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LOI NOI PAU

Pugc phép cua Bo Gi4o duc va Pao tao va sy ung ho rong réi cua cac t chirc khoa hoc va cong
nghé trén toan quéc, Hoi nghi Toan qudc “Khoa hoc Trai dat va Tai nguyén véi Phét trién bén viing -
ERSD 2018~ dugc t6 chirc tai Truong Dai hoc Mo - Dia chat (HUMG) voi su tham gia va phdi hop
t6 chuc cua nhidu don vi quan Iy, nghién ctu khoa hoc, dao tao va san xuét c6 uy tin goém Truong
Pai hoc M6 - Dia chét, Téap doan Cong nghiép Than - Khoang san Viét Nam, Tong cuc Dia chit va
Khoang san Viét Nam, Tong hoi Dia chat Viét Nam, Cuc Po dac, Ban db va Thong tin dia ly Viét
Nam, Hoi Co hoc da Viét Nam, Hoi Pia chat Thuy van Viét Nam, Hoi Dia chat Céng trinh va Moi
truong Viét Nam, Hoi Khoa hoc Cong nghé Mo Viét Nam, Hoi Ky thuat N6 min Viét Nam, Hoi Cong
nghé khoan - Khai thac Viét Nam, Hoi Tric dia - Ban d - Vién tham Viét Nam, Vién Dia chat thugc
Vién Han 1am KHCN Viét Nam, Vién Dia chat va Dia vat Iy bién thuoc Vién Han 1am KHCN Viét
Nam, Vién Khoa hoc Cong nghé M6 - VINACOMIN, Vién Khoa hoc Dia chét va Khoang san, va
Vién Vit ly dia cau thuoc Vién Han 1am KHCN Viét Nam. Hoi nghi nham tao mét dién dan dé cac
nha khoa hoc, chuyén gia va cac nha quan ly gioi thiéu nhirng két qua nghién cttu khoa hoc méi, trao
dbi thong tin, thao luan va d& xuat cac y twong, husng nghién ciru mai, nhdm nang cao chit luong
cong tac dao tao va nghién cuu khoa hoc, chuyen giao cong nghé va phuc vu phat trién kinh té - x&
hoi, hudng t6i hoi nhap quéc té va phat trién bén viing ddi véi Khoa hoc Trai dat va Tai nguyén thién
nhién va nhiéu linh vuc khoa hoc khac c6 lién quan nhu Co - Bién, Cong nghé Thong tin, Xay dung,...

Trong qué trinh to chirc Hoi nghi, Ban To chirc Hoi nghi da nhan dwoc rat nhidu su quan tam cua
cac nha khoa hoc, nha quéan 1y trong va ngoai nudc, trong d6 c6 hon 300 béo céo va tom tat béo cao
khoa hoc duoc giri t6i Ban bién tap. Trén co s& d6, Ban Bién tap di tuyén chon duoc 234 béo céo co
chat lugng, phan anh nhitng két qua nghién ciru khoa hoc cdng nghé mai nhét thugc nhiéu linh vuc
khac nhau lién quan t6i cac chu dé cua Hoi nghi. Cac thong tin khoa hoc méi dugc trinh bay tai Hoi
nghi dugc ding trong Tuyén tap tém tat céc bao co va Tuyén tap cac bao céo toan van cua Hoi nghi,
trong do6 toan bo thong tin khoa hoc vé hoi nghi duge ghi trong dia CD. Riéng tuyén tap bao c4o toan
van dugc in thanh 16 tap, mdi tap tng véi mot chu dé khoa hoc sau:

. Dia chét va Tai nguyén dia chat

. Dia chét cdng trinh - Dia chét thay vin

. Cong nghé ky thuat mai trong xu ly méi truong

. Quan ly Tai nguyén va Mo6i truong

. Sinh thai méi truong va Phét trién bén viing

. Nhiing tién bo trong Khai thac mo

. Nhitng tién bo trong Tuyén khoéng

. Nhiing tién bo trong Xay dung cong trinh ngam

. Nhirng tién bo trong Vat liéu va Két ciu xay dung

10. K¥ thuat Dau khi tich hop

11. Trac dia cao cap va Quan tric dia dong hrc

12. Cong nghé vién tham va dir liéu khdng gian

13. C6ng nghé thdng tin va tng dung

14. K§ thuat Bién va Bién tu

15. Ky thuat diéu khién va Ty dong hoa

16. Ky thuat Co khi va Bong luc

Ban to chuc xin tran trong cam on Trudng Pai hoc Mo - Dia chét, véi tu cach 1a don vi dang cai
va chii tri Hoi nghi, cliing cac don vi dong t6 chie da hop tac va gép phan quan trong vao su thanh
cbng cua Hoi nghi ndy. Cam on céc nha khoa hoc da dong gdp cac cong trinh khoa hoc cho Hoi nghi
va dic biét 1a cac chuyén gia dd tham gia bién tap dé nang cao chit lugng cua bao céo khoa hoc.

Mic du da cb gang bién tap dé dam bao chat luong ciia cac bao cao khoa hoc nhung khdng thé
tranh khoi céc 18i ky thuat trong cac bao céo, rat mong nhan dugc sy cam thong cua tac gia bao céo
va ban doc. Ban t6 chirc mong mudn tiép tuc nhan duoc su hop téc chit ché va gop y chan thanh cua
cac don vi va ca nhan ddi vai viéc td chirc va bién tap, xuat ban céac két qua khoa hoc caa Hoi nghi
nham nang cao chat luong cua cac hoi nghi tiép theo va gop phan thiic day sy phat trién bén viing cia
cac hoat dong nghién ciru khoa hoc, chuyén giao cong nghé thugc cac linh vuc Khoa hoc Trai dat va
Tai nguyén va cac linh vyc khoa hoc khac cd lién quan
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E RS&' HOI NGHI TOAN QUOC KHOA HOC TRAI AT
SARTM SORNCES A0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Nghién ciu tng dung k¥ thuat dong vi trong diéu tra danh gia
moi trudng nudc mat ving déng bang Gio Linh, Quang Tri
Db Cao Cuong *; Tran Thanh L& % Tran Thuy Chi 2

Trwong PH Mo Dia Chdt
2Triong DH Tai Nguyén va Méi trirong Ha Noi.

TOM TAT

Vuing nghién ciru 1a ddng bang ven bién & Huyén Gio Linh c6 dién tich khoang 200 km?, dwoc gidi han bai
dong séng Bén Hai ¢ phia bic, sdng Thach Han ¢ phia nam, c4c dai nai va ddi c6 d6 cao 50 — 145 m & phia
ty va Bién Pong ¢ phia dong. Dia hinh ving ddng bang nghién ctru twong ddi thoai vai do cao trung binh
0,4 + 4,7 m ngoai trir cac dun cét tring c6 d6 cao 10,5 + 22,3 m doc bd bién dong vai trd nhu nhitng bic
tuong tu nhién chin séng bién tran vao dét lién bén trong. Vé mua kho, nuéc man theo dong sdng xam
nhap sau vao dét lién t6i 30 km & sdng Bén Hai va 35 km & séng Thach Han.

Nghién ctru da phan tich mdi quan hé gitra nude mua véi nudc séng Thach Han (tai tram Cura Viét) va Bén
Hai (tai tram Gia Vong) V& ty 1é ddng vi bén. Qua d6 thiy rd dic trung ty 1é ddng vi bén khac nhau dbi véi
mdi séng do dac diém vi tri dia Iy, ngudn gdc hinh thanh nuéc, ..

- Nuéc séng Thach Han c6 ty 1¢ ddng vi bén ¢ quan hé & mirc do chat voi nude mura tai tram cira Viét, R2
= 0,833. Két qua cho thay ngudn nude mit sdng Thach Han tai tram Cira Viét 1a ngudn gbc hdn hop.

- Nudc séng Bén Hai co ty Ié dong vi bén co quan hé & mire do rat chat voi nude mua tai tram cira Viét,
R2 = 0,983. DBiéu nay chirng minh ngudn gbc nudc mit tai tram Gia Vong trén sdng Bén Hai cha yéu la
nudc mua.

- Luu lugng nudc vao mua mua cho thdy rd ca 2 song ham lwong ddng vi bén (2H) va Oxy (180) déu cé
gia tri gan trang véi gia tri ddng vi bén nuéc mura.

Tirkhoa: Gio Linh; dong vi; méi truong nudc;

1. D3t vin dé

K§ thuat ddng vi trong nghién ciru tai nguyén nude duoc coi 13 tién tién va ciing chi méi duoc ap dung
trong vai thap nién gan day. Cac ddng vi tu nhién cua phan tir nudce nhu oxy 18 (180), deuterium (2H) va
tritium (T) dd duoc sir dung c6 hiéu qua lam chi thi dé tinh bd cip nuoc [3]. Ngoai ra, k§ thuat dong vi
ciing da dwoc &p dung rat c6 hiéu qua dbi véi cac nghién ctru khac nhu quan hé thuy lyc nude mua, nude
mat voi nuoc dudi dat, xdm nhap man, tudi va su dich chuyén chat & nhiém [1]. Viéc nghién ciru dé xuét
c4c (g dung ky thuat dong vi trong diéu tra danh gia tai nguyén nude 1a mot trong nhirng yéu cau buc thiét
hién nay.

Muc tiéu dat ra la phai nghién ctu Gng dung k¥ thuat dong vi trong dléu tra danh gia tai nguyén nudc
ving dong bang Gio Linh, Quang Tri. Chung t6i da tong hop két qua ldy mau, phan tich mau dong vi bén
tir tram quan tric nuée mat. Luu ¥ thoi diém ldy mau, quan tric muc nuée dlen ra ddng thoi khi c6 dao
dd6ng myc nuée 16n, nham danh gia twong quan va dién bién ding theo thuc té. Phéan tich mdi quan hé gitra
ty 16 ddng vi bén trong nuée séng véi dién bién muc nude song. Tir do sé xac dinh thanh phan trong dong
chdy nudc song va phan chia theo biéu dd ty 1& nudc mua, nude sdng va nude dong chay co ban theo dong
vi bén.

2. Co st ly thuyét va phwong phap nghién ctiu

Gio Linh c6 hai h¢ thong song chinh Ia song Bén Hai va song Thach Han. ‘
Song Ben Hai: bat nguon tir vung nai dong chau véi tén Rao Thanh ¢ phia thuong nguon, chay theo
huéng TTN-DDB, d6 ra bién tai Cira Tung. Con sdng nam trén vi tuyén 17, c6 dién tich Iuu vyc la 809

*Tacgia lién h¢
Email: docaocuongmdc@gmail.com



km?, dai 64, 5 km, d6 cao binh quén luu vuc 115 m, d6 déc binh quén luu vuc 1a 15,7%, mat do ludi séng
la 1,15; hé sb uon khiic 14 1,43, noi rong nhéat khoang 200m, 1a ranh gigi giita huyén Vinh Linh va Gio
Linh. Gio Linh nam & bd nam cua song Bén Hai.

Séng Thach Han: 1a séng 16n nhat cua Quang Tri, chay qua nhiéu ving ty nhién khac nhau, Phia dau
nguon cé tén 1a song PakRong, chay theo hudng DN-TB, doan trung luu ¢6 tén song Quang Trj chay theo
huéng T-B hinh canh cung, doan trung-ha Iuu c6 tén goi séng Thach Han c¢6 huéng chay thay doi tir DB
sang TB, rdi lai DB va d6 ra bién tai Ctra Viét. Cac dic trung song Thach Han: Dién tich toan luu vuc 1a
2660 km?, d¢ dai song chinh 1a 156 km, d6 cao binh quan luu vuc 301 m, d6 doc binh quan luu vuc 1a
20,1%, d¢ rong trung binh luu vuc 12 36,8 km, mat do ludi séng 120,92; hé s6 udn khic 1a 3,5. Trong d6
song Hiéu 1a mot nhanh cua séng Thach Han, cing véi sdng Thach Han, sdng Bén Hai phan chia ving
dong bang Gio Linh.

Nhom thuc hién tién hanh: tong hop két qua Iy mau, phan tich mau dong vi bén tir tram quan tric nudc
mit. Thanh phin ddng vi bén duoc tién hanh 1ay mau quan trac tai vi tri tram thay van ctra Viét. Mau duoc
lay dinh ky 1 thang 1 l1an trang véi thoi diém do luu luong dong chay va muc nuée. Gia tri dong vi duoc
ldy va phan tich tai Phong thi nghiém tai nguyén nudc- Truong dai hoc Tai nguyén va Moi truong Ha Noi.
Thiét bi phan tich may Picarro model L340i cua Hoa Ky. Phan tich mbi quan hé gitra ty 1& dong vi bén
trong nudc sdng voi dién bién muc nuéc sdong. Tir d6 s& xac dinh thanh phan trong dong chay nudc sdng
va phan chia theo biéu d6 ty 1¢ nudc mua, nude song va nudc dong chay co ban theo dong vi bén.

- Két qua phan tich chit lwong nudc séng cho thay: hau hét cac chi tiéu vat ly-héa hoc-vi sinh cua céc
mau nudce song trén dia ban tinh déu nam trong gisi han cua tiéu chuan chit lugng nude mat loai B, mot sb
chi tiéu dat tiéu chuan chit lugng loai A (QCVN 08:2015/BTNMT), con khé tét, hiu nhu chwa bi anh
huaong boi cac hoat dong cong nghiép. Trong qua trinh nghién ctiu khu vuc, tac gia tién hanh khao sat do
dac ldy mau phan tich do nhanh chat lwvong nuéc hai song Thach Han, Bén Hai va Hiéu dya trén su bién
d6i ham lugng TDS trong thang 8/2015. Két qua cho thdy, trong khu vuc hién twong xam nhap man vao
moa kho rat I6n, ¢6 chd nuéc man xam nhap tir cira song vao dén séng dén 15-20km. Trong khi d6 dién
tich ving ddng bang Gio Linh , noi hai con song chinh Thach Han, Bén Hai, Hiéu chay qua khoang 10-
12km [7]. Do vay viéc str dung nuéc song cung cap cho néng nghi¢p trong vung khong str dung.
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Hinh 1. Hién trang xam nhdp man tai hé thong séng Bén Hdi, Thach Han do thang 8/2013 theo dg sau

M3i ngudn nuée khac nhau (nude mua, nudc mat, nudc ngém ) déu cb thanh phan ddng vi dic trung
va c6 quy luat bién déi ddng vi phu hop véi quy luat bién ddi ddng vi toan ciu do anh hudng béi cac tac
nhan khac nhau. Néu c6 su pha tron giira cac ngudn nudc nay thi thanh phan ddng vi ciing s& thay dbi phu
hop véi ty 1€ pha tron cac nguon nuée [6]. o chinh 1 co s¢ dé danh gid mdi quan hé gitra cac nguon nudc.

Néu nuéc ngam ¢ nguon goc 1a nude khi tuong (do nudc mua thdm xudng) thi thanh phan dong vi
trong nuocC ngam s€ twong ty nhu thanh phan dong vi trong nudc mua dic trung cho khu vuc nghién cuu.
Déi vai cac nguon nuée bé mat chiu chi phdi boi qua trinh bay hoi, thanh phan dong vi ben trong nudc bay
hoi s& tuan theo quy luat bay hoi, nghia 1a dong vi nang sé duoc lam giau [4]. Vi vay, néu nguon bd cp



duoc bd Cap chi tir nuge séng thi thanh phan dong vi trong nudc ngam sé tuong ty. Néu nuéc ngam co
ngudn gdc pha tron boi nude muwa va nudc séng thi thanh phan ddng vi nude ngam sé la tong cua 2 ngudn
[3]. ‘Gla trj tuyét d6i cua thanh phan dong vi trong truong hop nay phu thugc vao mic dong gop cua cac
nguon.

Su pha tron giira cac ngudn nude di dugc H. Craig (1961), [8] nghién ctru va xay dung mo6 hinh m6 ta
quan hé gitra c4c nguon nudc theo dudng nude khi tugng toan cau (GMWL: Gobal Meteoric Water Line ).
GMWL dugc xay dung trén co s phan tich thanh phan dong vi 180 va D trong nudc muwa & cac ving khac
nhau trén toan cau, mdi lién hé gitra 8D va 5180 duoc biéu dién theo biéu thic sau:

0p=2a0180 +d (L7)

Khi xay ra qué trinh phan tach dong vi xay ra trong diéu kién can bang & nhiét do tir 250C dén 300C,
cac hé sb trong cong thirc (1.7) tuong tng la 8 va 10. Tuy nhién, trong tu nhién cac dong vi con cé thé dugc
lam giau 1én hodc ngheo di khi chuyén tir pha nay sang pha khéc khéng nhitng chi do hiéu tng ban chat
nhiét dong hoc ma con do hiéu tmg dong hoc nén gia tri ciia a va d trong cong thirc (1.7) thay ddi theo ting
vung. Khi d6 cong thac (1.7) ¢6 dang :

0p=89180+10 (L8)

Puong biéu didn mdi lién hé giita 3D va 3180 theo cong thirc (1.8) dugc goi 1a dudng nude khi twong
toan cau (GMWL). Hé sb d trong cdng thie (1.7) duoc goi 1a d6 du dong vi Deuterium. Gié tri nay thay
dbi theo khi hau tirng viing: Vung lanh, d6 4m cao thuong c6 gié tri d nho.

Vi du vé gia tri d trong cac viing khéc nhau:

Gi4 tri trung binh toan cau: +10%o

Bac M§: +6%o

Quanh vung xich dao: +22%o

New Zealand: -0,3%o

Vi vy, gia tri du D thuong duoc sir dung dé nhan dang nuéc ngam duoc bd cap trong céc ving c6 khi
hau khac nhau [2].

3. Két qua va thao luan
3.1 Quan hé mue nuée, lwu lwongvéi ty 1é dong vi bén song Thach Han

Thanh phan dong vi bén duoc tién hanh ldy mau quan trac tai vi tri tram thuy vin cira Viét. Mau duoc
ldy dinh ky 1 thang 1 1an trang véi thoi diém do luu luong dong chay va muc nudée. Gia tri dong vi duoc
ldy va phan tich tai Phong thi nghiém thuc hanh tai nguyén nudc- Truong dai hoc Tai nguyén va Mbi truong
Ha Noi. Thiét bi phan tich may Picarro model L340i cua Hoa Ky.

Két qua phan tich miu tai sdng Thach Han cho thiy ty Ié twong quan gi tri dong vi bén & 80 va & 2H
theo phuong trinh: &2H = 5,9811 8 - 6.5973. Gia tri ham lugng dong vi bénd80 bién d6i trong khoang
hep tir 6,629 dén 10,91. Gia tri ham lugng ddng vi bén 52H bién dbi trong khoang rong tir 47,45 dén 72,15
8.

Ty 18 dong vi bén sdng Thach Han 2015
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Hinh 2. Biéu do ty 1é dong vi bén séng Thach Han



Biéu dd quan hé muc nudc véi luu legng séng Thach Han
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Hinh 3. Biéu do quan hé muc nuwéc véi heu lirong song Thach Han

3.2 Quan hé mue nuée, lwu lwong Véi ty 1é dong vi bén sdng Bén Hai

Két qua phan tich miu tai sdng Bén Hai cho thay ty 18 twong quan gia tri dong vi bén & 0 va & 2H theo
phuong trinh: § 2H = 6,0955180-3,9018. Gia tri ham lwong dong vi bénd 180 bién ddi trong khoang rong
tir -11,1952 dén-0,0289. Gi4 tri ham lwong ddng vi bénd 2H bién ddi trong khoang rong tir -78,8819 dén -
0,3361.

Ty 1é dong vi bén sdng Bén Hai 2015
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Hinh 4. Biéu do ty |é dong vi bén song Bén Hdi

Biéu do quan hé muc nuéc véi luu lugng séng Bén Hai 2015
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Hinh 5.: Biéu do quan hé muce nuwdéc véi luu lirong song Bén Hai
3.3 Méi quan hé ty | dong vi bén nwéc song Véi nwéc muwa trong khu vuc nghién ciru
3.3.1 Quan h¢ d‘éng Vi Cia nuoc song Thach Han véi nude mua tram Cua Viét

Mau nuéc séng Thach Han trong pham vi khu vic nghién ctru dugce dé tai tién hanh ldy mau dya trén
nguyén tac mau duoc liy ngoai sdng, cach xa bo dam bao muc do hoa tron dong déu mau tot nhat. Mau
cling dugc bao quan trong cac chai nhua PE, kin khit va gui phén tich tai Phong thi nghiém thuc hanh Tai
nguyén nudc- Truong dai hoc Tai nguyén va Moéi truong Ha Noi.



MGi quan h¢ vé thanh phan ddng vi 0 va D trong nuéc sdng Thach Han vang nghién ctru dugc thé
hién bang phuong trinh trong quan 3D = 6.76 580 + 1.02 (Hinh 8). Hinh 8 cho thay, su thay ddi thanh
phan ddng vi 20 va D trong nudc song Thach Han trong 1 nam (2016) bién ddi trong mot khoang khong
I6m theo cac thang trong nam tir -11.14%o dén -6.63%o dbi véi 120 va tir -72.91%o dén -40.20%o ddi véi D.

Do thi quan hé ty 1¢ dong vi bén sdng Thach Han véi nude mua dong
bang Gio Linh
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Hinh 6. Mai lién hé giiza #H va 6180 trong miréc song Bén Hdi so Véi dirong nuwede muea tram Cira Viét
nam 2016
3.3.2 Quan hé dong Vi ciia nwéc sdng Bén Hdi véi nuede mua tram Cura Viét
'M&i quan h¢ vé thanh phan dong vi 0 va D trong nuéc song nhanh phia Bic viing nghién ciru dugc
the hign bang phuong trinh twong quan 5D = 6.01 3'%0 — 3.96 (Hinh 9). Hinh 9 cho thay, su thay doi thanh
phan dong vi 0 va D trong nude song nhanh trong 1 ndm 2016 bien doi trong mot khoang rong theo cac
thang trong nim tir -11.20%o dén -0.03%o doi vai 80 va tir -72.20%e dén -0.35%o do6i véi D.

Do thi quan hé ty 1& dong vi bén séng Bén Hai véi nude mua dong bang Gio

Linh
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Hinh 7. Mai lién hé giira &H va 680 trong miréc séng Bén Hai so véi dwong nuGe mua tram Cira Viét

Nhu vay, su 1am giau thanh phan dong vi bén trong muia khd cua séng Bén Hai 1a do anh hudng cua hiéu
g bdc hoi va do nuéc mua cung cdp cho nude séng nhanh da dugc 1am giau trong sudt mua kho.

3 Két luan

Két qua cua nghién ctru da phan tich dugc méi quan hé gitra nuéc mua véi nudc séng Thach Han (tai
tram Ctra Viét) va Bén Hai (tai tram Gia Vong) vé ty 1é dong vi bén. Qua d6 thay rd dic trung ty 1 dong
vi bén khac nhau d6i véi mdi song do dic diém vi tri dia ly, ngudn goc hinh thanh nudc, ...

Nghién ctru da cho thay:

- Nué6c séng Thach Han cé ty 16 ddng vi bén c6 quan hé & muc do chit véi nude mua tai tram cira Viét,
R? = 0,833. Két qua cho thay nguon nuéc mét song Thach Han tai tram Cura Viét la ngudn géc hdn hop.

- Nuéc song Bén Hai co ty & dong vi ben c6 quan hé & mic do rat chit véi nude mua tai tram cira Viét,
R? = 0,983. Diéu nay chang minh nguon gdc nuéc mat tai tram Gia Vong trén séng Bén Hai chi yéu la
nudc mua.

- Luu lugng nudc vao miia mua cho thay rd ca 2 sdng ham lugng dong vi bén (2H) va Oxy (*80) déu
c6 gia tri gan trang véi gia tri ddng vi bén nude mua.

Cong viéc hoan thanh da gop phan giai thich va lam sang t6 mot phan quan hé gitra nudc mat véi nudc
mua trong khu vyc. Tir d6 dinh huéng nghién ctru va diéu tra cho dong co ban.



Chung t6i bay té cam on dén Bo Tai nguyén va Mai trudng, Vu Khoa hoc va Cong nghé da hd tro kinh
phi dé trién khai d tai “Nghién ctu tng dung k§ thuat dong vi trong diéu tra danh gia tai nguyén nudc; ap
dung vuing Gio Linh, Quang Tri” mi s6 TNMT2016.02.20.
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ABSTRACT

Study on the application of isotopic techniques in surface water
quality survey in Gio Linh plain, Quang Tri province.

Do Cao Cuong **, Tran Thanh Le 2, Tran Thuy Chi 2
'Hanoi University of Mining and Geology
2Hanoi University for Natural Resources and Environment

The study area is a coastal plain in Gio Linh District with an area of about 200 km?, which is bounded
by the Ben Hai River in the north, the Thach Han River in the south, the mountains and hills with the height
of 50 - 145 m in the west and sea in the east. The plain is relatively flat with an average elevation of 0.4 +
4.7 m except for white sand dunes 10.5 + 22.3 m high along the coast acting as walls. Natural waves break
into the inland land. In the dry season, river water intrudes inland to 30 km in Ben Hai River and 35 km in
Thach Han River.

The results of the work permit the analysis of the relationship between rainwater and Thach Han river
water (at Cua Viet station) and Ben Hai (at Gia Vong station). It shows clearly the different isotope ratios
for each river due to geographical location, source of water,etc.

- Thach Han river water has a stable isotope ratio correlated with rain water at the Viet station, R2 =
0.833. The results show that the surface water of Thach Han river at Cua Viet station is of mixed source.

- Ben Hai river water has a very stable ratio of stable isotopes with rain water at the Viet station, R2 =
0.983. This proves that surface water source at Gia Vai station on Ben Hai river is mainly rain water.

- The water flow in the rainy season shows that both durable isotope (2H) and oxygen (180) values are
nearly identical with the stable rain isotope values.

Keywords: Gio Linh, isotopic, water quality
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Nghién ctiru kha nang hap phu Cd* bang hat hydroxyapatit

Lé Thi Duyén2*, L& Thi Phuong Thao', V& Thi Hanh®, B3 Thi Hai!, Hd Manh Hung?, Pham Tién
Diing?, Cao Thuy Linh?, Dinh Thi Mai Thanh*®

1B$ mén Hoa hoc, Khoa Khoa hoc co bdn, Triecong Pai hoc Mo - Bja chadt
2Trung tdm Phan tich va Thi nghiém Cong nghé cao, Truwong Dai hoc Mo - Dja chat
3 Truomg Dai hoc Tai nguyén va Méi truong
4 Truong Dai hoc Khoa hoc va Cong nghé, Vién Han Iam Khoa hoc va Céng nghé Viét Nam
5> Hoc Vién Khoa hoc va Cong nghé, Vién Han 1am Khoa hoc va Cong nghé Viét Nam

TOM TAT

Hat hap phu hydroxyapatit (HAp) da dugc ché tao thanh cong tir bot HAp tong hop va phu gia polyvinyl
ancol (PVA) bang phuong phép thiéu két. Dac trung hoa 1y ctia vat liéu hat HAp da dugc nghién ciru phan
tich boi: mau sic, do bén trong nudc, nhiéu xa tia X (XRD), tan xa nang lugng tia X (EDX), SEM va BET.
Hat HAp thu dwoc ¢6 mau tring, don pha cua HAp véi dién tich bé mat riéng 73 m2/g, kich thuéc hat (2 x
10) mm. Hat HAp duoc sir dung dé loai bo ion Cd?* trong méi truong nudc. Anh hudng cua céc yéu td dén
dung luong va hiéu suit hap phu Cd?* da dwoc nghién ctu. Hiéu suat va dung luong hap phu dat 86,5 %
va 4,33 mg/g ¢ diéu kién: khéi luong hat HAp 6 g/L, ndng d6 Cd?* ban diu 30 mg/L, thai gian tiép xuc 40
phat, pH ban dau (pHo) = 5,7 & 30 °C. Céc dir liéu thuc nghiém hap phu dugc md ta bang hai mo hinh dang
nhiét hap phu Langmuir va Freundlich.

Tir khoa: Hat hydroxyapatit; hap phy; loai bo Cd?*

1. Pit van dé

Hién nay, vin d& 6 nhiém méi trudng nudc gay ra boi cac kim loai nang, ma cha yéu 1a do céc chat thai
cong nghiép dang 1a mot van dé thoi su. Pa ¢6 nhiéu nghién ciu dua ra cac phuong phap xtr Iy kim loai
nang trong nudc nhu: phuong phap két taa hda hoc, phuong phap két tua dién hoa, phuong phap tach bang
mang, phuong phap trao ddi ion, phuong phap hap phu, phuong phap sinh hoc v.v.. [1]. Trong sé cac
phuong phép nay, phuong phap hép Phu cho hiéu qud xur 1y cao dugc nhiéu nha khoa hoc quan tdm nghién
cuu. Trong nhitg ndm gan day, nhiéu vt liéu da duoc sir dung dé hip phu kim loai nang trong nuéc. Tuy
nhién, viéc tim kiém nhiing vat liéu c6 kha ning hap phu hiéu qua, han ché chi phi va sau khi xt ly khong
gdy doc hai cho con ngudi la rat can thiét.

Cadimi Ia mot trong nhitng nguyén t6 dugc phat hién cé mat trong co thé nguoi véi lugng rat nho (lwong
vét). Tuy nhién, khi qua gisi han cho phép, cadimi c6 anh huong khong tét téi siee khoe con ngudi. Cadimi
khi c6 mat trong cac dich co thé s& chiém chd céc nguyén t6 vi lwong 1a Zn va Mn trong mot s6 enzim va
té bao, dic biét 1a té bao ndo, do vay s& 1am giam sy phat trién cua tré em, giam stc dé khang cua hé mién
dich, giam sy phat trién tri thong minh cua tré dang lon. Véi liéu hoi cao s& gay bénh than va huyét ap.
Nguy hiém hon nira la Cd rét kho bi dao thai ra khoi co thé.

Dé loai bo Cd?*, c6 thé dung cac chat hip phu phd bién nhu: cac bon hoat tinh, dt sét, zeolit, chitosan,
apatit, cac chat hap phu sinh hoc va céc phé pham nong nhiép [1, 2] .... Trong s6 do, hydroxyapatit
(Ca10(PO4)s(OH)2 viét tat 1a HAp) Ia chat hap phu dwoc tng dung rong réi va 1 vat liéu da nang. HAp téng
hop ¢6 ciu trac va dac tinh sinh hoc twong tuw nhu HAp tu nhién (la thanh phan chinh caa xwong, ring va
mo cung cua ngudi va dong vat co va) [3]. Vi vay, HAp tong hop dugc dinh hudng g dung trong linh
vuc cay ghép xuong [4-6]. HAp 1a hop chat khong gy doc, khong gay di ung cho co thé nguoi va cé tinh
sat khuan cao va khi pha tap mot sé nguyén té: Cu, Ag, Zn vao HAp s& lam ting kha ning khang khuén [7-
9]. Ngoai tng dung trong sinh-y hoc, dugc hoc, HAp dugc dinh hudng ang dung trong linh vuc xir ly moi
truong. HAp ¢d thé loai bo mot s6 chat va ion gay 6 nhidm trong méi truong nude nhu ion kim loai nang:
Cu®, Pb%, Zn?*, Cd*, Co?%, Ni%, ... [10-15] vd mot sb chat doc hai khac: NOs, PO,*, F, phenol,

* T&c gid lién h¢
Email: lethiduyen@humg.edu.vn



nitrobenzen, cong go d6 [16-20]. Tuy thudc vao muc dich tng dung, HAp dugc tdng hop & cac dang khac
nhau: dang bot, mang, compozit va dang gém bang cac phuong phap vat ly, héa hoc va dién héa. Tuy nhién,
chua ¢ cong trinh nao cong bd ché tao hat HAp véi phu gia PVA va dinh huéng ung dung dé xir ly Cd?*
trong nude dudi dang cot hap phu.

Trong bai béo nay, ching t6i cong b ché tao hat HAp bang phuwong phép thiéu két va ung dung dé xir
Iy Cd?*,

2. Thyc nghiém va phuong phéap
2.1. Tong hep bgt HAp

Bot HAp duoc tong hop bang phuong phéap két taa hda hoc di tir Ca(NOs)2.4H20 va (NH.):HPO, trong
nuée theo phuong trinh (2.1). Dung dich (NH4),HPO,40,3M duoc bd sung vao dung dich Ca(NO3), 0,5M
v6i toe do 1 ml/phit. Trong suét qué trinh phan (mg, pH duoc giir on dinh ¢ 10-12 bang dung dich NHs
dic, tbe do khuay 800 vong/phut. Sau khi thém hét (NH4)2HPO,, tlep tuc khudy trong 2h, luu mau (gia hoa)
trong 15h, mau duoc rira li tim voi toc d6 4000 vong/phut cho dén khi pH trung tinh. Sau d6 mau dugc say
& 80 °C trong 24 h va nghién trong cbi ma néo thu dwgc bot HAp mau trang [21].

10C3.(NO3)2 + 6(NH4)2HPO4 + 8NH3 + 2H,0 — Calo(PO4)e(OH)2 + 20NHsNO3 (2.1)

2.2. Ché tgo hat HAp

Hat HAp dugc ché tao tir bot HAp tong hop véi phu gia PVA bang phuong phap thiéu két c6 kich thude
trung binh (2x10) mm (so @ quy trinh hinh 1). Hat HAp dugc nghién ciru cac ddc trung héa 1y bang céc
phuong phap: nhidu xa tia X (XRD), phd tan xa ning luong tia X (EDX), kinh hién vi dién tir quét (SEM),
xac dinh dién tich bé mit riéng theo Brunauer, Emmett va Teller (BET).

Poly vinylancol (PVA) ‘ Bot HAp
+V mL H,O
i Trén’ Ti |é mpVA/mHApz 3/20
ép khuén

San pham hat

Nung (4 gio; 600°C)

Hat HAp xdp

Xtr ly ion Cd?*

Hinh 1. So' dé quy trinh ché tao hat HAp

2.3. Xidc dinh pHezc ciia hgt HAp

Gid tri pH tai d6 bé mat hat HAp trung hoa dién tich (pHpzc) duoc xac dinh bang phwong phap do d6
Iéch pH. Trong phuong phap nay 0,3 g hat HAp dugc cho vao 50 ml dung dich KNO3 0,01 M ¢6 pH ban
dau (pHo) khac nhau tir 2,5 — 9,5, dugc diéu chinh bang dung dich HNO3 0,1 M hoic KOH 0,1 M. Han hop
sau d6 duoc lac bang may lac tée do 100 vong/pht trong 60 phat. Cubi cuing, loc lay dung dich va xac dinh
lai pH (pHs) ctia nuéce loc, tir d6 tinh ApH (phwong trinh 2) va vé do thi biéu dién sy bién doi cua ApH



theo pHo. Gi4 tri pHpzc 1a pHo tai d6 ApH =0 [17]
ApH = pHo — pHs (2.2)

2.4. Hdp phu Cd?

Dé khao st cac yéu té anh huong dén qué trinh hap phu nhu: thoi gian tiép xdc, pH, khdi lugng chat
hap phy, ndng d6 dung dich Cd?* ban dau, tién hanh thi nghiém bang cach cho mét lugng hat HAp vao binh
chira 50 ml dung dich Cd?* ¢6 nong do ban dau thay ddi tir 5 - 80 mg/L, thoi gian hap phu bién doi tir 5 -
60 phut, pH cua dung dich duoc khao sat tir 2,5 - 7,5, khdi luong hat HAp thay di 2 - 30 g/L. H3n hop sau
d6 dugc lac bang may lac vai tée do 100 vong/phut. Sau khi hap phuy, loc tch chat ran, lay phan dung dich
dé dinh lugng ion Cd?* con lai bang phuong phap quang phd hap thu nguyén tir (AAS).

Dung luong hap phu va hiéu suit hap phu dugc xac dinh bang phuong trinh (2.3) va (2.4) [10].
Q=(Co-C).V/m (2.3)
H = (Co — C).100/Cy (2.4)

Trong d6:

+ Q (mg/g) va H (%) lan luot 1a dung lugng hap phu va hiéu suat hip phu.

+ Co (mg/L) va C (mg/L) lan luogt 1a ndng do ion Cd?* ban dau va con lai sau hap phu.
+V 1a thé tich dung dich hap phu (L)

+ m la khdi lwong hat HAp (g).

Kha niang hip phu Cd?* cua hat HAp dugc tinh todn dwa trén dwdng hap phu ding nhiét Langmuir va
Freundlich [10].

Phuong trinh tuyén tinh Langmuir: &z C. +L (2.5)

Qm KL'Qm

. . 1
Phuong trinh tuyen tinh Freundlich: LnQ = LnKr + —.LnC,
n

(2.6)

v6i Ce (Mg/L) 1a ndng d6 ion Cd?* & trang thai can bang, Q (mg/g) la dung luong hip phu ¢ trang thai can
bang, Qm (mg/g) 1a dung lwong hap phu cuc dai, K. 1a hiang sé Langmuir, Kg va n 1a cac hang s6 Freundlich.
3. Két qua va thao luan
3.1. Ché tgo hat HAp

Hat HAp duoc ché tao theo quy trinh (hinh 1) & diéu kién: ty Ié khdi luong PVA/HAp = 3/20, nhiét do
nung 600°C; thoi gian nung 4 gio va dugc nghién ctu cac déc trung hoa 1y nhu: do bén trong nudc, cau
trdc pha (XRD), thanh phan nguyén té (EDX), hinh thai hoc (SEM), dién tich bé mat riéng (BET).

Két qua khao sat vé mau sic hat HAp sau khi nung, d6 bén trong nuéc va dién tich bé mit riéng cua hat
HAp the hién trén Bang 1. Két qua cho thay hat HAp c6 d¢ tan ra trong nuéc nho, dién tich be mat riéng
16m, do d6 ¢6 kha nang hap phu tot.

Bang 1. Mau sdc, dé bén trong nieéc, dién tich bé mat riéng cuia hat HAp

%m HAp tan rd

trong nudc
N (%) St (BET)
Mau sac (m?g)

4 gio 8 gio

Tréng 10 20 70,64




200

*HAp

10 . 20 I 30 I 4b I 50 ili} I TD
26(")
Hinh 2. Gidn d6 XRD ciia mau hat HAp

L 11 B 19 42 a8 18 L

Hinh 3. Phé EDX cuiia mdu hat HAp
Bang 2. Thanh phan c4c nguyén té c6 mdt trong hat HAp

. . Nguyén tb
Thanh phan (%)
P Ca O
% Khbi luong 18,98 40,31 40,71
% Nguyén to 14,71 24,21 61,08
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Két qua XRD cho thdy, hat HAp c6 ciu trac don pha ciia HAp (hinh 3). Thanh phan nguyén tb theo
EDX (Ca/P = 1,646; Ca/P/O = 10/6,07/25,25) (hinh 4) kha phu hop véi két qua tinh theo cong thirc phan
tir cia HAp (Ca/P = 1,666; Ca/P/O = 10/6/26). Bé mit (theo SEM) kha dong déu (hinh 5). Két qua do BET
chi ra dién tich bé mat riéng ciia hat HAp cao, c¢6 kha niang dap wng yéu cau xir ly kim loai nang trong moi
truong nudc ndi chung va xir ly cadimi noi riéng.

3.2. Xdc dinh pHpzc ciia hgt HAp

Su bién doi cua ApH theo pHo thu dugc khi do ddi voi hat HAp duoc gidi thigu trén hinh 5a (xdc dinh
so bg) va hinh 5b (xac dinh chinh xac), tir day nhén thay ApH = 0 tai pHo bang 7,01. Dicu nay c6 nghia la
PHpzc (gié tri pH tai d6 bé mat trung hoa dién tich) caa hat HAp bang 7,01.

49 (a) —— y=-0.8595x + 5.8180 06, (b)
34 " R? = 0.99237 — y=-0.96922x + 6.79435
044 R2 = 0.9997
24
14 0.24
T 5
S 04 ) 00—
2 10 6.5 6.6 6.7 6.8 6.9 7.0 71 7.2 7.3
14 pHp
0.2
-2
0.4 -
3

Hinh 5. Su bién d@oi ApH theo pHo

3.3. Anh hwéng ciia c4c yéu té dén qua trinh hdp phu Cd2* bang vat ligu hat HAp
3.3.1. Anh huoéng cua thoi gian tiép xdc

Su bién doi hi¢u suat va dung lugng hap phu cua hat HAp theo thoi gian dugc gisi thigu trén hinh 6.
Trong khoang thoi gian khao sat, dung luong cing nhu hi€u suat hap phuy tang nhanh trong 30 phat dau, tir
30 phut tro di dung lux)rngﬂvf:l hiéu suat hap phu tang cham \{a on dinh tir 40 pht tro di do sy hap phu dat
t6i trang thai can bang. Dé thu duge dung lugng va hiéu suat hap phu cao thi thoi gian hap phu tien hanh
trong 40 phut va dugc sir dung cho nghién ctu tiép theo.

90

4.5 1 =

4.0 .§A/A —

3.0 1
- 50
| |
2.5
A
L 40
204

—A Q
A —a—HIl 30

15 T T T T T T T T T T T T

\
AN
H (%)

Q (mg/g)

t (phat)

Hinh 6. Anh hirong cua thoi gian hdp phu dén dung lirong va hiéu sudt hdp phu
M hat Hap = 6 G/L; Co = 30 mg/L; pHo 5,7; T =30 °C
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3.3.2. Anh hwong cua pH dung dich

Viéc loai bo ion Cd?* phuy thugc nhiéu vao pH cia dung dich vi pH lam thay ddi tinh chat bé mat cua
chat hap phu. Tir gia tri pHpz = 7,01, tién hanh khao st ¢ cac pH xung quanh 7,01, nhung dé tranh hién
tugng tao két tia Cd(OH), trong méi truong kiém (pH > 7,5), anh huong cua pH da duoc khao sat trong
diéu kién pH < 7,5. Két qua theo doi bién thién dung lwong va hiéu suat hip phu cua hat HAp duoc gioi
thiéu trén hinh 7. Tir day nhan thay, trong khoang pH khao sét, hi¢u suat va dung lwong hap phu ting khi
pH tang. Két qua nay duoc giai thich 1a do trong méi trudng axit, hat HAp bi proton hoa va khi d6 bé mat
cua hat s& tich dién duong nén lam giam sé luong tdm hap phu ciia hat va xay ra sy hap phu canh tranh
gitra ion H* va ion Cd?* do d6 1am giam kha nang hip phu cta hat. Mat khac & ving pH thip, mot phan hat
HAp bi tan nén anh huong dén dung luong va hiéu suat hip phu. Vi vay, ¢6 thé chon pH trong khoang pH
= 5,7 = 7,5. Tuy nhién, dé thuan loi cho qua trinh xir Iy nht & x ly véi lugng I6n, pH ty nhién (= 5,7),
dugc chon ddi véi hip phu Cd2* cho nhitng nghién ciu tiép theo.

5.0 T T T T T
100

P
y s

4.0 . 8
/ &0

) -
2 X
5 35 A?: 75 T

Vi

3.0 A/ L 65

e
L —u—H 60
2.5 T T T T T 55
2 3 4 5 6 7 8

Hinh 7. Biéu do hiéu sudt va dung lwong hap phu Cd2*bién d@si theo pH
, M= 6 /L; Co = 30 mg/L; tie = 40 phit, T = 30 °C
3.3.3. Anh huong cua khoi luong chat hap phu

Két qua nghién ciru anh huéng caa khdi lugng vat lidu hat HAp dén dung luong va hiéu suat hip phu
Cd?* dugc trinh bay trén hinh 8. Khi khéi lugng hat HAp ting tir 2 dén 6 g/L, dung lwong hap phy giam
nhanh tir 6,55 xuéng 4,3 mg/g va hiéu suét hap phu ting tir 44,0 dén 86,6 %. Khi khdi luong chét hap phu
tang tir 6 dén 30 g/L, hiéu suat hip phu ting cham dan va dat t6i 92,0 % do qué trinh hip phu tién toi trang
thai can bang con dung lugng hdp phu giam dan. DBé dat dugc dung lugng va hiéu suat hip phu ddng thoi
cao (4,3 mg/g; 86,6 %), khdi lwong 6 g/L hat HAp dwoc chon dé nghién cau xir Iy Cd?*.

100

E—— ]
6 \ — 90
1 -
[ )

A
54 - 80
A
44
- 70
A

2 \ —=_H -

(%) H

Q (mg/g)

A\A s
14 T,
| ]
04— T . . . . —+40
0 5 10 15 20 25 30
m (g)

Hinh 8. Anh hirong cua khoi hieong hat HAp dén dung heong va hiéu sudt hap phy Cd?*
Co =30 mg/L; pHo 5,7; tie = 40 phat; T=30°C
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3.3.4. Anh hwong cia nong dé Cd%* ban dau

Nong d¢ ion Cd?* ban dau c6 anh huong I6n dén dung lwgng va hiéu suat hap phu. Két qua nghién ctu
cho thay, khi ndng do Cd?* tang, dung luong hap phu tang dan con hiéu suat hap phu giam dan (Hinh 9).
Dé dat duoc dung lugng va hiéu suat hap phu dong thoi cao (4,33 mg/g va 86,5 %), nong d6 Cd?* duoc lya
chon dé xur 1y 12 30 mg/L.

7 L 100

\_\ A/ L 90
5
X L 80

S 44 —_
~ I
o 34

{ / N
\

- 50

C (mgll)

Hinh 9: Anh huong cia nong dé Cd?* ban dau dén dung lwong va hiéu sudt hap phu
Mgt Hap = 6 9/L; PHo 5,7; tiie = 40 phut; T =30 °C

3.4. Pwong ding nhigt hdp phu

Tién hanh hip phu Cd?* & diéu ki¢n thich hop da nghién ctru: 6 g/L g hat HAp Vi thoi gian hap phu 40
phut & pH tu nhién (5,7), nhiét do phong (30 °C) va nong d6 Cd?* ban dau thay doi. Sau do, xac dinh nong
Cd?* con lai & trang thai can bang (Ce), tir d6 c6 the tinh dugc cac gia tri InCe, InQ, ti so Ce/Q va xay dung
phuong trinh dang nhiét hap phu Langmuir (Hinh 10a) va Freundlich (Hinh 10b).

64 _ = y = 0.39639x + 0.65535
y =0.14179x + 0.31936 2.0 A

R? = 0.99775

R? = 0.93951 -m

1.5 4

O 1.0
=

CeQ (g

@) 00- (b)

T T T T T T T T T T T T T T T T
o 5 10 15 20 25 30 35 40 -2 -1 o 1 2 3 4
InCe
Ce (mg/l)

Hinh 10. Puong dang nhiét hap phu Cd?* tai 30 °C, theo Langmuir (a) va Freundlich (b)

Trén co s¢ céc duong dang nhiét hap phu nay c6 thé tinh dugc céc hang s6 thyc nghiém Langmuir va
Freundlich twong tng. Két qua tinh toan dwoc dua ra ¢ bang 3.

Bang 3. Cac hang sé thic nghiém Qm, Ki, Ke, n trong phirong trinh Langmuir va Freundlich

Langmuir Freundlich
Qm KL R2 n KF R2
7,05 0,44398 0,99775 2,52 1,92581 0,93951

Tir két qua thu dugc cho thay, ca hai mo hinh dang nhiét hap phu st dung déu c6 thé mé ta duoc s liéu
thyc nghiém hap phu Cd?* bang hat HAp trong diéu kién nghién ctru. Tuy nhién, mé hinh Langmuir mé ta
tot hon (R? = 0,99775) md hinh Freundlich (R? = 0,93951).

13



4. Két luan

Hat HAp da duoc ché tao bang phuong phap thi€u két véi kich thudc trung binh (2 x 10) mm, dién tich
bé mat riéng 73 mz/g da dugc sir dung dé nghién ciu qué trinh hap phu Cd?*trong dung dich nudc. Két qua
thu dugc cho thay, qué trinh hap phu chiu sy anh huéng cua cac yéu td nhur: thoi gian hap phy, pH ban dau,
khi lwong chat hap phy, ndng do ion Cd?* ban dau. Trong diéu kién nghién ctru, sy hap phu Cd?* xay ra
nhanh va dat téi can bang chi sau 40 phat. Qua trinh hap phu tudn theo mé hinh ding nhiét hip phu
Langmuir. Két qua thu dugc d3 mé ra hudng tng dung sir dung cot hip phu vai vat lidu hap phu 1a hat HAp
dé xtr 1y nudc sinh hoat 6 nhiém Cd?*.

Loi cim on

Nh6m tac gia cam on sy hd tro vé tai chinh cua dé tai cdp Bo Gido duc va Pao tao (ma sé B2017-MDA-
15DT) dé hoan thanh bai bao nay.
Tai ligu tham khao

Fu F., Wang Q., 2011. Removal of heavy metal ions from wastewaters: a review, J. Environ. Manage.
92 (3), pp. 407-418.

Ziagova M., Dimitriadis G., Aslanidou D., Papaioannou X., Litopoulou Tzannetaki E., Liakopoulou-
Kyriakides M., 2007. Comparative study of Cd(ll) and Cr(VI) biosorption on Staphylococcus xylosus and
Pseudomonas sp. in single and binary mixtures, Bioresour. Technol. 98(15), 2859-2865.

Sumathi Shanmugam Buvaneswari Gopal, 2014. Copper substituted hydroxyapatite and fluorapatite:
Synthesis, characterization and antimicrobial properties, Ceramics International 40(10, Part A), 15655-
15662.

E.A. Krylova, A.A.l. S.E. Krylov, I.G. Plashchina, P.V. Nefedov, 2004. Hydroxyapatite-Alginate
Sructure as Living Cells Supporting System, N.N. Emanuel Institute of Biochemical Physics RAS, Russia.

Kasioptas Argyrios P.C., V. Putnis Christine, Putnis Andrew, 2008. Pseudomorphic replacement of
single calcium carbonate crystals by polycrystalline apatite, Mineralogical Magazine 72(1), 77-80.

Tim V.C., 2005. Porous Scaffolds for the Replacement of Large Bone Defects: a Biomechanical Design
Study.

Flavio Augusto Cavadas Andrade, Luci Cristina de Oliveira Vercik, Fernando Jorge Monteiro, Eliana
Cristina da Silva Rigo, 2016. Preparation, characterization and antibacterial properties of silver
nanoparticles—hydroxyapatite composites by a simple and eco-friendly method, Ceramics International 42,
2271-2280.

Sumathi Shanmugam Buvaneswari Gopal, 2014. Copper substituted hydroxyapatite and fluorapatite:
Synthesis, characterization and antimicrobial properties. Ceramics International 40(10, Part A), 15655-
15662.

Guangfei Sun, Jun Ma, Shengmin Zhang, 2014. Electrophoretic deposition of zinc-substituted
hydroxyapatite coatings, Materials Science and Engineering: C, Vol. 39, 67-72.

10.Neha G., Atul K., Chattopadhyaya M.C., 2012. Adsorptive removal of Pb?", Co?" and Ni?* by
hydroxyapatite/chitosan composite from aqueous solution, Journal of the Taiwan Institute of Chemical
Engineers 43(1), 125-131.

R.R. Sheha, Sorption behavior of Zn(Il) ions on synthesized hydroxyapatite, 2007. Journal of Colloid
and Interface Science, Vol. 310(1), 18-26.

F. Fernane, M.O. Mecherri, P. Sharrock, M. Hadioui, H. Lounici, M. Fedoroff, 2008. Sorption of
cadmium and copper ions on natural and synthetic hydroxylapatite particles, Materials Characterization,
Vol. 59(5), 554-559.

M. Shanika Fernando, Rohini M. de Silva, K.M. Nalin de Silva, 2015. Synthesis, characterization,
and application of nano hydroxyapatite and nanocomposite of hydroxyapatite with granular activated
carbon for the removal of Pb?* from aqueous solutions, Applied Surface Science 351, 95-103.

S.M. Mousa, N.S. Ammar, H.A. lbrahim, 2016. Removal of lead ions using hydroxyapatite nano-
material prepared from phosphogypsum waste, Journal of Saudi Chemical Society 20, 357-365.

Nirav P. Raval, Prapti U. Shah, Nisha K. Shah, 2016. Adsorptive removal of nickel(l1) ions from aqueous
environment: A review, Journal of Environmental Management 179, 1-20.

Wei Wei, Rong Sun, Jing Cui, Zhenggui Wei, 2010. Removal of nitrobenzene from aqueous solution by
adsorption on nanocrystalline hydroxyapatite, Desalination, VVol. 263(1-3), 89-96.

Deyi Zhang, Heming Luo, Liwen Zheng, Kunjie Wanga, Hongxia Li, Yi Wanga, Huixia Feng, 2012.
Utilization of waste phosphogypsum to prepare hydroxyapatite nanoparticles and its application towards
removal of fluoride from aqueous solution, Journal of Hazardous Materials 241-242, 418-426.

A. Bahdod, S. El Asri, A. Saoiabi, T. Coradin, A. Laghzizil, 2009. Adsorption of phenol from an aqueous
solution by selected apatite adsorbents: Kinetic process and impact of the surface properties, Water
research 43, 313-318.

14


http://www.sciencedirect.com/science/article/pii/S1876107011001088
http://www.sciencedirect.com/science/article/pii/S1876107011001088
http://www.sciencedirect.com/science/article/pii/S1044580307001362
http://www.sciencedirect.com/science/article/pii/S1044580307001362
http://www.sciencedirect.com/science/article/pii/S0011916410004352
http://www.sciencedirect.com/science/article/pii/S0011916410004352

Huijuan Hou, Ronghui Zhou, Peng Wu, Lan Wu, 2012. Removal of Congo red dye from aqueous
solution with hydroxyapatite/chitosan composite, Chemical Engineering Journal 211-212, 336-342.

Sanna Hokkanen, Eveliina Repo, Lena Johansson Westholm, Song Lou, Tuomo Sainio, Mika Sillanpaé,
2014. Adsorption of Ni?*, Cd?*, PO,* and NOs from aqueous solutions by nanostructured microfibrillated
cellulose modified with carbonated hydroxyapatite, Chemical Engineering Journal 252, 64-74.

Nguyén Thu Phwong, Pham Thi Thu Trang, Pham Thi Nam, Nguyén Thi Thu Trang, Dinh Thi Mai
Thanh, 2012. Khao sat anh huéng cua thanh phan dung dich dén qua trinh tdng hop bot hydroxyapatit. Tap
chi Khoa hoc & Céng nghé, Tap 50(3E), 1220-1227.

ABSTRACT
Research on adsorption behavior of Cd?* by hydroxyapatite granules

Le Thi Duyen2", Le Thi Phuong Thao?, Vo Thi Hanh?, Do Thi Hai!, Ha Manh Hung?, Pham Tien Dung?,
Cao Thuy Linh?, Dinh Thi Mai Thanh*®

! Department of Chemistry, Basic Science Faculty, Hanoi University of Mining and Geology
2 Centre for excellence in Analysis and Experiment, Hanoi University of Mining and Geology
3Hanoi University of Natural Resources and Environment
4University of Science and Technology of Hanoi, Vietnam Academy of Science and Technology
SGraduate University of Science and Technology, Vietnam Academy of Science and Technology

Hydroxyapatite (HAp) granules were fabricated successfully from HAp powder and polyvinyl alcohol
(PVA) additive by sintering method. The characterization of material was analyzed by color, durability in
the water, XRD, EDX, SEM and BET. The obtained HAp granules were white, single phase of HAp, with
specific surface area of 73 m?/g, size of granule about (2 x 10) mm. HAp granules were used for the removall
of Cd?* ions from aqueous solution. The effect of factors on the Cd?* adsorption efficiency and capacity
was investigated. The adsorption efficiency and capacity were 86.5 % and 4.33 mg/g respectively at suitable
condition: HAp granules mass of 6 g/L, initial Cd?* concentration of 30 mg/L, contact time 40 minutes and
pHo 5.7 at 30 °C. The experimental data was described by Langmuir and Freundlich isotherm models.

Keywords: Hydroxyapatite granules, adsorption, removal of Cd?*.
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E RS&' HOI NGHI TOAN QUOC KHOA HOC TRAI AT
SARTM SORNCES A0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Nghién ctu anh huéng caa mot s6 vat liéu sinh hoc tu nhién dén viéc
Xt Iy Fe, Mn trong nudc thai mo bang cong nghé Wetland
P& Thi Hait2*

YTruong Pai hoc M6 - Dja chdt
2Hoc vién Khoa hoc va cong nghé

TOM TAT

Co6ng nghé Wetland duoc nghién ctu va ung dung kha rong rai trong linh vyc xu 1y nudc thai & cac nudc
trén thé giéi nhu mot giai phap than thién véi moéi truedng bang cong nghé sinh hoc, dat hiéu suat cao, chi
phi thap va on dinh. O Viét Nam, phuong phap xir Iy nudc thai bang Wetland con kha mai me, chwa dwoc
&p dung phé bién trong xtr 1y nuéc thai mo. Viéc bd sung vat liéu sinh hoc ty nhién vao hé Wetland dé ting
hiéu qua xir Iy Fe, Mn chua duoc dau tur nghién ciru nhiéu. Bang thuc nghiém cho thay, viéc bé sung mot
s6 loai vat liéu sinh hoc tu nhién (so dira, bd mia, vo trau, vo d6, mun cua, ba che, 16i ngd, bi ca phé) da
thity phan vao hé thong dat ngap nudc nhan tao (Wetland) dé cung cap ngudn cacbon cho vi sinh vat va
nguon chét khir cho qué trinh khir sunfat thanh sunfit ¢ vai trd quan trong va anh huéng dén hiéu qua xir
1y Fe, Mn trong nudc thai mo. Viéc bo sung vo trau vao hé thdng Wetland cho hiéu qua xu ly Fe, Mn trong
nudc thai mo than Khanh Hoa la cao nhat, hiéu suat xir 1y Fe dat 85% va Mn dat 86%. Két qua sau 20 ngay
nghién ciru cho thdy, hiu hét ham luong Fe, Mn trong nuéc thai mo khi qua hé théng Wetland c6 b sung
vat liéu sinh hoc tu nhién déu duogc xt ly dat QCVN40: 2011/BTNM (Fe < 5mg/l; Mn<1mg/l).

Tir khoa: Cong nghé Wetland; nuéc thai mo; vat liéu sinh hoc; vo triu

1. D3t vain dé

Khéanh Hoa la mot trong nhitng mo khai théc than 16n nhat cua tinh Thai Nguyén, hang ngay c¢6 dén
hang nghin m® nuéc thai phat sinh trong qua trinh khai thac (cong ty than Khanh Hoa, 2015). Nuéc thai
mé than Khanh Hoa c6 mét sé chi tiéu vuot tiéu chuan méi trudng (QCVN 40: 2011/BTNMT, ¢t B) nhu
pH = 5,34, TSS = 145 mg/, Fe = 6,72 mg/l, Mn = 1,83 mg/l. Tuy nhién ngudn nudc ndy maéi chi duoc xu
1y so bo qua hé thdng lang rdi xa truc tiép ra moi truong, c6 nguy co gay 6 nhidm méi truong cho ngudn
nudc tiép nhan va méi trudng xung quanh. O Viét Nam hién nay, c6 rat nhiéu cong nghé xir Iy nudc thai
mé khéc nhau, tly thudc vao dac tinh ngudn nudc thai, diéu kién kinh té, ky thuat cua timg mo ma mai
cong ty c6 nhitng giai phap riéng dé xir Iy chat & nhiém trudc khi xa ra moi trudng. Vai tiéu chi ré tién,
than thién véi moi truong va c6 kha nang tai tao thi cdng nghé Wetland kha dugc quan tdm va uu tién trong
viéc nghién ctru dé hip phu, loai bo kim loai ning trong nuéce thai. Cong nghé Wetland 12 sir dung hé théng
thuc vat c6 kha niang hap phu céc chat doc hai (kim loai niang) dé xir 1y nuéc thai mo. Bang thuc nghiém
nghién ciru, viéc bd sung mot sé vat liéu sinh hoc tu nhién (xo dura, b4 mia, vo trau, vo dd, mun cua, ba
che, 13i ngd, ba ca phé) da thuy phan vao hé théng dit ngap nude nhan tao (Wetland) dé cung cdp ngudn
cacbon cho vi sinh vat va nguén chat khir cho qué trinh khir sunfat thanh sunfit c¢é vai tro quan trong va anh
hudng dén hiéu qua xur 1y Fe, Mn trong nuéc thai mo.

2. Pbi twong va phuong phap nghién ciru
2.1. Péi twong nghién ciru

Céc vat liéu sinh hoc tu nhién duoc lya chon nghién 1a xo dira, b4 mia, vo triu, vo dd, mun cua, ba che,
16i ngd, bé ca phé.

Cong ngh¢ Wetland dugc thict 1ap theo dong chay ngam, cap nudc thai vao Vit ligu loc khong tiép xdc
truc tiep voi anh sang. Vat liéu trong cdy 1a da voi (kich thudgc 1x2cm), thuc vat trong hé Wetland duoc st

dung la cay say - Phragmites australis (Cav.) c6 hé thdng ré phong phu, kha nang hap thu KLN kha cao va
suc chong chiu tot (Bui Thi Kim Anh, 2016). Pham vi nghién ctiru 1a xt 1y Fe, Mn trong nudc thai mo than

*Tac gia lién h¢
Email: dothihai@gmail.com
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Khénh Hoa, tinh Thai Nguyén bang cong nghé Wetland cé b sung vat liéu sinh hoc ty nhién.
2.2. Phwong phdp nghién ciru

Trong qua trinh thyc nghiém, tac gia str dung mot s phuong phap nghién ctru nhu sau:
2.2.1. Phirong phdp thu thap, xir Iy va tong hop tai liéu

Thu thap céc tai liéu lién quan dén nudce thai mo than Khanh Hoa, tinh Thai Nguyén nhu bao cdo quan
tric moi trudng hing nam, cong nghé xir Iy nudc thai mo, cac quy dinh, tiéu chuan méi trudng lién quan
dén chit lugng nudc thai mo. Hé thong cac so liéu vé vat lidu va phuong phap xir Iy nudc thai chira KLN
bang vat liéu sinh hoc tu nhién, thuc vat, cong nghé Wetland va cac tai liéu can thiét khéc.

2.2.2. Khao sét thuee dia, do dac, ldy mau

Khao sat thuc dia tai mo than Khanh Hoa, do dac céc thong sé hién truong (nhiét do, pH, DO, TDS, d6
dyc...) c&c mau nuéc thai, nudc mat khu vuc nghien ctru theo céc tiéu chuén TCVN 6663-1:2011 (1ISO
5667-1:2006) - Chét lwong nuéc - Phan 1: Hudng dan lap chuong trinh 1ay mau va k¥ thuat lay mau;  TCVN
6663-3:2008 (ISO 5667-3:2003) - Chit luong nudc - Ldy mau. Huéng dan bao quan va xir ly mau. Céc
mau nude dugc ldy & céc vi tri: bé chira nudc thai chua qua xir Iy cua mé than Khanh Hoa, nuéc thai sau
xir 1y va nuéc subi Cay Si (noi tiép nhan ngudn nudéce thai).

2.2.3. Phuong phdp phdn tich trong phong thi nghiém

Céc chi tiéu nhu ham lwong oxy hoa tan (nhiét do, pH, DO,TDS, d6 duc,...) duoc do truc tiép bang
may TOA (Model WQC24 cua hdng TOA DKK-Nhat Ban), may do pH va nhiét d6 (HANA 211). TSS
dugc xac dinh bang phuong phap khéi lwong. Cac chi tiéu Fe, Mn duoc xac dinh bang phuong phap trac
quang trén may quang phd (UV-Vis Spectrometer Shimadzu UV-2450 caa hing Shimadzu).

- Fe xéc dinh duoc bing phwong phap trac quang khi cho phan (ing véi thudc thir 1.10 — phenantrolin
trong méi trudng axit, hgp chat c6 mau dé cam, co6 cuong d6 hap thu cuc dai & budc song 510 nm (TCVN
6177:1996).

- Mn xéc dinh dwoc bing phwong phép tric quang khi cho phan ng vei thude thir fomaldoxim trong
moi trueong kiém, hop chat cé mau nau do, cé cuong dé hap thu cuc dai & bugc séng 450 nm (TCVN
6002:1995).

2.2.4. Phurong phdp bé tri thi nghiém logic

B4 tri thi nghiém logic nham danh gia hiéu qua xur 1y Fe, Mn trong nudc thai mo bang céng nghé
Wetland c6 b sung 08 loai vat liéu sinh hoc tu nhién khac nhau (xo dura, b4 mia, vo trau, vo dd, mun cua,
ba che, I18i ngd, ba ca phé). Mau nudc thai nghién ciru duoc lay truc tiép tir moong chira nuée thai moé than
Khanh Hoa, dé ling so bo rdi dan téi hé Wetland da duoc thiét 1ap. Hiéu qua xir 1y Fe, Mn dugc phan tich,
danh gia trong 20 ngay, sau mdi khoang thoi gian thi nghiém: 0,25; 0,5; 1; 1,5; 2; 3; 4, 5, 7, 10, 13, 20 ngay
s& ldy mau va phén tich ham luong Fe, Mn theo tirng hé Wetland khac nhau.

2.2.5. Phurong phdp tong hop, xiz 1y sé liéu

_ Sirdung mot s6 phan mém nhu Word, Excel dé xir ly thong tin, s6 ligu thu thap duoc. Tong hop két qua
ve chat lugng nudc thai, md hinh thi nghiém duoc thé hién dudi céc dang bang, so d6, biéu d6... va sau do
phén tich, tong hop, danh gia.

3. Két qua nghién ciru va thao luan
3.1. Qua trinh thay phéan cac vdt ligu sinh hoc ti nhién

Qué trinh thay phén céc vat liéu sinh hoc tu nhién trong phong thi nghiém bao gdom: xo dira, bd mia, vo
tru, vo dd, 151 ngd, mun cwa, bi che, bi ca phé. Céac loai cellulose tir cac vat lidu nay duoc phan huy boi
vi sinh vat hiéu khi. C4c enzyme gén vao té bao & phia trén mang té bao hoic & 16p vo ngoai cua té bao.
Céc lién két dac hieu va lién két phdi tir (ligand) véi cellulose cd thé duoc tao ra nho lién két tua vién
(fimbrial connection), lién két tam hoat dong glycosyl hda cua protein gan carbonhydrate hoac cac phiic
gan véi carbonhydrate va vo ngoai té bao (glycocalyx) (Sylvia, D.M va cong sy, 2005). Mot s6 loai khéng
phét trién c6 ché bam dinh vao chét so cellulose nhung lai tiét ra enzyme vao méi truong. Trong qua trinh
phan hiy, vi khuan hiéu khi hoat dong nhiéu hon s& phan cit cellulose, hemicellulose, lignin tao thanh cac
carbon mach ngén vao trong méi truong, cac chét nay dudi dang hoa tan va duoc cac vi sinh vat hiéu khi,
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ky khi va thiéu khi sir dung st dung dé gia tang sinh khdi.

Céc vat lidu sinh hoc tu nhién duoc thity phan trong khoang 02 thang trudce khi thiét 1ap cac mé hinh thi
nghiém. Hinh anh cac vét liéu dugc chup anh SEM tai Trung tam phan tich cong nghé cao cua trudng Dai
hoc M6 - Dia chit (thang 2/2018) duoc thé hién ¢ hinh 1.

1. Xo duwra

5. Ldi ngd 6. Mun cua 7.Bache 8. Ba ca phé

Hinh 1. Hinh anh mét sé vat liéu sinh hoc ti nhién sau khi thiy phan

- Co ché loai bo kim loai ning cua hé théng Wetland ¢ b sung vat liéu sinh hoc tu nhién: Viéc b
sung vat liéu sinh hoc ty nhién vao hé thdng Wetland c6 vai tro rat quan trong, vi c6 thanh phan chinh 1a
cellulose va silic dioxit, n6 khéng thé sir dung truc tiép dé khir sunfat thanh sunfur hay nitrat thanh nito.
Théng qua qué trinh thily phan cellulose bang vi sinh vat thanh glucozo, rdi tiép tuc chuyén hoa thanh cac
hop chat hitu co 6 mach cachon ngén nhu ruou etylic, methanol, axit axetic, v.v... Mot ngudn cachon khac
1a ngudn Cacbon hiru co do cdy tiét ra. Ca hai nguén Cacbon nay dong vai tro 1a ngudn cung cép dién tu,
c6 thé duoc cac vi sinh vat tiép nhan d& dang, thuc ddy qua trinh khir sunfat thanh sunfua, nitrat thanh
nito.... Qua d9, ion sunfua dwoc hinh thanh sg loai bo céc ion KLN (Fe, Mn). Viéc st dung vat liéu sinh
hoc tu nhiém trong xir Iy 6 nhidm s& 1am giam phé thai hiru co, dong gop mot phan vao viéc giam thiéu
hiéu tmg khi nha kinh do qua trinh d6t vat liéu gay ra.

- Sau khi dung vat liéu sinh hoc tu nhién theo cach tiép can trén dé xt Iy thi hau hét KLN s& bi giam
thiéu dang ké. Mot sé chat con lai sau quy trinh nhu H2S, cac chét hitu co con du, VSV gay bénh, ... s&
dugc xtr ly qua hé thong Wetland. Phuong phép nay khic phuc duoc cac van dé ma cac cong trinh nghién
Clru trude day khong giai quyet duoc la xtr Iy dugc ca cac anion ciling nhu cac ion KLN. Trong qua trinh
nay, ngudn cacbon dugc cung cap phong phd va doi dao nén higu qua xir ly KLN s& cao.

3.2. Thiét Igp md hinh thi nghi¢m

Cong nghé Wetland dugc xay dung dua trén su két hop giira phuong phap hoa hoc va phuong phap sinh
hoc. Hé théng dugc thiét ké véi chau xu ly két hop da voi vai vat liéu sinh hoc tu nhién da thiy phan va
say. Trong hé théng nay, d4 voi s& phu trach nang pH cua nudc thai va xtr Iy mot phan sunfat théng qua két
taa hoa hoc, hip phu KLN duéi dang keo, cac vat liéu sinh hoc s& dam nhiém vai trd cua mot 16 phan ung
sinh hoc, xur 1y sunfat thong qua cac vi khuan khir sunfat. Cay Séy khong co kha nang si€u tich liiy KLN
nhung cy nay c6 hé ré phong phu, oxy s& di vao trong vung ré va tang dién tich bé& mat cho céc vi sinh vat
sinh truong trong vang ré. Ré cay ciing giai phong ra cac chat hitu co, khi chung théi rira s tao thuan lgi
cho céc qué trinh khir (Vymazal, J. 2010). Dé thiét ké, xay dung, van hanh mo hinh Wetland duoc chinh
xdc, dat hiéu qua cao, viéc nam rd co ché xir 1y nudc thai cia hé théng Wetland 1a hét stic can thiét. Cac co
ché d6 bao gom ling, két tua, hap phu hda hoc, trao d6i chat cua vi sinh vat va su hap thu cua thuc vat. Cac
chat 6 nhiém c6 thé duoc loai bo nhd nhidu co ché dong thoi trong hé thong di dugc nhiéu tac gia nghién
cau va tng dung (Truong DH Xay Dung Ha No6i, 2006).
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Mo hinh Watland duoc thiét 1ap gom 16 chau
mica hinh chira nhat (kich thuéc 50x35x20). Mai
chau duoc thiét Iap tir dudi 1én trén bao gom:

1. Lép da voi I (kich thudc 1x2cm): day 5¢cm

2. Lop vt liéu sinh hoc ty nhién: 1kg

3. Ldp da véi 2 (kich thudc 1x2cm): day 5¢em

4. Céy sgy-Phragmites australis (Cav.) dé
08 da voi dwoc cam trong lop da véi 2.

B vicicu s 5. Nuéc thai mé than tai méi chau 1a 12 lit

5
Dau vao

—_—

Hinh 2. Thiét Idp md hinh thi nghiém

Thi nghiém duoc nghién ctru, dénh gid trong 20 ngdy voi tong dién tich bé mét dé bo tri thi nghiem Ia
1Qm2. Khoi lugng da voi st dung la 320kg (16 chau x 20kg/chau). S6 gbc cay say trong 01 hé thong la 24
goc (04 goc x 6 bui). Tong lugng nude thai nghién cau la 192 lit (16 chau x 12lit/chau).

3.3. Nghién cizu anh hweng cia vat liéu sinh hoc ti nhién dén viéc xir Iy Fe, Mn

Muc dich cta viéc nghién cuu la lya chon loai vat liéu sinh hoc tu nhién thich hop b sung vao hé théng
Wetland dé xir Iy ham lugng Fe, Mn trong nudc thai mo than Khanh Hoa. Cac vat liéu duoc lya chon va
nghién ctru gom: so dira, b& mia, vo trau, vo db, mun cua, ba ché, 16i ngd va ba ca phé duoc thiry phan
trugc khi bo sung vao timg hé Wetland da thiét 1ap & muc 3.2 véi 02 lan lap lai cho mdi loai, twong tng
WL1 (b6 sung xo dira), WL2 (b6 sung ba mia), WL3 (b sung vo trau), WL4 (b6 sung vo dd), WL5 (b6
sung mun cua), WL6 (bd sung ba che), WL7 (b6 sung 16i ngd), WL8 (bd sung ba ca phé).

Nudc thai mé than Khanh Hoa duoc ling so bd 01 ngay rdi dua vao hé théng Wetland di bo sung céc
loai vat liéu sinh hoc tu nhién khac nhau dé danh gia kha ning loai bo Fe, Mn trong 20 ngay. Sau mdi
khoang thoi gian thi nghiém: 0,25; 0,5; 1; 1,5; 2; 3; 4, 5, 7, 10, 13, 20 ngay s& lay mau va phan tich ham
luong Fe, Mn theo tirng modul khac nhau.

> ‘ ._“" 'ﬂ\

Hinh 3. M& hinh Wetland trong nghién cizu (c6 bo Hinh 4. Phdn tich ham lrong Fe, Mn trong
sung vdt liéu sinh hoc ti nhién) phong thi nghiém

Céc két qua phan tich ham luong Fe, Mn trong phong thi nghiém qua cac h¢ théng Wetland c6 bo
sung vat liéu sinh hoc tu nhién qua 20 ngay nghién ctru duoc thé hién ¢ hinh 5 va hinh 6 dudi day.
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Hinh 5. Su bién doi ham lwong Fe theo thoi gian  Hinh 6. Sur bién déi ham lwong Mn theo thoi gian

Két qua phan tich ham lugng Fe, Mn trong nuéc thai mé than Khanh Hoa khi cho chay qua cac hé thong
Wetland c6 b6 sung vat liéu sinh hoc tw nhién (WL1, WL2, WL3, WL4, WL5, WL6, WL7, WL8) cho thiy
ham lugng Fe, Mn déu c6 xu thé giam qua tirng modul xir Iy. Ham luong sét (Fe) ban dau 1 6,72mg/1 vuot
QCVN 40: 2011/BTNMT (cot B) 1,34 lan; ham lugng mangan (Mn) 1,83 mg/l vegt QCVN cho phép 1,83
lan thi ham luong Fe, Mn dau ra hau hét dat QCVN QCVN 40: 2011/BTNMT, ¢cot B (Fe < 5mg/l; Mn <
1mg/l). Chi c6 ham lwong Fe, Mn tai hé thbng WL6 (ba che), WL7 (18i ngd), WL8 (b ca phé) khong dat
QCVN cho phép sau 20 ngay nghién cuu.

Tir hinh 4 va hinh 5 ta thay, kha nang xur ly Fe, Mn ciia cc vat liéu dugc bd sung vao hé Wetland c6 sy
khéc biét dang ké. Xu thé loai bo Fe, Mn ra khoi nudc thai dién ra manh mé nhét ¢ 2, 3 ngay dau. Sau d6
cac ham luong Fe, Mn van tiép tuc giam nhung cham hon rat nhiéu.

Hiéu suat xir ly Fe sau 20 ngay nghién ctu tét nhat 1a 6 WL3 (vo trau) dat 85%, WL5 (mun cua) dat
83% va WL2 (bd mia) dat 68%. Hiéu suat xir Iy Mn tét nhat & WL3 (vo trau) dat 86%, WL2 (bi mia) dat
80% va WLS5 (mun cua) dat 77%.

Qua két qua nghién ctru cho thay viéc bd sung vo triu vao hé théng Wetland c6 hiéu qua xu Iy ham
lwong Fe, Mn trong nuéc thai mo than Khanh Hoa 13 tét nhat Fe (dat 85%), Mn (dat 86%), sau d6 dén mun
cua va ba mia. Nudc thai sau khi di qua hé théng Wetland dat QCVN 40: 2011/BTNMT loai B trudc khi
Xa ra moi truong.

V6 triu, min cua, bd mia la nhirng vat liéu sinh hoc ty nhién, hitu ich dang dugc quan tam va lya chon
cho cac nghién cuu tiép theo.

4. Kétluan

Nuéc thai mo than Khanh Hoa c6 mot s chi tiéu vuot tiéu chuan moi truong (QCVN 40:
2011/BTNMT, c6t B - Quy chuan ky thuat quoc gia ve nudc thai cong nghiép) nhu pH = 5,34, TSS = 145
mg/, Fe = 6,72 mg/l, Mn = 1,83 mg/l can dugc xir ly trudc khi xa ra moi truong.

Qua céc nghién cuu thyc nghiém da danh gia dugc kha ning xtt 1y Fe, Mn trong nudc thai mé than
Khénh Hoa bang cong nghé Wetland c6 bé sung céc vat liéu sinh hoc ty nhién khac nhau (so dira, b4 mia,
Vo trau, vo dd, mun cua, bi che, 16i ngd, bi ca phé). Nudc thai sau khi hé thong c6 ham lugng Fe, Mn hau
hét dat QCVN 40: 2011/BTNMT loai B.

Hiéu xuat xtr 1y Fe, Mn trong nuéc thai mé bang cong nghé Wetland ¢6 b sung thém vo trau cho hiéu
qua xir ly cao nhit, Fe dat 85% va Mn dat 86%.
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Study on the influence of some biological materials on the treatment
of Fe and Mn in wastewater with Wetland technology

Do Thi Hait 2"
'Hanoi university of mining and geology (HUMG)
Graduate University of Science and technology

Wetland technology has been extensively researched and applied in wastewater treatment in many
countries worldwide as an environmental friendly biotechnology solution with high efficiency, low cost,
and stable. In Vietnam, wastewater treatment using wetland solution is relatively new and unapplied in
mine industry. The supplementary of natural biological materials in the wetland system to increase the
waste treatment efficiency has not been adequately researched. Experimental experiments have shown that
the addition of several biological materials including coconut fiber, bagasse, hush, bean shell, sawdust, tea
leaves residue, corn cob, and coffee ground in the hydrolyzed environment of artificial wetland have
tremendously increased the wastewater treatment capacity. Such additional materials supplied the valuable
carbon sources for microorganism and the deoxidizers substances for sulfate reduction process into sulfide
which is very important to the treatment of Fe and Mn in mine wastewater. Findings of this study indicated
that the supplementary of rice husk in the Wetland system delivered the highest efficiency in removing Fe
and Mn in wastewater of Khanh Hoa coal mine with 85% and 86%, respectively. After 20 days of treatment,
the concentration of Fe and Mn particle in mine wastewater have reached the desirable threshold in the
national standard QCVN40:2011/BTNMT (Fe< 5mg/l; Mn<1mg/l).

Keywords: Wetland technology; mine wastewater; biological material; rice husk.
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E RS&' HOI NGHI TOAN QUOC KHOA HOC TRAI AT
SARTM SORNCES A0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Mot sé giai phap thu don, v¢ sinh long hd trude khi tich nude caa
cong trinh thuy dién dé bao vé méi trudng

D Thi Hail*, Nguyén Mai Hoa!, B4 Vian Binh?, Tran Thj Kim Ha?, Do Cao Cuong®
! Truong Pai hoc Mo - Dja chat

TOM TAT
Ngoai muc dich tich nudc phuc vu cho cac nha may thuy dién, cac hd chira hién nay con cung cép cho
nhiéu myc dich st dung nudc cua nguoi dan nhu dn uéng sinh hoat, nuéi truong thuy san hogc tudi tiéu
cho ndng nghiép. Bang phuong phép diéu tra, khao sat, IAy mau va phan tich trong phong thi nghiém, nhém
tac gia nhan thay chét luong nudce tai mot s6 ho thity dién hién dang bi 6 nhiém BODs, COD vuot qua gidi
han cho phép quy dinh tai cot B1 cia QCVN 08-MT:2015/BTNMT - Quy chuan ky thuat qudc gia vé chat
lwong nudc mat. Bén canh do, két qua nghlen clru cting cho thay chat lugng nude hd dang c6 xu hudng gia
ting 0 nhlem hitu co, anh huéng dén ngudn cap nudc sinh hoat cho nhan dan. Nguyén nhan la do nhiéu
than cay g, 14 cay, mang thuc bi con sot lai trong long ho trude khi tién hanh tich nuée. Trudc tinh trang
6 nhi€m nuoc ho cua mot s6 cong trinh thiy dién nhu hi¢n nay viéc thu don, vé sinh long hd trude khi tich
nude nude 1 rit can thiét, tranh sy phan hity cac chét hitu co nhu than cdy, ré ciy va 14 ciy phat sinh nhitng
khi doc hoa tan trong nude nhu Sunfide, metane, carbon dioxide v.v... dé giam thiéu mot cach toi da sy 6
nhiém nuéc hd ciing nhu nhitng anh hudng dén méi trudng xung quanh

Tir khéa: Thu don long hd; cong trinh thuy dién; bao vé méi truong.

1. Mé dau

Hb chira nudc 1a co s¢ ha ting dé sir dung tong hop tai nguyén nude luu vuc song, c¢o ¥ nghia quan
trong trong viéc bao dam an ninh vé nudc cho con ngudi, phuc vu phét trién bén vimng kinh té, xa hoi va
moi truong. HO thudng co nhiém vy didu tiét dong chay song dé phong, chdng i cho ha du va tao ngudn
nudc va dién dé cung cap cho nhu cau sinh hoat, san xut va bao vé mdi trudng. Viéc xay dung cong trinh
thuy dién s& thay d6i can ban ché do dong chay ciia song, 1am thay d6i mot phan moi truong tu nhién ciing
nhu anh hudng t6i kinh té - xa hoi trong khu vyc. Nhin chung, cac cong trinh thuy dién ¢ nudc ta viée thu
don, vé sinh long hd chua dugce thue hién hodc trién khai khong déng b9, kip thoi, nghiém tuc va chua dugc
kiém soat chat ch&. Nhiéu than cay g0, 1a cay, mang thyc bi con sot lai da tac dong dén chat luong nuéc
trong long hd, gay tinh trang 6 nhiém khién nudc ho khong dam bao duge cho cac muc dich sir dung. Boi
vdy, can co giai phap thu don, vé sinh 10ng hd mot cach hop 1y trude khi tich nuge dé tranh tinh trang 6
nhiém ngudn nude cho ving hd thily dién hién nay (Lé Bac Huynh, 2010).
2. Pbi twong va phwong phap nghién ciu
2.1. Péi twong

Ho thity dién Nam Thi (Lai Chau), hd Nam Chim (Pién Bién) va h Ngan Truoi (Ha Tinh).
2.2. Phwong phdp nghién cuu

Trong qua trinh nghién ctru, nhom tac gia sir dung mot s6 phuong phap chinh sau:
2.2.1. Phuong phap thu thap

Dé phuc vu cho viéc danh gia hién trang chit lwong nuéc mot sb hd thuy dién, nhom tac gia da tién
hanh thu thap cac thong tin lién quan dén cac thong sé thiét ké caa hd (dung tich, chidu cao muc nudc),
cong suit phat dién, muc dich st dung nudc hd va cdng téc thu don Iong hd da dwoc thyc hién. Céc tai lidu
dugc thu thap tir cAc b4o céo khoa hoc, bao cao DTM va bao céo van hanh cua cac hd.
2.2.2. Phurong phdp khao sat thye dia, |dy mau

Qué trinh khao st thyc dia nham danh gia tong quan vé hién trang cac hd (cam quan vé chat lugng
nuéc, muc dich sir dung nuée, hién trang thu don tham thuc vat 1ong hd) dong thoi xac dinh vi tri 1dy mau.
Qué trinh lay, bao quan va van chuyén mau tuan thi theo TCVN 6663-1:2011 (ISO 5667-2:2006), Chét
lugng nuée - Lay mau - Phan 1: Huéng dan ki thuat 1ay mau; TCVN 6663-3:2003 (ISO 5667-3:1985) Chat
lugng nude - Lay mau - Phan 3: Huéng dan bao quan va xir ly mau; TCVN 5994:1995 (1SO 5667-4:1987)
- Chat lugng nudc - Ly mau. Huéng dan ldy mau ¢ hd ao ty nhién va nhan tao. M&i mau dwoc lay vao 02
chai thiry tinh mau nau, nat mai, dung tich 500 ml, trong d6: 1 chai bd sung 2 ml clorofooc dé xac dinh cac
chi tiéu N, P va TSS; 1 chai khong b sung héa chat. Trudc khi lay, chai dwoc trang rira 3 1an bang chinh

*Tac gia lién h¢
Email: dothihaihumg@gmail.com

22


mailto:dothihaihumg@gmail.com

mau nudce thai can ldy. Cac mau sau khi liy duoc bao quan trong thung chuyén dung & nhiét d6 4°C va vé
phan tich ngay trong ngay tai Phong thi nghiém Dia sinh thai - Bia méi truong.
2.2.3. Phuong phap phan tich

M3i mau tién hanh phan tich 9 chi tiéu: pH, DO, TSS, BODs, COD, NH,*, NOs, PO,* va Coliform.
Céc thiét bi va phuong phép phén tich déu dap tmg céc tiéu chudn hién hanh vé phan tich.

2.2.4. Phuong phap so sanh

Két qua phan tich cac mau nude duoc so sanh véi Quy chun méi truong Viét Nam hién hanh (QCVN
08-MT:2015/BTNMT: Quy chuén kg thuat qudc gia vé chét lwong nudc mit theo tirng muc dich sir dung)
dé danh gia mirc 46 6 nhlem Cla nudc ho.

2.2.5. Phu’ongphap tong hop, xi 1y s6 liéu

Str dung cac phan mém Word va Excel dé xu Iy thong tin, sb liéu thu thap duoc. Cac két qua vé chat
lwong nude duoc thé hién dudi cac dang bang, so do, biéu dd... va sau d6 phan tich, tong hop, danh gia.
3. Két qua va thao luan
3.1. Hién trang 6 nhiém nwéc ho mot sé cong trinh thiiy di¢n
3.1.1. H6 Ndm Thi (tinh Lai Chéu)

Du an thuy dién Nam Thi 2 nam trén dia ban xa Son Binh, huyén Tam Pudng, tinh Lai Chau, dugc xay
dung trén hai sudi Nam Thi va Nam Gié, nim ven qudc 16 4D v6i muc dich 1a phét dién 1én cip dién ap
110KV cuia ludi dién qudc gia véi cong sudt SMW. Ho Nam Thi dugc thiét ké co dung tich hd chira
182,84.10°m? nam trén sudi Nam Thi, sudi nay d6 ra suéi Nam Gié tai cau Nam Thi. Muc nuéce dang binh
thuong (MNDBT) 1050m; muc nude chét (MNC) 1040m.

Bdng 1. Két qud phan tich mau niede hé Nam Thi nam 2016 va 2017

. . K&t qua phan tich CVN 08-MT:
I Chi tieu Bon vi Nl\/|1q NM2 201§BTNMT (Cot B1)
1 |pH - 76 74 55-9
2 | DO mg/l 7.2 6,1 >4
3 | TSS mg/l 30 35 50
4 | BODs mg/l 6,5 11,7 15
5 | COD mg/l 12,8 20,5 30
6 | NHs mg/l 0,15 0,4 0,9
7 | NOs mg/l 0,7 2,36 10
8 | POS mg/l 0,05 0,15 03
9 | Coliform MPN/100ml 1.900 2.100 7.500

Keét qua phan tich chat luwgng nude ho Nam Thi co toa dd (X: 2473039; Y: 572389,40) tai hai thoi diém
NM1 (T9/2016) va NM2 (T9/2017) cho thay da sb cac chi tiéu duge quan tric déu nam trong ngudng givi
han cho phép theo QCVN 08-MT:2015/BTNM, cot BI (Quy chuédn k¥ thuat qudc gia vé chat lugng nude
mit). Song cac thong s6 6 nhidém chat hitu co déu ¢ xu thé tang 1én rd rét. Nguyén nhan chinh dugc xac
dinh la do dnh huong cua cac tham thyc vat hai bén long hd chua duoc thu don. Néukhong c6 giai phap thu
don 10ng hd kip thoi, hop ly thise tiép tuc gy ra hién twong 6 nhiém méi truong nudc, anh hudng dén cac
muc dich st dung nude hd hién tai cling nhu trong twong lai.

3.1.2. H6 Ndgm Chim (tinh Pién Bién)

Cong trinh thuy dién Phi Linh nam trén sudi Nam Chim thudc dia phéan ban Phi Linh, x& Si Pa Phin,
huyén Nam P9, tinh Dién Bién v6i muc dich 1a phat dién 1én cip dién ap 110KV ciia ludi dién qudc gia véi
cong suat khoang 18.0MW. Ngoai ra, ho thity dién niy con phuc vu muc dich cép nude tudi 50lit/s cho
30ha dét canh tac vung ha luu. Hb Nam Chim duogc thiét ké co dung tich hd chira 0,19 triéu m®, myc nudc
dang bmh thuong (MNDBT) 12 910m, myc nude chét 1a 907m

——

Hinh 1. Khdo sat va ldy mau nuée tai hé Nam Chim
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_ Két qua phan tich chét lugng nudc ho Nam Chim duge nhom tac gia tién hanh thang 12/2017 cho thiy
hau I}ét cac chi tiéu déu nam trong gidi hanh cho phép, riéng ham lwong BODs vuot 1,24 1an va COD vuot
1,1 1an gi6i han cho phep theo QCVNO8-MT:2015/BTNM, cot B1. Nguyén nhén do hoat dong chan tha gia
stic hai bén bo ho, hoat dong xa nudce thai ciia ngudi dan va cdy co 2 bén bo bi chét do nudce ngép.

Bdng 2. Chdt heong niwde ho Nam Chim T12/2017

Chi Két qua | QCVN 08-MT: Hom 50
T | ¢ Bon | phin tich | 2015/BTNMT tema
ie V.
ticu Y e (C4t B1) 0
1 | pH - 7.3 55-9 35
2 | Do mg/l 52 >4 0
25
3 | TSS mg/l 45 50 20
4 BOD;s mg/l 18,6 15 15
5 | cOD mg/1 32,5 30 10
5
6 | NH, /1 0,5 0,9
4 mg 0 .
7 | NO; mg/l 4,65 10 pH Do TS5  BODS COD  NH4+ NO3-  PO43-
8 | pos mg/l 02 03 BN NC = QCVNOS-MT:2015/BTNMT Chi tiéw méi trudng
. .
. MPN/ N A 2 , x . 2 nra
9 (Coliform | 0o 3.300 7.500 Hinh 2. Biéu do so sanh chat lwong nwéc ho Nagm

Chim véi QCVN 08-MT: 2015/BTNMT
3.1.3. Ho Ngan Truoi (tinh Ha Tinh)

Cong trinh ho chira nude Ngan Truoi (Ha Tinh) ¢6 dung tich 775 triéu m? nudc, cao trinh dap 53,9 m,
bé rong dinh dap 12 m véi muc tiéu chinh 1a cit giam 1i cho ving ha du, cap nuéc phuc vy cho 32.585 ha
d4t néng nghiép cua tam huyén, thi xa, ddng thoi phat trién du lich sinh thai, kinh doanh thuy dién, phuc
vu nudi tréng thay san, duoc khoi cong xay dung tir thang 6-2009. Pay 1a cong trinh thiy loi da muc tiéu
I6n thir ba ca nuge. Tuy nhién, trong qua trinh chan dong, tich nuéce, viée thu don long hd chua dugc trién
khai ddng bo, kip thoi nén trong long ho c6 rat nhiu than cay g, & cay, mang thyc bi con sét lai vi vay
sau khi tich nudc, 6 nhiém nudce 10ng hd ngay cang nghiém trong. Py ciing 1a nguyén nhan gay ra nhitng
lo lang cho nguoi dan khi sir dung nudc sinh hoat caa nha may cap nude Vi Quang.

Hinh 3. X&c thyec vdt ngon ngang trong hé Ngan Truoi

Theo két qua phan tich chit lugng nuée hd Ngan Truoi ciia Trung tdm Quan tric va Ky thuat Moi
truong Ha Tinh nam 2017 tai 03 vi tri (vi tri giita long hd; cong xa chinh; 1ong hd - khu vyc Cty 185 thi
cong) thi dot 14y mau ngay 13/4/2017 chi ¢6 1 vi tri 1a 1ong hd c6 mot thong s6 1a BODs vuot quy chuan
QCVNO08-MT/2015, nhung dot lay mau ngay 13/6/2017 thi tai hai vi tri (cdng x4 chinh va long ho) déu co
hai thong sb 14 BODs va COD vuot quy chuan QCVNO08-MT/2015. Qua nghién ciru cho thdy nuéc ho dang
bi gia ting 6 nhiém hitu co, gay anh huéng dén ngudn cap nudc sinh hoat cho nhan dan vi chét lugng nudce
dau vao ctia nha may nude khong duge dam bao (S¢ TNMT Ha Tinh, 2017).

3.2. Mt s6 gidi phdp thu don long hé céng trinh thiiy di¢n, bio vé moi trwong
3.2.1. Muc dich, y nghia cua thu don 10ng hé trieée khi tich niréc

Dé giai quyét van dé 6 nhiém nudc hd mot sé cong trinh thiy dién nhu hién nay, can ¢6 giai phap thu don,
v¢ sinh 1ong hd mot cach hop 1y va xur 1y tri€t d€ cac thanh phan ¢ kha néng anh huong dén chat lugng nude
ho. Thyc hién tot vi€e thu don sach tham thye vat khu vyc long ho s€ mang lai nhiéu lgi ich nhu:

- Thu hoi, tan thu nhimng san pham tir khu vuc ngap (néng, 1am san, gd, tre ludng va mot s san pham
khac), tang diéu ki¢n cai thi¢n doi sf)ng nhan dan;

- Ngén ngra hogc giam bot nhu cdu oxy dé phan hity chat hitu co khi hinh thanh hd chira, giam thiéu

sur 6 nhiém hitu co nude hd do qua trinh phan huy cua tham thyc vat. Viéc thu don, vé long hd sach trudce
khi tich nudc nhdm tranh sy phan huy cac chat hitu co nhu cdy cdi, than cdy, r& ciy va 14 cdy s& phat sinh
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nhiing loai khi doc cao nhu SOz, CHa, CO; ... hoa tan vao trong nudc, nhét 13 nhiing rung tre nira cang
ngam nudc cang kho phan hity, vé 1au dai day sé 1a tac nhan khién ngudn nude bi 6 nhidm ning né.

- Tao sy thong thoang, luu thong trong qua trinh tich nudc van hanh ho chira, dong thoi tao dicu kién
phat trién cho cac hoat dong giao thong thiy; nudi tha, danh bat ca va dich vu du lich, vui choi, giai tri
trong khu vic ho chira trong tuong lai;

- Piy nhanh qua trinh h01 phuc chat luong nudc tai hd chira va khu vue ha du nham sém dua nudc hd
thity dién dat quy chuan vé chat lugng nudc mat theo QCVN 08-MT: 2015/BTNMT;

- Giup kiém soat rong réu moc dai va cai thién moi truong song cho thity sinh vat Vung ngap;

- Giam kha nang bung phat va lay truyén dich bénh do con tring gay hai nho d6 cai thién strc khoe cong
dong tai day ciing nhu cac khu tai dinh cu gan do;

- Tao diéu kién cho nhan dan dia phuong sir dung dat viing ban ngép trong canh tac san xuit nong
nghiép, tang thu nhap cho mét s6 ho gia dinh trong khu vyc;

- Bao vé bo hd chira, dic biét nhitng noi cé dia hinh dbc, dia chét khong dam bao vi vao muia mua, cdy
¢di, thuc bi tir thugng ngudn chwa duge thu don s& theo nudce lii tran vé uy hiép than dap, de doa dén an
toan hd dap.

3.2.2. Nhitng quy dinh chung doi véi cdng tac thu den, vé sinh long ho

- Pham vi thu don vung hd dugc xac dinh theo duong vién cia hd ung voi cao trinh MNDBT (muc nudce
dang binh thuong) cua hd chia.

- Cong tac thu don hd chira va phat quang tham thuc vat ving ngép tién hanh va thu don dén cao trinh
muc nudc dang binh thuong;

- Lap ké hoach di doi cac loai dong vat séng trong khu vuce 1ong hd dén noi & méi (khu vuc 1an can,
hodc khu bao ton).

- Vé6i khu vire chira mo tai nguyén thi can tap trung khai thac mé trude khi cho tich nuéc.

- Tt ca cong tac v¢ sinh, thu don hd chia phai thyc hién ding theo qui trinh k¥ thuat, dam bao dung
ndi dung va tuyét d6i an toan va phai két thuc trudc khi ngan song tich nude hd chira;

- Trong qua trinh thu don hd chira phai co sy kiém tra, giam sat ciia Ban quan 1y cong trinh va co quan
thiét ké.

- Cong tac nghiém thu do hoi dong nghiém thu cac cap thuc hién.

3.2.3. Quy trinh thu don, vé sinh long ho

Buorce 1: Xac dinh cac vang ngap

Duya trén co sé tinh toan ché do6 thay van, thuy luc hd chira dé tinh toan thé tich viing ngép (tuong tng
V6i thé tich nuéc hd tham gia trong tinh todn phan huy chit hitu co) 1a: Vern = Vst + Cv. Vst
Trong dé: Vew: Thé tich phan hily chat hitu co.

Vmnoet: Thé tich nuéc & muc nuée dang binh thuong MNDBT trong dang tinh.
Cy: Hé sb trao ddi nuéc hd (dugc tinh bang ty 1é giita lugng nudc trong hd thuong xuyén dwoc
thay thé bang lugng nuée tir thwong luu chay vao hé trong thoi gian moa kiét trén téng luong nuéc hd).

Buoc 2: Xac dinh cac chi tiéu lién quan d‘én chat lwong nwée ho

Ham luong oxy hoa tan trong nudc (DO) can thiét cho sy hd hap cua cac sinh vat thuy sinh (cd, ludng
cu, gidp xac, con trung...). DO dugc coi la chi tiéu biéu thi sy phon thinh cta cac loai sinh vét séng trong
nudc (chi thi 6 nhidm) va DO bi suy giam trong qué trinh phan huy cac chat hitu co. Vi vay duya trén su ton
thit DO c6 thé danh gia kha ning 6 nhidm nudc hd do sy phan hity sinh khéi trong thoi gian dau tich nude
(1 - 2 ndm). Viéc xac dinh chat luong nudc hd khi phan huy chat hiru co tir tham thuc vat bi ngap s& dugc
tinh toan trong didu kién hd c6 sy trao d6i nuéc khi van hanh nha may thiy dién va lugng sinh khoi s& phan
hity nhanh nhét (gay 6 nhidm 16n nhat) 12 vo, 1a cay va tham c6 tuoi.

DOhs2 = DOns1 — O

DOng2: ham lugng Oxy hoa tan trong nu¢c hd sau khi phan hay tham thuc vat trong long hd (mg/l).
DO téi thiéu phai bang gia tri gisi han quy dinh trong QCVN 08-MT:2015/BTNMT &ng véi ting muc
dich sur dung nuéc.

DOhs1: ham lwong Oxy hoa tan trong nudce sdng trude khi dé vao hd (mg/l)

02: Lugng 6xy can thiét dé 6xy hoé hét cac chat hitu co tir thyc vat va dat ngap trong 1ong ho (mg/l)

Bude 3: Tinh todn lwong sinh khéi can phd hiy, phét quang

Thuec té tir cac hd thuy dién trong nudce di cho thay: lugng sinh khéi 1a cay, canh nho; bui cay, mét phan
vo cay (khoang 10% tong lwong than, canh, ré) va tir 14 cay; tham tuoi dudi tan rimg. Hang nim khdi thyc
bi khi phan huy s& tiéu hao oxy hoa tan trong nuéc kha Ion (day 1a nhom ddi tugng phan huy nhanh trong
thoi gian tir 6 thang dén 01 nam dau khi hd tich nuéc). Thyc té cho thay, khoang 90% lugng sinh khdi ngap
la than, canh 16n va ré s& dugc phan hay dan va trong thoi gian kha dai: tir 5 dén 25 nam hoic lau hon (phan
hity cham). Tir nam thir hai tré di phan sinh khdi bi ngap gay anh huong dén méi truong nudc khdng nhiéu
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nhu giai doan du va con tac dong lau dai, mirc do cang giam dan. Vi vay can diéu tra, khao sat tinh toan
dién tich cac tham thyc vét va tinh sinh khéi bi ngap khi ho thuy dién hinh thanh, tir d6 xay dung ké hoach
phat quang va pha huy mét luong sinh khdi trong vung ngap. Dé xac dinh sinh khdi ctia cac kiéu tham thuc
vat chinh trong Vung ngap can thiét 1ap mot 6 tiéu chuan OTC dién hinh dé tinh toan. O tiéu chuan thu:ong
c6 dién tich 400 m? (20m x 20m); 5 6 dang ban c6 dién tich Im? va 1 6 dang ban c6 dién tich 25m? (5m X
5m). Dya vao cac 6 tiéu chuan s€ xdc dinh luong sinh khdi twong Umng voi tung loai sinh khdi cho ting ho.
Cho dén nay, & Viét Nam van chua c6 mot phuwong phép chinh thong nao dé tinh toan lugng sinh khdi
can phai pha huy, thu don. C4c tac gia khac nhau thuong dua ra nhiing phuong phép tinh khac nhau. Vi
vay, dé tinh lugng Oxy can thiét dé 6xy hoa hét cac chét hiru co ctia thuc vat va dat ngap trong ving long
hd, da s cac tac gia van st dung cdng thirc thuc nghiém cua A.l.Denhinova:
) 02?: (Ko dét- Saat + KO‘tv-Dtv)(logO ) .
Trong do6: Kogie: hé s6 kinh nghiém biéu thi lwgng 6xy can thiét @€ 6xy hoa hét cac chat hiru co trong 1
ha dat ngap trong long ho. D4i vai dat nhiét doi he s6 Koai = 48,8 kg/ha.
Sait: Dién tich dat ngap trong 1ong hd
Kow: hé s6 kinh nghiém biéu thi luong 6xy can thiét ¢é 6xy hoa hét cac chat hitu co trong 1
tan thuc vat ngap trong 10ng hd. Theo thuc nghiém hé sé Koy cua tirng bd phan thuc vat 1a khac nhau: Di
vé6i than gd (than, canh, ré): Koy =9,4 kg/tan. Di vai 14, co: Koy = 60 kg/tan.

Dw: Luong sinh khéi cac thyc vat ngap trong long hé. Luong sinh khéi dugce tinh theo phuong
phap tinh cia Ogaw (1964) va Kato (1978) (FAO, VNFOREST, 2012. Guidelines on destructive
measurement) - Day la cong thic thuc nghiém dugc UNESCO, PNUE va FAO su dung cho cac nghién ciu
ring nhiét d6i chau A va thé giéi:

Dy = Ws+ Wg + Wr + W,

Trong d6: Ws: sinh khdi than cay. Ws= 0,396 (D2H)09326
Wse: Sinh khdi canh cay. Wg = 0,006002 (D2H)%?
Whr: Sinh khéi ré cay (lay theo ty Ié trong bang 3 dudi day). Wr= 0,0264 (D2H)%7">
Véi D: duong kinh than cay ¢ 1,3 m tinh bang cm.
H: Chiéu cao cay dén dinh ngon tinh bang m.
W.: Sinh khdi 14 cay (lay theo ty 18 trong bang 3 dudi day).
1 1 1

W, 0124w 125
Bang 3. Ty Ié sinh khdi bé phdn ciia mét s6 logi tham thyec vt

T S A Ty 1€ sinh khoi b phan (%)

T Loai tham thyc vat Than T Canh | RE | La | Coduditan
1 | Rung nghéo (cay bui, cay gd rai rac ven song, sudi) 63 21 10 5 1

2 | Rung tre luong 83 10 7 0 0

3 | Rung hon giao (g6 + tre nta) 65 10 9 10 6

4 | Rung thudng xanh rong 14 trung binh 70 15 10 5 0

5 | Rung trong khac (xoan, lat,...) 70 15 10 5 0

6 | Cay an qua, cay lau nam 75 10 10 5 0

7 | Cay hang ndm (ngd, khoai, 1aa,...) 80 0 20 0 0

Nguon: Ogaw (1964) va Kato (1978)

Buoc 4: Xac dinh pham vi thu don ving hé

Xac dinh duoc khi lwgng can thu don, pham vi thu don, Iap tién d6 va k§ thuat thu don thuc vat tirng
khu vic dugc lya chon cho thuan lgi va chinh x&c. Pham vi thu don tham thic vat viing hd duoc xac dinh
trén ranh gioi cot mde duong vién vang hd chia ting voi muc nudce dang binh thudng va lugng sinh khéi
can thu don (tinh ¢ budc 3). Vi tri khu vuc thu donduoclya chon dua trén cac tiéu chi:

+ Ut tién cho vj tri céc khu vuc thu don thuan lgi, gan dwong giao thong, khong phai lam dwong tam
khi thu don; Cac vi tri thuan loi cho cac cong ddng dan cu dia phuong tiép can hd chira hoic giao thong
dudng thuy, nhit 1a dan cu tai cac khu tai dinh cu méi.

+ Khéng thu don tai nhitng vi tri co d6 dbc 16n hodc nhitng noi mat dat khéng on dinh (kha ning truot
I& cao) trong hd chira; céc vi tri bdi ling; cac vi tri trong hd chira ¢6 do sau 16n, dudi muc nude van hanh
t6i thieu (MNC) va c6 thé dai dién tét nhat cho tinh trang suy giam chat lugng nuéc.

Buée 5: Thu don long ho

Thu don long hé 1a tong hop cac hoat dong sau:

- Cac may moc, thiét bi can thiét cho viéc thu don, vé sinh 1dng hd

- Ké hoach phét qung, thu don, van chuyén thuc vat va céc cong trinh trong khu vuc 1ong hd

26



- Phét quang, tan thu, ph& bo va dét phan tham thyc vat khong duoc tan thu;

- Di doi, pha d& va thu don céc cdng trinh trong khu vuc long hé.

- Céc bién phap bao vé moéi truong trong qua trinh thu don, vé sinh 1dng hd.

4. Két luan

Két qua phan tich mot sb chi tiéu méi truong trong nude hd Nam Thi, Nam Chim va hé Ngan Truoi
nam 2016 va 2017 cho thay, hau hét ham lugng BODs, COD trong nudc hd vuot gidi han cho phép va ¢
xu thé gia tang do cong tac thu don, v¢ sinh long hd chua duge thuc hién hoac thyc hi¢n chua ding, chua
ddng bo. Nhiéu than cay gd, 1a cay, mang thyc bi con tdn tai trong cac hd chia nay da anh huong dén chit
lwong nude hd, khién cho chat luong nude hd khong dam bao cho cac muyc dich sir dung, gdy anh hudng
x4u dén méi truong va doi sdng sinh hoat ctia ngudi dan xung quanh.

Viéc thu don, pha huy va phat quang tham thyc vét long hd trude khi tich nudc 1a mot nhiém vy rat
quan trong dé dam bao cht luong nudc cho hd thity dién. Nhitng ndi dung bai bao néu trén s& 1a co s& quan
trong dé thuc hién viéc thu don long hd dam bao yéu cAu chit lvong nudc va moi truong cho hd sau khi
tich nudc. Pay ciing 1a ndi dung quan trong phuc vu cho viéc phat trién kinh té - xa hoi ciia cac khu vuc
dan cu sinh séng ven hd va ving l4n can.

Viéc thu don, vé sinh Iong hd ngoai viéc bao dam vé chat lwong nude con gitp viée quan 1y hd chira
dugc thuan loi, phat trién bén vimg cho hé sinh thai viing hd va gifip co quan quan 1y ¢6 co s& danh gia
khéi luong, chét lugong cong tac thu don long hd va yéu cau chu du an thyuc hién tbt quy dinh hi¢n hanh.
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ABSTRACT
Some solutions for cleaning the bed of reservoir before storing water
for hydropower plant operation to protect environment

Do Thi Hai'", Nguyén Mai Hoa!, Do Van Binh®, Tran Thi Kim Ha®, D5 Cao Cuong*
! Hanoi University of Mining and Geology

The reservoirs not only store water for hydropower plant operation but also supply water for many other
purposes such as: residential uses, aquaculture or agriculture irrigation. The methods use in this study
including: survey, sampling and laboratory analysis. The analytical results show that the water in some
hydropower plant reservoirs are polluted by BODs and COD, over the permitted limits of Vietnam’s
national standard QCVN 08-MT:2015/BTNMT for the surface water quality. Besides, the analytical results
also show that lake water quality tends to increase organic pollution, affecting the water supply for local
people. It is due to where has many wood, roots, leaves, vegetation left in the reservoir before storing
water.Base on the fact of water pollution in hydropower plant reservoirs, it is necessary to clean the bed of
reservoirs before storing water. This will avoid decomposing of organic material such as: wooden trunks,
roots and leaves to do not create toxic gases dissolved in water (for example, sulfide, methane or carbon
dioxide). It will reduce the water pollution as minimum as possible in the reservoirs as well as
environmental pollution in surrounding environment.

Keywords: Lake clearing; hydropower plant; environmental protection.
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E RSE’ HOQI NGHI TOAN QUOC KHOA HQC TRAI DAT
e« VA TAINGUYEN VOI PHAT TRIEN BEN VIPNG (ERSD 2018)
SUSTAINABLE DEVELOPMENT

Nghién ctu kha nang xir ly Pb?* trong nudc cua bot
nano bari hydroxyapatit

V6 Thi Hanh'2*, L& Thi Duyén'2, Vi Thi Minh Hang!, Ha Manh Hing?, Pham Thi Nam® va Dinh Thi
Mai Thanh*°

IKhoa Khoa hoc co ban, Triong Pai hoc M6 - Pja chat
2Trung tam phan tich thi nghi¢m cong nghé cao, Trirong Pai hoc Mo - Dja chat
3Vién Ky thudt nhiét déi, Vien Han 1am Khoa hoc va Cong nghé Viét Nam
4Truong Pai hoc Khoa hoc va Cong nghé, Vién Han 1am Khoa hoc va Cong nghé Viét Nam
SHoc Vién Khoa hoc va Cong nghé, Vién Han 1am Khoa hoc va Céng nghé Viét Nam

TOM TAT

Bot nano bari hydroxyapatit (n-BaHAp) téng hop bang phuong phap két tua hoa hoc sir dung dé loai bo
ion Pb?* trong nudc. Mot sb yeu t6 nhu pH, thoi gian tiép xtc, khdi luogng n- BaHAp va nong d6 ban dau
ctia Pb?* anh huong dén hiéu suat va dung luong xir Iy Pb?* da dugc khao sat. Két qua thu dugc trong diéu
kién & pHo 4,8; nhiét d6 phong; thoi gian xu ly 30 phut va khéi luong bot nano BaHAp 0,1g, hiéu suét xu
1y va dung lugng hap phu Pb?* lan luot dat 94,10% va 18,82 mg/g

Tir khoa: Nano bari hydroxyapatit; Hip phu; X li chi.

1. Pit véan dé

Hién nay, céc ion kim loai nang tir chat thai cong nghiép da va dang gay ra 6 nhidm nghiém trong cho
mdi tredong nwdc. Ham luwong cao cua ion kim loai nang nhw Pb?* (> 0,05 mg/mL), Cu?* (> 1,3mg/mL),
Cd?* (> 0,003mg/mL) ... ¢6 trong nudc udng da anh huong truc tiép dén siee khoe con ngudi [1], khi tham
nhap vao co thé ngudi, chiing thuong khéng tham gia hoac it tham gia vao qua trinh sinh héa ma tich liy
trong co thé tir d6 co thé gy nén céc bénh nhu rdi loan than kinh, thiéu méau, ung thu ... D3 c6 nhiéu phuong
phép dugc &p dung dé tach cac ion kim loai nang ra khoi méi truong nhu: phuong phap co hoc, phuong
phép hoa 1y (phuong phap hap phuy, trao ddi ion ...), phuong phap sinh hoc, phuong phéap hoa hoc... Trong
d6, phuong phap hap phu 1a phuong phap duoc st dung phé bién bai ¢6 nhiéu wu diém hon so véi cac
phuong phéap khac nhu thiét bi don gian, kinh té, than thién véi moi truong va mang lai hiéu qua xu 1y cao.

Chi 1a nguyén t6 c6 doc tinh cao ddi vai sic khoé con ngudi. Chi gay doc cho hé than kinh trung wong,
hé than kinh ngoai bién, tac dong lén hé enzim c6 nhém hoat dong chira hydro. Ngudi bi nhiém doc chi s&
bi rdi loan bd phan tao huyét cau té gay thiéu mau va pha huy tuy xwong. Vi vay, loai bo chi khoi moi
truong 12 vo cuing can thiét. Vat liéu dung loai bo Pb2* thuang sir dung 1a than hoat tinh, oxit nhdm, zeolit,
hydroxyapatit (HAp), cac chit hap phu sinh hoc va cac phé pham ndng nghiép ... [2-6]. Trong sb d6, HAp
thich hop nhit dé loai bo Pb?* trong nudc ubng vi HAp khong 1am anh huong téi sic khoe con nguoi va
hiéu qua xir ly cao.

HAp (Cao(PO4)s(OH)2) la thanh phan chinh cua xuong, rdng va md ctng cua ngudi va dong vét co va.
HAp dugc nghién ctu tong hop ¢ nhiéu dang khac nhau va ung dung trong nhiéu linh vyc: trong y sinh
duoc sir dung 1am thube bo sung canxi, vat liéu cy ghép xuong ... [7-9], trong xtr Iy modi truong lam vat
liéu hap phu [10-18]. Pé ting kha nang hap phu cho HAp, mot s6 nhé khoa hoc d thay thé ion Ca?* trong
HAp bang mot s6 ion héa tri IT nhu: Ba?*, Sr?*, ... (MHAp) [19, 20].

Theo cac cong bé trén thé gii, BaHAp la chat c6 kha ning hap phy, trao ddi ion véi cac ion khac mot
cach dé& dang [21, 22] va BaHAp duoc nghién ctru dé loai bo nhimg ion doc hai nhu Cu?*, Pb%*, Zn?*, Cd?*,
Co%, ... ra khoi méi truong nude [22]. Trong nude, chua co cong trinh nao cong bd vé tong hop BaHAp
cling nhu cac ung dung ctia BaHAp trong viéc loai bo ion kim loai nang.

*Tac gia lién h¢
Email: vothihanh2512@gmail.com
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Noi tiép cac nghién ctu cua nhom tac gia vé tong hop bot n-BaHAp bang phuong phap két tia héa hoc
[23] va str dung bt n-BaHAp tong hop dugc deé loai bo ion Cd?* trong méi trudng nude dat hiéu suat 91,77
% [24], trong bai bao nay, ching tdi gisi thiéu két qua nghién ctru kha ning xir Iy Pb?* cta bot n-
BaHAp.

2. Co s ly thuyét va phwong phap nghién ciru

2.1. Tong hep bgt n- BaHAp ‘ ,
Bot nano BaHAp duoc tong hop bang phuong phap két tia hda hoc [23], di tir dung dich Ba(OH); va
H3PO4 trong nudc theo phuong trinh sau:

10Ba®* + 6P04> + 20H™ > Baio(PO4)s(OH), (1)

Dung dich HsPO4 0,3 M dugc thém dan vao dung dich Ba(OH), 0,02 M véi téc do 4 ml/phit sao cho ti
mol Ba/P = 10/3. Trong suét qué trinh phan ing, pH dung dich trong khoang 10 + 14, nhiét 6 80 °C va téc
d6 khuay 800 vong/phat. Khi thém hét HsPO4, hdn hop tiép tuc duge khudy trong 2 gio, duoc gia hda trong
1 gi& ¢ nhiét 6 phong, rdi duoc loc va rira bang li tm véi toe d6 5000 vong/phut cho dén khi vé pH trung
tinh. Sau d6, mau duoc siy & 80 °C trong 24 gid va nghién trong cdi mi nio thu duoc bot n-BaHAp
mau trang min.

2.2. Hdp phu Pb2+ bang n-BaHAp

Qua trinh hip phu duoc thuc hién bang cach cho bot n-BaHAp vao binh chira 50 mL dung dich Pb?*
trong cac diéu kién thay ddi: thoi gian hip phu tir 3 dén 60 phat; pH 2,5 = 5,5; khéi lugng chét hap phu n-
BaHAp trong khoang 0,02 + 0,2 g; nong d6 ban dau cua Pb2* tir 10 dén 60 mg/L. H3n hop duoc khudy
bang may khudy tir Spin Master Model N0.4803-02-USA vai tdc do khudy 800 vong/phut. Sau khi hap
phu, loc tach riéng chit rin va dung dich. Phan dung dich dwoc st dung dé dinh lwong ion Pb2* con lai bang
phuong phap hap thu nguyén tr (AAS). Phan chit rin duoc rira sach bang nudc cat, siy khd & 80 °C va
dugc dung dé xac dinh thanh phan bang phuong phép tan xa niang luong tia X (EDX) trén méay JSM 6490-
JED 1300 Jeol (Japan).

Dung luong va hiéu suat hap phu Pb% dugc xac dinh theo hai phuong trinh [24]:

0_C=Cy (2)
m

H=%2"C 100 (3)

0
Trong d6, Q va H 1an luot 1 dung lugng (mg/g) va hiéu suat hap phu (%), C, 1 ndng do ban dau cua
Pb2* (mg/l), C la ndng d6 Pb?* con lai sau khi xi ly (mg/l), V 1a thé tich dung dich (1), m 1a khéi lugng chat
hap phu bot n-BaHAp (g).
Sy hap phu Pb2* 1én bé mit BaHAp duoc xac dinh duya trén duong hip phu dang nhiét Langmuir (phuong
trinh 4) va Freundlich (phuong trinh 5) [25]:

Co_le, 1 @)
Q Q, Q Ky
nNQ=InK.+= In(C)

(5)

Trong do: Ce la nong do Pb?* ¢ trang théi can bang; Q 1a dung luong hap phu; Qm 1a dung luorng hap phu
Ion nhat tinh theo dwong dang nhiét Langmuir Qe = f(Ce); K. 1a hang s6 can bang hip phu; Kr va n la cac
hang s6 thuc nghiém Freundlich.

DPong hoc cua qué trinh hip phu Pb?* dugc xac dinh theo hai mé hinh dong hoc: md hinh gia bac 1
(phuong trinh 6) va md hinh gia bac 2 (phupng trinh 7) [26]:

In (Qe _Qt) =In Qe _klt (6)
t 1 1 (7)
—=—1+
Q Q  kQ

Trong d6: Qe va Q 1a dung lugng hap phu & trang théi can bang va ¢ thoi diém t (mg/g), ki va k. lan luot
14 hang so toc d6 cua phan ing gia bac 1 (phat?) va gia bac 2 (g/mg.phat).
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3. Két qua va thao luan
3.3.1. Khdo sét cac yéu té anh hwéng dén khd ning hdp phu Pb2+ ciia nano BaHAp

* Anh hwéng caa thoi gian hap phu

Dé khang dinh ion Pb?* dugc hap phu bsi bot n-BaHAp, thanh phan bot n-BaHAp trudc va sau khi hap
phu duge xac dinh bang cach chup phé tan Xa nang luong tia X. Ket qua cho thay sau khi hap phu ngoai
céc pic dic trung cho n-BaHAp [23], c6 xuat hién pic cua chi véi % vé khdi lugng chiém 1,97 % (hinh 1,
bang 1).
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Hinh 1. Phé EDX cua bét n-BaHAp trudéc va sau khi xir ly Ph2*

Bang 1. Thanh phan cac nguyén té ¢ trong bgt n-BaHAp truweéc va sau khi xiz Iy Pb2+

% Khoi lugng
Nguyén to

Trudc hap phu | 5,24 | 38,79 | 40,02 | 9,99 | 1,65 | 0,22 | 4,08 -
Sau hap phu | 5,40 | 34,92 | 41,63 | 10,36 | 1,73 | 0,18 | 3,79 | 1,99

P Ba (0] C Ca Si Na Pb

Anh huéng cua thoi gian tiép xic dén hiéu suat va dung lugng hap phu Pb? cuia 0,1 g bot n-BaHAp theo
thoi gian dwoc thé hién trén hinh 2. Két qua cho thiy khi thoi gian tiép xuc ting, dung lwong va hiéu suit
hp phu tang. Trong khoang thoi gian khao sat tir 1 phut dén 60 phut, dung lwong hip phu ting dan & 30
phit dau, sau d6 tang cham va gan nhu 6n dinh. Hiéu suit hip phu tang dan theo thoi gian, tuy nhién &
nhirng thoi gian > 30 phat hiéu suét dat gia tri on dinh khoang 94,1 %. Do vay, thoi gian 30 phut duoc lua
chon dé xu ly Pb?*,
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Hinh 2. Sur bién déi dung hrong va hiéu suat hap phu theo thai gian
Mp-gaHAp = 0,19,V =50mL, Co =40 mg/L, T=25°C

* Anh hwéng cia pH

Vigc loai bo ion Pb?* phu thudc nhiéu vao pH cua dung dich vi pH lam thay doi tinh chat bé mat cua
chat hap phu. Bé tranh hién tuong tao két tia Pb(OH), trong moi trueong axit yéu (5,7 < pH < 7) va moi
truong kiém, anh huong cua pH da duoc khao sat trong diéu kién pH << 5,7. Két qua bién thién dung luong
va hiéu suat hap phu ctaa hat HAp theo pH duogc gigi thiéu trén hinh 3. Tur day nhan thay, trong khoang pH
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khao sat, hiéu suat va dung lugng hap phu tang khi pH tang. Két qua nay dwoc giai thich I1a do trong mdi
truong axit, n-BaHAp bi proton hoa va khi ¢6 bé mat cua hat s& tich dién dwong dan dén lam giam s lugng
tam hép phu ciia n-BaHAp va xay ra su hip phu canh tranh giita ion H* va ion Pb?*, do d6 lam giam kha
nang hap phu. Mat khac, ¢ ving pH thap, mot phan bot n-BaHAp bj hoa tan nén lam giam dung lugng va
hiéu suat hap phu. Vi vay, c6 thé chon pH trong khodng pH = 4,5 + 5,5. Tuy nhién, dé thuan loi cho qua
trinh xtr ly, pH ty nhién (4,8) duoc chon ddi véi hip phu Pb?* cho nhitng nghién ciu tiép theo.
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Hinh 3. Si bién déi dung lirong va hiéu sudt hdp phu theo pH cua dung dich ban dau
Mp-garap = 0,19, V=50 mL, Co =40 mg/L, T=25°C

* Anh hwong caa khéi lwong n-BaHAp

Két qua khao sat anh huong cua khéi lwong bot n-BaHAp dén dung lwong va hiéu sut xir ly Pb?* 40
mg/L dugc thé hién trén hinh 4. Khi khéi lwong tang tir 0,02 d&én 0,1 g, dung lugng hip phu giam tir 81,3
xudng 18,82 mg/g va hiéu suat hap phu ting tir 81,3 dén 94,1 %. Khi khdi lwong chat hip phu ting tir 0,1
dén 0,2 g, dung luong giam dan xudng 9,44 mg/g va hiéu suat hap phu thay doi khong déang ké, dat 94,4
%. Vi vay, dé dat duoc dung luong va hiéu suit hip phu dong thoi cao (18,82 mg/g; 94,1 %), khdi luong
n-BaHAp 0,1 g duoc lya chon dé nghién ciru Xir |y Pb2+
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Hinh 4. Anh hurong cua khoi heong n-BaHAp dén dung heong va hiéu sudt hdp phu Pb?*
V=50mL, Co=40mg/L, T=25°C

* Anh hwéng ciia nong dd Pb* ban dau

Nong do ion Pb?* ban dau co anh huong lon dén dung luong va hiéu suit hap phu. Két qua khao sat qua
trinh hap phu duoc tién hanh véi ndng d6 Ph2* ban dau thay ddi tir 10 dén 60 mg/L cho thay trong khoang
nong do nghién ciru, khi ndng do Pb?* tang, dung lwong hap phu ting, hiéu suat hap phu giam (hinh 5). Dé
dat dwoc dung lwong va hiéu suat hap phu cao (18,82 mg/g; 94,1 %), nong do Pb?* téi wu dugc chon 1a 40
mg/L.
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Hinh 5. Anh hirong cia nong do ban dau cia Pb2* dén dung lrong va hiéu sudt hdp phu
Mpy-garap = 0,19, V=50mL, T=25°C

3.2. Nghién cieu dwong ding nhigt hdap phu

Tién hanh hap phu Pb?* trong diéu kién téi wru da nghién ctru: 0,1 g n-BaHAp véi thoi gian hap phu 30
phlt & pH = 4,8 va nong d6 Pb?* ban dau thay doi tir 10 dén 60 mg/L, tai nhiét d6 phong (25 °C). Sau do,
xac dinh ndng Pb?* con lai ¢ trang thai can bang (Ce), tir d6 c6 thé tinh dugc céc gié tri InCe, INQ va ti s6
Ce/Q, két qua duoc tom tit trong Bang 2.

Bang 2. Cac gia tri LnCe, LnQ, Ce/Q bién doi theo nong dé Pb?* ¢ trang thai can bang

AT
thNaiogagndgézg c (tr;agr}?_) InC. Q (mg/g) InQ C/Q
0,10 2,303 4,95 1,599 0,020
0,80 0,223 9,60 2262 0,083
132 0,278 14,34 2663 0,092
236 0,859 18,82 2,935 0,125
4,05 1,399 22,98 3,134 0,176
9,12 2210 25,44 3,236 0,358

Duya vao két qua bang 2 xay dung dudng dang nhiét hap phu theo mé hinh ding nhiét hap phu
Langmuir (theo phuong trinh 4) va Freundlich (phwong trinh 5), két qua duoc thé hién trén hinh 6a va 6b.
Dua vao d6 thi cia dwong hap phu ding nhiét, xac dinh cac hang sé thuc nghiém: dung lwgng hip phu lon
nhat tinh theo duong dang nhiét Langmuir (Qm); hing s can bang hap phu (KL) va cac hang sb thuc nghiém
Frendlic (K, n) dugc dua ra trén bang 3. Két qua thu dwoc cho thiy, sy hip phu Pb?* trén n-BaHAp tuan
theo ca hai mé hinh hap phu ding nhiét Langmuir va Freundlich. Tuy nhién, theo mé hinh Langmuir cho
két qua phu hop hon (R2 = 0,9829) so vi md hinh Freundlich (R? = 0,969). Biéu nay cho thiy qué trinh
hap phu Pb?* 1a don 16p.

0,40 3,4
0ss] @ 324 ®
3,0
0,30
2,84
g 0,25 261
o 0,20 o 241
© 0,15 £ 2.2
0,10 2,0 )
0.05] y = 0,0373.x + 0,0372 1,8 y =0,39.X + 2,494
' R? = 0,9829 1,64 R*=0,969
0,00
T T T T T T T 1.4 T T T
-3 -1 1 2

C (mall)

Hinh 6. Puong dang nhiét hap phu Pb?* tai 25°C theo Langmuir (a) va Freundlich (b)

Bang 3. Cac hang so thic nghiém Qm, K, Ke, n trong phiong trinh Langmuir va Freundlich
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Langmuir Freundlich
Qm KL RZ n Kr RZ
26,810 1,003 0,983 2,564 12,110 0,969

3.3. Pgng hgc ciia qué trinh hép phy
Dua vao két qua nghién ciru anh huong cua thoi gian hap phu téi dung lugng hap phu Ph? trong diéu
kién: nong do Pb?* ban dau 40 mg/L; 0,1 g n-BaHAp ¢ pH = 4,8 va tai nhi¢t d6 phong (25 °C) the hi¢n trén
bang 3. Tur d6 xay dung duoc do thi cia phuong trinh dong hoc hap phu gia bac mot (theo phuong trinh 6)
va bac hai (theo phuong trinh 7), két qua thé hién ¢ hinh 7.
Bang 4. Gié tri t/Q bién ddi theo thoi gian hap phu t

t (phat) 3 10 20 30 40 60
Q: (Mg/g) 12,40 13,70 16,75 18,82 19,00 19,10
In(Qe-Qy) 1,92 1,71 0,90 0,97 1,61 2,30

t/Q
, 0,24 0,73 1,19 1,59 2,11 3,14
(phut.g/mg)
35
2 () (b)
3,04
14 5 251
3 0- %’ 201
g £ 15
£ ] o
= 1,01
2] y=-0083x+21945 y =0,0494.x + 0,159
R?=0,928 0,51 R?= 0,997
34— : : : , , , 0,0+ x x x x x x
0 10 20 30 40 50 60 0 10 20 30 40 50 60
t (phat) t (phat)

Hinh 7. M6 ta sé liéu thuc nghiém bang phieong trinh dong hoc hap phu gid bdc 1 (a) va gid bdc 2 (b)

Dua vao cac do thi thu duoc trén hinh 7 tinh dwoc cac hang sé toc do hap phu (k) va dung lwong hap phu
& trang thai can bang (Qe). Két qua tinh toan duoc giGi thiéu trong bang 5. Gié tri Qe tinh theo phuong trinh
dong hoc hap phu gia bac 1 (8,976 mg/g) khac xa gia tri Qe xac dinh tir thuc nghiém (19,2 mg/g). Trong
khi d6 Qe tinh theo phwong trinh dong hoc hap phu gia bac 2 (20,240 mg/g) khong khac nhiéu so véi Q,
ddng thoi hé sb hdi quy R? = 0,997 ~ 1. Két qua nay chang to trong didu kién nghién cau (khdi lwong bot
n-BaHAp 0,1 g, ndng do ban du cia Pb?* 40 mg/L) qua trinh hip phu Pb?* bang bot n-BaHAp khéng tuan
theo phwong trinh dong hoc hap phu gia bac 1 ma tuan theo phuong trinh dong hoc hap phu gia bac 2. Hing
s6 tbe @6 hap phu xac dinh duoc bang 0,015 g/mg.phit.

Bdng 5. Céc gia tri k va Qe tinh theo phuong trinh dong hoc gia bac mot va gia bac hai

Phuong trinh dong hoc gia Phuong trinh dong hoc gia Q.
bac mot bac hai thuc nghiém
Qe kl Rz Qe k2 Rz (mg/g)
8,976 0,083 0,982 20,240 0,015 0,997 19,2

4. Két luan

Bot n-BaHAp tong hop bang phuong phap két tua hda hoc da duoc sir dung dé nghién ciru qué trinh hap
phu Pb?* trong dung dich nuéc. Két qua thu dwoc cho thay qué trinh hap phy chiu sy anh huéng cua cac
yéu t6: pH, thoi gian tiép xtc, khdi lwong chit hip phu va ndng d6 ban dau cia Pb?*. Trong diéu kién pHo
4,8 va nhiét do thuong, voi 0,1 g bot hap phu n-BaHAp va ndng do ban du caa Pb?* 40 mg/L, su hip phu
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Pb?* dién ra nhanh, c6 thé dat can bang chi sau khodng 30 pht tiép xtc; qua trinh hip phu tuén theo md
hinh ding nhiét hap phu Langmuir véi dung luong hap phu don 16p cuc dai bang 26,81 mg/g va tuan theo
phuong trinh dong hoc hap phu gid bac 2. Két qua nay ma ra trién vong cho viéc tng dung n-BaHAp loai
bo ion kim loai ning trong ngudn nudc 6 nhidm.
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ABSTRACT
Study on removing Pb?* ions by nano barium hydroxyapatite powder

Vo Thi Hanh*?", Le Thi Duyen*?, Vu Thi Minh Hong?, Pham Thi Nam® and Dinh Thi Mai Thanh*®
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Barium hydroxyapatite nanopowder (BaHAp) synthesized by chemical precipitation method was used
to remove Pb?* ions from aqueous solution. The effects of factors including mass of n-BaHAp, contact time
and Pb?* initial concentration on the adsorption Pb?* efficiency and capacity were investigated. The result
showed that the removal efficiency and adsorption capacity of Pb?* reached 94.10 % and 18.82 mg/g at the
optimal condition: pHo 4.8; 0.1g n-BaHAp, Pb?* intinal concentration of 40 mg/L and contact time 30
minutes at room temperature (25 °C).

Keywords: Barium hydroxyapatite, Adsorption, Pb?* ions.
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E RS&' HOI NGHI TOAN QUOC KHOA HOC TRAI AT
SARTM SORNCES A0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Mot s6 ¥ tuang tai ché rac thai dién tir thong thuong
Tran Thi Thanh Ha'*, Tran Dinh Huy®, Bang Thu Hiéu!

Trwong Pai hoc Tay Bdc, Son La, Viét Nam

TOM TAT

Réc thai dién tir duoc vi nhur “qua bom nd cham” ddi vai sy séng cua trai dat. Mdi nam o Viét Nam thai ra
moi trudng hang trim nghin tan rac thai dién tir cac loai. Nhiing chat cuc doc nhu chi, thiy ngan, cadimi,. ..
tir rac thai dién tir c6 thé ngam sau vao long dat va mach nuéc ngam, gay anh huong nghiém trong téi sic
khoe con nguoi va dé lai nhitng hau hoa khon Iuong cho méi truong. Bai viét nham trinh bay nhiing y
tuong ciia nhém nghién ciru trong linh vuc tai ché rac thai dién tir thong thuong. Day 1a nhiing ¥ tuong co
gid tri thyc tién cao, vira mang lai gia tri kinh té, vira mé ra nhidu hudng méi cho giai quyét vin dé viéc
lam va dac biét Ia c6 gia tri quan trong trong bao vé méi trudng.

Tur khoa: rac thai dién tir, tai ché.

1. Pit vén dé

Réc thai dién tir, bao gdm bét ky san phiam nao c6 dung pin va day dan dién, thuong chira cac vat liu
doc hai cho con ngudi va méi trudng. Khi hét thoi han sir dung, bi 13i, chiing sé& bi thai bo va tré thanh rac
dién tir. V&i su phat trién cua nganh cong nghé chéng mat nhu hién nay thi rac dién tir dang c6 toc do ting
nhanh géap 3 lan so véi cac loai rc thai khac. Diéu nay anh huong nghiém trong dén sirc khoe con nguoi
nhu cac bénh ung thu, dwdng hd hap, tim mach va than kinh.

Lién Hiép Qudc du bao: khoi lugng céc san pham dién tir thai ra mdi ndm trén toan cau sg tang 1én 65,4
triéu tan ma phan I6n sy gia ting lai xuat phét tir cac quoc gia dang phat trién.

Theo céc nha khoa hoc, hda chat doc hai 1a nguyén ligu can thiét cho thiét bi dién tir nhung chinh no lai
anh hudng nghiém trong t6i sirc khoe cua ngudi lao dong, cong dong va moéi trudng. DAc biét, ngudi lao
dong lam viéc trong nganh nay thuong phai tiep XUc Véi cac nguy co tir axit trong qua trinh &n mon, lam
sagh thiét bi: chat khi dé chay no, hoi khi doc, tia cuc tim, phéng xa... T6 chac Lao déng thé gioi - ILQ
thong ké: moi ndm c6 160 triéu nguoi mac bénh nghe nghiép, c6 khodng 438.000 ngudi bi chet do hoa chat
nguy hiém gay ra.

Tai Viét Nam, theo nhan dinh cuia Trung tm Phat trién va Hoi nhap - CDI, trung binh mdi nim, mot
nguoi Viét thdi ra moi truong it nhat 1 kg rac thai dién tir. Do do, vé6i dan so trén 90 triéu dan thi tong luong
rac thai diér) tir [&n téi gan 100.000 tan/nam. Van deé rac thai dién tir |a mot van dé mai cia nude ta \(a trong
y thirc da s6 ngudi dén chua nhén thie dugc tac hai cua rac thai dién tir, chua c¢6 nhitng quan tam can thiét
dén réc thai dién tur.

Cac thiét bi dién tir bo di mot mat 14 rac thai gay hai moi truong, mat khac lai 1a ngudn tai nguyén ma
néu tai ché hiéu qua, ching ta sé thu lai rat nhiéu vat liéu quy.

Trong khi “nui” rac dién tir & Viét Nam sau mdi nam lai dugc chat thém gan tram nghin tan, cac hoat
dong dugcwgoi la téj ché hién nay thuc ra chi la so ché, tham chi con chua tao ra duwgc nguyén liéu tinh cé
thé dung dé san xuat.

Do do, y twong thu gom, phan loai va tai ché rac thai dién t 1a hoan toan mai. Khi y twong dugc thuc
hién s& gép phan giam thiéu tac hai cua rac thai dién tir ra méi truong dong thoi giam that thoat tai nguyén...
2. Co 6 ly thuyét va phwong phap nghién ciu
2.1. Co sé ly thuyét

* Tran Thi Thanh Ha
Email: tranthithanhhal3887.ht@gmail.com
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Céc chinh séch vé thiic ddy tai ché réc thai cua Viét Nam dé ban hanh nhu:

Luat bao vé méi truong 2005 duge Qudc hoi nudc Cong hod xa hoi cha nghia Viét Nam khoé XI, ky
hop thr 8 thong qua ngay 29 thang 11 nam 2005S. Luét khuyen khich hoat d¢ong giam thiéu, thu gom, tai
ché va tai sir dung chét thai (Dleu 6), dong thoi bat bugc to chiic, ca nhan ¢ hoat dong lam phat sinh chit
thai cd trach nhiém giam thiéu, tai ché, tai sir dung dé han ché dén muc thap nhat lwong chat thai phai tiéu
huy, thai bo (Diéu 66). Luat ciing quy dinh chét thai phai dwoc phan loai tai ngudn theo cac nhdém phi hop
v6i muc dich tai ché, xtr ly, tiéu huy va chon 1ap va to chirc, c4 nhan dau tu xay dung co sé tai ché chat thai
dugc huong wu dai vé thué, hd trg von, dat dai dé xay dung co so tai ché chat thai (Piéu 68).

Nghi dinh 59/2007/ND-CP ngay 09 thang 04 nim 2007 vé quan ly chat thai ran. Theo Nghi dinh nay,
cong nghé xtr Iy CTR bao gom 9 loai hinh trong d6 ¢6 4 loai cong nghé tai ché, thu hdi ning lugng: ddt rac
tao ngudn ning lugng; ché bién phan hitu co; ché bién khi biogas; tai ché rac thai thanh céc vat li¢u va ché
pham xay dung (Diéu 29). Khuyén khich lya chon cong nghé dong bo, tién tién cho hoat dong tai ché, tai
sir dung chét thai dé tao ra nguyén li¢u va niang lugng, dong thoi giam thiéu khdi lugng CTR phai chon lap,
tiét kiém quy dét sir dung chdn 1ap va bao dam vé sinh méi truong.

Nghi dinh 04/2009/ND-CP ngay 14 thang 01 nim 2009 vé wu dii, hd tro hoat dong bao vé maéi truong.
Nghi dinh nay quy dinh vé wu di, hd trg vé dat dai, von; mién, giam thué, phi d6i voi hoat dong bao vé
mdi trudng; tro gia, hd tro tiéu thu san pham tir hoat dong bao vé moi trudong va cac wu dai, hd tro khac doi
vé6i hoat dong va san pham tir hoat dong bao vé méi truong. Theo d6 dau tu vao nghién ctru va phat trién
(R&D) ky thuat xr ly, tai ché chat thai, cdng nghé than thién véi méi truong chiém 25% doanh thu tro Ién;
nhap khau may mac, thiét bi, phuwong tién, dung cu, vat liéu sir dung truc tiép trong viéc thu gom, luu gitt,
van chuyén, tai ché, xtr ly chét thai 1a nhitng hoat dong duoc dac biét uu dai, hd tro. Cac hoat dong san xuit
nang luong tir viéc tidu hay chét thai va céc san pham tir hoat dong tai ché chét thai thudc danh muc dugc
wu dai, hd tro.

Chién lugc qudc gia vé quan ly tong hop chit thai rin dén nam 2025, tam nhin dén ndm 2050 dugc Thu
tuéng Chinh pha phé duyét ngay 17/12/2009 véi quan diém quan ly tong hop chat thai ran 1a trach nhiém
chung cua toan x& hoi. Quan ly chat thai ran phai dugc thuc hién theo phuong thirc tong hop, nham phong
ngira, giam thiéu phét sinh chat thai tai nguon la nhiém vu wu tién hang dau, tang cuong tai sir dung, ti ché
dé giam khéi luong chét thai phai chon Iap Thuc hién theo nguyén tic “nguoi gay 6 nhiém phai tra tién”,
theo d6 céc té chirc, ca nhan phat sinh chat thai, gay 6 nhiém, suy thoai méi truong cé tréch nhiém dong
g6p kinh phi, khic phuc, boi thuong thiét hai. Chién lwge dat ra muc tiéu dén nim 2025, 100% cac do thi
c6 cong trinh téi ché chat thai ran thuc hién phan loai tai ho gia dinh; 100% tong lwong chét thai ran sinh
hoat d6 thi, 100% tong luong chat thai ran cong nghiép khdng nguy hai va nguy hai, 90% tong luong chét
thai rin xay dung d thi va 90% luong chat thai rdn phat sinh tai cac diém dan cu nong thén duoc thu gom
va Xt Iy dam bao méi truong. Luong tli nilon sir dung tai cic siéu thi va trung tdm thuong mai s€ giam
85% 50 véi nam 2010.

Thong tu sb 12/2011/TT-BTNMT ngay 14 thang 4 nam 2011 quy dinh vé quan ly chét thai nguy hai.
Thong tu néu 1 cac didu kién hanh nghé quan Iy chat thai nguy hai, gdm: Cac diéu kién vé co so phép ly;
Vé co so vat chat, ky thuat; vé nhan luc; cac diéu kién lién quan dén cong tac quan 1y va cac diéu kién khac.
Trinh ty, thi tuc cap s6 dang ky chii ngudn thai chat thai nguy hai, cip, thu hoi gidy phép quan ly chét thai
nguy hai ciing dugc néu trong Chuong I11 ctia Thong tu. Théng tu ¢6 hiéu luc thi hanh ké tir ngay 01 thang
6 nam 2011. Thong tu nay thay thé Thong tu sb 12/2006/TT-BTNMT ngay 26 thang 12 nim 2006 cta Bo
Tai nguyén va Mbi truong hudng dan diéu kién hanh nghé va thu tuc 1ap hd so, ding ky, cap phép hanh
nghé&, ma sé quan ly chat thai nguy hai va Quyét dinh s 23/2006/QD-BTNMT ngay 26 thang 12 nim 2006
cua Bo truong Bo Tai nguyén va Méi trudng ban hanh Danh muyc chét thai nguy hai.

Bén canh d6, van dé tai ché rac thai ciing duoc cac hoc gia quan tAm va dua ra cac cong bd. Trong d6
dang cha y hon ca la mot s6 nghién ciru nhu:

Herbert F.Lund (2000) véi nghién ctru Recycling handbook. Cudn sach 1a tur lidu can thiét cho khoi dau
nghién ciru vé tai ché.

Nam 2005 céc tic gia Dinh Xuan Hing & Tran Quang Ninh cong b Tang lugn: Xay dung mét xa hi
tai ché duogc Trung tdm thong tin khoa hoc va cong nghé quéc gia phat hanh.

Hay cudn Kinh té chat thai, Du &n Kinh té chat thai (2005) cua Nxb Chinh tri quéc gia da khai quat
nhitng van dé kinh té c6 lién quan tai nguon loi tai nguyén chat thai.

2.2. Phwong phdp nghién ciru
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_Trong nghién cuu nay, nhém tac gia st dung tong hop cdc phuong phap sau: Phuong phdp phén tich hé
thong; Phuong phap so sanh; Phuong phap phan tich thong ké; Phuong phap du béo,...

3. Két qua va thao luan
3.1. Mgt sé y twéng tai ché réac thai dign tir

* Hop dung do

Hinh 1. Hop dung dé duwoc tai ché tir nhitng vé case may tinh

Néu Ia ngudi yéu do ding dién tir, khoa hoc vién tuéng, so hitu nhiéu sach hay nhimg do gia dung trong
gia dinh va dang tim kiém gidi phap de cat giir tat ca chung ma khong chiem nhicu khong gian trong ngdi
nha thi hop dung d6 dugc tai ché tir nhitng vo case may tinh 1a mot y tuéng hiwu ich.

Hop dung d6 duoc tai ché tir nhitng vo case may tinh d khong con st dung hoac khong thé sir dung
duoc nira, di duoc théo linh kién bén trong va qua qué trinh lam sach. Hop dung d6 ¢6 3 tang c¢6 khung
nhya bén, két hop véi nhdm khong gi cho hiéu qua sir dung 1au dai.

Céch tai ché:

Sau khi thu gom & cac quan dién tir, quan stra chita may tinh va ngudoi dan, cic hop case may tinh sé
duoc phan loai (c6 thé tai ché hodc khdng thé tai ché). Khi thu mua case s& c6 nhiéu linh kién con st lai
bén trong nhur 6 cang hong, ngudn hay main, ta s& loai bo nhiing linh kién o ra, giir lai hop case trong
khéng.

Hop case ¢6 2 phan 1a hop va nap. Phan nap dugc cit doi dé lam gia dd, st dung mdi han dé gia do
dugc chic chin hon. Sau khi da lam gia dd hop sé duoc pha 1 16p son dé tang tinh tham my.

Codng dung:

Hop dung d6 c6 thé cét gitr gon gang tir 10 dén 15 cubn sach, gido trinh. Ngoai ra, san pham con cé thé
dung 1am ké dé béo, cap tai, may tinh cam tay, but, thudc, tay,...

Gia thanh:
Vi muc dich chinh 1a bao vé moi truong, giai quyét van dé ton dong rac thai,khi trién khai ¥ twong
huéng téi hoc sinh, sinh vién, ngudi nghéo kho khan nén gia thanh san pham tir 30.000 dén 50.000 VND.

* May mai mini

Hinh 2. Méy mai mini dwoc tai ché tir 6 citng hong
May mai mini 1a san pham dugc tai ché tir 6 cng hong, két hop vai gidy mai. San pham c6 cong suat
tuong ddi 16n véi toe do khong tai 1.100 vong pht, mang lai cho ban sy nhanh chéng va hiéu qua trong thi
cdng, vb cung an toan va tién nghi vai vanh bao vé.
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Céch téi ché:

Khong giéng nhu vo case, 6 cing may tinh thu mua kha la dé dang. O cung hong thi s& khong thé ghi
de duoc dir lieu nhung mo to va dia bén trong van con hoat dong. Sau khi di c6 6 cang, ching ta ding tua
vit dé thédo nip sau cua 6 cung s& dé 16 ra phan dia gh1 va mo to. Tiép theo, chiing ta s€ thao phan dia ra
khoi mé to va cat phan gidy mai sao cho vira dung vai ban kinh cua dia, dung keo de gan chat gidy mai va
dia. Gan dia da c6 giay mai trén bé mat vao lai mé to. Tiép d6, chling ta s& cap ngudn dién 220v cho 6 cting
mini.

Cong dung:

Vi cdng suét twong dbi 16n 1.100 vong/pht thi may mai mini pht hgp mai sic 1 s6 d6 dang trong nha
nhu: tua vit, dao, kéo... May chi nang 1 kg nén rat tién dung khi can di chuyén.

Céch sur dung:

Dé may méi ¢ noi kho rao,sau khi cap ngudn dién cho may mai doi khoang 15s dé may dat t6i van toc
quay dia t6i da rdi mai nhitng vat dung can dung.

Gia thanh:

Vi ngudn nguyén liéu nhiéu, van toc twong dbi 1on, sé lwong vat dung c6 thé mai khong dugc nhiéu
nén gia thanh cé gia tir 30.000 dén 50.000 VND.

* Quat tan nhiét

Hinh 3. Quat tan nhiét

San pham danh cho nhitng ban sir dung dién thoai trong thoi gian dai ma khéng muén chiée dién thoai
cua minh bi néng, hong, hay né. San pham st dung quat dong co manh mé duoc tai ché tir case hong dé lam
mat gitp dién thoai tan nhiét nhanh chong.

Céch téi ché:

Quat Fan Case dugc thao tir hop case khong thé sir dung duoc nira. DUng bia hoac hop vira vai ban kinh
cua quat, gan Quat vao hop dung keo hogc oc dé 00 dinh quat. Khi lay tir bo may tinh hong thi quat khong
duogc cip ngudn. Dung bo ngudn 110v dé cap ngudn cho quat.

Co6ng dung:

Véi thoi budi cong nghé 4.0 ngudi str dung dién thoai ¢ thé ngdi bén dién thoai hang nhiéu gio, trong
qua trinh sur dung dién thoai @ mot khoang thoi gian dai s& dén hién tuong nong may. Nong may gay ra nhiéu
anh huang xau dén chiéc dién thoai cia ban nhu chai pin, anh huéng dén tudi tho ciia may. Véi quat tan nhiét
duoc tai ché tir bo linh kién case ban s& c6 mot san pham tién lgi cho dé yéu, gio ban c6 thé sir dung dién
thoai choi game, xem phim nhiéu gio ddng hd ma khéng lo chay né hay hu hai. San pham phi hop da s6 dién
thoai trén thi truong hién nay.

Céch sir dung:

Cim ngudn dién cua san pham vao 6 cim 220v, rbi dat dién thoai 1én gia d& va st dung dién thoai ma
khong lo dén tinh trang cia may.

Gia thanh:

Vi cuge cach mang 4.0, dign thoai ngdy cang pho bien, hau nhu ai cling ¢6 cho minh tir 1 dén vai chiéc
dién thoai, viéc c6 cho minh mdt may tan nhiét cho dién thoai la khdng thé thiéu nén san pham c6 gia 50.000
VND.

* Bang chir cai 4.0
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Hinh 4. Bang chiz cai 4.0

Cudc cach mang 4.0 dang dién ra nhanh chéng, pha séng & moi lta tudi. Lira tudi tir 4 dén 6 tudi da
dugc tiép xdc nhiéu voi dd cong nghé 4.0, véi mot san pham duoc tai ché tir dd cong nghé sé& kich thich sy
t0 mo, tim hiéu cua tré.

Céch tai ché:

San pham duoc tai ché tir ban phim hong. Khi thu mua ban phim s& phan loai xem mat chit caa phim
con nhin duge khong. Sau d6 s€ in 1 mat A4 cang c6 in nhitng hinh tuong thich véi phim (Vi du:
A=APPALE). Tiép theo s& ldy c4c phim tir ban phim ra, ding keo gan c¢6 dinh Ién mat gidy A4.

Cong dung:

Bang chir cai 4.0 1a sy két hop giira tri thizc va cong nghé, s& kich thich su td mo cua tré, gidp tré nhan
biét mat chir va hoc chit mot cach nhanh hon va tha vi hon.

Gia thanh:

San pham c6 gia 30.000 VND
3.2. Gia tri va ¥ nghia thuc tién cia nhimng y twéng da dé xuat

Ngudn nguyén liéu cho tai ché cac thiét bi trén dé dang thu mua va tan dung duoc. Ngoai ra, c6 thé két
hop vai cac phong trao thu gom rac thai nguy hai, rac thai dién tir téi tirng ho gia dinh.

Céch str dung céc thiét bi nay d& dang. Day la céc thiét bi tai ché, I1a cac san pham hitu ich, rat can thiét
cho cudc sdng thuong ngay.

Céch tai ché don gian, moi ngudi déu c6 thé ap dung va thuc hién ti ché dwoc. Céc san phiam hoan
thién co gia thanh chi dao dong trong khoang 30.000 - 50.000VND, c6 nhiéu co hoi thuan loi trong tiéu thu
san pham.

4. Két luan

Rac thai dién tur ¢ dnh hudng dén stc khoé con ngudi qua cac con duong 6 nhidm dét, nudc, khong
khi, lao dong c6 tiép xc truc tiép vai réc thai. Bén canh do, rac thai dién tir con tiém tang nguy co ro ri
thong tin. Do d6, cac y tuorng duogc dé xuit s& gép phan thiét thuc vao viéc giam thiéu luong rac thai dién
tir va gép phan bao vé méi truong.

Tai ligu tham khao
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ABSTRACT

Some ideas for recycling conventional electronic waste

Tran Thi Thanh Hal”, Tran Binh Huy! Dang Thu Hieu?
1 Tay Bac University

Electronic waste is like a “slow boom” for the life of the earth. Every year in Vietnam, hundreds of
thousands of tons of electronic waste are discharged into the environment. Extreme substances such as lead,
mercury, cadmium, etc from electronic waste can penetrate into the underground and underground water,
severely affecting human health and leaving unforeseen consequences for the environment. This paper
presents the ideas of the research team in the field of electronic waste recycling. These are ideas that are of
high practical value and bring economic value and open up new directions for solving employment
problems and especially of important value in environmental protection.

Keywords: electronic waste, recycling.
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Abstract: The D2EHPA/TBP co-extractants immobilized PolyHIPE membrane can be used for the selective
separation of Mn (1) from Co (Il). By solvent-nonsolvent method, D2EHPA/TBP co-extractants can be effectively
immobilized into PolyHIPE membrane. The pore structure of PolyHIPE membrane and the presence of TBP enhance
the stability of immobilized co-extractants in the membrane. The optimal operating conditions for the separation of
Mn (11) and Co (I1) in this study established are feeding phase pH of 5.5, sulfuric acid concentration in the stripping
phase of about 50g/L and stirring speed at 400 rpm. The D2EHPA/TBP co-extractant ratio of 5:1 shows synergetic
effect on Mn/Co separation factor. Under these conditions, the separation factor (Smnico) is about 22.74. The removal
rate and recovery rate of Mn (l1) is about 98.4 and 97.1%, respectively, while for Co (II) the transport efficiency is
insignificant. With the combined advantages of PolyHIPE structure and the synergetic effect of co-extractants, the
stability and reusability study shows that the membrane can maintain a long term performance with high efficiency.
High purity of Co (1) and Mn (I1) can be recovered from the feeding phase and stripping phase, respectively.

Keywords: Mn (I1), Co (1), D2EHPA, TBP, PolyHIPE membrane, separation factor

1. Introduction

The appearance of growing manganese contents in the potential cobalt ore has led to developments of
Co/Mn separation technology in the ore processing plant to substitute the now less-effective classical cobalt
precipitation method (Kongolo et al. 2000). In addition to cobalt ore mining, electronic products such as
lithium ion batteries (LIBs) have emerged as possible secondary sources of cobalt. The separation processes
like Co-Ni (Jeong et al. 2004, Juang 1993), Co-Zn (Alguacil and Alonso 2005), Co-Li (Swain et al. 2007)
and Co-Mn (Alguacil 2002) have been investigated by supported liquid membrane (SLM) technique for
the recovery of valuable metals from the waste cathodic materials of LIBs. Recently, many cathodic active
materials contained Mn, which is much ch eaper and less toxic
compare to Co or Ni (Nitta et al. 2015). Therefore, the study of separation of manganese and cobalt is a
significant issue for the effective recycling of the waste cathodic materials of LIBs.

The separation of Mn (1) and Co (I1) ion by SLM depends on the type of extractant. Several extractants
such as Di-2-ethylhexyl phosphoric acid (D2EHPA) (Swain et al. 2004a, Swain et al. 2004b, Alguacil and
Alonso 2005, Alguacil 2002), PC-88A (Akita and Takeuchi 1992), LI1X84 (Lee et al. 2004), and Cyanex
921 (Alguacil et al. 2005) have been used for the extraction of Mn (11). Among them, D2EHPA has been
identified as one of cheapest reagents for selective extraction of manganese over other metals (Zhang et al.
2010). Studies on the separation of metal ions have shown that instead of using a single extractant, mixtures
of co-extractants can give rise to synergistic effects and better selectivity of metal extraction and separation
in solvent extraction processes (Pospiech 2014a, Pospiech 2014b). TBP (tributyl phosphate) is a widely
used extractants modifier (Baaden et al. 2001), which can improve the extraction efficiency and enhance
phase separation in solvent extraction (Fatmehsari et al. 2009). However, to our knowledge, no study
focuses on the application of the dual extractant (D2EHPA and TBP) immobilized membrane for the
recovery and separation of Mn (I1) and Co (11) using SLM technique. Therefore, the separation of Mn (I1)
and Co (1) by D2EHPA/TBP co-extractants in SLM deserves investigation.

One of the major concerns of SLM is the stability of incorporated extractant (YYang et al. 2007). The
structural characteristics of membrane support can affect the stability of SLM. Porous membrane with high

*Tac gia lién h¢
Email: f10871@ntut.edu.tw
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porosity and large pore size can allow higher transport flux (Othman et al. 2016, Dinkar et al. 2013). On
other hand, the stability of the organic extractant can be improved for membrane with small pore due to the
capillary effect (Dinkar et al. 2013). Highly porous PolyHIPE materials (porosity >74%) have a pore
structure with spherical cavities, known as voids, and small interconnecting pores between each void and
its neighbors, referred to as ‘windows’ (Silverstein 2014). With this advantageous pore structure, PolyHIPE
present a potential membrane support for the carrier facilitated transport membrane (Chen et al. 2017). A
modified impregnation process, namely two-step solvent-nonsolvent method, can achieve efficient
impregnation of extractant into a porous membrane (Chen et al. 2013).

In this study, the separation of Mn (I1) and Co (1) by D2EHPA/TBP co-extractants immobilized into
PolyHIPE membrane by the solvent-nonsolvent method was investigated. The effects of operation
condition, such as stirring speed, pH of feed solution, acid concentration in stripping solution, and
synergetic effect of co-extractant ratio on the separation Mn (1) and Co (I1) were determined.

2. Experimental
2.1 Materials

Styrene (St), divinylbenzene (DVB), 2-ethylhexyl acrylate (EHA), sorbitanmonooleate (Span 80) and
azobisisobutyronitrile (AIBN) used for the preparation of PolyHIPE membrane were obtained from Aldrich
(Milwaukee, W1). Di-2-ethylhexul phosphoric acid (D2EHPA) and tributyl phosphate (TBP) were supplied
by Aldrich (Milwaukee, W1, USA). Cobalt (II) sulfate heptahydrate (CoSO4-7H.0), manganese sulfate
(MnSQ4-H20), sulfuric acid and ethanol were also supplied by Aldrich (Milwaukee, WI, USA). The
manganese and cobalt standards for Atom Adsorption analysis were obtained from J.T. Baker. All
chemicals were of reagent grade and were used without further purification.

2.2. Preparation of D2EHPA/TBP immobilized-PolyHIPE membrane

The PolyHIPE membrane was prepared as reported (Chen et al. 2017). In a typical experiment, the
continuous phase was an organic solution consisted of 3.0 g styrene (St), 6.0 g 2-ethylhexyl acrylate (EHA),
1.0 g divinylbenzene (DVB), 0.2 g azobisisobutyronitrile (AIBN) and 2.4 g Span 80. The dispersed phase
(40.0 ml of DI-water) was added dropwise (within 30 min) to the organic solution stirring at 300 rpm. After
the addition of water, the mixture was stirred at 400 rpm for another 30 min to obtain a viscous emulsion
solution for membrane preparation. To prepare a thin membrane, the emulsion solution was placed in a
mold with two flat polytetrafluoroethylene (PTFE) plates and circumscribed by spacers to adjust the
thickness of the membrane. The thickness of membrane was controlled at 12045 um. The mold was then
tightly clamped and put in an oven pre-set at 60°C to start polymerization. After 48 h of polymerization,
the PolyHIPE membrane was carefully retrieved. The PolyHIPE membrane was washed for three times in
ethanol for 6 h to remove organic impurities and monomeric materials, followed by immersion in DI water
for 1 h to remove inorganic residual. Finally, the PolyHIPE membrane was oven-dried at 50°C for 24 h.

Immobilization of extractants into PolyHIPE membrane was carried out by solvent-nonsolvent method
according to previous study (Chen et al. 2017). The solvent-nonsolvent process involves two sequential
steps. In the solvent treatment step, the PolyHIPE membrane was immersed in 50 mL of D2EHPA/TBP co-
extractants mixture solution in ethanol for 12 h under continuous stirring at 25 °C for the ethanol to swell
the polymer matrix and the incorporation of extractants into the PolyHIPE membrane. In the nonsolvent
treatment step, a specified amount of distilled and deionized water (polar nonsolvent), which is miscible
with solvent and immiscible with D2EHPA/TBP, was added to have final total water content equal to 65
vol. %. Due to fast elution of solvent by nonsolvent, phase segregation of organic extractants occurred
inside the pore of the membrane, resulting in immobilization of extractants. After 1h, the D2EHPA/TBP-
immobilized PolyHIPE membrane was removed and air-dried at 45°C for 12 h.

2.3. Separation of Mn (I1) and Co (I1)

The separation of Mn (1) and Co (I1) experiments was conducted in a double-cell device with solution
volume of 120.0 mL for each compartment. The contact area of the membrane was 16 cm?. The feeding
phase was an aqueous solution with varied initial pH adjusted with H,SO.. The stripping phase is a H.SO4
solution. Separation experiments were performed at room temperature (25.0 £ 0.1°C). During the separation
operation, the concentration of Co (I1) and Mn (1) ions in both phases was periodically measured with an
Atomic Absorption spectrometer (Analyst 100, Perkin-Elmer) with manganese and cobalt cathode lamp
(Perkin Elmer) at a wavelength of 240.7 and 279.5 nm, respectively. All data are averages of three replicable
determinations. In this study, the prepared SLM was conditioned for 12 h in the cell between two phases of
pure water. After this induction period of time, the ions were introduced to begin the transport study.
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The removal and recovery rate of metal ions was defined as Eq. (1) and (2):

M]i, ~M];
Removal(% )= —F————x100 (1
val(%) M, 1)
Recovery(%) = [l\l\/l/l—]s %100 )

fo
where [M]s, is the initial concentration of metal ions in the feeding phase, [M]s and [M]s is concentration of
metal ions in the feeding and stripping phase, respectively.
The separation factor (Bwunico) was calculation as following (Mulder 1991):

YW
ﬂMn/Co = XMn yCO ’(3)
XCo

where ymn and yco are the concentration of components Mn (I1) and Co (1) in the stripping phase; Xmn
and Xco are the concentrations of the components in the feeding phase.

3. Results and discussion

3.1 Effect of stirring speed

The influence of stirring rate on the removal rate of ions was studied in order to obtain a suitable stirring
operation condition. The stirring speed was varied between 100 and 500 rpm. The effect of stirring speed
on Mn(lIl) and Co (I1) removal rate after 10 h of operation is shown in Fig. 1. It was observed that removal
rate of Mn (1) increased from 82.1 % to 98.4 % and increased from 7.6 % to 8.6% for Co (I1), as the stirring
speed increases from 100 to 400 rpm.. The removal rates remain constant as the stirring speed increases to
500 rpm. Therefore, the stirring speed of 400 rpm was considered to be sufficient for the experimental set
up and was fixed in the followed experiments.
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Fig. 1. Effect of stirring speed on the removal rate (%) of Co (1) and Mn (I1). Feeding phase: [Co
(IN]=[Mn (11)]=0.01 M at pH 5.5; stripping phase: [H2S0.]=50 g/L.

3.2 Effect of the pH of feeding phase

pH effect was investigated for both feeding and stripping phases. Fig. 2 shows the effect of initial pH
of feeding phase on removal rate of Mn (1) and Co (I1). As the pH increased from 3.5 to 5.5, the removal
rate of Mn (1) increased from 87.8% to 98.4 %, while the removal rate of Co (Il) increased slightly from
7.9% to 8.7%. The removal rate of both Mn (I1) and Co (11) levels off at higher pH. This may be due to the
higher dissociation of phosphoric acid functional group (P-OH) at higher pH. However, it was point out the
higher dissociation of phosphoric acid may result in dissolution and lose of D2EHPA in aqueous phase
(Huang and Juang 1986). Nevertheless, in this study, the continuous increase of Mn (Il) removal rate
indicates that the dissolution of D2EHPA may be limited due to the effective immobilization of extractant
by solvent-nonsolvent method and the pore structure of PolyHIPE membrane. The higher removal rate of
Mn(11) than Co (1) in feed solution may be due to that the oxygen contained functional group of D2EHPA
has higher affinity towards Mn (1) ion than Co (1) (Bruce 2014).
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Fig.2. Effect of the pH of feeding solution on the removal rate (%) of Mn (I1) and Co (l1). Feeding phase:
[Mn(1N]=[Co(11)]=0.01 M; stripping phase: [H2S04]=50 g/L; stirring speed=400rpm.

3.3 Effect of sulfuric acid concentration of stripping phase

In this study, the stripping reagent was sulfuric acid, which is effective for Mn (I1) stripping from
D2EHPA extractant (Biswas et al. 2005). The effect of sulfuric acid concentration in the stripping phase on
the separation of Mn (11) and Co (I1) by PolyHIPE memebrane was also evaluated. The stripping phase was
adjusted with different concentration of sulfuric acid ranging from 10 to 75 g/L. Fig. 3 shows that the
recovery rate of Mn (11) increases with increasing H.SO4 concentration in the stripping solution and levels
off at 50 g/L. The recovery rate at 50 g/L of sulfuric acid is 97.1%, indicating that at this concentration
sufficient protons can replace the Mn (I1) metal ions from Mn(11)-D2EHPA/TBP complex. Furthermore, it
was pointed out that in sulfuric acid solution, Mn (11) ion has a tendency to form complexes with sulfate
and bisulfate ion (Batchu et al. 2014), which may enhance the stripping of Mn (I1) from the membrane. On
the other hand, the recovery rate of Co (II) remains almost constant at 4.4% for all range of acid
concentration.
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Fig. 3. Effect of the sulfuric acid concentration of stripping phase on the recovery rate (%) of Mn (1)

and Co (Il). Experimental condition: feeding phase: [Mn(ll)]=[Co(I1)]=0.01 M at pH 5.5; stirring
speed:400rpm

3.4 Effect of D2EHPA/TBP co-extractant ratio

The effect of the ratio of D2EHPA/TBP co-extractant in PolyHIPE membrane on the separation of Mn
(1) and Co (II) was carried with different D2EHPA/TBP ratio of 1:0, 5:1 and 5:3 (Table 1). For single
D2EHPA extractant, the removal rate of Mn (I1) (91.5%) is much higher than that of Co (Il) (7.3%),
indicating that immobilized D2EHPA has higher affinity toward Mn (I1) ion. For single TBP, the removal
rates of both Mn (11) and Co (I1) ions are negligible.
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For D2EHPA/TBP ratio of 5:1, the removal rate of Mn (1) increases to 98.4%, while for Co (lI) the
removal rate is about 8.6%. Furthermore, it was suggested that the addition of TBP can increased the
lipophilic nature of extracted complex (Fatmehsari et al. 2009). However, increasing added amount of TBP
to make D2EHPA/TBP co-extractant ratio of 5:3 results in decrease of separation efficiency. Apparently,
this is due to that increasing the TBP content, which does not adsorb Mn(Il) and Co(ll), decreases the
amount of D2EHPA available for metal adsorption inside the PolyHIPE membrane. This results suggest
that appropriate D2EHPA/TBP ratio is important for the separation efficiency of Mn (1) and Co(ll). Table
1 also shows the separation factor Svnico). The performance of the D2EHPA/TBP-immobilized PolyHIPE
membrane for separation of Mn (I1) and Co (I1) is comparable with other system (Alguacil 2002).

Table.1 Separation of Mn (11) and Co (1) using extractant immobilized-PolyHIPE membrane

D2EHPA/TBP Removal rate (%)  ccoVeryrate  Separation

(%) factor
vol. ratio Mn(D) Co(ll) Mn(@l) Co(l)  (Bmnco)
1:00 91.5 7.3 83.4 3.8 21.95
5:.01 98.4 8.6 97.1 4.1 22.74
5:03 81.2 6.3 71.3 3.9 18.28
0:01 <0.5 <0.5 <0.5 <0.5 --

Note. Feeding phase: [Co(I1)]=[Mn(11)]=0.01 M at pH 5.5; stripping phase: [H2S04]=50 g/L; stirring speed=400rpm.

Based on these experiment results, in the followed study, the operation parameters are set up as: stirring
speed at 400rpm, feeding phase at pH 5.5 and sulfuric acid concentration in the stripping phase of 50 g/L,
with PolyHIPE membrane immobilized with D2EHPA/TBP ratio of 5:1.

4, Conclusion

The PolyHIPE membrane with characteristic pore structure of open voids (10-15 pum) interconnected
with many smaller windows throats (less than 1.5 um) can be used for supported liquid membrane. By
solvent-nonsolvent method, the amount of D2EHPA/TBP co-extractants immobilized into PolyHIPE
membrane is 2.81+0.08 g/g of PolyHIPE. Optimal operating conditions for the separation of Mn (1l) and
Co(I) were established as feeding phase pH of 5.5, sulfuric acid concentration in the stripping phase of
aout 50¢/L and stirring speed at 400 rpm. The effect of the ratio of D2EHPA/TBP co-extractant in
PolyHIPE membrane on Mn (11) and Co(ll) separation indicated that as D2EHPA/TBP ratio of 5:1, TBP
has synergetic effect on Mn/Co separation factor. Under these conditions, the separation factor (Smnico) is
about 22.74. The removal rate and recovery rate of Mn (1) is about 98.4 and 97.1%, respectively, while for
Co (1) the transport efficiency is insignificant. After the removal of Mn (I) (>97.1%), the high purity of
Co (1) can be recovered from the feeding phase, while the high purity of Mn (I1) can be recovered in the
stripping phases. The experimental results demonstrate the potential of practical application of this new
type of D2EHPA/TBP co-extractants immobilized PolyHIPE membrane for Mn(I1) and Co(ll) separation.
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E RS&' HOI NGHI TOAN QUOC KHOA HOC TRAI AT
SARTM SORNCES A0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Higu qua xur Iy COD, NH4" va TSS c6 trong nudéc thai sinh hoat bang
hé thong SSF-CW sir dung thuc vat Phragmites australis

Nguyén Hoang Nam**
Trirong Pai hoc M¢ - Dia chat

TOM TAT

Hién nay ¢ Viét nam cac loai nude thai sinh hoat thuong duoc xa thai tryc tiép ra moi truong ma khong
qua xir Iy. Nuéc thai sinh hoat thuong chira ham lwong COD, céc hop chét cuaa nito, photpho, chat rin lo
g va ham luong vi khuan cao. C6 rét nhiéu cac phuong phap dé xir Iy nudc thai sinh hoat nhur phuong
phép sinh hoc, hoa hoc, vat 1y loc mang dic biét 1a cong nghé wetland. .. Xt 1y nuéce thai bang cong nghé
wetland 1a cdng nghé sinh hoc than thién véi méi trudng véi chi phi van hanh thip. Bai bao nay dua ra két
qua nghién ctru hiéu qua xa ly COD, TSS va amoni trong hé théng SSF-CW duoc trong loai thuc vat
Phragmites australis, hé théng duoc van hanh lién tuc véi cac thoi gian luu khac nhau 3, 2,5 va 2 ngay.
Két qua nghién ctru cho thay céc thong s khao sat dau ra sau khi di qua hé théng déu giam so véi ban dau.
Ham lugng COD, NH,*, TSS du vao cua hé théng cé gi4 tri twong wng trong khoang 100-400; 30-60 va
230-420 mg/L. Sau khi di qua hé théng Xt 1y di gidm tuong tng con 0-24; 0,97-6,11 va 1,2-40 mg/L. Két
qua chi ra rang, cd thé sir dung hé thong nay dé xur 1y nuéc thai sinh hoat mot cach higu qua va co thé trién
khai c6ng nghé nay ¢ Viét Nam mot cach rong réi.

Tu khoa: SSF, CW, nuéc thai sinh hoat, COD, NH4*, TSS

1. Pit van dé

Nudc thai sinh hoat ¢ ngudn gdc phat sinh tir cac hoat dong ciia con ngudi thai ra sau qué trinh st dung.
Nudc thai sinh hoat thuong chira ham lwong céc chét hitu co nhu: BODs, COD, TSS, NH4*, Norg VA Vi
khuan cao. O Viét Nam, né thuong duoc thai tryuc tiép ra méi truong gy anh huong nghiém trong dén moi
truong.

Trong thyc té, c6 nhiéu phuong phap dé xir Iy nudc thai sinh hoat nhur: phuong phap vat Iy, hoa hoc, sinh
hoc va phuong phap két hop. Mot phuong phap xu 1y phi hop phu thude vao rat nhiéu cac yéu tb nhu luu
lwong, tai luong 6 nhidm, didu kién khi hau, didu kién kinh té, hién trang thuc técua cac vat liéu xir 1y va ddi
tuong xu ly... Trong do, cac phuong phap xur Iy sinh hoc ngay nay dang dugc chd trong dac biét 1a xir ly
bang hé thong thuc vat thay sinh (tén tiéng anh constructed wetlands (CWs)). Pay 1a phuong phéap twong
dbi don gian, than thién vai moi truong chi phi van hanh thap va dat hiéu qua xir Iy tuong ddi cao (Younger
et al. 2002; Pietsch und Schoétz 2004; Wiessner et al. 2006a; Nguyen (2018).

Trong hé thong CWs, bo ré cua cay dong vai tro rat quan trong, giir vai trd van chuyén nudce 1én 14 cay,
cung cap 8i cho hé thdng, cung cap céc chat hitu co cho qué trinh khir va tao bé mat hip phu ciing nhu ting
truong cua vi khuan (Armstrong et al. 1994; Kalin und Smith 1997; Sorrell 1999; Stottmeister et al. 2003;
Wiessner et al. 2006; Nguyen 2015).

Céc loai cdy khac nhau thudng duoc sir dung trong hé thdng CWs nhu Phramites australis, Typha sp.,
Carex sp., Schoenoplectus lacustris, Juncus effusus, Iris pseudacorus vv.. (Stottmeister et al. 2003; Nguyen
2018).

Bo d& trong hé théng CWs dong vai tro rit quan trong, né tao ra cac vung hiéu khi va ki khi, tai day
dién ra cac qua trinh oxi hoa khir khac nhau, vi du qua trinh nitro hoé va qua trinh denitrification, ciing nhur
qué trinh oxi hda sulphur va qué trinh khtr vi sinh (Sherwood et al. 1995; Cooper et al. 1996; Mierek-
Adamska et al. 2009; Nguyen 2018).

Céc co ché quan trong loai bo cac hop chit hitu co cling nhur cac hop chét cta nito va chat ran lo ling
trong hé thdng CWs la thuy phan, ling dong, oxi héa, trao doi ion, tiép nhan cua cay hap phuy, loc (Cooper
et al. 1996; Matagi et al. 1998; Kalin 2004; Kosolapov et al. 2004; Mayes et al. 2009; Nguyen 2018).

C6 rét nhiéu loai CWs khéc nhau, vé nguyén tic chiing c6 thé chia thanh cc hé thdng c6 nén va khéng

* T&c gia lién h¢
Email: nguyenhoangnam@humg.edu.vn
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c6 nén. Heé théng chay trén bé mat caa nén (subsurface flow system) SSF va hé théng chay dudi bé mit cua
nén (surface flow system) SF, hé thdng chay ngang va hé thong chay tir trén xudng. ..

Muc dich cuia bai bao nay 1a nghién ctru danh gia hiéu qua cua hé thong SSF-CW duoc tién hanh trong
phong thi nghiém, loai thuc vat Phramites australis san ¢6 & Viét Nam duoc lya chon dé trong trong hé
thong xir ly, tir 46 danh gia hiéu qua cia qué trinh loai bo COD, NH4* va TSS trong bo ré phuc tap trong
hé thong CWs.

2. Thuc nghiém

2.1. Hoéa chat

Hoa chit dwoc sir dung trong nghién ctu bao gdm: dung dich chuan NH4*, HgCl,, KI, NaOH,
KNaCsH106.4H,0, HSO4, NHiCl, KNOs;, NaNO;, CH3COOH, NaOH, Phenol, axit sunfanilic,
o—naphtylamin, EDTA, céc loai hoa chit co d6 tinh khiét Pa do hing Merck ciia Birc san xuat. Thudc thir
COD cua hdng Hach My. Nudc cét 1 1an va nuée siéu sach.

Nuéc thai duoc lay tai khu vigc Nguyén Xa , Bac Tur Liém , Ha Noi, véi ham lugng COD = 100-400
mg/L, NH,* = 30-60 mg/L, TSS = 230-420 mg/L , TN = 50-75 mg/L.

2.2. Ldp dat hé thong SSF-CWs va diéu kién tién hanh thi nghiém

Heé thong SSF-CWs duoc lam bang vat liéu polymer véi kich thudce 100 cm x 15 cm x 35 cm. Hé théng
duoc cho vao 66 kg soi kich ¢& (2-8 mm) dén do cao 35 cm. Muc nudc trong bé 12 3 cm thap hon bé mat
cua soi trong hé thdng. Thé tich nudc rong chira trong ca hé thong 1a 21,5 lit. Trong hé théng, cay say
(Phramites australis) duoc trdng véi mat do la 1500-2000 cay/m?.

Nudc thai duge bom vao hé théng mot cach lién tuc théng qua 1 chiéc bom dinh luong véi luu luong
10,71; 8,57 va 7,14 1/d twong ttng vai thoi gian luu thuy lyc 14 3; 2.5 va 2 ngay.

e .,]r-!‘

Pau vio

Paura
2

@ 4

S6i (2 = 2-8mm)

(1- binh chira nudc du vao; 2- bom; 3,5-khoang
khong gian phan bé; 4-soi; 6-cay; 7-binh chira
nuée dau ra)
Hinh 1. So' do hé thang SSF-CW. Hinh 2. Hé thang SSF-CW duwroc trong Ph.
australis sir dung cho xu [y nuoc thdi sinh hogat

2.3. Ldy mdu va phan tich mau

Cac mau dugc ldy 3 lan trong tuan tai cac vi tri dau vao, dau ra va 3 diém theo chiéu dai cua hé thong
tai cac vi tri 25, 50 va 75cm tai do sau 20. Mau duoc dung va bao quan trong chai dung miu bang PE.
Trudéc khi cho miu vao, chai dung mau duoc loai bo hét khdng khi bang khi Na. Mau chua phan tich ngay
dugc bao quan trong ta lanh & didu kién nhiét do - 20°C.

Trude khi do cac kim loai, mau duoc loc bing mang loc kich ¢& 0,45 pm thuc hién theo DIN 38404-6,
1984.

Ham lwong NH4*-N, TSS, COD duoc phén tich theo cac phwong phap quang phd hap thu phan tu, sir
dung méy quang phé UV-VIS Optizen 2120UV san xuét tai Anh.

DOC va TIC duoc xac dinh trén may TOC analyzer (UV TOC-600, Shimadzu).

Gié tri pH ciia mau dugc do bang dién cuc pH trén may do (WTW: Multi 340i and pH-Electrode SenTix
41, detection accuracy = 0.01 pH-value).
2.4. Phirong phdp tinh todn va thong ké sé liéu

Ti I¢ loai bo cua kim loai va sulfat tir nuéc dan qua CWs duge tinh nhu sau:

R[%] = Vin*Cin-Vour<Cout 100(1)
. . - _VinrCin s .
R 14 ti 1€ loai bo, Cinwong NG VG NONg d6 cta kim loai hodc sulfat & dau vao va Cou tng VGi nong do cua
kim loai hodc sulfat ¢ dau ra. Vin va Vout teong (tng vai thé tich nude dau vao va dau ra.
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3. Két qua va thao luan
3.1. Hi¢u qud logi bé COD

Hiéu qua xir Iy COD c6 trong nudc thai sinh hoat cia hé thong SSF-CW st dung loai thuc vat Ph.
australis vai cac thoi gian Iuu khac nhau dugc thé hién trong hinh 2. Két qua chi ra rang, trong qua trinh
van hanh, ham lugng ciia COD ¢ dau vao thay doi, gia tri COD ghi nhan nam trong khoang 143-360 mg/L.
Trong qua trinh van hanh, ham lugng COD dau ra ¢ ca 3 pha la khong dang ké (xem hinh 3).

Pha A Pha B Pha C

Nbng d5 COD [mg/L]

o 10 20 30 40 50 60 70

——— PD3U VA0 = PEUra  seecess Linear (Pau vao) Thoi gian [ngay]

Hinh 3. Hiéu qua xir Iy COD cuia hé thong SSF-CW véi thoi gian leu khdc nhau 3; 2,5; 2 ngay (tuwong
#ng véi Pha A, Pha B, Pha C), thoi gian vdn hanh tir 28/2 d@én 4/5/2018

O pha A, vao thoi ky mla xuan tc do boc hoi nuéc nam trong khoang 35 dén 50%, ham lugng dau vao
cia COD khoang 200-300mg/L, sau khi di qua hé thong xir Iy véi thoi gian Iuu 3 ngay ham lugng dau ra
ctia nuc thai cao nhat chi con lai la 14,23 mg/L. Két qua cho thdy, vai thoi gian luu 3 ngay, hé théng cé
thé loai bo COD t6t, ham lugng dau ra thap hon so véi tiéu chuan xa thai. Tiép tuc rdt ngan thoi gian luu
xudng 2,5 ngay, thoi gian van hanh tir 28/3/2018 dén 18/4/2018, ham hugng COD dau vao nim trong
khoang 156 dén 360 mg/L. Trong giai doan nay, thoi tiét thay ddi twong déi bit thuong, tc d6 bdc hoi
nudéce trong hé thdng nam trong khoang 19 — 51%. Tuy nhién, ham lwong dau ra caa COD nam trong khoang
0- 23,89 mg/L. Gia tri COD cao nhat twong tng v&i gia tri diu vao cao nhat 12 360 mg/L. Két qua phan tich
chira réng, mic du ham lugng COD & dau vao bién dong manh song ham lugng déu ra khé 6n dinh va dat
gla tri thip hon so véi tiéu chuan xa tha1 Diéu nay cho thay, c6 thé tiép tuc rat ngan thoi gian luu cua hé
thong Thi nghiém duoc tiép tuc rat ngan thoi gian luu xudng 2 ngay. Trong giai doan nay thoi tiét khéa
nang nong, toc do bdc hoi nudc nam trong khoang tir 32 — 55%. Mic du thoi gian luu ngén hon, thoi tiét
nang néng hon so vai 2 pha trude, ham lwong COD ¢ dau ra van ghi nhan gia tri khoang 0 - 21,11 mg/L,
Vi gia tri dau vao nam trong khoang 142- 290 mg/L.

Két qua nghién ciru cho thiy, mac di ham luong du vao thay ddi, thoi tiét thay ddi, thoi gian luu khac
nhau, song mirc d6 6n dinh & dau ra kha cao, vai thoi gian luu 2 ngay, ham lugng COD dau ra van thip
hon so véi chi tiéu xa thai.

Oxy hoi quang hgﬁ
|

Vi sinh vt

R Y
& Phan huy hiéu khi
1 m\, m Lz'ingdong
Hap phu

Denitrat hoa

C +0 —CO +H,0
org. 2 2 Phén huy ky khi
Trim tich Corg. — CH4+H0

*t*‘*‘mm*K W e

Hinh 4. Co ché loai bé c&c hop chat hitu co trong wetland

Céc con dudng chinh dé loai bo carbon hitu co bao gdm: bay hoi, qua trinh oxy héa quang hoa, tao trim
tich, hdp phu va phan huy sinh hoc (xem hinh 4). Cac cht 6 nhiém hitu co hap phu Ién hat chat rin lo ling
chay vao hé théng wetland va dugc lang xudng trong nude tinh, sau d6 chung bi chia nhé bai hoat dong
ctia c4c vi sinh vat trong céc 16p tram tich.

Céc phan tir hitu co bi phan hiy bai cac vi sinh vat thong qua cAc qué trinh 1én men va qué trinh hd hap
hiéu khi/ky khi va qué trinh khoang hoa (Nguyen 2011).
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Mot phan quan trong ciia BOD ¢6 thé la dang hat, do @0, né dé bi loai bé bang con dudng ling dong cac
hat (Caraballo, Nieto et al. 2009).

Nhu vay c6 thé thy rang, sir dung thuc vat Ph. australis trong hé thdng CW dé xir 1y nudc thai ¢ Viét
Nam la khé pht hop, vi loai thuc vat nay c6 sin, hiéu qua xir ly cao, véi thoi gian Iuu ngan. Tuy nhién, can
phai cha y dén viéc thuc vat nay bi nhiém sau bénh.

3.2. Hig¢u qua logi bé NH4*
Viéc nghién ciru dénh gid hiéu qua xir Iy ammoni 6 trong nudc thai sinh hoat cua he théng SSF-CW
dugc tién hanh trong cung diéu kién véi xu ly COD. Két qua chi ra rang, trong qué trinh van hanh, ham

lugng cua ion NHy*-N & dau vao thay dbitrong khoang 34,48-60,11 mg/L. Trong qua trinh van hanh, ham
lugng NH4*-N ¢ dau ra ¢ ca 3 pha 1a khong déng ké, gid tri giam con 0,97-6,11 mg/L.

Pha A Pha B Pha C

__ 70
=
B0 60
=
LI /N\//v\-
t
= 40
-
= 30
=1
g 20
o
£ 10

(1]

0 10 20 30 40 50 60 70

—Se DU VA0  ——leemDiu ra

Thoi gian [ngay]

Hinh 5. Hi¢u qud logi bo ion NH4*-N ¢6 trong nudc thdi sinh hogt ciia hé thong SSF-CW vdi t’hdi gian luu
khac nhau 3, 2,5, 2 ngay (twong ung voi Pha A, Pha B, Pha C), thoi gian vdn hanh ti 28/2 dén 4/5/2018.

O pha A, vao thoi ky mua xuan, ham lwong dau vao cua NH4*-N khoang 44,78 - 50,35 mg/L, sau khi di
qua hé théng xur Iy véi thoi gian luu 3 ngay, ham lugng dau ra cia NH4*-N khoang 0,97 — 4,09 mg/L. O
pha B véi thoi gian 2,5 ngay, ham huong caa NH4*-N dau vao nam trong khoang 40,03 dén 60,11 mg/L.
Sau khi di qua hé thong, ham lwong dau ra ciia NH,*-N nam trong khoang 2,65 - 6,11 mg/L. Két qua cho
thiy, ciing twong ty nhu ddi véi COD, mic du ham luong NH4*-N & dau vao bién dong manh, tuy nhién
ham lugng dau ra khé 6n dinh va ciing dat gié tri thap hon so véi chi tidu xa thai. Két qua ¢ pha C vai thoi
gian luu 1a 2 ngay cho thdy, mac du thoi gian luu ngan hon, thoi tiét ndng nong hon so véi 2 pha trudc, gia
tri ddu vao thay doi dao dong khoang 34 - 58 mg/L, ham luong & dau ra caa NH4*-N giam con khoang 2,65
—5,38 mg/L.

lon ammoni trong hé thong wetland c6 thé dwoc loai bo théng qua qua trinh tiép nhan cua thuc vat. Thuc
vt tich lily amoni va chuyén thanh dang hop chit nito hiru co trong tham thyc vat wetland. Ngoai ra con
c6 cac qué trinh ammoni hoa, nitrat hoa, denitrat héa, ¢ dinh dam va ddng hoa nito (Kadlec and Knight
1995, Nguyén Hoang Nam 2015, 2018).

Qua trinh nitrat héa dién ra voi sy co6 mat cia cac vi khuan Nitrosomonas va Nitrosospira:

NHs* + 1,50,> NO; + 2H* + H,0 Q)

V6i su ¢6 mat cua vi khuan Nitrosomonas europea, Nitrosolobus, Nitrosococcus va Nitrosospira, cac

qua trinh oxy hoa cua NH4* thanh hydroxylamine dugc md ta theo phuong trinh dudi day:
NHs + 2H* + 2e- + O2> NH,0H + H,0 2
NHs + N2O4 + 2H* + 2e- & NH,0OH + 2NO + H,0 3

Vi sy ¢6 mat ciia Oy, san pham NO dugc tao ra c6 thé bi oxy hoa thanh NO.. Trong khi hydroxylamine
tiép tuc bi oxy hoa thanh nitrite, NO bi oxy hda thanh NO, (N,04):

NH20H + H,0 > HNO; + 4H"* + 4e- (4)
2NO + 02> 2NO; (N204) (5)

Qué trinh oxy hoéa nitrit thanh nitrat, dwoc thuc hién boi vi khuin oxy hoa nitrit nhu: Nitrobacter,

Nitrococcus va Nitrospira:

NO; +0.50,> NOy (6)
Phan ¢ng nitrat hoa tong thé dién ra nhu sau:
NHs* +20,> NO3 + 2H* + H,0 @)

So vai mot s6 loai thuc vat thuy sinh khac nhu Juncus effususs. .., hiéu qua loai bo cua loai thuc vat nay
khé cao mac di thoi gian luu ngan (Nguyén Hoang Nam 2015, 2018). Diéu nay c6 thé duoc giai thich, loai
thuc vat nay c6 bo ré khoe manh, xum xué, do 1a noi thich hgp cho céc vi sinh vat hoat dong. Ngoai ra, loai
thuc vat ndy con c6 thé cung cap lugng oxy vao hé théng I6n hon so véi cac loai thuc vat khac, boi vay
hiéu qua xir ly ciia chung ddi véi ammoni va COD tét, ngoai ra, khi hau nhiét déi ¢ Viét Namciing tao diéu
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kién thuan loi cho vi sinh vat c6 lgi cho qua trinh xir ly phat trién.

Két qua nghién ciru cho thay rang, hé thong SSF CW sir dung loai thuc vat Ph. australis dé xir Iy cac
hop chit COD va ammoni dat hiéu qua tét.
3.3. Higu qud logi bé TSS

Viéc nghién ctru danh gia hiéu qua xu Iy TSS ¢6 trong nudc thai sinh hoat cia hé théng SSF-CW duoc
tién hanh trong ciing diéu kién vai xtr ly COD va NH4*. Két qua chi ra rang, trong qué trinh van hanh, ham
luong cua TSS ¢ dau vao thay doitrong khoang 216,34 - 421,21 mg/L. Trong qua trinh van hanh, ham luong
TSS & dau ra cia ca 3 pha giam dang ké, gié tri ghi nhan con 1,25 - 68,22 mg/L.
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Hinh 6. Hi¢u qua logi bo TSS c¢o trong nueoc thai sinh hogt ciia hé thong SSF-CW véi thoi gian lwu khac
nhau 3; 2,5, 2 ngay (twong g véi Pha A, Pha B, Pha C), thoi gian védn hanh ti 28/2 dén 4/5/2018.

O pha A, vdi thoi gian luu 3 ngay, ham luong dau vao cua TSS c6 gia tri trong khoang 238,45 — 421,21
mg/L, sau khi di qua hé théng xu 1y ham lwong dau ra caa TSS da giam dang ké chi con khoang 1,25 —
10,26 mg/L. O pha B véi thoi gian 2,5 ngdy, ham hwong ciia TSS dau vao nam trong khoang 216,34 dén
358,19 mg/L. Sau khi di qua hé théng, ham luong dau ra cua TSS nam trong khoang 15,43 — 56,54 mg/L.
Két qua cho thiy, ciing tuong tw nhu ddi véi COD va NH,*, mic du ham luong TSS & dau vao bién dong
manh, tuy nhién ham lugng dau ra kh& on dinh va ciing dat gia tri thép hon so véi chi tiéu xa thai. Két qua
¢ pha C vei thoi gian luu 2 ngay cho thay, mac di thoi gian luu ngan hon, 6 dan thuy luc 16n hon so véi
2 pha trudc, gié tri dau vao thay ddi nam trong khoang 235,43 — 384,19 mg/L song ham lugng dau ra cua
TSS khoang 38,21 — 68,22 mg/L, cao hon so vdi 2 pha A va B nhung van thip hon so vai tiéu chuan xa
thai.

Co ché loai bo céc chit ran lo lung trong hé thong dong chay ngang SSF-CW c6 thé dwoc gia thich la
thong qua con dudng loc, keo ty, ling dong cé4c hat keo va cac hat huyén pht. Ngoai ra viéc loai bo TSS
trong hé théng CW théng qua con duong ling trong luc, bt gitr va nim bt vat ly, hap phu trén mang sinh
hoc gan trén soi va bo ré trong hé théng (Kadlec and Knight 1995; Nguyén Hoang Nam 2015, 2018).

Hiéu qua loai bo cua TSS ty 18 thuan vai van téc ling cua cac hat va chiéu dai cua wetland. Trong hé
thdng wetland, véi sy c6 mat cua than cdy va 1a cdy ciing nhu sy ¢ mat cia vat liéu nén nhu dé, soi... da
lam giam van tdc dong chay, qua do6 thuc day téc do ling va lam ting cac hiéu ang loc c&c chét ran lo ling
(Kadlec and Knight 1995; Nguyén Hoang Nam 2015, 2018), Két qua chi ra rang, thoi gian luu cang 16n,
hiéu qua loai bo TSS cang cao, n6 thé hién & ham lwong dau ra cia pha A < pha B va < C.

Viéc giam d6 dan thay lyc cia bed 1am tang viéc gitr cac chat ran khdng phan hity trong nudéc, cac chat
ran nay thudng chiém 98,4% trong tong s6 cac chat ran lo ling. Qué trinh loc 1a con dudng chi yéu dé loai
bo TSS trong hé thong SSFCW, qué trinh nay c6 thé loai bo duoc khoang 75%, tiép dén Ia théng qua con
duong phan hiy sinh hoc dat 15% (Kadlec and Knight 1995; Nguyé&n Hoang Nam 2015, 2018).

4. Két luan

D nghién ctru danh gia hiéu qua xir Iy COD, ammoni va TSS ¢é trong nuéc thai sinh hoat khu vuc C6
Nhué Tt Liém Ha Noi bang hé théng SSF CW duoc tréng thuc vat Ph. australis vai 3 thoi gian luu khac
nhau 3; 2,5 va 2 ngay. Két qua thu dugc cho thy, véi thdi gian luu 3 ngdy va 2,5 ngdy, ham luong du vao
ctia COD dao dong tir 156 dén 360 mg/L & dau ra chi con 0- 23,89 mg/L, ham huong cua NH4*-N diu vao
nam trong khoang 40,03 dén 60,11 mg/L. Sau khi di qua h¢ thong, ham luong dau ra cia NH4*-N nam trong
khoang 2,65 - 6,11 mg/L, ham huong cua TSS dau vao nam trong khoang 216,34 dén 421,21 mg/L. Sau
khi di qua hé thong, ham lugng dau ra ciia TSS nam trong khoang 1,25 — 56,54 mg/L. Céc chi tiéu trén co
thé dap ung tiéu chuan xa thai cot A. Khi van hanh véi thoi gian Iuu 2 ngay, ham lugng ciia cac chi tiéu
trén ¢ dau ra cao hon so véi pha A va pha B, tuy nhién, n6 cé thé dap @ng tiéu chuan xa thai cot B cua
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QCVN 2014 BTNMT, qua d6 c6 thé mo ra mot hudng di mai s dung hé théng CW va thuc vat Ph.
australis thay thé cac cong nghé xir ly khac.

Str dung hé théng nay vira than thién véi moi truong, vira tao canh quan dep va c6 chi phi van hanh, bao
tri va xu ly thap, hiéu qua kinh té cao. Cong nghé nay cé thé trién khai (ng dung cho céc loai nuéc thai
khac mét cach hiéu qua.

Loi cam on

Tac gia xin chan thanh cam on Vién cdng nghé sinh hoc - Vién cong nghé Mai truong Vién han lam
Khoa hoc Viét nam; Trung tdm xi 1y méi truong - Vién Khoa hoc Ky thuat Quan sy; B6 Mon Hoa —
Khoa Khoa hoc co ban — Trudng dai hoc M6 - Dia chit, Trudong Pai hoc Khoa hoc ty nhién — Bai hoc
Quéc Gia Ha Noi, Vién Cong nghé méi truong Pai hoc Bach Khoa Ha Noi da tao diéu kién, giup do
trong qué trinh nghién ctru.
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ABSTRACT

Removal effect of COD, NH4" and TSS in domestic effluent
by SSF-CW system using Phragmites australis

Nguyen Hoang Nam®**
! Hanoi University of Mining and Geology

Currently in Vietnam, domestic wastewater is often discharged directly into the environment without
treatment. Domestic wastewater often contain of pollutants such as: COD, nitrogen, phosphorus, suspended
solids and high levels of bacteria. There are many methods for treating domestic wastewater such as
biological, chemical, physical filtration methods especially wetland technology ... Wetland wastewater
treatment is environmentally friendly bio-technology with low operating costs. The aim of this paper for
researching on COD, TSS and NH4* efficiency in SSF-CW system planted with Phragmites australis plant,
continuously operated system with different retention times of 3, 2.5 and 2 day. The results showed that the
COD content of the inflow is in the range of 100-400 mg/L, but the COD content in the outflow is only 0-
24 mg/L. The NH4* content inflow is about 30-60 mg/L, but the outflow is only 2.6-6.1 mg/L. The initial
TSS content is about 230-420 mg/L, after treatment, its content is from 1.2 to 40 mg/L. The results indicated
that this system can be effectively used to treat domestic wastewater and to implement this technology
widely in Vietnam.

Keywords: SSF, CW, COD, NH4*, TSS, domestic, wastewater
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E RS&' HOI NGHI TOAN QUOC KHOA HOC TRAI AT
SARTM SORNCES A0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Tong hop vat ligu xuc tac quang nano TiOz/tro trau bién tinh nito bang
phuong phap thuy nhiét sol-gel dé€ khir ion nitrate trong nu6c

Nguyén Hoang Nam®*, Bang Thi Ngoc Thay! Pham Thi Thu?
L Trirong Pai hoc Mo - Pja chdt

TOM TAT

Bai béo nay dua ra két qua nghién ciru cua viéc tong hop vat liéu xdc tac quang nano TiO2 bién tinh phu
trén tro triu bang phuong phap thuy nhiét sol-gel. Vit liéu nano TiO2 bién tinh nito c¢6 ciu tric dang
anatase, kich c¢& tuong dbi dong déu khoang 20 nm. Tro trau duoc xir ly bang phuong phap phan huy nhiét
trong mdi truong khi tro Nito & diéu kién 800°C, sau d6 duoc nghién min va ray lay kich ¢ hat 0.25 mm.
Dién tich bé mat cua tro trdu thu duoc 1a 109.7 m¥g. Vat iéu nano TiO2 dwoc phu 1én trén bé mat cua tro
trau. Str dung vat liéu nay tién hanh nghién ctru danh gia hiéu qua xi ly ion NOs™ trong diéu kién: thoi gian
Iwu khac nhau 30; 60 va 90 phit, trong cac diéu kién bong tdi, chiéu tia UV va chiéu anh sang tu nhién. Hé
thdng xir 1y dwoc van hanh mot cach lién tuc, ngudn énh sang ty nhién dwoc st dung vao ban ngay, hoic
anh sang deén cao ap Na khi troi toi. Nong do dau vao cua NOs -N trong khoang 17,05 - 21,74 mg/L, trong
diéu kién duogc chiéu sang, hiéu qua loai bo cua ching tét nhat véi thoi gian luu 60 phut, khi d6 ndng do
dau ra cua ion NOs™-N thap nhét, gia tri cia né chi con 0,72 mg/L. Hiéu qua loai bo cua n6 dat 97%. Tuy
nhién, khi tién hanh xir 1y tuong tu nhung trong diéu kién bong ti, hiéu qua xir ly ctua n6 dat rat thap,
dau ra ndng do cua ion Nitrat thay d6i khong dang ké. Qua trinh loai bo cua ion NO3™ trong nudc chu yéu
thong qua qua trinh quang xdc tac. Vat liéu nano TiO2 dudi tc dung cuia anh sang n6 dong vai tro lam
ngudn cung Cap dién t, ion NOs™ dong vai tro lam chat oxy hoé. Viéc ché tao vat liéu xuc tac quang hoé
nano TiO; bién tinh phu trén tro trau bang phwong phap thuy nhiét sol-gel tng dung dé xtr ly cac hop chét
clia nito trong nude, 1a phuong phap don gian hiéu qua. Mot mat, giai quyét duoc van dé giam thiéu 6
nhiém moi trudng tir rac thai ndng nghiép, mit khac lam ting hiéu qua xu ly cua vat liéu nano ciing nhu
tiét kiém duoc vat liéu ddng thoi khdng can giai phéap thu hdi vat liéu sau xir ly. Mé ra mot huéng di moi
trong viéc xir Iy cac hop chét cia nito ciing nhu c6 thé trién khai tng dung rong réi trong cong nghiép.

Tur khoa: nitrate, thuy nhiét, sol-gel, tro triu, TiO2, nano

1. Pit vén dé

Ham lugng nito trong nudc cao, 1am ting ham luong chat dinh dudng, gidp cho sy phét trién manh mé

cua cac loai thuc vat phu du nhu réu, tao, gay nén tinh trang thiéu oxy trong nudc, pha v chudi thic an,
giam chat lugng nudc, phé hoai moi truong trong sach cua thiyy vuc, san sinh nhiéu chat doc trong nuée
nhu NHz*, H,S, CO2, CH. .. tiéu diét nhiéu loai sinh vat cé ich trong nudc. Hién twong dé goi 1a pha dudng
ngudn nudc. San pham chuyén hoéa tir nito thanh nitrit va nitrat 1a yéu t§ gay doc. Nitrit khi hap thu
Va0 mau sé tiéu thy oxi 1am mat kha ning tiép nhan oxi cua hemoglobin, dan dén tinh trang thiéu mau.
Nitrit két hop véi céc axit amin trong thuc phdm lam thanh mot ho chét nitrosamin c6 thé gay ton
thuong di truyén té bao, né la nguyén nhan gay bénh ung thu [1-5]. Vi vay viéc xur ly cac hop chét
chira nito trong dbi twong nudc 1a rat quan trong.
Hién nay c6 rat nhiéu cong nghé xir Iy cac hop chit chira nito trong nu6c thai, nudc ngam ciing nhu nudc
sinh hoat nhu phuong phap vi sinh, phuong phap hap phu, trao doi ion, cong nghé loc mang tham thau
nguoc... Nhin chung cac phuong phap nay doi hoi dau tu 16n, thoi gian luu 16n, hay tao ra cac san pham
phy, can phai co chi phl bo sung... Nham tim kiém cong nghé ré tién, than thién véi moi truong, sir dung
nguon vat lidu sin co, c6 thé van hanh I1au dai chi phi van hanh thap, dem lai hi¢u qua xir Iy cung nhu kinh
té, dang dugc cac nha khoa hoc quan tdm nghién cuu.

St dung quang xuc tac la mot trong nhitng ky thuat hira hen st dung nguon nang lugng sach dé phan
hity khéng nhiing cac chat 6 0 nhiém hitu co bén khé phan hity bang phuong phép sinh hoc, cac vi sinh vat
c6 hai, ma con, xir Iy mot sé cac hop chit vo c6 c6 tinh khir ciing nhu hop chit vé ¢6 6 tinh oxy hoa nhu

*Tac gia lién h¢
Email: nguyenhoangnam@humg.edu.vn
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céc hop chit cua nitrate, nitrite... Pac diém cua loai xtc tic nay 1a, dudi tac dung cua &nh séng, s& sinh ra
cap electron (e-) va 16 tréng (h+), qua dé tao ra cac hop chit ¢ tinh oxy héa manh ciing nhu né 1 ngudn
cung cap dién tir.

Nano TiO; la chét c6 kha nang quang xuc tac c6 gid thanh thap, tro vé mat hoa hoc, bén vé mat quang
hoa va khong gy doc hai dén con ngudi ciing nhu méi truong nén thuong dugc s dung rong réi. Nano
TiOzhoat dong theo co ché xuc tac, nén ban than né khdng bi tiéu hao, nghia 1a chi can dau tu mot 1an ban
dau va c6 thé sir dung lau dai. Nhimng dac tinh nay tao cho nano TiO2 nhiing loi thé vuot tri vé higu qua
kinh té va ky thuat trong viéc lam sach méi truong nudc va khong khi khoi cac tac nhan & nhiém hiru co,
v6 co va sinh hoc. Tuy nhién, do nang lugng viing cim cua nano TiO, khé 16n (3,05-3,25 eV) nén chi anh
sang tir ngoai vai budc séng < 380 nm méi kich thich dugc electron tir viing héa tri 1én viing dan dé c6
hoat tinh quang xuc tac. Trong khi d6, phan buc xa tir ngoai trong quang phd mat troi dén bé mat trai dat
chi chiém ~ 4%, khién cho viéc str dung ngudn birc xa ndy vao muc dich xir 1y méi trudng véi xdc tac
quang TiO; bi han ché. Bé ma rong kha ning sir dung ning lugng birc xa mat troi ca & ving anh séang nhin
thiy vao phan &rng quang xUc tac, can giam nang lugng ving cam cua TiO,. Do dé, cac nha nghién ciru da
tién hanh bién tinh vat liéu TiO, bang nhiéu phuong phap khac nhau nham thu hep ning lugng ving cam
(Eg), @& mo rong anh sang kich thich tir viing UV sang viing kha kién, 1am tang hiéu qua xdc tac quang cua
TiO..

Véi muyc dich trén, trong nhiéu nghién ctu bién tinh bé mat hoac vao cau tric TiO2 gan day bang nhiéu
phuong phap da duoc tién hanh, béng cach dua cac ion kim loai nhu Zn, Fe, Cr, Eu, Y, Ag, Ni, ... va cac
ion khong kim loai nhu N, C, S, F, CI, .... da cho két qua tét, ting cuong tinh chat quang xdc tac trong ving
anh sang kha kién.

Ngoai ra, kich thuéc cua cac hat nano TiO, twong d6i nho, bi phan tan trong moi truong nudc nén kho
thu hoi dé tai sir dung. Do d6, dé giam viéc méat mat trong qué trinh xu ly va dé dang thu hoi sau khi xt I
qua d6 lam giam gia thanh cua san pham can gén nano TiO2 lén chit mang cé dién tich bé mat I6n. Céc
chat mang nay cin c6 nhing dic diém nhu: gin két tét voi xdc tac; khong cé tac dung phan huy xdc tac;
c6 dién tich bé mat 16n; c6 i luc hap phu véi chit & nhidm nhu da ong, than hoat tinh, thuy tinh, silicagel,
vt liéu polime, zeolit, cotton, cellulose...

V6 trau va tro trau | cac chét thai ndng nghiép chiém khoang 1/5 san lwong gao dwoc san xuét hang
nam trén thé gisi (khoang 545 trig¢u tan mdi nam). Trén toan cau, c6 khoang hon hai muoi triéu tan tro triu
thai ra mdi nam. Luong tro tru nay di vao hé sinh théi c6 thé gay nhiéu tac hai cho ngudi va dong vat nhu
hoi ching bui phéi silic, suy hd hip, nang hon co thé gay tir vong. Tro trau dugc sir dung lam vat lidu hap
phu rat tot cho qué trinh xir Iy nhiéu chét v co, hitu co gdy 6 nhiém. Bén canh do, st dung tro trau lam
chat hap phu con giai quyét duoc 1 phan chat thai néng nghiép, 1am giam lugng I6n cac chat thai tir vo trau.
Ngoai ra tro trau con dugc dung 1am chat mang cho vat liéu xtic tac. Xtc tac duge dua 1én chit mang 1a tro
trau nhiam 2 muc dich:

Tro triu c6 d6 bén co hoc tét, tro vé mat hda hoc, khi dugc ding 1am chat mang sé tao thuan lgi cho qua
trinh tch xuc tac khoi dung dich sau phan ang.

Kha niang hap phu tét cua tro trau dwoc tan dung dé hdp phu chat 6 nhidm nhu cac hop chat cua nito trén
bé& mit, tao diu kién cho qua trinh loai bo chit & nhidm duoc d& dang hon.

Nano TiO dugc wng dung rong réi trong viéc xu ly mét sé chat gay 6 nhidm méi truong. Tuy nhién, vi
kich thudc cua cac hat nano TiO; tuong dbi nho, bi phan tan trong méi trudng nude nén kho thu hoi dé tai
sir dung. Do d6, dé giam viéc mat mét trong qua trinh xu ly va dé dang thu hoi vat liéu nano sau khi xu If
thi can pha nano TiO> 1én mét loai chat mang.

Nhu vay, tan dung tro triu dong vai tro 1a chat mang va vat liéu hap phu cac hop chit nito, két hop véi
kha ning quang hoa ctia xUc tc quang hoa nano TiO; bién tinh dé chuyén hoé cac hop chét ciia nito nhu
nitrat, nitrit, amoni thanh N (chit khong doc hai). Mot mat gia quyét dwoc van dé giam thiéu 6 nhiém moi
truong tir rac thai ndng nghiép, mat khac lam ting hiéu qua xu ly ca vat liéu nano ciing nhu tiét kiém dugc
vt liéu dong thoi khong can giai phap thu hdi vat liéu sau xir Iy, nd mé ra mot huéng di méi trong viéc xu
ly cac hop chat cua nito cling nhu c6 thé trién khai ¢tng dung trong céng nghiép.

2. Thyc nghi¢m
2.1. Hoé chat

Hoa chit dugc st dung trong nghién ctru bao gom: TiCls, NHsNOs, PVA, (NH.).CO, céac dung dich
chuan NH,*, NOs, NO2, HgCl,, KI, NaOH, KNaC4H;06.4H,0, H,SOs, NH4Cl, KNOs;, NaNO;,
CH3COOH, NaOH, Phenol, axit sunfanilic, a—naphtylamin, EDTA, xanh methylen cac loai hoé chat c6 do
tinh khiét Pa do hang Merck caa Buc san xuat. Nudc cat 1 lan va nudce siéu sach.

Céc loai nudc ¢6 chira cac hop chét cua nito dugc sir dung trong nghién ciru hiéu qua xu ly vaa vat ligu
duogc pha tir cc hoa chat KNOs; NaNO, véi nong d6 caa NOs™ -N, NO,™ -N khoang 20,00 mg/I.
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Pha dung dich TiCl, 3M bang cach hoa tan dung dich TiCls trong nuéc lanh, sau d6 pha lodng dung dich
thu duoc thanh dung dich 0.5 M bang nuéc lanh.

2.2. Téng hep vt ligu nano TiOz bién tinh nito phii 1én chdt mang tro trau
2.2.1. Téng hop nano TiO; bién tinh nito

Viéc tién hanh tdng hop vat liéu nano TiO2 bién tinh nito st dung cac hoa chit véi ti 18 thanh phan duoc
chi ra trong bang 1 va thuc hién theo qui trinh dugc chi ra dudi day (Nguyen et al 2016):
Bang 1. Thanh phan va ty 1¢ hba chdt ché tgzo nano TiO; bién tinh nito

Héa chat NH4NOs (1M) (NH2)2CO (1M) PVA (1M) TiCls (0,5M)

Thé tich 60 ml 450 ml 180 ml 6oml

Tron cac dung dich theo thir tu va ty 1€ nhu bang 2-1. Gia nhiét ¢ nhiét d6 70°C va khuay lién tuc trong
24 gio véi toe d6 1200 Vong/phut. Sau d6 tiép tuc nang nhiét do 1én 90°C va khuay lién tuc trong 12 gio.
Dung dich sol-gel thu duoc dem say & nhiét do 120°C trong 12 h. Tiép dén dbt san pham ¢ 250°C trong 3
giod, dén khi hét khéi tring va tao thanh bt mau den. Cudi cung, nung san pham & 600°C trong 3 gid Véi
téc do gia nhiét 10°C/phat. Vit liéu thu duge sau khi nung dugc rira sach nhiéu lan bang nuéc siéu sach,
sau d6 dem say khd & 120°C trong 2h.

2.2.2. Chudn bj chdt mang tro trau

V6 trau duoc ldy tir nha may sat gao, rira sach bang nu6c cat dé loai bo cac tap chét, sdy kho ¢ nhit do
105°C trong 2h, r6i nung ¢ nhiét d6 800°C trong 3 gio trong mdi trudng khi Nz, thu dugc vat lidu tro trau.
Tro trau thu duoc dem nghién min ro6i ry trén ray 0.25 mm, loai bo cac hat c6 thich thugc > 0.25 mm.

2.2.3. Phui vt liéu nano TiO2 trén chat mang tro trdu

Sau khi diéu ché duoc dung dich solgel theo qui trinh trén, tiép tuc thém tro trau vao theo ti & khac nhau
dé thu duoc ham luong TiO; trong tro trau 0.1%; 0.2%; 0.3%:; 0.4% va 0.5%: (625ml solgel:998g tro triu
tuong (g vai ti 1& 2/1000), khudy tron déu hdn hop, tiép tuc giir nhiét do ¢ 90°C trong 12 gid. Sau d6 sdy
kho san pham ¢ 120°C trong vong 24 gio. Nung san pham & 250°C trong 3h, tiép tuc nang nhiét do Ién
600°C véi téc do 10° C/phut gitt nhiét trong 3h nira trong moi truong khi tro Na. San pham sau khi nung
duoc rira sach nhiéu lan bang nude cat 1 1an, sau cling bang nuéc siéu sach va sy khd ¢ 120°C trong 2h.

2.3. Khdo sat hiéu qud xi Iy cac hgp chdt nito ciia vt ligu nano TiOz/tro trdu

Chuén bi 1 modul dé nghién ciru hiéu qua xt Iy cua dung dich NOz', modul bao gom 1 binh chtra dau
vao 1 bé phan &ng dung tich 1,5 L ¢6 chtra 50 g vt lidu TiOu/tro trdu dugc két ndi véi bé loc c6 thé tich 1
L c6 chtraa 0,5 L d4 ong lam vat liéu loc va két néi vai binh chira nuée du ra. Dung dich nghién ciru duoc
dua vao bé mot cach lién tuc tir binh chira bing may bom dinh lwong theo cac luu lugng khac 500; 1000
and 1500 ml/h. Hé théng dwoc van hanh lién tuc theo 3 phases véi cac thoi gian luu khac nhau: 30 phut, 60
phiit va 90 phut. Trong cac diéu kién chiéu anh sang tw nhién, tia cyc tim va béng téi. Dung dich khi dugc
bom vao bé phan tng , may khuay hoat dong s& khudy tron déu dung dich va vt liéu dé phan ng dién ra
thuan loi. Dung dich nghién ciru sau khi di qua bé xur 1y duoc di qua bé loc, tai day cac vat liéu nano
TiO2/tro tru duoc giit lai trong bé phan ung, dich loc duoc dua vao bé chira nude dau ra. Mau dugc lay &
déau vao va dau ra cua hé théng hang gio.

* __v____ )

<o\ 6

Hinh 1. So d6 hé thong it 1y: (1: bé chiza muede déu vao; 2: bom dinh hrong; 3: bé phan iing 6 chira
TiOaftro trau; 4: vat liéu loc da ong; 5: bom dinh lwong; 6 bé chira nuede dau ra, 7: may khuay cé canh)
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2.4. Ldy mdu va phan tich mau

Mau nuée duoc liy & dau vao va dau ra theo gio va duoc tién hanh phan tich ngay.

Dién tich bé mat cua tro trau duoc xac dinh bang phan tich BET duong hap phu ding nhiét khi Nz ¢ -
196°C bang may NOVA 1200 Quantachrome - My. CAu tric bé mat caa vat liéu tro trau va TiOa/tro triu
duoc xac dinh bang phuong phap SEM (Kinh hién vi dién tir quét Scanning Electron Microscope) bang
méy Jeol 5410 LV cua Nhat Ban san xuit. Do tinh khiét cua vat liéu TiO, dwoc xac dinh bang phwong phap
nhiéu xa tia X (XRD), str dung may Siemens D5005 do Dirc san xuat. Kich thudc hat nano TiO, duoc Xac
dinh bing TEM sir dung may LIBRA120 do Buc san xuat. Thanh phan cua cac nguyén tb cé trong vat ligu
dugc phan tich bang phuong phap phd tan xa nang lugng tia X (Energy Dispersive analysis of X-rays —
EDX) bang méay JEOI 6490JED 2300-Nhat Ban.

Céc hop chat cua nito nhu: NH4*-N, NO3- N, NO2 N duoc phén tich theo cac phwong phap quang phd
hap thu phan tir, sir dung may quang phd UV-VIS Optizen 2120UV san xuat tai Anh.

3. Két qua va thao luan
3.1. Két qua ché tgo vdt ligu nano TiO2/ tro trau

3.1.1.Ché tgo chat mang tro trau tir vé trau

V6 trau duoc xir Iy nhu muyc 2.3.2. dé thu dugc tro triu. San pham tro triu thu dugc dem phan tich SEM
(hinh 2) va BET (hinh 3) dé xac dinh ciu tric bé mat va dién tich bé mat caa vat liéu.

Két qua phan tich cho thiy, bé mat cua vat liéu thu duoc c6 nhitng duong nut, cau trac 16 phan bé tu
nhién va c¢é nhitng manh nhé c6 kich thude khac nhau, cau thanh tir nhitng hat nho hon véi kich thuée ddng
déu. CAu tric cua vat lidu thu dugc trong nghién ctru nay kha twong ddng véi nhitng nghién ctu cua tac gia
Khu, Le Van [9].

Hinh 2. Hinh anh SEM ciia mau tro trau khi nung o nhiét do 800°C Vi dophong dal Zum (a); 50 um
(b)

Két qua phan tich BET tir hinh 3-2 cho thay, dudng dang nhiét hdp phu N2 ¢6 hinh dang | theo IUPAC
va dic trung cho vt liéu c6 cAu trdc vi mao quan. Dién tich bé mit riéng dugc xac dinh theo phuong phap
BET, dugc tinh trong khoang tuyén tinh cua hap phu (P/Po < 0,2) c6 gia tri 1a 109,7 m?/g. Diéu nay cho
thay, vat lidu tro trdu thu dwoc c6 dién tich bé mat trong d6i 16n va cé cau tric phi hop dé lam vat liéu chat
mang TiO; trong cac nghién ctu tiép theo.
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Hinh 3. buong dang nhiét hdp phu N2 ciia mau tro trdu dwroc nung ¢ nhiér dg 800°C
3.1.2.Ché tqo vit liu TiO;

Vit liéu nano TiO, dugc diéu ché theo phwong phép thity nhiét sol—gel di tir TiCls trong amoni nitrat,

57



ure va PVA theo muc 2.2.1. San pham thu dugc, dem phéan tich TEM dé xac dinh kich thudc hat, va phan
tich XRD dé xac dinh thanh phan cua vat liéu.

Gian d6 nhiéu xa tia X (Hinh 3-3) cua vat liéu thu duoc cho thay, cac pic déu sic nhon, diéu dé ching to
d6 tinh khiét cua vat liéu TiO, diéu ché dugc theo phuong phap nay 1 cao. Céc pic dic trung cho ciu tric
TiO; tai cac vi tri 20 = 25,3°; 37,8°; 48°; 53,90°; 55° 62.,52° déu xuat hién, didu d6 chirng to cu tric TiO;
& dang anatase.

VNU-HN-SIEMENS D5005 - Mau TiO2

Lin (Cps)

At e

Print Mag: 125000x @ 51 mm 100 nm
2:07:26 a 07,2316 HV=80.0kV

“ ' TEM Mode: Imaging Direct Mag: 60000x
2-Theta - Scale EMLab-NIHE

EN: 70,000 S1ep: 0030 - Sip tme: 105 Tem: 260 °C (Roam) - Aode: Cu - Creaton: 0616 144547

nnnnn

H|nh 4 Gidn do XRD cua vdt ligu nano TiO; Hinh 5. Hinh &nh phan tich TEM cua TiO;

Viéc xac dinh kich thudc hat cua vat liéu thu duoc bai kinh hién vi dién tir truyén qua TEM duoc chi ra
trong hinh 5. Két qua thu dugc chi ra rang, vat liéu nano TiO, ché tao bang phuong phap sol—gel ¢6 cu triic
dang anatase, hat nano kha dong déu va dat kich thuéc khoang 20 nm.

Két qua thu dugc c6 thé thdy rang, diéu ché nano TiO; theo phuong phap thuy nhiét sol-gel 1a phuong phap
kha don gian, cho kich thudc hat nano kha nho, kich thudc hat dong déu, c6 thé trién khai wng dung san
Xuat vat liéu nano TiO; theo phuong phép nay trong cong nghiép.

3.1.3.Ché tgo vat liéu nano TiOa/tro trau

V6i muc dich lam tang hiéu qua quang héa cia TiO2, kha nang xir Iy ciing nhu kha niang thu hoi, tai sir
dung vat liéu, tiét kiém vat liéu nano. Ché tao vat liéu nano TiO; phu trén tro triu duoc tién hanh theo cac
budc tai myuc 2.3. San pham thu dugc dugc chup SEM, XRD va EDX dé xac dinh c4u tric va thanh phan
cua vat liéu.

Két qua chup SEM cua vt liéu TiO/tro trdu thu dwoc cho thiy, trén bé mat vat liéu, tai nhitng duong
nirt va trén cac 15 tréng cua tro trau, c6 nhiing hat nano TiO, dugc bam 1én bé mat va phan bd kha dong
déu trén khap bé mit cua tro trau.

P

...........

o H|nh 6. Hinh anh SEM cua TiOJ/tro trau Voi d‘ophong dal 500 nm(a) va 50pm(b) i

bé khang dinh trén be‘mat cua vat liéu tro triu c6 chua TiO, vat liéu tiép tuc dugc dem phén tich pho
XRD (hinh 7), ngoai ra can xac dinh ham lwgng caa cac nguyén t6 cd trong vat liéu bang phuong phap
EDX.

Gian d6 XRD cua vat liéu nano TiO»/tro trdu thu duoc c6 xuat hién cac pic dic trung tai cac vi tri 20 =
25,3° ciia TiOy, va tai cac vi tri 20 = 22° cua SiO;, diéu d6 c6 thé khang dinh, trén bé mit tro trdu cé chira
cac hat nano TiO, va SiO,. Két hop véi két qua phan tich EDX cua vat liéu nano TiOa/tro trdu thu dugc
cho thay (xem hinh 3-7 va bang 3-1), vat liéu thu dugc chtra cha yéu Ia Si, chiém 83,13%, O chiém 6.33%,
C chiém 5,64% vé khdi lugng. Tuy nhién, trong vat liéu thu dugc, Ti chiém mot lugng nho (0,19%) vé khdi
lwong. Ngoai ra, vat lidu thu dugc con chira mot lwong nho caa cac nguyén té khéc nhu K, Cl va Ca, cac
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nguyén té nay déu c trong tro trau.

ops

VNU-HN-SIEMENS D5005 - Mau Ti02/C
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Lin (Cps)

i}
Ca
oKk T
0

T
1] § 10 14
Energy (keV)

Hinh 7. Gian d6 XRD cua vt liéu nano TiOa/tro Hinh 8. Gidn d6 EDX cua vt li¢u TiO2/tro trau
trau

Bang 2. Két qua phan tich EDX cua vt liéu nano TiO./tro trdu

Nguyén té C o Si Cl K Ca Ti Téng
% Khéi lrgng 5,64 6,33 8313 | 064 |365 |043 |[019 [ 100,00
% Nguyén tir 1150 |1004 |[7515 [046 [237 [027 |021 | 10000

K&t qua phan tich XRD thu dwgc cia miu vat liéu c6 dwong nén kha cao, trén 20 cps. Dua trén co
s& ly thuyét cho thiy, dwong nén ctia phd XRD cang thip thi mitc do tinh thé cang cao va nguoc lai.
B&i vay, san phdm thu dwgc c6 ciu tric tinh thé thip. Do thanh phin héa hoc c6 chita phén tram khéi
lwgng cling nhw phin trim nguyén tir cia Si cao, thanh phin cia O thip (6.33% vé khdi lwgng va
10.04 vé nguyén tit), cic nguyén t6 Si nay khong nhirng ton tai doc 14p, ma con két hop véi O dé tao
thanh SiO2 ton tai chi y&u & dang tinh thé. Tuy nhién, lwgng Si, C tén tai chd yéu & dang nguyén ti, vi
vAy, ph6 XRD cida ching cé dwdng nén cao.

Trong qué trinh phi nano TiO2 1én bé mit cua tro triu, tro trau duoc tron déu véi dung dich sol-gel thu
dugc, va giir 6n dinh nhiét do & 90°C trong 12h, véi muc dich tao ra sy phan bd ddng déu cua dung dich
sol-gel 1én bé mat cua tro trau. San pham thu dwoc sau d6 dugc siy khd va duoc phan huy & nhiét do 600°C,
trong moi truong khi tro N,. Trong diu kién nay, cac hop d& phan huy nhiét nhu cac mudi amoni, PVA c6
trén bé mat cua tro trau s& phan huy thanh cac hop chét bay hoi va TiO,.H,0 s& phan huy thanh TiOs.

NH4NOs > N3 (N20) + H,0 1)
NH4C| > NH; + HCI (2)
-(CH,=CH-OH),- > CzH; (CsHs) + H20 3)
TiO,.H,O - TiO, + H,O (4)

San pham TiO, & nhiét do cao s& két dinh véi vat liéu nén tro trau, tao ra Iop vat liéu nano TiO, trén bé
mit ca tro trau (xem hinh 6).

Nhu vay, tie két qua phan tich co thé thay rang, viéc phu nano TiOz léntro trau bang phuong phap sol—gel
dat duoc két qua nhu mong mudn. Tro trdu véi thanh phan chinh Ia SiOy, Si va C n6 vira dong vai tro lam
vat liéu chat mang, dong thoi n6 dong vai tro 1a chat hdp phy, nano TiO, dong vai trd 1am chét xdc tac
quang héa, qua d6, lam tang hiéu qua caa qua trinh xu ly.

3.2. Hiéu qud xar ly nitrate cria vt ligu
Vat ligu nano TiO/tro tréu thu duoc sau khi diéu ché, tiép tuc duoc tién hanh khao sat kha ning xi ly
cac hop chat cua NOs” trong cdc dieu kién khac nhau nhu: chieu anh sang tu nhién (anh sang mét troi), bong
toi (khdng chiéu sang) va cac thoi gian luu khac nhau.
3.2.1.  Trong diéu kién bong toi
Két qua nghién ciru danh gia hidu qua loai bo cua NO3™ trong diéu kién bong téi dugc chi ra trong hinh
9 dudi day:
_ Két qua nghién cau cho thay, hi¢u qua loai bo ciia ion NO3” thay doi & cac thoi diém khac nhau. Ban
dau ham luong dau ra giam, sau do6 tang dan (xem hinh 9). Két qua chi ra rang, trong qud trinh xu ly cua
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ion NOg', & du ra xuét hi¢n ion NH4* va ion NO,” mic dii & dau vao ham lugng cuia chiing khdng phat hign
duoc (xem hinh 9). Dicu nay cho thay, c6 su chuyen hoa cia ion NOs™ thanh cac hop chat cua nito c6 mic
oxy hoa thap hon.

NOs > NOy > NH4Jr

Tuy nhién, co ché ciia qua trinh chuyén ho4 trong diéu kién sir dung vat liéu nay, dén nay van chua
duoc lam ré.
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Hinh 9. Ham heong cua cac hop chat ciia nito ¢6 trong dung dich trong qué trinh xi Iy NOs~ bang
vdt liéu nano TiOx/tro trau trong diéu ki¢n béng toi.

Két qua nghién ciru chi ra rang, trong diéu kign bong toi, sir dung vat ligu TiOu/tro trau dé loai bo NOz
chu yeu thong qua qua trinh hap phu. Ban dau ham lugng cua cac hop chat nito giam, sau mot thoi gian dat
tai trang thai bo hod, qua trinh giai hap phu dién ra lam lugng cua cac hop chat nito tang dan 1én.

3.2.2.  Trong diéu kién &nh sang ti nhién

Két qua nghién cau xir Iy NOstrong diéu kién anh sang ty nhién, van hanh theo 3 phases duoc chi ra
trong hinh 10 dudi day:

Két qua cho thdy, khi dugc chiéu anh sang tu nhién, qua trinh loai bo NOs™ trong 3 phases Véi thuoi
gian luu khac nhau. Vao thoi diém ban ngay c6 4nh sdng mit troi, hiéu qua loai bo cua ching phu thugc
thoi gian luu. Thoi gian lvu ngén, hiéu qua loai bo giam, thoi gian luu dai hon hiéu qua loai bo t6t hon. So
sanh 3 phases tuong ting véi 3 thoi gian Iuu khac nhau thdy rang, hiéu qua loai bo dat cao nhat véi thoi
gian luu 60 phut. Trong qua trinh van hanh, ¢6 nhiing thoi diém nong do dau ra cua NO3~ ting 1én, diéu
nay c6 thé duoc giai thich 1a do vao thoi diém tdi va dém, khong duoc chiéu &anh sang, qua trinh loai bo
dugc dién ra theo co ché hap phu, bai vay khi dén chu ky ban ngay anh sang mat troi chiéu vao vat ligu lam
cho qua trinh quang ho4 hién ra, bai vay, qua trinh loai bo cua NOs™ dién ra tét hon.
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Hinh 10. Ham luong ciia Cac hop chdt ciia nito ¢6 trong dung dich trong qua trinh xit Iy NO3~ bang
vdt ligu nano TiOy/tro trau trong dieu kién anh sang tw nhién.

Co ché loai bo ciia ion NOg™ trong diéu kién nay c6 thé dugc giai thich nhu sau:
NOs;~ > NOs (ads)
TiO;+hv 2> e +h*TiO,
e + NOs (ads) > NO; (NO27; NO; N2O; N2; NH4*....)
Ban dau, ion NOs~ hip phu Ién trén bé mit vat liéu, khi duoc chiéu sang TiO, s& tach e ba h* ra khoi
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b& mat, cac e nay s& tham gia phan img véi ion NO3~ da dugc hap phy trén bé mét cua vat ligu dé chuyén
né‘thanh cac hop chat cia nito c6 so oxi héa thap hon dudi dang NO2", NH4" hodc dang khi N2, NO, NO..
biéu nay dugc khang dinh khi nito ¢ dau ra trong binh NO3~ déu ton tai ca dudi dang NH4* va NO2™ va
trong cot vat liéu ciing xuat hién bot khi.

Nhu vy ¢6 thé thay réng vat ligu ché tao duoc ¢6 kha nang xir Iy rat tot NOs~ trong diéu ki¢n chiéu

anh Sang tu nhién. Didu ndy cho thy, vat liéu thu dugc c6 kha nang tich e t6t hon so véi tach h*, qua do
né c6 thé dong vai tro lam ngudn cung cap e cho qua trinh khir.

3.2.3.Trong diéu kién anh sang tia cuc tim
_Két qua nghién ctu xir ly NOs trong diéu kién chiéu tia cuc tim, dugc tién hanh giong voi diéu kign
chiéu &nh sang tu nhién, két qua thu dwoc chi ra trong hinh 11 dudi day:

Két qua cho thiy, hiéu qua xu ly cua né dat cao hon so v6i 4nh séng tu nhién. Co ché loai bo ion NO3~
dién ra cling giong nhu doi va&i chiéu anh sang tu nhién, tuy nhién, nang lwong cia tia cuc tim I6n hon nén
gua trinh khir dién ra tét hon.

Phase 1 Phase 2 Phase 3
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Hinh 11. Ham luong ciia c&c hop chat ciia nito ¢6 trong dung dich trong qua trinh xi Iy NO3~ bang vat
liéu nano TiOx/tro trau trong diéu kién chieu tia cuc tim.

4. Két luan

D3 nghién ctru ché tao thanh cdng vt liéu nano TiO2 bién tinh nito phu trén tro trdu bang phuong phép
thuy nhiét sol-gel, véi kich thuéc hat nano khong 20 nm. Vit liéu thu duoc vira ¢ kha ning hp phu tot,
vira c6 kha ning quang ho4 tét. N c6 kha nang ung dung cho Viéc xtr 1y nitrat trong nudce khi duoc chiéu
&nh sang mit troi ciing nhu tia cyuc tim rat tot. Vat liéu nay c6 kha nang lam nguon cung cép e rat tot khi
dugc chiéu anh sang, qua d6 co thé mo ra mot huéng di mai thay thé cac ngudn chat khir khac dwoc st
dung khéng nhitng trong xir Iy méi truong, ma con ¢é trién vong g dung cao trong nhiéu linh vuyc.

Str dung vat liéu ndy mot mat 1am giam thiéu 6 nhiém méi truong trong qué trinh san xuat 6ng nghiép,
mat khac, tiét kiém duoc vat liéu nano dong thoi trong qué trinh van hanh hé théng khong phai tach va thu
hoi vat liéu sau xtr 1y, qua d6 lam giam chi phi cho qué trinh xt ly, nang cao hiéu qua kinh té.

Loi cam on

Nhém t&c gia xin chan thanh cam on Vién cdng nghé sinh hoc - Vién cong nghé Mo6i truong Vién han
Iam Khoa hoc Viét nam; Trung tdm xir Iy moéi truong - Vién Khoa hoc Ky thuat Quén su; Bo Mén Hoé —
Khoa Khoa hoc co ban — Trudng dai hoc M6 - Bia chit, Trudng Pai hoc Khoa hoc ty nhién — Dai hoc Quéc

Gia Ha Noi, Vién Cong nghé moi trudng Pai hoc Bach Khoa Ha Noi da tao diéu kién, gitip d& trong qua
trinh nghién cau.
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ABSTRACT

Synthesis and characterization of photocatalytic material TIO2 / rice
husk ash for the reduction of nitrate in aqueous solution

Nguyen Hoang Nam®”, Dang Thi Ngoc Thuy?, Pham Thi Thu!
'Hanoi University of Mining and Geology

This article reports the results of initial research on synthetic process of modified TiO, nano material
and coating on the rice husk ash by the sol-gel method. Modified TiO, nano material has anatase crystalline
properties, the particle size has relative uniformity, about 20 nm. Husk ash is thermally decomposed in
Nitrogen atmosphere at 800°C, and crushed to 0,25 mm particles. The specific surface area of the prepared
material is 109.7 m?/g. V4t iéu nano TiO, dugc covers quite evenly on the surface of the husk ash. Using
this material to analyze the NOs™ removal efficiency at various retention time 30, 60 and 90 minutes. The
system is operate continuously, light source is from daylight, high pressure sodium lamps when it’s dark.
The concentrations inflow of NO3 -N in range 17,05 - 21,74 mg/L. The efficiency removal of NO3™ was
found to be promising, in natural lighting conditions with the hydraulic retention time of 60 minutes. The
results also indicated, the concentrations outflow of NOs™ decreased to mminumum 0.72 and 0.99 mg/L,
respectively. The removal efficiency ranged from 77 to 97%. However, when proceed the same procedure
but in dark conditions, the removal efficiency attained was very low, in the outflow the concentration of
Nitrate and nitrite changed insignificantly. the removal of ion nitrate and nitrite in water is mainly through
photocatalyst. TiO under light source acts as an electron provider, ion NO3™ act as oxidizer. Producing
photocatalyst denatured TiO2 nano covered on husk ash by hydro sol gel method apply to treat nitrogenous
compounds in water is an effective method. Reducing environmental pollution from agricultural waste,
increase removal efficiency of nano material, saving material and no need for material recovery after
treatment. Open a new path for nitrogenous removal in industries.

Keywords: nitrate, nitrite, hydrothermal method, rice husk ash, TiO2 nanomaterial
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Simulation of propagation area triggered by debris flows using
Flow-R: A case study at Ta Phoi watershed, Lao Cai province

Quoc Phi Nguyen®*, Quang Minh Nguyen!, Dong Pha Phan?, Truong Thanh Phi®, Tra Mai Ngo*
'Hanoi University of Mining and Geology
2Institute of Marine Geology and Geophysics
3Hanoi University of Natural Resources and Environment
4Institute of Physics, Vietnamese Academy of Science and Technology

ABSTRACT

This research activity aimed at reducing risk of debris flows to infrastructure at Ta Phoi watershed by using
Flow-R model. Hence, an inventory of debris flow deposits were compiled by previous researches and field
surveys. The Flow-R model allows for automatic source area delineation, given user criteria, and for the
assessment of the propagation extent based on various spreading algorithms and simple frictional laws. The
debris flow map for Ta Phoi watershed provides a substantial basis for a preliminary susceptibility
assessment at a regional scale. Field verification with known debris flow events helped define the
parameters of source areas, spreading, and runout distance. Final result produces a map that captures most
of the known events and displays debris flow susceptibility in smaller and steep channels that had not been
previously documented.

Keywords: debris flows, Flow-R model, Ta Phoi watershed

1. Introduction

A debris flow is a moving mass of loose mud, sand, soil, rock, water and air that travels down a slope
under the influence of gravity. Debris flow constitutes one of the most destructive geological hazards in the
world today. One of the main reasons for this is because of the high speeds that slides can reach. A single
flow is capable of burying entire small towns and communities, covering roads, causing death and injury,
destroying property and bringing all transportation to a halt.

In Vietnam, most debris flows occurred at the end of the rainy season when soils and rocks were water-
oversaturated thus mechanically weak; this is when pore water pressure decreases, lowering the strength
from the soil. Debris flows like water-laden masses of soil and fragmented rock rush down mountainsides,
funnel into stream channels, entrain objects in their paths, and form thick, muddy deposits on valley floors.
The debris flow occurred in Muong Lay in August 1996 was the first to be witnessed by survivors and
videotaped so that it was attracted greatly by society. Subsequently. debris flows were also recorded in Nam
Coong (Sin Ho, Lai Chau) in October 2000, Tan Nam (Xin Man, Ha Giang) in July 2002, Du Tien (Yen
Minh, Ha Giang) in July 2004, Khen Len (Pac Nam, Bac Kan) in July 2009, Nam Luc (Bac Ha, Lao Cai)
in September 2012, and Ban Khoang (Sa Pa, Lao Cai) in September 2013 (Tran Van Tu et al., 2016).
Besides the well-known places, debris flows occurred in many remote and isolate areas.

Debris flows are among the most devastating natural disasters in mountainous regions of Vietnam,
especially in the northern part like Lao Cai province. The Ta Phoi watershed composed of mountainous
range of Phan Si Pan (over 75% of total area) with average annual rainfall of ~2000mm. The typhoon
season starts from June to September and maximum daily rainfall can reach up to 560mm/day. However,
most of the debris flows were initiated by slope steepness as terrain differentiation define the potential
energy of rock masses. These slopes are steep enough for flash floods to happen and it was found that, in
Ta Phoi watershed, debris flows occurred in areas having slopes as steep as 25-35°.

*Corresponding author
Email: nguyenquocphi@humg.edu.vn
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Figure 1. Slope steepness (a) and small watershed (b) of Ta Phoi watershed
2. Geological settings

The geology of northern mountainous regions of Lao Cai where debris flows commonly occurred
includes relatively soft formations, comprising mainly of Proterozoic to early Cambrian schists, early
Proterozoic and Cenozoic granodiorite, diorite and granites. Late Cenozoic tectonic activities have created
main characteristics of topography, distribution of rivers and streams network, as well as weathered
activities in the north Vietnam (Ngo Van Liem et al., 2016).

Figure 2. Geological map of study area
At Ta Phoi watershed, high elevation on the upstream part mostly composed of granosyenite, alkaline

granite and quartz syenite of Yeyesun complex (Eys) and plagiogranite, diorite and banded granodiorite of
Po Sen complex (PZips). Whether the downstream composed by two-mica schist, biotite-epidote schist of
Sinh Quyen formation (PR12sq) and quartz schist, silic schist, sandstone, limestone of Cam Duong

formation (€ 1cd). A geologically significant feature of these areas is the strong activity of recent
geodynamics.

3. Flow-R model

We used the Flow-R model developed by Horton et al. (2008, 2013) to assess debris flow susceptibility
and focus on the area of Ta Phoi watershed. Flow-R, developed under Matlab® by Horton et al. (2013)
stands for Flow path assessment of gravitational hazards at a Regional scale and can be freely downloaded
from www.flow-r.org.

The main data set required for susceptibility assessment in Flow-R is a grid-based DEM. The quality of
DEM is of great importance for the accuracy of the results. We used a 10x10m DEM in order to reduce the
roughness and avoid the effect of channelization that can occur with very high resolution data so that a
wider propagation could be captured within the fans. The following concepts of Flow-R and the
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implemented models are summarized from Horton et al. (2013). Susceptibility assessment using Flow-R
involves two stages (Horton et al., 2013):

Step 1 - Delineation of debris flow source areas based on the geological, morphological, and hydrological
criteria critical in debris flow occurrence. These controlling parameters are used in grid format and are
classified according to their favourability in debris flow initiation. The data are classified as favourable if
initiation is possible, excluded if the initiation is unlikely, and ignored if there is not enough evidence in
favourability of the class. The classified input parameters are integrated based on the following rule: a grid
cell is considered a source area if it was classified as favourable in at least one of the parameter maps, but
was never classified as excluded.

Step 2 - Propagation of the source areas. The potential source areas are propagated using two types of
algorithms: (1) spreading algorithms which determine the path and the way debris flows spread and (2)
algorithms which are based on the friction laws and control the runout distance of debris.

The spreading algorithms address flow direction algorithms and persistence functions and describe
downslope movement of material. We used the flow direction algorithm of Holmgren (1994) and applied
the height factor added by Horton et al. (2013) in order to smooth the roughness of the DEM and obtain a
more consistent spreading. Another influencing factor which is implemented in Flow-R is inertial
parameter. The flow direction is weighted based on the change in direction according to the persistence
function. The weights resulted from the persistence function and those from flow direction are combined

to provide the overall susceptibility (see Gamma, 2000 and Horton et al., 2013 for equations).
Flow-R

Y| Options Tools Help

— WWorking directories

Directory to store data E:xTa Phoi Select
Directory to sawve resulting files E:xTa Phoi Select
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1. Choice of the study area TaPhoi - =
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— Source areas
Include the following data + [ ] Backup intermediate grids (not recommendead)
[1 pistance to riwers (buffer} Buffer Select. . e
Predefined sources * | |witri nguon ~ Criteria poglean ~
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O Criteria | Select... ~
Slope
Aspect Select ~ Criteria | Select. .. ~
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Custom 1
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Custom 3

Figure 3. Screen capture of the main frame of the Flow-R software

The runout distance algorithms control the distance which can be reached by debris flows. Two types of
algorithms are available in Flow-R to assess the friction loss: a twoparameter friction model based on Perla
et al. (1980) and a simplified friction model based on maximum possible runout distance. The Perla model,
used in this study, is based on a non-linear friction law and calculates the velocity of the flow at the end of
segment i. The model requires the value of friction coefficient pu and mass-to-drag ratio @ to be provided.
In order to keep the energy within reasonable values, a maximum threshold is introduced to avoid achieving
unrealistic velocities.

4, Assessment of the debris flows at Ta Phoi watershed

Recent debris flow occurred in August 2018 after heavy rainfall on saturated Quaternary deposits due to
hydroelectric pipe leaking. It travelled almost 3-4km downslope and reached the Red river valley, next to
the Coc 1 village of Lao Cai city. The event, transporting approximately 15,000m? and affected all the
access roads, with at least a casualty and several missing. The propagation profile is fairly regular, but
presents a brutal slope transition to the valley floor, which makes it a non-regular debris fan.
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Figure 4. Debris materials at the downstream

At the Ta Phoi watershed, the source material of debris flows originates either from surfacial deposit,
colluvium, slope mass movement or/and fluvial deposits. Hydrologically, due to the fragmentation of the
tudy area is dense and unevenly distributed.

2478000 &
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386000 300 390000 392000 3900 395000 398000 4000 40000
a) b)
Figure 5. Areal view (b) and stream networks (b) of Ta Phoi watershed
The debris flow susceptibility map created using the propagation of source areas represents the present-
day conditions. The mapped debris flow deposits were used to evaluate the susceptibility map although
these deposits likely have been accumulating since Cenozoic deposits and spreading into large fans. Out of
mapped 14 debris flow deposits, most are reached in terms of runout distance, but some of them are not
completely covered in terms of lateral spreading. Nevertheless, debris can still flow, propagate, and block
the highway even as relatively small fans. -

a)
Figure 6. Source areas of debris flows on field map (a) and on DEM (b)
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a) b)
Figure 7. The propagation of source areas (a) and maximum energy (b) of debris flows

Field verification at highly susceptibility areas was carried out in early October 2018 shows that the
mose affected villages are Coc, Tram Thai and Cuoc of Ta Phoi commune, Lao Cai city. To mitigate the
damage by debris flows, it is recommended that people should live far away from the mouth of stream
containing proluvial or colluvial deposits. Communication means from remote residential areas to the
nearest administrative headquarters must be established. Villages inhabited on colluvial deposits need to
resettle to a more stable area.

Figure 8. Field verification for highly susceptibility areas

Some noticeable features of the debris flows in Ta Phoi watershed are as follows (Tran Van Tu et al.,
2016):

(1) Most debris flows occur in remote areas where transportation and communication systems are less
developed, thus difficult to issue warning and help.

(2) Debris flows occur in areas where surface or temporary runoffs are channeled.

(3) Prior to debris flows’ occurrence, it rains for a long time, causing soil wateroversaturated and become
mechanically weak under the effect of pore water pressure. Debris flows often occur at the end of the rainy
season, e.g., August, September, or even on October.

(4) Dense mud-rock flows run down to the mouth of a stream with enormous force. Downstream areas
are favorable places for human settlement; therefore, the damages by debris flows are mostly effecting
people.

(5) Large boulders with sizes up to several meters entrained by debris flows being pushed downward by
flow currents appear to be a major factor in destroying houses, transportation and irrigation systems.

5. Conclusion

The quantitative Flow-R method was tested in order to define the potential source and debris flow
susceptibility for the Ta Phoi watershed, Lao Cai province. The model allows for automatic source area
delineation, given user criteria, and for the assessment of the propagation extent based on various spreading
algorithms and simple frictional laws. Amongst the possible datasets, the DEM is the only one that is really
needed for both the source area delineation and the propagation assessment. Correlation with known
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documented events helped produce a susceptibility map that captures most of the known events and displays
debris flow potential in small and steep channels that had not been previously documented.

Debris flows in Ta Phoi watershed occur mainly in the proluvial and colluvial deposits or tectonic breccia
zones. These soil-rocks mixed masses are weak and difficult to examine the geotechnical and engineering
properties. They are stable during dry or suitable humidity condition, but become instable under
watersaturated conditions, effected by fast surface flows or landslides.

The debris flow map for Ta Phoi watershed provides a substantial basis for a preliminary susceptibility
assessment at a regional scale. This is a first step in assessing the debris flow hazard and risk in the future.
Further quantitative hazard and risk assessments need site-specific investigations on magnitude and
frequency of every events to have more reliable results.
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Nghién ciru danh gia tiém nang tai sir dung vat liéu tro, Xi & cac nha
may nhiét dién tai thanh pho Cam Pha, tinh Quang Ninh

Dbao Trung Thanh'*, Phan Quang Van', Nguyén Thi Hongt
! Truong Pai hoc Mo - Pia chat

TOM TAT

Trén dia ban thanh phé Cam Pha, tinh Quang Ninh c6 03 nha may nhiét dién, bao gom: Nhiét dién Mong
Duong 1, Méng Duong 2 va nhiét dién Cam Pha. Cac nha may nhiét dién nay déu sir dung than cam (cam
4, 5 va 6HG) lam nhién ligu @t chinh, d6 tro trung binh tir 25-42,5%. Cong nghé dbt sir dung 16 hoi d6t
than phun (PCI) va 16 hoi tang sbi tuan hoan (CFB). Lugng tro bay va xi day thai ra mdi nim wdc tinh xap
Xi 3 triéu tin, néu khong c6 dinh hudng téi s dung s& gay &p luc 1&n khu vuc luu trir, moi trudng va gay
lang phi ngudn tai nguyén. Bai bao trinh bay mot s két qua nghién ctru vé thanh phan tro, xi ciia cac nha
méy nhiét dién tir d6 dua ra dinh hudng dé tai st dung lam vat liéu san 1ap, xay dyung va lam nguyén liéu
phu gia cho san xuét xi mang, pht hgp véi quy hoach phét trién kinh té bén vitng va bao vé méi truong coa
dia phuong.

Tur khéa: Tro bay, xi day; Tai sir dung vat liéu tro, xi; Nha may nhiét dién than.

1. D3t van dé

Tinh Quang Ninh Ia mét tinh ¢6 s6 luong nha méy nhiét dién than nhiéu nhat ca nudc. Tong s ¢6 7 nha
may dang hoat dong, bao gom: Nhiét dién Méng Duong 1, Méng Duong 2, Cam Pha, Quang Ninh, Udng
Bi, Mao Khé va Thang Long. Trong dé, trén dia ban thanh phé Cam Pha c6 3 nha may la: Nhiét dién Méng
Duong 1, Méng Duong 2, Cam Pha véi tong cong suat phat dién 2.980 MW va 01 du an Nha méy nhiét
dién Cam Pha 3 dang duoc xay dung, du Kién s& di vao van hanh nim 2022 theo dé &n "Quy hoach dién
VII" cta Viét Nam [1; 4].

Dé van hanh cac nha may nay can tiéu thu mot lugng 16n than cam (loai than cam 4, 5 va 6HG). Khi d6t
chdy luong than nay thu dugce hoi dé chay may phat dién, ngoai ra con phat sinh cac chét thai c6 nguy co
gay 6 nhidm moéi truong bao gom: khéi thai, nuéc thai va xi ddy. Trong khoi thai c6 cac thanh phan gom:
S0,, NOy, CO;, CO, oxit kim loai bay hoi va bui, khi qua hé théng xi 1y loc bui tinh dién thu dwoc tro bay
(chiém khoang 80% - 85% tdng lugng tro, Xi thai). Con xi day chu yéu la cac chit v co khong chéay hét
thu duoc & day 16 chiém khoang 15% - 20% tong luong tro, xi thai. Dé luu giit mot lwong tro, xi nay can
phai c6 dién tich dat rong 1am bai chaa, mat chi phi xay dung, van hanh hé théng xa 1y va bao vé moi
truong. Mit khéac, lai khéng tan dung dwoc nhiing thanh phan vat liéu c6 thé téi sir dung duoc trong tro, xi
thai nhu: than du, hat vat liéu thong thuong, vat liéu siéu min, c6 khéi lwong riéng nho,... Diéu nay vira
lam ting chi phi dau tu, ting gi4 ban dién va 1am that thoat tai nguyén. Trong nhiéu nghién ciru va thyc
nghiém da cho thay tro, xi c6 thé st dung thay thé cét, soi, chat phu gia lam vat liéu xay dung, bé téng nhe,
san lap, gach khéng nung, san xuit xi mang, va gbm si,... [2; 5; 7].

Noi dung nghién ctru cia bai bao nay budce dau danh gia tiém ning tai ché va tai st dung tro, xi lam vat
liéu xay dung, phu gia cho san xut xi mang nhim bao vé méi trudng va tiét kiém ngudn tai nguyén nay.
Dua trén két qua phan tich, tdng hop s liéu va thanh phan tro, xi thai cua cac nha may nhiét dién than tai
Cam Pha. Két qua nay con 1a co sé gilip nhan dién tro, xi thai ciia cac nha may nhiét dién than nhu mot loai
vat liéu thong thuong.

2. Téng quan cac nha may nhigt dién than ving Cam Pha

Céc nha may nhiét dién than dwoc dit tai cac vi tri gan ngudn nhién lidu 1a than cam va giao thong thuan
tién. Hinh 1 md ta vi tri cac nha may nhiét dién viing than Cam Pha, trong ¢6 nha may nhiét dién Cam Pha
dit tai khu vuc Cau 20, phuong Cam Thinh; nha méay Nhiét dién Mong Duong 1 va Méng Duong 2 dit tai
khu 3 phuong Méng Duong. Gan khu vyc cac nha may nay c6 nguon cung than cam 6n dinh (tuyén than

*Tac gia lién h¢
Email: daotrungthanh.humg@gmail.com
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Cira Ong, cac mo khai thac than) va thuén loi giao thong duong bién, duong bo (cang Cua Ong, québc 16
18, cao téc Ha Long - Van Ddon). Pay ciing 1a didu kién thuan lgi trong viéc van chuyén va tiéu thyu céc san
pham tai ché, tai sir dung tir tro, xi thai.

QUY HOACI TONG TIE PIAT TRIEN KINTI TE - XA TIQI TILANII PLIC- CAM PILA DEN NAM 2020, TAM NIIIN DEN NAM 2030
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Hinh 1. V; #r{ dia ly cac nha may nhiét di¢n
Céc nha méay nay str dung hai loai hinh cong nghé san xuat dién gom [1; 2]: Cong nghé dot 10 hoi ting
s6i tuan hoan (CFB) (nhiét dién Mong Duong 1 va nhiét dién Mong Duong 2) va cong nghé 16 hoi than
phun (PC) (nhiét dién Cam Pha). CAc thong s6 chinh cua cac nha may dugc thé hién trong bang 1 dudi day.
Trong céac loai hinh cong nghé ké trén thi cong nghé 10 dét CFB ¢6 nhiéu vu diém nhu sau:
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- D6t dugc nhicu loai nhién ligu (riéng biét hoc hon hgp), rat phi hop voi cac loai than kho chay, ham
lugng Iuu huynh cao, nhi¢t luong thap (c6 thé a6t dugc hdn hop than nhiét lwong khoang 2.000kcal/kg).

- Hiéu sut chdy cao do dac diém nhién li¢u trong 10 hoi duoc tai tuan hoan cho dén khi chay kiét mai
thai ra khoi budng dét.

- C6 thé khdng ché chi tiéu phét thai SO,, NOy ngay trong qua trinh d6t dam bao dap tng tiéu chuan moi
truong hién hanh ma khdng can phai lap thém cac bo khir SO,, NOx trong khéi thai rat ton kém.

- Lo hoi str dung cong nghé nay van 1am viéc on dinh ngay ca khi phu tai 10 hoi giam xuéng con 40%
(ca biét c6 trudng hop toi 25 + 30%) ma khong phai dét kém dau (10 hoi dung c¢éng nghé 16 PC, chi tiéu
nay thuong trong khoang 65 + 70%).

Bang 1. Thong sé chinh ciza nha may nhiét than ving Cam Pha

T Tén Nha may Nf‘/g‘nbha;ndha“ C‘z,r\‘/?vf;;at Sé1o hoi | Loaild hoi
1 | Nhiét dién Méong Duong 1 2015 1080 04 CFB
2| Nhiét dién Mong Duong 2 2015 1240 02 PC
3| Nhiet dicn Cam Pha 2009 660 04 CFB

Han ché duy nhat cua cdng nghé CFB la cong suat théng dung va dugc kiém chang mai chi dung lai ¢
¢ nho khoang 300MW. Tuy nhién, viéc nay c6 thé duoc khic phuc bai trén thé gioi da xuat hién 10 CFB
¢& 16n hon 300MW va dy kién s& dua vao van hanh nhitng 10 véi cong suit I6n, tir 600 + 8O0MW.

Nhién liéu cung cdp cho cac nha may nhiét dién nay la hdn hop than cam lay tir ngudn cung cua dia
phuong (Bang 2) ¢& hat <Smm va dau FO. Ngoai ra, dé khir khi SO2 trong qué trinh ddt 10, cac nha may
tron thém da voi (dwoc nghién téi c& hat <Imm).

Bang 2. Danh myc va tiéu chuan logi than cdm 4HG, 5HG, 6HG vung Cam Phd - Hon Gai

oat | Lo PO 0RO A | ko Vids|  kho Sk | o i
than | M 5P (mm) Trung| ~. .. Trung|Khong | Trung |Trung|Khong Ion|khong nho hon
binh | G'91MaN ik lienhon| binh | binh | hon | Qkgr Calig
4aHG |HG 09A | <15 21,00 [19,01-23,00; 8,00 | 12,00 6,50 0,65 0,90 6.400
4bHG|HG 09B | <15 | 25,00 |23,01-27,00, 8,00 | 12,00 6,50 0,65 0,90 5.950
5aHG | HG 10A | <15 (29,00 [27,01-31,00; 8,00 | 12,00 6,50 0,65 0,90 5.600
5bHG | HG 10B | <15 | 33,00 [31,01-35,00{ 8,00 | 12,00 6,50 0,65 0,90 5.250
6aHG |HG 11A | <15 | 37,50 |35,01-40,00 8,00 | 12,00 6,50 0,65 0,90 4.800
6bHG | HG 11B | <15 | 42,50 |40,01-45,00, 8,00 | 12,00 6,50 0,65 0,90 4,350

(Nguon: Danh myc va tiéu chugn than cam cua Cong ty CP Than Viét Nhdt)
Loai than cdm sur dung 1a loai than c6 chat luong thap, d tro cao, ngudn cung khé 6n dinh tir cac mo
khai thac than, xuong tuyén trén dia ban thanh phé Cam Pha. Ngoai ra, con tan dung dugc lugng than bun
thai tir qua trinh nao vét hd lang tai cac tram tuyén ria than da.
Luong nhién liéu dau vao duoc phdi tron theo ty 1é nhu sau: Than cam/Pa voi/Dau FO = 30/1/0,12.
Luong than dau vao cho mdi nha may hang ndm tir 2+3 triéu tin/nam.

3. Quy trinh cdng nghé san xuit dién va nhirng anh hwomg dén mdi trwong

Trong quy trinh cong ngh¢ cua cac nha may nhiét dién than dugc thé hién trén hinh 2, cac ngudn phat
thai gy 6 nhiém moi trudng nhu: nudc thai, khi thai va cht thai rin duoc nhan dién nhu sau:

- Khi thai va bui phat sinh chu yéu tir qua trinh dét tai cac 16 hoi va hé thdng loc bui tinh dién truée khi
qua dng khéi ra ngoai méi trwdng.

- Nuéc thai phat sinh chi yéu 1a nudc 1am mét (khoang 120 + 150 lit/kWh), nuéc vé sinh nha xuéng va
céc loai nuée thai xi. Lugng nudc thai nay dwoc thu gom vé hé thdng xir ly tap trung trude khi thai ra ngudn
tiép nhan va tuan hoan phuc vu san xuét.

- Chét thai rin 1a xi day va tro bay thu duoc ¢ hé théng loc bui tinh dién. Luong tro, xi duoc nay duoc
van chuyén va luu giir bang 2 phuong phap: i) Thai uot: 1a tro, Xi thai sau khi dugc thu gom hoa tron véi
nudce thanh dong bun dugc bom day theo cac hé thong duong ong I&n hd chira ban thai (Méng Duong 1,
Méng Duorng 2). Phuong phap ndy phu hop véi noi ¢6 san nguon nuée va c6 uu diém khdng phat thai bul
trong qué trinh van chuyen i) Thai am: 1a tro, xi kho dugc 1am am va van chuyén bang 6 to ra bai thai nhur

tai nha may nhiét dién CAm Pha. Phuong phap nay c6 wu diém Ia chi phi xay dung bai chta thip, van
chuyén don gian va d& xdc bbc tiéu thu tro, xi thai. Tuy nhién, nhuoc diém |a d& phat sinh nhiéu bui, nhit
1a trong diéu kién thoi tiét hanh kho, gi6, bao.
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Hinh 2. So dé quy trinh cdng nghé kém theo dong thdi cia nha may nhiér dién than

Trong quy trinh c6ng nghé 10 dét CFB ¢6 khur khi sulfur dioxit (S0,) bang cach dung chat hap thu d4 voi
tai c4c nha may nhiét dién Mong Duong 1 va Cam Pha, thi tro xi tao thanh c¢6 c4c tinh ning va thanh phan
khoang hoé khac hin so véi tro xi than dét theo cong nghé 16 dét PC. Theo cong nghé 16 @6t CFB thi khi
S0, thoét ra sé tac dung véi chat hdp phu (d4 voi), hinh thanh thach cao, bén canh d6 ciing ton tai voi tu do
(Ca0) trong tro xi nhiét dién [1; 7].

Céc thanh phan chinh trong tro, Xi cuia nha may nhi¢t dién st dung cong ngh¢ 10 d6t CFB, gE)m

- Xi day: La thanh phan v6 co khong chay hét dwoc tap trung ¢ ddy 10, c& hat dao dong tu bang hat cat
min dén hat s6i (0,125 =+ 2 mm). Ching thuong dugc dung dé thay thé cét trong san xuat vat liéu xay dung,
gach khong nung, 1am nén duong va san lap.

- Tro bay: La thanh phan hat min thu dwoc sau hé théng xtr ly khéi thai cia nha may nhiét dién than. Tro
bay cau tao tir cac chit vo co khong chay duoc ¢6 sin trong than, sau qua trinh d6t bién thanh vat chat cau
tric dang thay tinh va vé dinh hinh.

Vit lidu tro bay ctng lai khi bay lo ling trong khai thai va duoc thu lai nho hé théng loc bui tinh dién,
phan 16n hat tro ¢ dang hinh cau kinh ¢& tir 0,5 = 100pum. Thanh phan cua tro bay ciu tao chu yéu tir dxit
Silic (SiOy), dxit nhém (Al,Os) va dxit sat (Fe20s). Tro bay la nguyén liéu quan trong dé ché tao bé téng
dam lan, bé tong nhe va cac loai gach khdng nung ty trong nhe c6 gié tri cao, cac phu gia cho san xuét xi
méng, gom st.

- Thach cao: Pugc sinh ra tir qua trinh khir luu huynh trong khéi thai, thach cao cé thé thu riéng duoc
néu hé thong khir Ivu huynh nim ngoai 10. Cac nha may sir dung cong nghé 16 CFB trén dia ban chua c6
hé thong khir ngoai 16 nén thach cao nam Ian trong tro xi thai.

Nhu vay, trong thanh phan cua tro, xi thai tir cAc nha may nhiét dién than cd céc hat vat liéu siéu min,
hitu ich c6 thé tai ché va tai st dung vi muc dich bao vé méi truong va giam chi phi, san lwong khai thac
ngudn tai nguyén hoa thach trén dia ban thanh phé Cam Pha.

4. Tiém ning tai ché tro, xi thai & cac nha may nhiét dién than ving Cam Pha

Trude déy, khi chua c6 hoat dong quan ly v& méi truong thi tro xi sinh ra sau qué trinh ddt than thuong
dé phat tan theo duong khoi va xi day 10 vao mai trudng. Didu nay tao nén nhing lo ling vé& 6 nhiém moi
truong va stic khoe con nguoi dan dén cac luat han ché luong tro béc theo khéi thai. Trén toan thé gidi,
khoang 65% luong tro, xi phat sinh ra tir c4&c nha may nhiét dién than duoc dem di chén 14p.

Dén nhitng nim gan déy viéc tai sir dung tro, xi di va dang dwoc cha ¥ do gia thanh dé thai ting va xu
huéng phét trién bé virng, bao vé méi trudng. Nam 2005 cac nha may dién dét than & My thong bao da tai
sir dung dwoc 40% tro, xi trong cac tng dung khac nhau. Mot lgi thé vé moi truong khac la néu ti sir dung
dugc tro, xi thi s& thay thé duoc cac nguyén lidu hoa thach khac, tiét kiém duoc chi phi dé khai thac va ché
bién chiing [11; 12].

Viéc téi sir dung tro bay nhur mot vat liéu cong nghé cha yéu xuat phat tir ban chét “pozzolan”, dang cau
va tinh twong d6i dong nhat cta no. Tro déy thi lai ¢ két cau twong tu nhu cat va soi. Tai sir dung tro, xi
theo trinh tu giam dan trong cac ddi trong sau: Bé tong va san pham bé tong; dip duong, dé va san 14p;
lam 6n dinh chat thai va déng ran; vat lidu tho cho “clanhke” xi mang, gach khdng nung; cai tao, phuc hoi
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dong cira mo; 1am 6n dinh dét; 1am nén duong; phu gia khoang cho bé tong; cac ing dung khac bao gom
bé tong xdp, ngdi lop, son, luyén kim va chat phu gia cho san pham gém sir va nhya.

O Viét Nam, tro, xi thai cua cac nha may nhiét dién than di duoc quan tdm, nghién ciru va tng dung
trong thuc té doi song. Tai Cam Pha da c6 don vi sir dung tro, xi lam nguyén liéu san xuat nhu: nha may xi
ming Cam Pha, cong ty CP Gach khéng nung Cam Pha Quang Ninh, céng ty CP Xay dung va Phat trién
d6 thi mién Pong va nhiéu don vi khéc. Thanh phan tro, xi thai da duogc cac don vi nay xur 1y dam bao yéu
cau lam nguy@n vat liéu san xuat nhu: Nghién, tuyén ndi, tach loai tap chat, nén, ép .v.v.

Cé4c mau tro, xi tai cac nha may nhiét dién than viing Cam Pha da dugc phan tich tai Trung tdm tu van
chdng an mon va xay dung, Vién Khoa hoc va Cong nghé xay dung va danh gia vé thanh phan, vat liéu

nhu tong hop trong bang 3, 4, 5 va 6 dudi day.

Bang 3. Tinh chdt co Iy cua xi day 1o

T Chi tiéu thi nghiém Ponvi | Mausd 1 | Mausd 2
1 Khoi lugng riéng g/cm?® 2,65 2,65
2 Khoi lugng thé tich xop g/lcm?® 0,77 0,78
3 Luong nudC Y&u cau so v&i mau doi ching % 101,7 102,5
4 Lugng xi ¢ dang cuc, kich thugc I6n hon 100 mm % 0,00 0,00
5 Ch1 Séxhoait.tinl{ cuong do doi vai xi mang sau 28 ngay so % 813 81.9
véi mau doi chung
(Nguon: Ket qud thi nghiém, Trung tdm tu van chong an mon va xdy dung, 2016)
Bang 4. Thanh phan héa hoc cia xi day 1o
T Chi tiéu thir Ponvi | Mausb1 | Mausd 2
1 Tdng ham lugng (SiO2 + Al,O3 + Fe,03) % 88,29 88,35
2 Ham lugng SO3 % 0,95 0,94
3 Ham lugng CaOuy do % 0,00 0,00
4 | Ham lugng mét khi nung % 2,36 2,37
5 Ham luong kiém hoa tan, Na,Oy (0,658 x K,0 + Na,0) % 0,28 0,28
6 Ham lugng kiém cé hai tinh theo Na,O % 0,25 0,25
7 Ham lugng ion clo (CIY) % 0,004 0,004
8 Ham lugng CaO % 4,76 4,76
9 Ham lugng SiO; % 60,00 59,98
10 Ham lugng Fe,O3 % 5,19 5,27
11 | Ham lugng Al,O3 % 23,10 23,10
12 Ham lugng MgO % 1,61 1,61
13 Ham lugng cacbon cb dinh % 0,90 0,90
(Nguon: Két qua thi nghiém, Trung tam tw van chong dn mon va xdy dung, 2016)
Bang 5. Tinh chdt co Iy cua tro bay
T Chi tiéu thi nghiém Ponvi | Miusd1 | Maush 2
1 Khbi luong riéng glcm3 2,34 2,33
2 Khdi luong thé tich xdp glcm3 0,53 0,55
3 | Lwong nudc yéu cau so véi mau ddi ching % 101,7 102,1
4 Lugng sot trén sang 0,045 mm % 17,0 18,0
5 Ch_i S(A’):hOaA't_tinh' cuong do dbi véi xi ming sau 28 ngay so % 915 90.7
véi mau doi chung
(Nguon: Ket qua thi nghiém, Trung tdm tw van chong an mon va xdy dung, 2016)
Bang 6. Thanh phan héa hoc cua tro bay
TT Chi tiéu thir Ponvi | Mausé1 | Mausé 2
1 Tong ham lugng (SiO2+Al,03 .+ Fe;03) % 80,70 80,82
2 Ham lugng SO3 % 1,45 1,47
3 Ham lugng CaOyy go % 0,00 0,00
4 Ham luong mat khi nung % 11,79 11,74
5 Ham lugng kiém hoa tan, Na2Oy (0,658 x K,0 + Na,O) % 0,30 0,30
6 Ham luong ki€m c6 hai tinh theo Na,O % 0,29 0,29
7 Ham lugng ion clo (CIY) % 0,001 0,001
8 Ham lugng CaO % 3,92 3,92
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9 Ham lugng SiO; % 50,10 50,14
10 | Ham lugng Fe;O3 % 6,07 6,15
11 | Ham lugng Al,O3 % 24,53 24,53
12 | Ham lugng MgO % 1,21 1,21
13 Ham luong cacbon c6 dinh % 9,60 9,34

(Nguon: Ket qua thi nghiém, Trung tdm tu van chong an mon va xdy dung, 2016)

V6i ham lugng cac thong sé déu dat tiéu chuan qudc gia TCVN 10302:2014, loai F - Phu gia hoat tinh
tro bay duing cho bé tong, vira xdy va xi mang, nhu: Téng ham luong (SiO2+Al,0z + Fe,03) > 70%, MKN
< 12%, SOs < 3%, CI- < 0,1. Pap ting yéu cau ky thuat dung dé phdi tron bé téng va vira xay cac loai: Ché
tao san pham va cau kién bé tdng cét thép tir bé tdng nang va bé tong nhe; ché tao san pham va cau kién bé
tong khong cot thép tir bé tdng nang, bé tdng nhe, vira xay va ché tao san pham va cau kién bé téng t6 ong.

Nhu vay, tro, xi thai ciia cac nha may nhiét dién than viing Cam Pha hoan toan c6 thé dem tai ché va tai
sir dung nhu trinh bay & bén trén. Dam bao ngudn cung on dinh cho nhu cau cia nhiéu don vi san xuat trén
dia ban. Tuy nhién, con cé nhiing kho khan khi nhitng don vi nay chwa du diéu kién tiép nhan tro, xi theo
quy dinh caa Nghi dinh s 38/2015/ND-CP ngay 24/4/2015 caa Chinh phu (khéng c6 Gidy xac nhan bao
dam yéu cau bao vé¢ moi truong theo Khoan 5 Biéu 32 Nghi dinh s6 38/2015/ND-CP).

Hién nay, trong quan ly Nha nugc con thiéu cac quy chuan ky thuat qudc gia @i vai tro, xi lam vat liéu
thong thuong phuc vu xay dung, san nén vasan Xuét. Do o, van dé xu ly, tiéu thu tro, xi tai cac nha may
nhiét dién than s& dugc giai quyét sém néu cac co quan chirc ning sém ban hanh céc quy chuan ky thuat
Vé tro, xi 1a vat liéu thong thuong, cling nhu nhitng chinh sach dac thd vé quan Iy tro, xi. Tranh viéc danh
ddng vai nhimg quy dinh vé quan Iy, xtr ly cac loai chat thai ran thong thuong khéc.

P

ND Cam Pha : ND Méng Dwong 1
Hinh 3. Khdo sét céc bai chiza tro, x7 thdi ciia cac nha may nhiér dién than tai TP. Cdm Phd

5. Két luan

Luong tro bay va xi day tai cac nha may nhiét dién tai thanh phd Cam Pha phat sinh hang nam 1a khoang
3 triéu tin/ndm. Thanh phan cua tro, xi qua két qua thi nghiém vat liéu da dam bao diéu kién lam phuy gia
cho san xuit xi mang va vat liéu xay dung. Trong béi canh khan hiém cac vat liéu tu nhién nhu: cat, da, .
va viéc khai thac tai nguyén hoa thach ciing gdy tac dong xau dén moi truong. Vi tiém nang da duge danh
gi4, nhiéu don vi trén dia ban mong muon tan dung nguon nguyén lidu nay dé lam phu gia san xuat Xi mang,
bé tong, vat liéu san nén, gach khong nung. Day la viéc lam gilp cho cac doanh nghiép san Xuét nhiét dién
than tai Cam Pha giam ap luc vé véan dé luu giir, xir ly tro, xi thai va phat trién kinh té tuan hoan mot cach
bén virng.

Két qua nghién ctru cua bai bao con g6p phan gitip cac co quan chirc ning cd co sé ban hanh cac Quy
chuin ky thuat quéc gia ddi véi tro xi lam vat liéu xay dung, san nén va phu gia cho san xuat. Dic biét 1a
viéc stra d6i QCVN phu hop véi thyuc té hoat dong cua cac nha may nhiét dién than. Giam &p luc Ién cac
bi chira tro, xi thai va tiét kiém tai nguyén.

Loi cadm on

Nhom téc gia xin tran trong giri 161 cam on dén lanh dao so Tai nguyen va moi truong Quang Ninh,
Trung tam khoa hoc Citi-Green, tap thé lanh dao, cong nhan vién Nha may Nhiét dién Mong Duong 1, 2,
Nhiét dién Cam Pha da cung cip thong tin, tai liéu thuc dia va hd trg nhém nghién ciru thuc hién mot s6
ndi dung trong bai bao nay.
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ABSTRACT

Research on potentialization of ash, slag in thermal power plants in
Cam Pha city, Quang Ninh province

Dao Trung Thanh®*, Phan Quang Vant Nguyen Thi Hong!
1 Hanoi University of Mining and Geology

There are 3 thermal power plants in Cam Pha, Quang Ninh, which include Mong Duong 1, Mong Duong
2 and Cam Pha. These power plants are using coal dust as the main fuel sources to creat the thermal power.
The ash content of coal is from 25 to 42.5 (Ak~25+42.5) with type of coal dust is 4, 5 and 6HG. Combustion
technologies are pulverized coal injection (PCI) and circulating fluidizing bed (CFB). It is estimated that
the plants discharge fly ash and flag of about 3 million tons per year. There should be a reuse of fly ash and
flag residue to protect the environment and avoid wasting of resources. This article presents some study
results on the content of fly ash and slag residue in the site of thermal power plants which provide
orientation for it’s reuse as backfill material, construction and material for cement production to suitable
with sustainable economic development and environmental protection of locality.

Keywords: Fly ash, bottom ash; recycling of ash slag; ash, slag in thermal power plants.
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E RS&' HOI NGHI TOAN QUOC KHOA HOC TRAI AT
SARTM SORNCES A0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Ché tao mang loc Polyme va tiém ning ung dung cong nghé
loc mang trong xu Iy nuéc ¢ Vigt Nam
Tran Hung Thuan®* , Hoang Van Tuan®, & Khic Uan2, Nguyén Sang?,
Tuong Thi Nguyét Anht, Chu Xuan Quang*

! Trung tdm Cong nghé Vat liéu, Vién Ung dung Cong nghé
2 Vi¢n Khoa hoc va Cong nghé Moéi truong, Truong Dai hoc Bach khoa Ha Ngi

TOM TAT

Trong nhling nam gan day, xu thé g dung cong nghé mang loc trong xur ly va tai sir dung nuéce da dugc
nghién ctru va phat trién & nhiéu qudc gia trén thé gidi, trong d6 c6 Viét Nam. Cong nghé loc mang c¢6 wu
diém d6 1a chét lugng nudc sau xir Iy rat tt, 6n dinh va co thé tai sir dung. Cong nghé loc mang st dung
mang vi loc (MF), siéu loc (UF), loc nano (NF) va tham thau nguoc (RO) da cho thay kha ning ung dung
to lén trong xur 1y nude Cap, xu ly va téi st dung nudc thai, khir man,... So véi cac phuong phap xir 1y nuéc
truyén thong xtr Iy nuée bang cong nghé loc mang mang lai nhidu wu diém khéc biét nhu kich thuéc nho
gon, d& mo dun hoa, c6 kha ning tai sir dung vat liéu, kha nang tu 1am sach khéng can (can it) hoa chat,..
Trién vong ung dung cua cong nghé loc mang cho xir Iy méi truong nudce tai Viét Nam, dac biét la Vén dé
tai sir dung nuéc, duge danh gia 1a tiém tang va tr¢ nén Cép thiét trude tinh trang ngay cang khan hiém
nudce sach. Két qua nghién ciru ciing cho thay, hién nay hau hét cac hé thiét bi hoac mé dun xir Iy nudc tng
dung céng nghé loc mang déu nhap khau tir nuée ngoai, cac co so nghién ctru trong nude chua ty san Xuat
dugc. Do vay, Van dé 1am chu c6ng nghé, thiét bi dé ché tao ra mang loc, dic biét 1a mang loc soi rong 1a
vén dé hét stic can thiét.

Tir khoa: Cong nghé loc mang; mang loc soi rdng, tai sir dung nudc thai; xir Iy nuéce thai; khan hiém nuée
sach

1. Gigi thiéu

Hién nay, van dé nudc sach dang 1a mot théch thire dbi véi nhidu quoc gia trén thé gigi, trong d6 c6 Viét
Nam. Do qua trinh cdng nghiép hoa ngay cang phat trién, sy bung nd dan sé ngay cang gia tang dan dén su
thiéu hut ngu0n tai nguyén nude (nwdc mit, nudc ngam) cho cac hoat dong sinh hoat va san xuat. Hon nita,
do bién d6i khi hau, thién tai han han, i lut xay ra phiic tap gay anh huong dén nguon tai nguyén nuéc. Vi
thé, viéc tai str dung nudc sé 12 bién phép hiéu qua dé giai quyét van dé khan hiém nudc trong tuong lai.

Céc phuong phap thong dung dé xur Iy cac ngudn nudc thai nay nhu 1ang loc, keo tu, ao hd, dat ngap
nudc va ban hoat tinh ... déu ¢ nhitng wu nhugc diém riéng. Ung dung mang loc polyme trong céng nghé
xtr 1y nuéde va nudc thai cho phép loai bo nhiéu chat gay 6 nhidém ciing nhu cac vi khuan gay bénh cho con
ngudi. Tai cac nudc phét trién, ky thuat loc mang da duoc nghién ciu, trién khai thuc té va cai tién trong
nhiéu thap ky gan day. O nuéc ta, cdng nghé loc mang ciing da bit ddu dwoc trién khai thu nghiém hon
chuc nam gan day, phan l6n tap trung ing dung trong viéc xur Iy nudce thai, va bude déu da cho thdy nhirng
két qua kha quan trong viéc két hop vai cac cong nghé truyén thong nham nang cao hiéu qua xir ly va nang
cao ty 18 tai sir dung ngudn nudc thai. Tuy nhién, & nudc ta hiu nhu chwa c6 cac nghién ciru ché tao vat
ligu va m6-dun mang loc polyme nhim (ing dung trong cdng nghé xir 1y moi truong nude. PE ¢6 thé ap
dung cong nghé loc mang ¢ quy mo cdng nghiép trong tuong lai, dép tng nhu cau sir dung cho cac hé thng
xu ly cong Suat 16n va cho nhiéu doi tugng nudc can xir ly khac nhau thi viéc 1am chi ky thuat ché tao vat
liéu mang loc polyme dong vai tro quan trong.

Trong nghién ctru nay, trén co sé tong hop va danh gia so bo vé tinh hinh nghién ctu va ang dung cua
cong nghé loc mang, ching t6i dua ra nhitng phan tich va nhan dinh so bg vé tiém niang wng dung cia céng
nghé nay cho vén dé xir Iy méi truong nudc & Viet Nam.

*Tac gia lién h¢
Email: thuanth@yahoo.com

76



2. Vat liéu va cdng nghé loc mang
2.1. Vit ligu ché tgo mang loc

Nghién ctru phat trién vé vat liéu mang loc da duoc quan tam, chi trong & cac qudc gia phét trién nhu
My, Canada, Bic, Israel, Ha Lan, Uc .v.v. tir nhiéu thap nién trudc. Tai chau A, Nhat Ban 1a qudc gia dau
tién thuc hién nghién ctru ché tao vat lieu mang loc ndi chung va mang loc polyme néi riéng nhu mot huéng
phét trién cha dao trong cac du &n Cap qudc gia vé cong nghé xtr nude va nudc thai (cac du an MAC 21,
ACT 21, e-Water, ... duoc lién tuc trién khai tir nim 1991 dén nay). Tiép theo d6 1a Han Qudc, trén co s&
tham khao kinh nghlem tir cac qudc gia khac nhu Nhat Ban va My, da xay dung dy an Eco-Star véi mot
tiéu phan quan trong (12-Water Tech) tap trung nghién ctu phat trién vat liéu mang loc polyme, md-dun va
cdng nghé xu 1y nude sir dung mang loc. Trong vai nam gan day, Slngapore va Malaysia cling day manh
huéng nghién ciru nay va da thu duoc nhiéu két qua hiru ich. Cac san pham mang loc cta Trung Qudc ciing
da xuét hién nhiéu trén thi truong, tuy nhién mic d6 ddng nhat vé chat lwong con han ché va chua dugc
danh gia cao.

Vit liéu ché tao mang c6 thé dugc chia lam ba nhom chinh: (i) polyme, (ii) kim loai va (iii) v6 co (gém).
Mang ché tao bang kim loai va gém do bén cao va c6 thé rira nguoc dé giam hién tugng tic mang (Salahi,
2010). Tuy nhién, loai mang nay dit hon cic loai mang polime nhu polyvinylidene fluoride (PVDF),
polyethersulfone (PES), polyethylene (PE), va polysulfone (PSf). Cho nén, hién nay cac loai mang polyme
dugc dung pho bién nhét. Kich thuéc 16 cia mang thuong nam trong khoang 0,01 dén 0,45 pm (Cao, 2012).

Trong s6 cac vat liu mang loc polyme phé bién hién nay duoc dung trong hé thong xir 1y, vat liéu
polyethersulfone (PES) duoc quan tam lya chon nhiéu nhat. Day 1a loai vat lidu mang ua nudc Voi cau trlic
dbi xing, ¢6 téc dd loc cao hon cac loai vat lidu khac, ddng thoi co dac tinh gén két protein va hoat chét
duoc thap. Mang PES c6 tinh chat bén hda hoc rat cao va 6n dinh nhiét hon 230 °C. Mang PES chu yéu
dugc sir dung trong céc loai mang siéu loc, vi loc, va loc thim tach (Wang, 2011; Zhao, 2012)

2.2. Hinh thai mang loc va ky thudt ché tgo

Phan loai theo hinh thai cua mang, mang loc dugc phan thanh 2 dang chinh la (i) mang loc dang tam
(phién) phang va (ii) mang loc dang soi réng (Daramola, 2012). Ngoai ra, tly thudc vao yéu cau ky thuat,
dang hinh hoc ctia mé dun mang c6 thé duoc ché tao khac nhau cho g dung thuc té.

(b)
(a)

(e)

Dang mang soi rong
Hinh 1. Cac dang hinh thai cia mang loc va mé dun mang

Vé k§ thuat ché tao mang, cac dang mang loc c6 hinh théai khac nhau thi cong nghé ché tao ciing khac
nhau va thuong sir dung cac phuong phéap vat Iy bao gdm pha tron va phuwong phéap phi bé mat, va phuong
phép hoa hoc bao gom quang hoa trung hop, tia gamma va chum tia dién tir, plasma, gia nhiét keo tu dao
pha, chuyén doi nguyen tur bé mat va trung hop (Liu, 2009; Deng, 2009). Trong nghién ctru nay, ching toi
di sdu phan tich vé cong nghé ché tao mang loc soi rong st dung ky thuat TIPS (Thermally Induced Phase
Separation).

Trong k¥ thuat TIPS, su phan chia pha dugc dién ra khi lam lanh mot dung dich polyme da dong nhat ¢
nhiét do cao hon va tao ra mang soi réng. Pay la mot phuong phap hiéu qua str dung cho cac polyme khdng
tan trong cac dung mdi & diéu kién thuong nhung tan duoc & nhiét dd cao hon. Dung dich ddng nhét dugc
chuin bi bang cach khudy tron mot hdn hop polyme va chit tao 15 & nhiét d6 cao hon nhiét d6 phong. Su
phan chia pha s& dién ra khi dung dich bi giam nhiét do.
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TIPS la phuong phap tao mang véi 15 x6p dong déu hon do sw chuyén nhiét nhanh hon so véi phuong
phép khuéch tan. Viéc kiém soat kich thudc 16 thuong 1a do kiém soat dugc tdc do 1am lanh. Hon nira,
phuong phap TIPS duoc chia thanh ba loai theo sy phan chia pha bao gom: phan chia pha long — long, phan
chia pha ran-léng tai d6 c6 sy hinh thanh polyme tinh thé, phan chia pha long-rin tai d6 c6 sy tinh thé hoa
dung méi. Mic du TIPS la mot phuwong phap méi ché tao mang réng nhung cac qua trinh hinh thanh mang
ctia phuwong phép nay c6 nhiéu uu diém so véi phuong phap truyén théng khac.

Sw hinh thanh mang bang ky thugdt TIPS:

- Tao hdn hop nguyén ligu tir polyme va dung méi hoa tan. Diém sdi cua dung méi phai cao.

- Pua hdn hop nguyén liéu vao binh (bé) noi keo tu.

- Tao su dao pha bang téc do lam lanh thich hop. Dé tao ra kich thudc 16 16n hon, duy tri nhiét d6 tai
mot gia tri nhat dinh va cac giai doan tao giot polyme ting 1én. Cudi cuing, polyme déng ran bai qué trinh
héa thay tinh.

- Téch rira dung méi du bang etanol hoic mot dung méi khac.

Ky thuat TIPS c6 thé dugc chia thanh 2 loai:

- UCST-TIPS (Upper critical solution temperature): phuong phap TIPS thyc hién ¢ nhiét @6 trén nhiét
d6 t6i han cua dung dich. Tai d6 su phan chia pha gy ra bai su chuyén nhiét, cac thong sb can kiém soat
it hon so véi cac phuong phap truyén théng. Do dé, mang loc ché tao bang UCST-TIPS c6 phan bé kich
thudc 16 mang nho hon, do xdp cao hon va co tinh tét hon. Tuy nhién, phuong phap nay khi ung dung trong
thuc té s& bi gioi han do viéc phai lya chon chét pha lodng thich hop ciing nhu nhiét do ciia qué trinh kha
cao.

- LCST-TIPS (Low critical solution temperature hay RTIPS): 1a phuong phap TIPS thuc hién ¢ nhiét do
thip hon nhiét d6 t6i han cua dung dich polyme. Mang loc ché tao bang phwong phap nay ¢ nhitng dic
tinh rat tuyét voi. Dung dich polyme dong nhét duoc tao ra tai nhiét d6 phong va sau d6 dua vao bé chua
nudéce vai nhiét do cao hon dé hinh thanh mang, sy phan chia pha gay ra béi viéc gia nhiét dung dich polyme
nhanh.

Uu diém cua ki thugt TIPS

- S0 véi phuong phap nhung trong chat khong dung méi, TIPS 1a phuong phap thich hop véi
cac polyme c6 kha ning hoa tan thap, nhu cac polyme tinh thé, do nhiét d6 tao dung dich cao
hon khé nang hoa tan polyme trong dung moi.

- Céc 1 tréng I6n khong duoc hinh thanh trong mang

- Trong phuong phap nay, mang duoc tao thanh c6 thé dé dang kiém soét va c6 kha ning tai
sinh.

- Mang tao thanh c6 thé tao ra ¢ nhiéu hinh dang khac nhau dic biét 1a dang soi mang rdng.

Phéi tron
nguyén liéu
va Tao keo

Mang loc dang si rong

200 0O
U U L& cudn kéo soi

Bé keo tu Bé tach dung méi

Dau phun
tao soi

Hinh 2. Nguyén ly Hé thiét bj ché tgo mang sei rong si dung ky thugt TIPS

2.3. Nghién cieu ché tao mang loc dinh huwéng iing dung ¢ Viet Nam

0 Viét Nam, cong ngh¢ loc mang da duoc quan tam nghién ctru va ting dung trong khoang hon chuc
nam gan day. Tuy nhién, phan l6n cac nghién ctru méi chi tap trung vao che tao mang loc dang tam phang,
sir dung cac vat liéu c6 nguon goc xenlulozo va dinh huéng g dung cho cac muc dich nhu loc dich tiém
truyen trong y té, loc bia (Tran Thi Dung, 2005; Lé Viét Kim Ba, 2006; Vi Quynh Thuong; 2013)
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Trong xt 1y nude va nudc thai, mot sb don vi nghién ciru va trudng dai hoc nhu Pai hoc Khoa hoc Tu
nhién Ha Noi, Pai hoc Bach khoa Thanh phé H5 Chi Minh ciing da tién hanh nhiing tng dung, khao st
ban dau vé hiéu qua caa cdng nghé loc mang trong viéc xir ly cac ngudn nudc thai sinh hoat va nudc thai
cong nghiép. Mot vai cong ty vé cong nghé moi truong ciing da trién khai cong nghé nay vao xir ly cac
nguon nudc thai phan tan. Tai nha may xu 1y nudc thai tap trung Yén S¢ caa Ha Noi cong nghé loc mang
cta Malaysia ciing da dugc ap dung thir nghiém.

Nhu vay, qua thyc té co thé thay, thi truong mang loc ¢ nude ta dang ngay cang ma rong, trong khi d6
cac san pham mang loc hién hitu trén thi truong dang duoc nhap tir nudc ngoai dudi dang md-dun hoac hé
thong hoan chinh. G nudc ta hiu nhu chua c6 co so nghién ctu, san xuat vat ligu ciing nhu mo-dun méng
loc dé tng dung trong cong nghg xit 1y moi truong nude. BE cd thé trién khai tng dung cong ngh¢ loc mang
¢ quy mo cong nghiép trong tuong lai nham dép tng tot nhat nhu cau sir dung cho céc hé thong xtr ly cong
suét I6n va cho nhiéu dm tuong nu6ce can xtr ly khac nhau thi viéc 1am chu dugc ki thuat ché tao vat liéu
mang loc polyme 12 van dé cin dugc dau tu nghién ciru, ché thir san pham.

Trong vai ndm tré lai day, véi sy dau tu nghién ciru nham dinh huéng phaét trién va ung dung céng nghé
mang loc & quy md cong nghiép cho xir 1y nudce. Trung thm Cong nghé Vat lieu (AMT) thudc Vién Ung
dung Céng nghé (B6 Khoa hoc va Cong nghé) di c6 duoc nhitng két qua nghién ctru budce dau trong viéc
lam chu cdng nghé va thiét bi san xuit mang loc soi rdng quy mé cdng nghiép. Hién nay, Trung tim AMT
da san xuat thanh cong mang loc soi rdng st dung vat liéu polyme PES. Qua trinh ché tao mang loc polyme
dugc thyc hién bang ky thuat dong tu dao pha (TIPS) trong diéu kién ky thuat tai Viét Nam va danh gia
tiém nang ung dung loai vat liéu ndy vao muc dich xtr Iy nudce va nude thai. Qua trinh tach pha cua dung
dich polyme cé chta poly(ete-sunphon) (PES), dimethyl-formamide (DMF) va phu gia da hinh thanh vat
lieu PES ¢6 ciu tric phd hop tinh ning loc. Nang suat loc ciia mang PES ché tao dwoc turong duong mot
s6 san pham thuong mai.

Hinh 3. Hé thiét bj che ta0 mang Ioc Soi rong tgi Trung tam AMT

3. Thuc té ing dung va trién vong ciia cong nghé loc mang
3.1. X ly va tai s dung nwoc thdi

Trong khoang hon mudi nam tré lai day, cong nghé mang thuc sy thu hit dwoc nhiéu nghién ciru va da
dugc tng dung nhiéu trong thuc té. Bong thoi xu thé nghién ciru va tng dung hién nay theo hudng sir dung
mang vi loc (duong kinh 16 d = 0,05 — 2 um) dat nhiing chim trong bé suc khi (Klatt, 2003). Trong hé thong
xtr Iy sinh hoc két hop loc mang (MBR), bé ling thtr cap c6 trong cong nghé xir ly hiéu khi truyén théng
(CAS) hoan toan duoc loai bo, gidp tiét kiém chi phi van hanh va khéng gian xay dyng hé théng xu ly. Lé
Vin Chiéu va cong su (2010) da trién khai nghién ciru xir Iy nuée hd 6 nhidm & Ha Noi bang cong nghé
AO, bun hoat tinh két hop mang vi loc (MBR). Trong mot nghién ctru khac, hé théng MBR qui mé pilot
xir Iy mot phan nuéc hd Kim Lién, Ha Noi (H6 chira nuée thai sinh hoat véi cong suét tir 60 - 100 m3/ngay
dém); chay thr nghiém trong 9 thang va cho két qua nghién ctu loai bo SS dat 100%, COD dat 85%,
ammoni dat 97% va Coliform dat 99%, dap ung QCVNO8: 2008/BTNMT (Tran Thi Viét Nga, 2013).
Nguyén Dirc Toan va Pham Tién Nhat (Trung tim Tu van va Cong nghé Méi truong, Tong cuc Moi tmong,
thang 10/2011) da (ng dung cong nghé MBR dua md dun mang sinh hoc dé xir Iy nuéc ho 6 nhiém vao lip
dat va van hanh thir nghiém tai ho Bién Bach thuoc phuong Van Giang, Thanh phé Ninh Binh qua qua trinh
van hanh thir nghiém, ldy mau phan tich chat lugng nude dau ra cho thay, cac chi tiéu nhu BODS, COD,
N-NH,*, Coliform déu dat loai A. Nho qua trinh phan tach bang mang, bun (sinh khoi) s& bj loai trur gan
nhu hoan toan. Dong sau xur 1y khong chura chét ran lo ling, nong do chat hitu co rat thap nén cé thé xa
truc tiép vao ngudn nude mat, ¢o thé téi sir dung cho muc dich 1am nguoi, cho tudi tiéu ndng nghiép, v.v.
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Hinh 4. Hé thang CAS (a) va hé thang MBR (b)

Viét Nam ciing nhu cac quéc gia khac trén toan thé gisi déu dang phai ddi mat voi van dé khan hiém
nuéc. Ngudn nudc cap bi khai théc can kiét, khong dap ting dwoc nhu cau sir dung ngay mot ting cua Xa
hoi. Vi thé nén viéc tai st dung nuc s& 14 mot bién phap hitu hiéu gop phan giam ap luc cho nganh nudc
cap. Trong Nghi dinh 80/2014/NB-CP vé Thoat nudc va Xir Iy nudc thai ciing dé cap dén lya chon cong
nghé xir Iy phti hop dé c6 thé tai sir dung. Do vy, tng dung cdng nghé loc mang trong xir Iy nudc thai hira
hen s& la mot hudng di trién vong tai Viét Nam.

3.2. X ly cdp nwéc sach cho hé gia dinh trong cdc khu dé thi

Hién nay, hi¢n nay hau hét cac khu d6 thi & nudc ta déu sir dung nudc sach do cac nha may xu 1y nudéc
tap trung cung cap. Luong nudc dau vao tai cac nha may xi ly chu yéu lay tir ngudn nudc mit (70%) va
nudc ngam (30%) (World Bank, 2014). Cong nghé xir Iy nudc cap tai cac nha may thong thudng dugc ap
dung gém cac budce keo tu, dong tu, ling dong, loc cat, sau do sir dung clo dé khu trung. Mic du, da sb cac
nha may déu dam bao cung cap nudc sach theo tiéu chuén nudc an udng, nhung vi nhiéu ly do khac nhau
(lwu trix, van chuyén,...) dan dén chat lugng nudc t6i tay cac ho gia dinh tai cac khu do thi c6 nhimg noi
nuéc van khong dam bao chit luong. Do vay, cac thiét bi loc mang sé 1a giai phap thiét thuc dé xir Iy nuée
an udng cho cac ho gia dinh trong cac khu d6 thi & Viét Nam.

3.3. Xa ly cdp nwéc sach sau cho khu viee néng thon sau thién tai, lii lut

Nhiéu hé théng loc nuée s dung mang loc NF/RO véi gi ca canh tranh da duoc ban phd bién trén thi
truong toan thé gidi. Tuy nhién, cac hé thiét bi nay phan 16n 1a chay bang dién. Sy phu thudc vao dién dan
dén viéc sir dung cac thiét bi loc NF/RO dé cung cap nuéc udng tai nhitng khu vie ndng thon, dic biét la
sau cac dot thién tai, 1d lut s& bi han ché do thiéu dién. Do vy, cac thiét bi/hé thdng loc sir dung mang loc
soi rong vai co ché loc ty chay khdng can niang lwong s& 12 giai phap hiru ich nham giai quyét bai toan thiéu
nudc sach sau nhirng dot 1ii lut, thién tai & khu vuc néng thon.

4. Két luan

Cong nghé loc mang di va dang duoc diu tu nghién ctru, wng dung va tha nghiém trong gan chuc ndm
tro lai day, dac biét 1a trong xu ly moi truong nuéc. Swr dung cong nghé loc mang két hop vaoi mot s6 phuong
phap khac la giai phap gilp nang cao va khac phuc mot s6 nhuoc diém cua phuong phap xir Iy nudc truyén
thong, dac biét 1a tiét kiem chi phi van hanh, dé md dun hoa, tiét kiém chi phi xay dung. Hién nay, mang
loc (mang loc soi rdng) va md dun mang di san xuat dwoc tai Viét Nam, didu nay htra hen mé ra mot huéng
phét trién mai trong viéc lam cha cong nghé ché tao va wng dung c6 hiéu qua céng nghé loc mang cho X
1y méi truong nudc trén qui md cong nghiép tai Viét Nam (xir ly va tai sir dung nude thai; xu ly va cung
cap nudc sach cho khu vyc ndng thén sau li lut,...).

Loi cadm on

Béo cdo duoc thyuc hién trong khudn kho dé tai nghién ctu khoa hoc va phét trién cong ngh¢ cip Bo
KH&CN (Hop dong s6 05/2017/HP-DTCB) do Vién Ung dung Céng nghé la to chirc chu tri dé tai.
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ABSTRACT

Polymer Membrane Fabrication and Perspective Application of
Membrane Technology for Water Treatment in Vietnam

Tran Hung Thuan'*, Hoang Van Tuan! Do Khac Uan?, Nguyen Sang?,
Tuong Thi Nguyet Anh?, Chu Xuan Quang?

! Center for Advanced Materials Technology, National Center for Technological Progress
2 School of Environmental Science and Technology, Hanoi University of Science and Technology

Recent years, the trend of using membrane technology in water treatment and reuse has been studied and
developed in many countries around the world, including of Vietham. Membrane filtration technology has
the advantage that the water quality after treatment is very good, stable and reusable. Filtration membrane
technology uses microfiltration (MF), ultrafiltration (UF), nanofiltration (NF) and reverse osmosis (RO)
membranes have shown great applicability in water treatment, wastewater treatment, desalination, etc.
Compared with the conventional water treatment methods, water treatment by using membrane filtration
technology offers many advantages such as compact size, easy to modularize, eco-friendly materials, high
chemical resistance, etc. The application prospect of membrane filtration technology for water treatment in
Vietnam, especially wastewater reuse, is considered to be increasing and becoming more urgent in the face
of increasing water scarcity. The research results also show that almost of the equipment or processing
modules that use membrane filtration technology are imported from abroad, the research facilities in the
country are not self-produced. Additionally, the equipments and the modules that employing filtarion
membrane are also mainly imported from abroad. Therefore, the requirement for mastering the technology,
equipment to make membrane, especially the hollow fiber membrane is necessary.

Keywords: membrane filtration technology, hollow fiber membrane, water treatment, wastewater reuse,
desalination
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SARTM SORNCES A0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)
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Nghién ciru cac dieu kién toi wu dé xéac dinh nitrit trong
nudc thai S6ng Nhué bang phuong phap trac quang

Dao Dinh Thuan'* , Nguyén Vian Ding,
! Khoa Moi truong, Truong Dai hoc Mo - Dja chat

TOM TAT

Theo thong ké, tai Ha Noi, nudc thai sinh hoat tir 300 + 400 ngan m®/ngay dém, tir cong nghiép khoang 85
+ 90 ngan m3/ngay dém, tong khdi lwong réc thai sinh hoat tir 1800 + 2000 m¥/ngay dém trong khi d6 méi
chi thu gom dwoc khoang 850 m¥/ngay dém, phan con lai khong dugc xir Iy xa tryc tiép vao cac khu dét
ven hd, song Nhué, muong trong ndi thanh. Két qua 1a mac d6 6 nhiém boi NH,*, NOy, NOs™ ting gip
hang chyc Ian so véi tiéu chuan cho phép. Viéc bao vé chét luong nuéc can phai duge dua vao quy hoach
phét trién kinh té - x4 hoi cua thanh phd. Bai bao trinh _bay phuong phap xdc dinh ham lugng nitrit trong
nudc thai séng Nhué bang tric quang c6 sir dung cac mau thir. Két qua ciia phwong phép cho hiéu suat xac
dinh dugc ham lugng nitrit cao va khong gay doc to trong nudc.

Tir khoa: nitrit, 6 nhiém, nuéc thai, quang phd

1. Pit van dé

Hign nay, theo tiéu chuan Viét Nam ham lugng NO>" cho phép 1 0,01mg/I (theo N) d6i véi nuée mat
c6 thé dung lam ngu0n Cap nudc sinh hoat va 0,005mg/1 (theo N) ddi voi nuéc mat dung cho cac muc dich
khac. Tuy nhién nhiéu nguén nudc sinh hoat & Ha Nai bi nhiém NO,™ qué tiéu chuan cho phép trén.

Theo thong ké, tai Ha Noi, nuéc thai sinh hoat tir 300 + 400 ngan m®/ngay dém, tir cong nghiép khoang
85 + 90 ngan m¥/ngay dém, tdng khdi lugng rac thai sinh hoat tir 1800 + 2000 m¥/ngay dém trong khi d6
méi chi thu gom dugc khoang 850 m¥/ngay dém, phan con lai khong dugc xir Iy xa truc tiép vao cac khu
dét ven hd, song Nhué, muong trong nodi thanh. Két qua 1a mac do 6 nhiém bai NH4*, NO, NO3™ ting gip
hang chuc lan so véi tiéu chuan cho phép [1,2]. Viéc bao vé chét lugng nudc can phai duge dua vao quy
hoach phat trién kinh té - xa hoi ciia thanh phd. Bé khang dinh ngudn nuéc ¢6 bi 6 nhiém hay khdng thi
can phai c6 phuong phap xac dinh chinh xéc, cho sai s6 trong giéi han cho phép. Ngudi ta di xac dinh nitrit
bang phuong phap do quang c¢é nhiéu thudc thir [3,5]. O cong trinh nay ching t6i nghién ctru phuong phap
xac dinh ham lugng NO™ sunfanilic va o — naphtylamin (thuéc thir Griess — 110s), tir d6 budc dau nghién
ciu xa ly NO2 trong nuéce bang phuong phép sinh hoc (nudi trdng thyuc vat thiy sinh) va phuong phap hoa
hoc (thay d6i pH méi trudng bang axit sunfuric loang). Pay la nhitng phuong phap don gian, ré tién, cho
hiéu qua cao va khong gay doc td cho nuéc.

Trong ndi dung bai béo nay, chiing toi sir dung phuong phap phan tich tric quang dé xac dinh ham luong
nitrit c6 trong nuéc thai séng Nhug, thanh phd Ha Noi.

2. Hoéa chit va dung cu, may do dé thuc nghiém
2.1. Hoa chat
Pha thudc thir Griess — Ilos (axit sunfanilic va a — naphatylamin) biang CH;COOH.
Pha thudc thir Griess — llos bang HsPO4 (Griess — llos B).
Pha dung dich NaNO; chuan: 102 M va 10 M
Can chinh xac mot lwong NaNO; loai pa, sao cho pha vao binh dinh mirc 500 ml ¢6 ndng d6 ¢ 102 M.
Sau d6 1dy mot thé tich chinh xac NaNO> vira pha dem di x4c dinh ndng d chinh xac hon bang cach chuan
d6 véi thude thir KMn040,0100 N, chuyén dung dich NaNO, vao chai mau ti va bao quan trong bong tdi.
Dung dich NaNO, 10 N: Iy chinh xac 5,00 ml NaNO 0,01M, pha thanh 500 ml bang nuréc cét hai lan.
Cha y: Do NaNO; khong bén nén truée khi 1am thi nghiém phai xac dinh lai ndng do cua né.
Céc hoa chat khac: H2SO, loding, NaOH, H2C204, H20, KMnOs,... dugc st dung trong cong trinh nay
déu thuoc loai pa.
2.2. Dung cu, mady do
Can phan tich Sartorius do Cong hoa Lién bang D¢ san xuat c6 do chinh xac dén + 0,1 mg.

*Tac gia lién h¢
Email: daodinhthuan64@gmail.com
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May cit nudc hai dau cua hang Bibby (Anh Quéc) san xuat.

May d6 pH — Meter (TOA — Nhat Ban).

Céc dung cu thuy tinh déu cta “ngoai” nhip cé d chinh xéac cao.
3. Két qua va thio lugn ] ) ]
3.1. Nghién citu cdc dieu kién toi wu dé thuc hién phdn #ng azo héa giia nitrit véi thuac thar axit
sunfanilic + e-naphatylamin(Griess-1los)

Qua trinh xay ra phan tng azo hoa:

+ Pau tién, anion nitrit tdc dung vai axit sunfanilic:

NO; + CH,COOH + HN ~(())~ SOH — CH,OCON =) SoH)
+ Sau d6 tac dung vé6i o — naphtylamin tao thanh hop chit mau azo: .

CH,OCOIN=N(())- SOH] + Oy~ —>

(Khéng mau) @

HO,S —@—N:N NH, + CH,COOH

0

(Hop chdt azo mau do)
Nhu vay, chiing tdi phai di tim cac diéu kién tbi wu tao thanh hop chit mau azo dé tién hanh do quang
xac dinh ham lugng nitit.
3.1.1. Két qua khdo sdt tim buéc song hdp thu cuc dai cia hop chat azo
Ta phai chuan bi binh dinh mac 25ml chtra dung dich NaNO; va 2ml thubc thir (axit sunfanilic va o —
naphtylamin), dinh mic dén vach bang dung dich CH;COOH (pH = 1,0) va nudc cat sao cho thu dugc
dung dich trong 6 nong d6 NaNO; la 1,4.10° M; pH = 1,5; kiém tra gié tri pH trén may pH — Meter.

0,50 A
Enpimg 2

By |

oo | ...J--::-aﬁ_‘_“'i{u
020 -
300,0 04,0

Hinh 1. o6 thi biéu dién s phu thuge mét dé quang cua hop chdt azo vao bude song do trén may
Biochrom Ltd o pH =1.5
Puwong 1: Phé hap thu ciia hon hop thuac thiz; Prong 2: Phé hap thu cua hop chat azo

ROt tirng dung dich dén 2/3 cuvet, dem do mat d6 quang trén may Biochrom Ltd & cac budc song A =
300 + 700nm. Dung dich so sanh la hdn hop thudc thir (axit sunfanilic va o — naphtylamin). Cac két qua
duoc thé hién trén hinh 1.

Hinh 1 thdy budc séng hap thu cuc dai ciia hop chét azo 1a A = 532nm va & budc séng nay hdn hop thudc
thir hau nhu khong hap thu. Vi vay, chiing t6i tién hanh do quan ¢ budc song A = 532nm.
3.1.2. Khdo st tim thoi gian bén mau cua hep chdt azo

Trong qua trinh khao sat sy phu thudc mat d6 quang cua hop chit azo vao thoi gian, ching toi thiy mat
d6 quang cua hop chat azo hau nhu khong thay doi trong khoang thoi gian tir 40 — 45 phut. Nhu vay, hop
chat azo rat bén theo thoi gian, thuan lgi cho qua trinh phan tich NO, bang phuong phap do quang. Chung
t6i tién hanh do mat do quang sau khi tao hop chat mau dwoc 5 + 10 pht.
3.1.3. Khdo sat néng dé nitrit toi wu tham gia phan ing

Chiing t6i tim dugc ndng d¢ nitrit toi uu tham gia phan &ng nam trong khoang 0,5.10°° + 2,4.10° M. Vi
vay, khi khao sat tim cac diéu kién dé thuc hién phan ung azo hda tét nhat, ching t6i lay nong do6 NaNO,
nam trong khoang trén. ‘
3.1.4. Khao sat khoang pH t6i weu dé thyec hién phan iéng

Hat 0,5ml dung dich NaNO, 105M va 2ml thuéc thir (axit Sunfanilic va a — Naphtylamin) vao céc céc,
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thém nudc cat hai lan dén gan 20ml.

¥

o 1 2 3 4 I

: | :
| i '
| 04 . :
| '
| ¥ N pH !
|

Hinh 2. P6 thi sy phyu thugc mdr dé quang cua hep chdt azo vao pH
do trén may tu ky Biochrom Ltd o 2=532nm

Do pH: Diéu chinh pH trén méay pH — Meter bang dung dich CH;COOH 0,1M va NaOH 0,1M dén pH
= 0,5 + 3,2 rdi chuyén vao binh dinh mirc 25ml, dinh mirc dén vach bang nudc cat hai lan. Po lai pH xem
¢6 thay ddi khong.

Po mdt dé quang: Rét tirng dung dich dén 2/3 cuvet, dem do mat d6 quang trén méay Biochrom Ltd & A
= 532nm. Dung dich so sénh 1a hdn hop thubc thir (axit sunfanilic va a — naphtylamin). Céc két qua dugc
trinh bay trén hinh 2.

Hinh 2, cho thiy & budc song A = 532nm, pH t6i wu nam trong khoang 0,75 + 2,00. Vi vay, trong cac
thi nghiém tiép theo chdng tdi tién hanh thi nghiém ¢ gié tri pH = 1,5.

3.1.5. Khao sat thé tich thusc tha toi wu

Chuan bi mét diy binh dinh mitrc 25ml chira dung dich NaNO, ¢6 nong do ¢b dinh bang 2,0.10° M, pH
=1,5. Trong d6 co cac thé tich thudc thir (axit sunfanilic va o — naphtylamin) 1an luot 13: 0,5; 1,0; 1,5; 2,0;
2,5; 3,0 ml. Kiém tra lai pH trén may pH — Meter.

R6t tirng dung dich dén 2/3 cuvet c6 chiéu day | = 1cm rdi dem do mat d6 quan trén may Biochrom Ltd
& bude song A = 532nm. Dung dich so sénh 12 hdn hop thudc thir (axit sunfanilic va a — naphtylamin). Thé
tich thudc thir téi wu ndm trong khoang 1,5 + 2,5ml. Vi vay, trong cong trinh nay chdng toi lay thé tich
thudc thir 1a 2ml.

3.2. Xdc dinh h¢ sé hdp thu mol phan ti# ciia hep chdt azo theo phwong phdp Komar

Tir két qua do mat d6 quang cua hop chat mau azo phu thudc vao nong do thude thir (axit sunfanilic va
o — naphtylamin), chung t6i tinh dwoc dé s hap thu mol phan tir caa hop chét azo theo phuong phap Komar
Véi sy tro gilp ciia chuong trinh duoc 14p trinh theo ngdn ngir Pascal duoc két qua:

Ethuée th - nivit = 38 626,4510 + 2 447,1996 = (3,9 + 0,2).10* (mol-.cmt)

Hé s6 hap thu mol phan tir cia hop chit azo lan dau tién ching toi tinh dugc nay chua thy c tai lisu
nao cong bé dé tién so sanh.

(Trong d6: A = 532nm, pH = 1,5, nitrit tic dung véi hdn hop thudc thir (axit sunfanilic va o —
naphtylamin) theo ty 1€ 1:1 va

Eo-Naphtylamin = 24,5914 + 0,6613 = (25 + 0,7) (mol-t.cm™), ciing do & A = 532nm).
3.3. Xay dung dwong chudn bang phwong phdp trdc quang
3.3.1. Xay dung dwong chudn

Pha dung dich: Chuan bi mot diy binh dinh mirc 25ml ¢6 thé tich dung dich NaNO2 ting dan, thém
2ml hd hop thude thir (axit sunfanilic va a — naphtylamin), dinh mirc bang dung dich CH3COOH (c6 pH =
1,0) va nudc cat dén vach dé dwoc ddy dung dich ¢6 pH = 1,5. Kiém tra pH trén may pH — Meter.

Po mit d§ quang: ROt tirng dung dich vao cuvet c6 1= 1,0cm, dem do mét d quan trén may Biochrom
Ltd & budc song 532nm. Dung dich so sanh 1a hdn hop thudc thir (axit sunfanilic va o — naphtylamin). Céc
két qua duoc trinh bay trong bang 1 va hinh 3.

Bang 1. Su phu thuéc mat do quang caa hop chit azo vao ndng do nitrit do trén may Biochrom Ltd & pH =
1,5va A =532nm

STT | C10°M A STT C,10°M A
1 0.12 0.034 12 2.20 0.966
2 0.16 0.063 13 2.40 1.062
3 0.20 0.078 14 2.60 1.119
4 0.24 0.113 15 2.80 1.160
5 0.32 0.134 16 3.20 1.323
6 0.40 0.171 17 3.60 1.492
7 0.60 0.253 18 4.00 1.700
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STT C,10°M A STT C,10°M A
8 0.80 0.360 19 4.80 1.988
9 1.00 0.428
10 1.40 0.615
11 1.80 0.759
Fa ;

ER
' |
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Hinh 3. Sir phu thugc mdt dé quang cua hop chdt azo vao néng dé nitrit (0.12.10°+6.4.10°M)
Do trén may Biochrom Ltd ¢ pH = 1.5 va 1=532nm

Sau khi xur ly két qua cia sy phu thugc mat do quang vao ndng d nitrit theo phuong phap théng ké hoi

quy tuyén tinh da dwoc lap trinh theo ngén ngir Pascal ching toi thu dwgc phuong trinh duong chuan:
Ax =(40712,951982 + 0,026395).Cy + (0,024654 + 934,978387)

Nhin vao két qua ta thay: Sai s6 cua b Ién hon gia tri ciia b nén theo toan hoc théng ké thi khdng c6 gia
tri b ma thuc chat b = 0, duong thing di qua gdc toa do. Vi vay, ching tdi tinh lai theo phuong trinh théng
ké hdi quy tuyén tinh dugi dang khuyét gia tri b thi dwoc:

A = (41370,5545 + 998,5245).Cy

Pé thuan tién cho viéc xac dinh nitrit trong c&c mau nudce chung t6i chia duong chuan da xay dung ¢
trén thanh ba dwong chuan &ng véi ba khoang ndng d6 nhu sau:

1. Puong chuan tht nhat;

Ay = (42415,7895 + 3554,5945).C,
Nong d nitrit tuan theo dinh luat Bia tir (0,12.10° — 0,60.10°°M)

2. Puong chuan tha hai:

A; = (43498,3471 £ 2129,9842).C,
Nong do nitrit tuan theo dinh luat Bia tir (0,80.10° — 2,60.10°M)

3. Puong chuan thi ba:

A = (41003,3708 + 4195,1138).Cy
Nong do nitrit tuan theo dinh luat Bia tir (2,80.10° — 4,80.10°M)
3.3.2. Panh gid sw chinh Xac ciia dirong chudn

Dé ap dung dugc dudng chuan vao viée xac dinh ham lwong nitrit trong nuée soéng Nhué ching tdi tién
hanh x4c dinh ham luong nitrit trong 7 mau tu tao nham danh gia sy chinh xac cia duong chuan. Céc két
qua thu duoc cho thiy sai s6 tuong ddi ciia phép xac dinh nho hon +£3%. Nhu vay cac duong chuan da dugc
xay dung & trén co thé sir dung dé xac dinh ham luong NO;™ trong nudc thai, nudce sinh hoat bi 6 nhiém boi
nitrit.

3.3.3. Phwong phdp thém chudn

Nham muc dich kiém tra @ chinh xac cua phwong phap dwong chuan, chiing téi tién hanh xac dinh ham
lwong NaNO; trong 7 miu tu tao theo phuong phép thém chuan. Cac két qua tinh dwoc cho thdy sai sb
tuong d6i nhoé hon 2,5%. Nhu vay, ching ta ¢ thé sir dung phuong phap thém chudn dé xac dinh ham
lwong NO;™ trong nudc thai séng Nhué, mat khac c6 thé dung phuong phap thém chuin nay dé kiém tra két
qua xac dinh nitrit bang phuong phap khac.

4. Két luan

4.1. Qua nghién ciu, da tim dwoc mét sé diéu kién toi wu dé tgo thanh hep chdt mau giza nitrit véi
axitfanilic va a — naphtylamin nhu sau:

- Budc s6ng toi wu 1a 532nm.

- Thoi gian bén mau tir 40 + 45 phut.

- Nong d¢ nitrit tham gia phan tng t6i wu tir 0,5.10° + 2,4.10° M.

- pH tir 0,75 t&i 2,00 dé thyc hién phan ang.
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- Thé tich thudc thir (hdn hop axitfanilic va o — naphtylamin) t6i wu tir 1,5 + 2,5 ml.
4.2. Pa xay dung dugc cac duong chuan va xay dung dugc phuong phap thém chuan trong phuong phép
trac quang dé xac dinh ham lugng nitrit trong cac mau ty tao va kiém tra do tin cay cua cac phuong phap
cho thay sai s6 caa méi phwong phap nhé hon £3%. Nhu vay ¢ thé dung thude thir (hdn hop axitfanilic va
o — naphtylamin) dé xac dinh nitrit bang phuong phap trac quang.
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ABSTRACT

Study on optimum conditions for determination of nitrite in Nhue
river wastewater by photometric method

Dao Dinh Thuan'”, Nguyen Van Dung?,
'Faculty of Environment, Hanoi University of Mining and Geology

According to statistics, in Hanoi, daily-life waste water is from 300,000 + 400,000 m%/day, from the
industry about 85,000 — 90,000 m3/day, the total volume of domestic waste is 1800 + 2000m?day and night.
At the same time, only about 85 m*/day were collected, and the rest was not directly discharged into the
lake, Nhue river and ditch areas in the inner city. As a result, the level of pollution by NH4*, NO,, NOs"is
up to tens of times that of the standard. The protection of water quality needs to be incorporated into the
socio-economic development plan of the city. This article presents methods of determining nitrite content
in Nhue river effluent using photometry using samples. The result of the methodology for the efficiency of
the determination of high nitrite and non-toxic levels in water.

Keywords: nitrite, pollution, wastewater, spectrophotometric.
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Nghién ctru phuong phap xéac dinh phenol va danh gia su 0 nhiém
nudc suoi Coc - Thanh Pho Thai Nguyén

Dao Pinh Thuan'’, Nguyén Vian Ding,
! Khoa Moi truong, Truong Dai hoc Mo - Dja chat

TOM TAT

Phenol va phenol dan xuat trong nudc thai ciia mot sb nganh cong nghi¢p nhu than cde, loc dau, bot gidy,
nhudm... Nhirng hop chat nay tao ra huong vi, mau sic va _gay doc cho thuc vat va dong vat sbng trong
nudc, n6 ¢o thé gay hai cho sic khoe con ngudi. Mot sé dan xuét phenol c6 thé gay ung thu. Trong bdi
canh cua bai viét nay, ching toi st dung phuong phép phén tich trac quang dé xac dinh 6 nhiém phenol ¢
su0| Cbc, Cam Gia, Théi Nguyén. Két qua phan tich cho thdy: Chi c6 gid tri pH trong mau duoc chon la
nam trong gidi han, tt ca tam mau tir sudi Céc bi 6 nhiém véi 6 nhidm phenol rat cao, cao gap 2,44 + 33
14n so véi QCVN 40 - 2011/BTNMT cua Viét Nam ddi voi nuée thai cong nghiép. Chi ¢ hai mau lay tai
s6ng Cau véi ham lwong phenol nim trong giGi han, nuéc & séng Cau khong bi 6 nhidm bai phenol.

Tir khéa: Phenol, 6 nhiém, nuéc thai, quang phd

1. D3t van dé

Thanh phé Thai Nguyén la mot trong nhitng trung tam cong nghiép 16n ¢ Viét Nam. Noi day, tap trung
nhiéu nha may, xi nghiép nhu: Nha may gang thép Thai Nguyén, Nha may Gidy Hoang Vian Thy, Nha méay
dién Cao Ngan,... Hang ngay xa mot luong 16n nudc thai vao Subi Coc gay 6 nhiém cho ngudn tiép nhan
va ngudn nudc Song Cau. anh hudng dén con nguoi va hé sinh thai ty nhién cua khu vue d6. Nudce thai cia
nha may san xut than cc c6 chtra nhiéu hop chat hiru co khé phéan hity, vi du nhu phenol. Ham luong
phenol trong nuéc dap cde, nudc thai cua cac nha may Ce thuong rat cao.

Nudc thai c6 chua phenol cua nha may Cdc dugc phat sinh chi yéu tir cac ngudn sau: Nugc amoniac
(NH3) tuan hoan du tai phan xuong cde; Nude 1am lanh cudi, nwdc phéan ly benzen tap tai phan xuong hoa;
Nudc rira, nudc phan ly dau cde trong phan xudng hoa; Nudc tir thap chung NHz & cong doan chung dau
cde; Nudce thai tir hoi nudc tap co trong dudng 6ng dan khi.

Trong qué trinh san xuét than cc, than da dugc chung cit trong 16 cdc khdng c6 khdng khi & khoang
1000°C. O nhiét dé nay, cac chét hiru co ¢ trong than m& s& bj phan huy, thoat ra ctng hoi nude. Bé thu
dugc san pham than céc ngudi ta cin qua cong doan dap cbe. Xe dap dua cdc ndng vao thap dap. Dap coc
tai nha may Céc bang phwong phéap uét. Nguoi ta dung nuée lanh phun vao cée dang ¢ nhiét do cao dé lam
nguoi than coc. Nudc thai cua cong doan dap cde 1a nudc ¢6 chira nhiéu cac hop chat hitu co kho phan hity
va cha yéu 1a hdn hop hidrocacbon thom, di vong thom, dan xuat cia chung. Phenol 1a mét thanh phan
trong s6 do.

Phenol va cac dan xuét phenol c6 trong nudce thai cua mot sé nganh céng nghiép nhu than céc, loc hda
dau, san xuat bot gidy, nhudm, ... Cac hop chat loai nay lam cho nuéc ¢6 mui la, c6 mau, gay doc ddi voi
sirc khoe con nguoi. Mot sb dan xuét cua phenol ¢é kha ning gy ung thur.

Pé xac dinh phenol ngudi ta thuong sir dung cac phuong phap nhu tric quang [4], séc ky long cao &p
(HPLC) [5], v.v... Trong ndi dung bai bao nay, ching ti sir dung phwong phap phan tich tric quang dé
xac dinh ham lugng phenol c6 trong nuéce thai cua Sudi Coe, Phudng Cam Gid, Thanh phé Thai Nguyén.
2. Thuc nghiém
2.1. Thiét b, dung cu va hoa chat

Céc loai binh dinh mirc 5; 10; 25; 50; 100; 1000 ml va pipet c4c loai (Schott — Duran cua Brc). Gidy loc
Sartorius (Ptrc), mang loc 0,45 pm.

May do pH dé ban (Precisa, pH-meter 900); Can phan tich Shimadzu — AUW220 ciia Nhat Ban; May
guang phd UV — VIS Varian Cary 50 series; hing Varian; Australia.

May cit nudc hai lan, Barloworld caa Anh, Model A4000D.

* T&c gid lién hé
Email: daothuan64@gmail.com
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Natri sunfat khan, Na;SO,, dang hat, séy & nhiét @6 105°C trong 2 gio.

2.2. Ldy méu va bdo qudan méu
2.2.1. Lay mau

Léy mau cac loai nuée khac nhau duoc tién hanh theo 1SO 5667 — 1, TCVN 5992 : 1995 (ISO 5667 —
2), TCVN 5993 : 1995 (1SO 5667 — 3). Mau dugc chira vao binh thay tinh hoic polyme.

MAi dot thi nghiém lay 10 miu. Cac miu nudc thai dwoc lay truc tiép tir cac vi tri di chon, cho vao binh
nhya polyetylen dung tich 1000ml da dugc xur ly sach bang axit HsPO4 va CuSO4.5H,0 khan, rira sach va
trang lai bang chinh nuéc thai tai vi tri 1ay mau.

2.2.2. Bdo quan mau

Céc mau ldy vé phong thi nghiém can duoc phan tich ngay trong ngay, ddi véi cac mau chua thé phan
tich ngay duoc bao quan lanh & ~5°C, nham han ché sy hoat dong cua vi sinh vat phan hay phenol. C6 thé
bao quan mau bang cach: axit hda mau bang axit photphoric dén pH ~ 4 hoic tic ché bang cach thém 1,0g
ddng (I1) sunfat vao 1 lit mau.

Bang 1. Vi tri lay mau va ky hiéu mau

TT | Kihieu —— Toa do ; i diém vi trf 4y mau

1 N1 585,930 | 2,388,464 | Taicong xa thai cua nha may ra sudi Coc
2 N2 586,177 | 2,388,859 Sudi Cc, cach cong xa thai 200m

3 N3 586,769 | 2,388,785 Sudi Cbc, cach cong xa thai 500m

4 N4 587,066 | 2,389,205 Sudi Cdc, cach cong xa thai 1000m

5 N5 587,560 | 2,389,378 Sudi Cdc, cach cong xa thai 1500m

6 N6 588,004 | 2,389,427 Sudi Cdc, cach cong xa thai 2000m

7 N7 588,424 | 2,389,081 Sudi Cbc, cach cong xa thai 2500m

8 N8 588,375 | 2,388,538 Sudi Cbc, cach cong xa thai 3000m

9 N9 588,671 | 2,388,093 | Diém cudi sudi cdc, noi dd ra sdng cau
10 N10 588,276 | 2,387,130 | S6ng cau, cach diém cudi sudi cd 500m

2.3. Phan tich mdu

L4y chinh xac 50ml mau vao binh cat thuy tinh dung tich 100m| axit hoa bang axit HsPO4 dén pH ~ 4,
thém 5ml dung dlCh CuS0O4 0.1M. Chung cat dugc ~ 450ml mau thi tam dung va bo sung vao binh cat
~50ml nudc cat 4m, chung cit tiép cho dén khi thu dwoc ~500ml trong binh thu. Néu hdn hop trong binh
bi duc, can loc qua giéiy hoic mang loc. Chuyén toan bo dung dich trong binh thu vao binh dinh mic 500ml,
dinh mirc dén vach (goi la dung dich X). Hat v® ml dung dich X (tir 0.5 + 10ml), tao phan (mg mau va do
quang nhu khi xay dung duong chuan.

3. Két qua va thao luan
3.1. Két qud khdo sdt cdc diéu Kién téi wu va xdy dwng dwong chudn xdc dinh ham lwong phenol
3.1.1. Két qua khdo sdt cdc diéu kién téi wu co phan ing tao phizc mau antipyrin

So dd phan ung[7]:

Phenol + 4-aminoantipyrine + OH" - phurc mau doé antipyrin.

Chung t6i di chon duoc cac diéu kién tdi uu cho phan ng tao phirc mau nau do antipyrin 1a: Khoang
gia tri pH t6i wu = 8,0 = 10,0; Khoang gia tri ndng d6 4-aminoantipyrin téi uu = 0,0005 + 0,0015M; Gi4 tri
nong d6 KsFe(CN)s toi uu = 0,0025M.

3.1.2. Phé hap thu cua phire mau ndu dé antipyrin
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Hinh 1. Phé hdp thy ciia phizc mau antipyrin trong dai buéc séng tir 400-700nm
o ) dbagia tri nong do khac nhau
Tur pho @6 trén hinh 1 cho thay, phirc mau hap thu cuc dai & budc song 500nm. Tir d6 chiing t6i chon
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Qi tri Amax = 500nm 12 gia tri A t&i wu.
3.1.3. Két qua xay ding dirong chudn xdc dinh phenol
Po quang loat dung dich mau trén may UV — VIS Varian Cay 50 series & gia tri Amax da chon. Dung dich
nén dugc chuan bi tuong tu, nhung khong c¢6 phenol.
Puong chuan trén hinh 2 duoc thiét 1ap ¢ cac diéu kién tdi uu cho phan g tao phirc mau va thyc hién

o[7]:

Thoi gian do t6i wru: trsi v = 20 phit (phic bén mau trong khoang 15 — 60 pht).
Gia tri budc s6ng t6i wu A = Amax = 500nm.
Phuong trinh duong chuan: A = 0,147Cpnenol + 0,000, Vai hé s6 tuong quan R? = 0,9999. Pudng chuan
da duoc danh gia ¢ tai liéu voi do tin cay 98,67%, gii han phat hién cia phuong phap (LOD) = 0,02 mg/I,
gioi han dinh lugng cia phuong phap (LOQ) = 0,05 mg/l.

Bang 2. Cac dung dich dé xay dung dwong chuan

Vbp
Vbp . ,
Voo NH3 Voo 4- Vob Pinh muc
DD 1CSH50H 0,5M, ml | dém, ml | aminoantipyrin | KsFe(CN)s | dén, ml Coteral A
g/lml
0,1M, ml
0 0 0,00 0,00
1 0,5 0,05 0,0076
2 1,0 0,10 0,0150
3 3,5 0,35 0,0518
2 50 2,5 2,0 1,0 1,0 100 0,50 | 0.0756
5 6,5 0,65 0,0959
6 8,5 0,85 0,1253
DD VoD VoD NH3 Vb Vb Vob Dmh muc
CeHsOH | 0,5M, ml dem, 4- KsFe(CN)s | dén, ml | Cpnemol A
10g/1, ml ml aminoantipyrin
0,1M, ml
7 10,0 2,5 2,0 1,0 1,0 100 1,00 0,1474
8 12,0 1,20 0,1768

3

Bang 3. Két qud phdn tich ham hrong phenol va cac thong sé & nhiém dot 1

Hinh 2. Pwong chudn dé xdc dinh phenol
3.2. Két qud xdc dinh ham Iwong phenol trong cAc mdu nuwéc suéi Céc, phwong Cam Gid, thanh phé
Thai Nguyén
3.2.1. Két qud xdc dinh ham leong phenol va cac thdng sé 6 nhiém trong cac mdu nuéc ¢ susi Coc (dot 1)

Két qua phan tich pH, DO, COD, TSS va phenol mau nudc & sudi Coc dot 1 dugc trinh bay trong bang

Théng sb
_ pH DO COD Cphenoly mg/I
Mau
N1 6,3 2,83 156 16,48
N2 6,0 4,67 139 15,87
N3 6,3 4,53 132 14,33
N4 6,3 5,23 107 13,27
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Thdng s6
_ pH DO COD Cophenot, Mg/l
Mau

N5 6,0 5,17 96 10,87
N6 6,3 4,17 89 5,48
N7 6,0 3,22 44 3,50
N8 6,7 5,18 34 2,20
N9 6,7 5,87 16 0,08
N10 7,0 6,07 11 0,01

Tur két qua trén bang 3 cho thay: Gia tri pH dao dong trong khoang 6,0 — 7,0; Gia tri DO dao dong trong
khoang 2,83 — 6,07 mg/I; Gia tri COD dao dong trong khoang 11 — 156 mg/l; Him lugng phenol dao dong
tir 0,01 - 16,48 mg/I.

3.2.2. Két qua xdc dinh ham hrong phenol va cac thong sé 6 nhiém trong cac mdu nuwéc ¢ Sudi Coc (dot 2)

Két qua phan tich pH, DO, COD va phenol miu nuéc & sudi Coc dot 2 duoc trinh bay trong bang 4.

Bang 4. két qua phan tich ham luong phenol va cac thdng s 6 nhiém dot 2

Théng sb
Miu pH DO COD Cophenol, mg/l

N1 6,0 3,11 187 18,32
N2 6,7 4,33 153 15,30
N3 6,3 4,83 137 12,73
N4 6,7 5,63 133 11,41
N5 6,0 5,75 81 9,86
N6 6,7 4,70 102 5,33
N7 6,0 3,43 45 2,13
N8 6,3 5,58 30 1,48
N9 6,7 5,27 18 1,07
N10 6,3 6,36 12 0,03

Tir két qua trén bang 4 cho thiy: Gia tri pH dao dong trong khoang 6,0 — 6,7; Gia tri DO dao dong
trong khoang 3,11 — 6,36 mg/l; Gia tri COD dao dong trong khoang 12 — 187 mg/1; Ham lugng phenol
dao déng tir 0,03 — 18,32 mg/I.

3.2.3. Két qud xdc dinh ham hrong phenol va c4c thdng sé 6 nhiém trong c4c mau nueéc ¢ Sudi Coc (dot 3)

Két qua phan tich pH, DO, COD va phenol mau nuéc ¢ Sudi Coe dot 3 dugc trinh bay trong bang 5.

Bang 5. két qua phan tich ham luong phenol va cac thdng s 6 nhiém dot 3

Théng sb
. pH DO COD Cphenol, Mg/l
Mau

N1 6,30 2,72 175 15,24
N2 6,00 421 160 14,63
N3 6,70 4,77 146 14,34
N4 6,70 5,80 115 11,27
N5 6,30 5,73 85 9,78
N6 6,00 4,42 79 3,92
N7 6,30 3,61 58 2,66
N8 6,30 5,72 35 1,22
N9 6,70 5,29 14 0,07
N10 6,30 6,52 9 <0,01

Tir két qua trén bang 5 cho thay: Gia tri pH dao dong trong khoang 6,0 — 6,7; Gia tri DO dao dong
trong khoang 2,72 — 6,52 mg/l; Gia tri COD dao dong trong khoang 9 — 175 mg/l; Ham lugng phenol dao
dong tur <0,01 — 15,24 mg/l.

3.2.4. Pdnh gid chung mirc dd 6 nhiém mieéc Sudi Céc, phirong Cam gia — TP Thai Nguyén

Két qua tong hop trén céc bang 3, 4 va 5, so sanh véi QCVN 40:2011/BTNMT vé nudc thai cong nghiép

cho thay:
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- Gi tri pH ctia c&c mAu phén tich trong 3 dot déu dao dong trong khoang 6,0 + 6,7, nam trong gidi han
muc A va B.

- V& gia tri DO: 8 miu phan tich trong nudc sudi Coe déu co gia tri DO khé thap, ching to nudc subi
Céc bi 6 nhidm céc chét hitu co.

- V¢ chi tiéu COD: Chi ¢6 cac mau N7, N8, N9, N10 c6 gia tri COD nam trong giGi han cho phép cua
mic A (<75 mg/l), con cac mau N1, N2, N3, N4, N5, N6 déu vuot giéi han cho phép ciia mirc A, dic biét
cac mau N1 va N2 co gié tri COD kha cao, vuot mic B (<150 mg/l).

- Vé ham luong phenol: Chi ¢ mau N10 nim trong gi¢i han cho phép caa mac A vé ham luong tong
phenol (<0,1mg/l), con tat ca cac mau N1 + N9 déu vuot gidi han cho phép cua mirc B vé ham luong tong
phenol (<0,5 mg/1).

Nhu vay, theo chiéu dong chay tir cira cdng xa nha may Coc, doc theo sudi Coc, dén Song Cau, ham luong
phenol giam dan. T4t ca 8 mau phan tich trong nuéc sudi Coc (tir N1 + N8) déu bi 6 nhiém phenol véi ham lugng
tir 16,48 + 1,22 mg/l, cao hon mirc B tir 2,44 dén 33 lan. Riéng mau N9 tai noi d6 ra sdng Cau va mau N10 da
duoc pha lodng boi nude song, cé ham lugng phenol nam trong gidi han cho phép cua mic A.

4. Két luan

- P khao sat cac diéu kién tdi uu cho phan tng tao phirc mau nau dé antipyrin (dé xac dinh phenol).

- P xay dung dugc 01 dwdng chauanr xac dinh phenol bang phuong phép tric quang c6 d6 chinh xac
cao dé xac dinh ham lugng phenol trong nudc.

- b4 phan tich ham lugng phenol va maot val thong sé 6 nhiém trong nudc sudi Cdc, phuong Cam G|a
TP Thai Nguyén, Tinh Thai Nguyén. Cac s6 liéu phan tich cho thay ca 8 mau phan tich trong nudéc sudi
Céc déu bi 6 nhiém phenol rat cao, vuot qua muc B cua QCVN 40:2011/BTNMT vé nuéc thai cong nghiep
tir 2,44 dén 33 lan. Chi 2 mau nudc sdng Cau nam trong gidi han cho phép, nhu vay nudc séng Cau khong
bi 6 nhiém phenol.
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ABSTRACT

Study on methods for determining phenol and analysis of water
resources of Stream Coc - Thai Nguyen City

DPao Dinh Thuan®”, Nguyen Van Dung?,
! Faculty of Environment, Hanoi University of Mining and Geology

Phenol and phenol derivatives are found in wastewater of several industries such as coke, oil refinery,
pulp, dyeing, etc. These compounds make water flavor, color and cause toxic effect to plants and biota
living in the aquatic environment, it might be harmful to human health. Some phenol derivatives can cause
cancer. In the context of this article, we use photometric analysis method for the determination of phenol
pollution in Stream Coc, Cam Gia, Thai Nguyen. Analytical results showed that: Only pH value in the
selected sample is within the limit of QCVN 40: 2011/BTNMT for waste water from indusrie set up by the
MONRE, but all eight samples from stream Coc are polluted with very high concentrations of phenolic
compounds. It was 2.44 + 33 times, higher than that of the QCVN 40 — 2011/BTNMT. for the industrial
wastewater. Two water samples collected from River Cau contained phenol at a concentration within the
limit of the Standard, thereflore water in River Cau could be considered to be cleaned from phenol.

Keywords: Phenol, pollution, wastewater, spectrophotometric.
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Nghién ctiru ang dung hop giam am cho may thoi khi trong hé thong
Xt ly nudce thai tai bénh vien MEDLATEC
Db Khic Uant*, Nguyén Manh Cuong®, Nguyén Quéc Phi?

! Truong Dai hoc Bach khoa Ha Ngi
2 Truong Dai hoc Mo - Dja chat

TOM TAT

Khi hoat dong may thoi khi trong hé thong xir 1y nudc thai phét sinh tiéng én thuong 16n hon 80,0 dBA,
gay anh huong I6n dén cong nhan van hanh. Vi vay, viéc giam tiéng 6n do may thdi khi gay ra 1a rt can
thiét. Nghién cau tién hanh khao sat muc tiéng on, nhiét do va thiét ké hop giam am tir cac vat ligu xop
Poly Urethane (PU), go cting va thép. Nghién ciru da tién hanh do dac, danh gia tiéng 6n, nhiét d¢ bén trong
va bén ngoai hop giam am dé co co so didu chinh cac gisi han thoi gian chay va thoi gian nghi cho may
thdi khi. Két qua do tiéng dn cho thiy, muc tiéng dn nén trong gid 1am viéc tir 43,4 - 59,5 dBA. Mic tiéng
on trong khong gian dat may thoi khi tir 68,1 - 83,2 dBA véi béan kinh khao sat tir 1 - 5 m; nhiét do bé mat
tang dén 40°C sau 16 gio chay lién tuc. Che chan may thoi khi bang hop giam am va chay trong 55 phdt thi
nhiét do bén trong hop tang dén 50°C; mirc tiéng on giam tir 2,0 - 15,0 dBA va phu thugc vao mau thiét ké.
Véi hop giam am dang hé, cau trdc 3 16p: xop PU day 20 mm, g cimg day 15 mm, thép day 1 mm dugc
g dung dé che chin cho may thoi khi vai thoi gian chay/thoi gian nghi 1a 120/60 phut thi dat muc tiéu
han ché mic tiéng on dén duai 70,0 dBA (QCVN 26:2010/BTNMT) va nhiét do bén trong hop duy tri dudi
50°C.

Tir khéa: giam am, may thoi khi, nudc thai, nhiét do, tiéng on, vat liéu.

1. Pit vén dé

Tai Bénh vién da khoa MEDLATEC, ngudn nudc thai sinh hoat va nuéc thai bénh vién tap trung tai bé
diéu hoa va di vao cac bé xir Iy sinh hoc. May thdi khi dé cung cap khong khi cudng birc vao bé xir ly sinh
hoc dugc dat trén bé mét nén nha, khi hoat dong s& phat sinh tiéng on va anh huéng dén qua trinh lam viéc
ctia con ngudi (LY Ngoc Kinh, 2011; Nguyén Xuan Nguyén, Pham Hong Hai, 2004). Khi con nguoi phdi
lam viéc thuong xuyén trong moi trudng co ngudn 6n I6n thi sire khoe s& bi anh hwong voi cac biéu hién
nhu dau du, chéng mat, mét moi (Vinita et al., 2008). Trudce ddy, nhan vién van hanh tai bénh vién da st
dung hop mut kin dé che chan may thoi khi. Tuy nhién, sau mot thai gian chay thi méay théi khi da bi hong
do nhiét d6 qua cao ma khong dwoc kiém tra, diéu chinh hop 1y. Pong co dién khi hoat dong sé sinh nhiét,
toa ra bé mat vat liéu va khuéch tan ddi luu ra ving khong khi xung quanh. Cac diéu kién vi khi hau nhu
nhiét d9, d6 4m va ham lwong bui anh hudng dén qua trinh truyén dong cua céc chi tiét va toan b thiét bi;
dé khuyén céo cho tirng san pham thi nha san xuat thuong kém theo gigi han nhiét d6 dé ngudi sir dung co
phuong 4an bd tri, van hanh thich hop nham tiang hiéu suat sir dung va kéo dai tudi tho cia may (Nguyén
Do&n Y, 2005; Pham Xuan Toan, 2003). May théi khi Ia té hop cua nhiéu chi tiét va dong co dién 1a mot
b6 phan cu thanh san pham. Khi hoat dong thi nhiét d6 bé mat than may s& ting va tiéng n phét ra lién
tuc (Longtech, 2008; Nguy&n Bin, 2004). Trén thi truedng, c6 mot s6 san phdm hop giam am danh cho may
phat dién, loa,... va vat liéu tiéu 4m, cach am dé thi cong trong cac cong trinh dic thi hay cAc tda nha
(Francesco et al., 2010; Maria et al., 2011). Nhung, viéc nghién cuu, thiét ké bo phan che chéan giam tiéng
on cho may thdi khi trong hé théng xtr Iy nuée thai tai méi treong Viét Nam van chwa duge dé cap nhiéu;
viéc danh gia anh huong cua vat liéu khi st dung hop giam 4m dén nhiét do bén trong chua c6 nghién ciru
cu thé. Khi khao sat va thiét ké, cong trinh xir 1y nudc thai thudng wu tién b tri xa khu dan cu, doi véi cac
hé théng bt buoc phai lap dat dé xa ly tai nguon thi viéc con ngudi phai thuong xuyén tiép xuc 1a khong
thé tranh khoi.

Vi véy, nghién ciru tng dung hop giam am 1a can thiét cho may thoi khi trong hé théng xir 1y nudc thai
tai bénh vién da khoa MEDLATEC. M4y thdi khi dang hoat dong trong thuc té, chwa c6 cac bo phan che

* T&c gid lién h¢
Email: uan.dokhac@hust.edu.vn
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chin dat yéu cu va du didu kién dé xac dinh céc thong s dic trung vé tleng on, nhiét do may Tu do,
nghién cuu xay dyng cdc phuong an thiét ké mé hinh hop giam am dé giai quyét muc tiéu han ché tiéng 6n
va dam bao yéu cau k¥ thuat trong viéc van hanh may thoi khi.

2.Cosély thuyét va phwong phap nghién ciru
2.1. Déi twong nghién ciru

Hé thong xir Iy nuéc thai dat dudi ting ham cua tda nha bénh vién da khoa MEDLATEC véi dién tich
mat bang trung binh: chiéu rong 1a 6,5 m va chiéu dai 1a 10,0 m. Nghién ctu sir dung may thoi khi kiéu
canh guong cua hing Longtech, ma san pham LT040, dugc lap dat trong hé thdng véi muc dich cung cap
khong khi cudng birc vao bé hiéu khi sinh hoc.

Bang 1. Thong sé ky thugt ciza may thai khi LT-040 (Longtech, 2008)

STT | Thong so6 Don vi Giatri
1 Cdng suat kw 1,5

2 S6 vong quay vong/phut 2550
3 DPuong kinh ong day m 0,4

4 Luu Iuong khong khi m3/pht 0,94

5 Cot ap mH20 5

2.2. Vat liéu thuc nghiégm

Céc vat liéu pht hop dé thiét ké hop giam am trong nghién ciu nay la x5p PU 25, gb cing va thép (Bang 2).
Bdang 2. Dac tinh vt liéu va kich thiéc hgp giam &m

At 1ia Khdi luong riéng, | Kich thudc bién ngoai, mm
STT | Vatlicu kg/m® I Poddy | Chidudai | Chidu rong | Chidu cao
1 Xbp PU (x6p) 25 20 880 480 500
2 Gb cing (gd) 500 15 950 550 550
3 | Thép 7800 1 1000 600 600

bé khao sat kha nang han ché tiéng o6n cua viéc két hop vat liéu thi nghién ciru da xay dung 6 mo hinh
két hop 3 loai vat liéu dang ma. Khoang céch gitra cac bé mat tir trong ra ngoai dugc giGi han trong khoang
20 mm. Dic diém va kich thuéc cua cac mo hinh bao gdm: MH1: xop hd mit trén (kich thude bé mat mé
480*880 mm), gd kin; MH2: xdp hé mat bén (kich thude bé mat mo 500880 mm), g kin; MH3: gb ho
mat trén (kich thugc bé mat ma 550%950 mm), thép ma 16; MH4: gb hd mit bén (kich thuéc bé mat mo
550*950 mm), thép m& 15; MH5: xdp hd mit trén (kich thudc bé mat ma 480*880 mm), gb ha mit bén
(kich thudc bé mat mé 550*950 mm), thép ma 15; MH6: x6p hé mit bén (kich thude bé mat ma 500*880
mm), gd ho mit trén (kich thude bé mat mo 550*950 mm), thép ma 16.

Nghién ctru khao sat mic tiéng 6n bén ngoai va nhiét do bén trong hop giam am. Panh gia kha nang han
ché tiéng on va muc tang nhiét, chon moé hinh phi hop dé wng dung va thiét 1ap cac ché d6 van hanh thoi
gian chay/thoi gian nghi tir 30 phdt - 3 gio va theo ddi muc tang, giam nhiét do theo cac giai doan twong
ing. Két qua thu dugc dé chon ra thiét ké hop giam am thich hop nhit img dung cho may thdi khi tai bénh
vién da khoa MEDLATEC.

2.3. Phuwong phdp do dac, phan tich

Thong sb nhiét do trong nghién ciru nay dugc theo ddi bang nhiét ké dign tir F1-88 cua héng Fujimax,
bai Loan. Truong hop do nhiét do moi truong thi nhiét ké duoc lap tryc tiép tai duong dng dan nudce thai
vudng goc véi nén nha va gan khong gian dat may thoi khi. Truorng hop do nhiét do may thoi khi va nhiét
d6 moi truong dugc do dong thoi bang nhiét ké dién tir F1-88 va nhigt ké thuy ngan Gemlead, Trung Quoc
Murc tiéng 6n trong nghién ctru gom mirc tiéng dn nén va mc tiéng on ciia may théi khi duge do bang thiét
bi Center 320 cua hang Center, Dai Loan theo TCVN 7878-2:2010 va danh gia theo TCVN 7878-1:2008
(TCVN/TCA43, 2008).

3. Két qua va thio lugn ) ]
3.1. Bién thién tiéng on may thoi khi dén méi trwong xung quanh

Mt bang khao sat duoc xay dung thanh cac luéi diém theo trén cac dwdng tron ban kinh tr 1 - 5 m
(Hinh 1). Trong vong ban kinh 1 m thi mai diém do c6 mirc dn khéc nhau, chénh léch tir 1,0 - 2,0 dBA.
Diém do V13 c6 bé mat phan xa 16n nhat nén mirc dn thap hon so v6i V11 12 0,5 - 2,5 dBA. Trong vong
ban kinh 3 m, mic 6n trung binh thap hon vong 1 m tir 3,0 - 6,0 dBA; dao dong trong khoang 75,0 - 76,0
dBA. Muc tiéng on do may thdi khi phat ra giam dan theo khoang cach do tir 80,5 - 70,0 dBA vdi ban kinh
tr 1,0 - 5,0 m (Hinh 1).
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Hinh 1. Vi tri cac diém do va két qua khdo sat mic on tai ban kinh 1, 3, va 5 m
3.2. Khd nang giam am ciia cac logi vt ligu

Am thanh khi dén bé mat thi c6 thé gdy nén rung dong cho toan bo két cau (Nguyn Dodn Y, 2005;
Nguy@n Bin, 2004; David et al., 2009; Randall, 2011). Hé sb cach am cua thép la 27,0 dBA, gd 1a 21,0
dBA, xdp tir 2,0 - 3,0 dBA va bong khoang tir 12,0 - 15,0 dBA. Mc tiéng on: & béan kinh 1 m 12 80,2 dBA
véi x6p; 76,9 dBA vai gd; 77,2 dBA vai thép; o ban kinh 3 m 12 76,1 dBA véi x6p; 71,5 dBA véi gd; 73,6
dBA véi thép; & ban kinh 5 m 14 70,5 dBA véi xop; 65,2 dBA véi gb va 66,5 dBA voi thép. Do day cua vat
lieu anh huong dén kha nang han ché am thanh, d6i véi vat liéu ¢ khdi lugng riéng thap hon, kich thuéc
nho hon nhung d6 day I6n hon thi kha nang cach am c¢o thé cao hon so véi cac vat liéu c6 dic tinh nguoc
lai nhu gd va thép. Viéc sap dat phai dya vao dac tinh ngudn on va muc tiéu giam 6n dé lya chon loai vat
ligu co d xop, do phang va céc kich thuéc phi hop nham dam bao yéu cau vé tiéng on va phi hop vei cac
thiét ké khong gian khéc trong cdn phong hodc dia diém dat may thdi khi. V&i 3 mo hinh ket hop 2 16p
dang: xop + gd; gd + thép; xbp + thép dé khao sat kha nang giam am. Khi st dung két cau xbp va go XOp
va thép chi chénh léch tir 0,5 - 1,5 dBA; vai két cAu gd va thép thi muc tiéng 6n thip hon so vai 2 két cAu
con lai tir 2,0 - 3,0 dBA (Hinh 2).
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Hinh 2. Mizc tiéng on khi siz dung hgp giam am 1 Iép va 2 lép
3.3. Kha ning giam am va giam nhigt ciia cac két cdu két hep dgng he

Murc tiéng on trong vang ban kinh tir 1 - 5 m sau khi lip dat cac mé hinh 1a: véi MH1 tir 67,2 - 76,7
dBA; MH2 tir 64,5 - 75,2 dBA; MH3 tir 61,9 - 72,1 dBA; MHA4 tir 60,3 - 71,0 dBA (Hinh 3). Mic tiéng on
sau khi lap dat céc loai két ciu MHS5, MH6 déu duai 70,0 dBA. Tuy nhién, muc tiéng on cua loai két ciu
MHS5 thap hon khoang 1,0 - 1,5 dBA so véi MH6 (Hinh 3). Viéc loai bo mot s6 bé mit vat ligu s& dan toi
su thay d6i duong truyen ctia séng &m va muc giam tiéng n. Su va cham cua bé mat ap suat am gitra cac
vat liéu khéc nhau dan toi mac giam khéc nhau. Viéc tao khe hg s& giam mot phan mirc giam tleng on
nhung s& tang cudng su luu thong khong khi bén trong hop (V6 Chi Chinh, 2005). Sau 20 phit dau hoat
dong, nhiét do bén trong hop giam &m dang MH1, MH2, MH3, MH4 ting “dén 27,3 - 28,1°C va tiép tuc
tang dén 41,2 - 45,9°C sau 55 pht. B6i véi hop giam &m MH5, MH6 thi nhiét do bén trong ting dén 46,2
- 47,90C sau 55 phut; véi MHS thi cao hon 0,5 - 2,00C so véi MH6 (Hinh 4).
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Hinh 3. Muic tiéng on khi si- dung hgp giam am ¢6  Hinh 4. Nhi¢z @6 bén trong hgp giam am dang mo
ket cau dang ho

3.4. Thiét lap ché dé van hanh cho may thai khi

May théi khi khi van hanh gom 2 giai doan khai dong va 6n dinh, giai doan khoi dong s& dan thich nghi
V6i mbi trudng va nhiét d6 may tang cham, ting dot bién va dan 6n dinh (Vinita et al., 2005). Khong khi
tir ngoai vao trong dugc hoa tron va hinh thanh mot 16p nhiét mai, 16p nhiét nay dac trung cho nhiét 36 moi
trueong bén trong hop (David et al., 2009). Khi dé thiét lap thoi gian chay/nghi cho méy théi khi thi nhiét
do, muc tiéng on bién doi theo cac ché do khéac nhau (Hinh 5). Thoi gian chay cang Ién thi nhiét do trong
hop cang cao. Tur két qua trén, nghién ctu lya chon mé hinh MH5 dé theo déi muc tiéng dn khi van hanh.
Murc tiéng on ciia may théi khi khi che chin bang hop giam 4m MHS5 déu thap dudi 70,0 dBA (Hinh 6).
Trong 1 gid hoat dong dau tién, nhiét d6 bén trong hop giam 4m ting tir 23,2°C dén 45,1°C va ting dén
53,0°C sau 3 gio. Khi nhiét d6 moi truong ting qué cao thi s& thay doi trang thai khéng khi, su bién doi
giira nhiét d6 va &p suat s& 1am thay doi mat do thé tich khi va hiéu suat qué trinh nén truc tiép bi anh huong.
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Hinh 5. Nhi¢ @6 bén trong hgp giam am khi thiet  Hinh 6. Muc tiéng on khi van hanh méy,thé’i khi
Igp céc ché do vdn hanh vdi hgp giam am MHS5 khi thiet Igp ché do thoi
gian chay/nghi 1a 120/60 phat

4. Két luan

Tir cac két qua nghién ciru cho thdy, méy théi khi khi van hanh cé muc tiéng dn 16n, ¢ kha ning anh
huaong 16n dén siic khoe cdng nhan van hanh. Viéc sir dung cac bo phan che chan c6 kha nang giam am cho
méy thdi khi. Tuy nhién, két qua khao sat cho thiy khi méy théi khi hoat dong kéo dai thi nhiét do s& ting
cao 1én dén hon 400C, néu sir dung cac bo phan che chin dang kin thi nhiét do c6 thé tang dén hon 500C,
¢6 nguy co anh huong dén hiéu suat va tudi tho ciia may. Cac hop giam am dang ma co kich thuéc pha
hop, thira huong cac yéu té thuan lgi xung quanh thi dat muc tiéu han ché tiéng on va diéu hoa nhiét d6 bén
trong. Nghién ciru da lya chon ra két cdu dang ho véi cau tric 3 16p xdp PU, gd cing va thép; hop giam
am c6 két cau nay han ché mic tiéng 6n ciia may thoi khi dén dudi 70,0 dBA va nhiét do bén trong hop
giam 4m dén dugi 50°C. Két qua nghién ciru da hinh thanh dwgc mau san pham hop giam am danh cho méay
thdi khi cua hé théng xir 1y nuéce thai tai bénh vién da khoa MEDLATEC va c¢6 kha ning tng dung cho cac
loai méy thdi khi twong tu sir dung trong cac tram xu 1y nudc thai.

Loi cam on

(Céc téc gia tran trong cam on sy ho trg cia PKHKHN va Bénh vien MEDLATEC vé co s vat chat va
diéu kién dé hoan thién nghién ctu nay.
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ABSTRACT

A study on reduction of noise from air blower in the wastewater
treatment plant at MEDLATEC hospital

Do Khac Uan*, Nguyen Manh Cuong* Nguyen Quoc Phi?
! Hanoi University of Science and Technology
2 Hanoi University of Mining and Geology

During opreration, the air blower in the wastewater treatment plant could make a noisy over 80.0 dBA,
resulted in affecting the health of the opreration workers. Therefore, it is necessary to reduce the noise
from the air blower. This study was carried out to test the noisy levels and variation of temperature during
noisy reduction by using several materails, such as Poly Urethane (PU), wood, and iron. The operation time
of the air blower was adjusted and controlled by monitoring the noisy level and temperature in the noisy
reduction box. Based on the observations, the noisy level during working time was veried from 43.4 to 59.5
dBA. The noisy level in the air blower room was in the range of 68.1 - 83.2 dBA within 1 to 5 m. The
temperature in the room was increased to 400C after 16 h of the continuous operation. When the air blower
was covered by the reduction box, the noisy level was reduced from 2.0 to 15.0 dBA, depending on the
materieals used. Whereas the temperatures inside the bos was increased up to 500C when the air blower
was operated about 55 min. It is intersting that with the openned noisy reduction box using 3 layers of PU
(20 mm thick), wood (15 mm), and iron layer (1 mm), the noise could be controlled well below 70.0 dBA
when the air blower was operated with the on/off mode of 120/60 min. At that condition, the temperature
inside the noisy reduction box could be controlled lower than 50°C.

Keywords: noisy reduction, air blower, wastewater, temperature, noise, material.
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E RS&' HOI NGHI TOAN QUOC KHOA HOC TRAI AT
SARTM SORNCES A0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Ung dung GIS va vién tham trong xay dung ban do quy hoach bao v¢
moi trrong ¢ huyén Phu Loc, tinh Thira Thién Hue

Nguyén Huy Anht*

Trwong Dai hoc Tai nguyén va Moi truong TP. Ho Chi Minh

TOM TAT

Ban d6 quy hoach bao vé moi truong (QHBVMT) huyén Phi Léc, tinh Thira Thién Hué ty ¢ 1:25.000 la
san pham cua su | két hop gitra cac yéu to tu nhién, kinh té - x& hoi va méi trudng duoc Xy dung trén co so
tich hop gitra vién tham va GIS. Ban d6 két qua 14nh tho huyén Phi Loc duoc phén chia thanh 4 khong
gian phat trién chinh: Khdng gian bao vé, bao ton vai dién tich 17.006,58ha chiém 21,85%; Khoéng gian
tang cudng cac bién phap quan 1y méi trudng o dién tich 1a 29.284,64ha chiém 37,62%; Khong gian phat
trién than thién voi moi truong c6 dién tich 12 29755,9ha chiém 38,22%; Khong gian cai tao va phuc hdi
mdi treong vai dién tich 1.800,29ha chiém 2,31% dién tich quy hoach. Ban d6 QHBVMT la co s& khoa
hoc quan trong nham xay dung nhitng giai phap phu hop dé phét trién kinh té - x& hoi va bao vé moi truong
huyén Phu Loc trong tuong lai.

Tir khoa: Quy hoach bao vé mai truong; GIS; Vién tham; Huyén Phi Loc.

1. Pit van dé

B4o vé mdi trudng va phat trién bén viing da tra thanh muc tiéu quan trong trong ké hoach phat trién
ctia moi quéc gia ndi chung va cua cac dia phuong noi riéng ké tir sau Hoi nghi Mai truong va Phat trién
cua Lién hiép qudc tai Rio de Janeiro (Brazil) nim 1992. Ngay nay, cuing véi su phét trién kinh té - xa hoi
(KT-XH) viéc ung dung khoa hoc ky thuét vao san Xuét, di va dang tac dong manh mé vao thién nhién,
khai thac triét dé tai nguyén thién nhién, pha v can bang sinh thai, dang dan lam suy thoai ngudn tai nguyén
thién nhién va suy glam chat lwong moi truong séng.

Tai Viét Nam, hau hét cac nganh kinh té, cac dia phuong déu da xay dung Quy hoach tong thé phat trién
KT-XH dén nam 2020 va dinh huéng dén 2030. Nhidu cong trinh nghién ciru danh gia hién trang moi
truong va dé xuit bién phdp nham ngan ngira, giam thiéu tac dong tiéu cuc va kiém soét & nhiém méi truong
nhu: “Nghién ctru bién dong méi truong do thuc hién quy hoach phat trién KT-XH, céac bién phéap kiém
soat dam bao phét trién bén vimng vung DPong béng song Hong” dé tai KHCN 07.04, 2000; “Nghién ctu
xay dung phuong an quan ly tong hop vuing bo bién Viét Nam gop phan dam bao moi trudng va phét trién
bén ving”, dé tai KHCN 06 - 07, 2000; Cac chuong trinh KHCN cip qudc gia vé bao vé moi truong va
phong tranh thién tai KC.08; “Nghién ctru xay dung Quy hoach méi truong ving kinh té trong diém mién
trung, dé tai KC.08.03, 2004; Ngoai ra, nhiéu dia phuong ciing da thuc hién viéc quy hoach méi truong
nhu: Nghé An, Quang Tri, Thira Thién Hué, Quang Ninh, Thai Nguyén, Ha Ngi...

Tuy nhién, trén thyuc té ding sau nhitng thanh qua cua su phat trién KT-XH vin tiép tuc lam suy kiét
ngudn tai nguyén thién nhién, suy thoai va 6 nhidm moi truong. Nhu vay, cd thé thiy cac quy hoach phét
trién KT-XH it xem xét dén cac khfa canh tai nguyén, moi trudng va xa hoi lién quan dén cc muc tiéu phat
trién bén viing.

Quy hoach bao vé moi tmong (QHBVMT) la mot khai niém con kha mai mé ¢ Viét Nam, dén nay da
c6 mot s6 sang kién dugc ap dung trong cac tmong hop cu thé, song van chua dem lai sy théng nhat chung
1a 1am thé nao dé giai quyét mot cach hai hoa cac mau thuan giira tang truong kinh té va bao vé moi truong.
Trong Luiat BVMT nam 2014 (Qudc hoi nuegc CHXHCN Viét Nam, Luat Bao vé méi truong, 2014) da dua
ra giai thich vé thuat ngir QHBVMT nhu sau “QHBVMT la Viéc phdn viing méi truong d@é bao ton, phat
trién va thiét ldp hé thong ha tang ki thudt bao vé méi truong gan véi hé théng giai phap bao vé méi truong
trong mai lién quan chgt ché véi quy hoach phat trien KT-XH nham phét trién bén viing 7. Dé giai quyét

*Tac gia lién h¢
Email: anhnh@hcmunre.edu.vn
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c4c van dé méi trudng tir cac hoat dong phat trién KT-XH mot cach khong hop ly thi rat can thiét xay dung
QHBVMT cho lanh thé. San pham chinh cuia QHBVMT chinh 1a ban ¢ QHBVMT, day la tai liéu mang
tinh tong hop cao duoc két hop tir nhiéu yéu té nhu: diéu kién tu nhién, kinh té - xa hoi va moi truong,
ddng thoi con xac dinh duoc khéng gian phuc vu cho dinh hudng phat trién kinh té - x hoi theo huéng bén
viing va tng pho véi bién d6i khi hau.

Phi Loc - mot huyén nam ¢ phia Pong Nam ciia tinh Thira Thién Hué c6 tong dién tich tu nhién khoang
72.092,23ha chiém 14,4% dién tich ty nhién toan tinh. Nam trén truc giao thdng quan trong 1a Quéc 16 1A
va duong sit Bac - Nam, diém gitra hai thanh phé quan trong caa Ving kinh té trong diém mién Trung la
Hué va Pa Néng, dong thoi Phl Loc ciing nam trén tuyén hanh lang kinh té Dong - Tay, la trung tam phat
trién KT-XH, du lich ning dong nhat ciia tinh trong 5 ndm tré lai dy. Trong quy hoach tong thé phat trién
KT-XH tinh Thira Thién Hué dén nam 2020 va dinh huéng dén nam 2025, huyén Phi Loc duoc xac dinh
1a dia ban trong diém, c6 y nghia chién lugc, tao dong luc cho sy phat trién KT-XH cua tinh do c6 didu
kién ty nhién phong phu 14 noi hgi tu ddy du cAc tiém nang, thé manh vé bién, dam pha, dong bang, go doi
V6i su da dang vé tai nguyén thién nhién va tai nguyén nhan van.... Ngoai ra, Phu Loc la huyén tap trung
nhiéu tai nguyén phuc vu cho phét trién du lich nhu bai bién Lang C6, Canh Duong, Vinh Hién, VQG Bach
M4, nli Hai Van, dao Son Cha, ddm Cau Hai, dam Lap An, Bd Lu - Ci DU, Thién Vién Trac Lam. .. Tuy
nhién, Phi Loc ciing 1a dia ban c6 nguy co 6 nhiém méi truong I6n do hau qua cia qué trinh phat trién kinh
té - x& hoi, vi tri nhay cam ddi vai cac tai bién thién nhién va méi trudng nhu: dudng bo bién dai, dién tich
ddi nGi 16n, c4c ran san hd va co bién gan ba, cac khu bao ton thién nhién, khu bao vé thay san, vuon Quéc
gia (VQG) Bach MA. Chinh vi vay, viéc xay dung ban d6 QHBVMT cho huyén Phi Loc s& la tai liéu, giai
phép nhim bao vé méi trudng cho dia phuong trong hién tai va tuong lai phuc vu dinh huéng phét trién
bén viing (PTBV) la viéc lam hét suc cap thiét.

2. Co so dir liéu va phwong phap nghién ciu
2.1. Co 5o tai ligu

Trong qua trinh nghién cttu xay dung ban 6 QHBVMT da sir dung céc tai liéu chinh sau:

- Ban d6 dia hinh huyén Pha Loc ty 1é 1:25.000, lui chiéu VN2000 do Bo Tai nguyén va Moi truong
thanh 1ap nam 2004.

- Co s6 dit liéu GIS thudc dy an GIShue, duoc trién khai tir thang 5/2006 va hoan thanh thang 6/2011,
gom hé thong co s dir lieu nén ty 1é 1:50.000, 1:25.000 cho toan tinh. Mdi co so dit lidu nén ¢6 7 16p ban
dd co ban (ranh gigi, dia hinh, dia danh, dia vat, thay van, giao thong va 16p pha bé mat) [6].

- Anh vé tinh Landsat giai doan tir 1989 - 2013. Anh vién tham duoc sir dung trong dé tai | anh Landsat
7 va Landsat 5, tai tir website http:/glovis.usgs.gov/. B anh vién tham véi do phéan giai khong gian 30 m
x 30 m gom hai canh (Path 125; Row 049) va (Path 124; Row 049). Vi loai anh nay ding dé giai doan cac
dbi twgng dé thanh 1ap ban d6 tham thyc vat va ban dd bién dong tham thuc vat & huyén Phi Loc.

'Q;X HUYEN PHU LOC
AR .

o , _ Hinh 1. Huyén Phd Léc duoc cdt tir anh Landsat ,
- Chuoi SO liéu thong ké ve tinh hinh phét trién KT-XH huyér) tir nam 2000 - 2013, duoc lay tir bdo cao
nién gidm thong ké caa huyén, tinh va bao céo tinh hinh phat trién KT-XH caa huyén giai doan 2005-2013
[7,8,9].

2.2. Phuong phap nghién curu
2.2.1. Tiép cdn nghién citu

Nghién ciru nay su dung huéng tiép can theo luu vuc, ¢d thé hiéu “Luu vuc 1a phan dién tich bé mat dat
trong tu nhién ma moi lugng nudc mua khi roi xudng sé tap trung lai va thoat qua mot ctra ra duy nhat” co
thé 1a luu vue séng, luu vuc ho, dam pha [1].

Néu xét tinh tuong tac giita luu vuc sdng véi cac thuc thé khéc ton tai trong khong gian dia ly va tac
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ddng qua lai thi luu vue duge xem nhu 1a mot ving dia ly ma trong pham vi d6 nuéc mit, nudc ngam chay
tw nhién vao luu vuc va tuong tac véi cac tai nguyén lién quan va con ngudi.

Luu vyuc song 1a mot hé théng mo va ludn twong tac véi tang khi quyén bén trén théng qua hoat dong
ctia hoan luu khi quyén va chu trinh thuy vin, nhd d6 hang trim luu vuc song déu nhan duoc mot luong
nude dén tir mua dé sir dung cho cac nhu cau cia con ngudi va duy tri hé sinh thai.

Vi vy, tiép can nghién cau xay dung ban d6 QHBVMT theo luu vic 1a mot céch tiép can phi hop theo
quan diém quan ly t6ng hop va thong nhat tai nguyén nude, dat, ring va céc tai nguyén lién quan khac trén
luu vuc nham t6i da hod loi ich KT-XH mét cach cong bang nhung khong 1am ton hai dén tinh bén viing
cua hé théng méi truong trong yéu cua luu vuc, duy tri cic diéu Kién moi trudong song lau bén cho con
nguoi.

2.2.2. Phuong phap nghién cuu

- Phuong phép tong hop va phan tich tai li¢u: Phuong phép nay duoc st dung dé phan tich cac nguon tai
liéu lién quan dén van dé nghién ciru. Cac ngudn tai liéu chinh thic bao gdom van ban phap 1y & cac Cap cac
nganh tir Trung wong dén dia phuong; két qua cac cong trinh nghién ctiu trong va ngoai nudc; cac ngudn séch
bao, tap chi; cac tai liéu, ky yéu hai thao khoa hoc,... Cac ngudn tai liéu trén s& dugc sir dung nhu mét co s&
khoa hoc tin cdy trong qua trinh nghién ctu dé xuét xay dung ban d6 QHBVMT.

- Phuong phap ban dd, tng dung GIS va vién tham: bay la bo phuong phap quan trong va mang lai hiéu
qua rét cao trong qua trinh nghién ctu xay dung ban dd QHBVMT, GIS c6 thé thiét ké ban do phan ving
1anh thé, danh gia tai nguyén, khu vuc nhay cam vé méi truong, giam st va canh bao cac su ¢d vé tu nhién,
moi truong. Ngoai ra cac modul caa GIS gilp xay dung hé théng thong tin chuan vé dia ly, cac yéu té moi
truong ty nhién va KT-XH phuc vu cdng tac quy hoach va quan Iy méi truong. Phuong phéap vién tham thé
hién rd khi st dung cac phan mém dé phan tich anh vé tinh (Landsat 5, 7) dé xay dung ban dd 16p pha tham
thuc vat, xay dung mé hinh sé d6 cao (DEM), phan tich bién dong duong bd va tai bién thién nhién ¢ dia
ban nghién cau.

Dé phan tich dinh lugng va xac dinh su bién d6i khdng gian cua cac yéu td dia Iy phuc vu cho néi dung
ctia nghién ciru ciing nhu xay dung cac ban db va tong hop, tac gia da st dung cac phan mém GIS va phan
mém thanh lap, bién tap ban d6 thanh phan va hién dai nhu: Phan mém ArcGIS 10.2, Phian mém Mapinfo
10, véi hé théng dir liéu phong phi va cap nhat, duoc xir Iy va bién tap dua trén cac phian mém GIS hién
dai, chuyén dung va phu hop di va dang duoc sir dung rong rii trong nuée va trén thé gisi.

2.3. Quy trinh thanh I@p bén do

Budgc 1: Xay dyung ban d phan ving ty nhién lanh thd huyén Pha Loc: Ban d6 phan ving lanh thd
huyén Phi Loc duoc thanh 1ap dua trén quan diém tiép can theo luu vuc két hop véi phan tich danh gia cac
diéu kién tu nhién. Ban do cac luu vuc tai dia ban nghién ctru duoc xay dung tir mé hinh DEM. Theo d6
dia ban huyén Pha Loc duge chia thanh 3 Tuu vuc chinh 1a: Tuu vue dam Cau Hai, Iuu vie song Bu Lu, Iuu

vuc dam Lap An.
i Anh Landsat ; E Ban do dja hinh 3 D liéu dja mao
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Hinh 2. Quy trinh xay ding bdn d6 QHBVMT duéi sw tror gilp cia GIS va vién tham
Budc 2: Xay dung ban d6 phan vung moi truong: Ban dd phan ving mdi trueong huyén Phi Loc dugc
xay dung dua trén ban do phan ving lanh tho két hop vai két qua danh gia tong hop cac diéu kién tu nhién,
kinh té - xa hoi va dién bién moi truong huygan thuvLoc i
Buéc 3: Xay dung ban d6 QHBVMT, dé xuat t6 chuc khdng gian theo tirng tiéu vung
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3. Két qua va thao luan
3.1. Pdc d@iém 1anh thé nghién ciru

- Pic diém dia chat: O 1anh tho huyén Phi Loc theo cac tai liéu nghién ctru trude day co cac thanh tao
tram tich va tram tich ngudn ndi lira phét trién kha phong phu, cé tudi tir Neoproterozoi dén Kainozoi [4].

- Dic diém dia hinh: trén co s phan chia kiéu dia hinh, nhdm dang dia hinh da chia ban d6 dia mao cua
huyén thanh 7 kiéu nguon gbc hinh thai [5]:

Kiéu dia hinh ndi thap tan kién tao trung binh, cao 300-1000m;

Kiéu dia hinh ddi nang tan kién tao yéu, cao 50-200m;

Kiéu dia hinh ddng bang ddi 6n dinh tan kién tao, cao < 50m;

Kiéu dia hinh dong chay thuong xuyén véi hinh thai 1a séng sudi xam thuc;

Kiéu dja hinh dong bang thém bién, gom cac nhém dang dia hinh: bé mat suon ria troi hién dai;

Kiéu dia hinh dong bang con dun ngu0n géc bién - gio;

Kiéu dia hinh dong bang ngudn gdc song, sdng - blen gdm céac nhém dang;

- Pac diém khi hau: Nhiét do trung binh nam: mién nui: 20°C, dong bang: 25,2°C; Nhiét d6 cao tuyét
ddi: mién nai: 43°C, ddng bang: 44°C; Nhiét do thap tuyét ddi: mién ndi; 8,8°C, ddng bang: 11,2°C [5].

- Thuy van

+ Ngudn nuéc mat; Huyén Phi Loc ¢6 cac con song chinh 1a séng Nong, séng Trudi, séng Bu Lu va
séng Cau Hai.

+ Nuéc ngam: Pic diém nudc ngam ¢ Thira Thién Hué n6i chung va Pha Loc néi riéng dang ¢ giai
doan nghién cru thi diém [5].

- Tham thyc vat: Ludng thuc vat phia Bic xudng bao gdm nhiing loai thugc cac ho Dau (Leguminosae),
ho Dé (Fagaceae), ho Re (Lauraceae), ho trim (Melaleucadendre)... Con ludng thyuc vat tir phia Nam lén 1a
nhiing loai thudc ho Dau (Dipterocarpaceae) nhu: Kién kién, Cho den, Dau dot tim (dau rai)...[2, 5].

- Mot sb tai bién thién nhién

S6ng than: Theo cac tinh toan ly thuyét, song than tir ngudn dong dat & xa c6 thé dat d6 cao 1,5-5m tai
viing bo bién Trung B6.

L lut: Pha Loc 1a tim mua cua tinh Thira Thién Hué nén tinh trang ngap lut thuong xuyén xay ra, tap
trung ¢ ving ven dam Cau Hai, Loc An, Lang Co.

Truot I6 dat: Theo két qua diéu tra khao sat trong nam 2011 va 2012 cho thay & dia ban huyén Phi Loc
truot 1¢ dat tap trung chi yéu doc theo céc tuyén duong giao thong, dac biét 1a khu vuc déo Phudc Tuong,
déo Phu Gia, déo Hai Van va tinh 16 14B

B&o va ap thap nhiét déi: Trong thoi ky 1891-2000, 0,79 con anh hudng dén Thira Thién Hué trong do
¢6 huyén Phu Loc.

- Anh hudéng cua BDKH va nudc bién dang: Theo kich ban BBKH cua Viét Nam cap nhat nam 2011
cho thay Thira Thién Hué nam trong khu vuc tir déo Ngang dén déo Hai Van. Theo kich ban trung binh du
bao dén nam 2100 khu vyc TT Hué nudc bién dang khoang 60-71cm [3].

3.2. Két qud rng dung GIS va RS trong thanh I@p bédn dé quy hogch bdo vé méi truong
3.2.2. Ban do quy hoach bdo vé méi truong

Trén co s& phuong phéap va quy trinh nghién ctru dugc dé cap o trén (hinh 2), da dé xuat xay dung ban
dd QHBVMT huyén Phi Loc (xem hinh 3, bang 1) da chia dia ban thanh 4 khdng gian chinh sau:

- Khong gian bao vé, bao ton: la nhiing khong gian c6 céc chirc nang chinh I bao ton nguon gen, bao
vé da dang sinh hoc, cac khu vuc 1a Vuan qudc gia, khu bao ton thién nhién. Ving nay sé dugc kiém soat
dwa trén cac luat va quy ché lién quan. Dia ban huyén Phi Loc c6 6 khong gian bao vé, bao ton véi dién
tich 17.006,58 ha chiém 21,85% tong dién tich quy hoach, bao gom: khu vuc bao ton bién Hai Van - Son
Cha: C.IV.2; Khu vuc bao ton da dang sinh hoc két hop phong ho phia bic Bach M4 (A.1.1); Khu vuc bao
vé nghiém ngat ving 161 vuon quéc gia Bach Ma (A.1.2); Khu vuc bao vé va phuc hdi ring ty nhién thugng
nguon séng Bu Lu (B.1.1); Khu vuc bao vé ring ty nhién va bao tdn Pa dang sinh hoc Hai Van (C.1.1);
Khu vyc rirng phong ho Chan May Bong (B.11.2).

- Khong gian ting cudng cc bién phap quan 1y méi truong ¢ dién tich 1a 29.284,64 chiém 37,62%
dién tich quy hoach: bao gém cac khu vuc véi chire ning chinh 1a chuy@n san xuat néng nghiép, 1am nghiép
va NTTS c6 dau hién 6 nhiém hoic dugc du béo c6 thé 6 nhiém moéi truong. La nhitng khu vuc duoc khai
thac c6 can nhac t6i sir dung bén viing céc tai nguyén thién nhién va cac hoat dong kinh té va hai hoa voi
bao vé moi truong.

Khoéng gian nay bao gém 10 khu vyc: Tang cudng cac giai phép bao vé ving bién ven by dén d6 sau
6m A.IV.1, CIV.1, BIV.1; Tang cuong cAc giai phap quan 1y méi truong ving san xuit ndng nghiép
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(SXNN) phia bac A.IIL.1, A.II1.2; Tang cudng c4c giai phap quan 1y moi trudng ving san xuat ndng nghiép
ven bién A.IIL.7; Tang cudng c4c giai phap quan Iy méi truong viing san xuat ndng 1am nghiép Xuan Loc
A.IL1. Tang cuong céc bién phéap quan ly, bao vé da dang sinh hoc va phat trién nudi trong thuy san bén
virng dam phé ven bién (ddm Cau Hai va ¢&am Lap An) véi cac khdng gian A.1IL5, C.11.2; Khu vuc san
xuit ndng nghiép, thity san ven dam Cau Hai A.111.4.

- Khdng gian phat trién than thién véi moi truong c6 dién tich 1a 29755,9 ha chiém 38,22% dién tich
quy hoach: bao gom nhitng khu vuc ap dung nhitng quy ché lién quan ddi véi thay doi muyc dich sir dung
dat, d6i v6i hoat dong phat trién, dénh gia tac dong moi truong va danh gid moi truong chién luoc p dung
nham kiém soat tac dong tir hoat dong phét trién dén méi trudng moi truorng
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Hinh 3. Ban do quy hogach bdo vé méi trweng huyén Phi Léc

bia ban huyén Phi Loc da xac dinh dugce 11 khong gian: trong d6 ¢6 02 khong gian 1a cac khu nghi
dudng cao cip va do thi du lich sinh thai la khu nghi dudng cao cap Laguna B.IIL1; D6 thi du lich- nghi
dudng cao cip Lang C6 (C.II1.1); 8 khu vuc ¢6 chie ning chinh I phat trién cong nghiép, tiéu thi cong
nghiép, d6 thi, du lich sinh thai nhu: Bao vé méi truong d6 thi A.111.6, A.111.3; Bao vé moi truong Khu Kinh
té Chan May - Lang C6 B.IIL.2; Bao vé moi trudng va tao vanh dai xanh Khu kinh t& Chan May - Lang Co
B.11.1, C.11.1; Bao vé moi truong khu vuc ving dém VQG Bach Ma A.l1.3, A.ll.4, A.11.2;

- Khéng gian cai tao va phuc hdi méi trueong 1a cac khu vue di bi xudng cap va s& dugc cai tao, ching
han nhu nhitng khu vyc da ngung khai thac khoang san (titan), khu vyc thudng xuyén chiu tic dong manh
cua Id, lut va nudc bién dang hodc nhitng khu vic ring tu nhién bi chat pha. Dia ban huyén Phi Loc da
xéac dinh dugc 2 khdng gian véi dién tich 1.800,29 ha chiém 2,31% dién tich quy hoach: Cai tao phuc hoi
ring dé tu nhién ¢ ntii Vinh Phong (A.IL.5) va Cai tao, phuc hdi ring phong ho ven bién, cac cong trinh
bao vé b bién (A.111.8).

Bdng 1. Cac khdng gian bdo vé méi truong huyén Phl Lgc
. . Ky hiéu cac khu vuc Dién tich Ty lé
TT Pinh huéng QHBVMT méi truong (Ha) %)

1 Khbéng gian bao vé, bao ton (6)

All, AlL2 Bl ClIl1

Trén can ' B ’“ 5 ' ' 16.129,00 20,72
Bién ven bo C.IV.2 877,58 1,13
B.111.2, C.IIL.1, AlIL3,
Khong gian phat trién than thién | A.II16, B.II1.1, C.IL.1,
2| Véi méi truong (1) BAILL AILS AllL4, | 2975590 38,22
All2, Alll4
3 Khéng gian tang cuong cac bién
phép quan ly méi truong (9)
Trén can AlLL ALY, ALlTL2, 13.583,20 17.45

AllLY
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) . Ky hiéu cac khu vuc Dién tich Ty lé

T Pinh huéng QHBVMT i raong Ha) )

Viing bién ven bo AIVL BIV.I,CIV1L 4.529,65 5,82

Ving dam pha A5, C.II1.2 11.171,79 14,35

4 | Khong gian cai tao va phyc hoi AIL5, AlIL8 1.800.29 231
moi truong (2)

4. Két luan

Trén co s& ban d6 phan viing moi truong, nghién ciru da phén tich chirc nang KT- XH - MT, phan tich
nhitng vin d& moi truong cap bach, phan tich quy hoach phat trién KT-XH cho cac don vi ban do phan
ving 1a co s& xay ban 46 QHBVMT.

Ban d6 QHBVMT huyén phu 16¢ dugc xay dung va phan chia thanh 4 khong gian chinh la: Khong gian
bao vé, bao ton véi dién tich 17.006,58 ha chiém 21,85; Khong gian ting cudng cac bién phéap quan ly moi
truong c6 dién tich 1a 29.284,64 chiém 37,62%; Khdng gian phat trién than thién véi méi truong cé dién
tich 12 29755,9 ha chiém 38,22%; Khéng gian cai tao va phuc hdi méi truong véi dién tich 1.800,29 ha
chiém 2,31% dién tich quy hoach.
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ABSTRACT

GIS and remote sensing application in planning of Environmental

Protection Zone map for Phu Loc district, Thua Thien Hue province
Nguyen Huy Anh®”
University of Natural Resources and Environment, Hochiminh City

This paper aims to describe the use remote sensing and GIS application in creating a 1:25000 map of
Environmental Protection Zone for Phu Loc District, Thua Thien Hue Province. The final map is the
integration of data input on local nature, environment and socio-economy. According to the map, Phu Loc
District is divided into 4 main zones, namely: Protection and Conservation Zone (17,006.58 ha, accounting
for 21.85% of total area), Intensive Environmental Management Zone (29,284.64 ha, 37.62%),
Environment-friendly Development Zone (29,755.9 ha, 38.22%), and Environment Rehabilitation and
Recovery Zone (1,800.29 ha, 2.31%). The author believe that this map is essential for local policy makers
in planning for a sustainble development of local socio-economy with sound consideration of
environmental protection.

Keyword: Environmental Protection Zone map, GIS, Remote sensing, Phu Loc District
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E RS&' HOI NGHI TOAN QUOC KHOA HOC TRAI AT
SARTM SORNCES A0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Panh gia chat lugng tai nguyén dat, nudc & cac mo
sa khoang Titan sau khai thac va d¢ xuat giai phap st dung

D6 Vin Binh'*, Nguyén Vin Long 2, D4 Thi Hai!, D6 Cao Cuong?

! Trirong Pai hoc Mo - Pja chdt;
2 Truong Dai hoc Cong nghé Giao thong vdn tdi co sé Vinh Phiic.

TOM TAT

Tinh Binh Thuan c6 nhiéu mo sa khoang Titan phan b ¢ viing ven bién. Sau khi khai thac, chat luong dét
va nu6c khu mo bi thay theo huéng xéau di do mat di nhitng thanh phan khoang va chat hitu co. Thyc t€
mot dién tich dat rong I6n & cac mo sau khai thac quang chi sir dung d€ trong cay keo hodc co vective, dan
dén lang phi mét dién tich rong 16n dat dai, it mang lai gia tri kinh té cho x& hoi.

Nghién ctru dic diém chat lugng dat va nuéc & cAc mo sau khi da khai thac hét quang nham phuc vu st
dung trong mot so loai cdy ndng nghiép, stir dung nguon tai nguyén dat hiéu qua cho canh tac, ting thu nhap
cho nhan dan trong viing 1a mot nhiém vu quan trong c6 y nghia khoa hoc va thuc tién.

Bai bao di sdu nghién ciru dic diém chét luong dit, nuéc ¢ cac mo khu vyc Binh Thuan sau khi da khai
thac Titan nham sir dung t6t hon, hiéu qua hon ngudn tai nguyén dat trong vung. Véi cac phuong phap
nghién ctru thu thap, ;ong hop tgl lieu; khao sét thuc dia, ldy va phan tlgh mqu phén tich danh gia, bai bao
da danh gia dugc chat luong dat, nuéc cua khu vuc theo cac tiéu chuan chat lugng hién hanh va dé xuat
bién phap sir dung dat trong mot so cay ndng nghiép.

Keywords: Tai nguyén dat, nuéc, khai théac, Binh Thuan, sau khai thac, str dung hop Iy

1. D3t van dé

Khai thac khoang san & Binh Thuan c6 quy md rat khac nhau, cdc moé c6 chiéu dai tir hang trim mét dén
vai km, chiéu rong hang trim mét, bé day ting san pham tir vai mét dén vai chuc mét. Mot sé mo dién hinh
nhu moé khu vye Miii D4 1, Phuong Pha Hai, Thanh phé Phan Thiét; mo sa khoéng Titan-Zircon Nam Sudbi
Nhum, x& Thuan Quy va x4 Tan Thanh, huyén Ham Thuan Nam; mé sa khoang Titan-Zircon tai xa Hong
Phong va xa Hoa Thang, huyén Bac Binh; khai théac va ché bién sa khoang Titan Viing Mén, huyén Bic
Binh, tinh Binh Thuan...

Céc két qua nghién ciru cho thay dat va nuéc trong khu vuc khai thac sa khoang Titan dd c6 nhiing diu
hiéu suy giam chat lugng mét s thanh phan nhu dau khoéng, ham lugng chit hitu co, vi khuan...Khai thac
khoang san con gay nhiém man, thay dbi diac diém va tinh chat caa nudc, lam giam kha ning sir dung cua
nudc ngam, gay kho khin vé sir dung nuée cho cac hg dan gan khu vuc khai thac. Viéc khai thac Titan con
gay ra nhimg tac dong tiéu cuc dén méi truong sinh thai. Chinh vi thé, viéc danh gia chat luong nuéce, dat
trong khu vuc khai théc cac mo sa khoang ven bién ¢ Binh thuan c¢é ¥ nghia quan trong d6i voi méi truong
va dan sinh
2. Co s ly thuyét va phwong phap nghién ciru
2.1. Ngi dungl: Thu thap, tong hop, thong ké céc tai liu lién quan dén viéc khai thac titan sa khoang ven
bién & Binh Thuan. Két qua cac tac gia da tong hop nhiéu loai tai liéu khac nhau cia nhiéu tac gia dé danh
gi& chat lugng dat va nuéc trong khu vuc.

2.2. Ngi dung 2: Khao sét thuc dia, ldy mau phan tich cac thanh phin dé danh gi4 chét lwong dét, nuée
trong khu vuc. Céc tac gia da tién hanh khao sét thuc dia tai 3 khu vire (Nam Sudi Nhum, Hoa Thing va
Tan Thanh). Tién hanh iy cac mau dat, miu nudc & cac khu vue da khao sat (mau truéce khai thac, trong
qué trinh khai thac va sau khi da két thac khai thac) dé phan tich danh gia

2.3. Ngi dung 3: Phan tich va danh gia chat luong méi truong dat, nuéc cho cac muc dich st dung;

2.4. Ngi dung 4: Dé xuat mot s6 giai phap st dung ngudn dét, nuée phuc vu nong nghiép.

*Tac gia lién h¢
Email: dovanbinhdctv@gmail.com
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3. Két qua va thao luan

3.1 Vi tri khu vuec nghién ciru

Binh Thuan la tinh ven bién c6 dién tich rong téi 7.848,6 km? thudc ving Pong Nam B9, nam giira hai
thanh phé I6n 1a thanh phé HO Chi Minh va Nha Trang. Vi tri ciia Binh Thuan thé hign ¢ hinh 1. Vi vay c6
vai trd quan trong trong sy phét trién kinh té x& hoi cua nudc ta.

3.2 Tai nguyén dat

Tai nguyén dat sau khai thac
khoang san dwoc cai tao dé su
dung cho myc dich khac nhu nong
nghiép, xay dung khu du lich, cac
cong trinh kinh té xa hoi khac. Déi
vai Binh Thuan, sau khi khai thac
Titan c6 thé cai tao sir dung cho
ndng nghiép, du lich hodc mot sb
muc dich phuc lgi khac. Biéu chu
y 12 khi sir dung can dénh gia anh
hudng cia cac thanh phan doc hai
d6i v6i moi truong khi sir dung.
Déi véi cac kim loai ning kha
nang doc hai vai cac sinh vat kha
rd nét va thé hién o bang 1..

L
]
Ve x4

Hinh 1. Ban do hanh chinh tinh Binh Thudn [7]

Bdng 1. Tinh dgc hai ciia c&c nguyén té kim logi nang déi véi sinh vt (nguon: Richardson va Nieboer,
1980) [2]

Sinh vat

Tinh déc hai

-Ciun d6t (Annelida)

“Vikhuén khodng hod nite
(M-minerlising bacteria)
-Tao (Algae)

Mém (Fungi)

-Diéng vt nguyen sinh (Protozoa)

Ding vit o mrong sdng(Vertirata)

-Thyc vitbic cao (Higher plants)

Hg Ph=Ag>Cu=Cd=Ni=Co=>MMn>Zn
Hg>Cu>Zn=Pb>Cd
Ag>Hg>Cu>»Pb>Cd>Zdn>Mi>Cr

Ag>Hg>Cu=Cd=Fe>Cr>Mn> ZnHNi=53n

Hg>Cu>Cd>»Fe>Cr>Zn>Ni> Co>Mn
bp=Hg>Cu=Cd=Cr=Mi=Pb>»Co>Zn
Heg>Po>Cu>Cd>Cr=MNi>Zn

Qua trinh dao x6i, khai thac, ché bién va van chuyén quing ciing nhu dat d4 c6 thé lam gia tang thanh
phéan cac kim loai n6i trén, Tuy nhién két qua phan tich cac mau dat tir nam 2015 dén ndm 2018 trong khu

vuc cho thay cac thanh phan khoang, kim loai ning van nam trong pham vi cho phép hién hanh. Chat lugng
dat khu vuc & mirc trung binh: d6 mun (0,012 - 0,016%), NPK tong s6 va dé tiéu thap (N: 0,008 - 0,0097%;
P,Os: 0,041 - 0,052%). Két qua phan tich hoa, tai liéu do tham sb vt 1y miu, so sanh véi QCVN

03:2008/BTNMT cho thay & dién tich khai thac khong chita cac nguyén té doc hai (bang 2).

Bdng 2. Két qua phan tich chdt heong dat tai mé sa khoang TiTan - Zircon Bace Pé Gi, huyén Phu Cat. [4]

K&t qué phén tich QCVN 03:2015/MT
STT Chi tiéu Pon vi : -
MP-01 | MP-02 | MP-03 | MP-04 BTNMT
pH 51 53 5.4 5,23 ;
2 | Pomin S 0,015 | 0,016 0,013 0,012 ]
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STT Chi tiéu Pon vi K81 g phén tich QCVN 03:2015/MT-
Y| MP-01 | MP-02 | MP-03 | MP-04 BTNMT
3 | Nitotdng 0,008 | 0009 | 0008 | 0,097 ]
4 | P.Osténg 0052 | 0041 | 0042 | 0,046 ]
5 | P0sdé tiéu =3 6 7 115 30 ]
6 | KO détieu Eﬂ 18 38 12 30 ]
7| As 1,67 1,34 2,18 1,83 12
8 Cd g’ <1 <1 1 2 10
9 | Pb £ 10,2 8,26 10,56 8,89 300
10 | zn 69 110 131 152 300

Nguon: Cong ty Cé phan Twr van, Xay dung Cong nghiép va Hoar déng Khoang san

Bang 3. Két qua phan tich chdt heong dat tai mé Titan khu vuc Bdc Pé Gi, huyén Phi Cat 4]

T Chi tiéu Pon vi MPl | MD2 MD3 201?3I\C/I\'I/'I-\IB(')I'3|\:IMT
1 | pH (KCL) - 6,55 6,57 6,51 -
2 | Bo min % 0,11 0,12 0,10 -
3 | Nito tong % 0,086 | 0,084 0,085 -
4 | P,Os tong % 0,013 0,012 0,013 -
5 | Kp0 dé tiéu % 0,09 0,01 0,011 -
6 |CaO % 0,19 0,21 0,19 -
7 |Zn® mg/kg 8,34 8,24 7,36 300
8 | Cd® mg/kg 1,15 1,07 0,95 10
9 |Pb® mg/kg 5,21 8,36 8,22 300
10 | Cu® mg/kg 3,46 4,15 4,18 100
11 As mg/kg 1,12 1,09 1,13 12

(Nguén: Trung tam Cong nghé va Xur Iy Méi truong)

Bang 4. Két qua phan tich chdt heong dat tai mé sa khoéng Titan - Zircon khu vic Bac Pé Gi, huyén Phi

Cét
STT Ten chi tieu Pon vi oo Kt qu;p]han tieh
1 Do 4m % - 78,6
2 pH (H,0) - - 7,52
3 pH (KCI) - - 7,85
4 Asen (As)* ma/kg 12 2,314
5 Cadimi (Cd)* mg/kg 2 3,733
6 DPong (Cu)* mg/kg 70 31,27
7 Chi (Pb) * mag/kg 120 39,41
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8 Ké&m (Zn)* mg/kg 200

45,58

Nguon: Trung tam Méi truong Mo - Bja chdt
Nhur vy cin cir vao chat luong dat khu vuc khai thac ¢6 thé tién hanh cai tao dé trong cdy nhim ting
gié tri sir dung dt va cai thién tét moi truong. Két qua phan tich mau dat nim 2018 thé hién ¢ bang 3; 4 da
néu & trén..
4.3 Tai nguyén nudc ngam khu vyc khai thac Titan

Tai nguyén nudc ngam trong céc con cét ven bién thuoc khu vuc khai thac mo titan kha phong phi. Khu
vuc khai thac c6 2 ting chira nudc quan trong la tang chira nudc Holocene (gh) va ting chira nudc Pleistocen
(qp) \ ~ » \ 3

a. Tang chitza nwéc 1o hong tram tich tuoi Holocen (gh)

Trén toan ving, ting chira nuwéc Holocen phan b thanh cac dai, c6 dién tich khoang 35 km? Pay la
tang c6 muc do chira nudc twong ddi giau, thanh phan tram tich da ngudn géc tudi Holocen muon (mvQs.
Nudc trong ting 1a nuéc ngam, bé day ting chira nudc tir 1,1 - 16,85m, phu thudc vao do cao dia hinh, myc
nudc tinh mua kiét thay doi tir 1,0 m dén 10,33 m; luu luong tir 2,94+2,98 I/s...

Do mirc dd chira nuée twong ddi giau nén tang chira nude gh 1a tang du kién dugc lam ddi tugng tham
do khai thac khai thac nu6e dudi dit cho cac muc dich sir dung. Cac thdng sé vé tang chira nuéc Holocen
duoc thé hién trong bang 1. Mot sé thng tin cua ting chira nudc thé hién trong bang 5.

Bang 5. CAc gia tri ddc trung tang chira nuéc Holocen (gh) [7]

. . A Pic diem thé nam (m Két qua thi nghiém
i Sg?iéhriégu gié?g? Ii?lléan Iﬁ‘:g A A3 Ix Muc nuéc (Bé) day chira : :

(m) nuse | Bedaylop | Sy | nweem) | QWS | SM)

1 Gl 38,0 gh+ap 380 1150 16,85 105 2,82
3 G3 33,0 ahv+ap 21,5 1,55 19,95 4,05 2,70
4 G4 26,0 ahv+ap 26,0 1,40 24,60 2,51 3,60
6 | KMO0529 8,0 gh 8,0 0,55 7,45 0.035 2.4
7 SN360 2,0 gh 2,0 0,20 1,80 0,630 0,90
8 | SN455-1 6,0 gh 6,0 0,70 5,30 0.200 2,50
9 | SN463-1 12,0 gh 12,0 1,20 10,80 0.500 3,30
15 | SN1019-1 3,0 gh 3,00 1,20 1,80 0.770 0,80
Gi4 trj trung binh (gh) 9,10 1,77 7,32 1,23 2,23

Nguon: Dé dn tham do nuede dudi dat khu viee Long Son - Suéi Nude phieong miii né tinh Binh Thugn
b. Tang chira nuée 16 hong tram tich tudi Pleistocen (qp)

Tang chtra nudc 16 hdng céc thanh tao Pleistocen phan bé rong réi ¢ trong khu vuc khai thac. Tram
tich 16 ra trén mat dia hinh thuong gap tir do cao tir 55,0 m trg 1én. Bé day tang chira nudc tuy thudc vao
dia hinh:

Day la tang tuong ddi giau nudc, chiéu sau thé nam tir 6 - 20 m, viing con cat phan bé tir do su > 50,0
m. Thanh phan thach hoc cuia chiing bao gom cét, cudi, soi, cat mau da cam, cat pha Ian san, bé day chira
nudc khoang 20 - 50 m. Myc nude tinh cta tang tir 5,5 - 10,33 m (riéng G12LS: 0,2 m), luu lugng tir 0,60
- 3,91 I/s. Mttc d6 chira nuéc tir nghéo dén trung binh. Céc thdng sé cua tang chira nudc Pleistocen (qp)
dugc thé hién trong bang 6.
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Bang 6. C4c thdng so cua tang chita niréc Pleistocen (qp) [7]

TT | Sohiéu | Posau | Tang | Dic diém thé nam (m) Két qua thi
giéng | giéng | chta nghiém
khoan | nudc Bé Muc | Bé Q S (m)
(m) day | nuéc | day  [Ifs)
16p tinh | chra
nudc
1 | G4a-LS | 415 qp | 400 | 1,35 | 3865 | 0,18 | 19,87
2 | G5-LS | 330 qgp | 390 | 746 | 2154 | 0,75 | 1645
3 | LKe6- 36,0 qp | 345 | 093 [ 3357 | 011 | 19,80
4 | LK7- 61,0 gp | 57,0 | 10,33 | 46,67 | 1,40 9,37
5 | Gl2-LS| 27,0 gp | 238 | 020 | 2360 | 3,91 | 10,80
6 | SN104- | 23,0 qgp | 22,2 | 2,40 | 19,80 | 0,60 3,80
7 | SN169- | 27,0 gp | 260 | 55 | 2050 | 0,30 2,0

Nguon: Pé dn tham do nwée dudi dat khu viee Long Son - Suéi Nude phirong

thé hién o bang 7. , , )
Bdng 7. Két qud phdn tich nuée dudi dat khu vec mé Thign Ai 2 [3]

Miii Né thanh phé Phan Thiét)

Két qua phan tich cdc mau nuéce trong khu vuc cho thiy nudc trong khu vuc cé chét lugng tét, chua 6
nhiém. Cu thé khi d6i sanh két qua phan tich voi quy chuan viét nam QCVN 09-MT: 2015/BTNMT thay
rang nudc ngam khu vuc ¢d cac chi tieu vé NOz, NO3™ ty do va dn mon déu thap hon chi tiéu cho phép.
Ham luong cac nguyén té hoa hoc sit, kém, mangan, As thip, nam trong giéi han cho phép. Nhu vay chat
luong nude ngam trong khu vuc thyc hién du an ¢&am bao céc chi tiéu vé hoa hoc, khong dam bao chi tiéu
vé sinh hoc. Két qua phan tich chat lugng NDD tai khu vuc khai thac (mo Thién Ai 2, huyén Bic Binh)

o o ) K&t qua phan tich QCVN 09-MT:
TT Chi tiéu phéan tich Pon vi NI VA NG 2015/BTNMT
1 | pH - 7,17 7,0 7 55-85
6 :
2
1
2 by cimg (tinh theo, mg/l 40 35 3 500
CaC0y) 7
3 | Chétran tong s6 TDS mg/l 256 247 239 1500
4 | COD (KMnOy) mg/I 3,1 2,8 2,6 4
5 Améni (tinh theo N)| mg/l 0,03 0,02 0,03 0,1
NH*
6 Clorua (CI) mg/l 62,5 57,5 59,7 250
7 Nitrat (NO3?) (tinh theo  mg/I 4,32 3,86 4,13 15
N)
8 | Sulfat (SO4%) mg/I 71 6,8 8,0 400
9 Asen (As)* mg/l 0,001 0,002 | 0,001 0,05
10 | Cadimi (Cd) * mg/I 0,0002 | 0,0003 | 0,000 0,005
4
11 | Chi (Pb)* mg/I 0,002 0,001 | 0,000 0,01
2
12 | bong (Cu)* mg/I 0,02 0,03 0,02 1.0
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13 | Kém(Zn) * mg/I 0,003 0,001 | 0,002 3,0
14 | Mangan (Mn)* mg/l 0,3 0,2 0,3 0,5
15 | Thuy ngan (Hg)* mg/I 0,0002 | 0,0002 | 0,000 0,001
3
16 | Sat (Fe) mg/I 1,84 1,44 1,48 5
17 | Coliform MPN/100 1 0 2 3
ml

Nguon: Trung tdm nghién ciu méi truong dia chat - Truong dai hoc Mo - Dia chat
Tong hop két qua phan tich tai cac giéng khoan trong khu vuc mo thiy rang tat ca cac chi tiéu phan
tich déu nam trong giéi han cho phép theo QCVNO9-MT: 2015/BTNMT va QCVN 39: 2011/BTNMT.
Diéu nay cho thay viéc sir dung nude cho cong tac tudi cay la dam bao yéu cau.

a/ Panh gia chat lugng nudc ngém phuc vu tudi tiéu

Dé danh gia chét lugng nudc ngam phuc vu cho muc dich tudi tiéu, nhom tac gia da tién hanh lay két
qua phan tich chét luong nuéce ngam va déi sanh véi quy chuan Viét Nam QCVN 39: 2011/BTNMT (Quy
chuan ky thuat qubc gia vé chit luong nuéce ding cho tudi tiéu) dé danh gia. Két qua:

+ Chi tiéu pH: Tt ca cac mau c6 d6 pH dat tiéu chuan cho QCVN 39: 2011/BTNMT.

+ Céc chi tiéu da luwgng: nhin chung trong cac mau thu thap va phan tich cac chi tiéu da lugng déu nam
trong giéi han QCVN 39: 2011/BTNMT.

+ CAc chi tiéu vi sinh va cac chi tiéu khac trong nudc ngam cua cac mo sa khoang ven bién dat quy
chuan cho phép QCVN 39: 2011/BTNMT.

+ Chi tiéu hé sé hap thu Natri (SAR) va hé s tudi dé xac dinh kha nang sir dung nudc tudi cho cay
trong: SAR = Na*/ Z(Mg?* + Ca?*). Hé s6 hap thu Natri SAR dao dong trong khoang tir 0,4 - 8,83 (<9)
trung binh 2,17. Bidu d6 cho thiy nuéc trong viing chat lwong rét tét phuc vu cho tudi tiéu.

b/ Su xam nhap mén trong khu vuc mo sau khai thac [5]
Tong hop két qua phan tich nudc, thiy ring ham luong CI" tai mot s6 cac mau da vuot quy chudn méi trudng vé
chit luong nudc tusi QCVN 39: 2011/BTNMT. Diéu d6 chirng t6 mau nudc trong khu vuc nghién ciu c6
dau hiéu bi nhidm man. Can c¢6 bién phap xi 1y trudc khi tudi cho cdy trong. Nhu vy nhung noi khai thac
mé gan bién déu ¢ su xAm nhap caa nudc bién vao cac khdi nuwéc mat vi vay can cé giai phép giam thiéu
va phong chéng.
¢/ Dé xuat mot s6 giai phap

Trén co so tdng hop vé hién trang khai thac str dung tai nguyén dat va nudc trong khu vuc, 6 thé dé
Xuit mot sé giai phap nham khai thac sir dung hop 1y tai nguyén dat ven bién va bao vé moéi trudng céc khu
mo nhu sau:

+ Can quan ly va khai thac au dai dién tich dat cia mo sau khai thac dé sir dung hiéu qua. Yéu cau
cac doanh nghiép cai tao va phuc hdi méi trudng tot dé sir dung dat cho ndng nghiép nham trdng trot va
tréng ring.

+ Trong va ngay sau khi khai thac quang xong phai tién hanh san gat, cai tao phuc hdi mo va giao
dét cho don vi chtrc nang quan 1y. Khong bom nudc tir cac hd khai thac va nudc sau khi tuyén quing xa
vao cac khu vuc sdng, hd, muong, dat néng nghiép & bén ngoai duy an.

+ Khong str dung hoa chit vao qué trinh tuyén quan, sir dung phwong phap tuyén co hoc, thuy luc
va trong luc.

+ Tién hanh giam sat va quan trac dinh ky ngudn nudc, néu phat hién c6 dau hiéu 6 nhiém do qua
trinh khai thac phai tién hanh xr ly.

4. Két luan

Mbi truong dat va nue trong khu vuc khai thac titan ven bién Binh Thuan nhin chung con tot nhung co
biéu hién suy giam mot sé thanh phan. Céc chi tiéu phan tich dé danh gi4 thanh phan trong dat va nudc
ngam nhu pH, COD, SS, DO, NOz', NH,* déu dat quy chuan cho muc dich khai thac phuc vu ndng nghiép
trong vung.

Viéc khai thac Titan da va dang gay ra nhing tac dong tiéu cuc dén moi truong sinh thai & vang nay,
trong d6 c6 dat va nudc tuy nhién mirc do suy thoai nhung chua vuot ngudng 6 nhidm. Su 6 nhiém moi
truong trong khu vyc chi mang tinh cuc bg, mac do nho.

Céc giai phap dé xuit bao vé tai nguyén dét va nudc phuc vu khai thac sir dung céc tai nguyén néu
trong bai bao 1 phti hop va kha thi, c6 ¥ nghia thyc tién.

Tai ligu tham khao
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ABSTRACT
Assessment of the quality of land and water resources at Titan mineral
deposits after mining ores and propose effective solutions for

agriculture

Do Van Binh'*, Nguyén Van Long 2, Do Thi Hai', Do Cao Cuong!
YTrieong Pai hoc M6 - Pja chat;
2University of Transport Technology

Binh Thuan province has many Titan mineral deposits distributed in coastal areas. After mining, the
quality of the land and water of the mine is changed from the original. Much of the quality of the soil is
deteriorated by the loss of mineral and organic matter, so it is difficult for plants to grow. In fact, a large
area of land in ore mines is only used to grow acacia or vetiver grass in accordance with the options for
duplicate environmental impact assessments prior to mining. This leads to wasting a large area of land,
bringing little economic value to society.

Research on the quality of soil and water quality in mines after the exploitation of ore to serve the use
of some agricultural crops, using land resources effectively for farming, increasing income for The people
in the area are an important task of scientific and practical significance.This article explores the quality of
soil and water in the mines of Binh Thuan after the exploitation of titanium for planting some agricultural
crops such as peppers, garlic ... to use land resources in a way. and increase income for local people.

From the practice of rehabilitation after exploiting mines, the article evaluates the land and water quality
of the area according to the current quality standards and proposes measures to use land for the planting of
some agricultural trees.

Keywords: Soil, water, exploitation, Binh Thuan, after exploitation, rational use.
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E RS&' HOI NGHI TOAN QUOC KHOA HOC TRAI AT
SARTM SORNCES A0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Ung dung GIS va chi s API dénh gia chat lvong méi truong khong
khi khu vuc thanh pho Lao Cali, tinh Lao Cai

Nguyén Thj Ctic**, Nguyén Phuong, Nguyén Quéc Phi?,
Phan Thi Mai Hoa', Vii Thi Lan Anh!, B Vin Nhuan®

L Trirong Pai hoc Mo - Pja chadt

TOM TAT

Ngay nay, vin dé 6 nhiém moi truorng khong khi ngay cang tr 1&n nghiém trong va khé khic phuc, dic
biét & nhitng khu vuc tap trung nhiéu hoat dong khai thac va ché bién khoang san phat trién nhu thanh pho
Lo Cai, tinh Lao Cai. Vi vay, viéc danh gia chit lwong khdng khi tai khu vy nghién ctu 1a can thiét nham
khoanh ving nguy co gdy 6 nhidm va dua ra giai phap kiém soat, giam thiéu phu hop. Trén co so két qua
quan trac dinh ky tai cac khu vuc nhu bénh vién, khu cong nghiép, khu khai thac, ché bién apatit, dong Ta
Phoi ... x4c dinh chi s6 6 nhiém khong khi API két hop cong nghé GIS tac gia da xay dung ban dd chét
lugng khdng khi khu vuc nghién ciu sir dung phuong phap ndi suy nghich dao khoang céch (IDW). Két
quéa nghién ciru cho thay gia tri AP dao dong tir 7 dén 150 tuong ng vai chat chat lwong méi trudng khong
khi tir trong lanh dén 6 nhidm nghiém trong, tly thudc vao dic diém kinh té, x4 hoi, hoat dong san xuat cua
tirng ving. Nhin chung, & nhiing khu vic c¢6 hoat dong khai théc khoéng san nhu khu dong Ta Phoi, apatit
khu vigc mo Coc, Cam Pudng, Vuon Cam ... khong khi & mic 6 nhidm vira dén nghiém trong twong ng
chi sb 6 nhidm moéi trudng API tir 51 dén trén 150. Két qua tinh thong ké cho thay thanh phan khi thuoc
khu vuc khai thac apatit va phuong Bac Cudng cé su bién dong manh hon so véi cac khu con lai. Bac biét
1a thanh phan bui lo ling TSP va SO..

Tir khéa: API, Thanh phé Lao Cai, IDW

1. D3t vin dé

Cong nghé GIS (geographic information systems) hinh thanh tir nhitng ndm 1960 va phat trién manh mé
trong 10 ndm tré lai ddy. Hién nay, GIS duoc tng dung rong réi trong nhiéu linh vuc dic biét 1a quan Iy
mdi truong nhu quan ly tai nguyén thién nhién, quy hoach méi truong, danh gia chét lwong moi trudng ...
bang cac pham mém nhu Maplnfo, AutoCAD, ArcGIS, QGIS... Trong dé, c6 nhiéu dé tai, bai bao ng
dung GIS va vién tham dé danh gia muc d6 6 nhiém khong khi (Nguyén Hai Hoa, 2017; Mozumder va
nnk., 2012), tuy nhién vigc danh gia chat lugng khdng khi bang anh vién tham phu thugc rét nhiéu vao chét
lwong va thoi diém anh chup, dong thoi dé danh gia do tin cay cua phuong phap cling gap kho khan khi
thoi diém lay mau kiém tra khong tring véi thoi gian chup anh. Trén co so cac két qua quan tric moi truong
khong khi theo dinh ky & cac khu vuc mé apatit, khu cong nghiép bong phé méi, cac diém giao thong tai
phudng Bic Cuong, Duyén Hai, tinh Lao Cai, bai bao xac dinh chi s6 6 nhiém méi truong API tai ting vi
tri quan tric. Tir do dua co so dit liu vao phan mém Arcgis 10.2 dé noi suy gia tri API cho cac vi tri con
lai. Két qua bai bao cho phép danh gia dwoc chit lugng khong khi trén toan khu vyc nghién ctu, gép phan
nang cao hiéu qua cong tac quan Iy cac van dé méi trudng khong khi tai thanh phé Lao Cai néi chung va
cac khu vuc khai thac khoéng san noéi riéng, dac biét 1a khu vuc khai thac va ché bién apatit Cam Puong,
Lang Céc.

Thanh phé Lao Cai c6 nén kinh té kha phat trién dya trén hoat dong du lich, cong nghiép va khai théc
khoang san. Tai thanh phd hién nay c6 khoang 5 don vi khai théc va ché bién, trong d6 quy mo 16n nhat
phai ké dén 1a khai thac va ché bién apatit gdy anh huong khdng nho téi moi truong khong khi, dac biét Ia
bui va khi doc NO,, CO, SO ..., Hién nay, viéc danh gia chit lwong méi trudng khong khi chi ding 6 timg
diém quan tric don 1¢ ma chua c6 danh gia tong hop quy mé khu vuc. Bai bao g dung thuat toan thong
ké nham danh gia chét lugng khong khi tai mot sé khu vuc khai thac, ché bién khoang san khu vuc thanh

* T&c gid lién h¢
Email: nguyencuc.humg@gmail.com
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phd Lao Cai, dong thoi xac dinh chi s6 6 nhiém mai truong API va noi suy theo phuong phép nghich dao
khoang céch cho toan bo thanh phé Lao Cai. Két qua tinh thdng ké cho thay thanh phan bui TSP va cac khi
S0z, NO; va CO tai khu vyc khai théc va ché bién apatit cao hon so véi khu vuc khai cat & Ngoi Bo, Ta
Thang, khu céng nghiép Pong phd méi. Png thoi mic do dao dong cac gia tri do & khu vuc khai thac
apatit cling 16n hon nhiéu so vai cac khu con lai, thé hién qua gia tri d¢ léch chuan o tai khu vuyc khai thac
apatit tir 0,04 dén 1,92 tiép dén 1a khu vuc phuong Bic Cudng tir 0,03 dén 1,28, cac khu vuc con lai c6 gia
tri d¢ léch khong dang ké. Két qua tinh chi s6 6 nhiém méi truong API dao dong tir 7 dén 150 twong tng
véi chat chat lugng moéi truong khong khi tir trong lanh dén 6 nhiém nghiém trong. Nhin chung, ¢ nhiing
khu vuc c6 hoat dong khai thac khoang san nhu khu dong Ta Phoi, apatit khu viuc mé Coc, Cam BPuong,
Vudn Cam ... khong khi & mirc 6 nhidm vira dén nghiém trong twong ung chi s6 6 nhidm méi truong API
tir 51 dén trén 150.

2. Co s ly thuyét va phwong phap nghién ciru
2.1. Co sé ly thuyét

Noi dung nghién ctru duoc thuc hién trén co s cac két qua quan tric mau khi tai khu vuc khai thac va
ché bién quang apatit, khu cong nghiép, cac co so san Xuét ... trong nam 2017 thu tap tai Trung tam quan
trac moi trwong tinh Lao Cai, 2017. T4c gia sir dung phuong phép toan thong ké xac dinh chi sé théng ké
gdm gié tri trung binh (cong thirc 1) d6 léch chuan (cong thic 2) va hé sé bién thién (cong thie 3) nghién
ctru su bién dbi cac thanh phan khi gdm TSP, CO, SO, NO tai cac khu vyc khac nhau. Chat luong khéng
khi khu vuc nghién ctru dugc xéac dinh trén co sé tinh toan chi s6 6 nhidm mai truong API (cong thuc 4),
néi suy theo phwong phap nghich dao khoang cach (cong thir 5) cho toan khu vyc thanh phd Lao Cai bang
phan mém arcgis 10.2.
2.2. Phwong phap nghién ciru
2.2.4. Phirong phdp todn thong ké

Phuong phép toan thdng ké duoc su dung trong rat nhiéu cac linh vyc khac nhau nhu kinh té, moi
truong, y t€ ... nham xac dinh mirc do dong nhat cua day so li¢u. D€ danh gia dac diem thanh phan khdong
khi khu vgc nghién ctu, bai bdo st dung cac thdng s6 thong ké nhu sau:

- Giatri trung binh X

n
X = Z—“nl . €]
- Gia trj do léch chuan
> 06— X)?
o — /=L

Trong do: Xi: la gia tri quan sat th i
N: S6 lan quan sat . )
b6 léch chuan cang nho ching to tinh dong nhat caa cac gia tri quan sat cang cao

- Hé s bién thién
o
=—=. 100% (3)
X

Gia tri hé s bién thién cang cao, cho thay mirc d¢ bién doi vé ham luong cac thong sé méi truong cang
Ion.

2.2.5. Chi s6 6 nhiém mdi truong khi API i
Chi s6 API duoc xac dinh dé danh gid mirc d6 6 nhiém méi truong khéng khi theo cong thuc:

?:1 Ci/Ci*

API = 100 (4)

Trong do:

Ci: Gia tri nong do quan tric thyc té cua thong s6 (chét) chinh i gay 6 nhiém méi truong. POi Vo
khu vuc nghién ctru, cac chi so tham gia tinh chi s6 AP1 gom TSP, CO, NO2 va SO..

Ci": Gia tri gisi han cho phép ctia chat i theo quy chuan
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Bang 1. Thang chia mize d¢ 6 nhiém khong khi (Rao va nnk., 2004)

Thirtw | Chat lweng khong khi | Gia tri API
1 Khoéng khi trong lanh 0+25
2 O nhiém nhe 26 + 50
3 O nhiém vira phai 51+75
4 O nhiém ning 76 + 100
5 O nhi&m nghiém trong >100

2.2.6. Phurong phdp noi suy nghich dao khodng cach (IDW)

Phuong phép néi suy nghich déo khodng cach dugc Jones, 1997 nghién ctru dé noi suy gia tri cua mot
diém chua biét dya vao cac diém lan can di biét trudc. Tuy thudc vao khoang cach, mét gia tri ¢ s anh
hudng it nhiéu dén viéc du doan diém chua biét. Trong s ty 1& nghich v6i khoang cach nén diém quan sat
gan véi diém chua biét s& 6 nhiéu kha nang nhan dugc gia tri trong tw hon so véi mot diém quan sat khac
& xa diém chua biét. Cu thé gia tri cua diém chua biét duoc noi suy tur cac diém lan cén theo cong thirc sau:

Z(X) = Tl (Z(x)/dE) ) Tia(1/dF) (®)
Trong do:
Z(x): gia tri du doén tai diém x
Z(xi): gi4 tri quan sat tai diém x;
di: khoang cach tir diém x; dén diém x

2.2.7. Phirong phap thanh 1Gp ban do

Qua trinh xir Iy va thanh 1ap ban d6 phan bé 6 nhidm khdng khi théng qua phan mém chuyén dung
ArcGIS 10,2 g6m 3 budce chinh nhu sau:

- Thu thap sé liéu phan tich vé méi trudng khong khi tai cac diém quan tric va ban db sb. Sé liéu quan
trac sau khi thu tap duoc bin toa do Ién ban @6 Thanh phé Lao Cai (trich tir ban d6 tinh Lao Cai, ty 1&
1/200.000).

- Noi suy gia tri API theo phuong phap nghich dao khoéang cach (IDW) biang phan mém arcgis 10.2.

- Thanh lap ban d6 phan b6 ndng do 6 nhidm khdng khi theo cap do khong khi trong lanh, 6 nhidm nhe,
6 nhiém vira phai, 6 nhiém ning va 6 nhiém nghiém trong.

3. Két qua va thao luan
3.1. Pic diém thanh phdn méi trwong khdng khi thanh phé Lao Cai

Két qua tinh thong ké cac thanh phan mau khi gém bui lo lirng TSP, SO, CO, NO;, ldy tai cac khu vuc
khai thac, ché bién apatit, khu vuc khai thac cét, khu cong nghiép (KCN) DPong phd mai, phuong Bic
Cuong, phuong Duyén Hai thanh phd Lao Cai dugc thé hién ¢ bang 2 va hinh 1.

Bang 2. Két qua tinh thang ké két qua quan trac méi trirong khong khi tai mét so khu viec thuge thanh

phé Lao Cai
A £ 4 X o KT Phuon Phuon KCN DPong pho Mo cat Ngoi
Thong 50 thong ke Apatit | Bic Cu’(‘rgng Duyén Hgﬁi mé’ig i Bo - Ta Thgz‘mg

TSP

Gia tri trung binh  (X) 0.68 0.35 0.10 0.10 0.39

Do léch chuan (o) 0.60 0.43 0.02 0.03 0.28

H¢ s6 bién thién (V%) 88.50 123.81 20.16 26.83 70.47
SOz

Gia tri trung binh  (X) 0.47 0.13 0.01 0.03

Do léch chuan (o) 0.99 0.34 0.01 0.01

H¢ s6 bién thién (V%) 210.91 253.35 30.54 52.82
CO

Gia tri trung binh  (X) 3.26 2.55 2.44 3.60

Do léch chuan (o) 1.92 1.28 0.65 0.94

Hé s6 bién thién (V%) 58.84 50.06 26.15
NO2

Gia tri trung binh  (X) 0.04 0.02 0.010 0.01 0.02

Do léch chuan (o) 0.04 0.03 0.004 0.01 0.01
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A SO A KT Phuong Phuong KCN DPéng pho Mé cat Ngoi
Thong s thong k€ | Apatit | Bic Cuomg | Duyén Hai méi Bo - T Thang
H¢ s6 bién thién (V%) 101.14 131.34 46.68 39.41 51.19

Tir bang 2 cho thiy, hé s6 bién thién cua théng s6 TSP dao dong tir 20.16 dén 123.81%, tuong Gng Vi
muc do bién d6i ddng déu dén rat khong dong déu. Ham luong khi SO2 bién ddi tir ddng déu dén dic biét
khong dong déu V= (30.54 -253.35%). Ham lwong NO; ¢6 mirc bién dbi twong tw nhu SO vai hé sb bién
thién tir 39.41 dén 131.34%. Ham lugng khi CO phén bé kha dong déu trong méi truang khi trén toan khu
vuc nghién ctu.

mg/m?3
mg/m? 1.40
1.20 - 2.00 1
1.00 - =TSP 1.50 - mS02
0.80 -
1.00 -
0.60 -
0.40 - 0.50 -
0.20 -
i i 0 :
0.00 - ; ; ; ; Apatit  P.Bic  KEN Mo cat
KT  P.Bic P.Duyén KCN Mo cat -0.50 4 Cuong Poéng phé Ngoi Bo -
020 © Apatit Cuong Hai  Déng Ngoi Bo ' méi  Ta Thang
phoméi -Ta
Thang -1.00 -
mg/m3 6.00 - mg/m3 0-09
0.08
5.00 -
ECO 0.07 mNO2
4.00 - 0.06
0.05
3.00 0.04
200 4 0.03
0.02
1.00 - 0.01
0.00
0.00 - ) o ‘ 001 | Apatit P.Bic P.  KCN Mocat
Apatit P.Bic KCNDoéng Mo cat Cuong Duyén bDong Ngoi Bo
Cuong  phomdi Ngoi Bo - -0.02 - Hai phéméi - Ta
Ta Thang Thang

Hinh 1. Biéu do do léch chudn cac thanh phan méi trirong khong khi, thanh phé Lao Cai

Tir hinh 1 cho thay ndng do TSP, CO, NO2, SO; tai khu vic khai thac apatit va khai thac cat khu vic
Ngoi Bo, Ta Thang cao hon so véi cac khu vuc con lai. Két qua tinh do léch chuan (o) cua cac thong s6
cho thay khong khi tai khu vic khai thac va ché bién apatit c6 su bién d6i manh, gia tri o dao dong tir 0,04
dén 1,92. Trong d6, thanh phan bui TSP, NO, va khi SO, c6 su bién dong I6n xung quanh gié tri trung binh.
Sur bién ddi nay c6 thé thay do céc vj tri quan tric dugc dat & nhiéu diém nhu khai truong khai théc, khu
ché bién, khu lam viéc va duong van chuyén. Do vay, chit lugng khong khi c6 su khéc biét 16n & cac diém
do. O cac khu vue khac nhu phuong Duyén Hai, khu cong nghiép Dong phd méi cha yéu c6 do léch chuan
nhé hon so véi gia tri trung binh, chét lwong khong khi dong déu hon do khong bi anh huéng boi cac ngudn
thai cd dinh.

3.2. Pdnh gid chit lwong khong khi khu veec thanh phé Lao Cai

Chat lugng khong khi dugc danh gia thong qua chi s6 6 nhiém moi truong API dugce x4c dinh theo cong
thirc (4). Gié tri API tai cac diém do duoc thé hién 1én ban d6 va noi suy cho toan khu vuc thanh phé Lao
Cai theo phuong phap nghich dao khoang cach IDW bang phan mém arcgis 10.2. Két qua tinh dugc thé
hién & hinh 2.
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Hinh 2. Ban do AP ngi suy theo phwong phap IDW

Tir hinh 2 cho thay, gia tri API tai khu vyc thanh phé Lao Cai bién doi tir 7 dén 150 twong wng véi chat
lugng khdng khi mirc trong lanh dén 6 nhiém nghiém trong. Gié tri API cao dao dong tir 70 - >100 tap
trung ¢ khu vuc cd hoat dong khai thac, dac biét Ia ¢ khu vuc khai thac apatit ¢ cac khai truong 13, 14, 15,
khu vuc mé Céc, Lang Cang va mo dong Ta Phoi. V6i mic chat lugng khong khi nhu trén can khuyén céo
cong nhan, nhan vién tai co s¢ khai thac va ché bién phai c6 thiét bi bao hg lao dong trong thoi gian lam
viéc va ngudi dan ¢ khu vuc 1an can can han ché ra ngoai. Céc khu vuc phuong Duyén Hai, phuong Bic
Cuong va nhitng khu vuc khong cé hoat dong khai thac va ché bién, chit lugng khong khi chi yéu ¢ mic
trong lanh va & nhiém nhe.
4. Két luan

Viéc ing dung GIS dé noi suy gia tri chi s6 6 nhiém moi trudng API trén co s¢ cac diém do da biét
truée cho phép du doan chat lugng khong khi trén toan khu vuc thanh pho Lao Cai. Ket qua néi suy cho
thay gié tri API dao dong tir 7 dén 150 tuong tng véi chat chat lugng méi truong khdng khi tir trong lanh
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dén 6 nhiém nghiém trong, Gia tri API cao tap trung ¢ cac khu vuc cd hoat dong khai thac va ché bién
khoang san, dac biét tai cac khai truong khai thac apatit nhu khai truong 13, 14, 15, Lang Cang, mé Céc,
Cam Pudng, ddng Ta Phoi ... khong khi & mic 6 nhidm vira dén nghiém trong twong ng chi sé 6 nhigm
mbi trudng API tir 51 dén trén 150. Cac khu vuce khac nhu phuong Bic Cuong, phuong Duyén Hai, khu
vuc khai théc cat Ngoi Bo, Ta Thang khong khi & mirc trong lanh dén 6 nhidm nhe. Két qua tinh thong ké
cho thay thanh phan khi thugc khu vuc khai thac apatit va phuong Bac Cudng c6 sy bién dong manh hon
so véi cac khu con lai, gia tri hé s6 bién thién dao dong manh tir 50.06 dén 253.35% . Trong d6, thanh phan
bui TSP, NO, va khi SO, ¢6 su bién dong I6n xung quanh gia tri trung binh. Sy bién d6i nay c6 thé thiy do
cac vj tri quan tric duoc dit ¢ nhiéu diém nhu khai truedng khai théc, khu ché bién, bi thai, khu 1am viéc
va dudng van chuyén. Do vy, chat lugng khdng khi ¢ su khac biét 16n ¢ cac diém do.
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ABSTRACT

Application of GIS and API index to assessment the air quanlity in
Lao Cai city, Lao Cai province

Nguyén Thi Ctc!*, Nguyén Phuong®, Nguyén Quéc Phit,
Phan Thi Mai Hoa?, Vii Thi Lan Anh! B8 Van Nhuan®

! Hanoi University of Mining and Geology

Nowadays, the problem of air pollution is becoming more and more serious and difficult to repeared,
especially is areas where many mining and mineral processing activities are developed, such as Lao Cai
city, Lao Cai privince. Therefore, the assessment of air quality in the study area is necessary to delineate
the risk of pollution and provide appropriate control and mitigation measures. Based on the results of
periodical monitoring in areas such as hospitals, industrial parks, apatite, copper mining and processing,...
determine the air pollution index API combined with GIS technology, the author has built air quality maps
using distance inverse interpolation (IDW) method. The results show that the API values ranged from 7 to
150 corresponding to the quality of the air environment from fresh to seriously polluted, depending on the
socio-economic characteristics of the production. each zone. In general, in mining areas such as Ta Phoi,
apatite in Coc, Cam Duong, Vuon Cam ..., the air pollution level is moderate to severe, corresponding to
the index of environmental pollution APIs from 51 to over 150. The statistical results show that the gaseous
components of the apatite mining area and Bac Cuong ward are more variability than the rest. Particularly
suspended particulate matter TSP and SOs,.

Keywords: API, Lao Cai city, IDW
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E RS&' HOI NGHI TOAN QUOC KHOA HOC TRAI AT
SARTM SORNCES A0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)
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Phan vung khu vyc an toan cho Xay dung cac nha may dién hat nhan
gan bién gidi Viét Nam - Trung Quoc

Nguyén Phuong Pong*, Nguyén Phurong

1Trieong Pai hoc M6 - Pja chadt

TOM TAT

Bai bao gioi thiéu mot sb két qua ung dung mé hinh todn dé dam bao an toan cho cdc nha mdy di¢n hat
nhan ngay trr ¢ giai doan thiét ké, ddng thoi dwa ra cac yéu cau phan tich toan dién déi véi cac phat thai
ngau nhién c6 thé xay ra bai cac tai nan gia dinh trong qua trinh van hanh cua nha may. D1eu nay co the
duoc xac dinh boi cac diédu kién vé lan truyén va phat tan hat nhan phéng xa trong khi quyén. Bang céc s
liéu thuc té va s liéu tai phan tich vé khi tuong ¢ khu vuc bién gici gitra Viét Nam va Trung Qubc, tac gia
da tinh toan va xay dung ban d6 khi hau déi vai mot sé chi tiéu vé diéu kién phat tan hat nhan phéng xa; tir
d6 cho phép xac dinh cac ving an toan cho cac nha may dién hat nhan dugc Xy dung trong tuong lai & khu
vuc nghién cau.

Tur khéa: Dién nguyén ti; md hinh toén; phat tan phong xa

1. Pat vén dé

Su phat trlen nhanh chéng cua cac nganh céng nghiép, cung voi Su gia tdng muc séng cua ngudi dan
dan dén nhu ciu sir dung dién ning ngay cang ting. Tuy nhién, ngudn nguyén li¢u hoa thach dang ngay
cang can kit va gia thanh ngay cang cao, da tr¢ thanh van dé 16n khong chi gay dnh huong dén nén kinh
té, ma con anh huéng khong nho trong van dé& ¢am bao an ninh nang luong ddi voi mdi quoc gia, dac bict
ddi véi cac nudc dang phat trién. Do do, dé dam bao cho su phét trién nguon niang lugng bén vimng va dép
tng nhu Céu str dung dién nang cho phat trién kinh té - xa hoi trong diéu kién bién d6i khi hau, thi viéc tim
klem nguon nang lugng mai thay thé nang luong truyén thong (nang lugng hoa thach, thuy dién) la doi hoi
cép thiét dol v6i mdi qudc gia. Dién nguyén tir 1a mot trong cac nguon nang lugng hiéu qua, gop phan dam
bao nhu cu ning lugng cta con ngudi trong twong lai. Hién nay, trén thé gigi c6 khoang 30 quéc gia sir
dung nang lugng nguyeén tir, véi 195 nha may dig¢n nguyén tir dang hoat dong. Trong nhitng nam cubi thap
ky, tai Chau A, cac nuéc Trung Quéc, An Do, Iran, Banglades hién dang bét dau xay dung va phét trién
dién nguyén tir cho lanh thé ciia nwée minh. Pac biét 1a Trung Qudc, cho dén thang 9 nam 2016 da c6 35
t6 may dién hat nhan dang hoat dong va du kién s& van hanh 100 nha méay dién hat nhan dén nim 2030.
Trong d6 c6 3 nha may dién hat nhan nim gan véi bién giéi phia Bic nudc ta da di vao hoat dong va du
kién s& c6 20 nha may tai khu vuc nay cho dén nam 2030.

Chinh vi thé, vain d¢ buc thiét hién nay la phai nghién ctru xac dinh nhirng viing c6 kha niang xay dung
nha may dién nguyén tir va nhitng vaing nao sé& chiu anh huong véi gia thiét tai nan xay ra tai cac nha may
dién nguyén tir trong khu vuc?

Pétra o1 dugc cau hoi trén, Cén phai c6 cac nghién ctru toan dién va khach quan trén co s¢ xem xét day
du cac yéu té co tac dong truc tiép hoac gian tiép trong qua trinh x8y dyng va van hanh nha may di¢n
nguyén tu. M6 hinh toan hoc hién duoc xem la mot trong sb phuwong phap du béo c6 hiéu qua ddi vai su
luu thong khi quyén trén quy md khu vuc. Két qua nghién ciru cia m hinh 1a co s¢ dé quan ly rai ro phét
tan céc chat phong xa trong trudng hop xay ra tai nan tai cac nha may dién hat nhan trong khu vuc Ian can
mién Bic nudc ta.

Bai bao trinh bay viéc sir dung md hinh tinh toén lan truyén cua phat tan phong xa trong khi quyen theo
khoang céch tir cac diém phat thai théng qua viéc sir dung ngudn dir lidu tir cac tram quan trac va dir ligu
tai phan tich (toc do, huéng gi6, may, nhiét do), két hop cic modun trong phan mém RiskZone dé phan tich
hau qua phéat tdn phong xa trong khong khi vai céc tai nan gia dinh tai cac nha may dién nguyén tir hién cd
trong khu vurc. Tir két qua nhan dwoc caa mo hinh, c6 thé gép phan xay dung ban dd phat tan phong xa gia

*Tac gia lién h¢
Email: phuongdong@mail.ru
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dinh d6i véi dieu kign khi hau khu vyc Bac Viét Nam va Nam Trung Qudc; tir d6 dé xuat cac bign phéap
nham gop phan dam bao an toan khi xay dung va van hanh nha may dién nguyén tir trong khu vyc.

2. Co sé ly thuyét va phwong phap nghién ciru ] 3
2.5. M6 hinh Gauss Pasquill-Gifford vé khuéch tan chat 6 nhiém trong khéng khi

Néu dat mot hé truc toa d6 co truc Oz theo chiéu cao cua cot 6ng khoi, truc Ox tring theo hudng gid
thdi, truc Oy vudng goc vai truc Ox trén mat phang nam ngang mat dét thi trong truong hop tong quét vé
su khuéch tan chat 6 nhiém trong moéi truong khdng khi, tri s6 trung binh nong do chat 6 nhiém trong moi
truong khong khi C (x, y, z) phan b theo thoi gian va khong gian véi thanh phan vecto van téc gié trung
binh duoc Mo ta tir phuong trinh vi phan téng quét sau:
oC oC oC oC oC 0 oC
v, v, Sy V———(K —) —(Ky—)+—(KZ—) 1)
ot OX oy oz oy oy oz oz

V6i Ky, Ky, K; 1a cac hé sb khuéch tan réi theo cac huong twong tng vai hé tryc.

Trong 16p khong khi ddng nhét, cac thanh phan gi6 c6 van toc trung binh 12 U ¢ dinh khdng phu thuoc
Va0 Vi tri toa d ngang, b qua cac luc xam nhap va bién doi hda hoc va gia thiét céc I6p bé mat cua bau
khi quyén 1a kin, khong dé lot ludng khong khi, nhu vay van téc trung binh theo phuong thing dung trong
toan b 16p khong khi s& bang khong. Phuong trinh (1) s& duge don gidn hoa hon, néu gia dinh rang viéc
van chuyén cac tap chat theo hudng gi6 1a nhiéu hon so véi chuyén dong I’OI (V6i diéu kién toe do gié du
cao U > 2m/s). Nhu vay, khi chlng ta xem xét khu vuc bén ngoai vi tri nguon thai (x>0) thi phuong trinh
(1) c6 thé duoc viét dudi dang don gian hon va thudng duoc st dung trong céc wng dung:

oucC 0 oC 0 oC
= ;) )
oz

Céc diéu kién sau dwoc sir dung lam diéu kién bién trong viéc xem xét cac tinh toan vé lan truyén:
-Khix >0 thi IdzIUCdy =Q;
0 0

- Trong truong hop vo cuc so véi ngudn thai: C — 0khi khi y — +o0, Z —+00;

oC
- Trong diéu kién c6 su phan xa trén mat dat: z =0, K, 8_ =0.
7

Khi d6 phuong trinh (2) v6i céc diéu ki¢n bién nhu trén cung voi cc hé s6 khong doi U, K, K, ¢6
thé dugc biéu dién dudi dang:

Clorz)= LEXp[_y_zj{exp(— - hz) j+ eXp[— 2 hz) H @3)
27U 0,0, 20-y 20, 20,

X X . . .
Trong do aj = 2Ky J , aj = 2KZ J 14 c&c hé so khuéch tan ngang va doc cua chum tap chat. Céc hé

s6 nay phu thudc vao cap do on dinh cua khi quyén va khoang cach xudi theo chiéu gié tir diém phat thai.
Trong lich sir, viéc sir dung thay thé dau tién cho phuong trinh (1) dé giai quyét cac bai toan thuc nghiém

thong qua xay dung mé hinh Gauss Pasquill - Gifford, dua trén viéc 4p dung cong thirc (3), nhung thay thé

chirc nang ham 1y thuyét o, ~o, (x) bang cac phép tinh thuc nghiém [2, 3, 4]. Cac chic ning cua ham

nay phu thugc vao cap dé 6n dinh caa khi quyén, duoc phan chia lam 7 muc d6: A, B, C (nhém mirc do
khéng 6n dinh), D ( trung hoa), E, F (nhém mic d6 6n dinh), G (nhém mirc do khi quyén cuc ki on dinh).
M6 hinh Gauss Pasquill - Gifford vé sy khuéch tan trong khi quyén da dugc ap dung phé bién trong
thuc té va rong réi trén toan thé gisi vi tinh don gian, chinh xac va minh bach trong cac két qua nhan dugc
[5-8], ddc biét Ia trong cac tinh toén va sir dung cho cong tac danh gia an toan hat nhan. M6 hinh nay duoc
khuyén c4o st dung thuc té trong khoang cach khdng qua 30 km tir ngudn thai cua tit ca cac té chuc quéc
té, bao gdm Té chire Khi twrong Thé gidi, Co quan Niang lugng Nguyén tir Quéc té (IAEA), Uy ban Khoa
hoc Lién hop qudc vé Anh huong cua Bic xa Nguyén tir (UNSCEAR) Té chic Y té Thé gisi (WHO).

2.6. M6 hinh sé tinh toan yéu té pha loang va ling dong ciia bui phéng xa

Cac dléu kién lan truyén va phan tan d6i voi su phat thai tir mot vy tai nan vao khi quyén dugc dac trung
bai yéu té pha lodng va yéu t6 ling dong. Trong dé yeu to pha loang thé hién gia tri cua tich phan ndng do
hat nhan nguyén tir c6 kha ning phan ra phong xa con yéu to lang dong thé hién cuong do ling dong cua
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ching trén bé mat. Theo yéu cau cua Co quan Nang luong Nguyén tir Quéc té (IAEA) [1] d6i vaoi danh gia
tinh trang phat tan hat nhan phdng xa trong céc tai nan duoc gia dinh va wde dinh tai cac nha may dién hat
nhan can phai dugc thuc hién trong cac diéu kién khi twong bat loi nhat ciia khu vuc c6 nha may dién hat
nhan. Khai niém vé “Cac diéu kién khi tugng bét loi” trong trudng hop nay duoc hiéu khdng chi la gia tri
ndng d6 16n nhat nhan duoc trong toan bo chudi két qua tinh toan, ma la gié tri I6n nhat ciia mot mic do
dam bao nhat dinh: 95 hoic 99,5% toan bo chudi két qua théng ké tinh toan. Viéc thu thap cac dac tinh
thong ké cua mirc d6 dam bao doi hoi ngudn dit liéu quan trac rat dai (it nhat 1a tir 5 -8 nam véi s6 lidu quan
trac lién tuc hang gio ddng hd) tai vi tri dat cic nha may dién nguyén tir ngay tir giai doan thiét ké, tuy
nhién, vi mot s6 Ii do thyc té van dé nay chwa dugc quan tim ding muc.

Céc thuat toan [8] dudi day thé hién sy phu thudc vao thoi gian dbi véi d6 hoat dong cua thé tich phong
Xa C\?]r (X,t), Bg/m?3, phét ra boi hat nhan phong xa r trong khi quyén trén truc cua dudng di chuyén dam
may (toa ¢ ngang y = 0) & trén I6p bé mat (chiéu cao z = 0) va ¢ khoang cach x ddi voi ngudn diém phét
thai tuc thoi:

C\(/),r(xit) = QO,rGO,r(Xit) (4)
Trong d6: Qo - lvong phong thich tirc thoi cua cac hat nhan phdng xa r;
G§-(X.t) - 1a yéu t6 pha loang dugc giai phong tac thi trong khi quyén, dugc tinh toan theo cong thiic
sau:

: 2 F(X) (x—Ut)? h%(X)
Go,r(X,t)—(2 o exp[- - ]eX|0[—2 -1 (5

X y z X X
V6i: h(x) 1a d6 cao cua trung tam dam may khi thai dén bé mat cua mat dat tai khoang cach x so véi nguon
phét thai; U - 1 van téc gi6 tai do cao diém phét thai; F«(x) - 1a dai luong dic trung cho muc dé tiéu hao
dam may khi thai cia hat nhan phong xa r tai khoang cach x theo chidu ngudn gi6 (day 1a mot dai lugng
khong don vi md ta su thay déi s6 lwong toan phan cua hat nhan phong xa r, giam do phan ra phong xa,
ling dong kho va ling dong u6t boi cac con mura).

Céc cong thirc (4) va (5) dua ra qua trinh bién d6i cua do hoat d6 thé tich phong xa tai khoang céch x nam
trén quy dao cua tim dam may khi thai so voi ngudn thai. Dé danh gia hau qua va anh huong bic xa trong
qué trinh chuyén dong cua nhimg dam may nhu vay (nhu nhitng dnh huéng truc tiép dén co thé con nguoi,
roi xudng trén bé mat dat hay lidu luong tir birc xa bén ngoai ciia cac dam may trude do) can thiét phai biét
tich phan thoi gian ciia ndng do chat 6 nhiém tai diém tinh toan. Didu ndy c6 thé duoc tinh toan duya trén tich
hop cong thirc (5) theo thai gian t, va két qua 1a chiing ta thu duoc cac hé thirc tuong quan sau:

S S
0
G, (x) = TG'or(X,t)dt RO ol - M EX) -
' o 7o ,o,U 20°

Véi G, (x) - 1a yéu to pha loéng, ¢/m?;
h,,, -1& chiéu cao hiéu dung cua diém phét thai.

Cong thirc (6) dua ra cac gia tri 16n nhit c6 thé cua tich phan nong do trong cac diéu kién di cho ¢
khoang cach x tinh tir diém phéng thich (trén tryc quy dao cua ddm may phat xa). Do do, dé tinh toan céc
dic tinh cua kha niang phat tan cua khi quyén, ching toi str dung cac di li¢u ban dau sau:

- Tbc @6 gi6 trung binh & cuing muc trong 16p bé mit theo cac phép do tiéu chuan tai tram khi tuong;

- Hudng gi6 (8 hudng) va ti 1é c6 gio theo timg huéng & do cao 10m so véi mit dat;

- H¢ s6 khuéch tan phy thudc khoang céch: oy, o, (X).

Céc két qua tinh toan cudi cing s& can thém cac théng so sau:

- Thong sé vé mirc d6 nham cua bé mit.

- Théng s6 vé mirc d¢ on dinh khi quyén Pasquill - Gifford.

Trong d6 cac nhom muc do 6n dinh khi quyén Pasquill - Gifford phu thugc vao cac graddien nhiét do
va van toc cua gio, day 1a nhirng thong s6 khong cé trong dir lidu tiéu chuén tai cac tram khi twong ma chi
c6 thé dugc xac dinh thong qua cac phuong phap gian tiép sir dung cac ngudn co sé dit lidu khi twong co
san khac (Reanalysis Dataset).

Phuong phép dé xac dinh cac tham sé st dung thong tin gian tiép duoc trinh bay trong nghién ciru cua
Bacunenko C.B. va cac cong su [9], trong d6 cho phép kha ning tinh toan khéi phuc ciu tric theo hudng
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thang dung cua lop bién khi quyén dya trén cc dir ligu tai cac tram khi twong va cac di liu tai phan tich
(Reanalysis Dataset) dbi vai cac qué trinh khi quyen (toc do, huong gio), nhigt do va do a am. Phuong phap
nay c6 thé duogc st dung dé khoi phuc dir liu nguon bi thiéu nham gidp tinh toan cac loai d6 on dinh khi
quyén Pasquill-Gifford va sau d6 dwoc sir dung dé tinh toan cac yéu té pha lodng/ling dong cho bat ki vi
tri nao co tram quan tric thoi tiét.

3. Két qua va thao luan

M hinh sé néu trén da duoc &p dung trong nghién ciru ciia Bacunenko C.B. va cac cong su (2006) [10]
va toan bo cong nghé nay dugc thuc hién bai phan mém RiskZone chuyén biét da dugc danh gia va chang
nhan béi ROSATOM cua Lién bang Nga [13]. Kha ning sir dung cong nghé nay cho vung khi hau nhiét
dé6i gi6 mua (trong d6 c6 Viét Nam va Trung Quéc) ciing dugc ching minh trong nghién ciru ctia ['aBpuiion
A.C. va cac cong su [11].

Dua trén phuong phap 16p bién khi quyén, véi céc dit ligu khi tugng thuc té tai cac tram trong khu vuc
nghién ctru (tir vi d6 18°dén 27° Bic, va tir kinh d6 100° dén 115° Bong) ddng bo ciing Reanalysis Dataset
lay tir dy 4n “NCEP/DOE Reanalysis 2 (R2)” [14] theo mang ludi diém 12 2,5%2,5° ¢6 sin cua Trung tam
dy bao moi truong Qudc gia (M) trong 11 ndm tir 2006 dén 2016 va dya trén viéc thong ké cac két qua
tinh toan d on dinh khi quyén cho khu vyc nghién ciu, cac bicu do vé tan suét cua cac loai on dinh khi
quyén trong ngay theo mua da duoc xay dung.

Hinh 1 thé hién sy phan b dic trung cua mue do 6n dinh khi quyén trong khu vuec tai cac diém quan
sat, Iay vi du vao mua dong. Co thé nhan thay riang, do anh huong cua khi hau, vao mua dong véi dic diém
thoi tiét ¢ ban ngay ngan, ban dém dai hon va khu vuc nam trong viing chiu tac dong cua gi6 mua dong bac do
khdi khi lanh di chuyén tir &p cao Xibia vé xich dao gay gié manh; vi vay, chiém wu thé Ia trang théi trung lap va 6n
dinh ctia bau khi quyén. O diéu kién trang théi khi quyén on dinh (cac muc E, F va G) cho thay qua trinh chuyén
dong rbi dién ra rat yéu (Vi cac gia tri ddc trung cua xung dong van toc 120,01 -0 ,1m/s). Déy ciing 1a ban
chit cua tac dong o nhiém lan truyén xa trong khong khi, khi ddm may chua tap chit phat ra tir mot nguon
thai trong diéu kién khi quyen khu vyc cuc Ki 6n dinh, khuéch tan rdi 1a rat yéu, ¢dm may chira tap chat &
dugc gié day ra xa khoi ngudn va su gidn no tuyén tinh cua dam may & khoang céch 10-20km so véi nguon
1a khong dang ké.
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Hinh 1. Cac biéu do vé dé lap lai cac mite dé on dinh khi quyén theo Pasquill-Gifford vao miia dong
doi véi khu vuc nghién ciru dya trén diz liéu cac tram thoi tiét va diz ligu tai phan tich
trong giai doan 2006 - 2016.

Trong bai béo nay, tac gia dua ra cac chi so dé phan tich hau qua btic xa hat nhan d6i véi céc tai nan
nha may dién hat nhan gia dinh trong khu vuc nghién ciru, dua trén cac két qué tinh toan trong giai doan
2006 -2016. Céc gid tri t6i da yéu t6 pha loang (theo cdng thirc 7) véi mirc do dam bio 95% dbi véi nguon
phét thai (cong suat Qo = 1) chiéu cao xa thai 1a 50 m va khoang cach diém tinh toan dén 30 km so Vvéi

119



ngudn phat thai. Cac két qua nhan dugc thé hién ¢ hinh 2.
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Hinh 2. Bdn d6 phan viing cho khu vuc nghién cizu dua trén két qua (duoc nhan vei 106, s/ m3) gid tri yéu
to pha loang toi da véi mire do dam bao 95% o khodng cach 5 km so véi nguon thai

Hinh 2 thé hién sy bién doi khong gian rd rét ddi vai cac chi sb da chon, gia tri ciia chiing thay doi tir
10 cho dén 10 s/m®. Dya vao céc két qua tinh toan cac gia tri toi da cuia thanh phan pha lodng, ciing l1a
két qua cuia viéc phét xa bai cac dac tinh khi hau, qua d6 xac dinh cac diéu kién lan truyén, khuéch tan va
rira troi c&c tap chat trong bau khi quyén. Déi voi khu vuc nghién ciru, cac chi s6 nay thé hién rd rang ba
khu vuc chinh d6i véi cac yéu té pha lodng: Khu vuc 1 - viing c6 gié tri yéu té pha lodng thap (mau xam
chi) ; Khu vuc 2 - viing c6 gia tri yéu té pha lodng trung binh (tir 2x10°° dén 5x10° s/m3) (mau vang) va
viing c6 gid tri cao (khu vuc 3) duoc thé hién boi mau do.

Tir viéc phan ving cac khu vuc, theo ¥ twdng cua tac gia, cd thé nhan dang duoc khu vuc 1 13 khu vyc
c6 thé tién hanh xay dyung cic nha may dién nguyén tir, cac chit & nhiém tai khu vyc nay s& khong lan
truyén di xa. D4i véi khu vyc 2 va 3 1a nhitng khu vire ma chat 6 nhiém c6 trong cac dam may dwoc thai ra
c6 kha nang khuéch tan va van chuyén ra xa xung quanh. Dac biét 1a khu vuc 3 khong thich hop cho viéc
trién khai xay dung cac nha may dién nguyén tu.

4. Két luan

- Pay 1a nhitng thir nghiém dau tién vé viéc xay dung cac ban d6 khi hau chuyén biét cho cac dic diém
phét xa cuia hat nhan phong xa trong truong hop tai nan gia dinh ddi véi cac nha may dién nguyén tir duoc
xay dung khu vuc gan bién gisi Viét - Trung.

- Theo ¥ tudng cua tac gi4, vai viéc sir dung cac phuong phap mé hinh sb, ciing cac dir liéu khi tugng
va dir liéu tai phan tich sin c6, da phan vang duoc mot sé khu vuc thich hop cho viéc xay dung cac nha
may dién nguyén tir.
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ABSTRACT

Safety zonation for the construction of nuclear power plants near
Vietnam-China border

Nguyen Phuong Dong*", Nguyen Phuong

'Hanoi University of Mining and Geology

This article presents some results of application of mathematical model to manage risks to ensure safety
for nuclear power plants, even at the design stage, it also provides comprehensive analytical requirements
for incidental emissions that may be caused by accidental assumptions during the operation of the plant. It
can be determined by the conditions of radioactive spread and distribution in the atmosphere. Based on
actual data and re-analysis data about meteorology in the border area between Vietham and China, the
author has calculated and constructed a climate map for a number of indicators on dispersion conditions.
radioactive nucleus. This will allow for the identification of safe areas for future establishing nuclear power
plants in the research area.

Keywords: nuclear power; mathematical model; radioactive spread
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E RS&' HOI NGHI TOAN QUOC KHOA HOC TRAI AT
SARTM SORNCES A0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Ung dung Landsat-8 TIRS va GIS trong tu dong lap ban d6
nhiét d6 bé mat, thi diem tai Ho Tay, Ha Noi

Ha Thi Hang'2*

o 1Bé mon Trdc Pia — Truong Pai hoc Xay Dung )
2B mon Bdn do, vien tham va GIS — Truong DH Khoa hoc Ty nhién - DH Quac gia Ha Ngi

TOM TAT

Cam bién hong ngoai nhiét (TIRS) trén vé tinh Landsat thé hé méi gitp ghi nhan nhiét d6 bé mat cua Trai
dét trén hai kénh phé 10 va 11. Nghién ctu ny sir dung hai kénh phé 10, 11 cua vé tinh Landsat-8 va mot
s6 cdng cu trong ArcGIS 10.2 dé phan tich sy thay doi nhiét do bé mat & H5 Tay (Ha Noi, Viét Nam).
Ngoai ra, tac gia sir dung modul Model Builder trong ArcGIS va hinh anh vién thim dé ty dong hoa qué
trinh phan tich nhiét d6 bé mat. Tir truong hop cu thé ndy, cé thé tai st dung cac modul nay cho cac khu
vuc nghién ciru khac.

Tirkhéa: Landsat-8 TIRS, ArcGIS, ENVI, Nhiét 6 bé mat, Ho Tay.

1. Pat vén dé

Hién nay, cac quéc gia trén thé gisi déu phai d6i mat vé6i hién tuong bién di khi hau dang dién ra ‘ngay
cang phc tap, trong d6, nhiét d6 bé mat duoc xem 1a mot nhan té quan trong trong cac nghién ciru vé moi
truong. Theo cong nghé truyén thdng, dé tinh toan nhiét d6 bé mat cho mot khu vue, nguoi ta phai sir dung
s6 liéu do dac tai cac tram quan tric, tir do, tinh toan ndi suy cho toan khu vuc. Cong nghé nay gap tré ngai
rat 16n khi s6 lwong cac tram quan trac khong nhiéu, mat ¢ khong du cho viéc tinh toan noi suy cho mot
khu vuc rong 16n, do d6, do tin cay khdng cao. Cong nghé vién tham hién nay khéc phuc duoc hau hét cac
nhuoc diém do, viéc dat cac bo cam bién hdng ngoai nhiét trén cac kénh phé hoat dong trong khoang budéc
song tir 8um dén 14um dé thu nhan tin hiéu cua thé hé vé tinh Landsat-8 gitip cho viéc tinh toan nhiét do
bé mat tré nén don gian, nhanh chéng va tin cay.

Trén thé gidi va & Viét Nam, ang dung vién tham hdng ngoai nhiét va GIS trong tinh ton nhiét d6 bé
mit 1a mot van d& khong mai, cac nghién ctu chu yéu tap trung danh gia nhiét do bé mat do thi tai cac
thanh phé I6n, noi ma qua trinh d6 thi hda dién ra nhanh chéng (EI-Nahry, A. H. and Rashash,A, 2013; Lé
Van Anh, Tran Anh Tuin, 2014; Jakub P. Walawender, 2014; Huynh Van Chuong va nnk, 2014; Nguy&n
D¢ Thuan, Pham Vin Van, 2016; Amer Karimi, Parham Pahlavani, Behnaz Bigdeli, 2017; P& Thi Ngoc
Anh va nnk, 2017) hoic tu dong l1ap ban d6 nhiét do bé mat tir hai kénh phé 10, 11 cua vé tinh Landsat-8,
tuy nhién, két qua cudi cung duoc thé hién vai hai san phiam ban do nhiét d6 bé mat khac han nhau trén
cung mot khu vuc nghién ciu ma khéng c6 sy giai thich, mac du nghién ctru nay cling c6 sy so sanh, danh
gia voi cac dir lieu quan tric dé khang dinh do tin cay song khong rd 1a so sanh véi san pham ban do nhiét
d6 bé mit tir kénh 10 hay kénh 11 (Maher lbrahim Sameen, Mohammed Ahmed Al Kubaisy, 2014).

Trong nghién ctu nay, tac gia sir dung dir liéu Landsat-8 TIRS ¢ hai kénh phd 10 va 11 dé tinh toan
nhiét a6 bé mat cho hd Tay — mot trong nhitng “la phdi” cua thu d6 Ha Noi. Sau dé, thyc hién qué trinh
phan loai c6 kiém dinh trén anh nham chiét tach duong bao cua hd, viée nay duoc tién hanh nho cac cong
cu ciia phan mém ENVI duoc tich hop trong phan mém ArcGIS 10.2. Cudi cuing, sir dung cdng cu Model
Builder trong phan mém ArcGIS 10.2 dé thuc hién qua trinh tu dong tinh toan nhiét 6 bé mat hd. Két qua
cubi cting nhan duoc 1a ban dd nhiét d6 bé mat hd Tay & hai kénh phd 10 va 11 song tuong dong vé hinh
anh, khong c6 su chénh léch nhiéu vé nhiét d6 ciing nhu sy phan bd nhiét d6 trén bé mat ho. So sanh véi
dir liéu lich sir dugc luu tai tram quan trac cho thiy, phuong phéap nay cho két qua tinh toan nhanh chéng
va cho d¢ tin cay cao.

2. Co st ly thuyét va phwong phap nghién ctiu

* T&c gid lién h¢
Email: hahangxd@gmail.com.vn
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2.1. Vgt ligu nghién cizu

Anh vién tham duoc sir dung trong nghién ctru nay 1a anh vé tinh Landsat-8, dugc tai mién phi trén
website ciia Cuc khao sat dia chat Hoa Ky (USGS) vao ngay 16 thang 07 nam 2017. Do nghién ctiu chi
tinh toén nhiét d6 bé mat nén chi sir dung hai kénh phé 10 va 11. Théng tin vé dit liéu duoc thé hién qua
bang sau:

Bang 1. Diz liéu band nhiét cua anh vé tinh Landsat-8

Do phan 7
Hang/Cot | B cam Canh Nam Théang glal Kgnh phd
khdng su dung
gian (m)
126/046 | OLI_TIRS | 1260462017 2017 07 100%100 10
126/046 | OLI_TIRS | 1260462017 2017 07 100%100 11

2.2. Phuong phdp nghién ciru
2.2.1. Tinh toan gia tri nhiét dé bée mat

Theo Chander va Markham (2003) va Sé tay huéng dan sir dung dir liéu Landsat 7 (2006), qua trinh tinh
toan gia tri nhiét do bé mat tuan ty gom cac budc sau:
a. Chuyén dbi gia tri s6 (DNs) trén anh ban dau ¢ kénh hdng ngoai nhiét v& gia tri phan xa tai dinh khi
quyén (TOAr)TOAr = M xDN + A, 1)

trong do:

M. — hé s buc xa;

AL — gia tri birc xa thém;

Ca hai gia tri nay déu nam trong file dit li¢u cua vé tinh Landsat-8, dinh dang *.MTL (bang 2).
Bang 2. Thdng tin veé cac gia tri bic xa va hang so chuyén doi cua vé tinh Landsat-8

Giatri Kénh 10 Kénh 11
ML 0.0003342 0.0003342
AL 0.1 0.1
K1 774.8853 480.8883
Ks 1321.0789 1201.1442
b. Chuyén d6i gia tri TOAr vé gia tri nhiét d6 sang (T)
T=—%x )
ln(TIO(114r+1)

trong do:

K1, K2 — hang s6 chuyén déi (xem bang 2);
Gia tri nhiét do tinh theo cong thirc (2) 1a gia tri nhiét d6 tinh theo do Kelvin (°K), do d6, muén chuyén
vé gia tri do Celsius (°C) thi can phai trir thém 273.15.
Qua trinh nay c6 thé tinh toan ty dong bang cong cu Model Builder va Raster Calculator trong ArcGIS

10.2 theo so d6 sau:

P ) = /\ h )
: \ = D S
B10 |
\ ) Convertto Rad10 —» Calculate B10Kelvin Convert to B10doC
- Radiance 9 Temperature Celsius
Kelvin b .
B P — P
- i = \ .. /—\
\
. B11 ) l;Io'l;‘l.vel't t; Rad1l >—> . ca"”"’:e Convertto B1lldoC
N adiance p ERipeIn e Celsius 2
o Kelvin 2 S~

Hinh 1. Tw déng tinh toan nhiér g bé mat trong ArcGIS.

2.2.2. Chiét tach dwong bao khu viec nghién cizu

O budc ndy, sir dung cong cu ENVI dugc tich hop trong phan mém ArcGIS 10.2 dé tién hanh phan loai

c6 kiém dinh ddi véi hinh anh trén kénh hng ngoai nhiét. Viing miu dugc thiét 1ap gom hai vang chinh:
nuée va ving dit bao phii xung quanh. Sau d6, 4p dung thuat toan phan loai theo khoang cach téi thiéu, st
dung bo loc dé loai bo céc yéu té gay nhiéu trén file raster. Cubi cung, chuyén ddi viing hd dang raster vé
dang vector dé trich xuat ranh giéi. Cac budc tién hanh dwoc thé hién trong hinh 2.
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Hinh 2. Sir dung phan logi c6 kiém dinh trong ArcGIS.
2.2.3. Tinh toan nhiét g bé mdt trén viing nghién cizu duwoc chiét tach

Budc nay Ia qué trinh két hop céc san pham tao ra & muc 2.2.1 véi ranh gisi ving nghién ciru dugc chiét
tdch & muc 2.2.2 @€ tao ra mot san pham ban d6 nhiét dé bé mat hd. Qua trinh tinh toan dugc thé hién trong
hinh 3.

P
o] Raster
Calculator (2)

Hinh 3. M6 hinh tu déng tinh todn nhiét do bé mat ho trong ArcGIS.

3. Két qua va thao luan

Str dung céc cong cu caa phan mém ENVI tich hop trong phan mém ArcGIS, cing vai cdng cu Model
Builder trong phan mém ArcGIS 10.2, nghién ctru da ty dong tinh toan nhiét do trén bé mat nudc hd Tay
tir dit liu anh vé tinh Landsat-8 TIRS & hai kénh phé 10 va 11, mic du dwoc tinh toén tir hai kénh ph,
song két qua thu nhan duoc dong nhat, khdng c6 sy khéc biét quéa 16n vé nhiét do bé mat (hinh 4).

124



BAN DO THE HIEN NHIET DO BE MAT NUGC HO TAY

CHU THiCH
w- E 3 NIt 80 nrtc b mathd Tay (85 C)
> A e

e
aan
s I
. i
. oo

Hinh 4. Ban do nhiét d bé mat nweéc hé Tdy dueoc tao ra tir di ligu Landsat-8 TIRS.
(Vi tri trgm quan trdc dwoc thé hién bang mau tim)

Két qua cho thay, véi dir liéu anh vé tinh Landsat-8 TIRS duoc thu nhan vao thang 07/2017, gia tri nhiét
d6 bé mat hd dao dong tir 25°C dén 31°C, do xung quanh hé 1a céc toa nha bé tdng nén nhiét do tinh toan
tai ving bao xung quanh hd cao hon nhiét d6 tai ving trung tam ho, chénh léch tir 5°C - 6°C. Diéu nay dugc
ly giai boi 2 nguyén nhan: thir nhat, thoi diém thang 7 1a ¢u muia mua bdo tai Ha Noi nén nhiét do bé mat
hd khong cao va tuong d6i déu; thir hai, dir liéu Landsat-8 TIRS khong ghi nhan nhiét do khong khi xung
quanh tram quan tric ma nd ghi nhan nhiét d6 bé mat trén dién rong.

Pé danh gia do tin cdy cua san pham, tac gia da tién hanh so sanh vai dit liéu lich st, cu thé 1a gid tri
nhiét d6 trén bé mat hd ghi nhan tai tram quan tric gan d6 vao cung thoi diém, nhan thiy sai léch gia tri
nhiét a6 duoc tinh toan tir dit liéu Landsat-8 TIRS véi nhiét d6 thyuc 1a khong dang ké, xap si 3°C - 4°C.
Nhu da dé cap ¢ trén, theo cong nghé truyén théng, nguoi ta phai sir dung sé liu do dac tai cac tram quan
trac, tir d6, tinh toan ndi suy cho toan khu vuc. Trong khi d6, theo S& Tai nguyén va moi truong Ha Noi,
hd Tay dugc danh gia 1a mot trong nhitng hé 16n nhat & Ha Noi, rong 5,3km?, chiéu dai bo ho 1a 17km,
song chi c6 mot tram quan trac ghi nhan nhiét do trén bé mat ho tai vi tri quan tric, cu thé 1a ¢ 21,048158°
vi Béc, 105,814676° kinh Dong (hinh 5).

+ - 8 x

SO TAI NGUYEN MOI TRUGNG HA NOI
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Hinh 5. Vi tri tram quan trac va nhiéz dg be mat ho ghi nhan tai tramrquarn tréic trén hé féy vao ngay
09-11-2018 (Nguon: S¢ Tai nguyén méi truong Ha Ngi).

Do sb luwong tram quan tric dat trén hd Ty qua it nén dé so sénh, kiém ching véi dit liéu nhiét do bé
mit tinh dwoc tir dit liéu anh Landsat-8 TIRS s& tuong dbi khap khiéng. Néu c6 day du co so dit liéu quan
tric dé so sanh thi dir liéu Landsat-8 TIRS dem lai hiéu qua rat I6n khi ma n6 c6 thé tinh toan va danh gia
nhiét 6 bé mat trén mot dién rong, chi phi so vai viée dau tu, duy tri cac thiét bi quan tréc it hon rat nhiéu. ..
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4. Két luan

Nghién ctru nay da sir dung dir liéu Landsat-8 TIRS, phan mém ENVI tich hop trong ArcGIS va cong
cu Model Builder trong ArcGIS dé xay dung modul ty dong tinh toan nhiét do bé mat ho Tay tai Ha Noi.
Két qua caa nghién ciru da duoc kiém nghiém, so sanh véi gia tri nhiét do thuc té vao cing thoi diém va
cho két qua kha kha quan, tin cay. Phan mém ENVI ¢6 kha nang hién thi va xir Iy hinh anh nhanh chéng,
do do, viéc tich hgp phan mém ENVI va phan mém ArcGIS nham khai thac triét dé nhiing tinh ning uu
viét cua ca hai phan mém da tao ra mot bude dot pha thuc su ddi vai cong nghé vién tham, gitp cho viéc
tinh toan, xu ly hinh anh duoc nhanh chéng va hiéu qua hon rat nhiéu.
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ABSTRACT
Application of Landsat-8 TIRS and GIS in making an automatic
surface temperature mapping: A case study in West Lake, Hanoi,

Vietnam

Ha Thi Hang 2"
! Department of Geodesy, National University of Civil Engineering, Vietnam
2 Faculty of Geography, University of Science — Hanoi National University

Thermal Infrared Sensor (TIRS) on the new generation Landsat satellite has recorded the surface
temperature of the planet in two bands 10 and 11. This study uses two bands 10 and 11 of Landsat-8 TIRS
and some of analytical tools in ArcGIS 10.2 to analyze the change of surface temperature in West Lake
(Hanoi, Vietnam). In addition, the author uses the Model Builder module in ArcGIS and remote sensing
images to automate the temperature analysis process. From this specific case, it is possible to reuse modules
for another case in different study areas.

Keywords: Landsat-8 TIRS, ArcGIS, ENVI, Surface temperature, West Lake.
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Ung dung vién tham va GIS trong lap ban do dé bj ton thwong do 1i
lut trén tuyen Quoc 16 6 thudc dia phan tinh Hoa Binh

Ha Thi Hang'2*

o 1Bé mon Trdc Pia — Truong Pai hoc Xay Dung )
2B mon Bdn do, vien tham va GIS - Truong DH Khoa hoc Ty nhién — DH Quac gia Ha Ngi

TOM TAT

Quéc 16 6 thugc tinh Hoa Binh 14 tuyén duong duy nhat ndi Ha Noi véi cac tinh mién ni Tay Béc Viét
Nam. Khu vire nay c6 dia hinh dbc, do déc cao vai song Pa va hd Hoa Binh trai dai doc theo Qudc 16 6 nén
tinh d& bi ton thuong do ngap lut cua tuyén nay rat cao, dac biét 1a vao miia mwa. Nghién ctru ndy sir dung
hinh anh vé tinh c6 d6 phan giai cao, md hinh sé d6 cao trong phan mém ArcGIS 10.5 dé xac dinh céc khu
vuc ngap lut doc theo Quéc 16 6, tinh Hoa Binh. Ban dd dé bi ton thuong do 1ii lut trén Quéc 16 6 da duoc
phan loai thanh cac muc nguy co rui ro: cao, trung binh va thap. Nghién cttu nay khong chi so sénh véi di
liéu lich sir ma con tién hanh khao st thuc dia, phong van nhitng ngudi dan séng & nhitng khu vuc cé nguy
co ngap lut dé xac dinh cac yéu td co nguy co bi ngap lut. Ban d6 dé bi ton thuong do 1ii Iyt trén Quéc 16 6
c6 thé duoc sir dung hiéu qua trong 1ap ké hoach tng phd véi thién tai va quan 1y rai ro L lut.

Tir khoa: Vién tham, GIS, phan tich khong gian, d& bi ton thuong do lii lut, Qudc 16 6.

1. Pit véan dé

Lii Iyt 1a mot mdi nguy hiém tu nhién do cac hién tuong thoi tiét cuc doan gay ra, n6 de doa tryc tiép téi
giao thong duong b, co s¢ ha ting duong giao thong ciing nhu cudc sdng cua ngudi dan sinh sdng hai bén
duong. Lap ban dd xéac dinh cac ving ton thuong do lii Iut trén tuyén qudc 16 1a mot trong nhirg phuong
thirc quan ly hiéu qua tai bién thién nhién gitp cac don vi quan ly khoanh viing dé bi ton thwong mét céch
dé dang ciing nhu c6 nhiing ké hoach ng ctu, di doi,... hop ly. Trong nhimg niam gan day, trén thé gidi,
c6 rat nhidu nghién ciru tng dung vién tham va GIS trong lap ban dd xac dinh cac ving tén thuong do 1i
lut (S.M.J.S.Samarasinghe et al., 2010; Kartic Bera et al., 2012; Kabir Uddin et al., 2013; Muhammad
Isma’il and Iyortim Opeluwa Saanyol, 2013; Muhammad Shakeel et al., 2015; Idelbert Dagbégnon
Behanzin et al., 2015; Fusami A. A and Aleem K. F, 2016; Costas Armenakis et al., 2017). béi tugng dugc
guan tdm trong cac nghién ciru trén cha yéu 1a cac khu dé thi nam gan cac con séng hoic nhanh séng lon.

O Viét Nam, quéc 16 6 duoc xem 1a mot tuyén duong trong yéu néi thu do Ha Noi vai cac tinh mién ndi
Tay Bic. Chinh vi vay, quéc 16 6 thudc dia phan tinh Hoa Binh nhin dwoc nhiéu sy quan tdm cua Chinh
phu, Bo, ban nganh c6 lién quan (Bo Giao thong van tai, 2013; Chuong trinh Phat trién Lién Hop Quéc,
2015; Nguyén Thi Hong, B3 Minh Ngoc, Nguyén Manh Hiéu, 2015). Noi dung cac nghién cau nay hoic
danh gia tinh trang ton thuwong cua dudng cin ctr vao chat liéu bé mat duong hoic tap trung vao viéc thong
ké sb diém truot & dit da doc tuyén, bién phap gia ¢ hoic chi ra cac diém c6 nguy co truot 16 cao qua
phén tich dia hinh, dia mao. Phuong phap thanh 1ap ban d6 tinh trang dé bi ton thwong chi yéu I khao sat
thuce dia.

Trong nghién ctru nay, tac gia st dung ban do dia hinh, hinh anh vién tham d6 phan giai cao, mé hinh
s6 dia hinh va mé hinh tich lity dong chay dé tao nén ban b phan viing dé bi tén thuong do 1 lut trén tuyén
quédc 16 6 thude dia phan tinh Hoa Binh. Két qua nay dugc kiém ching véi dit liéu lich sir cling nhu phong
van ngudi dan, khao sat thuc dia vao ngay 11-10-2017, thoi diém ghi nhan tuyén dwong quéc 16 6 bi ngap
lut va hu hong mot s6 doan duong sau tran mua 1ii kéo dai tir ngay 8-10 dén ngay 14-10-2017.

2. Co st ly thuyét va phwong phap nghién ctiu
2.1. Vgt ligu nghién cizu

* T&c gid lién h¢
Email: hahangxd@gmail.com
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Dit liéu sir dung trong nghién ctru nay, bao gom:

- Ban v& hoan cong tuyén qudc 19 6, tinh Hoa Binh vao nam 2002. Nhing ban v& nay dugc luu dudi
dang giay, do do, can phai s6 héa va tham chiéu vé hé toa d6 Quoc gia VN-2000.

- S6 ligu ngoai nghiép do bang cong nghé GPS, nham tham chiéu dia Iy dir liéu ban vé hoan cong va
dix liéu anh vé tinh.

- Cé&c loai anh vé tinh d6 phén giai khéng gian cao.
- Ban d6 dia hinh 1/25000 cua toan tinh Hoa Binh.

Trong d6, anh vé tinh d6 phan gidi khong gian cao dugc st dung dé co thé mo ta so bo mirc do ton
thuong do 10 trén tuyen quoc 16 6, ngoai ra, két hgp vai viéc sir dung mé hinh s6 do cao (DEM) dé quan
sat su thay do6i do cao cua bé mat dia hinh.

Bdng 1. Cdc tu liéu anh vé tinh si dung trong nghién cuu.

Loai anh Sensor Do phan giai khong gian Ngay chup
GeoEye-1 Panchromatic 0,5m 21/10/2011
GeoEye-1 Panchromatic 0,5m 05/06/2013
GeoEye-1 Panchromatic 0,5m 25/09/2015

SPOT 5 Multi-colour 2,5m 27/02/2013

SPOT 5 Multi-colour 2,5m 30/06/2015

Nghién ciru ny con st dung dit liéu ban d6 dia hinh 1/25.000 cua toan tuyén quéc 16 6 thudc tinh Hoa
Binh, mo hinh tich liiy dong chay dugc tao ra th DEM trong moi truong ArcGIS 10.5.

2.2. Quy trinh va phwong phdp nghién ciru
2.2.1.Quy trinh. )
Vi cac nguon dir liéu trén, quy trinh nghién ciru dugc thé hién nhu trong hinh 1.

Ban v& hoan cong S6 liéu ngoai Anh vé tinh d6 —
tuyén Quédc 16 6 nghiép phan giai cao Ban do dia hinh
1/25000

E: %\ Tham chiéu | dia Iy /—_,"F

S6 hoa < »  Nan anh
v v v
Kich thwge tuyén Giai doan so bo cac Mang luéi M5 hinh tich Mo hinh s6 do

Quéc 16 6 vi tri [0 lut thiy van liy dong chay cao (DEM)

Chdng xép cac 16p di liéu trong phan mém ArcGIS 10.5

Khao sat thye dia
tai thoi diém muwa
1t thang 10/2017

Ban do dé bi ton thwong do lu lut trén tuyén P Kiém chimg két qua
Quoc 1 6, tinh Hoa Binh. =

Hinh 1. Quy trinh thanh ldp bdn do dé bj tén thiwong do lii lut trén tuyén quac 16 6, tinh Hoa Binh.
2.2.2.5u dung GIS

Pau tién, dit liéu ban d6 dia hinh 1/25.000 cua toan tuyén quéc 16 6 thugc tinh Hoa Binh duoc dua vao
phan mém ArcGis 10.5, nham cung cap céi nhin khai quét vé vi tri, chiéu dai ciing nhu dia hinh doc tuyén,
mang ludi thily van trén toan tinh. Tir dir ligu ban dd dia hinh nay, sir dung cac cong cu phan tich khéng
gian trong ArcGIS 10.5 dé xay dung mo hinh s dia hinh (DEM) nhim quan sat sy thay doi d cao cua dia
hinh (hinh 2). Tlep do, sir dung toa do cac diém GPS do ngoai thyc dia dé tham chiéu dia ly ban v& hoan
cong tuyén quéc 16 & dang gidy vao nam 2002 va céc tu liéu anh vé tinh c6 do phan giai khong gian cao vé
cling hé toa d6 véi ban do dia hinh, h¢ VN-2000. Viéc sir dung céc tu liéu anh nay nhim mo ta ciing nhu
du doan nhitng vi trf trén tuyén qudc 16 6 ¢6 kha nang bi tén thwong do li.
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Hinh 2. M6 hinh sé dg cao va mang hedi thizy van tinh Hoa Binh.

Sau d6, sir dung cac cong cu tinh toan, phan tich trong ArcGIS 10.5 dé xay dung mé hinh tich liiy dong
chay tir md hinh sb dia hinh (hinh 3). Cudi cung, chong xép tit ca cac 1op dit lidu trén trong GIS dé xay
dung ban d6 dé bi tén thwong do 1ii lut trén tuyén quéc 16 6, tinh Hoa Binh.

Ban dd d& bi ton thuong do 1ii Iyt trén tuyén qudc 16 6 duoc chia thanh 3 mic do: cao, trung binh va
thip, diéu nay chi yéu dya vao su thay d6i do cao, mé hinh tich lity dong chay, huéng cua dong chay va
cac két qua giai doan hinh anh tir anh vé tinh d6 phan giai cao.

105°0'E 105°20'E 105°40'E.
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Hinh 3. M6 hinh tich lity dong chay tinh Hoa Binh.

2.2.3.Khdo sat thyc dia

Dé kiém ching két qua nghién ciru trén, ngoai so sanh véi dit liéu lich sir qua cac nam, tac gia con tién
hanh khao sat thuc dia doc tuyén quoc 16 6 thudc dia phan tinh Hoa Binh vao ngay 11-10-2017, thoi diém
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ghi nhan tuyén duong quéc 16 6 bi ngap lut va hu hong mot s6 doan dwong sau tran mua 1d kéo dai tir ngay
8-10-2017 dén ngay 14-10-2017.

3. Két qua va thao luan

Két qua sau khi kiém chiing vai dir liéu lich sir qua cac nam cho thiy, ban d6 dé bj ton thuong do 1ii lut
trén tuyén qudc 16 6, tinh Hoa Binh ¢ d¢ tin cay khé cao, sap xi 82%. Diéu nay c6 thé ly giai 1a do céac tu
liéu anh vé tinh c6 d6 phan giai cao duoc sir dung trong nghién cteu nay khéng ghi nhan hinh anh lién tuc
cua toan tuyén, thoi diém thu anh khong lién tuc va cach nhau kha xa, 2013 va 2015, tuy nhién, khi chong
xép mo hinh tich liiy dong chay trén mé hinh DEM thi lai gitip doan nhan kha chuan xac nhiing doan duong
¢6 nguy co ton thuong do 1ii Iyt tir mirc d cao dén thip, gan nhu tring khép véi két qua phong van nguoi
dan doc hai bén dudng va két qua khao sét truc tiép ngoai thuc dia, cu thé nhu sau:

- Nhitng doan dudng c6 nguy co ton thuong do 1ii lut cao 1a nhitng doan thudc ly trinh: Km42-Kmd4;
Km52-Km57; Km63-Km65; Km70-Km73; Km85-Km90; Km92-Km94; Km109-Km118; Km126-Km130;
Km131-Km135;

- Nhitng doan dudng ¢ nguy co ton thuong do 1ii lut trung binh Ia nhitng doan thudc ly trinh: Km39-
Km42; Km57-Km61l; Km65-Km69; Km73-Km84; Km90-Km92; Kml119-Kml124; Km129-Km131,
Km135-Km141,

- Nhimng doan dudng co nguy co ton thuong do 1ii lut thap 1a nhitng doan thudc Iy trinh: Km44-Km52;
Km96-Km109; Km142-Km152;

105°40°E

CHU GIAI
Flood Vulnerability Flow Accumulation
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l High : 10000

I Moderate Risk

Low Risk Low: 100

105°40€

Hinh 4. Ban do dé bj ton thirong do lii Iut trén tuyén quéc 16 6 thuge dia phdn tinh Hoa Binh.
4. Két luan

Muc dich ctia nghién ciu nay la xay dung ban @b dé bi tén thwong do i lut trén tuyén duong qudc 16
ving ndi — qudc 16 6 thude dia phan tinh Hoa Binh. Véi phuong phéap luan nghién ctru don gian, tac gia da
sir dung céc tur liéu anh vé tinh d¢ phan giai cao nham c6 sy dinh hudng cac doan dudong co nguy co ton
thuong, md hinh s6 dia hinh, mé hinh tich lity dong chay, tat ca dugc tich hop trong GIS nham cho thay
cac doan dudng dé bi tén thuong & cac mirc d6 khac nhau trude nguy co lii lut. DSi sanh véi dir liéu lich
st ciing nhu sau khi phong vin nguoi dan, khao sat thuc dia cho thdy, ban db d& bj tén thuong do lii lut
trén tuyén qudc 16 6 1a kha quan va c6 thé tin cay duoc. Ban d6 nay c6 thé gitp cho cac nha quan ly trong
viéc tng pho, ra quyét dinh hay di doi nha dan trong céc tinh hubng xay ra thién tai, dac biét trong béi canh
bién di khi hau dang din ra trén toan cau va cé dién bién ngay cang phuc tap.

Lo cAm on
T6i xin chan thanh cam on Cuc vién tham Quéc gia, Cang ty khao sat dia hinh Yén M, Cong ty thiét bi
may trac dia Minh Phi da giap d& t6i hoan thién nghién ciru nay.
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ABSTRACT

Application of remote sensing and GIS in flood vulnerability mapping
on Highway 6, Hoa Binh province, Vietnam

Ha Thi Hang 2~
! Department of Geodesy, National University of Civil Engineering, Vietnam
2 Faculty of Geography, University of Science — Hanoi National University

Highway 6 in Hoa Binh province is the only route that links Hanoi Capital with the Vietnam
Northwestern mountainous provinces. This region has a steep terrain, a high slope with Da River and Hoa
Binh Lake stretches along Highway 6 so the flood vulnerability of this route is very high, especially in the
rainy season. This study used high resolution imagery, a Digital Elevation Model which was developed
with ArcGIS 10.5 in order to identify flood areas along Highway 6, Hoa Binh province. The flood
vulnerability map on Highway 6 was reclassified into high risk, moderate risk and low risk zones. The
study not only compared with historical data but also conducted interviews with a sample of residents of
certain areas that are atrisk from flooding to identify elements at risk of flood. The flood vulnerability
map on Highway 6 can be used effectively in disaster response planning and flood risk management.

Keywords: Remote sensing, GIS, spatial overlay analysis, flood vulnerability, highway 6.
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B6 sung can c tinh phi bao vé moi trudong doi véi khai thac
khoang san nham néng cao hi¢u qua giam thiéu 6 nhiém moi truong
Lé Thi Thu Hang'*

Khoa ludt, Truong Pai hoc Kinh té - Pa Nang

TOM TAT

Theo quy dinh cua phap luat Viét Nam hién hanh, phi bao vé méi truong ddi voéi khai thac khoang san dugc
tinh duya trén cac can cir: i) s6 luong khoang san nguyén khai khai thac trong ky; ii) s0 luong dat da boC xuc
thai ra trong ky ndp phi va p dung hé s6 K d6i véi phuong phap khai théc. Nhiéu chuyen gia cho rang quy
dinh tinh phi theo phép luat hién hanh khong dam bao nguyén tic nguoi gay 6 nhiém phai tra, viéc tinh phi
bao vé moi trudng ddi voi khai théc khoang san chua tuong xtng véi mue do 6 nhiém do hoat dong khai
thac khoang san gay ra; phép luat can bo sung céc can cu tinh phi bao vé moi truong dbi véi khai thac
khoang san nham nang cao hiéu qua giam thiéu 6 nhiém méi truong trong hoat dong khai thac khoang san.
Bang phwong phap khao st va phong van chuyén gia va doanh nghiép khai thac khoang san, bai viét s&
phan tich mot s6 can ¢t tinh phi can bo sung va dura ra kién nghi nham hoan thién phap luat vé can ct tinh
phi bao vé méi truong d6i véi khai thac khoang san gop phan nang cao hiéu qua giam thiéu 6 nhidm moi
truong.

Tir khoa: phi bao vé méi truong doi véi khai thac khoang san, coéng nghé khai thac, khoang cach tir mé
dén khu dan cu.

1. Pit véan dé

Phi bao vé méi truong (BVMT) 1a mét trong nhitng cdng cu quan ly quan trong duoc ap dung kha phd
bién & nhiéu nudce trén thé gigi nham han ché 6 nhiém mai truong. Phi BVMT duoc xay dung trén nguyén
tac “Nguoi gay 6 nhiém phai tra - Polluter Pays Principle” nham tao dong luc dé cac doanh nghiép giam
thiéu 6 nhiém, dong thoi tao ngudn thu dé chi tra cho cac hoat dong BVMT.

Nhan thtre dugc vai trod cia cong tic BVMT di véi sy phat trién bén viing, ngay 09/11/2005, Chinh phi
ban hanh Nghi dinh sé 137/2005/ND-CP diéu chinh vé& phi BVMT dbi véi khai thac khoang san, c6 hiéu
lyc tir ngay 01/01/2006. Nghi dinh s 137/2005/ND-CP 1a budc tién hét sirc quan trong trong cong tac quan
1i méi trudng dbi voi hoat dong khai thac khoang san. Nghi dinh s6 137/2005/ND-CP d3 mang lai nhitng
hiéu qua nhét dinh trong cong tac quan li va BVMT, d6 1a: i) han ché 6 nhiém méi truong tir nudc thai; ii)
tao ngudn thu cho hoat ddong BVMT. Bén canh nhiing mit tich cuc dat dwoc, Nghi dinh s6 137/2005/ND-
CP di boc 16 nhiéu virdng mic, bat cap. Vi vay, Chinh phu di 1an lugt ban hanh Nghi dinh s6 63/2008/ND-
CP ngay 13/08/2008, Nghi dinh s 74/2011/ND-CP ngay 28/05/2011, Nghi dinh s 12/2016/ND-CP ngay
19/02/2016, Nghi dinh s6 164/2016/ND-CP ngay 24/12/2016 dé khac phuc nhitng vudng méc, bat cap cua
phép luat vé phi BVMT nham nang cao hiéu qua tac dong ciia phi BVMT ddi véi viéc giam thiéu 6 nhidm
trong hoat dong khai thac khoang san.

Tuy nhién, sau nhiéu lan sira doi, phap luat vé phi BVMT ddi voi khai thac khoang san van boc 16 mot
s6 han ché nhu muc tinh phi thip chua twong xtng véi mic do 6 nhidm do hoat dong khai thac khoang san
gdy ra; can cir tinh phi chi dya vao sé lurong khoéng san nguyén khai khai thac trong ky va sb luong dat d4 béc
XUc thai ra trong ky ndp phi trén co so &p dung hé s6 K ddi véi phuong phéap khai thac chwa thuc sy dam
bao dugc nguyén tic ngudi gay 6 nhidm phai tra; can cir tinh phi BVMT dbi véi khai thac khoang san chwa
déy du nén khong tao duoc sy cong biang trong viéc thu phi. Bai viét tap trung phan tich viéc bé sung cin
ctr tinh phi gép phan hoan thién phép luat vé phi BVMT ddi véi khai thac khoéang san.

2. Quy dinh ciia phap luit vé phi bao vé méi truwong dbi véi khai thac khoang san

*Tac gia lién h¢
Email: thuhangkinhte@gmail.com
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Theo Nghi dinh sé 164/2016/ND-CP ngay 24/12/2016 vé phi bao vé méi truong (BVMT) ddi vai khai
thac khoang san, can cir tinh phi duge quy dinh nhu sau:

F=[(Q1xfl)+(Q2xf2)]xK

Trong d6:

- F 14 s6 phi bao vé mdi trudng phai ndp trong ky;

-Ql1a sé luong dat d4 bdc xtc thai ra trong ky nop phi (m3);
- Q2 1a sb luong quéng khoang san nguyén khai khai thac trong ky (tAn hodc m®);

- f1 1a mirc phi d6i v6i s6 lugng dat da boc xtic thai ra: 200 ¢/m?;

- £2 1a murc phi twong ung cta tirng loai khodng san khai thac (dong/tén hodc dong/md);

- K 1a hé s6 tinh phi theo phwong phap khai thac, voi:

+ Khai thac 19 thién (bao gdm ca khai thac bang sirc nudc nhu khai thac titan, cat, s6i 1ong sdng): K =
1,1.

+ Khai thac hdm 16 va cac hinh thuc khai thac khac (khai thac dau tho, khi thién nhién, nuéc khoang
thién nhién va céc truong hop con lai): K= 1.

Nhu vy, theo quy dinh cua Nghi dinh s 164/2016/ND-CP thi phi BVMT ddi véi khai thac khoang san
dugc tinh dua trén hai can cir d6 1a sé lwong khoang san nguyén khai khai thac trong ky va s6 luong dat da
bdc xuc thai ra trong ky ndp phi va ap dung hé sé K dbi v6i phuong phap khai thac.

Theo nghién ctu cua tac gia, quy dinh chi tinh phi dva trén hai can ctr 1a s6 luong khoang san nguyén
khai khai thac trong ky va s6 lugng dat d4 boc xUc thai ra trong ky ndp phi va ap dung hé s6 K di voi phuong
phép khai thac chua dam bao sy cong bang trong viéc thu phi, can bd sung thém mot sé can cir tinh phi dé
nang cao hiéu luc va hiéu qua cia phap luat phi BVMT ddi vai viéc giam thiéu 6 nhidm méi truong trong
khai thac khoang san.

3. B sung cin cir tinh phi bao vé méi truomg ddi véi khai thac khoang san

3.1. Bé sung can cir tinh phi bdo vé méi trwong déi véi cong nghé khai thac
3.1.1. Téac aéng cia cong nghé khai thac téi méi trirong va sw can thiét bé sung can cit tinh phi bdo vé moi
trieong doi véi cong nghé khai thac

Cong nghé khai thac trong hoat dong khai théc khoang san c6 tac dong rat 16n téi méi truong. Cong nghé
khai thac hién dai s& han ché mirc d6 gay 6 nhiém méi trudng hon so véi cong nghé lac hau. Thyc té cho thay
ddi véi viéc khai thac da, néu dung cong nghé nd min thi méi trudng s& bi & nhiém réat nang né (6 nhiém
bui, tiéng on...) trong khi d6 néu dung cong nghé cit thi hau nhu khong gay anh huong dén moi truong.
Déi v6i khai thac da vat liéu xay dung - da khéi, c6 nhiéu cong ngh¢ khai thac tach da bang dong nuéc cao
&p, tach da bang nhiét, tach d4 bang khoan - ném, khoan - nd min, cwa cit, tach d4 thu cong, cua cit bang
day kim cuong...Qua thuc tidn san xuat cho thiy cwa cit 1a phuong phéap hiéu qua va dang dwoc 4p dung
phd bién nhit & cac mo khai thac da khéi trén thé gii. Pay 1a cong nghé khai thac hién dai, an toan, ning
sut cao, it anh huong dén mdi trudng hon cac cong nghé khai thac truyén thdng nhu tach da thu cong,
khoan - ném, khoan - né min. Khai thac da khoi bang phuong phéap cua cét phi hop tinh co 1y da hoa trang,
gitp lam ting do thu hoi khdi va 1am giam ton that tai nguyen. Dol véi cdng nghé khai thac vang néu sur
dung céng nghé bén thii cong thi méi truong bi 6 nhiém rat nang né. Khi sir dung sirc ngudi boc tach cac
via nep chira quing & siu trong 1ong ntii dwa 1én miéng giéng bang toi thu cong, cac chit doc thiy ngan va
xianua dugc str dung trong cong doan phan kim vang. Ham luong 2 chét nay con lai sau khi hoa tach thai
ra mdi trudng 1a rit cao. Néu sir dung cong nghé hoa tach méi, moi truong s& dugc bao vé. Hon hop tinh
quing chtra Au-vang dugc hoa tich véi mot quy trinh cong nghé khép kin, dung dich hoa tach xt 1y tudn
hoan tai str dung khong thai ra méi truong, nham muc dich tiét kiém hoa chat, lwong nuée sir dung va khong
gdy 6 nhiém moi truong. Quing dudi dwoc xir Iy biang hé théng ép loc - rira lién tuc dé 1am sach xyanua
trong quing dudi. Dung dich nuéc loc ciing duge bom tré lai str dung & thiét bi loc tach 2 1an. Hé thong
nudc thai duge su dung lai qua cac hé théng tudn hoan nén khong anh huong dén moi truong.
3.1.2. D lugn X8 hgi vé viéc tinh phi bao vé méi truong doi véi cong nghé khai thac

Mic du da c6 nhiéu can ctr ching minh viéc sir dung cong nghé khai trong hoat dong khai thac khoang
san ¢ anh huong rat 1on dén viéc bao vé moi truong (BVMT) va sir dung tiét kiém tai nguyén thién nhién
nhung di c6 quan diém trai chiéu trong viéc tinh phi BVMT d6i véi khai théac khodng san. Bang phuong
phéap phong van chuyén gia va cac doanh nghiép khai thac khoang san, diéu tra, thu thap théng tin, tac gia
s& phan tich cac quan diém khac nhau vé viéc tinh phi BVMT ddi véi cong nghé khai thac.
Quan diém dong tinh tinh phi bdo vé méi trieong doi véi cong nghé khai thac

Téc gia da phong vin mot s6 chuyén gia Bo Tai chinh va Bo Tai nguyén va Mbi truong, cac chuyén gia
cho rang viéc tinh phi BVMT khong dua trén cong nghé khai thac nhu hién nay 1a diéu bat hop li vi cong
nghé khai thac c6 tac dong rat 1on téi moi truong. Xét trong chudi gié tri thi phap luat vé phi BVMT d6i
v6i khai thac khoang san hién hanh khong dung vé ban chat, khdng c6 tac dung khuyén khich doanh nghiép
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thay doi cong nghé dé BVMT. B¢ khuyén khich doanh nghiép 4p dung cong nghé mai trong khai thac
khoang san theo huéng c6 loi cho méi trudng, yéu td cong nghé khai théc phai dugc tinh trong phi BVMT.
Cong nghé khai théac khac nhau, mirc d6 gay 6 nhiém méi trudng sé khac nhau. Mudn dam bao nguyén tic
nguoi gay 0 nhiém phai tra, nhat thiét phai tinh phi di vai cong nghé khai thac.

Quan diém khéng dong tinh thu phi bao vé méi tm’ong ddi véi cong ngh¢ khai thac

Nguoc lai, cling c6 quan diém khong tinh vai viéc thu phi BVMT dbi véi cong nghé khai thac. Khi lay
y kién vé viéc stra d6i can ctr tinh phi duge quy dinh tai Nghi dinh sb 74/2011/ND-CP, mot so dia phuong
khong dong ¥ véi viée thu phi BVMT ddi véi cong nghé khai thac. Mot s dia phuong cho rang viéc tinh
phi BVMT d6i véi cong nghé va ki thuat khai thac kho thuc hién dwoc & nuéc ta trong giai doan hién nay
vi Viét Nam chua xay dung duoc tiéu chuan dé xac dinh cong nghé nao la céng nghé hién dai, cong nghé
nao la céng nghé thong thuong. Mai loai khodng san sir dung mot cong nghé khai thac khac nhau. Hién
nay, cac dia phuong chwa dii nguon luc dé xac dinh cdng nghé¢ khai thac gén voi ting loai khoang san. Néu
khong kiém soat dwoc cong nghé khai thac dé tinh phi s& gay ra tiéu cuc va bat binh dang khi thu phi ddi
vGi cong nghé khai thac. Khi Viét Nam chua du diéu kién thi khong nén thu phi di véi cong nghé khai
thac.

Trude quan diém khéc nhau vé viéc ap dung hé sb tinh phi cua chuyén gia va mot s dia phuong, tac gia
da tién hanh khao sét 14 xa c6 hoat dong khai thac khoang san va 09 co sé hoat dong khai thac khoang san
trén dia ban thanh phd Pa Ning. Két qua cho thay, da s6 tng ho viéc thu phi BVMT ddi véi cong nghé
khai thac. Dbi v6i 14 x4 c6 hoat dong khai théc khoang san, 10 x4 cho rang viéc tinh phi dbi véi cong nghé
khai thac la can thiét vi cong nghé khai thac cang hién dai thi muc do tac dong xau dén moi truong cang
thap, 4 xa (Hoa Khwong, Hoa Lién, Hoa Ninh va Hoa Son) khong ddng tinh véi viée tinh phi d6i vai cong
nghé khai thac vi ciing chung quan diém ciia mot sb chuyén gia la rat kho dé xac dinh dau 1a cong nghé
hién dai, dau 1a cong nghé chua hién dai. DI véi 09 co sé hoat dong khai thac khoang san trén dia ban
thanh phd Da Néng, 08 co s san xuat ting ho viée thu phi d6i voi cong nghé khai thac vi ho cho riang khong
tinh phi d6i véi cong nghé khai thac s& khong khuyén khich doanh nghiép &p dung cong nghé méi trong
khai thac khoang san va dan dén tinh trang cao bang trong viéc thu phi gitra doanh nghiép str dung céng
nghé hién dai c6 lgi cho mbi truong voi doanh nghiép khdng c6 y thiaee BVMT théng qua viéc sir dung cong
nghé lac hau.

3.1.3. Kién nghj b6 sung can cir tinh phi bdo vé méi triong doi véi cong nghé khai thac

Quan diém cua tac gia 1a nén tinh phi BVMT ddi v6i cong nghé khai thac. Ban chit ciia phi BVMT trong
khai thac khoang san 1a diéu chinh hanh vi cua chu thé theo hudng c6 loi cho méi truong, ngudi giy 6
nhiém nhiéu phai chiu phi nhiéu. Khong tinh phi d6i voi cong nghé khai thac s& khong khuyén khich doanh
nghiép dau tu cho cong ngh¢ hién dai, cong nghé sach trong khai thac nham han ché gdy thiét hai cho moi
truong. Viée cho rang rat kho dé xac dinh dau la cong nghé hién dai, dau 1a cong nghé chua hién dai khdng
c6 tinh thuyét phuc vi mdi loai khoang san c6 mot dic tha riéng vé cong nghé khai thac va c6 tiéu chi dé
xac dinh dugc cong nghé hién dai, cong nghé lac hau ciing nhu tac dong cua loai cong nghé khai thac ddi
vGi moi truong. Viéc co quan nha nude quan li, giam sat cong nghé khai thac cua doanh nghiép khong qua
kho khin bai vi dé dugc cip phép khai thac khoang san, doanh nghiép phai ¢ du 4n dau tu khai thac
khoang san & khu vuc da tham do, phé duyét trir lwgng phu hop véi quy hoach khodng san theo quy dinh
cuia phap luat. Du 4n dau tu khai thac khoang san phai co phuong an st dung nhan lyc chuyén nganh, thiét
bi, cong ngh¢, phuong phéap khai thac tién tién phu hop. Co sé phép Ii cho viée xac dinh cong nghé khai
thac cuia doanh nghiép khé r6 rang, vi thé viéc tinh phi BVMT d6i véi cong nghé khai thac can duoc tién
hanh trong thoi gian téi.

Téc gia dé xuét, thoi gian dau khi mai &p dung hé sb tinh phi ddi vai cong nghé khai thac chi nén chia
thanh 2 muc dé &p dung gdbm mot mirc ap dung cho cdng nghé khai thac dat tiéu chuin hién dai va mot mac
&p dung cho cong nghé khai thac chua dat tiéu chuan hién dai. Bé khuyén khich doanh nghiép &p dung
cong nghé khai thac dat tiéu chuan hién dai khdng nén &p dung hé sé tinh phi bing 1 ma nén &p dung hé sé
tinh phi nho hon 1. Trong khi d6, dé han ché viéc sir dung cong nghé lac hau trong khai thac khoang san,
hé s6 tinh phi phai I6n 1. Cac nha hoach dinh chinh séch can xac dinh mirc chénh léch vé hé sb tinh phi
giita cdng nghé khai thac dat tiéu chuan hién dai va cong nghé khai thac chua dat tiéu chuan hién dai dua
trén nguyén tic nguoi gay 6 nhiém phai tra, ¢&am bao sy cong bang trong viéc thu phi ddi vai cac chu thé
gay 6 nhiém.

Tiéu chuan dé danh gia cong nghé hién dai c6 thé dua trén chuan cua qudc té hoac néu diéu kién Viét
Nam chura cho phép thi Chinh phu ¢6 thé quy dinh chuan chung cua quéc gia dé lam tiéu chi danh gia cong
nghé khai thac. Trén co s& céc tiéu chi quy dinh vé danh gia cong nghé khai théc, khi doanh nghiép ding
ki cong nghé khai thac trong du 4n dau tu khai thac khodng san, co quan quan li nha nuée s& xac dinh cong
nghé khai thac doanh nghiép dang ki thuc nhdm coéng nghé ndo. Viéc xac dinh cong nghé khai thac ngay
tir dau trong du 4n dau tu sé tao diéu kién thuan loi cho co quan thué xac dinh hé sb tinh phi ddi véi cong
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nghé khai thac khi tinh phi BVMT.

3.2. Bé sung cin cir tinh phi bao vé méi trwong déi véi khodng cach tie mé dén khu dén cuw

3.2.1. Pham vi tdc déng cua khai thac khoang san va si can thiét phdi bé sung phi bao vé méi trieong doi
véi khodng cach tir mé dén khu dan cie

DU phap luat hién hanh c6 quy dinh vé khoang céch an toan trong khai thac khoang san nhung khai thac
khoéng san 1a mot nganh cong nghiép gay nhiéu tac dong tiéu cuc ddi voi méi truong va xa hoi. Céc tac
dong tiéu cuc cua khai thac khoang san téi méi truong khdng chi trong pham vi dia phuong noi doanh
nghiép truc tiép khai thac khoang san ma con anh huong dén méi truong trong pham vi rong 16n cua nhiéu
dia phuong, nhiéu khu dan cu xung quanh noi ¢6 moé khai thac. Bé han ché t6i da cac tac dong tiéu cuc tir
hoat dong khai thac khoang san t6i cac khu déan cu, viéc &p dung hé sé tinh phi dbi véi khoang cach tir mo
dén khu dan cu 14 can thiét.

3.2.2. D lugn X8 hgi vé viéc tinh phi bao vé méi truong doi véi khodng cach tir mé dén khu dan cuwe

Ciing bang phwong phap phong van chuyén gia va doanh nghiép khai thac khoang san, diéu tra, thu thap
thong tin, tAc gia s& phan tich cac quan diém khéac nhau vé viéc tinh phi BVMT dbi véi khoang cach tir mo
t61 khu dan cu.

Quan diém d‘dng tinh thu phi bao vé méi truong doi véi khodng cach tir mo dén khu dan cu

Phong van chuyén gia B9 Tai chinh, cac chuyen gia cho rang viéc tinh phi BVMT ddi vai khoang céch
tir mo toi khu dan cu 14 rat can thiét nham han ché tac dong xau vé moi truong dbi véi cac khu dan cu. Tuy
nhién, tir thuc tién khai thac khoang san ¢ Viét Nam maot s6 chuyén gia cho rang viéc xac dinh khoang cach
tir mo dén khu dan cu dé 1am co s& tinh phi nay sinh mot sé van dé phuc tap, khong biét nén dua vao tiéu
chi nao, khoang cach tir mé dén khu dan cu khi du 4n chua di vao hoat dong hay khoang cach tir mo dén
khu dan cu khi dy an da di vao hoat dong. Thuc tién khai thac Bo- xit Tay Nguyén la mot vi du dién hinh.
Ban dau, khi du 4n chua duoc cap phép khai théc va trién khai thi khu dan cu tai noi c6 mé chwa hinh thanh
nhung khi mé dugc cap phép khai thac va di vao hoat dong thi ngudi dan da am am kéo dén khu vuc co
mo khai théc dé sinh song va 1ap nghiép, bat chap nhiing canh béo tac dong Xau vé méi truong do hoat
dong khai théac khoang san gdy ra cho nguoi dan. Cac chuyén gia B6 Tai chinh cho rang viéc thu phi BVMT
dbi voi khoang cach tir mo dén khu déan cu 13 hoan toan phu hop voi nguyén tic nguoi gay 6 nhiém phai
tra; tuy nhién, theo céc chuyén gia viéc ap dung tinh phi BVMT ddi véi khoang céch tir mé dén khu déan cu
s& khd nhan duoc sy dong thuan cua doanh nghiép khai théc khoang san vi diéu nay s& lam tang chi phi san
xuat cua doanh nghiép.

Quan diém khéng dong tinh thu phi bao vé méi truong déi véi khodng cach tir mé dén khu dén cw

Theo nghién ciru va khao sat cua tac gia, quan diém khong ddng tinh thu phi BVMT ddi véi khoang cach
tir mod dén khu dén cu chi yéu tap trung & cac doanh nghiép c6 hoat dong khai thac. Khi phong van cac x&
& Pa Ning vé viéc thu phi BVMT di vai cong nghé khai thac thi da sé ung ho nhu da phan tich & trén
nhung phong van vé viéc thu phi BVMT ddi vai khoang cach tir mo dén khu dan cu thi cac doanh nghiép
déu khong dong tinh va cho rang néu thu phi ddi véi khoang cach tir mo dén khu dan cu s& 1am phat sinh
qua nhiéu can ci dé tinh phi, chi phi san xuat ciia doanh nghiép s& ting cao, anh huong khdng nho téi hiéu
qua hoat déng cua doanh nghiép.

3.2.2. Quan diém va giai phap bé sung cdn cit tinh phi bao vé méi trieong d@si véi khodng céch tir mé dén
khu dan cu

Dé han ché téi da cac tac dong tiéu cuc tir hoat dong khai thac khoang san t6i cac khu dan cu noi c6 mé
hoat dong khai thac, theo quan diém cua tac gia viéc tinh phi BVMT ddi vai khoang cach tir mo dén khu
dan cu 1 can thiét.

Khi tinh phi BVMT dbi véi khoang cach tir mo dén khu dan cu can duge xac dinh trén khoang cach ban
dau ma doanh nghiép tinh toan trién khai hoat dong khai thac bai mot trong cac muc tiéu quan trong cua
phi BVMT la diéu chinh hanh vi cua doanh nghiép theo hudng cé loi cho méi truong. Tinh theo khoang
cach nay mai 6 tac dung dléu chinh tryc tiép téi hanh vi cua doanh nghiép. Trudc khi tién hanh hoat dong
khai thac, doanh nghi¢p can phai tinh todn mot khoang cach an toan dé han ché mot cach thap nhét thiét
hai t6i moi truong sdng clia cac khu dan cu. Truong hop theo vi tri dia i ty nhién, khoang cach gitra mo
can khai thac va khu dan cu qua gan, khong dam bao an toan vé méi truong song cho déan cu, khi tién hanh
hoat dong khai thac khoang san thi doanh nghiép can phai c6 ké hoach di doi dan, dam bao khoang cach an
toan vé méi truong séng cho khu dan cu. Viée tinh phi BVMT ddi voi khoang cach tir mo dén khu dan cu
dua trén khoang cach dugc hinh thanh do ngudi dan “tu tao” sau khi hoat dong khai thac khoang san di vao
hoat dong khong phu hop véi muc tiéu da dat ra cua phi BVMT vi hoan toan khong cé tac dung diéu chinh
hanh vi ctia doanh nghiép khai thac khodng san theo hudng co lgi cho moéi truong. Trong truong hop nay,
13i thudc vé ngudi dan, ho da ty nguyén ganh chiu tac dong tiéu cuc vé méi trudng khi ma doanh nghiép
dd nd lyc tinh todn khoang cach an toan dé han ché tbi da cac tac dong tiéu cuc do hoat dong khai thac
khoéng san gay ra.
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Téc gia d& xuat khi tinh phi BVMT dbi vé6i khoang céch tir mo téi khu dan cu, cac nha hoach dinh chinh
sach nén xac dinh cong thirc tinh phi theo nguyén tic khong dong nhat viéc xac dinh theo khoang céach
chung d¢ tinh phi cho tat ca cac loai khoang san vi mdi loai khoang san c6 mirc d¢ va pham vi gay tac dong
tiéu cuc dén moi truong khac nhau. V& Ii thuyét, cach tinh phi dbi véi khoang cach tir mo dén khu dan cu
hiéu qua nhat 12 phan loai khoang san va mutc d6, pham vi tac dong tidu cuc dén moi truedng cua tung loai
khoang san dé ap dung khoang cach tinh phi. Tuy nhién, néu viéc xac dinh khoang cach tinh phi d6i véi
ting loai khoang san kho thuc hién duoc trong thoi gian dau tinh phi thi cac nha hoach dinh chinh sach c6
thé tinh toan mot cong thirc chung va ap dung hé sé Kty thugc vao mie do va pham vi tic dong tiéu cuc
dén moi trudng cua cac loai khoang san.

4. Két luan

Phi BVMT d6i véi khai thac khodng san 1a mot trong nhitng cong cu kinh té c6 ¥ nghia hét sirc quan
trong trong cong tac quan li va BVMT theo dinh hudng dam bao phét trién bén viing & nude ta. Trong hon
10 nim qua, phap luat vé& phi BVMT déi véi khai thac khoang san di co nhirng tac dong tich cuc nhét dinh
ddi vai viéc giam thiéu 6 nhiém moéi truong do hoat dong khai thac khoang san gay ra. Trén co s& nghién
ctru vé I luan va thyc tién, tac gia da dua ra kién nghi vé viéc bo sung can ctr tinh phi d6i véi cong nghé
khai théc va khoang cach tir mé dén khu dan cu. Viéc bd sung cac can cir nay la can thiét, dam bao nguyén
tac ngudi gay 6 nhiém phai tra nham han ché dén muc thap nhat nhing tac dong tiéu cuc do hoat dong khai
thac khoang san gay ra cho moi truong.
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ABSTRACT
Le Thi Thu Hang“"
Da Nang University of Economics

According to the current provisions of Vietnamese law, the environmental protection charges for mineral
exploitation shall be calculated on the basis of the following: i) the quantity of minerals exploited in the
period; ii) the amount of rock and soil to be dumped in the payment period and the coefficient K for the
mining method applied. Many experts say that the current legal provisions do not guarantee the principle
of polluters pay: The environmental protection charge for mineral mining is not commensurate with the
level of pollution caused by the exploiting operation; The law should supplement the bases for calculating
environmental protection charges for mineral exploitation in order to raise the efficiency of minimizing
environmental pollution in mining activities. By surveying and interviewing experts and mining enterprises,
the article will analyze some additional calculation bases and make recommendations to improve the law
on the bases of environmental protection charges in order to improve the efficiency of environmental
pollution reduction.

Keywords: environmental protection fees for mineral exploitation, mining technology, distance from
mine to residential area.
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E RS&' HOI NGHI TOAN QUOC KHOA HOC TRAI AT
SARTM SORNCES A0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Danh gia hién trang mdi truong lién quan hoat dong khai thac
khoéang san vung Quynh Luu - Nghé An
Nguyén Thi Hoa'2*, Nguyén Quéc Phi?, Nguyén Phuong?,
Trinh Thanh?, Nguyén Phuong Dong?

Vi¢n Khoa hoc va Cong nghé mdi truong, truong DH Bach Khoa - Ha Ngi
2Khoa Méi truong, truong Dai hoc Mo - Dja chat

TOM TAT

Két qua khao sat thyc té tai vang Quynh Luu, Nghé An cho thay tai thoi diém diéu tra, trén dia ban c¢6 23
moé khai thdc khoang san, trong d6: 01 mo da bazan, 02 mo cét silic, 03 mé da voi xi mang, 15 mé da xay
dyng va dat san lap 02 mo. Trén co s¢ khao, phan tich céc loai mau va thu thap céc tai li¢u lién quan dén
khu vic nghién ctru bai bao di vao phan tich hién trang va nguyén nhan gay 6 nhidm méi truong. Két qua
diéu tra, danh gia hién trang moi truong lién quan dén hoat dong khai théc khoang san di cho thay moi
truong tai khu vuc nghién ciu ¢ dau hiéu bi 6 nhiém dén & nhiém nghiém trong, cu thé: qua két qua do,
phan tich mau nuéc mat cho thiy mau nuée duc; ham lugng DO thap hon 2,31-0,7 lan; COD vuot 2,1-6,
lan; BODs vuot 2,0-10,8 lan; NOs™ vuot 1,1-2,8 lan. Ham luong kim loai nang: As vuot 5,8 lan. Nuéc ngam
trong giéng sinh hoat cua dan bi 6 nhiém dic biét nghiém trong. Nuéc 6 mau tring duc, ham lugng COD
vuot 2,7-11 1an va qua két qua phan tich mau dét cho thdy ham luong Cu: 59-74ppm, vuot tiéu chuan 1,2-
1,7 1an; Pb: 98-630ppm, vuot tiéu chuin 1,3-9 lan; Zn: 254-2.660ppm, vuot tiéu chuan 1,2-13,3 1an; Mn
3.860-15.900ppm, vuot tiéu chuan 1,3-5,3 lan; As: 12,5-231,6ppm, vuot tidu chuan 1,3-19,3 lan

Tir khoa: O nhiém moi truong, khai thac khoang san, Quynh Luu, Nghé An

1. bat van dé

Tai nguyén khoang san la mot trong s nguén hrc quan trong trong qua trinh cong nghiép hoa dat nuoc.
Nganh cong nghiép khai thac khoang san ngay cang chiém vi tri quan trong trong phat trién kinh té cua
nuéce ta. Song, bén canh mit tich cuc, thi hoat dong khai théc khoang san ciing gay ra nhiéu tac dong hé
luy, anh huong téi méi trueong sinh thai va ca tinh mang, tai san ctia con nguoi [4,5]. Bén canh d6 cong tac
danh gia hién trang méi truong chwa duoc quan tam va thuc hién tét, vi vay, van dé 6 nhidm mai truong
trong hoat dong khai thac khoang san ngay cang gia ting ca vé sb luong va quy md. Yéu té chinh gay tac
dong dén moi truong 1a cac hoat dong tir khai truong khai thac khoang san, cac bai thai, khi doc hai, bui va
nudéc thai mo [6]... 1am pha v can bang tu nhién, gay ra su 6 nhiém ning né ddi véi méi truong va anh
huang truc tiép dén stc khoé cua con ngudi.

Khu vuc Quynh Luu, Nghé An 13 ving c¢6 hoat dong khai thac dién ra manh mé trong d6 c6 chu yéu la
loai hinh khoang san phi kim va khai thac vat liéu xay dung vaéi quy md va cong nghé khac nhau [4]. Hoat
dong khai thac khoang san da gop phan giai quyét viéc lam, ting thu ngan sach, thic day kinh té dia phuong
phét trién, nhung do cong nghé khai thac con lac hau, cong tac bao vé méi truong chua dwoc chd trong...
da dan dén moi truong tai nhiéu khu khai thac khoang san bi 6 nhidm va suy thoéi kha nghiém trong. Do
d6, viéc danh gia hién trang moéi truong lién quan hoat dong khai thac khoéng san va xac dinh céc yéu té
gay ra 6 nhidm moéi trudng tir d6 dua ra giai phap phong ngira, giam thiéu va khic phuc 6 nhiém méi trueong
lién quan hoat dong khai thac khoang san khu vuc Quynh Luu, Nghé An 13 hét strc can thiét va cap bach.
2. Téng quan khu vuc nghién ciru va hién trang méi trweong lién quan dén khai thac khoang san khu
vuc Quynh Luu, Nghé An
2.1. Hién trgng khai thac khoang sdn khu vuc nghién ciru

Huyén Quynh Luu, Nghé An c¢6 dudng ranh gidi véi céc huyén thi khac dai 122 km, trong d6 duong
ranh gioi dat lien 88 km va 34 km duong b bién. Khoang cach tir huyén ly 1a thi tran Cau Giat dén thanh
phé Vinh khoang 60km [3].

*Tac gia lién h¢
Email: hoa.mdc.bn@gmail.com
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Theo sé ligu thu thap tai S& Tai nguyén va Moi truong tinh Ha Tinh, tinh dén thang 7 nim 2015 trén dia
ban Quynh Luu da xac dinh c6 23 mo khai thac khoang san, trong d6 da bazan 1 mo, cat silic 2 mo, da voi
xi mang 3 mo, da xay dung 15 mo va dat san lap 2 mo [4].

2.2. Nguyeén tdc xdc dinh mize dg 6 nhiém méi trwong

Hién trang méi truong tai cac ving khai thac khoang san (KTKS) dugc phan chia mic ¢ 6 nhiém theo
quy dinh ciia Bo Tai nguyén va Mai truong tai Thong tu s6 07/2007/TT-BTNMT ngay 03/7/2007, huéng
dan phan loai va quyét dinh danh muc co so gay 6 nhiém moi truong can phai xa 1y va Thong tu
04/2012/TT-BTNMT ngay 8/5/2012, quy dinh tiéu chi xac dinh 1am cin ctr phan loai co s& gy 6 nhiém
moi truong, gay 6 nhiém moéi truong nghiém trong.

Mic d6 6 nhiém méi trudng duoc xac dinh chi tiét cho tirng thong sé dia trén co sé so sanh gitra két
qua phan tich mau véi Quy chuan ky thuat Quéc gia vé tiéu chuan vé chat luong méi truong (TCCLMT)
[1,2]. Theo cac quy dinh néu trén, moi trudng tai cac vung KTKS khu vuc Quy Hop, tinh Nghé duoc xac
dinh cdn cir vao sb liéu tai thoi diém diéu tra va két qua phan tich mau theo 4 mirc sau:

- Méi truong khong 6 nhiém: La méi trudng ¢ cac thdng sé nam trong trong mac cho phép cua
TCCLMT.

- M6i trwong 6 nhiém 1a méi truong ¢6 mot hoac nhiéu chat gay 6 nhiém vuot qua TCCLMT.

- M6i trirong 6 nhiém nghiém trong 1a méi truong c¢6 ham lugng cua 1 hoic nhidu héa chét, kim loai
nang vuot qua TCCLMT tir 3 Ian tro 1én, hoac nhiéu chat 6 nhidm khéac vuot qua TCCLMT tir 5 lan tro 1én.

- Méi trwong 6 nhiém ddc biét nghiém trong 1a mdi truong co ham lugng ciia 1 hoac nhiéu hda chat, kim
loai nang vuot qua TCCLMT tir 5 Ian tré |én, hogc nhidu chit 6 nhidm khac vuot qua TCCLMT tir 10 lan
tro 1én.

2.3. Hién trang moi trwong cac khu vuc hoat dgng khai thac khoang sdn

Tir két qua khao sét thyc dia, thu thap sb liéu va phan tich hién trang méi truong tai khu vic nghién ciru
cho thiy hién trang méi truong khu viing Quynh Luru, Nghé An nhu sau:

- Méi trwong nuwéc: Cac mo khai thac khoang san vung Quynh Luu phan bd tai cac nui d4 véi, chi phdi
cac ngu0n nuée cua séng Mo B4, sudi Nam Vyc Mau va sudi Thanh Gid. Hién trang méi truong tai cac
cac ngudn nude nhu sau:

+ S6ng Mo Pa: chay theo hudng tir Bac xudng Nam, bt ngudn tir cac khe sudi thude suon phia Dong
cua ndi da voi tai xd Quynh Loc va Quynh Di, sau do dd ra séng Hoang Mai. S6ng Mo P4 va cac sudi
nhénh cuia né ¢6 vai trd quan trong trong viéc cung cap nudc sinh hoat, tudi tiéu cho cac xa Quynh Lo,
Quynh Di.

Két qua danh gia hién trang mdi truong da xac dinh ngudn nudc tai séng Mo Pa va cac sudi nhanh 6
nhiém nghiém trong [3].

Nudéc sudi c6 mau tring duc, nhiéu cin lo Ilung; ham lugng DO: 2,6-5,3mg/l, thap hon tiéu chuén 2,31-
1,13 lan; As: 0,58mg/l, vuot tiéu chuan 5,8 lan; COD: 20,5-66,8mg/I, vuot tiéu chuan 2,1-6,7 lan; BODs:
11-38mg/l, vuot tiéu chuan 2,8-9,5 1an; NO3: 2,092-13,56mg/l, vuot tiéu chuan 1,1-6,8 lin.

Nuéce n‘gém tai cAc giéng dao ciia nhan dan c6 mau dyc; ham lugng COD: 20,8-70,8mg/1, vuot tiéu chuan
5,2-70,8 lan.

+ Sudi Nam Vuc Mau: tiép nhan nudc tir cac khe va hém can thudc suon phia Nam Ién Tru Hai. Ngudn
nudc tai sudi Nam Vuc MAu str dung tudi cho hon 200ha dét trong lua tai cac xa Quynh Tan, Quynh Vin.

Nudc trén cac khe sudi co mau vang duc; ham luong DO: 4,20-5,95mg/l, thap hon tiéu chuan 1,93-1,2
lan; As 0,58mg/1, vuot tiéu chuan 5,8 lan; COD: 23,6-41,4mg/l, vuot gidi han 2,4-4,1 1an; BODs: 11-24mg/I,
vuot tiéu chuan 2,8-6 1an; NOs™: 5,652mg/l, vuot tiéu chuan 2,8 lan.

Nuéc ngam trong cac giéng khoan c¢6 mau duc, nhiéu can; ham lwong COD: 10,88-37mg/l, vuot tiéu
chuin 2,7-9,3 lan.

+ Sudi Thanh Gia: tiép nhan ngudn nudéc tir cac khe thude nai da voi 1én Chua va niii Dong Kién. Subi
Thanh Gi4 Ia ngudn nudc phuc vu sinh hoat va tuéi cho dit ndng nghiép tai xom Xuan An va x6m DBong
Cam (x& Quynh Xuén).

Nuéc mit ¢6 mau vang duc, nhiéu can; ham luong DO: 3,7-5,3mg/l, thip hon tiéu chuan 0,7-2,3 lan;
COD: 30,0-64,0mg/1, vuot tiéu chuan 3,0-6,4 1an; BODs: 21,0-43mg/l, vuot tiéu chuan 5,3-10,8 lan; NOs™:
2,194-2.82mg/l, vuot tiéu chuan 1,1-1,8 lan.

Nudc ngam tai cc giéng dao cua nhan dan c6 mau tring duc; ham luong COD: 21,6-43,5mg/l, vuot tiéu
chuan 5,4-11 lan.
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Bang 1. Thong ké nguon nuréc 6 nhiém ving Quynh Liru - Nghé An

.. | Nguén Dic diém 6 nhiém Mike d 0 L
T Vitr nwéc Quy md Mau sic Théng sb nhiém Mé lién quan
DO thép hon 2,31-
Nuoe | Doansubio |nEoC Al |13 ggDAVSuV;‘:’t;’lS Pac biét [Mo DXD Lén Ao Rao cia HTX
mat | nhiém dai 7km nhiégu cin | 6.7 1an: BODs vuot | NGhiém Hung Thién; mo DVXM Hoang
(6M) va cac sudi otima |29 1 NOS- "¢| trong  [Maicia Cong ty XM Hoang Mai
nhanh khac o lung o 1 i é A IA3 vuo va Xi nghi@p da Hoang Mai; mo
Séng Mo ~-o.8lan cét silic Con Ran cua Cong ty
1 P4 Tang chita méc TNHH Ha Thanh; mo XD Lén
Dé ti thude X3 Di cua Cong ty Tien Thinh; mo
, Quynh Léc, L _ ... |cat silic NGi Soi cﬁ‘a Cong ty
Nuée Quynh Di; dién N‘T"% © | COD virot 52-70,8 Daﬁ_’?'et TNHH XD&TM Trudng An; mo
ngam tich 10,2km? mau dyc 1an NGNIEM 5V XM phia Nam Hoang Mai A
(4N) ong  |cua Cong ty XM Nghi Son
DO thép hon 1,93-
, DPoan sudi 6 1,2 lan; As vuot YR - .
NI | nhigmdai | Nudcmau | 58 lan; COD virgt | Nghiém 'C\"Zda‘H"Ta)Y(dITIE?Iﬁ 'e’l‘n;mghaé
’ (M) 25kmvacac | vangduc | 2,4-4,11dn; BODs trong blil*ﬁ NonG - Lam (%u‘ v
Suoi Nam sudi nhanh vuot 2,8-6 Ién; ang tyg co phényndeanné
2 Vuc Mau NO3 vuot 2,8 lan Thinh, Céng ty Cé phan Xéy
X ; ; dyng Van Son va Cong ty Co
Tang chura nuge ESRON .
Nuée | Dé ti thugc xé | Nue mau | COD vugt27-93 | .o | PN X& dung Minh Phuong
ngam Quynh Van, |duc, nhiéu lan t?on
GN) | Quynh Tan; can ong
dién tich 1,9km?
, Nuge o | DO thip hon 2,3-0,7
Nudc  [Sudi Thanh Gia, MAU VAN lan; COD vuot 3,0- | bic biét
mat | dai 3kmvacéc | 3" B3 | 6,4 1an; BODs vuot | nghiém
(8M) sudi nhanh . 5,3-10,8 lan; NOs trong
can )y
: vuot 1,1-1,8 lan Mo d d Lén Ch
£ 0 da xay dung Lén Chua cua
5 S”°'GTiéha”h Cong ty TNHH Xuan Hung,
Ting chira nuréc Cong ty TNHH Xuén Quynh va
NUSC | i thuoe x@ | Nuse mau | COD vuot 5,411 | DI biet |Cong ty TNHH Thanh Xuan
ngam onh Xuan: | trine d 1A nghiém
(6N) _Quyp uan; | trang duc an trong
dién tich 2,9km? ;

- Méi truwong dat: Trén dia ban viing Quynh Luu ddi twong dat nghién ctiu 1a dit phi sa thudc dong bang

dudi nai d4 voi, phan b tai cac xa Quynh Di, Quynh Thiang, Quynh Vin va Quynh Xuan. Hién trang 6
nhiém moi trudong dat tai ving Quynh Luu nhu sau:

+ Khu Quynh Lgc - Quynh Dj

Pit tai khu Quynh Loc - Quynh Di phan bd thanh dai hep phia Pong quéc 16 1A, tir xém Vinh Loc
(Quynh Loc) dén x6m Pong Trieu (Quynh Di), dai hon 8km, rong khoang 3km. Phia Pong c6 cac day nui
thap thuoc cac thanh tao tram tich luc nguyén, trén sudn nii ¢ cac mo cat silic tai Con Ran, NGi Soi (Quynh
Loc) va da xay dung nii Ba Voi (Quynh Di); phia Tay la cac khdi da voi phan bé khong lién tuc theo
phuong B4c - Nam, trén cic nui d4 voi hién c6 Cong ty Xi miang Hoang Mai va Nghi Son dang khai thac
lam vat liéu xi mang véi quy mo Ién. Dat thd nhudng tai khu Quynh Loc - Quynh Di la dién tich dét trong
IGa m&i ndm 2 mua, hién dang chiu sy anh huong truc tiép cua cac mo da voi xi mang tai lén Uc, Lén Di,
Ien Lam Nho va ndi Hoang Mai.

Tai khu Quynh Loc - Quynh Dj di lay 15 mau dat, trong d¢6 12 mau thugc dién tich 6 nhidm, 3 mau
ngoai dién tich 6 nhiém.

Két qua danh gia hién trang moi truong tai thoi diém thang 3/2009 da xac dinh mot phan dién tich
(khoang 500ha) dat phu sa phia Nam Ién Uc, Ién Di 6 nhiém. Dat c6 ham lugng Cu: 59-86ppm, vuot tiéu
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chuin 1,2-1,7 lan; Pb: 89-629ppm, vuot tiéu chuan 1,3-9 1an; Zn: 357-2.650ppm, vuot tiéu chuan 1,8-13,3
1an; Mn: 4.469-15.950ppm, vuot tiéu chuan 1,5-5,3 1an; As: 17-231,3ppm, vuot tiéu chuan 1,4-19,3 lan.

Nguyén nhan & nhiém 1a do nudc thai, chat thai ran tai cac mo d4 voi xi mang lén Uc, Ién Dj va lén Lam
Nho phan tan vao dét.

Céc co s xa thai gay 6 nhiém dat gém: mo da voi xi mang Hoang Mai A, mo dé xay dung lén Lam Nho.

+ Khu Quynh Van

Tai x4 Quynh Vin c6 cac dién tich dat phi sa, phan bd phia Nam Ién Tru Hai, tir xom 14, xa Quynh Vin
dén dia phan xa Quynh Thach, dién tich hon 1.000ha.

Dit tai xa Quynh Vin dugc quy hoach vao dién tich dat trong IGa 2 vu ciia huyén Quynh Luu, da duoc
dau tu hé thong kénh muong thiy loi bang bé tong kién c6. Trong dién tich dat quy hoach, c6 khoang 150ha
tai xom 12 (gan Ién Tru Hai), chiu anh huong truc tiép cua hoat dong khai thac.

Tai khu Quynh Vin da 1dy 10 miu dat, trong d6 7 mau lay trong dién tich 6 nhidm, 3 mau lay ngoai di¢n
tich 6 nhhiém.

Két qua diéu tra hién trang moi truong tai thoi diém thang 3 nam 2009 da xac dinh mot phan dat néng
nghiép gan khu vuc khai thac da xay dung thudc lén Tru Hai bi 6 nhiém dic biét nghiém trong. Dat c6 ham
luong Cu: 59-74ppm, vuot tiéu chuan 1,2-1,5 lan; Pb: 98-439ppm, vuot tiéu chuan 1,4-6,3 lan; Zn: 254-
1.640ppm, vuot tiéu chuan 1,3-8,2 lan; Mn 3.860-18.384ppm, vuot tiéu chuan 1,3-6,1 lan; As: 12,5-
154,5ppm, vuot tiéu chuan 1,3-13 lan.

Céc co s& xa chat thai rin va nuoc thai gay 6 nhiém dat géom cac mo khai thac d4 voi lam vat liéu xay
dung tai len Tru Hai.

Tai thoi diém diéu tra d phat hién trén dia ban viing Quynh Luu con c6 cac dién tich d4t 6 nhiém phan
bé tai cac x& Quynh Thing, Quynh Xuén; pham vi 6 nhiém nho (duéi 50ha), muc do 6 nhidm khong
nghiém trong.

Dic diém 6 nhiém dét tai ving Quynh Luu duoc théng keé tai bang 2.

Bang 2. Thong ké dién tich 6 nhiém dat ving Quynk Luu

Vitrivasé | Dign ticho ) i Mie do
TT | hiéudién tich nhiém Thanh phan 6 nhiém A Lix Mé lién quan
o ik 2 0 nhiém
6 nhiem (km?)
Cuvuot 1,2-1,7 lan; Pb
Khu Quynh vuot 1,3-9 lan; Zn vuot | M6 DVXM Hoang Mai A cua Cong ty Xi
1 Loc - Quynh 4.7 1,8-13,3 I@n; Mn vuot O nhiém méang Nghi Son; mé DbXD Lén Di - Lén
Di (9D) 1,5-5,3 lan; As vuot Uc cua Céng ty Tién Thinh
1,4-19,3 lan
Khu Quynh . \ A ,
2 Thing 0,29 Cuvugt13-L4lin | Onhigm | VO, DXD Len Lam Nho cua DNTN
(10b) g
Cuvuot12-151am Pb | | \15 pXD Ien Tru Hai caa Cong ty CB
N vuot 1,4-6,3 1an; Zn bic biét N A \ N N
Khu Quynh A . Nong - Lam Quynh Vian, Cong ty CP
3 - 1,4 vuot 1,3- 8,2 lan; Mn nghiém A . I .
Vian (11D) £ Truong Thinh, Céng ty CP XD Van Son
vuot 1,3lan; As vuot trong N .
A va Cong ty CP XD Minh Phuong
1,3-3lan
Khu Quynh Vuco‘; ;‘II:IE 12'?336?2 s | .| MoDXD Lén Chia cia Cong ty TNHH
4 Xuén (12Db) 0,5 A ’ [ O nhiém | Xuén Hung, Cong ty TNHH Xuén Quynh
lan, Mn vuot 2,1 lan, As A R
A va Cong ty TNHH Thanh Xuén
vuot 1,3-1,9 lan

3. Pham vi anh hwéng va nguyén nhan gay 6 nhiém
3.1. Pham vi dnh hwong

Qué trinh khai thac khoang san tai khu vuc nghién ctru da gay anh huong nghiém trong dén moi truong
v6i dién tich bi anh huong 16n gdm cac khu Quynh Loc, Quynh Di, Quynh Van. Hau qua caa & nhim moi
truong da lam nudc mat bi 6 nhidm nang dan dén nudce tai ho Vuc Mau kém chét luong; do chét thai rén bi
rira troi va bdi lang 1ong hd 1am cho kha ning tich nudc caa hd Vuc Mau giam xudng, hon 900 ha dat ndng
nghiép tai cac thon bi anh huéng , ning suat cay trong thap, khoang 100ha gan cac khu mé c6 biéu hién
can hoa, bac mau hoic bi cac mo 1an chiém, Khoang 50ha ring thugc dién tich khai thac cat silic bi l4n
chiém, qué trinh khai théc va né min d lam cho rat nhiéu ho dan xung quanh khu vuc bi anh huéng niang
né bai kho bui va tiéng on, Khoang 150 ngdi nha ciia ho dan gan khu mo Hoang Mai ctia Cong ty Xi méing
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Nghi Son va Cong ty Xi midng Hoang Mai bi anh huong, do nd min nhiéu, gay dé chan dong I6n 1am cho
nha cwra va cac cong trinh xay dung nam trong pham vi 6 ban kinh khoang 3km bi niit tuong va lun mong.

Anh 1. Pdt néng nghiép tai thon Yén Léc ginmé  Anh 2. CAc rimg tram tgi céc swon doi thuge xa
cat silic Con Ran bj bac mau, can héa dan den Quynh Lgc by lan chiem do khai thac cat silic
bo hoang

Anh 3. Khoi bui khdng nhing gay dnh hueng Anh 4. Bui tir cc kKhu mé phdn tan ra méi triong,

sirc khoe ciia cong nhan ma con anh hwong rat  phai kin 1én tham thuc vat va nha cira gan khu mé
lon dén dan cu gan mo

Anh 5. Bat trong lGa by lan chién bdi chadt thdi rantai  Anh 6. Pat rieng gan khu v khai thac cia

M6 dd xdy dung ciia HTX TM Ché bién Nong - Lam Cong ty Cé phan Minh Phirong bi can hoa
3.2. Nhin dinh mét s6 nguyén nhin giy 6 nhiém méi truomg tai khu vire nghién ciu

Trén co s& tong hop tai liéu va kinh nghiém thuc té tai ving nghién ciu ciia nhém tac gia cho thay
nguyén nhan chinh gay ra hau qua 6 nhidm méi truong lién quan hoat dong khai thac khoang san gom 2
nhom nguyén nhan la nguyén nhan ty nhién va nguyén nhan nhan sinh.

Trong d6, C4c yéu t6 ty nhién dong vai tro 1a tién dé phét sinh 6 nhiém moi truong hodc thic day 6 nhiém
mdi truong gia tang va phat trién phuc tap gom cac yéu té vé dia hinh, mang ludi séng sudi va cac yéu td
kién tao, dia chat bén canh d6 cac yéu nhan sinh lai 1a yéu té tryc tiép, quan trong nhat gay 6 nhiém moi
truong tai cAc mo khai théc khoang san nhur Cong nghé khai thac, ché bién khoang san lac hau co nguy co
gay 6 nhi&m cao, cong tac bao vé méi truong khai thac, ché bién khoang san con chua thyc hién tét va cong
tac quan ly méi truong ciia co quan quan ly con nhiéu bat cap va chwa hop 1y.

4. Két luan
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1.Két qua nghién ciru cho thy nhiing tac dong rd nét nhat téi moi truong do hoat dong khai théc khoang
san ¢ viing Quynh Luu, Nghé An dé 1a 1am bién dang dia hinh va canh quan khu vyc; chiém dung nhiéu
dién tich trong trot va rimg dé mo khai truong, xay dung nha xudng va do thai dat da; gy 6 nhiém ngudn
nudéc, khong khi va dat quanh cac khu moé va ving phu cén; 1am thay d6i méi truong van héa, xa hoi ca tich
cuc 13n tiéu cyc. Sau qua trinh khai thac mo, thudng d¢ lai cac dang dia hinh c6 nguy co gay sat 1o cao, 1am
6 nhiém méi truong dic biét 1a moi truong nuéc.

2. Cac hoat dong khai thac ché bién khoang san ngoai loi ich vé mat kinh té thi hoat dong nay da va dang
gay ra nhiéu tac dong xau dén madi truong xung quanh va con ngudi. Mot sé nguyén nhan chinh gay ra van
dé 6 nhiém méi trudng do hoat dong khai thac khoang san gay la viéc sir dung chua thuc su ¢6 hiéu qua
cac ngudn khoang san ty nhién; Cong nghé khai thac, ché bién khoang san lac hau; chua thuc hién tét cong
tac bao vé mai truong trong khai thac va cong tac quan Iy con nhiéu bat cap.

3. Thyc tién phan tich tinh hinh & viing Quynh Luu cho thay, viéc danh gia hién trang méi truong va Xac
dinh céc van dé yéu té gay 6 nhidm méi truong lién quan hoat dong khai thac khoang san 1a van dé quan
trong can phai duoc quan tam chu trong dé phat trién kinh té- x4 hoi va médi truong mot cach bén viing va
hiéu qua.
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ABSTRACT
Current environmental status related to mining activities
in Quynh Luu - Nghe An region
!Nguyen Thi Hoa'>", Nguyen Quoc Phi?, 2Nguyen Phuong?, Trinh Thanh?,
Nguyen Phuong Pong?
School of Environmental Science and Technology, Hanoi University of Science and Technology
2Environmental Faculty, Hanoi University of Mining and Geology

Mining activities in Vietnam have already caused negative impacts on the environment and become
increasingly complex. The study conducted in the coastal area of Quynh Luu - nghe An province showed
that 06 mining sites are being exploited including 1 iron mine, 2 ilmenite mines , 2 quarry mine and 1 clay
mine. Based on field surveys that analyzed the samples and documents related to the study area, this paper
examines the current status and causes of environmental pollution. It can be seen that the environment in
the study area has signs of severe pollution, in particular: surface water sample analysis and measurement
showed: DO lower than the standard 2,31-0,7 times; COD higher than the standard 2,1-6 times; BODs
higher than the standard 2,0-10,8 times. Heavy metal content: As higher than the standard 5,8 times.
Groundwater in the wells of local people is seriously polluted. Water with milky-colour, COD higher than
the standard 2,7-11 times, and soil analysis results showed that: Cu from 59 to 74ppm exceeds the standard
1,2-1,7 times, Pb from 98 to 630ppm, exceeds the standard 1,3-9 times, Zn from 254 to 2.660ppm, exceeds
the standard 1,2-13,3 times, Mn from 3.860 to 15.900ppm, exceeds the standard 1,3-5,3 times, As from
12.5 to 131.6 ppm exceeds the standard 1,3-19,3 times . It is acknowledged that there are two main causes
of environmental pollution in the study area as identified by the authors including: natural cause and human
cause in which human factors are contributing directly to the environmental pollution at the mineral mining
sites.

Keyword: environmental pollution., Mining activities, Quynh Luu, Nghe An

142



ER SE/ HOI NGHI TOAN QUOC KHOA HOC TRAI DAT
EARTI SCIENCES A VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

M6 phong ngap lut khi xay ra su c6 v& dap Nha may
thay dién Long Tao trén song Nam Muc

Ngb Tra Mai'*, Nguyén Quéc Phi2

Wién Vat ly - Vién Han 1am Khoa hoc va Céng nghé Viét Nam
2Truong Pai hoc Mo - Dja chat

TOM TAT

Bai bao s dung m hinh Mike Flood dé danh gia kha nang ngép lut vung ha luu Nha may thuy dién Long
Tao (cong suat 44MW) trén sdng Nam Mc khi xay ra su ¢6 v& dap. Két qua chi ra rang muc do ngap lut
I6n nhat >12m c6 dién tich khoang 40ha va 90% dién tich nay thuoc ranh gisi cua Nha may. Khi chiéu sau
ngap tir 6-12m khoang 15 -16ha dat trong lua va cdy hang nam bi ngap. Pham vi ngap lut I6n nhat véi chiéu
su tir 1-6m khdng chi co dét trong ciy lau nam - hang ndm, ma con c6 dién tich dat rimg phong ho va gan
nhu toan bo dét & thuoc ban Tham M, xa PG Xi huyén Tuan Gido. Két qua nghién ctu 1a co s¢ dua ra cac
bién phap phong tranh nham giam thiéu tac hai dén vang ha luu cong trinh, ddng thoi ciing 14 cin ctr dé xéc
dinh trach nhiém ciia Nha may trong qua trinh boi thuong néu dé sy ¢ xay ra.

Tur khoa: thuy dién; rai ro; va dap; mé hinh; ngap lut

1. D3t van dé

Ciing nhu c4c cong trinh xay dung khéc, thuy dién ciing c6 nguy co xay ra nhitng su c6, tuy nhién & mic
d6 va tinh chit khac nhau. Trong do, v dap 13 hién tuong gay nhitng tén that I6n nhat vé nguai va caa, huy
hoai méi trudng. Hién nay, trén thé gisi va Viét Nam khi danh gia rai ro v& dap cac nha khoa hoc thudng
dung mé hinh toan hoc dé thiét 1ap ban d6 ngap lut nham dua ra cac bién phap giam thiéu thiét hai do v&
dap gay ra. Theo thong ké chua day da ¢ Viét Nam c6 trén 2000 ho chira thay dién, véi tong dung tich
khoang 25 ti m® (Chu Tién Dat, 2018; Pham Thi Huong Lan va nnk 2011). Su ¢b xay ra véi dap kha da
dang, thong thudng I 16n va nghiém trong va do nhiéu nguyén nhan. Cac su ¢é gan day (2010 - 2016) dugc
dua ra trong hinh 1.

m_ 14/6 .__<.> Lam Déng - Nha mdy thiy di¢n ©am Bol

V& duding 6ng ddn nudc tir ddp vé —“—‘ N Lo Cof
€LUEY - Thdng 3 @ Quang Nam - Thiy dién séng Tranh 2 —4—+—— HINY
Phdt hién nhiéu vét nan, rd ri nudc ;
& thén ddp chinh cda cong trinh

= 7/10 —(3) Qudng Tri - Thuy dién Bakréng 3 N
@ Vo ddp chdn, va 2 khoang tran ' =" ™ Hodng Sa

———

bén trén cia ddp chinh nha mdy %, Quing Nam

€GB} 11/5 (%) Lao Cai- Thiy dién Vinh Ha
V& dé bao ky thudt

—12/6 ——(5) GiaLai - Thiy dién la Krel 2 L : Lim Béng
Q Vo ddp dang 1 =p,

P — Gia Lai - Thiy dién la Krel 2 J

V& dé qual thuong luu Trutng Sa

—13/9 - @ Quang Nam - Thiy dién s6ng Bung 2
Buc ciravan s6 2, hém ddn dona
Hinh 1. Thong ké mét sé sur ¢é thuy dién giai doan 2011-2016
Dy an Thuy dién Long Tao (TD Long Tao) xay dung trén dong song Nam Mic, la bac thang trén cua
thuy dién Nam Muc.Theo Quy hoach phat trién Bién lyc Quéc gia giai doan 2011 - 2020 c6 xét dén nam
2030 (QD s6 1208/QD-TTg ngay 21/7/2011 cua Tha tusng Chinh phir), TD Long Tao c6 cong suit la

Gla Lal
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42MW sau d6 dugc diéu chinh theo quyét dinh sb 4919/QB-BCT cua Bo Cong thuong 1én 44MW. Dy kién
cudi nim 2018 Dy &n s& thi cong va dén nam 2022 sé& chinh thirc hoa ludi dién qudc gia.

Trong qua trinh thi cdng, van hanh 02 t6 may, v dap co thé xay ra khi 1ii tran dinh dap, sat mai dap, x0i
nén dap, thAm manh va sii nudc qua than dap hoic vai dap, nat ngang va nit doc dap, truot mai thuong va
ha Iuu dap (Pham Thi Huong Lan va nnk 2011). Bai b&o str dung mé hinh Mike Flood dé danh gia kha
nang ngap lut xay ra tai ving ha luu Nha may khi ¢ su ¢b v& dap. Két qua cua kich ban 1a co so dua ra cac
bién phap phong tranh ddi phd, giam thiéu tac hai, nhat 1a d&& ¢am bao an toan cho dan cu va ha ting ving
sau dap. Dong thoi day ciing 1a can cir dé xac dinh trach nhiém ciia TH Long Tao trong qué trinh bdi thuong
khi dé sy ¢6 xay ra (L& Nguyén Trung, 2016).

2. Céch tiép c4n va phwong phap nghién ciru
2.1. Cach tiép cdn

Moi sy vat, hién twong déu ¢6 méi lién hé bién chirng vai nhau, tao thanh mét thé hoan chinh dwoc goi
1a hé thdng. Tiép can hé thong dugc sir dung trong nghién ciru thé tong hop tw nhién bi pha v khi su ¢ v
dap lam thay d6i dong trao doi vat chat va ning luong. Bén canh do cach tiép can nay ciing cho phép phan
tich tac dong theo viing 1anh thé 1am co s& khoa hoc xay dung céc bién phap phong tranh.

Tiép can tdng hop 1a cach tiép can chii dao, xuyén sudt khi nghién ciru mot viing 1anh tho. O day cac yéu
t6 tu nhién va xa hoi déu dugc xem xét nhu: tai nguyén thién nhién, dia chét, dia hinh, dia mao; két ciu
dap, bién phap thi cong, quy trinh van hanh... Khi thiét ké mot Dy an thuy dién tat ca cac yéu té nay can
duoc phan tich trong mot thé thdng nhat. Nhu vay vai cach tiép can hé thng, tong hop su ¢b va dap tai TD
Long Tao s& dugc xem xét tir chi tiét dén tong thé.

2.2. Cac phwong phap nghién curu

Trong linh vuc tai bién thién nhién va méi truong thuong sir dung dong thoi cac phuong phap truyén
thong va hién dai nhu: thu thap, phan tich xu ly sé liéu; phan tich thong ké; diéu tra, khao sét thuc dia va
phuong phap moé hinh toan (cling 1a phuong phéap chu dao trong nghién cuu nay)

Lua chon mé hinh: sir dung cac md hinh toan hoc dé tinh toan rii ro v dap trén co s nghién ciu vé vét
v, qua nhirng thi nghiém trén mo hinh vat ly va nhitng sb liéu quan tric trong lich sir. Mo Pphong thuy luc
s6ng va qua trinh ngap lut da duoc cac nha khoa hoc dé cap tir 1au va xay dung thanh céc phan mém chuyén
dung nhu: Mike Flood (Pan Mach), Hec Ras (My), WENDY (Ha Lan); cac phan mém cua Viét Nam:
VRSAP caa Nguyén Nhu Khué, KOD - 01 caa Nguyén An Nién, FWQ86M cua Nguyén Tat Bac, HGKOD
ciia Nguyén Thé Hung, HYDROGIS cua Vién Khi tugng thity van... M3i mot mo hinh c6 wu diém va
nhuoc diém tuy nhién déu c6 muc dich chung la huéng téi mé phong gan dang mic do ngap lut khi xay ra
su ¢ v dap. Trong sé cac phan mém duoc sir dung, Tingsanchali nhan ra rang khi st dung Hec Ras hay
WENDY dé tinh toan luu lwong I6n nhit cho két qua cao hon khoang 2 1an so véi thuc té quan sat duoc,
mo hinh MIKE tinh toan cac luu lwong I6n nhat ~ 0,2 lan so vai gi tri thuc do (Tingsanchali, T., Khan M.
N, 1998). Bong thoi MIKE ciing cung cap cai nhin toan dién hon vé cac su kién v& dap, md phong lii lut,
két hop véi @6 hoa ban db ngap lut gidp hinh dung su lan truyén cua song 1 (Tingsanchali, T., Khan M. N,
1998).

Trong nghién ctru ndy tng dung Mike Flood dé md phong ngap lut. Uu diém ciia mé hinh nay la: linh
dong trong viéc tinh toan va thay doi kich ban, pham vi mé phong tuong ddi rong, it tén kém hon so voi
mo hinh vat 1y. Tuy nhién nhuoc diém Ién 1a phu thuc nhiéu vao sé liéu dau vao.

3. Két qua va thao luan

Khi xay ra v& dap, dong chay tran qua va chuyén dong vé ha luu. Trang théi dong chay khong 6 on dinh,
thay doi gap, hinh thanh séng lén va bién ddi lién tuc, tich tu nang luong va di chuyen nhanh nén sirc pha
hoai I6n. Dong thoi sy nguy hiém cua 1i do v& dap con 1a tinh bat ngd, toc do truyén nhanh, mat kiém soat
vi vay viéc xac dinh cac viing ngap 1i, xay dung ban db ngap lut dé phong chéng 1a can thiét

3.1. So' bg vé thiiy di¢gn Long Tao

- Vi tri dia Iy: TP Long Tao nam trén song Nam Mic, thudc dia phan xa Pu Xi, huyén Tuin Gi4o va xa
Hudi Mi, Na Sang, huyén Muong Cha, tinh Dién Bién. Cong suit lip may 44MW, dién luong trung binh
ndm khoang 156,3 triéu kWh; cd toa d6 dia ly (VNZOOO mui chiéu 3°, kinh d6 103°00”) nhu sau: Tuyén
dap (tai bo phai): X = 2401905, Y = 522008; Nha may (tuabin 1): X = 2401710, Y = 522280.

Nam Muc 1a mot nhanh cap | ciia séng Da, bat nguon tir ddy ndi Phialai thuoc tinh Phong Sa Li (L40).
Tir thuong ngudn, sdng chay theo huéng Bic Nam khoang 50km sau d6 ddi huong Tay Nam - Dong Bac
vé Viét Nam, dén cadu Nam Muc dong chuyén huéng Tay Pong va d6 vao Song Pa tai Hubi Muc. Tong
chiéu dai song 1a 165 km, dién tich lwu vuc 1a 2930 km2.
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- Piéu kién dia hinh, dia mgo: Khu vyc thudc hé thdng niii Pong Béc Dién Bién, co dién tich ring la
chi yéu, chi khoang 10% la dién tich d6i va dong bang. Dai nti theo phuong kéo dai Tay Bac - Dong Nam
v6i duong chia nude co do cao > 1000m. Ving long hd ¢d dang thung ling hep, bao boc xung quanh 1a cac
day ndi cao >500m, toan b viing 1ong hd ¢ tir 20 -30 khe tu thuy, dia hinh chia cat phuc tap. Khu vuc cum
cong trinh dau méi, tuyén ning lugng ¢6 dia hinh cha yéu 1a suon ni déc vao bao mon, bo trai tuyén dap co suon
déc vai goc dbe 30°+ 60°.

- Céc hogt dong dia chdt dong luc:

Hién tuong dong dat ty nhién, dong dat kich ung: Tuyén cong trinh cach thij tran Tuan Giao 30km c6
phong dong dat cap VII, cach thi xd Muong Lay 27km c6 phong dong dat cap VIII (theo TCVN 9386-
2012). Cong trinh TD Long Tao cach dirt giy Dién Bién - Lai Chau gan 10km phan viing dong dat xac dinh
dong dat cyc dai MCE tuong wng véi chu ky 1ap lai T= 10000 nam 1a 274.6cm/s? twong tng véi cuong do
dong dat cap I1X (MSK - 64).

Hién tugng sat lo: Ving ho chira do bé mat dia hinh khé dc 30-40°, nhiéu chd dbc dimg, vao mua mua
1 hién tugng sat 1o dat tang phu kha phat trién, khdi sat c6 quy mé nho vai chuc m? dén vai nghin m3. Ving
tuyén dap va tuyén ning luong bo trai, khdng cé cac khéi sat 16 quy mé I6n. Tai khu vuc Nha may, cac
khéi sat quan sat dugc ¢ phia ha luu, chu yéu phét trién trong 16p pha edQ, kich thuéc nho tir vai chuc mé,
chiéu sau sat 2-3m.

Hién tuong dé lan, da d6, da 167 Trén bé mat swon déc séng Nam Mic, hién tugng ranh - khe - muong
x06i kha phat trién do hoat dong xam thuc sau cua cac dong nudc mit, cac dong chay tam trong mua mua. Tai
khu vuc 10ng hd va ving tuyén dap phan bé dia hinh xam thuc boéc mon. Hién tugng dé lan, da do 1o da va
dang xay ra tir cac dai nui xudng séng Nam Mic, chi yéu vao muia mua 1t vi kich thudc tir vai chuc cm
dén mot vai mét.

Céc cong trinh thiy dién trén song Ngm Mizc: Theo quyét dinh s6 4919/QD-BCT ngay 19/12/2016 vé
phé duyét diéu chinh quy hoach thay dién nhé toan quéc, séng Nam Muc c6 5 bac thang thay dién. Trong
d6 trén cung la thuy dién Hudi Chan 1 va Hudi Vang (bac thang trén TD Long Tao) di dwoc cip chung
nhan dau tu nhung chua xay dung. Thay dién Nam Muc va Trung Thu la bac du6i TD Long Tao. Trong
d6 thuy dién Nam Mic c6 cong suat 4MW, MNDBT la 300m, MNC 298,5m dung tich toan bé cua ho
chira 29,53 triéu me, Iuu luong 16n nhit Qmax=105,00m%s, luu lwong dam bao Qdb=46,3m%/s da di vao
van hanh tir thang 6/2015. Thuy dién Trung Thu véi cong suat 30MW, MNDBT 240m di di vao hoat dong
tir thang 10/2016.

MNDBT 392.0

15MW

i1 MNHLmin 355.0

MNDBT 3450 p
e

TD Huéi Chan 1,4

Nim

12w/

F | MNHLmin 298.50

Nim

S0MW

@ MNHLmin 248 60

T Long Tgo

MNDBT 240.00
= 1

Nim

44MW

MNHLmin 209.77

TD Nom Mlc  phemme
Nim =

30MW
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Hinh 2. Théng sé chinh cia cac Nha may thiy dién trén song Ndm Muic

Thoéng so chinh cua Thiy dién Long Tao

STT Tham sb Ki higu Pon vi Gia tri
| Thay van
1 Cap cdng trinh Cap 1
2 Dién tich luu vuc Fiv km? 1877
3 Chiéu dai sdng chinh L km 125
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STT Tham sb Ki higu Pon vi Gia tri
Il | Hé chia
1 Muc nudc dang binh thuong MNDBT m 345
2 Muc nudc chét MNC m 3435
3 Muc nudc li kiém tra 0,2% MNKT m 345,06
4 | Dung tich ho chira (MNDBT) Vi 105m3 18,53
11l | DPgp dang (bé tdng treng luc)
1 Cao trinh dinh dap m 346,9
2 Chiéu dai dap theo dinh, ké ca tran L m 150,39
3 Chiéu cao dap 16n nhat m 53,4
IV | Ddp tran xa la (bé tbng treng luc)
1 S0 khoang tran X réng x cao 4x14x14
IX | Nha mdy thay dién va kénh xd
1 SO t6 may n 02
2 | bién lugng trung binh nam Eo 10%kWh 156,3

3.2. Co sé dir ligu ban dau

Mike Flood dugc nghién ciru xay dung tir cac mé hinh mua rio - dong chay, mé hinh thiy lec mot chiéu
(1D) va hai chiéu (2D), tich hop k§ thuat hé thong thong tin dia ly (Geographic Information System, GIS)
cua Vién nghién cau cac Hé théng Mbi truong My (Environmental Systems Research Institute, ESRI).
Mike Flood gdm Mike 11 va Mike 21 sir dung dé danh gia ngap lut xay ra trén séng Nam Mtc trong truong
hop v& toan bo dap - li kiém tra dén hd Long Tao

Dz liéu sir dung cho md hinh

- Ban d6 dia hinh khu vuc Dy &n ty 1¢ 1/2000 thé hién cac 16p thong tin: dia hinh, ranh gigi hanh chinh,
giao thdng, 16p phu thyc vat, hé théng sdng sudi, dan cu. Py ciing 1a ban d6 nén dé thé hién két qua khoanh
vung ngap lut khi c6 v& dap.

- Mat cit dia chat sdng Nam Muc: toan bo mat cit 1ong séng tai khu vuc xay dung Nha may, tuyén dap,
long hd, kénh dan duogc thu thap va xay dyng (mit cit dién hinh duoc thé hién tai hinh 2).

- S6 lidu V& luu lwong mua ngdy, thang, mua ndm tai khu vuc tuyén dap: ngoai chudi sb liéu théng ké
vé lugng mua, s liéu trich 1i va quan hé H ~ Q cua tram thiy vin Nam Miec, da thu thap sb liéu mua gio
I6n nhét tai huyén Tuan Gido va huyén Mudng Cha cac nam 2015-2017;

- S6 lidu vé duong tan suat dong chay nam, dudng qué trinh 1 thiét ké va 1 kiém tra tai tuyén dap Long
Tao

- C4c thdng s6 hd chira nhu myc nudc dang binh thuong, 1 thiét ké, 1i kiém tra, chiéu cao dap dang,...
ldy theo cac thdng sb thiét ké ky thuat TD Long Tao

- Tai liéu thuy van thuc do tai cac tram khi twong Lai Chau, tram thily vin Nam Muc theo chudi thoi
gian tir nam 1957 dén nay bao gom:

+ Luu lwgng nudc trung binh ngay séng Nam Muc

+ Luu lugng va qua trinh i trung binh ngay 1% trén song Nam Muc.
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Hinh 3. Mt car dia chat cong trinh dién hinh (khu viec Nha may)

3.3. Két qua tinh toan

Trueong hop tinh todn: Trén co s& md hinh Mike Flood, mé phong su ¢6 tai TP Long Tao dwoc xay dung
v6i gia thiét v& dap khi nuéc tran qua dinh dap. Pay 1a truong hop dé xay ra nhét khi c6 cac bién dong lon
vé thoi tiét: mua 16n trén dién rong, anh huong ap thip nhiét doi, béo, i tir thwong ngudn db vé ... Tur
nhiing gidi han dé, dbi véi hd chira x4c dinh truedng hop bat loi nhat 1a khi hd chira d tich ddy ( Z = 59,8m)
tc kha ning chira 1i ciia hd khdng con. Viéc thoat 1ii nhdm dam bao an toan cho dap duoc thuc hién thong
qua tran xa 1ii va qua cbng liy nudc caa hd, con tran su ¢b khéng hoat dong duoc.

Két qud theo Mike Flood: chi tiét thé hién tai hinh 4 cho thiy: Trong truong hop xay ra v dap ving anh
huong la cac x&: Hudi Mi, Pa Ham huyén Muong Cha; Pa Xi, Muong Mun huyén Tuan Gido, tinh Dién
Bién

- Chiéu sau ngap lon nhat >12m s& anh huong téi khu vyc ha luu tuyén dap Nha may va mét phan phia ha
Iwu ngay sau dap thugc cac x& Hudi Mi - huyén Mudng Cha va xa Pa Xi - huyén Tuan Gido. Tong dién tich ngap
lut khoang 35- 40ha, trong d6 khoang 27-31 ha dién tich dét thuoc TP Long Tao va khoang 8 - 9ha dt trdng cay
hang nam.

- Chiéu sau ngap tir 6 -12m s& anh huong téi cac xa: Hubi Mi, Pa Ham huyén Muong Cha; xa Pa Xi,
Muong Mun - huyén Tuan Gi4o. Téng dién tich ngap lut khoang 80 -90ha trong d6 phan dién tich dét thugc
TP Long Tao khoang 67 -74 ha, va 3 -5 ha dat lta nudc va 10 - 11 ha dit trong cdy hang nim ciia nguoi dan
dia phuong.

- Vi chiéu sau ngap tir 1 - 6m dién tich ngap 1on khoang 150-160 ha dat cua cac xa: Hudi Mi, Pa Ham,
huyén Mudng Cha; P4 Xi, Muong Mun, huyén Tuan Gido trong d6 bao gdm 3 -5ha dat rimg phong hé (ban
Tham Téng, Hudi it, Long Tao, Tham Md, Hudi Long) va khoang 50 -55 ha dét trong cay lau nam, 60-65ha
dat trong cdy hang nam, 37-45ha dét la nudc va khoang 10 - 15 ngdi nha ciia cac ho dan thuoc ban Tham
MU bi ngap.

- Trong 03 mutc d¢ ngap lut voi cao d ngap >6m s& khong co cac ho dan cu bi ngap, & chiéu sau 1-6m du
kha nang ngp toan bo cac ngdi nha thudc ban Thim Ma, cha yéu Ia nha 1 tang.

Tuy nhién mirc d6 ngap lut con phu thudc vao hai bac thang phia trén (Huéi Chan 1 va Hubi Vang) va
hai bac thang phia duéi (Nam Muc va Trung Thu). Do chua c6 diy du dit liéu dau vao nén qué trinh du
bao sur cb v dap mai chi dugc thuc hién tai TP Long Tao, chua tinh dén sy c6 v dap lién hoan trén dong
chinh séng Nam Muc. Tinh toén thiét hai do su ¢6 v& dap lién hoan 1a mot chuyén dé 16n can cé cac to
chire chuyén nganh dung ra thyc hién va kém theo 13 mot khoan kinh phi 16n. Béi véi noi dung bai bao méi
chi dirng lai & mirc d6 xem xét mirc @ va pham vi ngap lut c6 nguyén nhan tir TP Long Tao dé xac dinh
ving va dbi tugng chiu anh huong.

4. Két luan
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Bai bao da 4p dung md hinh Mike Flood d& md phong ngap lut trong truong hop v toan bo dap cua TD
Long Tao. Két qua cho thay: Muc do ngap lut 16n nhat >12m ¢ dién tich nho khoang 40ha va 90% dién tich
nay thudc quyeén st dung ctia TP Long Tao. Khi chiéu sau ngap tir 6-12m khoang 15 -16ha dét trong lda va
cay hang nam bi ngap. Pham vi ngap lut I6n nhat véi chiéu sau tir 1-6m bén canh dién tich dat tréng cay lau
nam, hang nim c6 ca phan dién tich dat rimg phong ho va gan nhu toan by ban Thim Ma xa Pa Xi huyén
Tuan Giéo.

Bén canh viéc sai s6 do s6 lidu dau vao, bai bao c6 02 han ché 1a chwa md phong dugc su ¢ v& dap lién
hoan do céc thuy dién trén dong séng Nam Murc va chua xac dinh dugc thoi gian ngap lut (do thoi gian ngap
lut phu thudc chu yéu vao phuong an phong ngira (g pho ciia Nha may)

Mic du ¢6 nhitng han ché nhat dinh, tuy nhién tir két qua tinh todn cho viing nghién ctru, x4c dinh dugc
céc khu vyuc anh huong khi xay ra sy ¢6. Ty vao mirc d¢ bi anh huong ma ta ¢ nhitng bién phap can thiép
khéc nhau dé giam thiéu thiét hai cho ngudi dan nhu: 14p ké hoach di doi ngudi dan, tan thu hoa mau, di
chuyén gia suc - gia cam. Pong thoi day ciing 1a co s& dé cac co quan quan ly tinh toan, xac dinh dbi tugng
va mirc dén bu thiét hai khi cd su ¢ xay ra.
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ABSTRACT

Induced flooding in the case of dam breakdown of the Long Tao
hydropower plant on the Nam Muc river

Ngb Tra Mai'”*, Nguyén Quéc Phi2

nstitute of Physics- Vietnamese Academy of Science and Technology
2The Hanoi University of Mining and Geology (HUMG)

This article uses the Mike Flood model to assess the inundation potential of downstream sections of the
Nam Muc river during a dam break in Long Tao Hydropower (44 MW capacity). The results show that the
highest level of flooding is over 12m with an area of 40ha and 90% of this area is within the boundary of
the plant. When the flood depth is from 6 and 12 meters, about 15 to 16 hectares of paddy land and annual
trees are inundated. The widest range of inundation with a depth of 1 to 6 meters is not only perennial land
and annual crops, but also the area of protective forest land and almost all residential land in Tham Mu
village, Pu Xi commune, Tuan Giao district. The results of the study are the basis for introducing preventive
measures to minimize the damage to the downstream area, as well as to determine the responsibility of the
plant in the compensation process if the accident occurs.

Keywords: hydropower; risk; dam break; model; inundation
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E RS&' HOI NGHI TOAN QUOC KHOA HOC TRAI AT
SARTM SORNCES A0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Nghién ciru dic diém thanh phan do hat va thanh phan
khoang vat trong dat khu vuc ta ngan song Hong, Ha Noi

Tran Thi Hong Minh'*, Nguyén Thi Thuc Anh®, D6 Manh Tuan?

Truong Pai hoc Tai nguyén va Méi truong Ha Noi

TOM TAT

Thanh phan d6 hat 12 yéu té quan trong anh huéng téi su tich liy kim loai nang. Khi c6 do hat cang min thi kha nang
hip phu kim loai cang cao. B¢ hat trong dat tai khu vuc nghién ctru twong dbi min, ham lwrgng nhém hat sét trung binh
dat 25.47% Vi vay kha ning hap phy kim loai nang ¢ ngudng trung binh. Nghién ctu vé thanh phan khoéng vat cia dat
¢6 anh huong rat nhiu dén céc tinh chét co Iy cua dét ciing nhu cac dic tinh méi truong cua dét.

Tir khéa: dat; do hat; khoang vat; kim loai nang; 6 nhidm.

1. D3t van dé

Nghién cizu thanh phdn @é hat

Tap thé nhém nghién ctu da tdng hop va phan tich mau cac mau vé thanh phan do hat tai cac phong
thi nghiém khac nhau nhu phong Thi nghiém hoc Vién Thuy loi; Phong Thi nghiém Dia chét, Khoa Pia
chat, Truong Dai hoc Tai nguyén va méi trudng Ha Noi, phong Thi nghiém tai Trung tam Phan tich Thi
nghiém Dia chat- Bo Tai nguyén va moi truong.

Thanh phan d6 hat cac mau dat | céc hat bui va sét, sau d6 1a cat hat trung dén hat min. Ngoai ra, co
mot s& mau phan tich ¢d thanh phan 1a cat hat thd chiém mot lugng dang ké trong mau trong mau. Hau nhu
khong c6 mau vai cac td phan hat cap san, séi. Nhin chung cac mau dét cua hé ting Vinh Phuc c6 xu hudng
hat min hon so v&i cac mau dit tai hé ting Thai Binh. V&i thanh phan d6 hat nhu vay nhin chung kha ning
hat nuée kém va gitr nuée cua dat trong doi tot.

2. Co 6 ly thuyét va phuwong phap nghién ciru )
2.1. Ngi dung 1: Nghién cizu thanh phéan dé hat trong dat

Phan tich thanh phan do hat 1a mot thdng sb cuc ky quan trong trong nhiéu linh vuc danh gia chét luong
va dinh huéng sir dung sét. Tinh 6n dinh, phan &ng héa hoc kha ning trao ddi ion va hap thu cac chat, do
duc, tinh chay va cuong do cua rat nhiéu vat liéu bi anh huong boi kich thudc va dic diém cua cac hat.
Ngoai ra day ciing 1a mot trong nhiing chi tiéu quan trong dé danh gia do phi caa dat. Thanh phan do hat
cuia dét cling gian tiép anh hudng dén hoat dong séng cuia cac dong thuc vat va vi sinh vat, tie dic tinh sinh
hoc cua dat

2.2. Ngi dung 2: Nghién cizu thanh phan khoang vt

- Nghién ctu khoang vat nhim xac dinh thanh phan khoang vat chinh cua nguyén liéu khoang va xéac
dinh dwoc tap hop cac té phan c6 ich va c6 hai trong nguyén liéu khoang. Nghién ctu ciu tric cua khoang
Vat sét dong vai trd cuc Ky quan trong trong viéc nhan biét cac khoang vat sét ciing danh gia kha ning st
dung cua ching. CAu trlc cua sét anh hudng dén cac tinh chat co 1y, cac kha nang hdp phu va trao ddi ion,
kha ning gia cong ché bién va st dung sét....

Nghién ciru vé thanh phan khoang vat c6 ¥ nghia rat quan trong trong viéc hinh thanh cac loai vé phong
hda, t6 hop cong sinh khoang vat khac nhau s& cho ra céc loai vo phong hda khac nhau.

Pé xac dinh thanh p’he“m khoang vat, Tap thé nhém nghién ctru di str dung phuong phap phan tich nhié’u
xa Ronghen ciia mot s6 mau ngoai thuc dia, tai phong phan tich Trung tam Phan tich Thi nghiém Dia chat
— B Tai nguyén va moi truong; Phong Thi nghiém tai Vién Dia chat, Vién Han Lam Khoa hoc va Cong

*Tac gia lién h¢
Email: tthminh@hunre.edu.vn
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nghé Viét Nam. Két qua phan tich thanh phan khoang vat

Thanh phan d§ hat va thanh phan khoang vat 1a nhiing thanh té phan &nh chét luong dét va ciing 14 co
s dé phan céc loai dat khac nhau. N6i cach khac, mdi loai dat s& cd thanh phan vat chat dat khac nhau.
Nghién ctru thanh phan do hat, thanh phan khoang vat con c6 y nghia trong viéc xac dinh kha nang hap phu
cac kim loai ndng trong dét nhu As, Cd, Pb, Cr, Zn, Se, Mn, Cd... Tir d6 d& xuit cac giai phap phuc hoi,
céi tao, bao vé dat dam bao st dung dat canh tac hiéu qua va phét trién bén viing.

Cong tac nghién ciru, khao sat dia chat cia nhém nghién ciru da dugc tién hanh lién tuc subt bon nim
qua tr 2015 dén nam 2018, trong pham vi di¢n tich 602.000 m? vai 28 tuyén ldy mau, tong s 318 phau
dién, lay dwoc 788 mau dat. Cac mau di 1dy déu duoc phan tich bang cac phuong phap phan tich ICP (ICP-
AES, ICP-MS), Phwong phap nhiéu xa Ronghen, Phuwong phap hién vi dién tir quét, phuong phap nhiét vi
sai... phén tich tai Vién Dia chét, Vién Han Lam Khoa hoc va Coéng nghé Viét Nam; Vién Héa hoc, Vién
Han Lam Khoa hoc va Céng nghé Viét Nam; Trung tdm phan tich Thi nghiém Dia chét, B Tai nguyén va
mdi trudng; Phong Phan tich trong diém - Truong Pai hoc M6 - Dia chét; Pai hoc Vit Han, Trung Quéc;
Trung tdm Phan tich Thi nghiém Dia chét, Pai hoc Thuy Loi; Phong Thi nghiém Dia chat, Khoa Dia chat,
Truong Pai hoc Tai nguyén va méi truong Ha Noi. ..

2.3. Phwong phdp phin tich dp hat va phwong phdp xir 1y sé liéu

Phan tich thanh phan d6 hat ngudi ta dya vao ham luong phan tram tich lity (Percent finer) (P.)

Ham luong phan tram tich lity tai mot duong kinh 1a tong ham lwong phan tram (%) theo khdi lwong cua
cac hat c6 duong kinh nho hon duong kinh do.

Tuy thude vao cic nhom ¢ hat cua dét dé lya chon va ap dung cac phuong phap phan tich cho phu hop;
cac phuong phéap phan tich thanh phan hat cuia dat trong phong thi nghiém dugc ap dung gom:

2.3.1.Phwong phdp phan tich bang sang véi 2 phwong thirc:

+ Phuong thirc sang kho: quy dinh cach phan chia va xac dinh ham lugng ctia cdc nhom c¢d hat c6 kich
thudc 16n hon 0,5 mm. Ap dung cho dit khong c6 tinh dinh (dat khéng chira hodc ¢6 chira khong déng ké
cac hat bui va sét).

+ Phuong thiric sang udt: quy dinh cach phan chia va xac dinh ham lugng ctia cdc nhom c& hat 16n hon
0,1 mm. Ap dung cho dat c6 tinh dinh (dat ¢ chira dang ké céc hat bui va sét).

2.3.2. Phirong phdp 1y trong ké:

Phuong phép nay quy dinh cach phan chia va xac dinh ham luong cia cac ¢& hat nhé hon 0,1mm (dat
hat min).,

2.3.3. Déi véi ddt hat thé lan hat min hodc nguoc lai:

Phuong phap nay thi phdi hgp cac phuong phap phén tich bang sang va phuong phép ti trong ké dé xac
dinh ham lwong ciia moi ¢& hat cta dat, rdi biéu thi sy phan bé lién tuc cia cac cac ¢& hat trén dudng cong
6 toa do ban logarit.

2.3.4. Khi xdc dinh thanh phan hat cia dat bang phiong phdp sdng wot:

Phuong phap nay phai dung nudc may, nude mua hodc nude song da duge loc sach con khi xac dinh
thanh phan hat cia dat loai sét bang phuong phap ty trong ké, phai ding nudc cat.

2.3.5. Khi xdc dinh thanh phan hat cia dat bangphung phép 1y trong ké

Phuong phép nay phai giir cho binh dung huyén pht khong bi rung, khéng chiu nhiing tac dong khac,
khong bi anh hudng ctia nang va nhiét do cao.

M&i mau dat dé xac dinh thanh phan hat chi cho phép tién hanh thi nghiém mét lan. Déi v6i nhing cong
trinh quan trong, khi chon cép phdi, chon dat 1am vét liéu dép, vv...thi can phai tién hanh thi nghiém song
song dé xéc dinh thanh phﬁn hat. V&i ham lugng ctia nhém hat it hon 10 %, sai $6 duoc phép gitra hai lan
141 %. Véiham lwong ciia nhom hat trén 10 %, sai sé dugc phép giira hai 1an dugc phép dudi 3 %.

2. 3.6. Phdn tich xdc dinh cdc tinh chat co Iy khdc:

Dé x4c dinh céc tinh chat co 1 co ban cia cac mau dat khu vuc nghién ciru, NCS da giri mau dén phong
phan tich cua Vién bia chét - Vién Han Lam Khoa hoc va Cong nghé Viét Nam; Trung Tam Phan tich Thi
nghiém Dia chat, B6 Tai nguyén va méi truong; Phong Thi nghiém Dia chit, Khoa Dia chit, Truong Dai
hoc Tai nguyén va méi trudng Ha Noi. Két qua da xac dinh dugc céc thong sé co ban nhu: ¢ am, giéi han
chay, do 16 rong, do khang cit.... Két qua s& dugc trinh bay chi tiét ¢ bang 1.

150



Bdng 1. Két qud phan tich thanh phan d¢ hat cdc mau ddt ciia hé tang Thai Binh va
Vinh Phuc tai huyén Pong Anh va Gia Ldm thugc khu viec nghién ciru

Hé ting Thai Binh va hé ting Vinh Phiic

Thanh phan hat %

TT Ky l;leu Duong kinh hat mm
mau 005— | 0,01—
>1 | 1-05 | 05-0.25|025-01| 01-005 | po o005 | <0.005
1 | GLO8/M | 346 | 21 365 6.6 1 03 0 0
GLO82 | 42,1 | 204 19,7 116 33 2.9 0 0
2 | GL30/2 | 253 | 256 368 77 2.7 1,7 0.1 0.1
3 | GLO08M3 | 21,9 | 219 493 59 07 03 0 0
4 | GL15/L | 1.9 | 49 9.1 6,6 60,8 0.1 0.1 16,5
5 | GL24/1 | 378 | 10,6 32,0 9,6 71 27 0.1 0.1
6 | GL26/1 | 327 | 182 422 07 0 0 0 6.2
7 | GL30/L| 45 | 56 437 29.1 135 34 0.1 0.1
8 | GL34/1| 365 | 18,7 335 58 4.0 13 0.1 0.1
9 | GL42/1| 159 | 186 443 8.2 8.4 44 0.1 0.1
10 | GL53/1 | 25,7 | 13,6 428 113 44 2.0 0.1 0.1
11 |GL532 | 316 | 186 39,9 8.2 1,0 07 0 0
12 | VN38/1 | 51 | 16,0 48,6 16,0 10,1 40 0.1 0.1
13 | VN382 | 242 | 141 47,0 9,0 4.0 1,7 0 0
14 | VN4O/L | 20,8 | 16,0 342 113 14,8 27 0.1 0.1
15 | VN40/2 | 21,8 | 16,3 365 11,7 10,8 27 0.1 0.1
16 | MLO9/1 | 29 | 58 61,5 12,2 13,3 33 07 03
17 | ML32/1 | 349 | 215 27,9 44 6,7 33 1 03
18 | ML30/2 | 333 | 21,2 316 8.8 34 1,7 0 0
19 | ML35/1 | 439 | 234 20,7 6,9 34 1,7 0 0
20 | DAOT/L | 48 | 83 58,6 123 10,0 5,0 1 0
21 | DA06/2 | 208 | 156 412 16,4 33 1,7 07 03
22 | DA03/2 | 289 | 18,7 39.1 8.6 34 1,0 03 0
23 | DA56/3 | 20,7 | 10,7 41,0 18,5 6,7 24 0 0
24 | DA56/2 | 106 | 18,7 514 47 10,0 33 11 0.2
25 | DAO3/L | 283 | 13,6 412 6.4 49 33 13 1
26 | ML47/1 | 411 | 11,3 25,8 33 13,2 33 1 1
27 | ML49/1 | 70 | 83 381 18,2 19,8 6.6 1 1
28 | ML12/1 | 310 | 218 377 2.9 33 13 1 1
29 | DAOG/L | 107 | 6,0 58,6 12,8 6,6 33 1 1
30 | DA03/3 | 31,0 | 188 414 5.5 1,0 03 1 1
31 | DA0T2 | 74 | 83 46,0 237 10 33 1 03
32 | ML49/2 | 205 | 14,0 46,9 8.0 6.0 33 1 03
33 | ML18/1 | 14,1 | 10,0 443 14,8 7.9 3.2 33 24
34 | ML20/1 | 182 | 16,4 47,0 10,6 7.8 0 0 0
35 | GLO1/2 | 200 | 21,2 18,9 234 10,9 56 0 0
36 | GL02/2 | 357 | 18,6 19,5 12,9 8.9 32 12 0
37 | GL03/2 | 262 | 324 17,6 19,8 4.0 0 0 0
38 | GLO4/2 | 335 | 22,1 21,7 15,9 45 23 0 0
39 | GLO5/2 | 384 | 20,1 19,9 16,3 36 17 0 0
40 | GLO6/2 | 21,3 | 354 20,3 13,9 75 1,6 0 0
41 | GL14/2 | 273 | 254 22,6 13,4 7.7 36 0 0
42 | GL15/2 | 402 | 20,1 24,5 8.2 7.0 0 0 0
43 | GL16/2 | 334 | 354 20,4 6,7 2.1 2.0 0 0
44 | DAT92 | 382 | 20,3 19,7 16,5 35 1,8 0 0
45 | DABO2 | 21,5 | 352 20,5 13,7 73 1,7 0.1 0
46 | GL82/2 | 380 | 305 20,1 77 2.3 14 0 0
47 | DAB42 | 185 | 235 316 19,6 45 2.0 03 0
48 | DAB6I2 | 330 | 239 23,1 13,3 6.1 0.6 0 0
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Hé tang Thai Binh va hé tang Vinh Phic
Ky hiéu Thanh phan hat %
TT x Duong kinh hat mm
mau 0,05 — 0,01-
>1 1-05 | 05-0,25|0,25-0,1 | 0,1-0,05 0,01 0,005 <0,005
49 | DA83/1 | 10,1 | 50,1 24,2 11,6 3,3 0,7 0 0
50 | GL19/2 | 36,6 | 245 20,1 14,9 3,9 0 0 0

Két qua phan tich cho thay thanh phan d6 hat cac mau dat l1a cac hat bui va sét, sau do la cét hat trung
dén hat min. Ngoai ra, c6 mot s6 mau phan tich c6 thanh phan 1a céat hat thd chiém mot lugng dang ké trong
mau trong mau. Hau nhu khong c6 mau véi cac té phan hat cap san, séi. Nhin chung cac mau dat cua hé
tang Vinh Phiic c6 xu huéng hat min hon so véi cac mau dét tai hé tang Thai Binh. Véi thanh phan do hat
nhu vay nhin chung kha ning hat nuéc kém va gitr nude cia dat tuong doi tot.

Dic diém vé thanh phan khoang vat c6 ¥ nghia rat quan trong trong viéc hinh thanh cac loai vo
phong héa, t6 hop cong sinh khoang vat khac nhau s& cho ra cac loai vé phong hoa khac nhau.

Dé xac dinh thanh phan khoang vat, nhém tac gia da sir dung phuong phap phan tich nhidu xa
Ronghen ctia mot sé mau thu thap duoc ngoai thyuc dia.

2.4. Phwong phdp phin tich thanh phan khoang vt
2.4.1. Phirong phdp phan tich thanh phan khodng vdt duwéi kinh hién vi dién tir quét

Nguyén ly co ban ctia phuong phap nay la tao anh cia mau vat duoc thuc hién thong qua viéc ghi nhan
va phan tich c4c burc xa phat ra tir twong tac ciia chum dién tir véi bé mat mau vat.

Huynh quang catdt (Cathodoluminesence): La cac 4nh sang phét ra do tuong tac cta chum dién tir v6i
bé mat mau. Phép phén tich nay rat phd bién va rat hiru ich cho viéc phan tich cac tinh chat quang, dién cta
vat liéu.

Mot s6 kinh hién vi dién tir quét hoat dong & chan khong siéu cao ¢ thé phan tich phd dién tir Auger,
rat hitu ich cho céc phén tich tinh té bé mat.

Phuong phap nghién ciru SEM rat hitu ich trong viéc xac dinh két cau va hinh dang cua tap hop cac hat
khoang vat. Kinh hién vi dién tir quét duoc ding dé xac dinh dic diém céac két ciu cua cac khoang vat sét
trong cac d4 tram tich, trong vo phong hoa va trong d6i thd nhudng, trong nghién ciru ki thuat méi truong,
ddc biét qué trinh luu thong chét Iong va hap thu cac chat ban trong sét. Vi du trong mot vai truong hop,
cac khoang tréng trong 15 rong da bi lap day boi cac hat sét; ching khong chiém nhiéu khoang tréng nhung
lai ngén can su di chuyén cua céc phan tir nude (mao dan trong dat) hoic cua céc phan tir hydrocarbon (dau
nhiém ban), hoic cac dung méi hitu co khac.

St dung kinh hién vi dién tir c6 kha nang xac dinh hinh dang va kich thuéc cac hat khoang vat nho téi
1nm (10%m).

2.4.2. Phirong phdp nhiéu xa Ronghen

Mot trong nhitng phuong phép thuong dugc st dung clng veéi phuong phap nhiét vi sai la phuong phéap
Ronghen dé tang d6 chinh xac trong viée xac dinh khoang vat c6 kich thudc nhé va cac khoang vat tro vé nhiét
ma phuong phap nhiét chua khac phuc dugc.

Nguyén 1y co ban cia phuong phap nhidu xa Ronghen 1a tia Ronghen (tia X) c6 budc song ngin khi téi
cac hé mat mang (do ion, nguyén tir xép thanh) trong ciu tric tinh thé cu tirng khoang vat thi phan tré lai
V6i gbe dung bang goc téi.

Phuong phap phan tich nhiéu xa Ronghen c6 kha ning phat hién khoang vat véi ham lugng trong mau
> 3%, Khoi lugng miu ding cho phén tich nhidu xa Ronghen vao khoang 3-5gram.

Thuc chat biéu d6 nhidu xa Ronghen ctuia mot khoang vat hay mot vat két tinh néi chung 1a nhiing két
qua chira nhiéu an sé ma phai théng qua tinh todn mai giai doan dugc. Tuy nhién, hién nay di cé nhing
phan mém chuyén dung chay trén cac may PC dugc ban kém theo cac san pham ciia cac hdng san xuat may
phén tich Ronghen; sau khi xir Iy qua cac phan mém chuyén dung nay, chiing ta s& nhan duoc day du cac
thong tin nhu khoang cach giita cac mat mang, cau trdc mang tinh thé, thanh phan hoa hoc - khoang vat...

Do diéu kién han hep nén ching t6i chi cé thé giri 8 mau phan tich ronghen, két qua dugc trinh bay chi
tiét & chuong sau.

2.4.3. Phuong phdp phdn tich nhiét vi sai

Phuong phéap nhiét vi sai ding dé xac dinh thanh phan khoéng vat cé kich thuéc nho nhu khoang vat
sét

Nguyén Iy cua phuong phép la dya vao hiéu nhiét luong (AQ) gitra nhit luong cua mau phén tich (Q2)
va nhiét luong ciia mau chuan (Q1) cd bién ddi theo thoi gian. Lo Q1 ¢6 chira chat dwoc chon lam chét
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chuén (thuong ding 12 bot Al203) ¢6 dic diém la khong bi bién doi khi ¢6 tac dung cua nhigt. Trong 10 Q.
chua chat can phan tich c6 khoi lugng bang chat chuan. (font chit chua ding chuan)

Tap thé tic gia di phan tich 100 mau dit vé thanh phan do hat v6i cac phuong phap khac nhau, ngoai
ra da gui di phan tich ¢ b mon Dia chét Cong trinh, Khoa Khoa hoc va K¥ thuat Dia chat, Trudng Pai hoc
Mo Bia chat; Phong Thi nghiém Dia chit, Khoa Dia chét, Truong Pai hoc Tai nguyén va mdi truong Ha
No6i; Vién Thuy loi,...

3. Két qua va thao luan

Két qua khao sat thuc dia cho thy, doc chiéu sau cua phau dién mau dét co thé thiy c6 su khong dong
nhat vé mau sac, do hat, cu thé:

Lép dat tréng giau vat chat hiru co ¢6 mau xam den, xam nau; bé day thay déi tir 10 dénVSOcm, thanh
phan d¢ hat bicn doi tly tirng vi tri nhung trong da so truong hop 1a be hat tho (cat hat trung dén thd) chiem
mot ty trong dang ke.

Lép dat 16t phia dwéi mau xam tréng, xam nau, xam vang loang 16. Thanh phan chu yéu la sét - bot va
cat hat min. Mau sac cua lop thay d6i tuy thudc vao thanh phan sét (kaolinit hay ilit) va ham lwong oxit -
hydroxit sat trong do.

Két qua phan tich cho thy thanh phan do hat cac mau dat Ia céc hat bui va sét, sau do 1a cat hat trung
dén hat min. Ngoai ra, c6 mot s6 mau pﬂhén‘tich cd thanh phan la cét hat thd chiém mot lugng dang ké trong
mau. Hau nhu khong ¢ mau véi cc to phan hat cap san, soi.

Két qua phan tich thanh phan khoang vat trong dat bang phuwong phap nhidm xa ronghen va nhiét vi sai
cho thdy thanh phan khoang vat chu yéu ciia bé hat min trong dat trong rau, dét trong mau nhu sau: Thach
anh dao dong tir 35% dén 95%; Ilit dao dong tir 4% dén 25%; kaolinit dao dong tir 2% dén 19%; monorilonit
dao dong tir 1% dén 9%, Felspat dao dong tir 2 dén 10%, ngoai ra con ¢ mat gotit, chlorit, bomit, lepidocronit,
gibsit, vermiculit, hematit, magnetit, anatas, rutil, augit, diaspor, dolomit, fresnoit, sét hon hop ... su co
mit phé bién cua thach anh trong dét s& 1am giam kha nang luu gitr cac chét dinh dudng trong dat nhung
ddng thoi ciing 1am giam nguy co gdy 6 nhiém dét do cac khoang vat sét hip phu cac chat doc hai gay ra
(hinh 1, hinh 2, hinh 3a,b).

By

s VapssEmT

Xy - j : 2 =B e
Hinh 1. Phdu dién dao 80cm x 80cm hé tang Thai ~ Hinh2. Phag dién dat thugc hé tang anh Phiic tai
Binh, huyén Gia Lam, Ha Ngi khu virc trong hoa, mau thén Noi Pong, xa Pai
Thinh, huyén Mé Linh

4 -
L2

Hinh 3a. So dé vi tri ldy mdu khu

TR = ‘ %)
w E,' 0 = e m Jf’ J
Vi td ngan song Hinh 3b. Két qua phan tich thanh phdn dé hat tai khu viec
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Héng, Ha Ngi nghién cizu, Phong Thi nghiém Bia chdt, Trirong Pai hoc Tai
nguyén va moi truong Ha Ngi

Hinh 3c. Gidn do r]hiéu Xa Ronghen mau dat \dy Hinh 3d. Gian do phié~u Xa Ronghen mau ddat \dy
tur diém khao sat DA24 ter diém khao sat DA24

So sanh vei két qua phan tich thanh phan khoang vat trong dit bang phuong phép nhiét vi sai cho thay
hau hét mau dét phan tich déu giau khoang vét thach anh, trong d6 c6 mau c6 ham lugng thach anh 1én tGi
hon 95%. Céc khoang vat sét bao gdm hydromica (illit) voi ham luong bién doi trong khoang 4-25% (c6
12/42 miu c6 ham luong monmorionit nhé hon 5%), tiép d6 1a kaolinit véi ham lugng bién ddi trong
khoang tir 5-20%. Trong mau phan tich, ngoai cac khoang vt sét ké trén con cd mit cua cac khoang vat
khac nhu khoang vat Amfibol; Gibsit, Chlorit, Lepidocrocit, Gothit ... nhung vi ham lugng khong nhiéu.
Ngoai ra, trong mau phan tich va khoang vat felspat nhung véi ham lugng thap hon (dudi 10%). Nhu vay
hai phuong phap déu cho két qua vé sy c6 mat cia khoang vat sét phd bién 1a hydromica, monmorionit,
kaolinit. Vat liéu vun c6 thanh phan Ién trong dat 1a thach anh. Vi nhan xét chung la thanh phan khoang
vat cua dat ting mat thudc hai hé ting trén kha tuong ddng vé mat thanh phan nhung khac nhau vé mat ham
lwong cac khoang vat, cu thé: it thuoc hé ting Vinh Phiic giau khoang vat sét hydromica, kaolinit,
montmorilonit. Trong khi d6 nhiéu mau dit cia hé tang Théi Binh giau thach anh hon. Ngoai cic khoang
vt trén, dat trong viing nghién ctu con ¢ cac khoang vat khac nhu gotit, clorit, felspat, amphibolit....

Dit ting mit trong viing nghién citu c6 thé dugc xép vao 2 nhom: Dét thuge hé tang Thai Binh va dét
thudc hé tang Vinh Phuc; dat thudc hé tang Hai Hung khong 16 ra trén bé mit ¢ vang nghién cuu.

Vi @6 sau nghién ctru trong dat tang mat dén 1 mét, két qua vé thanh phan vat chét cua dat rat can thiét
va hi¢u qua cho viéc danh gia chat luong dat canh tac, phan I6n re cay nong nghi¢p, ngan ngay c6 bo re rat
tich cuc hit chat mau va dinh dudng trong tang dat ¢ do sau nay.

Mot s6 van d& can duoc quan tim sao cho cong tac bao vé dit dugc ting cudng hon. Trén co s& cac phat
hién méi 1a da c6 sy 6 nhidm mot sé nguyén té kim loai nang vuot qua QCVN03:MT/2015, dic biét 1a As:
15mg/kg (miu GL21/2), gép tir 1 dén 46,2 1an; Pb: 70mg/kg (ML23/2) gap tir I ¢én 1,5 1an; Cu: 100mg/kg
(GL17) gap 18,9 lan; Zn 200mg/kg (GL21/2) gap tir 1 dén 2 lan. Cac mau ldy ¢ cac dién tich thugc cac xa
Dai Thinh, xd Mé Linh, huyén Mé Linh; x& Van Noi, xa Tién Duong, huyén Dong Anh, xa C6 Bi, xa Trau
Quy, xa Phu Thi, xa Kim Son, huyén Gia Lam, Ha noi...Hoat dong cong nghiép la cac khu vyc lan can
dang phat trién, cac chat thai, khi thai tir cac ong khoi van cung cép déu dan vat chat 6 nhiém. Cac hoat
dong lang nghé ciing can cé sy quan ly va yéu cau cao hon trong xa thai vét chat doc hai chua xtr Iy ra moi
truong.

Cung cap ngudn rau qua sach cho thanh phd Ha Noi, cac thanh phé 16n, khu vuc dong dan cu 1a dich vu
quan trong va cd loi ich kinh té cao. Dé cac san pham la thuc pham dam bao khéng 6 nhiém chat doc hai
thi phai triét dé thuc hién cong tac bao vé moi truong. Két qua nghién ciru bude dau cung cap thong tin vé
thanh phan vat chat dat khu vuc Ta Ngan Song Hong, khu vuc Ha Noi cho thiy c6 thé phét trién hon nira
trong canh tac rau qua sach. Dién tich c6 & nhiém kim loai niang ¢ cac xa Mé Linh, xd Pai Thinh, huyén
Me Linh; x& Van Noi, xa Tién Duong, huyén Pong Anh; xa C4 Bi, xa Trau Quy, xa Ph( Thi, xa Kim Son,
huyén Gia Lam can phai dugc diéu tra nghién cau tiép dé khic phuc tan géc hién trang 6 nhiém nay.

4.Két luan

Thanh phan do hat 1a yéu té quan trong anh huéng téi su tich lity kim loai nang. Khi c6 do hat cang min

154



thi kha nang hap phu kim loai cang cao. D hat trong dat tai khu vuc nghién ciru twong déi min, ham luong
nhém hat sét trung binh dat 25.47% vi vay kha nang hap phu kim loai nang ¢ ngudng trung binh.

- Thanh phan khoang vat trong d4t tai khu vic nghién cau

Cac mau dat tai khu vuc nghién ctru ¢6 chira cac khodng vat sét nhu: Kaolinit (9-13%), 11lit (6-16%),
Montmorillonit (3-7%), Goethit (4-9%). Céc khoang vat sét c6 mit trong tang dat khu vuc nghién ciu co
nguon gbc tram tich va phong hoa thudng ton tai ¢ tap hop dang dat mém ba, gan két yéu, bo roi. Khoang
vat hydromica va kaolinit chiém ham luong lon, kha ning hap phu trao d6i ion & muc trung binh dén thap.

Phan tich thanh phan khoang vat trong dat bang phuong phap nhiém xa ronghen va nhiét vi sai cho thay
thanh phan khoang vat chii yéu cua bé hat min trong dt trong rau, dat trong mau nhu sau: Thach anh dao
dong tir 35% dén 95%; 1lit dao dong tir 4% dén 25%; kaolinit dao dong tir 2 % dén 19%; monorilonit dao
dong tir 1% dén 9%, Felspat dao dong tir 2 dén 10%, ngoai ra con ¢6 mat Gotit, chlorit, bomit, Lepidocroci,
Gibsit, Vermiculit, Hematit, Magnetit, anatas, rutil, Augit, Diaspor, dolomit, Fresnoit, sét hon hop ... su
c6 mat pho bién cua thach anh trong dét s& lam giam kha nang luu giir cac chat dinh dudng trong dat nhung
ddng thoi ciing 1am giam nguy co gy 6 nhiém dat do cac khoang vat sét hap phu cac chat doc hai gay ra.
Tuy nhién can luu ¥ nhitng khu vuc giau hydromica va c6 nhém montmorillonit kha nang hap phu céc kim loai
doc hai s& cao hon.
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ABSTRACT
Study of grain size and mineral composition characteristics of soil
in the left bank of Red River area, Hanoi city
Tran Thi Hong Minh™*, Nguyen Thi Thuc Anh?, Do Manh Tuan!

Hanoi University of Natural Resources and Environment

Grain size and mineral composition are factors that reflect soil quality, and also are basis for
classification of different soil category. In other words, each soil layer will reflect different soil material
compositions. Research of grain composition and mineral content is also significant in determining the
ability of adsorbed heavy metals in soil such as As, Cd, Pb, Cr, Zn, Se, Mn, Cd .... Base on the obtained
result, solutions will be found for rehabilitation, improvement and protection cultivation land, how to effect
in use and sustainable development. Field work and geological survey by the research team have been
conducted continuously since the last four years, from 2014 to 2018, covering an area of 602,000 m?,
including 28 sampling profiles with a total of 318 sampling sites, where 788 soil samples taken. Samples
collected were analyzed using ICP-AES, ICP-MS, XRF, XRD and SEM methods, etc.

Keywords: soil; grain size; minerals; heavy metals; pollution
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E RS&' HOI NGHI TOAN QUOCKHOA HOC TRAI AT
SARTM SORNCES A0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Mot s6 két qua phan tich, danh gia hién trang truot 16 trén tuyén
quoc 16 3B, khu vuc Xuat Hoa, Bac Kan

Nguyén Quang Minh**, Phi Truong Thanh? Nguy&n Qudc Phit,
Nguyén Thi Phuong Thanh?, Nguyén Thanh Duy?

Trieong Pai hoc M6 - Pja chadt
2Truong Pai hoc Tai nguyén va Méi truong Ha Ngi

TOM TAT

Bai bao trinh bay mot s6 két qua phan tich dia hinh va hi¢n trang truot I¢ trén truyén quéc 16 3B, khu vuc
Xuit Hoa, Bic Kan. Két qua phan tich di xac dinh duoc doan tuyén duong qudc 16 3B chay trén nén dia
hinh tu nhién c6 géc doc I6n thay ddi tor 20 dén 50 d6 va suon mai déc cit co géc déc thay ddi tir 65 dén
80 d9, cit qua cac da tram tich c6 tudi cd Devon, thanh phan gém sét voi, da phién sét, cat bot két. B& mat
I6p vo phong hoa & ddy thay doi tir vai chuc cm dén hon 6m nim xen kep trong da géc. Khao st da chi ra
dugc hién truong truot 16 trén vo phong héa xuit hién tai 16 diém khao sat: BK-03, BK-04, BK-09, BK-
11, BK-13, BK-37, BK-44, BK-45, BK-48, BK-49, BK-53, BK-55, BK-56, BK-57, BK-59, BK-75. Bén
canh d6, bang viéc sir dung phuong phép phan tich cua Hoek va Bay (2004), két qua ciing da chi ra duoc
hién tuong truot phang co thé xay ra tai 26 diém khao sat: BK-07, BK-08, BK-10, BK-15, BK-19, BK-28,
BK-33, BK-34, BK-35, BK-41, BK-43, BK-46, BK-51, BK-52, BK-54, BK-58, BK-62, BK-65, BK-67,
BK-68, BK-73, BK-76, BK-78, BK-79, BK-80, BK-82; truot ném tai 17 diém khao sat BK-16, BK-25,
BK-29, BK-30, BK-31, BK-36, BK-42, BK-47, BK-51, BK-61, BK-62, BK-68, BK-73, BK-74, BK-77,
BK-80, BK-81; d6 15 tai 03 diém khao sat BK-59, BK-78, BK-82.

Tir khoa: Qudc 16 3B, Pia hinh, Truot phing, Trugt ném, Truot |6.

1. Mé dau

Hién tuong truot 16 dang 1a mot trong nhitng van d& nhtc nhéi ma cac dia phuong, thudc cac tinh mién
nti nude ta dang phai ddi mat, trong d6 c6 qudc 16 3B, mot tuyén lién tinh, chay qua hai tinh Bic Kan va
Lang Son, dai hon 100km, cit qua cac don vi dia chét c6 tudi khac nhau: Devon, Carbon, Trias... thanh
phan cua chiing gdm céac da tram tich, d4 voi va phun trao bazan, ryolit... Tuyén dudng nay thuong xay ra
cac dang tai bién truot 16 trén bé mat mai dbc da, gay 4ch tic giao thong nghiém trong.

Céc nghién ciru vé truot 16 ¢ Viét Nam duoc tién hanh tir dau nhimg nam 2000 cua thé ky trude va phan
Ién dugc tién hanh dya vao xir Iy s6 lidu anh vé tinh, dia hinh, dia mao... dé xay dung ban d6 phan ving va
du béo nguy co truot 16. Trong dé, dién hinh 1a cac nghién ctu cia Tran Manh Liéu va nnk (2013), da st
dung phuong phap m hinh phan tich chi s6 thong ké véi su tro gilp ciia phan mém GIS chong chap trong
s6 cua cac tham sb do ddc, hudng suon, thach hoc, dia mao, lugng mua... dé xay dung ban d6 phan ving
kha nang truot 16 phuc vu viéc quy hoach phat trién d6 thi bén ving, ciing nhu dua ra cac giai phap phong
chéng truot 16 cho thanh phd Bic Kan. Truong Phude Minh va nnk (2011) thanh l4ap ban d6 nguy co truot
I& @t thanh phd Pa Ning trén co so sir dung ngudn tai liéu anh vién tham vé tinh Spot 5 va cac dir liéu dia
chit, dia hinh, thiy van. Nguyn Tham va nnk (2012) da tich hop md hinh phan tich thir bac (AHP) vao
GIS dé thanh 1ap ban dd nguy co truot 16 dat & tinh Quang Tri. Tran Anh Tuan va Nguyén Ta Dan (2012)
nghién ciru nhay cam va phan ving nguy co truot - 16 dat khu vuc hd thiy dién Son La theo phuong phap
phan tich cip bac SAATY. Két qua nghién ciru di chi ra dugc: Hién trang truot - 1& dit va mot sb chi tiéu
danh gia dugc xay dung tir cac tu ligu vién tham két hop véi cac nghién ctu thue dia da cho nhiing két qua
chinh x4c va dic biét hiéu qua ddi vai nhitng khu vrc mién nai nhu khu vuc hd thiy dién Son La. ..

Bén canh do, cac nghién citu khac Ve trugt 16 dua vao tinh chit co 1y ctia dat da con dugc cdng bd trong
nhicu cong trinh khoa hoc va cac giao trinh giang day tai truong Dai hoc M6 - Dia chat cua cac tac gia: Phi
Vin Lich (1997); Phi Van Lich, V6 Trong Hung (1994); Nguyén Quang Phich (1992)... Gan day, Nguyén

*Tac gia lién h¢
Email: minhnguyenquang2000@yahoo.de
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Qudc Phi va Phi Truong Thanh (2014) da st dung ly thuyét khdi phan tich phén tich on dinh méi doc da
trén tuyén duong QL.6.

Tiép theo, trong nghién ctru nay, tap thé tac gia sir dung s6 liéu khao sat thuc dia két hop voi phuong
phap ban d6 va GIS, phuong phap tric lwong hinh thai dia hinh va phuong phap phan tich mé hinh cac kiéu

trugt dé chi rd hién trang truot 16 va mot s6 kiéu truot 16 da va s& xay ra doc tuyén qudc 16 3B, khu vic
Xuat Héa, Bic Kan.

2. Co s ly thuyét va phwong phap nghién ciru
2.1. Phwong phdp phdn tich
2.1.1. Phuwong phdp ban d6 va GIS

H¢ thong tin dia ly (GIS) la mot h¢ thdng duoc xay dung nho céc thiét bi phan clirng va cac chuong trinh
phan mém may tinh dé xir ly, truy nhap, lwu trit, tra ctiu, tinh toan, cap nhat, hién thi thong tin dir liéu khong
gian va nhitng mbi quan h¢ giita chiing trong linh vuc khoa hoc dia 1y va dia chat. Phuong phap GIS cho
phép chdng ghép cac 16p thong tin trong d6 hoa dé xay dung cac ban db va quan 1y co so dir lidu.

2.1.2. Phirong phdp trdc lwong hinh thai dia hinh

Phuong phap nay cho phép phan tich dinh lugng dia hinh bé mat Trai dat, bao gom viéc nghién ctru dac
diém hinh thai dia hinh cling nhu viéc biéu hién ching trén ban d6 dia hinh, trén anh hang khéng, anh vién
tham... Nho ¢6 céc thii phap khac nhau, dac biét 1a cong nghé GIS c6 thé nghién ctru hinh thai dia hinh, d¢
cao tuyét d6i, do cao tuong ddi, do doc... mot cach co hiéu qua.

2.1.3. Phirong phdp phan tich mé hinh céc kiéu trieot

Phing, ném, d6 16 va truot cung tron duoc tién hanh theo Hoek and Bray (2004), dua trén cac s6 do thé
nam (goc phuong vi dudng phuong va goc déc cua bé mat khe nut, dut gdy) trong khdng gian ba chiéu.
Két qua phan tich s& nhan dang duoc céc kiéu truot phing, ném, d6 16 va truot cung tron trén bé mat mai
dbc da nhu cac hinh sau.

(a) i (b) (c)

a) Trugt phang, thé nam cua khe nitt song song vai bé mat mai déc;

b) Truot ném do sy giao cét cua hai mat khe nit;

¢) Truot cung tron trong dé rat yéu véi thé nim khe nut ngau nhién;

d) D6 16, trong d4 cing c6 chira khe nirt cim déc vé phia bé mat mai dic.
Hinh 1. M& hinh cac kiéu truot (Hoek and Bray, 2004)

Slope f
"... .®

Slope face

Plane failure (a) Wedge failure (b) Toppling failure (c)
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Hinh 2. M6 hinh biéu dién cac kiéu tricot phing, ném va d@é ¢ trén biéu dé chiéu cau duwdi (phan tich theo
Hoek and Bray, 2004)

2.2. Nguén sé ligu
- C4c s6 lieu khao sat truot 16 doc tuyén quéc 16 3B, doan Xuit Hoa, Bic Kan;
- Ban db dia hinh ty 1& 1:10.000;
- Ban db dia chit ty I 1:200.000.

3. dic trung dia hinh, dia chét doc tuyén quéc 1§ 3B

3.1. Pdc trung dia hinh - dja chat

3.1.1. Bac trung dia hinh

Phan tich dja hinh doc tuyén quéc 16 3B va ké can duoc tién hanh dya trén mo hinh s6 dia hinh, xay
dung tir ban d6 nén dija hinh ty 1€ 1:10.000 thong qua rng dung module Vertical Mapper 3.1 chay trén nén
Mapinfo 10.5 (Hinh 3).
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Hinh 3. M6 hinh sé @6 cao dia hinh va céc tuyén mat cdt tir I dén VIII

Két qua phan tich xéc dinh dugc, suon déc tu nhién c6 goc ddc thay doi tir 20 dén 50 do (Hinh 4) va
suon doc nhén tao c6 goc doc hau hét thay doi tir 65 dén 80 d9 trén ca hai canh doc tuyén duong.
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Hinh 4. Cac tuyén mat cdt dia hinh tie I dén VI qua quoc 16 3B, khu viee Xudt Hoa, Bac Kan
3.1.2. Pdc diém dia chat

Tuyén quéc 16 3B, khu vuc Xuét Hoa, Bic Kan cit qua cac d4 tram tich cua céc hé tang ¢6 tusi Devon,
cu thé 1a: hé tang Mia Lé (Dimly; Dimly); hé tang Na Quan (D1-2nqs; Da- 2NQ2); hé tang Tam Hoa (D.. sth)
(Hinh 5). Trong d6, hé tang Mia Lé, phan hé taing dudi (Damly) c6 thanh phan gom da phlen sét, da phlen
sét voi, d4 voi sét va sét silic va hé ting Mia Lé, phan hé tang trén c6 thanh phan chu yeu 1a sét bot két, da
phlen sét voi; hé ting Na Quan phan hé tang dudi (D12na1) thanh phan cha yéu gém da phién sét voi, da
phién sét xen da voi va hé tang Na Quan phan hé tang trén (D1.2ng2) gom sét voi, da phién sét, cat bot két.
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Hinh 5. Ban do dia chat (thu nhé tir ty ¢ 1/200.000) va vi tri cdc diém khdo sdt
3.2. Céc ddu higu truot 16
3.2.1. Truot lo trén lop vo phong héa

Doc tuyén qudc 16 3B, khu vire Xuat Hoa thanh phan dat da gom chii gdm sét voi, da phién sét, cat bot
két. Bé mit 16p vo phong hoa ¢ day thay doi tir vai chuc cm dén 6m nam xen kep voi da goc. Két qua khao
st xac dinh dugc, hau hét bé mit 16p vo phong hoa co thanh phan tram tich cat, bot két déu xay ra trugt
trén bé miat da gdc va noi xen kep trong cac doi khe nit, dut gy tai diém khao sat BK-03, BK-04, BK-09,
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BK-11, BK-13, BK-37, BK-44, BK-45, BK-48, BK-49, BK-53, BK-55, BK-56, BK-57, BK-59, BK-75.
Mot s vi tri trugt 16 dién hinh dugc trinh bay & Hinh 6 va 7.

Hinh 6. a) D{ém trieot trén bé mdt vo phong hoa co kich thudc rong =14m va cao 30m tai diéng khao sat
BK-43; b) Diém trueot trén bé mat vo phong héa cd kich thudc rong = 7m va cao 20m duwgc khong che boi
hai hé thong khe nirt co thé nam 005/70 va 150/80 tai diém khao sat BK-49

Hinh 7. a) Diém truot trén bé mdt vé phong hoa co kich thuoc rong = 70m va cao 15m, tao thanh nhiéu

ranh x6i trén bé mdt mdi doc. Cdc vi tri trieot déu nam trong pham vi cdc déi khe it ¢6 phwong 156/82

tai diém khdo sat BK-53; b) Biém trieot trén bé mdt vé phong héa cé kich thude réng = 20m va cao 14m,
tai diém khdo st BK-57

3.2.2. Truot I6 trén cdc bé mdt khe nirt

Poan quéc 16 3B, khu vuc Xuat Hoa cit qua cac d4 trim tich c¢d tudi Devon, chu yéu 1a cic da trim tich
Silic véi cimg chic, nim xen véi chung 14 16p vo phong hoa. Cac da ¢ déy bi dép vo manh theo nhiéu
phuong khac nhau va da xay ra nhiéu diém truot 16 trén trén bé mit khe nat, truot phang tai diém khao sat:
BK-07, BK-08, BK-10, BK-15, BK-19, BK-28, BK-33, BK-34, BK-35, BK-41, BK-43, BK-46, BK-51,
BK-52, BK-54, BK-58, BK-62, BK-65, BK-67, BK-68, BK-73, BK-76, BK-78, BK-79, BK-80, BK-82;
trugt ném tai cac diém khao sat BK-16, BK-25, BK-29, BK-30, BK-31, BK-36, BK-42, BK-47, BK-51,
BK-61, BK-62, BK-68, BK-73, BK-74, BK-77, BK-80, BK-81; d9 16 tai cac diém khao sat BK-59, BK-
78, BK-82. Mot sb hinh anh mit trugt va két qua phan tich dién hinh dugc trinh bay & Hinh 8 va 9.
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Hinh 8. a) Khoi trieot ném ciia cdp khe nitt 020/50 va 260/60 trén bé mdt mdi doc da 325/75 tai diém
khao sat BK- 15; b) Khoi truot ném cua cdp]che nirt 090/45 va 180/45 trén bé mat mdi doc da 155/75 tai
diém khao sat BK- 52

o X w -

Hinh 9. a) Khoi truot ném ciia cdp khe nirt 320/45 va 040/45 trén bé mat mdi déc da 010/75 tai diém
khao sat BK- 65; b) Khoi truot phang cua khe niet 070/35 trén bé mat mai doc da 060/80 tai diém khdo
sat BK- 67

4. Két luan

Tuyén duong quéc 16 3B, Khu vuc Xuat Hoa, Bac Kan nam trén swon dia hinh tu nhién c6 gc déc Ion,
thay doi tir 20 dén 50 do va cac swon mai doc cd goc doc thay doi tir 65 dén 80 do. Tuyén duong nay cat
qua cac da tram tich c6 tudi c6 Devon, thanh phan sét voi, d4 phién sét, cat bot két. Bé mat 16p vo phong
hoa ¢ day thay doi tir vai chuc cm dén 6m nam xen kep véi d4 goc.

Két qua khao sat va phan tich da xac dinh dwoc, hau hét bé mat I6p vo phong héa c6 thanh phan trim
tich cat, bot két déu xay ra trugt tai cac diém khao sat BK-03, BK-04, BK-09, BK-11, BK-13, BK-37, BK-
44, BK-45, BK-48, BK-49, BK-53, BK-55, BK-56, BK-57, BK-59, BK-75. Cac diém khao sat c6 thanh
phan sét voi cang chic cd thé xay ra truot phing tai diém khao sat BK-07, BK-08, BK-10, BK-15, BK-19,
BK-28, BK-33, BK-34, BK-35, BK-41, BK-43, BK-46, BK-51, BK-52, BK-54, BK-58, BK-62, BK-65,
BK-67, BK-68, BK-73, BK-76, BK-78, BK-79, BK-80, BK-82; truot ném tai cac diém khao st BK-16,
BK-25, BK-29, BK-30, BK-31, BK-36, BK-42, BK-47, BK-51, BK-61, BK-62, BK-68, BK-73, BK-74,
BK-77, BK-80, BK-81; db 16 tai cac diém khao sat BK-59, BK-78, BK-82.

Céc két qua phan tich danh gia hién trang trugt | trong nghién ciru nay ¢é ¥ nghia quan trong, phuc vu
cho cong tac quy hoach, thiét ké va xay dung tuyén duong qubc 16 3B.

Loi cam on: Bai bao nay duge hoan thanh dudi sy hd tro tai chinh tir nhiém vu nghién cau khoa hoc
cdng nghé cap Bo Tai nguyén va Moéi truong: “Nghién cieu tng dung ly thuyét khéi dé danh gid nguy co
truot |6 trén mai déc dd doc tuyén quéc 1g; thie nghiém tir km 0 dén km 80 trén quéc 1§ 3B”, Ma sb:
TNMT.2018.03.18.
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ABSTRACT

Some results of analysis and assessment of slope failue on highway
3B, xuat hoa area, Bac Kan province

Nguyen Quang Minh*, Phi Truong Thanh?, Nguyen Quoc Phi?
Nguyen Thi Phuong Thanh?, Nguyen Thanh Duy?

'Hanoi University of Mining and Geology,
2Hanoi University of Natural Resources and Environment.

This paper presents the analytical results of topography and slope failure on the 3B high way in Xuat
Hoa area, Bac Kan province. The analytical results have determined the 3B high way run on the natural
terrain with high slope angle, vary from 20 to 50 degrees and slope surface with slope angle change from
65 to 80 degrees, cut through the sedimentary rocks of Devon period, with the composition of sandstone,
limestone, clay shale, calcareous phyllite, sandy siltstone... The thickness of weathering crust layer varies
from ten centimeters to over 6m, interlaced in the original rock. The survey results have showed that
landslid on the weathering crust layer occur at survey sites: BK-03, BK-04, BK-09, BK-11, BK-13, BK-
37, BK-44, BK-45, BK-48, BK-49, BK-53, BK-55, BK-56, BK-57, BK-59, BK-75. Besides, using the
Hoek and Bray (2004), the analytical results also indicated that the palne failure at survey sites: BK-07,
BK-08, BK-10, BK-15, BK-19, BK-28, BK-33, BK-34, BK-35, BK-41, BK-43, BK-46, BK-51, BK-52,
BK-54, BK-58, BK-62, BK-65, BK-67, BK-68, BK-73, BK-76, BK-78, BK-79, BK-80, BK-82; wedge
failure at survey sites BK-16, BK-25, BK-29, BK-30, BK-31, BK-36, BK-42, BK-47, BK-51, BK-61, BK-
62, BK-68, BK-73, BK-74, BK-77, BK-80, BK-81; toppling failure at survey sites: BK-59, BK-78, BK-82.

Keywords: 3B high way, Topography, Plane failure, Wedge failure, Toppling failure.
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E RS&' HOI NGHI TOAN QUOCKHOA HOC TRAI AT
SARTM SORNCES A0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Ung dung GIS dénh gia quy hoach sir dung dat nham phong tranh va
giam nhe nguy co truot 16 tai huyén Bao Thang, tinh Lao Cai

Nguyén Quang Minh®*, Nguy&n Qudc Phi', Phi Truong Thanh?, Phan Pong Pha?
! Trirong Pai hoc Mo - Pja chadt
2 Truong Dai hoc Tai nguyén va Méi truong Ha Ngi
2Vign Pia Vt Iy va Pia chat Bién, Vién Han 1am KHCN Viét Nam

TOM TAT

Hién nay cac hién twong tai bién méi trueang tu nhién xay ra ngay cang nhiéu, dac biét 14 truot 1 dat. Do vay viéc quy
hoach st dung dét huéng dén muc tiéu phong tranh, giam nhe cac hau qua cua tir tai bién thién nhién nhu hién tugng
truot 1 tai cac khu vire mién ndi 14 viéc 1am cép thiét va phic tap, yéu cau phai danh gia dua trén sy théa méan cia cac
diéu kign vé kinh té - x& hoi va moi truong. Phuong phap dénh gi bao gom tich hop céc thong tin dya trén nhiéu tiéu
chi khac nhau. Phuong phéap GIS duoc sir dung dé phan tich khong gian, chdng xép cac 16p dir ligu va hién thi két qua
cac vi tri nguy | hiém khong nén xay dung co so ha tang cing nhu bd tri cac khu dan cw. Két qua nghién ciru tai khu vuc
huyén Bao Thing cho thy toan bo x4 Van Hoa, thon Ai Dang, thén Khai Bét, thon Tién Phon... la nhiing khu vuc nam
trong viing nguy hiém, c6 nguy co truot & cao, khi dia phwong dau tu phat trién cin chd y phong tranh cac khu vuc
nay.

Tir khéa: Truot 16, tai bién moi trudng, quy hoach sir dung dat, Bao Théng

1. Pit véan dé

L&o Cai la tinh mién nGi phia Bac, co dia hinh cao nhat Viét Nam véi diéu kién thoi tiét phirc tap, mua nhiéu
nén thuong xay ra nhiéu loai hinh tai bién méi trudng tw nhién nhu 1i quét, truot |6 dat d4,... Véi cac diéu kien
dia hinh va khi hau nhu vay cong vai su bat loi vé diéu kién dia chét va cac hoat dong nhan sinh nhu pha ring,
khai thac khoang san, xay dung cac cong trinh giao théng, nha ctra. .. thuc ddy cac qué trinh tai bién tu nhién,
dzc biét 1 hién trong truot 16 dat d4, xay ra quy mé ngay cang lon, muc do thiét hai ngay cang ting, de doa dén
an sinh cong ddng va tro thanh mot van dé nghiém trong cho sy phét trién cua tinh Lao Cai néi chung va huyén
Bao Théng néi riéng. Do vy, viéc nghién ciru tai bién truot 16 tai khu vuc 13 rt can thiét, c6 vai trd quan trong
trong viéc canh b4o va du bao cAc anh hudng cua truot 16 téi cude sdng ngudi dan. Bng thoi, viée danh gia kha
nang, khoanh ving khu vie ¢6 nguy co xay ra truot 16 s& gidip cho viéc xay dung cac bién phap phong tréanh tt
hon, phuc vu cdng tac quy hoach sir dung dat, phét trién bén viing méi truong, kinh té - x4 hoi ciia dia phuong
2. Co sé dir liéu va phwong phap nghién ciru
2.1. Co sé diw ligu

Ngudn dit liéu khéng gian bao gom:

+ Ban d6 hién trang truot & dat d4 tinh Lao Cai tinh dén nam 2016 ty 1¢ 1:50.000;

+ Két qua khao sat bd sung céc vi tri truot |6 dat da, x6i 16 bd séng Hong tai dia ban huyén Bao Théng
cac nam 2017, 2018;

+ Ban d6 quy hoach str dung dit dén nam 2020 huyén Bao Théng, tinh Lao Cai;

+ Ban d6 dia hinh ty 1& 1:10.000 khu vyc huyén Bao Théng;

+ Anh vién thdm Landsat 8 OLI chup thang 6 nim 2018.

Ngudn dir liéu thudc tinh: Bao gém céc bang sé liéu di kém véi s6 liéu khdng gian & trén va céc s liu
thudc tinh nhu s6 liéu vé vi tri dia ly; s6 liéu thong ké vé diéu kién tu nhién - kinh té - xa hoi; s6 liéu vé dia
chat, dia hinh, phan loai dit va cac loai hinh sir dung dat; s6 liéu vé cac diém xay ra truot 1o dat da trong
khu vuc nghién cuu.

Céc phan mém duoc dung: gom phan mém Excel dé xir ly s6 liéu; ArcView GIS dé phan tich, bién tap, cap
nhat di ligu, chong xép va trang tri ban do.
Bang 1. Cac lép dit liéu dau vao

* T&c gid lién h¢
Email: minhnguyenquang2000@yahoo.de
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STT Tén lop dit liéu dau vao binh dang
1 Tram dién Point
2 buong giao théng phu Polygon
3 Tramy té Point
4 Truong hoc Point
5 Nghia trang Point
6 Khu cbng nghiép Point
7 Puong giao thdng chinh Polygon

2.2. Phwong phdp nghién ciru

- Phuong phap phan tich khong gian bang GIS. Mt s6 phép phan tich khong gian dugc sir dung trong
nghién cau la:

+ Buffering: day la nhom thao tac khong gian tao ving dém nham khoanh ving cach déu mot diém, mot
con duong hodc mot vung trén nhitng khoang céch da dinh trugc.

+ Chong xép cac lép thong tin (Overlay): 1a qua trinh tich hop cac I6p thong tin khac nhau. Qua trinh
Chong xép sir dung mot sb ban d6 de dua ra thong tin méi va cac ddi tuong mdi. Cac lop dua vao chong
xép phai c6 sy thong nhat voi nhau vé hé quy chiéu va ty 18, c6 dugc diéu kién nay ta méi tién hanh chong
xép ban @6 dugc. Cac phép toan chong xép bao gdm: phép hop (Union), phép giao (Intersect) va phép ddng
nhat (Identity).

3. Két qua nghién ciru va thao luan
3.1. Pic diém ving nghién citu

Huyén Bao Thing nam & trung tdm tinh Lo Cai, rat thuan loi cho phat trién kinh té - vin hoa - xa hoi,
c6 dién tich khoang 691,55 km? va 1a ving thung ling nam ven hai bén séng Hong, c6 d6 cao trung binh
tir 40-80m, phia Tay la dai ndi thip cua ddy Phan-Xi-Pang- P4 Lubng. Khu vyc huyén Bao Thang nam
trong hai dut gdy S6ng Chay va Séng Hong kéo dai theo phuong Tay Béc - Dong Nam, phan chia giita cac
déi cau tric Song Chay, Séng Hong va Phan Xi Pang. Doc theo dut giy nay thuong cé cac doi dap vo kién
tao kém theo Vi chiéu rong tir vai chuc mét dén hang traim mét. Ngoai ra dic diém dia chat cua khu vyc
nghién ctru bao gdm tram tich bo roi va gan két yéu va tram tich bién chat gan két tot. Pay 1a cau trdc thuan
loi cho viéc phat trién céc hién tuong truot o dat da trong ving.

3.2. Pdnh gid, phin viing nguy co trwet |6 tai huyén Bao Thing

Dix liéu dAu vao phuc vu cho viéc phan ving nguy co truot |6 tai huyén Bao Thing - tinh Lao Cai bao

gdm cac nhém yéu td véi cac tiéu chi nhu bang 2.

Bdng 2. Cdc tiéu chi danh gid vi tri quy hoach dén cu
Nhoém Tiéu chi Muyc dich

Khoang cach téi tram cung cap | Nham giam thicu chi phi xay dung mang ludi
dién cap dién

Khoang céach tsi dudong giao
thong thuong (’khéng phai duong
quoc 16, cao toc, tinh 16)

Thuan tién di lai, chuyén chao vat liéu xay
dyng,...

1.Cac | Hién trang sir dung dat (thé hién
tieuchi | phan bé cua cac loai hinh sir | Nhdm giam chi phi dén bo, giai phong mat bang
vé kinh | dung dét tai mot thoi diem nhét | cho xay dung

te dinh cua khu vuc)

Thuan tién cho viéc kham chira bénh, dong thoi
khoang cach nhat dinh tranh & nhim khdng kh,
lay lan dich bénh va khéng bi tac déng béi cac
hoat dong xung quanh bénh vién

Khoang cach dén trung tam y té

Thuan tién cho tre dén truong. Khoang cach dén

2. Cac
in P . . £ \ trudg cap 1,2<500m va tbi da khong qua 1500m.
\}ée;écﬁéi Khoang cach den trrong hoc Ving mién ndi cp 1 <2000m, cap 2 < 3000m
; (theo quy dinh cia TCXDVN 3978:1984)
3. Céac ) Tang toi da khoang cach dén nghia trang.
tiéu chi | Khoang cach dén nghia trang Khoang cach dén nghia trang > 1500m (theo
vé moi TCXDVN vé xay dyng nghia trang d6 thi).
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truong

Khoang cach dén khu cong

nghi¢p

Tao khodng céach an toan dén khu cong nghiép,
dong thoi phai thuan tién di lam cho can bg, nhan
vién tai cac khu cong nghiép.

Phan loai va tinh diém cac 16p tiéu chi:

Céan ctr vao cac tiéu ghi quy hoach dan cu va hién trang su dung dét gai khu vuc nghién cuau, tjén hanh
phén ngudng va danh dau cho cac khu vuc lan Iuot theo tir rat pht hop den khong phu hop phan bo dan cu.
Keét qua phan khoang va tinh diém cho cac tiéu chi nhu sau:

Bang 3. Bdng chia ngudng cdc tiéu chi danh gid

Tiéu chi Ngwdng Thang diém Tiéu chi Nguwdng Thang diém
1. Khoang céach <500m 3 5 Khoang cach <1000m 3
toi tram cung | 500 - 2000m 2 dé’n tm(‘mg hoe 1000 - 3000m 2
cap di¢n > 2000m 1 ghe > 3000m 1
2. Khoang céach <500m 3 . .
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Tich hgp céc gia trj thich hop

Tir cac ban dd phan ngudng ng Vi ting tiéu chi, tién hanh tich hop lai véi nhau, dua ra dwoc ban do
cac khu vuc phu hgp dé phén bo dan cu dugc thé hién qua su phan bo khu vuc theo mau trén ban d6 nhu

sau:

Rat phu hop: [ Phu hop:

it pht hop:
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a) Hién trang mang ludi dién
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Khong phu hop: [l
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b) Hién trang mang ludi duong giao thong phu
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¢) Hién trang phan b6 tram y té d) Hién trang phan bé truong
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103°53'30™

22°11'30"
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e) Hién trang mang luéi giao thdng chinh

Hinh 1. Phan chia theo tirng tiéu chi tgi huyén Bao Thdang
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Hinh 2. Cac khu virc pht hop phan bé dén cur
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Khu vuc ¢6 mau hong thudce dia phan 3 thén Pha Ha, Phi Nhuan, Phi Hop - x4 Pha Nhuan 14 noi thuan
loi nhat dé tap trung dan cu véi céc loi thé hon ca. Nguoc lai, cac khu vie ¢6 mau xanh 14 ddm va xanh
nhat khong hoi tu du cac diéu kién thuan loi dé phat trién kinh té - xa hoi do d6 khong nén quy hoach khu
dan cu tai nhitng khu vuc nay. Bén canh nhiing tiéu chi vé kinh té, xa hoi, méi truong, cac khu dén cu phai
duoc phan bé cach xa céc khu vire ¢6 nguy co xay ra truot 16 (cac diém c6 mau cam) nhu xa Ban Cam, xa
Xuan Quang, xa Van Hoa, phuong Bic Lénh (TP.Lao Cai) dé tranh cac hau qua, thiét hai vé& nguoi va tai
san khi xay ra thién tai.

3.3. Pé xudt quy hoach khong gian nham phong tranh va giam nhe tai bién truot 16

22°34'10"

104°20'10"

103°53°30"

22°11'30"
Hinh 3. Ban d6 quy hoach khdng gian khu vuc nghién ciu

Trén co s& ban do nguy co xay ra truot 16 két hop véi ban d6 phan bd dan cu, dua ra dwoc ban d6 quy
hoach khéng gian khu vyuc nghién ciru:

- Khu vic c6 mau trang 1a nhitng dia diém nguy hiém, c6 nguy co truot |6 cao tng véi cac mot phan céc
x& Phong Nién, xa Van Hoa, thon Ai Dang, thon Khoi Bét, thon Tién Phong,... thudc huyén Bao Théng;
mot phan phuong Bic Lénh, phuong Céc Léu, phuong Kim Tan, xa Bic Cudng,... thudc TP.Lao Cai. Ngoai
viéc di doi dan cu ciing nén tranh xay dung tai cac diém c6 nguy co truot 16 cao, can mé rong quy hoach
phét trién rirmg phong ho va rirng san xuit tai khu vire d6 dé giam bét nguy co sinh 1i quét gay truot 16.

- Khu vyc ¢6 mau xanh 14 nhu x3 Son Ha, Pha Nhuén, Hop Xuén, thdn Phd Thinh, thon Péng, Pong
Luc, Chinh Tién, thén Da... ; & TP.Lao Cai nhu mot phan xa Pong Tuyén, phuong Duyén Hai c6 phan 16n
dién tich thugc khu vuc c6 mie do nguy hiém thip dén trung binh, ¢ cac dic diém vé kinh té, x& hoi, moi
truong dap (mg dugc cac tidu chi dit ra, phd hop dé khuyén khich mé rong xay dung, phét trién dan cu
cling nhu co s& ha tang.

4. Két luan

Tir két qua hién trang truot 16, két qua khao sat thuc dia, cho phép xay dung ban dé nguy co truot 16
VGi c4c cép do khac nhau. Dya trén céc tiéu chi phuc vu quy hoach sir dung dat va tich hop cac ban do
thanh phan trong GIS cho phép xay dung ban db cac vi tri thich hop cho viéc bd tri dan cu va d& xut cac
giai phap dinh huéng quy hoach khdng gian nhim giam thiéu anh huéng tai bién méi trudng tu nhién do
truot 16 gay ra tai khu vic nghién ctu. Két qua nghién ciru c6 thé duoc sir dung 1am tai liéu tham khao
trong diéu chinh phwong an quy hoach str dung dt huyén Bao Thang, tinh Lao Cai, tao co s& cho viéc dinh
hudéng phét trién bén vimg méi truong - Kinh té - X hoi dia phuong.

Viéc khao sét vé hién trang tai bién moi truong tu nhién, nghién ctru xac dinh nguyén nhan va phan
viing du bao nguy co xay ra trugt 16, can dugc coi 1a mot phan quan trong, khdng thé thiéu trong qua trinh
quy hoach str dung dét vao cac muc dich khac nhau ciia dia phuong. Céc cong tac nghién ciru tiép theo can
dugc tién hanh gom mo rong két qua nghién ctru cho céc dang tai bién méi truong tu nhién khac nhu: 1i
quét, x6i mon cac khu vuc ven séng, sudi. .. cting nhu mé rong khu vuc nghién cuiru ra toan bo dién tich
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nham danh gi4 nguy co xay ra tai bién méi truong tu nhién cho tat ca céc khu vic phét trién co so ha taing
khac. Tir d6, c6 thé dé dang kiém soét va khoanh viing nguy hiém, dua ra cac bién phap tng phd thich hop.
Tai ligu tham khao

Dao Dinh Béc, Nguyén Hiéu, Tran Thanh Ha, 2004. Tién téi viéc canh bao sét thuc nhitng khong gian co
nguy co cao ddi vai mot s dang tai bién thién nhién thuong gap ¢ Viét Nam, Ky yéu hoi thao quéc té Viét Nam
hoc lan the 3.

Bell F. G., 2002. Geological hazards: Their assessment, avoidance and mitigation. Taylor & Francis Group,
London, UK, 625p.

Nguyén Thi Thu Ha, Nguyén Thi Hong Qué, 2015. Béo céo Nghién ctu xay dung quy hoach sir dung dat
nham phong tranh va giam nhe tai bién truot | d4t hudng téi phét trién bén viing khu vuc x& Ban Diu, huyén
Xiu Man, tinh Ha Giang. Dé tai chuong trinh SRV-10/0026, DH Quéc gia Ha Ni.

L& Québc Hung, 2014. Bao céo két qua Diéu tra va thanh 1ap ban d hién trang truot 16 dat d4 ty 1 1:50.000
khu virc mién ndi tinh Lao Cai. Dé tai doc lap cip Bo. Luu trir Vién Khoa hoc dia chat va khoéng san.

Robin Fell, Jordi Corominas, Christophe and nnk, 2008. Guidelines for landslide susceptibility, hazard and
risk zoning for land use planning.

Tran Trong Hu¢, 2004. B&o c4o Nghién ciru danh gia tong hop céc loai hinh tai bién dia chét trén lanh tho
Viét Nam va c4c giai phép phong tranh. Dé tai doc 1ap cap nha nude. Luu trit Vién Dia chat, Vién KH&CN Viét
Nam, Ha Noi.

ABSTRACT
GIS application evaluates land use planning to prevent and mitigate

the risk of landslide in Bao Thang district, Lao Cai province
Nguyen Quang Minh®", Nguyen Quoc Phi! Phan Dong Pha?

! Hanoi University of Mining and Geology
2 Institute of geophysical and marine geology, Vietnam Academy of Science and Technology

At present, the natural environment is increasing, especially landslides. Land use planning therefore
aims at preventing and mitigating the consequences of natural hazards such as landslides in mountainous
areas, which are urgent and complex. Evaluation based on the satisfaction of socio-economic and
environmental conditions. This method requires an integrated assessment of the information based on
various criteria. GIS methodologies are used for spatial analysis, overlaying layers of data, and displaying
the results of dangerous locations that should not be constructed as well as the layout of residential areas.
Research results in Bao Thang district show that all Van Hoa commune, Ai Dang village, Kho Bo village,
Tien Phon village ... are dangerous areas with high risk of landslide.

Keywords: landslide, environmental hazard, land use planning, Bao Thang
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E RS&' HOI NGHI TOAN QUOCKHOA HOC TRAI AT
SARTM SORNCES A0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Nguy co trugt I§; vaqxéi I boy bién
khu vuc quan dao Tho Chu, Viét Nam

Nguyén Thi Anh Nguyét™*, Tran Anh Tuan®, Pham Viét Hong™ Nguyén Thi Tra My?

Wign Pia chat va Pia vat ly Bién, Vién Han 1am Khoa hoc va Cong nghé Viét Nam
2Trung tam Théng tin Luu trit va Tap chi dia chat, Téng cuc Dia chat va Khoang san Viét Nam

TOM TAT

Ving bién dao Thé Chu 1a mot trong nhitng khu vuc ¢6 vi tri chién luoc dac biét quan trong da duoc nha
nude quan tim diéu tra nham phét trién kinh té-xa hoi, gin véi an ninh, qudc phong. Ving dit ven b cua
c4c dao thuong 13 noi duy nhat thich hop cho viéc phét trién kinh té - x& hoi va 1a noi sinh séng chu yéu
ctia nhan dén dia phuong. Tuy nhién, ddy 1a nhitng khu vuc hoan toan nam trong déi tuong tac va chiu anh
huong truc tiép ciia cac qua trinh ty nhién ¢ déi gan bo nhu cac hién twong X6i 10, bdi tu, truot dat, nudce
bién dang.... Khu vuc nay la phan dat d& bj pha huy bai cac qua trinh tu nhién va nhén tao, c6 thé gay ra
nhitng mdi de doa cho méi trudng déi ven bién nhu giy nguy co 6 nhiém méi truong nudc, trim tich va
cudng héa cac tai bién thién nhién.

Viéc danh gia nguy co truot 1o cho quan dao Thé Chu duoc thuc hién théng qua phuong phap Chi s6 thong
ké (Statistical Index) véi cac 16p thong tin co ban nhu thanh phan thach hoc, mat do va dut gay, diéu kién
dia chat thity van - dia chat cong trinh, diéu Kién dia hinh, d6 dbc, huéng ddc... Cac 16p thong tin dugc dua
vao cac md hinh tinh toan va két qua duoc thé hién dudi dang s6 vé kha nang xay ra truot 16 cho timg diém
(pixel) cu thé va lién két dé thé hién trén nén GIS thanh so d6 nguy co tai bién truot 16 (hazard map). Két
qua danh gid mue do x0i 16 duong bd cho cac dao thuoe quan dao Thé Chu cho thiy xu huéng x6i 16 s&
tiép tuc dién ra véi tdc 6 cham va vai dién tich nho. Tai cac khu vuc bo bién 1a cac tram tich bo roi véi
céc vat lidu cat, cat bun... kha ning x6i 16 s& dién ra manh m& do vang khdng c6 cac ngudn cung cap vat
liéu trdm tich tir trong bor..

Tir khéa: Truot 16, x6i 16 ven bd, nguy co xay ra tai bién, Thé Chu.

1. Giéi thiéu chung

Trong nhitng nam gan déy, cic dang tai bién dia chat & nudc ta dién ra ngay cang phuc tap, véi tan suit,
cuong do va mirc do tan phé cua chlng ngay cang cao, gay thiét hai lon vé ca ngudi va tai san ciia nhan
dan. Céc qua trinh tai bién dija chat la két qua t6 hop cua nhiéu yéu té vé nén dia chat, cac hoat dong kién
tao, cac diéu kién dia hinh, dia mao, diéu kién khi twong thity vin ciing nhu cac hoat dong cta con ngudi
[2,7,9].

Tai khu vyc quan dao Thé Chu, véi dac trung gdm cac dao xa bo 1a noi duy nhat thich hop cho viéc phat
trién kinh té - x& hoi va 1a noi sinh sdng chi yéu cta nhan dan dia phuong. Tuy nhién, ddy Ia nhitng khu
vuc hoan toan nim trong déi twong tac va chiu anh huéng truc tiép cua cac qua trinh tu nhién (hién tuong
X0i 16, bdi ty, 1a Iut, truot |16, nudc bién dang, x6i 16 ngam...) & d6i gan bo. Day 1a phan dat ven bién d& bi
phé huy bai cac qua trinh ty nhién va nhan tao, c6 thé gay ra nhitng mdi de doa cho méi trudng nhu giy
nguy co 6 nhiém mai trudng nudc, tram tich va cuong héa cac tai bién thién nhién. Bai b4o nay st dung
phuong phap Chi sb théng ké (Statistical Index) véi cac I6p thong tin co ban. Cac 16p thong tin duge dua
vao cac md hinh tinh toan va két qua duoc thé hién dudi dang sb vé kha nang xay ra truot 16 cho timg diém
(pixel) cu thé va lién két dé thé hién trén nén GIS thanh so do nguy co tai bién truot 1o (hazard map).

* T&c gia lién h¢:
Email: nguyet.imgg@gmail.com
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Hinh 1. Khu vic quan ddo Thé Chu trén dnh t6 hop cdc kénh RGB652 (Landsat 8 OLI, nim 2013
2. Phwong phap nghién ciu

Khu vuc quan d¢ao Thd Chu véi dic trung gdm cac dao xa bd, khong cé céc sb lidu quan trac lién tuc vé
cac biéu hién tai bién dia chat. Do vay, ngudn tu liéu vién tham véi dic diém da thoi gian, dugc thu thap
trong nhiéu thoi ky va phi trim cho ca mot khu vuc rong I6n chinh 1a céng cu hitu hiéu cho viéc theo doi
su bién dong cua duong bo ndi riéng va cac qua trinh x6i 16, bdi tu néi chung. Bong thoi, cac phuong phap
tinh toan dinh luong trén nén GIS ciing cho phép phan tich cac yéu té anh huong nhiam xic dinh nguy co
tai bién truot 16.
2.1. Phan tich bién dpng dwong bo sir dung tw ligu vién tham

Viéc phan tich qua trinh bién dong duong bo dua trén ngudn tu liéu vién tham dugc thuc hién théng qua
céc chi s6 khac biét mat nuéc (Normalized Difference Water Index - NDWI). Viéc tinh toan cac chi s6
khéc biét mit nude da duoc nhiéu nha nghién ctru [11,13,15] dua ra nhu:

NDWI pGreen pNIR
PGreen ~ PNR (1)

NDWI = Pred ~ PMR
Pred ~ PmR (2)

NDWI = Poreen ~ PMIR
Pcreen ~ PMIR (3)
Trong d6: NDWI - Chi sé khac biét mat nuéc chuan hoa
pGreen, pRed, pNIR, pMIR - Lan luot 1a cac kénh mau xanh luc, d6, can hong ngoai va hdng
ngoai song trung.
2.2. Phuong phap Chi so théng ké (Statistical Index)
Phuong phap chi s6 thdng ké c6 thé dugc md ta bang cong thuc:

H= ZWJ X;
j=1
Trong do: - xij lagiatri thong tin i cua I6p j
- wj latrong s6 cua lop j.
W _i_ A y A—A
TR AT A - A
ij j !

Trong d6: - wj la trong s6 cua 1op j ‘
- fij 1a xac suat xay ra tai bién cua thanh phan i trong 16p j

- ¥ la xac suat khong xay ra tai bien cua thanh phan i trong 16p j
- A 3 khu vuc xay ra tai bién nim trong thanh phan i cua I6p j

A 1a dién tich chung cua thanh phan i trong 16p
- A" Jatdng dién tich khu vuc xay ra tai bién trong viing nghién cau
- A 1a tdng dién tich vang nghién ctu
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3. Nguy co trugt 16 va x0i 16 ber bién .
3.1. Nguy co xd6i lg - béi tu khu vec ven bién

Dbi v6i ngudn anh vién tham tai khu vuc nghién ctu, dua trén viéc nghién ciru cac chi sé khéc biét mat
nu6e chuan héa (NDWI), ranh giGi bo va nuéce cé thé duge xac dinh mot cach khé rd rang mac du khu vire
quan dao Thd Chu c6 mét sé canh anh bi phu may kha I6n. Cac két qua phan tich cu thé tai khu vuc nghién
ctru cho thay ranh gisi duong bo dua trén su két hop giita cac kénh anh mau xanh luc (VISGreen) va hdng
ngoai song trung (Mid-Infrared) la rd nét nhat. Téng hop dién bién qua cac nam tir 1989 dén 2013cho phép
phéan chia duong bo khu vuc quan dao Thé Chu thanh cac khu vic ¢é x6i 16 manh dén rat manh, cac khu
vuc xen k& x6i 16 - bdi ty va khu vye duong b tich tu dong vai tro cha dao.
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Hinh 2. Xu thé bién déi duong bo theo thoi gian khu vic quan dao Thé Chu
3.2. Nguy co truet 16, dé 16 ven cdc dio

Két qua phan tich ddc diém dia hinh dia mao khu vuc nghién ctiu va két qua khao sat so b tir cac nghién
ctru c6 trude cho thiy cAu tao cia cac suon trén cac dao bao gdm chu yéu 1a cac khéi tang 16n, 1a san pham
clia qua trinh d6 16 trén cac da tram tich bi dap v& manh mé&. CAu tao khu vuc d6i bo chu yéu 1a céc dang
d6 16 - mai mon vai qué trinh mai mon thé hién khong rd ching to dac diém dia hinh déi bo quanh dao con
rat tré do qua trinh luc dia hod manh mé véi qué trinh cha yéu 1a d6 16 tao nén mot déi bo va sudn by ngam
déc, 1om cham, go ghé dé xay ra dong xody va x6i ngam manh khi c6 dong luc bién manh.

Xac suét truot 16 cho quan dao Thd Chu dugc tinh todn bang phwong phap chi s6 thong ké véi cac 16p
thong tin co ban nhu thanh phan thach hoc, mat do va dut giy, diéu kién dia chét thuy vin - dia chat cong
trinh, diéu kién dia hinh, d6 déc, huéng déc. ..
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a) B¢ cao dia hinh b) B déc dia hinh ¢) Huéng doc dia hinh

Hinh 3. Piéu kién dia hinh tai khu viec nghién ciru
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a) So d6 dia chdt va tram tich tang mat b) So do6 dia chdt cong trinh

Hinh 4. Diéu kién dia chdt tai khu vuc nghién cizu

Dua trén ngudn sé liéu thu thap dugc trong viing nghién ctu 1a cac vi tri truot 16 tai cac dao da dugc dua
vao dé xay dung ban d6 nguy co xay ra tai bién va duoc xay dung dudi dang xac suat xay ra tai bién. Xéc
suét tai bién truot 1o chinh 1a kha ning xay ra truot 1o tai mot khu vuc cu thé nao d6 dwa trén viéc phan tich
méi quan hé giira sy xuat hién cac diém truot 16 véi cac yéu td lien quan véi nd. Viéc xac dinh nguyén nhan
cua truot |6 trong da sb truong hop 12 rt kho khin do truot 16 hiém khi xay ra do mot nguyén nhan duy
nhét, do d6 viéc phan tich thuong dua trén sy tong hop cua cac 16p thong tin. Viéc két hop cac hé sb duoc
thuc hién theo co ché suy didn IUi tirng cap théng tin va két qua dwoc thé hién trén so dd nguy co tai bién
trugt 16 (hazard map).
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Hinh 5. So do nguy co tai bién trueot 16 khu viec quan dao Thé Chu
3.3. Nguy co truwot |6 ngdm dwdi bién

Hién twong truot 16 ngdm xay ra phd bién trén nhitng swon dia hinh c6 d6 déc 16n. Nguyén nhan gay ra
hién tuong truot 16 ndy ¢6 thé Ia do dich chuyén kién tao, dong dét, ndi lira hay truot trong luc cua nhiing
khéi dat da co thanh phan vat chat khong dong nhat... Ranh gigi giira cac khdi trugt c6 thé la cac bé mat
kién tao nhu dut gay, khe niit hodc déi xung yéu trong 16p vat liéu. Nhiing khdi truot ¢ thuong c6 kich
thuéc khac nhau, tly thude vao nguyén nhén tac dong dén chiing. Khu vuc nghién ciru nam trong ving co
diéu kién dia hinh day bién thoai, it ¢ su thay doi dot ngot vé do sau. Theo cac tai liéu do dac dia vat Iy,
khu vuc quan dao Tho Chu ton tai hai h triing sau kha dang thude. Trén bang sonar, trAm tich tang mat
chi yéu cua triing nay 1a céc trdm tich cat, phia sat dao doi chd ¢6 cudi tang.

a) Ho triing nam o phia Pong Bac, cach  b) HG triing ndm & phia Déng, cach ddi Déng khoang
bai Chien Thang khoang 1,5km, cé chiéu 1,2km, c6 chiéu réng khoang 1000m
réng khoang 700m

Hinh 6. Cac hé triing dwoc ghi nhdn trén bang dia chan
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Tuy kich thudc va d chénh cao cua bac dia hinh cua 2 triing khong 16n song céc triing nay déu nam dit
Iong tring vai vi tri cua cac dut gay. Trén mat cat dia chat c6 xuat hién cac ranh gisi phan xa bi ct cut mot
cach dot ngot, 6 mat ranh giGi doc véi goc d6 kha doc, cd thé lien quan dén dia hinh suon doc cua day
bién co. Pay 1a cac dau hi¢u kha quan trong lién quan dén céac khéi truot ¢d, co kha nang tai hoat dong khi
¢o cac hoat dong dia chan 16n xay ra. Nham danh gia nguy co xay ra truot 16 ngam trong khu vuc nghién
ctru, 3 mat cit di qua vi tri cac triing sdu dugc dua vao tinh toan 6n dinh bang phan mém mé phong
GEOSLOPE/W.

Murc @6 6n dinh cua cac swon dbc dugc danh gia bang phuong phap truot cung tron Morgenstern-Price
thong qua viéc tinh todn Hé s6 an toan (Factor of Safety - FS). CAc vi tri dua vao md phong déu nam dudi
muc nudce bién, tiy theo d6 sau cua day bién &p luc nudc 13 rdng 1én cac suon ddc ciing thay d6i khéc nhau,
dic biét tap trung tai cac vi tri swon doc thoai. Phuong phap tinh toén kha trugt cung tron theo Morgenstern
- Price thoa man ca hai diéu kién can bang lec (Ff) va can bang moment (Fm). Két qua tinh toan cu thé cho
3 mat cit tai khu vic quan dao Thé Chu cho thiy Hé sb an toan nho nhat FSmin = 1,468 va 16n nhét dat
FSmin = 2,595. Cac khdi trugt déu & trang thai on dinh khi khong c6 cac hién tuong tai bién c6 kha ning
kich thich bat thuong xay ra.
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Hinh 7. Két qua tinh todn nguy co trieot |6 ngam tai MC1 va hinh dang cung triot yéu nhat trén mat cat.

DAu hiéu trugt 16 ngam trong khu vue duoc thé hién 1a nhitng bac thém hep, ¢ cac d6 sau khoang tir -
40m dén -85m, kha ddc va rd rang trén bé mat dia hinh. Ngoai ra, sy ton tai cia hé théng cac dut gy nam
trang véi khdi truot 6 thé 1am phé v lién két, tao mat xung yéu va chia nho cac khéi, 1am ting nguy co
trugt caa suon. Tuy nhién néu két hop véi cac hoat dong dia dong luc khac nhu dong dét, ndi lia... van co
thé kich thich nguy co xay ra truot 1.

4. Thao luan va két luan

Tai khu vuc quan dao Thé Chu, cAc tai bién dia chat c6 nguy co cao nhat 1a qué trinh x6i 16 - boi tu ven
bd va hién tugng truot 16 trén cac dao ndi cling nhu nguy co truot 16 ngam tai cac triing su quanh dao.
Ngoai ra, sy ton tai cua hé thong cac dit gdy nam tring vai khéi truot ¢6 thé 1am pha v lién két, tao mat
xung yéu va chia nho céc khéi, lam ting nguy co truot cua swdn. Két qua phan tich anh vién tham cho thay
tai bién x6i 16 - bdi tu khu vuc ven bién dién ra véi cac mirc do khéac nhau, su tac dong la tong hop cua céc
yéu té tu nhién va cac hoat dong nhan sinh ven dao.

Bai béo str dung két hop phuong phép phén tich anh vién tham danh gia dién tlen duong bo theo thoi
gian va phuong phap Chi sb thong keé (Statistical Index). Cac két qua phan tich chi s6 NDWI cho thay, tai
khu vyuc nghién ctiu sir dung chi s6 NDWI2 dé chiét tach ranh gidi bo - nuée 12 rd nét nhat, c6 kha ning
sir dung cho cac viing hai dao xa bo khéc ciia nudc ta. Két qua tinh toan cho thiy mire do chinh xéac chung
(overall accuracy) kha cao, cac khu vuc duge khoanh ving c6 nguy co cao va réat cao chiém khoang 14,3%
dién tich nghién ciru song c6 thé du doan duoc gan 88% cac vi tri xay ra tai bién da biét. Gop phan cung
cip thong tin v& cac diu kién tai bién tu nhién phuc vu cho cdng tac quan Iy va bao vé méi truong ciing
nhu gép phan quan trong trong viéc quy hoach, phat trién kinh té xa hai khu vuc bién -dao va bao vé chu
quyén lanh hai.

Lé&i cam on: Bai bao 1a mot phan két qua nghién ciru cua dé tai c6 ma s: VT-UD.01/16-20 thudc Chuong
trinh KHCN cép Quéc gia vé cong nghé vil tru giai doan 2016-2020, Vién Han 1am Khoa hoc va Cong nghé
Viét Nam. T4p thé tac gia xin tran trong cam on.
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ABSTRACT

Research on landslide hazard and coastal erosion of tho chu islands,
vietnam

Nguyen Thi Anh Nguyet®*, Tran Anh Tuan?, Pham Viet Hong" Nguyen Thi Tra My?
! Institute of Marine Geology and Geophysics
2 Center of Information Archives and Geological Journal

Tho Chu islands have an important role in economic development and ensuring national security on
Thailand Bay of Vietnam. Coastal land is the only place suitable for socio-economic development and is
the main living place of local people. However, the area was affected by several types of geological hazards,
mainly the process of erosion - accretion of the shorelines, land slides, sea level rise... This area is prone
to destruction by natural and man-made processes, which can pose threats to the coastal zone environment
such as the risk of water pollution, sediment and catastrophe natural.

Risk assess of land slide of Tho Chu islands using Statistical Index with basic information such as
lithological composition, density and faults, hydro-geological conditions - geological conditions, terrain
conditions, slope, slope direction. Layers of information are included in the computational models and the
results are expressed numerically in terms of the likelihood of sliding for specific pixels and linked to GIS
based representations into the landslide hazard map. The results of assessing the extent of shoreline erosion
of Tho Chu islands indicate that the trend of erosion will continue at a slow rate and with small area.
Coastal areas are sandy sediments with sand, muddy sand ... ability erosion will occur strongly because
there is no source of sediment from the shore.

Keywords: landslide, coastal erosion, risk of catastrophe, Tho Chu islands
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SUSTAINABLE DEVELOPMENT

Panh gi4 chét lugng méi truong cac khu vuc khai thac
khoang san ven bi¢n thuoc hu;N/én Thach Ha, tinh Ha Tinh
str dung tu liéu vien tham va GIS

Nguyén Thi Anh Nguyét'*, Mai Khanh Phuong?, Nguyén Thi Tra My?3, Pau Thi Hai Trang*
1Vign Pia chdt va Pia vat Iy Bién, Vién Han 1am Khoa hoc va Cong nghé Viét Nam
2 Truong Dai hoc Songkla, Phuket, Thai Lan
3 Trung tam Théng tin Liueu trit v Tap chi dia chdt, Téng cuc Djia chat va Khoang san Viét Nam
4 Truong Pai hoc M6 - Pia Chat Ha Ngi

TOM TAT

Khai thac ngudn tai nguyén thién nhién, bién chung thanh cic san phdm can thiét phuc vu cudc sdng hang
ngay la mot nhu cau tat yéu dbi véi qué trinh phat trién kinh t& xa hoi. Tuy nhién, véi quy mo khai thac
tuong dbi 16n va chwa ¢ su quan 1y thich hop; tai nhidu noi trén ldnh thd Viét Nam dang phai dbi mat véi
nguy co 6 nhiém moi truong do hoat dong khai thac khoang san giy ra. Vung Thach Ha, tinh Ha Tinh voi
nguon tai nguyén khoang san phong pht, da dang da va dang dugc khai thac dé gop phan thiic ddy kinh té
dia phuong. Nhung ciing chinh tai Ha Tinh, tinh hinh 6 nhiém méi truong dang dién ra hét sirc phirc tap va
dang bao dong. Su tich tu, phat tan chat thai ciia hoat dong khai thac khoang san dang gay tac dong xau dén
canh quan va hinh thai méi truong, gy 0 nhiém ning né d6i voi moi truong dat, nuéc, khong khi va tro
thanh van d¢ cdp bach mang tinh chinh trji va xa hoi ciia cong dong. Ap dung két hop GIS va vién tham
gip xdc dinh nhanh cac khu vue dang c6 cac hoat dong tham do, khai thac, ché bién khoang san, su phan
b ciia cac Iuu vue c6 kha nang chiu anh huong, cac khu vuc bi 6 nhidm... trén dién rong & ca thoi diém
hién tai va qua khtr s& gitip cho cac nha nghién ctru, quan 1y méi truong c6 nhirng dinh huéng cu thé trong
cong tac kiém tra giam sat, quan 1y va bao vé méi truong.

Tir khéa: Khai thac khoang san, Cong nghé GIS, chat luong méi trudng, Thach Ha-Ha Tinh

1. Giéi thiéu chung

Tinh Ha Tinh néi chung va huyén Thach Ha néi riéng dwoc cho 1a ving c6 trit luong tai nguyén doi dao
v6i nhiéu loai khoang san trén dia ban da va dang dugc khai thac tai cac mo: mo Ilmenit Thach Van, mé
I[lmenit CAm Hoa, mo da xdy dung tai Ra Méc, Rt Con, nai Nam Gidi, mo st Thach Khé. Hoat dong khai
thac khoang san da gop phan giai quyét viéc 1am, ting thu ngan sach, phat trién kinh té dia phwong, nhung
do sb luwong mo khai thac 16n, cong nghé khai thac con lac hau, cong tac bao v¢é moi trudng chua dugc chu
trong... dd dan dén moi trudng tai nhidu ving khai thac khoang san bi 6 nhiém va suy thoai kha nghiém
trong va dang giy nhiéu tac dong xdu dén moi truong xung quanh. Hién nay, viéc sir dung két hop cong
nghé GIS va tu liéu vién tham phuc vu cho cong tic danh gi tai nguyén - méi trudng di bude dau cho
thdy hiéu qua vé mat quan ly. Trong do6, viéc st dung cac «cong cu méi trong danh gia cac anh hudng moi
truong lién quan den hoat dong khai khoang ciing dang dan duoc quan tdm, chu ¥. Cac két qua phan tich

tur nguon tu liéu vién tham c6 thé gip xac dinh nhanh cac khu vyc dang c6 cac hoat dong thdm do, khai

thac, ché bién khoang san, su phan bd cua cac luu vuc c6 khd nang chiu anh hudng, cac khu vuc bi 6
nhlém trén dién rong ¢ ca thoi diém hién tai va qua khir dwa trén ngudn tu liéu anh luu trir dé tir d6 xay
dung co so dir ligu dién bién 6 nhidm moi truong do cac hoat dong khai khoang gay ra. Nguon thong tin tir
anh vién tham két hop véi cac két qua quan tric méi truong cho phép xay dung cac CSDL vé dién bién moi
truong theo thoi gian, ciing nhu x4c dinh duge mirc d 6 nhiém ddi véi timg d6i twong modi truong chiu ton
thuong (dat, nuéc, khong khi, con nguoi...). Su két hop cong nghé nay da tro thanh mot cong cu hiru higu
giup cho cac nha nghién ctru, quan ly moi truong ¢6 nhirng dinh hudéng cu thé trong cong tac kiém tra giam
sat, quan 1y va bao vé moi truong. Cu thé dbi voi khu vue nghién ctru Thach Ha, viéc ing dung hai phuong
phap nham:

+ X4y dung ban d6 hién trang khu vuc nghién ctru theo khong gian va thoi gian;

* T&c gia lién h¢:
Email: nguyet.imgg@gmail.com
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+ Xac dinh din bién moi trudng va khoanh ving nguy co 6 nhiém nhiam dua ra nhitng canh bao tam
thoi dé dam bao an toan strc khoe cho ngudi dan ciing nhu gitp cic nha quéan 1y, chinh quyén dia phuong
c6 nhitng bién phap quan ly phu hop.

2. Co sé nguon tai ligu va Phwong phap nghién ciu
2.1. Co sé nguén tai ligu

Nguon tai liéu phuc vu cho nghién ctru nay duoc thu thap tong hop tir cac két qua do vé ban dd dia chat
va khoang san tai khu virc nghién ciu bao gom:

- Dic diém dia chat, khoang san, cac diéu kién dia chat cong trinh, thuy vin, dia mao, vo phong hoa, diéu
kién khai thac mo;

- Céc tai ligu chi tiét vé két qua tham do va khai thac khoang san, thong tin vé trix lugng, chat lugng, dién
tich dugc cap phép, cong suat khai thac...;

- CAc sy ¢b moi trudng, cac bao cao DTM, béo céo danh gid anh huong cia hoat dong khai khoang toi
moi truong trong khu vuc nghién cuu;

- Céc tai liéu khi twong thity van khu vuc, nén dia hinh, anh vién tham céc khu vuc xung quanh cac khu
mo;

- CAc tiéu chuan, quy chuan ky thuat vé méi truong nhu Quy chuan ki thuat Qudc gia vé tiéu chuan chat
lugng nuéc mat QCVN 08:2015/BTNMT; nudéc ngim QCVN 09:2015/BTNMT; nuéc thai QCVN
24:2009/BTNMT; dét va chat thai rin QCVN 03:2015/BTNMT; khéng khi QCVN 05:2013/BTNMT va
QCVN 26:2010/BTNMT, cac thong tu s 07/2007/TT-BTNMT ngay 03/7/2007 va thong tu sb
04/2012/TT-BTNMT ngay 8/5/2012 quy dinh vé cac tiéu chi xac dinh co s¢ gay 6 nhiém moi truong;

106° 04'06"

105° 54'31"

Hinh 1. V; tri khu viec nghién cizu trén ban do dia chat tinh Hinh 2. Vi tri cc diém mé ven bién
Ha Tinh Thach Ha - Cam Xuyén, tinh Ha Tinh

2.2. Phwong phdp nghién ciru
2.2.1. Chi so 6 nhiem khéng khi (Air Pollution Index - API)

Dua trén céc két qua phan tich mau, mirc d6 6 nhidm lién quan dén chit lugng khong khi dwoc tinh
toan bang chi s API (Air Pollution Index) cua nhém tac gia Rao va nnk. (2004):
API = = (T, 22t) + 100 )
Trong d6:  TS; 1a gid tri quan trac trung binh cua thong sé i
QCi: gia tri quy chuan cua théng s6
API = 1( 50, co NOx TSP PMqg ) 100 @)
B , 5\QCso2 QCco QCnox QCrsp  QCpM1o0 R
Chi s6 API cd thé dugc tinh truc tiép trén anh Landsat dya theo céng thac hoi quy ¢6 dang nhu sau
(Mozumder va nnk., 2012):
AP angsat = - 460.0 - 10.4*pSWIR + 1.0%pNIR - 6.4*V| + 851.6*TVI 3)
Trong d6:  pSWIR la gia tri phé cua kénh hong ngoai séng ngan (Short-wave infrared)
pNIR 1a gié tri ph6 cua kénh can hong ngoai (Near infrared)
VI 1a Chi s thyc vat (Vegetation Index)
TVI 1a Chi sb thyc vat chuyén doi (Transformed Vegetation Index)
Dbi v6i anh Landsat 8, viéc tinh toan dugc thuc hién dua trén céc kénh anh tuong tng nhu sau:

B5 B5—-B4
APl gnasats = —460,0 — 10,4 * B7 + 1,0+ B5 — 6.4 * —+851,6 + /BS+B4— +0,5 (4)
Trong do: B7, B5, B4 la cac kénh anh Landsat 8

176



Bang 1. Nguong phan chia mize dé 6 nhiém

Gia tri API Chat lwgng khong khi Mau
0-25 Tot Xanh
26 — 50 O nhiém nhe Vang
51-75 O nhiém trung binh Da cam
76 — 100 O nhiém ning Po
Trén 100 bic biét 6 nhiém Nau

2.2.2. Phirong phdp phan tich anh vién tham va GIS

Day la phuong phéap chu dao nham danh gia hién trang va dién bién & nhiém mai truong tai khu vyc khai
thac khoang san. Ngudn anh vién tham da thoi gian duoc sir dung dé phan tich sy thay déi cac dién tich
khai thac khoang san qua céac nam. Céng nghé GIS gilp cho viéc luu trit, cip nhat va st dung co hiéu qua
cac dir liéu da co vé mac do 6 nhidm moi truong tai khu vuc nghién ciru. Phuong phap phan tich niy s&
gilp cho viéc thé hién truc quan nhét cac két qua nghién ciru, cac diém néng vé khai thac khoang san ciing
nhu hiéu qua rit cao véi cac khu vuc c6 do che phu kém, dia hinh phan cit manh, kho khén trong qué trinh
khao sat.

Toa 43 (VN 2000) | Két qui do DO_pH Két qui phin tich (mg') - | S hitw | Tegp 44 (v 2000) htz\n:phin tich (ppm)
ln o
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o Hinh 3. Két qua phan tich chdt heong méi truong: a) Nudc mdt va b) Dat
Nguon so liéu vé céc vi tri khao sat, lay mau phéan tich chat lugng méi truong duoc thé hién nhu trong
hinh sau:

- — —_——

B

a) b) C)
Hinh 4. Cac v; tri ldy mau: a) Nuwéc thai; b) Nudc mat (xanh luc) va nwéc ngam (xanh lam); c) Pat va
chat thdi ran cua khu viec ven bién Thach Ha-Cam Xuyén

Kha ning phat tan cac chit gay 6 nhiém ciing dugc phan tich dya trén sy phan bé cua mang ludi sbng
sudi va cac diéu kién dia hinh tai khu vuc nghién ciru. Cac két qua cudi cing la xay dung ban dd 6 nhiém
tdng hop dua trén viéc tich hop cac didu kién méi trudng dat, nude va khong khi cua khu vuc tng dung
phuong phéap chdng 16p ban db trong GIS nhu thé hién trong hinh sau:

Phén cdp & nhidm

|

Biéu kién
méi trrang khong khi

Didukitn At gl -

moi truamg nude

Pidu kién

mai trurong dat Ban db 6 nhiém téng hop

Tich hop théng tin

Hinh 5. So d6 tich hop xay dung ban d@o 6 nhiém méi trwong khu viec nghién cizu
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3. Két qua va thao luan
3.1. Pdnh gid bién dpng cac dién tich khai thdc va khoanh viing nguy co é nhiém

Dua trén két qua phan tich anh vién tham da thoi gian tir nim 2000 dén 2017, sy bién dong cac dién tich
khai thac khoang san tai khu vuc nghién ciru duge danh gia 1a tuong d6i nhanh tir 229,4 ha (ndm 2000) téi
679,4 ha (nam 2017) tdng 450 ha qua 17 nam.
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Hinh 6. Di¢n tich khoanh ving khai thdac qua cac nam tir 2000-2017
3.2. Chdt lwgng méi trwong va khoanh viing nguy co 6 nhiém céc khu veec khai thac khoang sdn

Trén dia ban vung ven bién Thach, Ha Tinh hién trang méi truong khong khi tai cac khu khai thac va
doc theo céc truc dwdng van chuyén khoang san bi 6 nhidm. Thoi diém 6 nhidm tir 7 gio dén 18 gio hang
ngay. Nguyén nhan 0 nhiém 1a do khoi min, khi thai cua cac loai dong co va bui dat do cac phuong tién
van chuyén gay ra. Van dé 6 nhidm moéi truong khdng khi tai viing nghién cau (chu yeu 1a bui lo ling) chiu
anh huong khong chi cua cac hoat dong khai thac khoang san ma con chiu tac dong rat lon cua diéu kién
tu nhién va cac hoat dong nhan sinh tai dia phwong nhu viéc chat pha rirng phong ho ven bién. Két qua tinh
toan chi s6 6 nhiém khong khi AP (hinh 7a) cho thay phan Ion cac dién tich khai thac khoang san ven bién
déu c6 mirc do 6 nhidm bui lo lang rat cao, gia tri API nhiéu vi tri ¢6 gid tri tir 80 Ién tGi trén 125, & muc &
nhiém nang dén 6 nhiém nghiém trong.

Déi vai sb lieu phan tich chat lugng nude mat, két qua nghién ciu cho thay sudi Chiia Tran va toan bo
c4c sudi nhanh déu bi 6 nhiém. Nudc subi ¢ mau tring duc, chira nhiéu cin lo limg. Nudc ngam trong cac
giéng sinh hoat ctia dan bi 6 nhidm dic biét nghiém trong. Két qua phan tich céc chi tiéu cé trong mau nuée
mit (Zn, Pb, Mn, Cd, SS, As, Hg, DO, BODs, COD, NO3) dugc sé hod va tinh todn noi suy bang phan
mém Surfer nhu trinh bay trén hinh 7b. O nhidm dac biét nghiém trong dién ra tai khu Thach Khé (pH,
Mn), khu Cdm Hoa (pH, DO, COD, BODs, As) véi dién tich lan lwot 1a 221,5ha; 76,7 ha. B4i véi khu
Thach Vin 6 nhiém & muc nghiém trong vai cac chi sé pH, DO, COD, BODs, trong téng dién tich 188,2
ha. Ngoai ra, sudi Chlia Tran va toan bo cac sudi nhanh déu bi 6 nhidm (pH: 4,86-5,94, thip hon tiéu chuan
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1,23-1,01 lan; ham lugng DO: 5,6-5,7 mg/l, thap hon tiéu chuan 1,07-1,05 lan; COD: 19-47 mg/l, vuot tiéu
chuin 1,9-4,7 1an; BODS5: 13-26 mg/l, vuot tiéu chudn 3,25-6,5 lan). Nugc ngam trong cac giéng sinh hoat
cta dan bi 6 nhidm dic biét nghiém trong (Nudc ¢ mau tring duc, ham lwong COD: 28-56 mg/l, vuot tiéu
chuén 7-14 1an). Ngudn nudc 6 nhidm dugc danh gia c6 lién quan truc tiép dén CTCP Khai thac Ché bién
d4 Thach Hai, CTCP 999; mo sit cua CTCP Sét Thach Khé va mo dét san lap cua CTCP Xay lip Thuong
mai \ Van tai Hoang Duong

T
ir

Mdrc A 6 nhiém

Tha

a) O nhiém khong khi b) Méi truong nudc ¢) Méi trwong dat
Hinh 7. So dé chdt lwong méi trirong tai khu viec nghién cizu

Dbi vi moi truong dat, trén dia ban viing ven bién Thach Ha - Cam Xuyeén, dién tich dat bi 6 nhiém do
hoat dong khai thac khoang san gay ra la dat dong bang ven bién, phan bé chu yéu & 3 khu vic chinh gom
Thach Khé, Thach Vin va Cam Hoa. Viéc tich hop cac ban d6 6 nhiém kim loai ning trong dat dwoc thyc
hién trén phan mém Surfer thong qua md dun chong 16p ban do. Két qua tich hop tir 6 ban d6 thanh phan
nhu mod ta & trén cho phép xay dung ban d 6 nhidm cac kim loai niang trong dét tai khu vuc nghién cuu.
Dua theo két qua khoanh viing 6 nhiém méi trudng dat, khu Thach Khé van chwa bi & nhidm; khu Thach
Vin bi 6 nhiém nghiém trong boi As va khu Cam Hoa bi 6 nhiém dic biét nghiém trong boi As va Cu.

Trung
binh

Mirc d9 6 nhiém

Thap

Hink 8. So do khonh ng o nhiém mai rzmng tal khu vuc ven blen Thach Ha - Cam Xuyén, Ha Tinh

4. Két luan

Cac hoat dong khai thac khoang san tai khu vuc Thach Ha, tinh Ha Tinh tuy dem lai nguén thu cho ngén
sach va gilip nang cao doi song cua nhan dan song da va dang gy nhiéu tac dong xau dén moi treong xung
quanh. Biéu hién rd nét nhit 1a viéc st dung thiéu hiéu qua nguon tai nguyén thién nhién, tic dong den canh
quan va hinh thai méi truong, 1am tich tu va phat tan cac chat thai, gy 6 nhiém nghiém trong nguén nuée
ctia khu vuc... Dac biét nghiém trong dbi vai cac vi tri khai thac c6 dat da thai c6 kha ning hoa tan, chuyén
tai cac kim loai nang, doc hai c6 mat trong dat da thai gay 6 nhiém dat, nwéc mat, nuéc ngam va sy 6 nhiém
nay con nghiém trong hon nhiéu do mirc d6 6 nhidm do hoé chét, thudc tuyén dugc sir dung trong cac qua
trinh tuyén khoang gay ra. Nhiing hoat dong nay dang pha v& can bang diéu kién sinh thai duoc hinh thanh
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tir hang chuc triéu nam, gay 6 nhidm nang né d6i véi moi trudng, tré thanh van dé cip bach mang tinh xa
hoi cua cong dong tai dia phuwong, noi truc tiép c6 cac hoat dong khoéng san dang didn ra mot cach sau sic.
Viéc khoanh viing cac vi tri khai thac, ché bién khoang san cua khu vire duoc thuc hién dya trén ban d6
ranh gidi cip phép cac mo, dong thoi dya trén nén tu liéu anh vién tham qua cic nim nham khoanh dinh
ca céc dién tich khai théac trai phép trong khu vuc cd thé gitp déanh gia dugc mirc do, quy md anh huong
dén céc vuing chiu anh hudng ciing nhu dy bao dugc cac tic dong moi truong sinh thai co thé xay ra.

Loi cam on: Bai béo 1a mot phan két qua nghién ciru ciaa Nhiém vu co so cho can bo tré nim 2018 cua
Vién bia chit va Pia vat ly Bién, Vién Han 1am Khoa hoc va Cong nghé Viét Nam. Tép thé tac gia xin tran
trong cam on.
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nhiém méi treong, gay 6 nhiém moi truedng nghiém trong, Ha Noi.
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ABSTRACT

Applying remote sensing technology and gis to assess the
environmental quality of the mineral exploitation area of Thach Ha,
Ha Tinh province

Nguyen Thi Anh Nguyet®*, Mai Khanh Phuong?, Nguyen Thi Tra My?, Dau Thi Hai Trang*
! Institute of Marine Geology and Geophysics
Prince of Songkla University, Phuket Campus
3 Center of Information Archives and Journals Geological
4 Hanoi University of Mining and Geology
Exploitation of natural resources, turning them into essential products for daily life is an indispensable
need for socio-economic development. However, with relatively large scale of exploitation and lack of
proper management; Many places in Vietnam face the risk of environmental pollution caused by mineral
exploitation activities. Thach Ha, Ha Tinh province with rich mineral resources has been exploited to
contribute to the local economy. But also in Ha Tinh, the situation of environmental pollution is happening
very complex and alarming. The accumulation and spreading of wastes from mineral mining activities is
causing bad impacts on the landscape and morphology, causing serious pollution to the land, water and air
environment and become a problem the political and social of the community. Apply the combination of
remote sensing and GIS will be used to quickly identify areas where mineral exploration, exploitation and
processing activities are in progress, polluted areas... in large scale at present and in the past will help
researchers, environmental managers have specific directions in supervision, management and
environmental protection.

Keywords: Mineral exploitation, GIS technology, environmental quality, Thach Ha-Ha Tinh
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Landslide susceptibility mapping using geospatial analysis and
Recurrent Neural Network (RNN)

Quoc Phi Nguyen®*
'Hanoi University of Mining and Geology

ABSTRACT

Landslide susceptibility map is an imperative basic tool for land use application, spatial planning and
disaster mitigation. The landslide was governed by the interaction of several factors: lithology, slope angle,
fractures inside rockmass, weathering profile, groundwater condition, rainfall, etc. This research examines
the effectiveness of using a special architecture of Artificial Neural Network (ANN) in landslides
predictions called Recurrent Neural Network (RNN). Geographic Information System (GIS) was applied
to analyze the relation between landslide causative factors together with the landslide inventory and produce
the causative factors maps. Then a RNN model was developed to characterize landslide-prone areas and
the accuracies of the RNN model were compared with a Feed-forward Neural Network (FNN). The average
success rates from RNN and FNN for the training samples were 87.53% and 79.46%, respectively. The
accuracies of the RNN and FNN models for the test area were 83.68%, and 76.85%, respectively. The
results show that the prediction accuracy of RNN model is much higher than the FNN for landslides along
road corridors from Lao Cai province. The results suggest that, the RNN model is an effective and feasible
method to further improve accuracy for landslide prediction in study area. The landslide susceptibility map
can be used for preliminary landslide hazard prevention and mitigation, and proper planning for landuse
and infrastructural development purpose.

Keywords: landslide susceptibility, Recurrent Neural Network, data mining, Lao Cai

1. Introduction

Landslides are dangerous geological disasters with catastrophic effects on human lives and properties.
Vietnam is one of the areas where suffer the most serious geo-hazards such as landslides and debris flows
in Asia. Landslide can be defined as a geological phenomenon under the influence of gravity, which can
occur in offshore, coastal and onshore environments. Landslide includes a wide range of ground
movements, such as rockfalls, deep failure of slopes and shallow slides. In the northern part of Vietnam,
the large-scale landslides are notable for their scale and serious destruction. The last decades have witnhessed
an increase in the magnitude and frequency of these catastrophes. This is probably due to the rapid
economic development and high population growth of Vietnam, which results in overexploitation of the
environment including increased deforestation and occupation of mountainous and hillside areas.

In Lao Cai province, landslide is widespread and recurrent phenomena due to its particular geological
and geomorphological patterns. Historical investigations have revealed that, in the last 10 years, at least 45
single and multiple large-scale landslides have caused 78 deaths and injured people. This trend will continue
in future under increased unplanned urbanization and development, continued deforestation and increased
regional precipitationin landslide prone areas. Therefore, the prediction of landslide is essential for carrying
out quicker and safer mitigation programs, as well as future planning of the area. However, the prediction
of landslide is a difficult task and requires a thorough study of past activities to determine the change
condition. The stability of natural or manmade slopes was governed by the interaction of several factors,
such as: lithology, weathering profile, geological engineering and hydrogeological conditions, drainage
network, slope angle, landcover/landuse, etc., and hence, there has been a growing interest in questioning
relationship between landslide hazard and related variables.

The Artificial Neural Networks (ANNS) is effective in geoscience applications as they are extensively
used for pattern recognition and classification. From a structural point of view, ANNS can be classified into
two main types: feedforward neural networks (FNNs) and recurrent neural networks (RNNSs). In recent

*Corresponding author
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years, the ANNs have been widely used in modeling the landslide susceptibility. However, the previous
works mainly focus on the FNNs, the RNNs have not been applied in the area of landslide prediction so
far. Previous studies show that ANN-based classifiers have been successfully in landslide prediction (Chang
and Liu, 2004; Chen and Tang, 2015; Nguyen Quoc Phi et al., 2016), landslide detection and classification
(Gorsevski et al., 2016: Chang et al., 2010), and landslide susceptibility (Dieu Tien Bui et al., 2016a, Dieu
Tien Bui et al., 2016b, Quoc Phi Nguyen et al., 2018). However, the previous works mainly focus on the
FNNs, the RNNs have not been applied in the area of landslide susceptibility mapping so far. RNNs are
more appropriate for presenting nonlinear dynamic systems than FNNs (Lee H. and Park Y., 1991; Yu W.,
2004). Since the landslides are essentially nonlinear dynamical systems, using RNNs for modeling can
anticipate their behaviors more accurately. For this purpose, current research presents a framework to
establish a landslide susceptibility model based on RNNs. The method was implemented for the prediction
of landslides along road corridor of Lao Cai province, Vietnam.

2. Methodology
2.1. Artificial Neural Networks (ANNs)

The Artificial Neural Network is made up of a large number of independent inter-connected units,
which are neurons and synapses. Upon receiving sufficiently intense stimulus (input) from the preceding
units, the unit is activated and sends signal to the connecting units.

S
o

Lithology =
Fault density i
~ Landslide probability

Weathering profile ’ T -~j:_“ -
Slope angle& S CO— = R ’

Drainage network

Landuse

—
Road density T -

Figure 1. An example of landslide analysis in ANNs

The transformation is completed in two phases (Lee et al., 2007): Firstly, each input signal is multiplied
by the weight of the connection and the results of the single products are added to obtain an amount called
total input. Secondly, the unit applies a transfer function which transforms the sum of the input signals into
output signals. The behavior of an ANN depends on the architecture of the network and on both the weights
assigned to the connections and the transfer function.

2.2. Recurrent Neural Network (RNN)

A recurrent neural network (RNN) is a class of ANNs where connections between nodes form a directed
graph along a sequence. This allows it to exhibit temporal dynamic behavior for a time sequence. Unlike
feedforward neural networks, RNNs can use their internal state (memory) to process sequences of inputs.
They are very powerful in computational analysis and are biologically more reliable than other NN
techniques given their lack of internal states. The memory of past activations in RNN is very effective with
feedback connections, making them suitable for learning the temporal dynamics of sequential data. RNN
is very powerful when used to map input and output sequences because it uses contextual information.
However, traditional RNNs face the challenge of exploding or vanishing gradients. Hochreiter and
Schmidhuber (1997) proposed long short-term memory (LSTM) to tackle this issue. Hidden units in LSTM
are replaced with memory blocks that contain three multiplicative units (input, output, forget gates) and
self-connected memory cells to allow for reading, writing, and resetting through a memory block and
behavioral control. A single LSTM unit is shown in figure below. c; is the sum of inputs at time step t and
its previous time step activations. LSTM updates time step i given inputs X, ht.1, and c+1 (Donahue et al.,
2015).
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Figure 2. Structure of a memory cell in long short- term memory (LSTM)- RNN

Input gates:

i, =oW,.X +W,.h, +W;.c, +b) 1)
Forget gates:

fo = oWy X + Wi ny +Woe X + W, €, +by) )

Cell units:

c, =i.tanh(W, .x, +W,.h_, +b, +Db; Cc ;) (3)
Output gates:

0, =o(W,,.x, +W, ., +W_.X, +Db,) 4)
The hidden activation (output of the cell) is also given by a product of the two terms:

¢, =0,.tanh(c,) (5)

where oand tanh are an element-wise non-linearity, such as a sigmoid function and hyperbolic tangent
function, respectively; W is the weight matrix; x; refers to input at time step t; h..1 represents the hidden state
vector of the previous time step; and b, denotes the input bias vector.

The memory cell unit ¢ is a sum of two terms: the previous memory cell unit ct1, which is modulated
by f: and ¢, a function of the current input, and previous hidden state, modulated by the input gate i: due to
ir and f; being sigmoidal. Their values range within [0, 1], and i; and f; can be considered as knobs that the
LSTM learns to selectively forget its previous memory or consider its current input, whilst oy is an output
gate that learns how much of the memaory cell to transfer to the hidden layers.

3. Case study
3.1. Landslide database

A database for landslide susceptibility in study area was developed based on:

- The field surveys, were carried on with high accuracy GPS on topographic maps of 1:50,000 (partly
1:10,000). Historical data in study area were also collected from previous studies and reports.

- The geological maps of 1:200,000 (Bac Quang and Lao Cai-Kim Binh sheets), and recent 1:50,000
scale maps cover the study area were used.

- Topographic maps of 1:50,000, produced in 2004.

- Satellite images of Landsat 7 (ETM+) and Landsat 8 (OLI), which include scenes of 128/44 and
128/045 (path/row), taken in 2005, 2010 and 2015 with cloud cover <10% were used.

The landslide-related parameters were then prepared as shown in table 1.

Table 1. Derived variables utilized for landslide analysis

Components Variables Data sources Map scales
. . 1:200,000
Seotocica Lithology Geological maps 1:50.000
eologica :
Condiﬁons Geological structures | Geological maps, RS images 1'_200’000
1:50,000
Weathering profile Geological maps 1:50,000
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Geological engineering . L ]
conditions Geological engineering maps 1:50,000
Hydrogeological . ]
conditions Hydrogeological maps 1:50,000
Elevation Topographic maps 1:50,000
Slope angle Topographic maps 1:50,000
Natural : ;
conditions Slope exposure Topographic maps 1:50,000
Drainage networks Topographic maps, RS images | 1:50,000
Land cover Topographic maps, RS images | 1:50,000
Landuse Topographic maps, RS images | 1:50,000
Human-induced - - - )
conditions Road density Topographic maps, RS images | 1:50,000
House density Topographic maps, RS images | 1:50,000

Identification of the landslide locations and delimitations was carried out by fieldwork, supported
by analysis of the satellite images and historical data. The geo-database, collects information related to 82
landslide bodies along two main roads from the main city of Lao Cai (Laocai City) toward its adjacent
county (Bao Thang).
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103°52'30"
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Figure 3. Landslide location map
Factors are grouped based on geological, natural and human-induced conditions (table 1). Hence, in
addition to making a landslides inventory in the investigated area, the 13 variables described in table 1 were
used as causal factors. The study was carried out using a 30m grid size DTM.

3.2.  Analysis and Results

For the RNN, the work is divided in two steps: the training phase, in which two third (66%) of the total
dataset were selected as training set and the weights were calculated, and the validation procedure, in which
the obtained susceptibility map was cross-validated with the inventory database. The RNN model were
implemented using the open source Orange3 deep learning framework.

184



® sie: |Goceor

O

o
§ Data Table

Preprocessed Data Gelocted Data —
D Data — Deta Data
%, Evauation Resuts

Lao GaiLandslde

Preprocess Processed Data
Test & Score Confusion Matrix

&
é
i

Visualize

o
e 5
e &

5

Recurrent Neural

Feedforward Neural
Network

Figure 4. Workflow for landslide susceptibility analysis
In this study, RNN received 13 features as inputs to differentiate landslide and non-landslide locations.
RNN consisted of an LSTM layer with 100 hidden units, two fully connected layers, a dropout layer, a
softmax layer and an output layer showing the presence/absence of landslides. The back-propagation
technique was used in trained the RNN model with Rectified Linear Unit (ReLU) activation and Stochastic
Gradient Descent (SGD) solver.
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Figure 5. Input data visualize and optimized parameter for RNN model

After 150 iterations of the initial values, the optimal values for RNN model were obtained for landslide
and non-slide areas and among the evaluated parameters, the model with the highest validation accuracy
was selected. The qualitative assessment of the RNN model yielded high-quality results, landslide locations
were detected and correctly differentiated from non-landslide locations with 87.53% for the training set and
83.68% for test set. On the other hand, the qualitative assessment of FNN produced low-quality results with
79.46% for the training set and 76.85% for test set. Overfitting can be avoided when dropouts are controlled
through the number of parameters in the RNN model. The sensitivity analysis of the effects of dropout rate
with various keep probability parameters on the RNN model. The results showed that the appropriate
dropout rate is 0.6 for the RNN model.

4, Conclusion

The RNN modeling which is very good in learning and processing information can work out the complex
nonlinear relation by using the present data to learn models. This paper has investigated the use RNN for
landslide prediction. The RNN model exhibited better accuracy in the analysis and both training and test
sets than the FNN model. Obtained results show that the RNN approach is effective at predicting landslide
susceptibility along road networks in Lao Cai province. Therefore, this method has a good perspective in
application and further development.

The susceptibility map prepared in this study is a step forward in the management of landslide hazard in
study area. The quantification of landslide locations along road sections where landslides are small in size
but occur frequently. Susceptibility assessment including small-sized landslides is important if these occur
as even small slips can result in fatal accidents. Although the limited availability of information of landslide
occurrence, especially the time span of collected data and exact date of landslides, the calculation of hazard
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maps was still feasible. To bring the prediction into real life, the combination of landslide hazard maps with
additional information, such as travel distance, vulnerability assessment... is currently conducting for
subsequent risk analysis and estimates the probable losses due to future landslide events in study area.
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Ap dung md hinh théng ké va phuong phéap phan tich yéu té chinh dé
danh gia va du béo bién dong moi trudng trong tram tich cum cang
Nam Cau Trang - Quang Ninh

Nguyén Phuong®*, Nguyén Phuong Dong?

Nguyén Thi Hoa!, Vii Thi Lan Anh%, Nguy&n Thi Hang?
! Truong DH Mo - Dia chat; 2 Cong ty ¢6 phan Tu vén trién khai cong ngh¢ Mo - Dia chat

TOM TAT

Bai béo gisi thiéu két qua ap dung mo hinh thong ké, két hgp phuong phap phan tich yéu té chinh dé danh
gia hién trang va dy bao bién dong moéi truong trong tram tich & cum cang Nam Cau Trang (NCT), tinh
Quang Ninh. Két qua nghién ctru rat ra mot s6 két luan sau:

Ham luong trung binh cua céc nguyén té As, Cd nho hon chi tiéu cho phép, nguoc lai Hg, Pb va dau m&
khoang déu vuot chi tiéu cho phép. Ham lugng cac nguyén tb va dau ma khoang phan bé thuoc loai dong
déu dén khong dong déu va phan bé theo ham phan bd chuan. Cac nguyén tb kim loai nang va dau mo
khoang trong tram tich cum cang NCT lay trong 2 mua 1a tuong ty nhau va cé quan hé chat ché vai nhau
(R >0,7). Dac diém phan b6 va méi quan h¢ gitra cac nguyén t kim loai nang va dau md khoang trong
mdi truong trdm tich 1a khdng cé su bién dong theo mua; nghia 1a khong phu thugc vao yéu t6 khi tugng
thily van khu vuc nghién ciru, ma phu thugc mirc d6 phét thai ciia ngudn gay 6 nhidm va vi tri ludng van
tai (?)

Két qua ghép nhém céc vi tri 1dy mau theo phuong phép phan tich yéu té chinh phtt hop véi thuc té, cu thé:
Nhém 1: gdbm 06 mau (gdm 2 phu nhém: 1a, 1b) phan bd & trung tim cum cang va hai bén ludng vén tai
duong thay. Dic trung cliia nhom nay 1a ham luong cac nguyén t As, Hg, Pb, Cd va dau m& khoang cao
gap 1,6 (Pb) dén 3,8 lan (dau ma khoang) so véi ham lugng trung binh ciia cac mau thugc nhém 2 va ham
lwong trung binh cua Hg, Pb, dau m& khoang déu vuot so véi Quy chuan cho phép tir 1,8 (Pb) dén 678,3
lan (diu m& khoang).

Nhom 2: gdm 08 mau, tap trung & ven bd khu d6 thi va xa ludng van tai. Ham lugng trung binh cua As,
Hg, Pb, Cd va dau m& khoang déu thip hon nhém 1, nhung ham lugng trung binh cua Hg, Pb va dau ma
khoang d&u vuot so véi Quy chuan cho phép tir 1,13 (Pb) dén 179,5 1an (dau m& khoéng).

Tir khéa: Yéu t6 chinh; méi trudng cum cang; Quang Ninh

1. Pat van dé

Phuong phép toan xu ly tai liéu dugc xem nhu 13 chuyén nganh khoa hoc co ban nham giai quyét cac
nhiém vu trong linh vuc méi trudng noéi chung, dia moi truong noi rleng Bai vi, biang phuong phap truyen
thong, khong cho phép danh gia dwoc dic diém phan b, mirc d6 bién doi trong khong gian, ciing nhur mbi
guan hé tuong quan gitta cac chi tiéu moi truong tai khu vuc nghién ctu; song, phuong phap toan néi
chung, phuong phép toan théng ké noi riéng hoan toan cho phép giai quyét duoc cac noi dung do. Ngay
nay, nhiéu nha nghién ctru, xem mé hinh toan thong ké, két hop phuong phép phan tich yéu té chinh nhu
1a mot cong cu tién quyét va khdng thé thiéu trong xur ly tai Ileu dia moi trrong. Sy phol horp gitra 2 phuong
phap nay khdng chi cho phép g|a1 thich dac diém phan b6, mbi quan hé gitra céc yéu t6 gay 6 nhiém moi
truong, ma con xac dinh dugc cac yéu t chinh (thanh phan chinh) gay 6 nhiém méi truong tai cac khu vuc
nghién ciru; dong thoi c6 kha nang danh gia va du bao su bién dong cua cac thanh phan (chi tiéu) moi
truong trong dat, nudc, khong khi lién quan dén qua trinh tu nhién va hoat dong nhan sinh. Phuong phap
toan thong ké, két hop phan tich yéu t chinh khong chi cho phép mé ta dic diém phan bé cua cac théng sé
mdi truedng bao dam tinh hiéu qua, sat thuc va khdng chéch, ma con xac dinh duoc vai trd cua tirng yéu té
(thdng s6 hay chi tiéu méi truong), ciing nhu méi quan hé nhan qua trong qué trinh phat sinh, phét trién va hinh
thanh cac yéu té gay 6 nhidm méi truong ty nhién. Bai bao giGi thisu mot sb két qua nghién ciu méi vé& danh
gia hién trang va du béo bién dong méi trudng trong tram tich cum cang NCT, Quang Ninh trén co s& &p
dung phdi hop mé hinh théng ké va phuong phap phan tich yéu té chinh; tir d6 dé xuat giai phap phong

*Tac gia lién h¢
Email: phuongmdc@yahoo.com
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ngtra, giam thiéu cac tac dong tiéu cuc do hoat dong cua con nguoi dén moi trudng va bién phap nang cao
hiéu qua cong tac quan Iy méi trudng trong hoat ddong & cum cang NCT, tinh Quang Ninh.

2. Khai quat vé hién trang méi trwong khu vuc nghién ciu
2.1. Hign trgng moi trwong tw nhién khu verc cum cdang NCT, Qudng Ninh

Cum cang Nam Cau Trang thudc phuong Hong Ha, ¢6 dia hinh cha yéu 1a doi ni, gom cac day nui da
v6i nhu Nui Ham va cac doi dat nam pia Bac phuong. Dia hinh cao vé phia bac va thap dan vé phia nam.
Khu vuc nghién ctu c6 nhiéu tai nguyén thién nhién rat c6 gia tri; trong d6 ¢6 di san thé gisi Vinh Ha Long,
vuon Québc gia Bai T Long, nhiéu cira song va viing vinh nuéc sau. Phan b6 dan sé va toc do phat trién
cong nghiép, do thi gay suc ép tryc tiép dén moi trudng nudce bién.

Hoat dong phat trién cua cac nganh cdng nghiép I6n trén khu vuc nhu khai thac khoang san, dién, Xi
ming, dong tau di lam ting déng ké thai lugng 6 nhidm vao méi truong bién. Hoat dong lan bién dé mo
rong quy dat, quy hoach cac khu cong nghiép, cang bién, nha may, khu db thi, giao théng, nudi trong thiy
san, nhat 1a 16ng bé da thai ra mot luong 16n thie an du thira va tau hoat dong khai thac, danh bit, dich vy
thiy san, hoat dong du lich trén dia ban tinh Ia nguyén nhan gay suy giam chat lugng nuéc bién ven bor va
ngudn gay & nhidm tram tich cum cang NCT. Ngoai ra, chit gay 6 nhlem Vinh Ha Long - Bai T Long con
do s rira tr0| cac ngudn 6 nhiém trén dét lién qua hé thong sdng, sudi, lach, tridu dwa ra Vinh va dé truc
tiép tir ngudn nudce thai sinh hoat cua dan cu ven bién, khach du lich, nudi tréng thay san. .

2.2. Cac nguén phat thai chinh gay 6 nhiém kim logi ngng trong tram tich cum cang NCT

Tai khu vuc nghlen ctru, ngudn phat sinh nguyén té kim loai ning (Cd, As, Hg, Pb,...) chu yéu 1a nudc
thai rira troi qua bé mat bén béi chira than chdy tran xudng bién cac ngudn khac bao gom chét thai truc tlep
tir cac tau ra vao bén xa thai xudng bién...va thudng theo hai con duong chinh 1a do rira trdi cac nguon 6
nhiém trén dat lién qua hé théng sdng, sudi, lach, tridu dua ra Vinh va dé tryc tiép tir ngudn nudc thai sinh
hoat ciia dan cu ven bién, khach du lich, nudi trong thay san, cang xuat than ven bién...[Nguyén Thanh
Hung, 2012].

Céc kim loai ning c6 trong céc loai chat thai ndi trén s& lan truyén trong moi trudng nudc, sau d6 s& ling
dong tich tu lai theo thoi gian va ngam Xuong day tram tich.

- C4c ngudn phét thai chinh gay 6 nhidm dau trong tram tich

Tinh trang gay 6 nhidm dau khu vuc cum cang NCT c6 xu huéng ngay cang gia tang va phtc tap hon
do cac ngudn phat thai khong duoc kiém soat, mot phan dau tan trong nudc va phan con lai bam vao céc
tap chat lo lung va ling xudng day gay ra 6 nhidm tram tich tai khu vic cum cang NCT.

2.3. Phuwong phap nghién criru
2.3.1. Phuwong phdp ngodi troi

Trén co sé thu thap tai liéu hién trang méi truong ty nhién tai mot s diém thudc khu vge cum cang NCT
Quang Ninh va vung lan can tr cac cong trinh trude (luu trir & S Tai nguyén va Moi truong Quang Ninh),
dé danh gia hién trang méi truong tu nhién tai khu vuc nghién cau.

2.3.2. Cdng tac nghién citu trong phong
a. Thu thap, téng hep tai liéu

Thu thap, téng hop tai liéu tir cac cong trinh trude [Nguyén Thanh Hung, 2012; S Tai nguyén va Moi

truong Quang Ninh, 2011; S¢ Tai nguyén va Mai truong Quang Ninh, 2012; Vién tai nguyén moi truong

bién, 2009]; trén co so do, lua chon ngudn tai liéu bao dam do tin cay dé xu ly trén pham mém EXCEL.

Vi tri ldy mau trong tram tich cum cang Quang Ninh duoc thé hién trén hinh 1.
b. Phwong phdp xir Iy sé li¢u

- Phurong phdp théng ké hai chiéu

Ham luong kim loai nang va diu m& khoang trong trim tich c6 thé s& bién dbi rat 16n theo vi tri gan
v6i ham lwong ty nhién dén ham lwong cao gap hang ngan lan & nhitng noi gin véi cac ngudn cong nghiép
hay khai thac moé lién quan dén kim loai. Mt khac, dia hinh c6 thé déng vai trd quan trong trong su phan
bé ctia ham lugng céc kim loai nang trong tram tich ting mat cua khu vuc cum cang NCT. Ham lugng céc
kim loai nang thuong ¢ xu thé giam dan tir b ra khoi, tir trong ludng ra ngoai ludng tuyén van chuyén.
Ham luong dau m& khoang cling tvong ty nhu vay. Vi vy, can phai nghién ctru lam sang to moi quan he
gitra cac yeu t6 nay. Dé giai quyet nhiém vu nay, nguoi ta thuong su dung phuorng phap phan tich théng ké
dva vao cac két qua quan tric dé xdc dinh sy phy thudc twong quan gitra céc thdng sb véi nhau.

He¢ sb tuong quan phan anh mdi quan hé giira hai chi tidu (thong s0) x, y ky hiéu 1a Ryy va duoc Xac
dinh theo cbng thirc:
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Trong d6: x;. yilan lugt 14 gia tri cua thong sO x va y tai mau (diém quan tric) th i; n 1a s6 mau (diém)
nghién ctru. Dé dy bao c6 d6 déng tin cdy cao, hé s6 trong quan can phai 16n (Ryy > 0,7)

- Phurong phdp phan tich yéu té chinh

Noi dung phuong phéap tom tat nhu sau: Gia sir mdi mot d6i tugng nghién ciru (dat, nudc, khong khi),
ngudi ta chi can xem xét 2 thanh phan chii yéu Y va Z dic trung vé mirc do 6 nhiém nao do6 trong sé m chi
tiéu 1a du, tirc 1a ma tran tai liéu gdc (Taxm) chi cAn hai cot va n dong twong tng véi n ddi twong can nghién
ctru. Khi @6, néu biéu dién ddi tuong trén truong tuong quan co truc X va Y, ta ¢6 thé hinh dung dugc mic
d6 ddng nhat ctia dbi twong nghién ctiru. Dé danh gid mirc d6 dong nhét cua tap miu va tim kiém cac chi
tiéu quan trong nhét trong s6 m chi tiéu phén tich, nguoi ta thudng st dung phép phan tich yéu té chinh
[Nguyén Phirong, Nguyen Quéc Phi, 2018, https://slideshare.vn/].

Gia sir ma tran goc T ¢6 m ¢ot, tirc 1a ¢6 m biéu tugng x1, X2,..., Xm va cac biéu tuong nay déu da dugc
qui tAm v6i ma tran dong bién [Si]mxm, tir d6 ta tim dugc bién tugng mai Y 1a t6 hop tuyén tinh ciia m bién
ban dau X1, Xz,..., Xn dudi dang phuong trinh: Y = X%, b;x; (2);

Ye€u cau dat ra la phai xac dinh cac hé 5O bi sao cho bién Y chira dyng nhiéu thong tin ban dau nhat. Nhu
vay, yeu cau phai chon cac hé s6 bj sao cho bién Y ¢6 phwong sai 16n nhat. Ngoai ra, dé bién Y tim duoc 1a
duy nhat, can phai thoa man thém diéu kién sau: Y7, b? = 1 3);

Néu ki hiéu p 1a vecto c¢6 cac thanh phan (bs, by,..., bm), thi vecto can tim dugc goi 1a vecto riéng tmg
v6i gia tri p 10n nhét ctia ma tran dong bién [Sij]mcm, tic 1a: (S-A)p=0  (4);

Tuong tu nhu vay, ta xét thém mot bién Z méi 1a t6 hop tuyén tinh cia cac bién ban dau dudi dang
phuong trinh: Z = 1%, ¢;x; 5);

Phu’o’ng trinh 5 phéi thod méan céc diéu kién: Chtra dung nhiéu chi tiéu vé cac dir liéu ban dau va thoa
mén diéu kién 1a bién duy nhat: Y™, c? =1 (6);
Thanh phéan bién Z phai thoa méan dleu kién truc giao voi thanh phan Y.

Khi d6 néu goi y 1a cac vecto riéng cta cac thanh phan (cy, Cz,..., Cm), thi vecto v ciing dwoc goi 1a vecto
riéng, (mg véi gia tri riéng thir hai 2 ctia ma tran dong bién [Sij]mcm, tirc 1: (S-Al)y=0  (7);

Mot cach tong quat, néu bién ngau nhién X c¢6 m chiéu, c6 ky vong bang 0, ma tran dong bién [Sij]m«m
thi bao gio ciing ton tai mot phép bién doi truc giao: U =p’X (®);

Sao cho ma trdn phuong sai ciia U ¢6 dang dudng chéo véi cac phan tir Aj la nghiém cua phuong trinh 4.

Céc thanh phan Ux= peX truc giao nhau va duoc goi 1a yéu té chinh. Ngoai ra, bién ngau nhién U nhén
dugc qua phép bién ddi truc giao s& bao toan phuong sai, tic 1a: 6% + 6% = 6%+ 6% = const 9);

Bao dam dinh thirc ctia ma tran dong bién tuong tmg bién U ciing bang |S|.

1)

3. Két qua va thao luan
3.1. Pic diém phan bé thong ké va méi quan hé fwong quan giia nguyén té kim logi va dau mé khoang
trong tram tich tgi khu vec NCT
a. Bdc trung phdn bé thong ké cac nguyén té kim logi nang trong tram tich
Két qua xur 1y cac dic trung thong ké ham lugng cac nguyén t6 kim loai niang va dau ma khoang trong
tram tich cum cang NCT, Quang Ninh (14 diém lay mau vao mua mua va mua khd) tong hop o bang 1.
Bang 1. Cac thdng sé ddc trung thong ké ham lwong cac nguyén té kim logi ngng
va dau mé khoang trong tram tich cum cang NCT, Qudng Ninh (dot 1: mia mua)
Don vi: mglkg

Nguyén Ham luong (mg/kg) Phuong sai Hé s6 bién Ham phén b QCVN
t6 min max | Trung binh (69 thién (V%) thdng ké 43:2012/BTNMT
As 16,7 39,6 25,78 89,38 36,65 phan bd chuan 41,60
Hg 1,3 2,7 1,88 0,24 26,11 phan b chuan 0,70
Pb 1134 | 2891 169,85 3612,9 35,39 phan b chuan 112,00
Cd 0,06 0,25 0,14 0,0058 54,58 phan bé chuan 4,20
Dau m& 65 461 205,93 17141,7 63,58 phan bd chuan 0,5

(Ghi cht: * QCVN 10-MT:2015/BTNMT- quy chuan ky thudt quac gia vé chat hiegng nuweéce bién, (mg/l))
Tir bang 1 cho thay ham lwong trung binh cua Hg, Pb va dau m& khoang trong tram tich cum cang NCT
vao mia mua déu vuot chi tiéu cho phép. Nguyén t& As & mét s vi tri da co biéu hién 6 nhiém. Ham lugng
nguyén t6 Cd va dau m& khoang phan bé khong ddng déu, cac nguyén t con lai phan b dong déu va c6
thé quy nap vé ham phan bé chuan.
Két qua nghién ctru ciing chi rd cac kim loai nang va dau m& khoang phan bé trong tram tich cum cang
NCT, Quang Ninh c6 sy khac nhau khdng nhiéu giira 2 muia (muia mua va mua kho).
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b. Méi quan hé twong quan cdc nguyén té kim logi trong méi trwong tram tich ddy

Trén co so s6 liéu thu thép tir cac cong trinh nghién ciru truée ¢ khu vuc nghién cau st dung cong thic
(1) véi su trg gilip cua phan mém Excel, tinh duoc hé so twong quan cap gitra cac nguyén to kim loai, dau
m& khoang véi nhau va gitra chiing vaéi vi tri lay mau. Két qua tong hop trong bang 2 (dot 1: mia mua) va
bang 3 (dot 2: mua kho).

Bang 2. Hé s6 twong quan giira cac nguyén té (dot 1) | Bdng 3. Hé sé tirong quan giira cac nguyén té (dot 2)
As | Hg Pb | Cd [ Damd | x |y As Hg | Pb | Cd | Dumd | x |y
As 1 As 1
Hg [096| 1 Hg 0,92 1
Pb [073]| 072 | 1 Pb 089 083 1
cd [095] 093 |08 1 Cd 094 (092 [088| 1
Damd | 0,95 [ 0,90 [ 061 | 0,88 1 Dumy | 088 | 0,87 | 0,70 [ 0,91 1
X 0,22 | 0,22 | 0,18 | 0,23 0,16 1 X 0,19 0,15 | 0,40 | 0,17 0,13 1
y 0,09 | 0,12 005 | 0,05 0,10 00 |1 y 0,13 0,20 | 007 | 0,08 | -0,02 | 08 |1

Tur bang 2, 3 rdt ra mot s6 nhan xét sau:

- Méi quan hé tuong quan giira c4c nguyén té kim loai nang va dau ma khoang trong tram tich cum cang
NCT lay trong miia mua va mua kho 1a trong tw nhau; giita chiing c6 quan hé chat ch& véi nhau va hau nhu
khong c6 quan hé véi vi tri ldy mau; ngoai trir nguyén té Pb vao mua khé (dot 2) ¢6 quan hé thuan tuong
dbi chat ché véi vi tri 1y mau (R = 0,4).

- Su phan b6, mdi quan hé giita cac nguyén té kim loai nang va dau m& khoéng trong tram tich khdng
c6 su bién dong theo mua; n6i cach khac 1a khong phu thudc vao yéu té khi tugng thily van khu v nghién
ctru, ma ¢6 1& chi phu thugc mirc do phét thai ciia ngudn gay 6 nhidm va vi tri ludng van tai (?).

3.2. Phan tich yéu té (thanh phdn) chinh trong tram tich day khu vuc cum cing NCT, Quang Ninh

Trong noi dung nay, tac gia chi dé cap két qua nghién cau cua tap mau lay trong mua mua (dot 1). Tir
bang ma tran hé sé twong quan cap giita cac nguyén té (bang 2), xac dinh gia tri riéng va vecto riéng cua
ma tran hé s tuong quan. Do khubn kho bai bao, nén tac gia trich dan ra mot s6 két qua tinh toan trung
gian va két qua cudi cung theo trinh tu sau:

- Budc 1: Tinh gia tri riéng thir 1 ciia ma tran trong quan. DAu tién tir ma tran tuong quan, tim tbng cac
hé s6 tuong quan theo tirng hang, c4c tng nay tao nén vecto Wi (bang 4).

- Budc 2: Tim gié tri vecto W1lmax (Wimax = 4,423). Lan luot chia Wi cho Wimax va tim  dugc vecto
ban dau V1 (0,990; 0,973,...), dugc ghi thanh hang dau tién dudi ma tran tuong quan (bang 4).

- Buéc 3: Tim tong md&i bang cach nhén 1an lugt cac gia tri cia vecto Vi voi cac ‘hang tir tuong tng
trong ma tran va tong tit ca cac tich ndy theo hang s& nhan dwoc vevto W2 (ndi suy 1an 1) va ghi cot tiép
theo bén phai ma tran tvong quan (W2= 4,386; 4,315...) (bang 4).

Bang 4. Bang tinh gia tri riéng ciia ma tran
Ma tran h¢ s0 tuwong quan (Rxy Cac tong vecto (Wi)

1 0,964 | 0,733 0,950 | 0,945 4,593 4,386 | 4,392 4,409 | 4,394
0,964 1 0,722 0,929 | 0,902 4,518 4,315 | 4,392 4,338 | 4,322
0,733 0,722 1 0,885 | 0,613 3,953 3,738 3,739 3,751 3,740
0,950 0,929 0,885 1 0,876 4,641 4,418 4,422 4,438 4,423
0,945 0,902 0,613 0,876 1 4,336 4,146 4,153 4,168 4,154
0,990 0,973 | 0,852 1 0,934

0,993 | 0,977 | 0,846 1 0,939
0,993 | 0,977 | 0,846 1 0,939
0,993 | 0,977 | 0,845 1 0,939
0,993 | 0,977 | 0,845 1 0,939

Tim gia tri tong 16n nhét cua Wai (Wamax = 4,418), lay cac gia tri Wi chia cho Womax va nhén duoc
vecto V2 (0,993; 0,977...), ghi tiép ¢ hang thir 2 dudi ma trén twong quan (bang 4). Tlep tuc quy trinh tinh
toan nhu vay cho dén khi nao dat dugc trang thai vecto miu W; va vecto khoi diém Vi 6n dinh khong co sy
thay ddi dang ké. Nhitng gi4 tri cudi ciing cua cac vecto W va V duoc ghi trong cot va hang cudi cing cua
ma trén twong quan (bang 4). Tong 16n nhét ctia vecto W nay chinh 14 gia tri riéng thir nhat A, = 4,423,

- Budc 4: Nhan vecto W hodc V voi mot gia quyén nao dé dé cho téng binh phuong cac thanh vién
clia vecto bang chinh gia tri riéng A1. D& dang ta xac dinh dugc theo phuong trinh sau:

ay = /W =0987; a,= /sz =0,223 (10)

Nhan tit ca cac gié tri ciia vecto V v6i gia sb av, ta nhan dugc vevto riéng thir nhit cua gi tri yéu td
01 va ghi & hang 1 va cot 1 ctia bang 5.
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- Bu6c 5: Dua vao cac gia tri cia vecto 6y, tinh ma trén cac hé s6 ctia yéu t6 thir nhat bang cach nhan
chéo cdc gia tri hang véi cOt twong Umg, két qua tong hop & bang 5.

- Budc 6: Tién hanh trir cdc hang tir twong tmg ctia ma tran tuong quan (bang 2 hodc 3) v6i ma tran cac
hé s6 yéu td thir nhat (bang 5), nhan duoc ma tran tan du lan 1. Két qua tong hop & bang 6.

B%rjggi Mgiggg cag’gée’;o tgftgg?at 0.927 Bang 6. Ma trdn tan dir lan 1 cia cac hé so tiwong quan
0,981 | 0,962 | 0,946 | 0,818 | 0,968 | 0,909 | 0,038 0,018 -0,085 -0,018 0,036
0,965 | 0,946 | 0,931 | 0,805 | 0,953 | 0,895 | 0,018 0,069 -0,083 -0,023 0,008
0,835 ] 0,818 | 0,805 | 0,696 | 0,824 | 0,774 | -0,085 | -0,083 0,304 0,061 -0,161
0,987 | 0,968 | 0,953 | 0,824 | 0,975 | 0,915 | -0,018 | -0,023 0,061 0,025 -0,039
0,927 | 0,909 | 0,895 | 0,774 | 0,915 | 0,860 | 0,036 0,008 -0,161 -0,039 0,140

T ma tran tan du (bang 6), ti€p tuc thuc hién cac budc 1ap lai qua trinh tinh toan nhu da tién hanh dé
thanh 1ap bang twong ty bang 4. Qua trinh tim kiém céc gia tri riéng A va vecto 8 duogc thyc hién 5 lan
(trong g 5 thanh phan nghién ctru). Két qua tinh todn céc gia trong yéu td 6; tong hop & bang 7.

Bang 7. CAc gia trong yéu to 6

Cac tinh Yéu tb 0i
chét 1 2 3 4 5
As 0,981 | -0,151 | -0,028 | -0,105 0,062
Hg 0,965 | -0,138 | -0,210 | 0,079 -0,004
Pb 0,835 | 0546 | 0,048 | 0,037 0,035
Cd 0,987 | 0,120 | 0,012 | -0,058 | -0,086
Daumd | 0,927 | -0,316 | 0,192 | 0,058 0,001
A 4423 | 0,455 | 0,084 | 0,025 0,012
£,% 88,47 | 9,001 | 1,682 | 0,508 0,250

T bang 7 chi rd 2 chi tiéu (As va Hg)
chiém 97,56% tong lwong thong tin chung;
trong do riéng nguyén t6 As dd chiém dén
88,47% va tit ca cac hé sd vecto déu duong.
Céc chi tiéu con lai (Pb, Cd, diu m& khoang)
chiém ty trong thong tin khong dang ké. Piéu
d6 chi ra rang, c6 thé c6 mot nguyén nhan nao
d6 tac dong 1am cho As va cic nguyén t6 (Hg,
Pb, Cd), dau m& khoang tich tu dong thoi
trong tram tich khu vuc cum cang NCT.

- Buéc 6:). Dwa vao bang tai liéu géc, cai tao cac yéu té chinh (As va Hg) vé dang qui tim theo cong thirc

sau: t =

(x—x)
g

(12); cac ky hiéu da chi dan ¢ cac cong thirc trén. Két qua tinh toén tong hop & bang 8.

Khi d6, Z méi 12 t6 hop tuyén tinh cua cac bién ban dau dudi dang phuong trinh (5) va dugc xac dinh

theo cong thuc gan dung sau: Z = %l Yk 1 Omtm  (12)
Dua vao tai liéu gbc (két qua phan tich), tién hanh tinh cac gia tri Z va két qua tong hop & bang 9.

Bdng 8. Két qud tinh thanh phan dinh muec (t) Bang 9. Keét qua tinh gid tri Z cho cdc
ciia cdc yéu to thanh phan chinh
NO As Hg Pb Cd Dau md As Hg Pb Cd Dau m&
t1 t2 t3 ta ts t1 t2 t3 14 ts
1 0,909 0,393 2,027 1,433 0,498 2,301 1,382 0,352 | -0,266 0,036
2 0,640 1,128 2,120 1,298 0,527 2,499 1,329 -0,123 | 0,356 -0,009
3 -0,872 | -1,075 | -0,762 | -0,721 -0,690 -1,845 -0,008 0,248 | -0,127 -0,137
4 | -0,914 | -0,708 | -0,790 | -0,856 -0,617 -1,738 -0,155 0,025 0,151 -0,079
5 1,427 1,311 0,533 0,894 0,936 2,311 -0,434 -0,339 | -0,148 0,233
6 1,230 1,495 0,409 1,164 0,805 2,323 -0,418 -0,549 | -0,102 -0,129
7 -0,872 | -0,892 | -0,706 | -0,991 -0,741 -1,887 -0,024 0,079 0,056 0,080
8 -0,810 | -1,075 | -0,681 | -0,856 -0,719 -1,860 0,033 0,230 | -0,111 0,026
9 -0,769 | -0,525 | -0,639 | -0,721 -0,814 -1,550 0,014 -0,222 | 0,061 -0,062
10 | -0,644 | -0,708 | -0,566 | -0,856 -0,836 -1,620 0,069 -0,109 | -0,054 0,141
11 | 1,220 1,128 0,141 1,029 1,752 2,397 -1,027 0,296 0,055 -0,098
12 | 1,137 0,944 0,288 0,760 1,716 2,191 -0,882 0,425 0,138 0,116
13| -0,872 | -0,892 | -0,722 | -0,721 -0,887 -1,832 0,079 -0,009 | -0,099 -0,132
14 | -0,810 | -0,525 | -0,651 | -0,856 -0,931 -1,689 -0,549 -0,559 | -1,658 1,493
by 4,423 | 0455 | 0,084 | 0,025 | 0,012

Dua vao bang 9, xac dinh su phan bd cua cac diém 1€iy mau tram tich theo hé toa d6 mdi, tirc theo 2 chi

tiéu chinh da xac dinh & trén 1a As va Hg (hinh 2).

Bang 10. Két qud ham heong trung binh ciia cdc nguyén t6 va dau mé khodng

theo két qua ghép nhom ( Pon vi: mg/kg)

Nhém S6 miu As Hg Pb Cd Diu m&
1 6 36,18 2,47 206,37 | 0,22 339.17
2 8 17,70 1,45 126,69 | 0,07 89.75

QCVN 43:2012/BTNMT 41,6 0,7 112 42 05

(Ghi cha: * QCVN 10-MT:2015/BTNMT- quy chudn ky thudt quéc gia vé chat heong nuwéc bién,(mg/l))
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Tir bang 10 rdt ra mot s6 nhan xét sau:

- Ham lwong cua cac nguyén td As, Hg, Pb, Cd va diu m& khoang thudc nhom 01 cao gap 1,6 lan (Pb)
dén 3,8 1an (dau m& khoang) so véi ham lugng trung binh cia cac mau thuéc nhom 02 va ham lwong trung
binh ciia cac nguyén té Hg, Pb, dau m& khoang déu vuot so v6i Quy chuéan cho phép tir 1,8 (Pb) dén 678,3
lan (diu m& khoang).

- Ham lugng trung binh ciia As, Hg, Pb, Cd va dau m& khoang ciia nhom 2 déu thap hon nhom 1, nhung
ham luong trung binh cua Hg, Pb va ddu md& khoang déu vugt so voi Quy chuan cho phép tir 1,13 (Pb)
dén 179,5 1an (dau m& khoang).

@) Trén hinh 2, cac diém lay mau phan
thanh 2 nhom riéng biét, cu thé:
- Nhém 1: gom gém 06 mau va chia
thanh 2 phu nhom 1a (2 miu) va phu
nhém 1b (4 mau).
— - Nhom 2: gdm 08 mau.

4 lD_{AL]

Nhém 1

Dién tich phan b cua cac nhom thé
hién trén hinh 1. Két qua xac dinh ham
lwong trung binh ciia cac nguyén tb va
dau m& khoang theo timg nhom thé hién
trong bang 10.

Hinh 2. Vi tri cdc d’ié’m’ld’y méu trén hé toa do mdi
xdc dinh theo 2 yéu to (thanh phan) la As va Hg

4. Két luan

- Tinh trang 6 nhiém kim loai ning va dau m& khoang trong tram tich khu vuc NCT ¢6 xu huéng ngay
cang gia ting va phuc tap hon do cac ngudn phét thai chua dugc Kiém soét triét dé. Hién tai, ham luong
trung binh caa Hg, Pb va dau m& khoang trong tram tich déu vuot chi tiéu cho phép, ngoai ra, nguyén tb
As & mot sb vi tri da c6 biéu hién 6 nhidm; dic biét hai bén tuyén ludng van tai duong thay.

- Pic diém phan b thong ké va mdi quan hé tuong quan gilta cac nguyén t6 kim loai nang va dau ma
khoang trong tram tich cum cang NCT khéng c6 su bién dong theo mua; nghia la khong phu thude vao yéu
t6 khi tuong thuy van, ma chi phu thuge mire do phat thai cua ngudn gay 6 nhidm va vi tri ludng van tai.

- Kétqua ghép nhom dya trén co s phan tich yéu t chinh dugc chia thanh 2 nhom co dic trung riéng:

+ Nhom 1: gdm 06 mau (gdm 2 phy nhém: 1a, 1b), phan bd & cym cang va hai bén luong van tai duong

thity. Piac trung cia nhom nay 1a ham lugng cua cac nguyén té kim loai ning va ddu m& khoang kha

cao va ham lugng trung binh cta As, Hg, Pb va ddu m& khoang déu vuot Quy chuin cho phép.

+ Nhém 2: gdm 08 mau, tap trung & ven bd khu d6 thi va xa ludng van tai. Ham lugng trung binh cua
As, Hg, Pb, Cd va dau m& khoang nho hon nhém 1, nhung ham lugng trung binh cua Hg, Pb va dau m&
khoang déu vuot so v6i Quy chuan cho phép.

- Khu vuc cum cang NCT nam tlep glap véi Vinh Ha Long, la di san thién nhién cua thé gisi, hién tai
C4C tram tich day da va dang bi 0 nhlem vé ham lugng dau mg khoang va mot s6 kim loai nang. Bé dam
bdo phat trién bén vimng, trudc mat can tap trung mot so giai phap téng thé cac chinh sach va cong tac quan
ly vé moi truong, két hop giai phap xa hoi hoa cong tac bao vé méi truong véi giai phap cong cu hd tro vé
kinh té nhiam hai hoa loi ich gitra hoat dong khai thac khoang san, van tai duong thay, hoat dong du lich
véi cac hoat dong khéc.
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ABSTRACT

Application of statistis method and methodological analysis to access
and predict changes in sediment in Nam Cau Trang port cluter - quang
ninh province

Nguyen Phuong?, Nguyen Phuong Dong?, Nguyen Thi Hoa?, Vu Thi Lan Anh?, Nguyen Thi Hang?
1 Hanoi University of Mining and Geology

2Mining and Geology Technology Consulting and Deploying Joint Stock Company

This article reports the results of applying statistics method combined with main prime parsing method
to access current and variable environment in the sediment at the port cluster of Nam Cau Trang (NCT),
Quang Ninh Province. From the results, we came to the following conclusions:

The average content of elements As, Cd is smaller than the technical regulations, but the content of
elements Hg, Pb and mineral oil is higher than that. The content of elements Hg, Pb and mineral distribution
is uneven and distributed as permitted standard.

The heavy metal elements and mineral oil in the sediments of the seaport group in the two seasons are
similar and closely related (R> 0.7). The distribution and relationship between heavy metal elements and
mineral grease in the sediment are not seasonal fluctuations; thus, it does not depend on the hydrological
meteorology of the study area, but it depends on the level of pollutant emissions and the location of transport flows.

The results of grouping the sampling locations according to the main factor analysis method are in line
with reality, specifically:

Group 1: consists of 06 samples (2 sub-groups: 1a, 1b) distributed in the center of the port cluster and
the two sides of the waterway transport. The characteristics of this group are high content of As, Hg, Pb,
Cd and mineral oil (around 1.6 to 3.8 times higher than samples in group 2) and high average content of
Hg, Pb, mineral oil (around 1.8 to 678.3 times exceeded the permitted standard).

Group 2: consists of 08 samples, concentrated in coastal urban areas and far from transportation route.
The average content of As, Hg, Pb, Cd and mineral grease is lower than group 1, but the average content
of Hg, Pb and mineral oil is higher than the permitted standard by 1.13 (Pb) to 179.5 times (mineral oil).

Keywords: key factors; port cluster environmental; Quang Ninh Province.
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ABSTRACT

Phuket was recognized as a tin mining area for hundreds year, the last mine field was shut down in 1995
due to tourism transformation of government policy (Sakunboonpanich, 2011). Abandoned mining field
can be left behind the heavy metal in the subsoil, groundwater, and river contaminations (Suteerasal and
Bhongsuwan, 2006). Bang-Yai river is a river canal flowing along the major groups of the abandoned
mining filed at the upstream downward to the sea in a southeastern part of Phuket. An electrical resistivity
survey was used to investigate the subsoil contamination along Bang-Yai river, the 2D electrical resistivity
imaging (2D-ERI) was done by the inversion model to delineate the spatial extent of the contamination in
the subsurface. The results from 2D-ERI show that the contamination is detected at a shallow part from the
surface with a high accumulation in an upstream part of Bang-Yai river, where is ever occupied by a major
group of tin mining fields, the contaminated accumulation gradually reduces downward to the sea at
Saphan-Hin area of the Southeastern Phuket. Induced polarization (IP) method was also conducted in the
same time and survey lines of the electrical resistivity survey in order to validate the 2D-ERI results, the IP
imaging was inversed to compare the results from 2D-ERI. The comparison results between 2D-ERI and
IP imaging were consistent with each other for confirming the subsoil contamination along Bang-Yai river.
Keywords: Electrical resistivity imaging, Induced polarization, Phuket, Abandoned Mining, Subsoil
contamination.

INTRODUCTION

Phuket is the biggest island located in the south of Thailand, the main economic activity was a tin mining
for a hundred years before the tourism transformation starting from 1995 up to now. Abandoned tin mining
has been left over heavy metal contamination in the subsoil, groundwater, and river, the heavy metal can
toxic to decrease fertility, destroy organs, and even cause deaths in animal and human (Authman, 2015).
An Investigation of the heavy metal contamination in the Bang-Yai river has been studied by many
researchers (Suteerasak and Bhongsuwan, 2006; Suteerasak and Bhongsuwan, 2008; Akkajit et al., 2017,
Suteerasak and Akkajit, 2018). Even though the heavy metal contamination in Bang-Yai river was found
by the studies as mentioned, but the spatial study of the subsoil contamination has yet to research in Bang-
Yai river. In addition, the information on the relationship between the subsoil contamination and abandoned
mining fields have not been clarified and confirmed that the abandoned mining activities are a major cause
of the heavy metal contamination.

Electrical resistivity surveys are widely used in environmental problems and it has been extensively used
for determining soil and groundwater contaminations (Ahmed and Suliaman, 2001). Electrical resistivity
method is conducted with a relatively low cost, non-destructive and rapid means of generating spatial
models of physical properties of the subsurface (Uchegbulam and Ayolabi, 2014). An integrated method of
electrical resistivity and induced polarization surveys provides commonplace in environmental prospecting
of the detection of pollutants (Grellier et al., 2008). Electrical resistivity method is based on differences in
conductivity of subsurface properties, while induced polarization method is based on the concept of the
Earth’s capacity to hold an electric charge over time (Liu et al., 2016).

* Tac gia lién h¢
maiphuongehumg@gmail.com
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The objective of this study is to conduct the integrated method of electrical resistivity and induced
polarization surveys to delineate the spatial extent of the subsoil contamination along Bang-Yai river. The
electrical resistivity imaging (ERI) gave a cross-section of subsurface delineation showing heavy metal
contamination, the induced polarization imaging was used to validate the results of 2D-ERI for confirming
the detection of the contamination along Bang-Yai river caused by the abandoned mining activities.

METHODOLOGY

The study area is along Bang-Yai river in the Muaeng district. A river source of the Bang-Yai river is
Kathu waterfall in Kathu district, it flows down to the Andaman sea in Saphan-Hin area of Southeastern
Phuket. Two Survey lines for 2D-ERI and IP imaging were conducted at the middle stream and downstream
along Bann-Yai river using AGI SuperSting R2 equipped with a multi-electrode switch system with 56
channels measuring both chargeability and resistivity. A Wenner array was used for both electrical
resistivity and induced polarization data acquisitions, the measured data were automatically stored in the
equipment with an electrode spacing of 5 m. All survey lines were oriented parallel to the river with the
length of 275 m, the first line (Line-1) was at the middle stream and the second line (Line-2) was at the
downstream. Line-1 was conducted to represent the flow of the contamination from the sources of the
abandoned mining field, while Line-2 was represented the dilution of the contamination before downward
to the river mouth at the Saphan-Hin area, Southeastern Phuket. The inversion model of Earthimager 2D
software was used to inverse the resistivity and IP data sets, the inversion of resistivity and IP imaging was
done separately to be convergent between the observed data and a model simulation. Two-dimensional ERI
(2D-ERI) and IP imaging were generated to visualize the cross-section of the subsurface information, the
interpretation of the 2D-ERI was detected the heavy metal contamination by the low resistivity zone
(resistivity < 10 Ohm-m) (Ahmed et al., 2001). The cross-section of IP imaging was interpreted that the
high chargeability (chargeability > 21 msec) is associated with the contaminated zone (Abdullahi et al.,
2011), it was compared with the 2D-ERI’s result to confirm and validate the results of 2D-ERI.
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Figure 1.Study area showing line surveys of electrical resistivity and induced polarization

FINDINGS
Validated Contamination using 2D-ERI and IP Imaging Integration

The results of IP imaging show the increase chargeability is in accordance with the 2D-ERI’s results,
the high chargeability zone, which is higher than 21 msec, is interpreted to be contaminated zones and not
clay or seawater intrusion, which are according to chargeability value is higher than 10 msec (Abdullahi et
al., 2011) as shown in Figure 2 and 3.

195
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Figure 2. Contaminated interpretation using 2D-ERI and IP imaging integration for Line-1
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Figure 3. Contaminated interpretation using 2D-ERI and IP imaging integration for Line-2

Investigation of Subsoil Contamination Using Validated 2D-ERI

The most prominent color of low resistivity zone (resistivity value < 10 Ohm-m) and high chargeability
zone (chargeability value > 21) was distinguished from the both lines (Line-1 and Line-2) in the presence
of heavy metal contaminations, the concentration of the contaminated soil is reduced because of abundant
conductive molecules and ions from the Line-1 to the Line-2. However, the accumulation of the heavy
metal contamination is more accumulated at the river mouth before downward to the Andaman Sea as
shown in Figure 4. The contaminated zones are represented by the low resistivity and high chargeability
values on the shallow part of the section at a depth of about 6 m from the ground surface.
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Figure 4. Study area showing line surveys of electrical resistivity and induced polarization
CONCLUSIONS

For contaminated soil with a high concentration of heavy metal, the increase in ion concentration causes
the induced polarization effect to become stronger, on the other hands, the resistivity of the contaminated
soil is low due to abundant conductive molecules and ions. By integration between electrical resistivity and
induced polarization imaging provide feasible and efficient tools for quantitative and qualitative studies
related to subsoil contamination, the results of 2D-ERI verifying with IP imaging delineated the spatial
extent of the subsoil contamination along the Bang-Yai river. However, the more accurate validation of
2D-ERI and geo-chemistry analysis of heavy metal contamination still remain for a further study, the
upstream of the Bang-Yai river is also needed to investigate for confirming the source of the heavy metal
contamination.
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Nguyén nhan truot |¢ dat doc theo song Pa
khu vuc ha luu dap thuy dién Hoa Binh
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Truong DH Tai nguyén va Moi truong Ha Noi

TOM TAT

Truot |6 dit doc theo song Da, tai Hoa Binh Ia hién tugng binh thuong. Py 14 noi ¢6 ciu truc dia chat phic
tap; dac biét 1a sy hoat dong cua hé théng dut gdy & kinh tuyén. Theo d6, dit d4 bi pha hiy manh mé bai
cac hoat dong dia chét noi, ngoai sinh. Khu vuc nghién ctru ¢6 luong mua cao, cac da bi phong héa manh,
c6 vo phong héa day, phan trén cling tao thanh déi d6i litoma Thanh phan chu yéu 1a sét, c6 do truong né
cao, dia hinh thuong bi bién dang khi bao hoa nudc. Cac nha dan tai Hoa Binh duoc xay dung trén vo
phong héa ctia cac d4 hé ting Song Boi (T2-ssb), Vién Nam (Tyvn), hoac trén tang dat da bo roi do san lap,
cling c¢6 chd trén cac bac thém song. Khi thay dién xa nude, nudce dang cao, dat d4 bi biao hoa nudce 1 nhitng
yéu t6 kich hoat, thiic ddy qua trinh truot 16. Bai bao s& phan tich cac yéu té gay truot va dua ra két luan:
cac nha dan hién dang phan bé trén pham vi hé thong dut gay & kinh tuyén can phai di doi dén noi & moi.

Tir khoa: truot 16, Bong Tién, Hoa Binh, song Da.

1. Pit véan dé

Khu vyc xay ra truot ¢ tai Hoa Binh di cé nhiéu cong trinh nghién cau [1] [2] [3] [4] [5] [6]. Pay la
viing ¢6 cdu trac dia chat phuc tap. Qué trinh truot 16 da xay ra va da duoc cac nha khoa hoc canh bao. Céc
vu truot |6 dat tai cac phuong Cham Mat, Thai Binh, Pong Tién (TP. Hoa Binh), Dan Ha (Ky Son), tinh
Hoa Binh xay ra cudi thang 7, dau thang 8 nam 2018 1a nhitng vi tri du bao di duoc canh béo trudc.

D4 gbc tai viing xay ra sat 1o lién quan véi da trdm tich luc nguyén hé tang Séng Boi (T2-3sb), phun trao
hé ting Vién Nam (Tyvn). Pay ciing la noi hoi tu ciia hang loat cic qua trinh dia chét noi sinh, ngoai sinh.
C6 thé khing dinh, sat |& dét tai khu vuc Hoa Binh rat tiém tang, lién quan vai hé thdng dat gdy 4 kinh
tuyén dang hoat dong, cac yéu tb kich hoat, thuc day qua trinh truot & qué trinh ngoai sinh va hoat dong
nhan sinh. T4c gia bai viét s& phan tich chi tiét cac yéu t6 néu trén.

2. Phwong phap nghién ciu

- Khao sét hién trang sat l6: phan b, quy mo, xéc dinh nguyén nhan, ....
- Phan tich ban dd dia chat, dia mao- tan kién tao.

- Phén tich sy tuong tac gilra hoat ddng dia chat noi sinh va ngoai sinh

- Phén tich hoat dong dia chat cua song.

3. Két qua va thao luan

3.1. Khdo sat hign trang truet |¢

Thoi diém ching t6i khao sat d c6 it nhit 9 cin nha bi d6 sap hoan toan xubng song, ngoai ra trén dudi
10 nha bi 1Gn mét phan va nhiéu nha khac thugc dién nguy hiém. Két qua khao sat cho thiy cac nha dan
xay dung doc theo séng Da tai viing sat 1¢ d&u duoc xay dung trén cac thém sdng hoic trén vo phong hoa
clia dat da hé tang S6ng Boi (T2-3sh), hé tang Vién Nam (Tivn). Phia bo 16m doan chay qua to 25, phuong
Dong Tién hién nay van dang bi sat 16. Dong chay dang de doa cac doan ke lat mai doc bo phai song Da
(vi tri x6i 1, x6i ngam doc theo duong QL.6 thé hién trén anh A, B, C (hinh 1).

Céc nghién ctru da khang dinh sat 16 ¢ day lién quan dut gdy & kinh tuyén phia Pong TP. Hoa Binh (goi
1a dit gdy Sudi Pen) ciing da dugc do dia vat Iy nam 1998 va nhan thiy day la dut gay thuan 0. Nam 1996
tai day da xay ra hién tuong sat 16 manh bo phai sudi Pen. Cau qua subi nay da bi lan va stra chira nhiéu
lan. Hién nay da phai lam cau méi - goi 1a ciu Bng Tién. Thang 9/2000 hang chuc nha dén tai Bong Tién
nam trén dudng & doc doi dut gdy phia Dong nay di bi ntt v& va hu hong. Vao ngay 5/12 /2010, nim nha
dan tai t6 20, phuong Bong Tién, TP. Hoa Binh c6 nguy co bi nut d, sat 16 dit, 1am hong nha dan. Cac

* T&c gia lién h¢:
Email: Ictuan@hunre.edu.vn
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nghién ctru cua Nguyén Xuan Nam (2015) [2] di khang dinh v& mirc d6 anh huong cua dut géy & kinh
tuyén dén céc nha dan (xem hinh 4).

Dot mua it ndm nay (2018) xay ra trugt 16 1a duong nhién. Nguyén nhén siu xa 1a hoat dong hién dai
cua dut gy Sudi Pen lam dich chuyén ngam trong long dat, dan dén truot 16 ctr lap di, 1ap lai tir trude dén
nay.

Hién nay, tai khu vuc cay xang Tay Béc, t6 25, phuong Dong Tién phia bo phai song Da (bo 16m) dang
bi x6i 15, clng voi d6 1a hién twong x6i ngam doc theo duong giao théng phia bd phai song Da, 1a nhiing
minh chang cang ¢b thém cho cac nghién ciru trude day.

105°20°23.75" 105°22'7.42"
2010489.82" | N N o : &\ﬁ 82"

A
Khu vyc nha dan nam trén ——
\VVPH cua hé tang Séng Bﬁi,ﬁ
~Abd 16m dang bi x0i |6 =

<
) s
105° %’0 1 N

- 5 [ 10 _42“
20°49'18.88" 20°4918.88"

Hinh 1. Nha dan bé tri rdi rac ¢ chdn doi, sat bo phai séng Pa (chdn dinh 223m). Céc déi nay la dat
cua hé tang Séng Boi, dang bi phong héa rat manh. Hién nay van dang bi trueot |6. Khi ¢6 mua, dat tran
Xuong dwong, VAo Cd nha dan (A). Puong é té dang bi x6i ngam, chay doc theo b phdi séng Pa (B). Bo
phdi dang vi xéi o (C).

Tai xém May Gidy, xa Dan Ha, huyén Ky Son, Hoa Binh 14 noi di tirng Xay ra truot |6 trong qué
kht. Bang chung 1a cac vét tich cua than truot cb con st lai dudi dang vong cung khdng lién tuc, tao
thanh bac trén bé mat dia hinh (xem hinh 2). Khi ¢6 mua dai ngay, dAt da bi bdo hoa nudc, cc than trugt
¢ lai tai hoat dong va truot 16 tit yéu phai xay ra. Minh ching rd nét 1a tai khu vyc tai Km3, tinh 16 445,
da xay ra sat 1o taluy duong voi khéi lugng khoang 500- 600m3, tir Iy trinh Km3+100 dén ly trinh
Km3+200. Mat duong xuat hién vét nat kéo dai khoang 100m, chiéu rong vét nat I6n nhat 1én dén
khoang 20cm; mit dwdng ¢ chd lan sau hon 40cm (anh 2).

3.2. Pja chat, kién tgo

Triing Hoa Binh 1a c4u tric sut ltn, duoc lap ddy cc trim tich Dé tir. Cac hé théng dut gay phét
trién manh. Dic biét, 1a hé théng dut gy & kinh tuyén dang hoat dong phét trién doc theo song Pa [1]
[2]. Két qua khao st thuc dia cho thdy, cac d4 cua hé tang Vién Nam va Song Boi bi phong hoa rat
manh, VPH day, tao thanh déi phong hda hoan toan véi tén goi “ddi sét hda” hay déi litoma (anh 1).

Nghién ctru thuc té, két hop vai tai liéu dia chit cho thiy, hé thong dat gdy & kinh tuyén phat trién
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manh. Tai cac dai dap vo, 1a noi tap trung nudc, lam cho dét bi nhéo, rat df: chay, truot.
K&t qua nghién ctru dia mao- tan kién tao d6 thi Hoa Binh [3] cho thay, khu vuc sat 16 la ranh giGi
gitra vung sut dia phuong va ving nang.

Hinh 2. So do hién
trang truot 16 tai xém
May Gidy x& Dan Hag,
Ky Son, Hoa Binh

>‘,<
F & 4
L "

¥ Nha défn
Nha dan®

4

CHU GIAI

7‘ Than trerot cé

((”13 Cung trot méi xay ra

Anh 1. VPH hoan toan, tgo sét mau nau vang, nau A’nlfz. bwdng tinh 16 445 tai k3, b;‘ nuet tai xém
xdm trén dd cua hé tang Song BOi, bi bio hoa nuwéc, May Gidy, x& Dan Hg, Ky Son
gay truot 6.

3.3. Hoat d¢ng cia séng Da

Qué trinh x6i 16, bdi ty ludn ludn dién ra trén song Pa. Theo quy luat cua dong chay, x6i 16 xay ra & bo
16m va bdi tu & b 16i. Tai khu vire Hoa Binh, qué trinh xdi 16, boi tu dang tuan theo quy luat d6. Piéu dang
lwu ¥, v6i su hoat dong ciia dut gay & kinh tuyén, 1a nguyén nhan thiic day gia ting qua trinh x6i 16. Cing
Vi do, khi dap thuy dién xa 11, d6ng nang ctia dong chay gia ting, thiuc manh vao doan MK (thugc phuong
Pdng Tién) lam gia tdng sy pha huy cac mong nha, gay x0i |6 din dén d6 nha xudng song ba (anh 5). Ciing
luu y rang toan bd nha dan phan bé phia bo phai ctia song Pa thuc cung MK (hinh 1) néu con & d6 sé bi
d6 xudng song Pa.

3.3. Phén tich nguyén nhan trwot |6

Tai cac ving mién ni, sat 16 dat ludn ludn dién ra. Pay 1a hién tuong binh thuong, boi 18 cac khoi dat
d4 ludén ludén van dong hudng dén trang thai can bang. Khu vuc sat 16 tai ha luu dap thay dién Hoa Binh co
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c4u tric nén moéng phuc tap, da gbc bi phong hda manh, giau sét. Hé thong dat gdy a kinh tuyén phat trién,
nguy hiém hon hién nay ching lai dang hoat dong, theo co ché truot bang phai, c6 mdi twong tac voi dut
gdy S6ng Hong trong khu vuc [1] (xem hinh 3).

Dé kiém chirng tinh sat thuc trong cong trinh nghién ciru cua tac gia [1], ching t6i c6 hang loat cac minh
chirng sau:

- Truot | dat tai ¢6i Ong Tuong trong cac nam 1996, 2011 lién quan véi dut géy & kinh tuyén.

- Céc nghién ciru cia Nguyén Xuan Nam ndm 2015 [2] con ghi nhan sy ¢6 mit ciia cac mat truot,
nit tedng nha lién quan véi dut gay & kinh tuyén (xem hinh 4)

- Trong céc nam 2015 [2], 2017, 2018 thyuc hién céc khao sat, di x4c dinh sy c6 mat cua cac diém
nudc khoang néng lign quan voi hé thong dit gay & kinh tuyén. D6 14, tai Thanh Thuay, Phd Tho, diém nudc
khoang nay nam & bo trai song Da. Dai dia nhiét cao chay doc theo phuong 4 kinh tuyén. Béi dap v kién
tao va khe nirt 1a duong dan Radon tir dudi sau di 1én bé mat. Nhiét do cua nudce khoang 35 dén 45°. Tai
Ba Vi, Ha Noi véi sy xuét 19 nudc khoang néng Thuan My, nuéc khoang néng Minh Quang nam & b phai
song Da.

xfn‘h 3. Nha by dé xuong séng Pa la
diéu tat yeu

T N

Ngoai ra, ranh gidi tiép xuc giira cac loai d4 thuong Ia ranh giéi kién tao (dut giy). D6 chinh la cac doi
xung yéu, tiém tang gay truot 1.

Nhu vy, truot 16 tai khu vuc hoa binh 1a su tong hop céc yéu t6 ngi sinh va ngoai sinh. Viéc mo cira xa
day cta dap thay dién gay gia ting luu lwong va toc do dong chay chi la yéu t6 thac day, khong phai la
nguyén nhan chinh.

Phan tich anh vé tinh, két hop véi ban d6 Dia mao- tan kién tao cho thay, ving sut IGn, bam theo séng
da, phan b tir dap thuy dién dén Ky Son. Trén ving sut nay duoc lap day cac vat lidu bo roi (trim tich Dé
ttr). Tai céc vi tri bang phéng la cac mang s6t cua bac thém song Da, tudi Pleistocen 13 khu vuc dan cu. Doc
theo hai b song Pa, ¢ cac khu dan cu, dé thuan loi cho xay dyung, nhan dan di san 14p, cai tao cac suon
déc trén cac da cua hé tang Vién Nam, hé ting Song Boi dé xay dung cong trinh. Didu déng luu y, cac da
nay da bi phong hoa rat manh, vo phong héa day, da bi phong hda triét dé thanh déi litoma (hoan toan l1a
sét mau nau vang, nau xam, khi bi tim wot rt dé bi chay, truot - anh 1, anh 4). Mot s6 nha 1am trén sudn
dbc nhung gia c6 rat don gian, nhiéu nha tro ca mong (anh 5)

Anh 4. d4t d4 ctia hé tang S6ng Boi bi phong héatriét  Anh 5. Nha dan duoc xay dung trén swon doc, da
d¢, tao thanh sét mau nau vang. bi hé ca chan moéng ven theo song Da.
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Hinh 4. Khu viee phuong Dong Tién (Hoa Binh) C-Ciia suoi Den bi sat lo nhiéu lan va da dwgc ke dda (nam
doc durt gay a kinh tuyen swon Dong thanh pho Hoa Binh ; D-Twong nha chi Lieu ¢ phuong Dong Tien bi
nut Vo hue hai; E-Mat truot dirt gy & kinh tuyén kéo tir chan nii lén dinh; B- Vich taluy nha dan da ke da
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va bé tong lgi tiép tuc nitt vé nam 2011 (nam doc dit gy a kinh tuyén swon Tay TP Hoa Binh) [2].

4. Két luan

Truot | dat tai khu vuc ha luu dap thuy dién Hoa Binh yéu t noi sinh dong vai tro chu dao, yeu t6 ngoal
sinh va nhan sinh dong vai tro thuc day. Cac co quan chirc nang tinh Hoa Binh da dau tu gia ¢ mot sb noi,
nhung cic cong trinh d6 da hau nhu bi pha huy, vi lién quan dén dit gdy hoat dong & kinh tuyén. Giai phap
duy nhat ddi vai cac nha dan, co so ha tang lién quan véi cac khu vuc dut giy dang hoat dong 1a di doi dé
dam bao an toan.

Hé thong dt gy & kinh tuyén dang hoat dong, lién quan dén cac hé thong khe nat mo. Day 1a vi tri tang
trir nudc, tao ra cac cung truot 1a nguyén nhan sau xa. Khi mua kéo dai, két hop vai ho thuy dién xa I,
nudc sau chan dap dang cao, ngam vao céc vi tri xung yéu. Khi thily dién dong cira xa, nude rit nhanh, tao
ra sy mat can bang dot ngot, cling voi d6 1a chat tai (nha dan, co sé ha tang,...) tao 4p luc 1én bé mat suon
déc, thiic day qué trinh truot 1o phét trién.

Céc tai liéu nghién ciru vé sat |¢ dét tai Hoa Binh hién c6 kha diy du, trén co sé d6 can xay dung ban db
canh bao nguy co trugt I¢ dat chi tiét, giup cho cac co quan hiru quan cua tinh c6 phuong 4n di doi céc nha
dan trong viing nguy hiém trude khi chua qua mudn.

Ngoai ra, can phai ¢ thém nhiing nghién ctru sdu vé su hoat dong cua hé thong dut gay & kinh tuyén
trong khu vuc nghién ctru. Trong d6, can xem xét trén nhidu goc d6 khac nhau, danh gia kha ning anh
huong cua chiing dén dap thuy dién Hoa Binh hay khong?
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ABSTRACT

Cause of landsilde along da river downstream of Hoa Binh

hydropower dam

Tuan Canh Le®"
Hanoi University for Natural Resources and Environment

Landslide along the Da River, in Hoa Binh province is a normal phenomenon. Where has complex
geological structures. Especially, this area has a occurrence of the N-S fault system. Accordingly, the soil
was destroyed by internal and external geological activities. Area study has heavy rain, the rocks are
strongly weathered. This upper part of them determined as Litomar layer. The main component is clay,
high swelling; the terrain is always changed when it is saturated water. The houses in Hoa Binh are built
on the weathered layer of the Song Boi and Vien Nam formations, or on the Quaternary sedimentary. When
the hydropower is flush, the water will be rised and the saturated soil trigger and accelerate the landslide
process. This paper will analyze the factors that cause landslide and some suggestions: The households
have houses that built on the N-S fault zone need to move new location.

Key words: Landslides, Dong Tien, Hoa Binh, Da river
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‘ERSE HOQI NGHI TOAN QUOCKHOA HQC TRAI AT
SARTM SORNCES A0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Danh gia tac dong moi trueong trong hoat dong
cta nha may xi mang Bim Son, Thanh Hoa
Vii Thi Lan Anh'*, Nguyén Phuong DPong?, Bang Thi Ngoc Thay?,

Phan Thi Mai Hoa", Chu Thj Thao', Phan L& Thu'
YTruong Dai hoc M6 - Dia chat

TOM TAT

La mot bo phan quan trong ctia nganh san xuét vat liéu xay dyng, cong nghiép san xuit xi mang da phat
trién tir rit sém va ngay cang dugc dau tur cong nghé hién dai nham nang cao hiéu qua, giam thiéu 6 nhiém
moi truong. Tuy nhién, trong qué trinh hoat déng cua nha may gay anh huong khdng nho dén méi truong
xunh quanh. Vi vay, viéc nghién ciru dénh gia anh huong dén moéi trudng do hoat dong cia cac nha may xi
ming; tir d6 dé xut giai phap giam thiéu dam yéu cau phét trién bén viing la can thiét. Bé danh gia tac
ddng dén moi truong trong qua trinh hoat dong ciia nha méay xi mang, cu thé 1a nha may xi miang Bim Son,
Thanh Héa, tac gia sir dung phéi hop cac phuong phéap khao sat thuce dia va phéan tich mau, phuong phap phan
tich va tong hop s liéu, két hgp mé hinh Gauss. Két qua nghién ciru rt ra mot s két luan sau:

- Mtrc d¢ anh huong dén moi truong tu nhién trong céc giai doan hoat dong cua nha may (giai doan chuan
bi nguyeén li¢u, giai doan san XUt xi ming va tiéu thu san pham) 1a khac nhau.

- Yéu t6 chi yéu gay tac dong dén moéi trudng tai cac khu vuce hoat dong san xuit xi méng 1a qué trinh van
chuyén va ché bién nguyén liéu.

Tur khoa: xi mang, méi trudng, nha may xi mang Bim Son

1. D3t van dé

Qué trinh phat trién kinh té kéo theo su phét trién vé co s& ha tng, nén nhu ciu vé vat ligu xay dung
ngay cang rat I6n. Vi vay, nganh cong nghiép san Xuat xi mang lu6n 1a nganh dugc dau tu, uu ti€n phat
trién trudc. Thyc té ¢ nudc ta, viée dau tu phat trién _nagnhf sdn Xuét xi mang lu6n gan lién véi sy phat
trién cua dat nude; dic biét sau ngay giai phdng mién nam théng nhat dat nudc.

Tu sau dai hoi Dang lan thir VI (1986), quan diém ciia nha nudc ta 1a phat trién kinh té hang hoéa nhiéu
thanh phan theo co ché thi truong dinh huéng x4 hoi chii nghia. Véi chinh sach nay, da tao diéu kién cho
nganh cong nghiép san xuat xi mang, 1a linh viccd vai trd quan trong trong linh vuc san xuat vat liéu xay
dyng phat trién. Sy phat trién ciia nganh san xuét xi mang da dong gép khong nho vao nén kinh té qudc
dan; nhung nhitng hé luy vé méi truong noéi chung, tac dong dén sic khoe cua ngudi dan néi riéngg dang
1a nhitng thach thie 1on d6i véi nudc ta; trong d6 ¢6 nha may xi mang Bim Son.

Vi vay, viéc nghién clru danh gia tac dong moi trudong tu nhién do hoat dong cia nha may xi mang
Bim Son, Thanh Hoa 1a can thiét. Bai bao trinh bay két qua danh gia anh hudng dén méi truong ty nhién
trong qué trinh hoat déng ctia Nha may xi mang Bim Son, tinhThanh Hoa.

| THANG

Hinh 1. Vi tri nha may xi mang Bim Son

2. Phwong phap nghién ciru
2.1. Md hinh lan truyéen

* T&c gia lién h¢:
Email: vuthilananh@humg.edu.vn

205



Tinh toan lan toa bui va céc chat doc hai phat thai tir hoat dong ctia nha may xi ming theo mé hinh
Gauss. Phuong trinh theo mo hinh Gauss dé xac dinh nong do chat 6 nhiém tai cac diém c6 toa do X, y, z
bat ky duogc xac dinh theo cong thic sau:

2 2 2
C(x,y,z) - ZHuZyUZ <exp %) [(exp (ZJZZZ) )+ (exp (Z(-:ZZZ) )] mg/m3 (1)
Trong d6:
Cxyz - NOng d6 chat 6 nhidm tai diém c6 toa do X, y, z (mg/m®).
y - Khoang cach tir diém tinh toan trén mat ngang theo chiéu vuéng goc vai truc vét khoi,
céach tinh vét khoi (m).
Z - Chiéu cao diém tinh toan, tinh cho diém sat mat dat.
M - Tai luong 6 nhidm caa ngudn thai (mg/s).
u - Toc do gi6 trung binh & chiéu cao hiéu qua ( m/s).
oy - Hé s6 khuéch tan cua khi quyén theo phuong ngang (phuong y) ( m).
o, - Hé sb khuéch tan cua khi quyén theo phuong dimg (phuong z) ( m).
H - Chiéu cao hiéu qua cua 6ng khéi ( m).
2.2. Phwong phdp phan tich sé li¢u

Str dung chi sé chat luong khdng khi (Air Quality Index: AQI). Chi sé AQI theo Quyét dinh sb
878/QD-TCM cuia Tong cuc Mai truong dé danh gia chat luong khong khi.

- Chi so chat lirong khdng khi (AQI) 1 chi sb duoc tinh toan tir cac thdng sé quan tric cac chat 6 nhiém
trong khong khi, nham cho biét tinh trang chat lugng khdng khi va mic 6 anh huong dén sirc khoe con
nguoi, duoc biéu dién qua mot thang diém. Chi sé chat lugng khong khi dwoc &p dung tinh cho 2 loai:
Chi s6 chat luong khdng khi theo ngay va Chi sé chét lugng khong khi theo gid. Trong bai bao nay,, tac
gia str dung s liéu tinh todn AQI trung binh gio.

Gia tri AQI theo gio cua tirng thdng sb duoc tinh toan theo cong thirc sau:

AQIE =—2%100 )

Trong d6:
TSx: Gia tri quan trac trung binh 1 gio cia théng sé X;
QCy: Gi4 tri quy chuan trung binh 1 gio cua théng s6 X;
Pai véi thdng so PMao: do hién tai chua c6 quy chuan trung binh 1 gio, vi vdy tac gia sir dung quy
chudn cia TSP trung binh 1 gio- dé thay thé cho PM,.
AQIL": Gié tri AQI theo giéy ctia thong sé X (dugc 1am tron dén sb nguyén).
Sau khi xac dinh gia tri AQIX" theo gi ddi véi mdi thong so, tién hanh chon gid tri AQI Ién nhét cua
05 thdng sé trong cting mot thoi gian (01 gio, (AQI" = max (AQI")) dé danh gia (bang 3).
Vi gié tri QCxtrong quy chuan ky thuat quoc gia vé chat luong khong khi xung quanh nhu bang sau:
Bang 1. Giatri QCXtrong quy chudn kj thudt quac gia vé char Ilwong khong khi

|"| Thongso »Tr;lllgg:ymh Tr;lslgg::nh[Tnzl:ggll:rmh.Tru:f:mh
1. Iso, | 3 ] 125 50
l2. |co | 30000 | 10000 | 5000 ]
'3. INo, [ 200 - 100 40
14 |o; 180 | 120 0| -
5. | Builo ling (TSP) 0 | - 200 140
l6. [BuictommeMey| - | - | 150 50

Ghi chii: Déu (-) la khong quy dinh.
Bang 2. Mirc canh bao chat lirong khong khi va mie do anh hwong téi sirc khée con nguoi

Kh"anQIg‘a trl Cl('r:*;tr]g“ﬂ;]‘? Anh huéng sirc khée Mau
0-50 Tot Khong anh huong dén suc khoe Xanh
51 -100 Trung binh Nhém nhay cam nén han ché thoi gian & bén ngoai Vang
101 — 200 Kém Nhom nhay cadm can han ché thoi gian ¢ bén ngoai Da cam
201 — 300 XAu Nhom ?l}ayAcém trénh ra ngoai. Nhiing ngudi khéc
han ché ¢ bén ngoai
Trén 300 Nguy hai Moi ngudi nén ¢ trong nha

(Nguon: Tong cuc Méi trurong 2014)
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Ghi chii: Nhém nhay cam bao gom: tré em, nguwdi gia va nhitng nguwoi mdc bénh hé hap.
2.3. Phuwong phdp khdo sdt thwe dia va phén tich méu
Dé danh gia tac dong dén moi truong do hoat dong cuia nha may xi mang Bim Son,g ndm 2017 tac gia tién
hanh khao sat va lay va phan tich mau moéi truong khong khi, nude tai nha may va khu vue xung quanh (hinh
2).

m‘f\ Chi din:
~ Y Vitri lay mau

MR
=

Hinh 2. So do Vi tri 1dy mau méi trwong

3. Két qua va thao luan
3.1. Tdc déng do qua trinh van chuyén nguyén liéu

Dé chuan bi nguyén liéu cho nha may, d4 voi va da sét duoc khai thac va van chuyén tir cac mé xung
quanh. Trong qua trinh khai thac d4 véi va da sét, hoat dong nd min, boc xdc nguyén vat liéu anh huéng
dang ké do phat sinh lwong bui kha 16n. Tuy nhién, nhitng tac dong nay mang tinh cuc bo va cha yéu tac
dong dén cac cong nhan 1am viéc truc tiép tai mo, con tac dong dén ngudi dan chu yéu do bui phét sinh
trong qué trinh chuan bi nguyén liéu tir nGi khai thac vé nha may.

Tai lugng bui phat sinh do xe tai chay trén duong tinh theo céng thirc do Air Chief, Cuc Méi truong
My dé xuat nam 1995 nhu sau:

E = 1,7k (s/12)(S/48)(W/2,7)%7(W/4)°5[(365-p)/365]  kg/(xe.km) (3)

Trong do:

k- Hé sb dé ké dén kich thudc bui; k=0,8 cho bui ¢6 kich thuéc nhé hon 30um

s- Hé s6 dé ké dén loai mat duong; duong dit s=12, duong nhyas=5,7

S-Téc @6 trung binh cua xe tai, S = 30 km/h

W- Tai trong cta xe, W = 20 tin

w- S6 16p xe caa 6t6, w = 10 16p

p- S6 ngay mua trung binh trong nam, p = 150 ngay (Theo sé liéu thong ké cua so tai nguyén

moi truong Thanh H6a)

Thay céc gid tri vao cong thirc (3) ta tinh dwoc tai lwong bui do van chuyén nguyén liéu nhu sau:

Eaa=1,7*0,8*(12/12)*(30/48)*(15/2,7)°7*(10/4)°5*[(365-150)/365] =4, 71Kkgbui/(xe.km)
Tai lugng bui duong nhya:
Ea=1,7%0,8%(5,7/12)*(30/48)*(15/2,7)°7*(10/4)°5*[(365-150)/365] =2, 24kgbui/(xe.km)

Nong do trung binh cua bui duong tir mot nguon duong thai lién tuc, thang goc véi hudng gié, dugc

tinh toan theo Sutton nhu sau:
C(x) = 0,8E{exp[-(z+h)%/2u]+ exp[-(z-h)%/2u2]} (u,U), mg/m3

Trong do :

C(x)- Nong d6 chit 6 nhidm trong khdng khi ¢ khoang cach x, mg/m3;

E- Tai lwong bui ngudn thai, mg/m.s duoc tinh theo cong thic

z- Do cao cua diém tinh, 1m;

U,- Hé s6 khuéch tan theo phwong Z, 1a ham s6 cua khoang cach x theo phuong gi6 thoi : u, =
cxd + f . Trong truong hgp ngudn duong giao thdng véi do 6n dinh khi quyén loai B, u, c6 thé
duge xac dinh theo cong thirc don gidn cia Sade (1968) : u, = 0,53x%™;

U- Tdc d6 gi6 trung binh, 6,85m/s;

h- Po cao cua mat duong so véi mat dat xung quanh, 0,5m;

x: Khoang cach theo phuong gi6 thoi.

Trong giai doan nay dé van chuyén d4 can 2080 chuyén xe van chuyén tir khai truong vé nha may thoi
gian lam viéc tai mo 1a 300 ngay/nam, vai bd tri lao dong 1am viéc 1 ca/ ngay, mdi ca 8h.
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Tir két qua tinh toan dugc, thé hién qua biéu dd sau:

. Nong d6 byi theo khoang cach
mg/m*

m

Hinh 3. Biéu do thé hién nong dé bui theo khoang cdch

Tir hinh 3, 4 cho thay vi tri nha dan cach tim duong van chuyén da vdit toi thiéu 1a 1000 (m), va
tuyén dudng van chuyén da sét 1a ....m méi dat yéu cau vé chét luong khdng khi theo QCVN
05:2013/BTNMT. Trén thyc té, khoang cach nha dan dén tim dudng van chuyén 1a100m. Nhu vay,
chat lwong méi truong khong khi cac khu dan cu hai bén duong van chuyén nguyén lidu tgi nha may
diéu vuot tiéu chuan cho phép. Piéu d6 da anh huongkhong nho dén méi truong, hoat dong sinh séng
va suc khoe ciia nguoi dan.
3.2. Tdc déng trong qué trinh sdn xudt xi méng

Dé danh gia anh hudng moi truong khong khi trong qua trinh hoat dong cua nha may, tac gia danh gia
mirc d6 lan truyén theo m6 hinh Gauss (1) va danh gia chat lugng theo chi s6 AQI (2),
a. Kha nang phat tan khi theo mé hinh Gauss
Tir két qua khao sat, tac gia tién hanh tinh toan ndng do6 bui va khi thai tir cac dng khai trong qué trinh
hoat dong nha may (bang 4). )
Bdng 3. Nong dé bui, khi déc hai thdi ra méi truong tai ong khéi

Don vi: mg/m®
Tén chat Néng d6 C NOng dd Cmax theo QCVN (cot B2)
Bui 879,97 96
SO, 769,97 480
NO 1367,78 960
Cco 846,49 480

Tir két qua bang 3, chay mo hinh Gauss ciia bui va khi theo 3 huong gi6 chinh cua khu vyc dé danh
gi& mirc d6 lan truyén cua chung trong moi truong.

M0 hinh lan truyén bui
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M@ hinh lan truyén khi NO M® hinh lan truyén khi CO
Hinh 3. Su lan truyén bui va khi doc theo md hinh Gauss
Tur két qua chay mé hinh cho thay tai luong phat thai bui, khi thai tir cac 6ng khoi ciia nha méy co
sy dong nhat vé s6 liéu khi tinh toan theo phwong phéap can bang nhiét luong; st dung hé s6 phét thai
theo WHO, 1993 va tham khao tir bao cdo DTM ctia nha may (Bui = 184 mg/s; SO, = 161 mg/s; NO =
286 mg/s; CO = 177 mg/s). Pham vi bi tac dong 16n nhat 1a khu vuc phia Bac duong Tran Hung Pao

cach nha méay 1,5km vé phia Nam va mot bo phan khu phé 10 phia Pong Bac nha may.
b. Bdnh gid theo chi sé chdt heong khong khi AQI
Dua véo két qua thu thap va phan tich vé chat lugng moéi truong khong khi tir nim 2017, ap dung
cong thirc tinh toan AQI (2) dé danh gi4 dién bién va hién trang chat lugng méi trudng khong khi khu vire
Thi x3 Bim Son, két qua tong hop & bang 5.
Bang 4. Chat heong khong khi mét sé vi tri trén dia ban thi xa Bim Son nam 2017

1| Chi Pon QCVN K&t qua trung binh 2 lan do cac mau khi
tieu vi | 05:2009/BTNMT | KK1 | KK2 | KK3 | KK4 | KK5 | KK6 | KK7 | KK8
1 EI’E:];" pg/md 300 262,7 | 2358 | 332,2 | 430,7 | 291,3 | 266,1 | 287,7 | 291,8
2 SOz | pg/m? 350 1425 | 142,7 | 186,8 | 1774 | 1882 | 1325 | 184,5 | 166,3
3 | NOz | pg/m? 200 1286 | 77,3 | 126,3 | 1229 | 1199 | 106,4 | 121,9 | 112
4 CO | pg/m? 30000 42141 | 420,1 | 4017,8 | 40015 | 813,1 | 423,5 | 750,7 | 581,8
Tir bang 4 cho thdy:

- Ham luong bui lo lung tai cég vi tri quan tric KK1, KK2, KK7, KK5, KK6, KK8 nho hon so véi quy
chuan cho phép, cac vi tri quan trac KK3 (Khu vuc mé sét) va KK4 (Khu vyce nga tu Chg Rudi) ham
lwong bui vuot qué tiéu chuan cho phép (KK3 vuot 32,2ug/m3; KK4 vuot 130,7pug/m?2.

- Nong do SOz: So véi quy chuan cho phép vé nong do SO, trong khong khi xung quanh thi tai cac vi
tri quan trac déu nam trong gidi han cho phép.

- Nong do NO; tai c&c vi tri quan tric nam trong gidi han cho phép.

- Ndng do CO trong khong khi tai cac vi tri [y mau nho hon so véi nong do cho phép theo quy dinh
tai QCVN 05:2009/BTNMT.

Tai tat cac cAc vj tri quan tric chat lugng khong khi theo cac chi tiéu phan tich déu nhé hon so véi
QCVN 05:2009/BTNMT. Vi vay, chat lugng khong khi tai cac khu quan trac con tot. Tuy nhién, , riéng
ham luong bui lo lung tuong doi lon, déc biét lag k’hu mo sét va khu nga tw Cho Ruoi da qut’qué
ngudng gidi han toi da theo quy chuan cho phép. K&t qua tong hop vé AQI thi bl.li‘Vén la thong so gay 6
nhiém chinh tai thi xd Bim Son. Gié tri AQI cao nhat tai khu vuc gan nga tw Cho Rudi 1a 130,7pug/m?®.

Két qua tinh toan AQIs tdng hop & bang 6.

209



Bdng 6. Téng hop vé chi s6 AQlrs tai cde vi tri khdo sdt é%“ :
/ S
« R .z . N ‘ X '\
biém Gid tri AQI Mikc 6 nhiém ,h\k;):;g.v
guan NO> AQlTs S - 2T
tric | TSP | SOz CcO (thang mau sac) 7
Chiit lwgng /1/’ p B, /‘" iy KF\\
KK1 | 88 | 41 | 65 | 14 | 52 trung binh ey (2 e
(vang) QX\J Sl
kK2 | 79 | 41 | 30 | 2 | a1 | Chatlugngtot LIRS
(xanh) i Yor) A
Chét lvong BT S e =
KK3 | 111 | 54 | 51 | 41 | 65 trung binh Tl TNEFop L 52 >
(vang) S SRS
Chét lvgng e G S T
KK4 | 144 | 51 62 13 68 trung binh - ﬁ"\‘“‘ 1,~:.c/ o {/;r
(vang) L AR
Chit lwong LSNP
KK5 | 97 | 54 | 60 | 3 | 54 trung binh — LS
(vang) Hinh 4. Chat lugng méi truong khong khi
KK6 | 89 | 38 | 54 | 2 | 46 Ch“legr‘]-’r’l‘)g fot tai diém quan tréc nam 2017
Chit lwong
KK7 96 53 61 3 54 trung binh
(vang)
Chit lugng
KK8 | 93 | 48 | 56 | 2 50 trung binh
(vang)

Tir bang 6 va hinh 4 da chi rd hau hét céc vi tri quan trac chat luong khong khi & khu vuc thi x& Bim
Son & mtc trung binh, riéng khu cong UBND thi x& c6 chat lugng tt. Tuy da ¢ nhitng bién phap giam thiéu
bui, song thuc té van khong giit dugc bau khong khi & muc an toan cho ngudi dan. Két qua nghién ciru cho thiy,
néu khong ting cudng cac bién phap kiém so4t cac ngudn thai thi chit lugng khong khi trén dia ban thi xd Bim
Son s& ngay cang x4u di, mirc d6 anh huong dén méi trudng xung quanh va strc khée con nguoi cang 16n.

4. Két luan

Két qua nghién ciru cua dé tai rat ra mot s6 két luan sau:

- Nong d6 bui va cac chit 6 nhiém phat thai tir hoat dong caa nha may xi mang Bim Son vuot qua quy
chuin cho phép (QCVN 23:2009/BTNMT: Quy chuan k§ thuat quéc gia vé khi thai cong nghiép san xuat
x1 mang).

- Két qua tinh toan ndng do lan truyén bui trén cac tuyén duong van chuyén nguyén liéu cho nha may
cho thdy, trong pham vi khodng cach tinh tir tim duong 1000m chat luong khong khi vuot so véi QCVN
05:2013/BTNMT: Quy chuan ky thuat qudc gia vé chat lugng khong khi xung quanh. Thuc té, khodng cach
nha dén khong dat dwoc yéu cau trén, nghia la chat lugng méi truong khdng khi khu dan cu sdng canh
tuyén duong véan chuyén nguyén liu téi nha may da bi 0 nhiém.

- Hau hét cac vi tri quan trac cho thiy chat lugng khong khi & khu vuc thi x4 Bim Son déu & muc trung
binh, riéng khu céng UBND thi xa cd chét lugng tot.

- Mic du nha may da c6 nhitng bién phap giam bui, nhung van khong gitr dugce bau khong khi & muc an toan
cho nguoi dan; déc biét hai bén tuyén dudng van chuyén nguyén liéu v nha mdy; Vi vay, trong thoi gian toi
cannha may can ting cudng cac bién phap kiém soat cac nguon thai;cha y bién phap giam thiéu bui phat thai
trén cac tuyén duong vén chuyén nguyén liéu dé bao dam chat luong khong khi trén dia ban thi xd Bim Son ndi
chung, khu dén cu séng hai bén dudng van chuyén nguyén liéu ciia nha may noi riéng.

Tai ligu tham khao
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Bo Tai nguyén va Méi trudng, 2013, Quy chuan k§ thuat qudc gia vé chét lwong khong khi xung quanh
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Nguy&n Thi Cac, 2017. Ung dung két hop md hinh AHP va DPSIR dénh gi anh huong cia hoat dong
khai thac va ché bién khoang san dén moéi trudng khu vuc huyén Luc Yén, tinh Yén Bai.

Lé Duy Hiéu, 2016. Ung dung GIS nghién cttu 6 nhiém bui & thi xa Bim Son, Thanh Héa. Lun vin
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ABSTRACT

The assessment affects the environment by the operation of Bim Son

Cement Plant, Thanh Hoa Province
Vu Thi Lan Anh™", Nguyen Phuong Dong?, Dang Thi Ngoc Thuy?,
Phan Thi Mai Hoat, Chu Thi Thao?, Phan Le Thu!

'Hanoi University of Mining and Geology

As an important sector of the building materials industry, cement industry has developed very early and
been increasingly invested in modern technology to improve production capacity and reduce environmental
pollution. However, during the operation, the plant has a great impact on the natural environment and health
of people in the area around the plant. Therefore, the study analyzes the impact on the natural environment
due to the operation of Bim Son Cement Plant. A proposed mitigation measure is needed to ensure that
sustainable development is required.

The results indicates:

- The level of impact on the natural environment during the operation phase of the plant is different.

- The major factor affecting the environment in the cement production areas is the process of
transportation and processing of raw materials.

Keywords: cement, natural environment, Bim Son Cement Plant
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E RS&' HOI NGHI TOAN QUOCKHOA HOC TRAI AT
SARTM SORNCES A0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Ap dung phuong phap SWOT dé lya chon phuong an xtr ly dat
nhiém dioxin tai san bay Bién Hoa, Dong Nai

Vii Thi Lan Anh** Ng6 Thi Thiy Huong?, Lé Anh Phuong?, Hoang Lé Loc?

L Truwong Pai hoc Mé - Pia chdt; 2 Vién Khoa hoc Dja chdt va Khoang san

TOM TAT

Dioxin 1a tén chung dé chi mdt nhom cac hgp chét hoa hoc ¢6 chung cAu tric hoa hoc nhét dinh, thudc
nhom polychlorinated dibenzo para dioxin (PCDDs) va polychlorinated dibenzo furans (PCDFs). Dioxin
dao thai rat cham, thoi gian ban _phan huy kéo dai vai nam, vai chuc cho dén hon 100 nam. Dioxin dao thai
mdt phan nhod qua duong nude tiéu, cha yéu dao thai qua sra me va qua duong me truyén cho con. Bi nhiém
doc dioxin c6 thé dé lai nhiimg hu qua néng né.

Trong nhimg nam gan day, Viét Nam da co nhiéu nd lyc dé khic phuc va xtr Iy cac ving bi nhiém doc
dioxin. M6t sb cong nghé xir ly da dugc ap dung tai cac diém nong nhu sén bay Bién Hoa, ba Nang va
Phu Cat bang cong ngh¢ chon lap tich cuc, nghién bi, cong nghé khic phuc bang vi sinh vat va cong nghé
giai hap nhiét trong md. Vi vay, tap thé tac gia da ap dung cong cu SWOT (phan tich diém manh, diém
yéu, co hoi, thach thirc) dé nghién ciru lya chon phuong an xtr Iy dat 6 nhiém dioxin tai san bay Bién Hoa.
SWOT dugc ap dung gilp so sanh giira phuong phap héa hoc va phuwong phap sinh hoc la st dung co
Vetiver dé xt ly 6 nhiém chit doc héa hoc dioxin. Tir d6, dua ra lya chon sir dung Vetiver dé xir ly la
phuong phap c6 nhiéu diém manh, co hoi va hiéu qua hon nhu: phuong phap xt ly than thién véi moi
truong, chi phi xtr ly thap, c6 kha nang cai tao phuc hdi dit sau khi xu 1y.

Twr khéa: SWOT,; dioxin; san bay Bién Hoa; vetiver

1. D3t vin dé

1.1. Téng quan vé khu vwe nghién ciru

San bay Bién Hoa thudc tinh Pong Nai, cach song Dong Nai khoang 700m vé phia Tay, 1a mot can
ctt chinh cuia chién dich Ranch Hand. Cac nghién ciru trude day cho thdy mirc do 6 nhiém dioxin tai
san bay Bién Hoa rat cao (Du 4n Z1, Bo Qudc Phong, Cong ty Hatfield va Ban 10-80, 2007). Trén
thuc té,c6 khoang hon 98.000 thung phi (loai 205 lit) chat da cam, 45.000 thang chét trang va 16.000
thing chat xanh da duoc luu trir va st dung tai san bay Bién Hoa (Bo Québc phong My, 2007). Hon
11.000 thang chat diét co da dwoc van chuyén tir Bién Hoa trong chién dich Pacer Ivy vao nam 1970.
Thém vao d6, quanh san bay c6 mot 6 muong, hd thoat nude khi mua. Két qua nghién ctu cho thay
d4t viing san bay hoi chua va trung tinh, ham lwong mun tuong dbi nghéo (tir 1,0 d&én 2,6%). Nito téng
s6 thap, thanh phan co gi¢i thudc loai dét thit nhe, ham lwong sét thap. Didu nay tao diéu kién cho
dioxin ngam sau va lan téa khi c6 mura.

Két qua cua cac dot khao sat tai san bay Bién Hoa dwoc tom tit trong bang sau:
Bdng 1. Két qud phan tich nong do dioxin tron dat san bay Bién Hoa 2010

. s Nong do trung ) X .
Tén du an Vi tri Loai mau | piph (téng TEQ) Khoang nong d6 (tong TEQ)
Dit 18750 ppt kph — 41000 ppt
. Khu e Z1 Trm tich 2990 ppt 1380 — 5470 ppt
Duan Z1 \ 2 Am ti
wan Hb Céng 2 Tram tich 339 ppt 236 — 508 ppt
Chuong trinh Khu ruéng gan hd Dit 137 ppt kph — 412 ppt
33; 2000, Céng 2 Tram tich 52 ppt 44 — 50 ppt
2001 . bat 83 ppt 5 — 256 ppt
Ho Bién Hing Tram tich 107 ppt 59 — 210 ppt

* T4&c gid lién h¢
Email: vulananhmt@gmail.com
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) o Nong do trung . .
Tén du an Vi tri Loai mau | piph (téng TEQ) Khoang nong d¢ (tong TEQ)
R R . Dat 50 ppt 26 — 108 ppt
Rung phuong Quang Vinh 1=r¢ "rg 88 ppt 17 — 149 ppt
Céng ty Tram tich - 36 — 833 ppt
Hatfield & Hd phia Nam va
Ban 10-80, Hb Bién Hing Dit - kph — 425 ppt
2004 - 2005
Cong ty Khu 71 bat 115390 ppt 109 — 262000 ppt
Hatfield & GOc Tay Nam bat 4716 ppt 4,12 — 65500 ppt
Viin pha Khu Pacer Ivy (gdc phia bat 2583 ppt 80,3 — 22800 ppt
33, thang
R . bat 1119 ppt 6,15 — 13300 ppt
01/2008 Vanh dai khu Z1 Tram tich 413 ppt
Ao ho xung quanh khu Z1 Tram tich 966 ppt 20,9 — 2240 ppt

Nguon: Bdo cdo tong két vé tinh hinh 6 nhiém dioxin tai 3 diém néng (san bay Bién Hoa, Pa Nang va Phil

Cat), 2010 — Van phong 33 Ghi chu: kph — khéng phat hién

Khu vuc lya chon nghién ciru ¢6 dién tich 300m?, nam cuéi duong bang phia Tay Nam, trong khu vuc

Pacer Ivy, san bay Bién Hoa, tinh Pong Nai. Day la khu vuc gan phia duong di, bang phing va c6 kha ning
tiép can véi ving ip nudce sach (Hinh 1).

4Blank

<Groupi2awithoutiDECOMI
-

CGroupliEwithiDECOM I

Hinh 1. Khu vuc khdo st va tién hanh thi nghiém
Két ‘qua phan tich dioxin trong mau khao sat (mﬁu dat trude khi trong c6) duoc trinh bay trong Bang 5
cho thay su phan bb khong déu vai 8 trong 9 mau (khoang 89%) c6 ham luong dioxin vuot qua 1.000 ppt
TEQ (Giéi han dinh lugng cta dioxin trong dat can khoanh ving va xir Iy theo TCVN 8183: 2009). Ham
luong dioxin ban dau ctia 16 1 va 2 ¢6 xu hudng thip hon 16 3 va ciing it dao dong hon nén dugc chon cho
viée trong co thi nghiém (L6 1: nghiém thirc 1, ¢6 ¢6 bd sung ché pham DECOMI; L6 2: nghiém thirc 2,
c0 khong b6 sung DECOM1), con 16 3 lam d6i chimg.
1.2. Tong quan vé dioxin

Dioxin la tén chung dé chi mot nhom céc hop chét hoa hoc ¢ chung cAu trac hoa hoc nhit dinh, thudc
nhom polychlorinated dibenzo para dioxin (PCDDs) va polychlorinated dibenzo furans (PCDFs). Trong
210 dong phén cua hai nhom nay, ¢6 17 chit dong loai doc véi cac nguyén tir clo tai vi tri 2, 3, 7 va 8. Chat
2,3,7,8-TCDD dugc xem 1a doc nhét va duge T chire qudc té nghién ctru vé ung thu (IARC) thuge WHO
xép vao nhitng chat gay ung thu nhoém 1 (Fiedler, 2003; WHO, 2007).

Dioxin dugc phat sinh tir nhiéu nguon gdc khac nhau nhu: phat sinh trong qua trinh san xuat thude diét
¢o, cac hop chat clo hiru co; phat sinh do qua trinh d6t nhién liéu, chay ring, thi€u huy rac thai... Trong
khi quyén, dioxin ton tai dudi dang hoi hoac bam vao céc hat bui. Trong dia quyén lién két voi cac chét 6
nhiém hitu co khac co trong dat. Trong thily quyén, dioxin it tan trong nudc ma chi yéu tich tu & bun day

213



va trAm tich. Sinh quyén, dioxin ton tai trong cac md md cua dong vat, trong mot s6 loai thuc vat; qua
chudi thirc an tich tu lai trong co thé con ngudi. Khi lugng dioxin vao trong co thé thap thi dioxin chu yéu
dugc tich ty trong cac md md. Nhung khi nong d6 co trong co thé cao no s& tich ty trong gan va lién két
bén vitng véi cic protein co trong gan. Dioxin dao thai rat cham, thoi gian ban phan huy keo dai vai nam,
vai chyc cho dén hon 100 nam. Dioxin dao thai mot phéan nho qua dudng nude tiéu, chi yéu dao thai qua
sita me va qua duong me truyén cho con. Bi nhidm doc dioxin ¢ the dé lai nhitng hau qua nang né nhu:
gdy cac bénh ngoai da (tring ca, 16 loét), gdy doc cho mit (d6 mat, phti két mac, viém mong mét), gy
Xuat huyet (chay mau duong tiéu hoa), gay ton thuong gan; gdy say thai, quai thai va gy ung thu.

Ngudn gbc 6 nhiém dioxin ¢ Viét Nam chu yéu la do ton luru tir chién tranh do My di sir dung dé tan
phé rimg. Trong nhiing nim gan day, Viét Nam di c6 nhiéu nd lyc dé khic phuc va xir Iy cac viing bi nhiém
doc dioxin. Mot sé cong nghé xir 1y da dugc ap dung tai cac diém noéng nhu san bay Bién Hoa, Da Ning va
Phu Cat bang cong nghé chén lap tich cuc, nghién bi, cong nghé khic phuc bang vi sinh vat va cong nghé
giai hip nhiét trong mé (GEF/ UNDP, 2013).

Hién nay ¢ nudc ta, co Vetiver da dugc nghién ciru trong (mg dung rong rai trong viéc chdng x6i mon,
sat 16 (Greenfield, 1995), tng dung trong xur Iy nudc thai va kim loai ndng nhu asen, chi... do c6 nhiing
ddc diém sinh 1y va hinh thai ddc biét. Co Vetiver ¢ thé ton tai trong nhirng diéu kién khic nghiét, hay
trong nhirng loai dat c6 ham luong dinh dudng thap (Zhang va Baker, 1996); ching c¢6 thé tach va phan
huy cac loai thudc diét co, hay con dugc goi la atrazine (Marcacci et al., 2006); chiing con loai bo cac chét
6 nhiém hiru co khé phén huy (POPs) nhu 2,4,6 trinitrotoloune (Markis, 2007; Das et al., 2010) ciing nhu
cac phén tu hydrocarbon trong xéng dau (Infante et al., 2012). Co Vetiver c6 mot by 1& thiang 16n, ¢ thé
san sinh cac loai diu chira hon 300 hop chat v6i nhitng cu tric hoa hoc phire tap, bao gdm sesquiterpenoids,
alcohols, ketones va acids (de Guzman and Oyen, 1999). Ngoai ra, c6 Vetiver c6 thé sinh truéng rat nhanh,
tao nén nhitng tan 14 rAm va mot hé thdng ré 16n phi hop trong viée c¢b dinh cac chit héa hoc doc hai
(Lebrun, 2001).

Niam 2015, Ngo Thi Thay Huong va cs da thuc hién dé tai KHCN cap Bo “Nghién ctru timg dung c6
Vetier nhim lam giam nhe 6 nhiém chat doc hoa hoc/ dioxin — 4p dung thur nghiém tai khu vuc san bay
Bién Hoa”. Dé tai giup khang dinh dugc co Vetiver ¢é thé sinh trudng trong nhirng diéu kién khi hau khac
nghiét nhu dat ¢6 ham lugng dinh dudng kém, nhiém céc chat hoa hoc doc hai, dic biét 1a dit nhiém dioxin;
Dioxin ¢6 thé duoc hip thu vao ré ctia co Vetiver va mot phan nho dugc van chuyén 1én chdi; co Vetiver
tang cuong sy phan huy dioxin va cac chat hoa hoc khéc trong dat, co thé nho sy tro gitp cta quan xa vi
sinh vét trong quyén ré, so v6i dat khong trong co.

2. Phwong phap nghién ciru
2.1. Phwong phap phdn tich SWOT

SWOT la chir viét tit tir c4c tir tiéng Anh: Strength (diém manh), Weakness (diém yéu), Opportunity (co
hoi) va Threat (thach thiic). Phan tich SWOT gitp cho viéc 1am rd 4 mit trén day dé lra chon phuong 4n
hay giai phép toi uu, tranh sa vao cac quyét dinh chu quan.

- Biém manh va diém yéu doi hoi phai phan tich cac ngudn luc bén trong hé théng bang céch kiém ké
tai nguyén va von cua hé théng, ciu tric va mang phan hdi cia hé théng. Cac ngudn lyc rat da dang, nhung
tap trung vao céc khia canh: nhan lyc, tai lyc (kinh phi), vat liéu (trang thiét bi, nguyén liéu...), tin lyc
(thdng tin), thoi luc (quy thoi gian), ngudn lec quan 1y - 1anh dao - diéu hanh.

- Co hoi va thach thic 12 nhitng danh gia vé méi trudng bén ngoai hé thdng. Co hoi chinh 12 nhitng thuan
loi cua dau vao, 1a méi twong tac thuan loi véi cac hé thong khac, 1a thoi co... Thach thirc bao gém céc stc
€p, cac can tro, cac kho khan bén ngoai tac dong vao hé thdng... D6 ¢o thé |1a nhitng théch thire cong khai
hay tiém 4n trong méi truedng cua hé thong.

Phan tich SWOT la mét cong cu rét hiéu qua dé xac dinh cac uu diém, khuyét diém cua mot t6 chic, cac
co hoi dé phét trién va ca thach thirc, nguy co ma to chire d6 sé phai duong dau. Thuc hién phan tich SWOT
gidp chang ta tap trung cac hoat dong ciia chiing ta vao nhiing linh vire ma ching ta dang c6 lgi thé va nam
bit duoc cac co hoi ma chung ta cé dugc.
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Diém manh

S

W

(Weakness)
Théch thirc

T

(Threats)
Hinh 2. Phan tich SWOT
2.2 Phwong phap xir ly bang co Vetiver
Co thi nghiém 1a gibng Monto vetiver, dugc mua tr Cong Ty TNHH Thuong Mai Va Ché Bién Nong
Nghiép Phuong Mai, huyén Dtrc Trong, tinh Lam Pong va van chuyén bang 6 t6 dén khu vyc thi nghiém
tai san bay Bién Hoa.

(Strengths)

V& hinh thai, co vetiver rat gidng vdi co sa, co lau, co thin moc thang ding, xép vao nhau tao thanh
khom day dic, ving chic ¢6 chiéu cao trung binh khoang 3 - 4 m. Thudng thi kho dé phan biét dugc than
va 14 cua co vetiver, phlen 1a trong d01 cing, 14 dai tir 40 — 90 cm, rong 4 — 10 mm, 14 nhan, mép 14 nham.
Céc chdi non phat trién tir phan c6 ré ndm dudi mat dat va khi bi dat lap, ré méi c6 thé moc ra tir nhing

doan than trén (Paul Truong va cs., 2008).

co Co vetiver c6 bo ré xép, day dac, chéc chidn, manh, moc rat nhanh
va nhiéu vé s6 lugng, ré ¢ thé n sau xudng dét tir 3 — 5 m. Hon
nira, c6 vetiver khong moc lan, khi trong gan nhau ré s& dan xen
vao nhau tao thanh buc tuong sinh hoc vo cung hi€u qua trong
ngthficong viéc ngan can sy dich chuyén dét, lan téa cac cht 6 nhiém méi
31;“2:‘;3:1?13;‘;}’ ol truong. Co vetiver it ra hoa, néu c6 thi hoa thuong bét thy, cum
5 hoa la Chl‘ly’ tan cung, thang, dai 20-30 cm, 1a loai ludng tinh, hinh
g o det, bong rat nho.
‘ On dinh dat, c!léng x6i 111@)11

i

Chuyén thanh cii dun

Sur dung lam mai nha

T50 cm

£
i ) ;
I $ San xudt tinh dfu va
hang thi cong

aae Va duy tri nguon mrée ngam

Logi bé cac chit 6 nhiém: NO3,
Photphat va kim loai ning

C0 vetiver c6 thé sinh truong va phat trién tét trén nhiéu loai dét
(dé’g thit, dat cat, dat lay ngap man ven bién, dég nhiém ph;‘:n, dat o
nhiém kim loai nang). Chang cling c¢6 suc chong chiu tot vai su

3m

J Chiu dwoc dit véi pH cao va thip,
a6 man va kim loai ning

bién d6i khi hau Ién nhu han han, 1 lyt kéo dai. Co c6 kha ning
chiu duoc sau bénh va diéu kién méi truong khac nghiét nhu han
hén, ngap ung, suong gia, ngadp man, chua phén (pH 3,3-12,5),
khoang dao dong nhiét do tir -22 dén 55°C. Mac du vay, trong thoi
gian bi lanh 1au, cay co s& bi tap va lui di nhung khi diéu kién thuan
lgi nO lai xanh tré lai. Bac biét, co nay khdng chiu dugce bong ram,
can thoi gian chiéu sang kha dai, n6 s& kém phat trién tham chi bi
Hinh 3. Co Vetiver lui di trong diéu kién bong ram. Ngoai ra, co vetiver ¢ kha ning

chdng chiu rét cao di vai cac kim loai nang, cac loai thudc trir sau va diét o, ... (Paul Truong va cs, 2008).

Thiét ké trong co: Sir dung may xuc dé cay x6i khu dit dwoc lya chon lén khoang 60 cm va tron dao
tron nham dam bao ham luong dioxin twong ddi dong déu trén cac 16 thi nghiém. Trong co thanh hang,
khoang cach gitra mdi hang khoang 30cm, khoang céch giita cac khém co la 25cm. Mdi khém trong 3-5
cay.
3. Két qua va thao luan

Hién nay, trén Thé gidi ciing nhu & Viét Nam c6 nhiéu bién phép xtr Iy cac hop chat hitu co chira clo noi
chung va céc hop chit tuong tu dioxin noi riéng nhu phuong phap vat ly, héa hoc va sinh hoc. Trong noi
dung cua bai béo, tap thé téc gia s& tap trung phan tich, danh gia phuong phap xu ly dioxin bang khur hap
thu nhiét tai mb va phuong phap xir ly bang co vetiver.
3.1. Ap dung SWOT phén tich phwong phdp xir 1y dioxin bang khé hdp thu nhigt

Dét va bun nhidm dioxin dwoc tap két & mot khu vure c6 16t nén va che phu bé mat trong khi chd xir ly.
Quy trinh ciia phuong phap xt ly dioxin bang khir hap thu nhiét tai cac mé gdm 3 budce nhu sau:

i’g Chiu dwge kho han va chay

Hap thy Cacbon

215



Xay dung két cau mé kin,
no1 trén mat dat

Dao dat. bin nhiém_
dioxin va dwa vao md

Nung néng bun dat té1
nhiét d6 cao dé tiu hay
A dioxin. )

) Hinh 4. So do phuong phap hap thy nhiet
Ap dung phan tich SWOT véi phuong phap khir hap thu nhiét tai mo nhu bang sau:

Bang 2. Phan tich SWOT véi phirong phdp khir hdp thy nhiét

Cé thé xir ly & nhitng khu vuc ¢6 nong @6 | - Chi phi xu ly ton kém. Theo Li, Eng and Mohamed,
6 nhiém cao 2007, Cac phuong phap co 1y hay héa hoc thuong co gia
dao dong trong khoang 55-630 USD/m?,

- Chi phu hop trong xir 1y cac diém néng véi ham luong
dioxin cao (quy mo vira va nhd).

bat va bun sau xir Iy dugc dua di xét | Khi xir ly trén dién tich rong va khoi lugng dat can xu ly
nghiém, néu dam bao dap wng theo céc tiéu | 1n thi rat ton kém chi phi

chuan, s& chuyén ra khoi mé va sir dung
lam dat san lap mat bang.

Nhu vdy, qua dénh gid trén cho thay phwong phap khu hap thu nhiét 12 phuong phap c6 chi phi xu ly
kha cao, dat sau str ly cha yéu chi lam duoc vat liéu san lap ma khdng st dung dugce cho myc dich tréng
cay, canh tac...

3.2. Ap dung phén tich SWOT cho phwong phdp xir Iy bang cé vetiver

Qua két qua nghién cau ap dung phuong phéap xir Iy bang co vetiver thuoc dé tai TNMT.04.66 cho thay:
U'éc tinh tong lugng dioxin trong 60 m? dat tgi 16 1 valé 2 taiq dot lay mau tha nhat Iéq Iuot 1a 154.559.984
va 261.962.195 TEQ. M6t ndm sau (tai dot lay mau thir 3), tong lugng dioxin trong dat cua 16 1 va 2 giam
Xuong 38% va 24%, tuong ing véi 58.915.491 va 61.638.512 TEQ. Luong gidm nay da dwoc tinh téi ca
lugng hap thu vao than va ré co.

_USc tinh chi phi dé xu ly 1 m?® dét bang cong nghé co vetiver trong thoi gian 2 nam 1a khoang 1,5 triéu
dong, khi khong dung che pham DECOML va khoang 1,7 tri¢u dong khi c6 dung che pham DECOML. Sau
thoi gian 2 ndm, ham lugng dioxin giam xudng twong (ng 24 va 38% so v6i ham lugng ban dau. uUésc tinh,
dé ham lugng dioxin ban dau khoang 3000 ppt giam xuéng muc d6 an toan (<150 ppt) can khoang 44 thang.
Nhu vay, chi phi cho khoing 4 nim 1a 3,0 triéu/m?.

Nhin chung, chi phi xu Iy bang phuong phap sinh hoc thuong chi bang 1/10 — 1/12 cac phuong phap
hién dai khac (Campanella va cs., 2002). Cac phuong phap co 1y hay hoéa hoc thuong c6 gia dao dong trong
khoang 55-630 gSD/mS. Nhu vay, c6 thé so bo ket luan ve tinh hiéu qua cua cong nghé dung co vetiver
trong xir ly & nhiém dioxin trong dat 1a vuot troi va rat than thién vé mat méi truong.

Ap dung phan tich SWOT vdéi phuong phép trong co vetiver xir Iy dat nhidm dioxin cho két qua nhur sau:

Bang 3. Phan tich SWOT véi phirong phdp trong cé vetiver

- C6 thé xir ly & nhitng khu vuc c6 nong d6 6 nhiém cao - Phu thudc vao yeéu to thoi tiet
- Chi phi xt ly thap
- La phuong phép xu ly than thién vai mdi truong

- Tang cuong phuc hoi sinh hoc Thoi gian xt 1y 1au hon
- Van chuyén gitra thyc vat — khi quyén; dat — thuc vat, chiét
rdt va phan hay bang thuc vat

- Cai tao duogc dat tai khu vuc nghién ciu.
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Nhu vay, phuong phép xir 1y dioxin bang co Vetiver c6 nhimg diém manh va co hoi rd rét nhu higu qua
vé kinh té, 1a phuong phép than thi¢n véi moi truong. Tuy nhién, thoi gian xu 1y dai hon phuong phéap héa
hoc, do d6, nghién ctru bo sung ché pham sinh hoc gilp thuc day qua trinh xir Iy nhanh hon.

4. Két luan
- Phan tich SWOT la mot cong cu rat hiéu qua dé xac dinh cac wu diém: khuyét diém caa mot té chuc,
cac co hoi d€ phat trién va thach thic, nguy co ma to chire d6 phai duong dau. Thuc hién phan tich SWOT
gilp tap trung cac hoat dong cua vao nhitng linh vyc dang c6 1gi thé va nam bat dugc céc co hoi cod dugc.
- Qua phan tich bang phuong phap SWOT cho thay:

+ Viéc giai quyét nhirng hau qua ciia chat doc mau da cam bang cong nghé than thién nay s& gop phan
quan trong trong viéc xir ly cac khu vuc bi 6 nhiém dioxin, mang lai méi trudng séng trong sach cho ngudi
dén trong cac vung bi 6 nhiém dioxin.

+ Cong nghé xir Iy bang co Vetier s& gilp giam thiéu dang ké chi phi xi Iy dioxin con ton du sau chién
tranh; c6 thé tng dung tai nhiéu khu vyc trong cac khu sin bay ciing nhu nhirng dia phuong bi 6 nhiém
dioxin & muac vira va nhe.

Lo cAm on

Tap thé tac gia cam on két qua nghién ciru ciia dé tai khoa hoc cong nghé, co quan chu tri: Vién khoa
hoc Dia chat va Khoang san Viét Nam, ma so: TNMT.04.66 “Nghién cttu kha nang giam nhe 6 nhiem chat
doc hda hoc/dioxin cua co Vetiver — Ap dung thir nghiém tai san bay Bién Hoa”.
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ABSTRACT
Apply SWOT to select the treatment method for dioxin contaminated

soil at Bien Hoa airport, Dong Nai province
Vu Thi Lan Anh*, Ngo Thi Thuy Huong? Le Anh Phuong?, Hoang Le Loc?
! Hanoi University of Mining and Geology ? Vietnam Institute of Geosciences and Mineral Resources

Dioxin is the general name for a group of chemical compounds that has a common chemical structure of
polychlorinated dibenzo para dioxin (PCDDs) and polychlorinated dibenzo furans (PCDFs). Dioxin
elimination is very slow, the semi decomposed process longs several years, some longs over 100 years.
Dioxin excretes small part throught urine, mainly eliminated through breast milk and through the mother
to infants. Being contaminated with dioxin can have serious consequences. Recent years, Vietham has made
great efforts to overcome and deal with areas contaminated with dioxin. Some processing technologies have
been applied in serious area such as Bien Hoa, Da Nang and Phu Cat airports with active burial technology,
grinding ball, microbial remediation technology and heat treatment technology in the abdomen. As a result,
the SWOT has been applied the SWOT tool (analyzing strengths, weaknesses, opportunities, challenges)
to study the options for treatment of dioxin contaminated soil at Bien Hoa airport. SWOT is applied to
compare between chemical methods and biological method. It is Vetiver uses to treat dioxin toxic chemical
pollution. As a result, the choice of using Vetiver to process is more effective, more efficient and more
efficient, such as: environmentally-friendly treatment methods, low processing costs, soil recovery after
treatment.

Keywords: SWOT, dioxin, Bien Hoa airport, Vetiver
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E RS&' HOI NGHI TOAN QUOC KHOA HOC TRAI AT
SARTM SORNCES A0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

X e

Mot s6 ¥ kién vé cai tao phuc hoi méi trudng
cac mo sa khoangven bién
D Van Binh*, Tran Vin Long 2
Trieong Pai hoc M6 - Pja Chat
2Truong Dai hoc cong nghé Giao thong van tdi, co sé Vinh Phiic

Tom tat:

Khai théc, ché bién khoang san da va dang gay ra nhiing anh huong nghiém trong tdi méi truong [1]. Viéc
khai thac va ché bién khoéng san da lam thay déi dia hinh, dia mao, canh quan sinh thai; 1am mat dién tich
ring, mat dién tich dét canh tac, trong trot, cdy xanh do viéc mé céc khai truong mo. Hon nira, khi khai
thac ché bién khoang san s& lam suy thodi, & nhim nguon nudc mit, nude dudi dat, thoai hoa dit dai, 6
nhiém kim loai nang va lam ting tinh doc hai cua cac hoat d6 phong xa [5] (tuy ting loai khoang san) &
khu vuyc tap trung quang.

Sau khai thac, mé duoc dong cira (dong cira mo) thudng dé lai cac dang dia nhan sinh véi nhidu thanh phan
6 nhidm anh huong dén chat luong nude, dat, khong khi, bat lgi cho méi trudng, con ngudi, dong vat va
cac hé sinh thai.

Cai tao phuc hdi méi truong moé sau khai théc dung phuong phap va ky thuat c6 thé giai quyét tét nhitng
vén dé bat loi néi trén, han ché nhiing tac hai do qua trinh khai thac gay ra, tra lai cho méi truong cac nguon
tai nguyén dat, nuoc, khi c6 chét lugng tot phuc vu cho cac muc dich sir dung khac, gép phan cho su phét
trién bén viing. Bing cac phuong phap téng hop tai lidu, phan tich so sanh tai lidu, di chiéu thyc dia bai
b4o dd néu nhitng y kién, quan diém vé cong tac cai tao phuc hdi méi trudng mo sau khai thac nham bao
vé méi trudng bén virng.

Keyword: y kién, cdi tao, phuc hoi méi truwong, sau khai thac, Titanium.

1. Mé dau
Cai tao phuc hdi méi trudng sau khai thac moé cé vai tro quan trong trong viéc phuc hdi méi truong tu

nhién. Tuy nhién, thuc té nhidu doanh nghiép chua thuc hién tét cac noi dung nay dan dén méi truong mo
sau khi khai thac khong dap ung yéu cau doi séng. Két qua tong hop cong tac cai tao phuc hdi méi truong
cac du an khai thac titan & ven bién Trung bo cho thay con nhiéu van dé can duoc quan tdm giai quyét.
2. Pbi twong va phwong phap nghién ciu
2.1. Péi twong

Céc tai liéu va thuc tin vé cai tao phuc hdi méi trudng tai cac mo sa khoang Titan ven bién Viét Nam.
2.2. Phwong phdp nghién cuu

Trong qua trinh nghién ctru, nhom tc gia str dung mot s phuong phap sau:

- Phirong phdp thu thdp, tong hop, xa Iy tai liéu

Tién hanh thu thap tai liéu lién quan dén khai thac moé va nhirng phuong phép cai tao méi truong mo da
thuc hién & Viét Nam. Tir d6 phan tich, thong ké, so sanh danh gia cac yéu té anh huong dén cong tac cai
tao phuc hdi méi trudng tai cac khu vuc khai théc sa khoang titan ven bién nudc ta

- Phirong phdp téng quan tai lidu (phwong phdp khao sét thuee dia)

- Phuong phap khao sat hién truong: tién hanh khao sat & mot sé mo trong khu vie. Tir d6 dua ra dugc

céc y kién phuc vu viéc cai tao phuc hdi méi truong hop ly, hiéu qua,

fPhwong phép so sanh danh gia: so sanh, danh gia cac yéu té tac dong, anh huong dén méi truong do khai thac mo gay ra.

* Té&c gia lién hé
Email: dovawnbinh@humg.edu.vn
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3. Két qua nghién ciru va thao luan
3.1. Nhiing vdn dé ton tai va bt cdp trong cdi tao phuc héi méi truong mé sa khoang o Viét Nam

Trong nhitng nim qua, céng tac cai tao, phuc hdi méi truong tai cac mo khai thac khoang san da dat
nhiing két qua nhat dinh. Cac co quan chirc nang da day manh cong tac thanh, kiém tra, xi ly cac vi pham
vé bao vé méi trudng (BVMT) trong hoat dong khai thac khoéng san. Cac chi mé da ¢ nhitng hanh dong
tuan tha phap luat Viét Nam vé cai tao moi truong mo sau khai thac. Tuy nhién trén thuc té viéc cai tao
phuc hdi méi trudng con cd nhiing han ché va bat cap.

Nhitng han ché va bt cap chinh ton tai trong cai tao phuc hdi méi truong cac mo sa khoang ven bién

Mién trung c6 thé tom luoc nhu sau:

a/ Viéc cai tao phuc hdi méi truong thudng
thuc hién chua déng bé vai qué trinh khai thac
khoéng san. Nhirng mo sa khoang titan ven bién
chu yéu khai thac va hoan thd theo phwong phép
cudn chiéu, nghia 1a khai thac dén dau hoan tho
dén day, vira khai théc vira hoan thd. Do vay, nén
bé mat mo sau khi khai thac thuong bi phan cit,
ghd ghé, 16m chém tham chi tao nén céc hd
triing. Nhiéu khu vyc mo khong dugc san gat tao
mat bang, nén c6 dang dia hinh phuc tap. vi du
nhu tao nén ho chira nuéc sau[3; 5].

Hinh 1. Khai thac Titan tai Binh Thudn
(4nh: DS Van Binh)

b/ Nuéc ngam trong cac con cét ven bién 1a ngudn nudc co chét luong rat tt co the dap ung nhiéu muc
dich str dung, nhét 1a phuc vu an udng, sinh hoat. Nhiéu noi 1a ngudn nuéc chinh cung cip cho cac muc
dich cuia doi séng cua ngudi dan. Trong qua trinh khai thac, cAc tang chira nude bi pha hay, tiép nhan thém
cac chit thai tir hoat dong khai thac va ché bién quing, dan dén gia taing mot sé thanh phan doc hai va co
thé bi 6 nhidm. Dic biét, nhitng khu vuc khai théc gan bién, do thay ddi gradien thity lyc, can bang tu nhién
bi phé v&, nudc bién s& xam nhap vao tang chira nudc gay nhiém man [7]. Didu nay anh huéng khong tét
dén cac hé sinh thai (vi sinh vat, sinh vat, tao...va cac dong vat nudc ngot khac. Bai vay, van dé bao vé va
cai tao chat lugng ngudn nude dang 1a mot khé khan ton tai, can dugc nghién ctu va giai quyét.

¢/ Cong tac cai tao phuc hoi moi trudng chua gan lién voi quy hoach phat trién kinh té x4 hoi cua dia
phuong. Nhidu mé, viéc cai tao phuc hdi méi trudng xong chua dem lai loi ich kinh té cao, chu yéu trong
cay phi lao, keo hoic cac loai co chiu dit cat, it cd gia tri kinh té.

3.2. Co sé Cii tao phuc héi méi trwomg cac mé sa khoang
3.2.1 Co sé khoa hoc

Dé cai tao phuc hdi méi trudng tot, sir dung tai nguyén dat, nudc hiéu qua va bén viing can can cu trén
nhiing van dé khoa hoc sau:

- Cian ctr ddc diém cAu tric mo: can nam viing vé cau trac dia chat, dia chat thay van, sy phan bé cac than
quang, dé co bién phap cai tao, phuc hdi méi truong ph hop. Cac moé c6 than quing nam sau, gan bién,
can dac biét chi y dén sy thay doi dac tinh thiy luc ciia cac tang chira nuge khi 16p quang bi mat di.

- Nghién ctru dic diém dia ting va thanh phan quing, dit d6 thai dé c6 giai phép cai tao, phuc hdi moi
truong hiéu qua. Nhitng khu vic cé chat lugng dat kha tét, nén nghién ciru dé trong céc loai cay hoa mau,
cay nong nghiép dé tang gié tri s dung cuia dat. Mot sé khu vure khac cé thé cai tao phuc vu xay dung cac
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khu dan cu, khu vui choi, thé thao hodc sir dung dat cho du lich, xay dung cac khu sinh thai nghi dudng.
Hién nay nhiéu nudc tién tién da co nhidu cach cai tao va st dung rat hiéu qua va kinh té di véi quy dat
ctia cac mo sau khai thac. Tai Binh Thuan, ciing dang du kién nghién ciru st dung ngudn dat & céc khu v
mo sau khai thac dé trong toi va 6t phuc vu xuat khau. Day 1a mot huéng di tt, can dwoc phét huy khong
chi @i véi cac mo ven bién tinh Binh Thuan.

- Pic diém dia hinh dia mao: can cin ctr vao dia kién dia hinh dia mao dé c6 phwong an cai tao phii hop.
Nhitng khu vic dia hinh &m can c6 phuong phép cai tao phi hop, kinh té. Nhitng moong khai thac xudng
sau khong thé san gat tao mat bang, nén cai tao thanh hd chira nuée phuc vu cac muc dich dén sinh khac
nhau [4].

- Nhitng khu vuc sat bién, cin chu y dén kha ning xam nhap man tir bién vao moong, tang chira nudc ngot
(nuéce nhat). Mudn vy, can c6 sy tinh toan dé cai tao va bao vé méi truong nude, dét theo céc y kién cua
cac nha chuyén mén.

3.2.2 Co sé thuec tién:

Dé cai tao moi truong duoc tét, can can cir vao diéu kién thuc tidn dé thyc hién. Cac can cir 46 la:

- Phuong phap va quy trinh khai thac mé: day 1a mot yéu té quan trong trong cai tao, phuc hdi moi
truong. Theo nhitng quy trinh nhat dinh s& c¢é bién phap cai tao, phuc hdi phii hop . C6 thé cai tao tung
phan dién tich, c6 thé cai tao ddng loat... tuan thi phuong an Cai tao, phuc hdi méi truong da duoc duyét
cua du an.

- Trong cay: can nghién ctu loai cay phu hop véi loai dét, diéu kién khi hau va gia tri kinh té dé trong
cho phu hop (phi lao, keo, ¢o cac loai, rau mudng bién...). C6 nhitng loai cay can tinh dén gia tri kinh té
nhung ciing c6 loai cdy chi quan tim dén cong tac bao vé méi truong 1a chinh (nham 6n dinh bo cat, ngan
cat chay, cat bay, tra lai mau xanh cho khu vuc).

- Trong va cham séc cdy: viéc trong va chim soc cdy phai dugc tién hanh trong it nhit trong 3 nam dé
dam bao cay phat trién tét. TSt nhat nén lya chon nhirng cay ban dia cua khu vuc can cai tao nhu rau mudng
bién, cay phi lao dé d& thich nghi véi méi truong.

ERLE

Hinh 2. Cay rau mudng bién Hinh 3. Cay phi lao phong hg va ldy g6 (Nguon: Internet)
Cac cong viéc can thyc hién la:

- San gat tao mat bang khu khai thac dé thanh khu dat c6 gié tri sir dung cao hoic néu khdng thé san gat
thi cai tao thanh hd chira nuéce sinh théi, phuc vy dan sinh. Bé xay dung thanh hd chira nudc, can tién hanh
thu don dat cat roi, vat liéu quanh hd. Long ho dé tu nhién. Xung quanh ho tién hanh dao hé tréng cy tao
canh quan sinh théi. (cha y d6 sau ho theo quy dinh?)

- Cai tao mat bang san cong nghiép, khu vuc phuy trg tao mat bang, dao hé dé trong cay xanh.

- Trong cy xanh cho toan bo khu mé: Lwa chon loai cay thich hop, trong véi mat do va quy céch theo
quy dinh.

- Cham soc va trong dam cay bi chét trong vong 03 nam.

- Ban giao lai dién tich khu dat (hd nudc) da cai tao cho dia phuong quan ly.
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- Sau khi trong cay c6 thé tién hanh trong phi mubng bién trén toan b m vi khu vuc dé bao vé.

u‘

Hinh 5. M6 qudng sa khoéng Titan - Zircon tai x& Hong Phong va x& Hoa Theng sau khi cdi tao phuc hoi
méi trwong (Nguén: Bdo cdo PTM mé quéng sa khoang Titan - Zircon tai x& Hong Phong va x& Hoa
Théng)
3.3. Ngi dung cai tao méi truong
- Can ctr vao diéu kién thuc té cia ting loai mo nhu phwong phap khai théc, céu tao dia chét, thanh
phan khoang vét va chit lugng méi truong ciia khu vic; cac td chirc, ca nhan phai xay dung cac giai phap
cai tao, phuc hdi moi truong kha thi. Giai phap cai tao, phuc hdi moi truong phai dam bao khong dé xay ra
cac sur b moi truong, anh huong dén ste khoe cong ddng. Bé ra duoc cac giai phap, cac cong trinh va khdi
luong cong viée cai tao, phuc hdi méi truong. Xay dung ban dd hoan thd khong gian da khai thac va thé
hién cac cong trinh céi tao, phuc hdi moi trudng.
- Panh gia anh huong dén moéi truong, an toan cua cac cong trinh cai tao, phuc hdi méi truong cia
phuong 4n (bao gdm: sut lun, truot 10, chdng thdm, ha thap muc nude ngam, nit giy, sy ¢d moi truong,...).
Tinh toan “chi s6 phuc hdi d4t” cho cac giai phap lwa chon. Gia tri ciia chi s6 phuc hdi dét phai 1a s6
16n hon khong (>0) méi 1 dy 4n c6 tinh kha thi. Gia tri 1, dugc xac dinh theo biéu thirc sau:
(Gm — Gp)/G;  (Ngudn: Théng ti s6 38/2015/TT-BINMT ngay 30 thing 6 nam 2015 ciia Bg
trueong Bé Tai nguyén va Méi truong-Phy luc sé 2)
Trong dé: G: gid tri ddt dai sau khi phuc hoi; Gp: tong chi phi phuc hoi dat; Ge: gid tri nguyén thuy
cia dat dai trude khi mé mo (tinh theo don gid ciia Nha nweéc);
Trén co s¢ danh gia va so sanh chi s6 phuc hoi dat va uu diém, nhuoc diém cua cac giai phap (t6i thiéu
02 giai phap) lya chon giai phap phu hop, ¢6 loi nhét dé tién hanh cai tao, phuc hdi méi truong.
Ngi dung cdi to, phuc hoi méi trieong chi tiét
Tir giai phap cai tao, phuc hdi méi truong di lwa chon, xdy dung ndi dung, danh muc, khdi lwong cac
hang muc c6ng trinh cai tao, phuc hdi méi trudng, cu thé:
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- Thiét ké, tinh toan khéi lwong cong viée cac cong viée can thyuc hién: dao, d'Zip, san gat, tréng cay...

- Thiét ké, tinh toan khdi lugng cong viée dé cai tao, phuc hdi moi truong dap ing muc tiéu, phi hop
véi diéu kién thuc té;

- Thiét ké cac cong trinh giam thiéu tac dong xAu, phong ngira va Gmg pho su ¢é moi truong ddi véi
timg giai doan trong qué trinh cai tao, phuc hdi méi truong;

- Lap bang cic cong trinh cai tao, phuc hoi moi truong; khdi lugng cong viée thyc hién theo ting giai
doan va toan by qua trinh cai tao, phuc hdi moi truong;

- Lap bang thong ké cac thiét bi, may moc, nguyén vat lidu, dat dai, cdy xanh sir dung trong qua trinh
cai tao, phuc hdi mdi truong theo timg giai doan va toan bd qua trinh cai tao, phuc hdi méi truong;

- Xay dung cic ké hoach phong ngira va tmg phé su ¢d trong qué trinh cai tao, phuc hdi moi truong.

Céc chi ti€u ky thuat dé thiét ké, thi cong cac cong trinh cai tao, phuc hdi moi truong dua trén bao cao
nghién ctru kha thi khai thac mo hodc thiét ké ky thuat thi cong khai thac mé hodc bao cao danh gia tac
dong moi truong.

3.4 Durtoan chi phi cdi tgo, phuc héi méi truwong

- Cén ct tinh dy toan: Dy toan phai dugc 1ap dya trén dinh mire, don gia méi nhét cta dia phuong hodc
theo cac B, nganh tuong ung trong truong hop dia phuong chua cé dinh murc, don gia.

- Noi dung cta dy toan: trén co s& diéu kién thyc té can du toan déy du kinh phi cho cong tac cai tao,
phuc hdi méi trudng; theo khdi lwong va ndi dung cong viée cai tao, phuc hdi néu trén va theo hudng dan
tai Phu luc s6 11 ban hanh kém theo Théng tw s6 38/2015/TT-BTNMT ngdy 30 thing 6 nam 2015 ciia Bé
trwong Bo Tai nguyén va Moi trieong.

- Lap bang tong hop chi phi gdm cac cong trinh cai tao, phuc hdi méi trudng; khdi lwong; don gia timg
hang muc cong trinh theo timg giai doan va tong chi phi cai tao, phuc hdi moi
4. Két luan

Nbi dung va quy trinh cai tao phuc hdi mdi trudng mé cic mo sa khoang & Viét Nam tir trude
dén nay da boc 16 nhimng diém bat hop 1y. Dé cai tao phuc hdi moi truong tét cac mé sa khoang ven
bién sau khi khai thac can can cir vao cac co s& khoa hoc va co so thuc tién cua céc khai thac mo dé thuc
hién.

Noi dung va trinh ty cai tao phuc hdi méi truong can duoc tuan thu theo quy dinh quan ly va chuyén
moén d6i vai tirng khu vue (khu moong khai thac, khu san cong nghiép, khu vin phong...) dé ting hiéu qua
cdng tac va giam chi phi thuc hién.

Khi cai tao can cin ctr cac van ban huéng dan cy thé cua co quan nha nuée va quy dinh chuyén mon.
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Abstract
Some comments on environmental rehabitation

mining in coastal areas

P4 Van Binh'*, Tran Vin Long?
'Hanoi University of Mining and Geology
2University of Transport Technology, Vinh Phuc campus

Mineral exploitation and processing have been causing serious impacts on the environment. The
exploitation and processing of minerals has changed the topography, geomorphology and ecological
landscapes; loss of forest area, loss of cultivated land, crops, green trees due to the opening of minefields.
In addition, when mining and processing minerals will degrade, pollution of surface water, underground
water, land degradation, heavy metal pollution and increased toxicity of radioactive activities (depending
on each minerals) in the ore concentrate area.

After mining, the mine is closed (mine closure) often leave geological forms with many pollutants
affecting water quality, soil, air, environment, people and animals. and ecosystems.

Rehabilitation and rehabilitation of the mine environment after properly exploiting the methods and
techniques can solve the above mentioned disadvantages, limiting the damage caused by the mining
process, returning to the environment resources Good quality land, water and gas for other uses,
contributing to sustainable development.

Keyword: comments, improve, restore environment, exploitate, titanium.
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E RS&' HOI NGHI TOAN QUOC KHOA HOC TRAI AT
SARTM SORNCES A0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Danh gia kha nang tiép nhan nudc thai caa mot s6
doan song tinh Phu Tho
Nguyén Vin Binh!*; B3 Thi Hai !; Tran Thanh L& 2; Nguyén Thé Chuyén 3

Trwong PH Mo Pja Chat; 2Trrong PH Tai Nguyén va Moi trwong Ha Ngi; 3Trung tam Quy
hoach va Diéu tra Tai nguyén nueéc QUC gia.

TOM TAT

Hién nay trén dia ban tinh Phi Tho ¢ khoang 19.469 doanh nghiép. Cac doanh nghiép cha yéu tap trung
tai cac thanh phd, thi x4, thi tran, trong d6 ¢6 2 khu cong nghiép tap trung cac nha may, xi nghiép lén la
khu c6ng nghiép Thuy Van, khu cdng nghiép Trung Ha. Cac khu cbng nghiép nay déu c6 hé thong xu ly
nudéc thai, tuy nhién céc hé théng Xu Iy chi xur 1y so bo rdi cho nude thai d6 ra cac hé thong kenh ra song.
Do vay viéc diéu tra, thong ké ngudn nudc bi 6 nhidm nham muc dich 1ap danh muc cac ngudn nudc bj 6
nhiém véi tirng muc dich sir dung khac nhau tir d6 lam co sé cho viéc quan ly, xtr Iy va bao vé tai nguyén
nudc 1a cap thiét.

Danh gia hién trang chat luong nuéc, tai lwong 6 nhiém cua mot s6 doan séng va dinh muc dich st dung
nuéc, muc tiéu chat luong nuéc, 1ay vi du chi tiét cho doan séng Hong tir TT.S6ng Thao - Cam Khé dén
TG M$ - Tam Nong.

Nudc thai chuwa dugc xir ly hodc xir Iy khong dat tiéu chuan xa truc tiép vao ngudn nudc dang dién ra véi
tat ca cac d6i tugng, nhat 1a nudc thai sinh hoat tir cac khu dan cu tap trung, cac khu d6 thi

Qua két qua diéu tra, danh gia tinh hinh xa nuéc thai vao ngudn nudc khu vuc nghién ciru da phéac hoa co
ban dac diém ngudn nudc thai, danh gia tac dong cua nudc thai téi ngudn nude va cac dbi tuong sir dung
nudc. Cac s6 liéu diéu tra, cac giai phap da dé xuat trong du 4n 13 co s¢ phuc vu cho cong tac quan ly, ban
hanh cac van ban cua dia phuong.

Tir khoa: Pha Tho; chit lugng nuéc; tai lugng; bao vé tai nguyén nude

1. Pit van dé

Nhlem vu dat ra 1a phai xac dinh duoc cac nguon tlep nhan nuéc thai chinh la cac song truc chinh; cac
dbi tuong 6 hoat dong xa nude thai chinh vao cac ngudn tiép nhan va thyc trang 6 nhiém nudéce tirng ngudn
tiép nhan;

Trong pham vi caa nghién ctu, ching t6i danh gia cho doan séng Hong tir TT.S6ng Thao - Cam Khé dén
TG M$ - Tam Nong.

Két qua thyc hién du 4n bam sat cac quy dinh, cac ndi dung yéu cau va st dung cac phuong phap, cach
tiép can ph hop véi cong tac, diéu tra vé hién trang cac noi dung cé lién quan dén nude thai

Cin clr vao muc dich sir dung nudc, hién trang chat luong nudc va dic diém xa nudc thai dé dé xuat cac
giai phap phuc vu cong tac quan 1y méi truong tai dia ban tinh..
2. Co s ly thuyét va phwong phap nghién ciru

Ngudn tiép nhan nudc thai trén dia ban tinh 12 cac ao, hd, hé thdng sdng ngoi. Tuy nhién, vai cach tiép
can theo nguon nude thi ngudn tiép nhan nudc thai trén dia ban tinh Phi Tho chu yéu 1a hé thong song
chinh va song, ngoi noi dia. Cac séng chinh trén dia ban tinh nhu song Hong, song Da, séng L, cac chi
lvu séng ndi dia I6n song Chay, sdng Btra 1a ngudn cung cap nude chinh cho san xuét va sinh hoat tuy
nhién ciing 14 ngudn tiép nhan nudc thai chinh cua cac dbi tugng, cu thé nhu sau:

- S6ng Hong: C6 luu vue dén Viét Tri khoang 51.800 kmz2, chiéu dai chay qua Phi Tho tir Hau Bong
(Ha Hoa) dén Bén Got (Viét Tri) 12 109,5 km, chay theo huéng Tay Bic — Pong Nam. Cac song sudi nho
gom ngoi Van, ngoi My, ngm Lao, ngoi Gianh, ngoi Me, ngoi Co, sdng Bira va ngdi Man Lan.

- Song Lo: C6 luu vue dén Viét Tri khoang 39.040 km2, chiéu dai chay qua dia phan Phi Tho tir Chi
DPam (Poan Hung) dén Bén Got (Viét Tri) 12 73,5 km, chay theo huéng Tay Bic — Pong Nam gan nhu song
song véi sdng Hong, dién tich luu vuc trong tinh 502,8 km2; cac sdng nho gom séng Chay, ngoi Ruom,

*Tac gia lién h¢
Email: binhmda45@gmail.com
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ngodi Dau, ngoi Tién Du va ngoi Tranh.

- Song Pa: Luu vuc khoang 52.900 km2, chay qua Phi Tho tir Tinh Nhué (Thanh Son) dén Hong Da
(Tam N6ng) dai 41,5 km, dién tich luu vyc trong tinh 367,4 km2, cac ngdi chinh gém ngoi Lat, ngodi Céi,
sudi Rong.

- S6ng Bira: C6 luu vyc bat dau tir x4 Thu Clc — Huyén Tan Son dén x& Tir My - Huyén Tam Néng,
chay qua huyén Thanh Son.

- S6ng Chay: C6 luu vuc Bt dau tir xa Pong Khé dén x4 Van Du Huyén Poan Hing.

Déi véi sdng Hong, két qua phan tich thanh phan héa hoc nuéc mit vao mua khd va mia mua nim 2013
cho thdy dic diém chét lugng nuéc séng Hong doan chay qua dia phan tinh Phi Tho nhur sau:

- Vé muia kho: Nude song déu cd chat lugng tt dam bao nam trong gigi han A1, A2 cta quy chuan ky
thuat qudc gia vé chat lwong nudc mat. Tuy nhién c6 mot sb chi tiéu vuot qua gi¢i han nhu tong dau ma.

- V& mua mua: Nugc song c¢d chat lwong tét, cac chi tiéu phan tich déu trong gidi han Al, A2, cua quy
chuan ky thuat qudc gia vé chat lugng nugc mat. Tuy nhién chi c6 chi tiéu DO cao hon hin mia kho va
nam trong gigi han B2 déu nay c6 thé 1a do miia mua nhiét do khong khi trong nude ting cao cac vi khuan
yém khi hoat dong manh dan dén qué trinh 6xi hoa céc chét hiru co hoat dong vaoi cudng d6 manh hon nén
ndng d6 DO trong nudc giam.

- Chit luong nudce theo huéng dong chay hau hét khdng cé sy bién di manh diéu nay cho thay chat luong
nudc song Hong doan chay qua dia ban tinh Phi Tho it bi anh huong boi cac ngudn xa nudce thai, cac ngudn
thai tir cac tinh phia trén thuong ngudn. Tuy nhién tai mot sb vi tri c6 mot vai chi tiéu ting cao bét thuong
nhu Colifrom, e.coli, didu ndy la do ni tai cac ngudn xa nude thai cua cac viing ma séng chay qua.

Trinh ty danh gia chi tiét kha ning tiép nhan nudce thai cua ngudn nude dugc thuc hién theo cac budc sau:

Budc 1. Tinh toén tai lvong 6 nhiém t6i da cua chat & nhidm

Tai lugng 6 nhidm t6i da 1a khdi lwong 1on nhat cua chat 6 nhiém ¢ thé cd trong ngudn nudc tiép nhan ma
khong 1am anh huéng dén kha nang d4p tng muc tiéu chat lwong nudc cia ngudn nudc tiép nhan.

Tai luong t6i da chat 6 nhidm ma ngudn nudc cb thé tiép nhan ddi véi mot chat 6 nhidm cu thé duoc tinh
theo cbng thirc:

Ltd = (Qs + Qt) * Ctc * 86,4 1)

Trong do:

Ltd (kg/ngay) 14 tai luong 6 nhidm t6i da ctia ngudn nude ddi véi chat 6 nhiém dang xem xét;

Qs(m3/s) 1a luu lugng dong chay tirc thoi nho nhat ¢ doan séng can danh gia true khi tiép nhan nudc thai,
(m3/s);

Qt(m3/s) 1a luu lugng nudc thai lon nhat;

Ctc (mg/l) la gia tri gioi han ndng do6 chét 6 nhidm dang xem xét duge quy dinh tai quy chuan, tiéu chuan
chit lugng nude dé bao dam muc dich sir dung ciia ngudn nude dang danh gia;

86,4 la hé s chuyén ddi don vi tir (m3/s)*(mg/l) sang (kg/ngay).

Budc 2. Tinh toén tai lugng 6 nhidm c6 sin trong ngudn nudc tiép nhan

Tai lugng & nhiém c6 sin trong ngudn nudc tiép nhan 1a lugng chat 6 nhiém cé san trong ngudn nudc tiép
nhan trong mot don vi thoi gian xac dinh.

Tai lugng 6 nhiém cd san trong ngudn nudc tiép nhan déi vai mot chat 6 nhidm cu thé duoc tinh theo cong
thirc:

Ln=Qs* Cs* 86,4 @)

Trong do:

Ln(kg/ngay) la tai luong 6 nhiém cé sin trong ngudn nudéc tiép nhan;

Qs(m3/s) 1 Iuu lwong dong chay tic thoi nho nhat & doan séng can danh gia truéc khi tiép nhan nudc thai;

Cs(mg/l) la gia tri ndng do cuc dai cua chét 6 nhiém trong nguon nudc trudc khi tiép nhan nuoc thai;

86,4 la hé s chuyén doi don vi tir (m3/s)*(mg/l) sang (kg/ngay).

Budc 3. Tinh toan tai luong 6 nhiém ciia chét 6 nhiém dua vao ngudn nudc tiép nhan

Tai lugng 6 nhidm cua chat 6 nhidm 1a khdi lwong chit 6 nhidm c6 trong nude thai trong mot don vi thoi gian
xac dinh.

Tai lugng 6 nhidm cua mot chat 6 nhidm cu thé tir nguon xa thai dira vao ngudn nudc tiép nhan duoc tinh
theo cong thuc:

Lt=Qt* Ct* 86,4 A3)

Trong do:

Lt(kg/ngay) 14 tai lugng chit & nhigm trong ngudn thai;

Qt(m3/s) 14 Iuu lwrong nuéce thai l6n nhét;

Ct(mg/I) la gia tri ndng do cuc dai cua chat 6 nhidm trong nudc thai;

Budc 4. Tinh toan kha ning tiép nhan nuéc thai

Kha ning tiép nhan nuéce thai cua ngudn nude 1a kha nang ngudn nudc ¢6 thé tiép nhan dugc thém mot
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tai luong 6 nhiém nhat dinh ma van bao dam ndng do cac chat 6 nhiém trong ngudn nudc khong vugt qua
gié tri giéi han dugc quy dinh trong cac quy chuan tiéu chuan chét lugng nudc cho muc dich st dung cia
ngudn nudc tiép nhan.

Kha nang tiép nhan tai luong 6 nhiém ciia ngudn nude dbi véi mot chat 6 nhidm cu thé tir mot diém xa
thai don 1é dugc tinh theo cdng thirc:

Ltn = (Ltd - Ln - Lt) * Fs (4)

Trong d6:

Ltn(kg/ngay): Kha ning tiép nhan tai lugng chét 6 nhiém;

Ltd (kg/ngay) 14 tai lwgng 6 nhidm téi da cua ngudn nude ddi véi chat 6 nhidm dang xem xét;

Ln(kg/ngay) la tai lugng 6 nhiém c6 sin trong nguén nudc tiép nhan;

Lt(kg/ngay) 4 tai lwong chét 6 nhiém trong ngudn thai;

Fs la hé s6 an toan.

Viéc str dung hé sé an toan Fs trong xac dinh kha nang tiép nhan chit 6 nhidm la do c6 nhiéu yéu t6
khong thé dinh lwong va khong chic chin trong qué trinh tinh toan khi budc phai chip nhan cac gia thiét
hoic do thiéu thong tin day du vé tinh hinh xa nudc thai, khai thac, stir dung nuéc & ha luu nham bao dam
kha nang tiép nhan nudc thai cua ngudn nudc trén thuc té s& khong bi sir dung hét chi cho mot ngudn xa
thai ma danh kha nang tiép nhan nudc thai ciia ngudn nuéc cho cac nguon thai & ha luu.

Hé s6 an toan Fs cd gia trj trong khoang 0,3 < Fs< 0,7. Hé s an toan c6 thé khac nhau ddi vai cac chat
6 nhiém khac nhau. Gié tri Fs nho ¢ nghia 1a chi danh mot phan nho kha ning tiép nhan nuéc thai ddi voi
chat 6 nhiém dugc dua vao ngudn nudc do cac yéu td khdng chic chin I6n va nguy co rii ro cao.

Néu gia tri kha ning tiép nhan tai lugng chét 6 nhiém ciia ngudn nude Ltn 16n hon (>) 0 thi ngudn nude
van con kha nang tiép nhan déi véi chat & nhidm. Nguoc lai, néu gié tri Ltn nho hon hoic bang (<) 0 ¢6
nghia la ngudn nudc khdng con kha ning tiép nhan doi véi chat 6 nhidm.

Dé 1am co sé danh gia, nhom tac gia da tién hanh Iy st dung Két qua phan tich thanh phan héa hoc 50
mau duoc lay trong qué trinh thuc hién du 4n: Mua khd (vao thang 3) 25 mau mua mua (vao thang 9) 25
mau. Ngoai ra, nhém nghién ctru ciing st dung két qua iy va phan tich mau nuéc mat tai cac diém quan
tric nudc mat trén do Trung tm Quan tric va bao vé Moéi truong tinh Pha Tho cung cap.

3. Két qua va thao luan
3.1 Pénh gid so bj

Poan song dai 13km chii yéu di qua cac xa cua huyén Cam Khé. Diéu tra, khao sat thyuc té doan song
chua 6 hién tugng d6i mau, nudc khdng cd mui khé chiu, trén mat song khdng thay xuat hién vang dau,
m& loang, luu lugng cia doan sdng vao mua khd 1a 96,4 m3/s. Tham phu thuc vat hai bén bo phat trién
binh thuong, hé thiy sinh phét trién tét, ca chua ¢ hién tuong chét hang loat.

- Ngudn xa thai vao doan séng bao gom cac diém xa thai: XT57, XT200.

- Vj tri xa thai va doan séng khdng nam trén hoic gan thuong luu khu vuc bao ho vé sinh;

- Vj tri xa thai va doan séng khéng nam trong khu vuc bao ton;

- Nuéc séng khong co mau den va ciing khong cé mui héi thoi;

- Trén song khong thiy hién twong cac dong vat thuy sinh ngoi 1én mat nudc; khdng thiy hién tuong
tom, c4, thuy sinh bi chét hang loat;

- Trén song chua tirng thay hién tuong tio ng hoa;

- Trong khu vuc chua c6 s liéu, bao cao nao dé cap dén cac van dé bénh tat do tiép x(c véi ngudn nudc
song gay ra...

Tir két qua diéu tra khao sat nhu trén c6 thé so bo danh gia ngudn nudc sdng Hong & day c6 thé con kha
nang tiép nhan nudc thai. Poan sdng nay s& dwoc danh gia chi tiét bang phuong phap bao toan khéi luong.
3.2 Pdnh gid bdng phwong phdp bdo toan khéi lwon

Kha ning tlep nhan tai luong 6 nhiém duoc tinh toan chi tiét tai bang 1, theo QCVN 08: 2015/BTNMT
(Quy chuan quéc gia vé chit lugng nudc mat) cot B1.

Bang 1. Kha ndng tiép nhdn tdi lwong 6 nhiém cua séng Hong doan SHIII

Théng sb Ltd Ln Lt Ltn (kg/ngay)
BOD5 125130,8347 2998,4256 2,13328512 48852,11
COD 250261,6694 10661,0688 24,32788992 95830,51

As 417,1027824 15,79170816 0,001535169 160,52

Hg 8,342055648 0,85788288 0,012048513 2,99

Zn 12513,08347 16,65792 0,151149888 4998,51
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Théng sb Ltd Ln Lt Ltn (kg/ngay)
Ni 834,2055648 41,6448 0,082752624 316,99
Cu 4171,027824 116,60544 0,09208944 1621,73
Pb 417,1027824 1,665792 0,023629183 166,17
Cd 83,42055648 3,83965056 0,002425794 31,83
FeTS 12513,08347 416,448 5,6381184 4836,40
NO; 333,6822259 108,27648 0,25191648 90,06
NOs 83420,55648 19989,504 9,7767648 25368,51
NH,* 4171027824 | 0 3,7287648 1666,92
CN- 166,841113 43,310592 0,066298003 | 49,39
Chét hoat dong bé mat 3336,822259 732,94848 1,82439648 1040,82

Soéng Hong doan SHIII tir TT.S6ng Thao - Cam Khé dén Ta My - Tam Nong van con kha nang tiép
nhan nudéce thai. Tai lugng dbi véi tirng chat cé thé tiép nhan duoc thé hién rd trong cot Ltn bang 1.

3.3 Pé xudt c4c gidgi phap bdo vé chdt lwgng nuéc

- Hoan thién hé thdng quan 1y nha nudc vé tai nguyén nugce, moi truong

- Tang cudng cong tac thanh tra, klem tra, quan ly ngu0n thai

Trién khai huéng dan, quy dinh vé kiém soat 6 nhlem va cép gidy phép xa thai. Tang cuong kiém tra
thanh tra moi truong. Pua ra cac quy dinh, quy ché vé xtr ly va quan 1y nudce thai cua timg co s¢ san Xuat,
tirng khu céng nghiép.

- Néng cao ning lyc quan tric, phan tich méi truong

Hoan thién hé théng quan tric moi treong cua tinh, dam bao cung Cap day du thong tin va sé liéu tin
cdy cho viéc danh gia hién trang va didn bién méi trudng, dac biét 1a vé méi truong nudc mit cac luu vuc
song.

Chuan hoé cac quy trinh khao sat, ldy mau, phan tich phong thi nghiém theo tiéu chuan quéc gia va
qu00 té thong qua cac hoat dong dao tao, phdi hop giita cac phong thi nghiém va tham gia mang lugi quan
tric moi trudng quoC gia.

Xay dung co so dit lieu quan tric moi truong bang GIS.

Ap dung cac m6 hinh hod moi truong vé chit luong nudc nham ting cudng ngudn thong tin thi cip
giam nhiing nd lyc khdng can thiét trong cong téc quan tric.

Ung dung cong nghé thong tin, dac biét la cong ngh¢ thong tin dia Iy nham thu thap, hé thdng, phan
tich, danh gia cac thong tin vé moi truong, quan ly nguon thai.

- Giai phap Vvé tai chinh kinh té

Can xay dung cé&c chinh sach tai chinh vé nudc nham gén chit gitra cong tac dau tu xay dung, khai théc
sir dung tai nguyén nu¢c véi nghia vu dong gop tai chinh phuc vu cho viéc quan ly khai thac, duy tu bao
dudng, tu bd nang cap va phong chéng, khic phuc hau qua do nuéc gay ra. Theo Luat Tai nguyén nudc
quy dinh: T4 chirc c nhan khai thac, st dung tai nguyén nudc c6 nghia vu tai chinh va dong gop cong sic,
kinh phi cho viéc xay dyng cong trinh bao vé, khai thac st dung tai nguyén nuéc, phong chéng va khic
phuc hau qua do nudc gay ra.

- Giai phéap vé khoa hoc cong nghé

Céc co s xa thai nu6ce thai trén dia ban tinh Phi Tho ¢6 nhiéu loai hinh khac nhau, nim xen k& trong
cong dong dan cu va dai réc hau hét cac huyén trén dia ban tinh. MJi loai hinh co so ¢ dic thu riéng vé
nudGC cap va chat thai ciing nhu khong gian xa thai. Vi vay, can p dung céc giai phap chung vé khoa hoc
cong nghé nham muc dich han ché mirc t6i da viéc xa thai ra moi truong xung quanh, tuy vao ting loai
hinh ma cac co s¢ c6 thé ap dung cu thé cho don vi ciia minh.

- Giai phép vé tuyén truyen nang cao nhan thuc

Phuong phép tiép can can c6 sy tham gia cua cac bén bao gom viéc nang cao nhan thirc vé tam quan
trong cia tai nguyén moi trudong nudc cho cac nha hoach dinh chinh sach va céng ching.

- Giai phép vé nang cao nang luc quan ly ngudn thai cho doanh nghiép

Déi vai cong tac tap huan cho nhiing ngudi lam méi trudng néi chung va cong nghé moéi trudng (xir ly
nudc thai) cua cac doanh nghiép néi riéng, viéc phéi hop véi cac co quan dao tao, quan Iy méi trudng thdng
qua hinh thirc tham quan, hoc hoi kinh nghiém: Té chic tham quan, hoc hoi kinh nghiém cua cac doanh
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nghiép c6 hé thdng quan 1y méi truong, cd hé thdng xir Iy nudc thai tién tién vv. .
4 Két luan

Két qua thuc hién nghién ctru bam st cac quy dinh, cac noi dung yéu CAU Va St dung céc phuong phap,
cach tiép can phl hop véi cong tac, diéu tra vé hién trang cac noi dung co lién quan dén nudc thai, cu thé
nhu sau:

Xac dinh dugc cac ngudn tiép nhan nudc thai chinh 1a cac sdng truc chinh; cac d6i twong cd hoat dong
xa nudc thai chinh vao cac ngudn tiép nhan va thuc trang 6 nhiém nudc tieng ngudn tiép nhan;

Danh gia hién trang chat luong nudc, tai lugng 6 nhiém cho doan séng Hong tir TT.S6ng Thao - Cam
Khé dén T My - Tam Néng va dinh myc dich str dung nuéc, muc tiéu chat lwong nudc.

Cin cir vao muc dich st dung nudc, hién trang chat luong nude va dic diém xa nudc thai nghién ciu
da dé xuat cac giai phap phuc vu cong tac bao vé chit lugng nudc tai dia ban nghién ciu.

Qua két qua diéu tra, danh gia tinh hinh Xa nudc thai vao ngudn nudc khu vuc nghién ciru di phac hoa
co ban dic diém ngudn nudc thai, danh gia tac dong cua nudc thai téi ngudn nude va cac dbi tuong sir dung
nudc. Cac s liéu diéu tra, cac giai phap da dé xuat trong du 4n 13 co s& phuc vu cho cong tac quan ly, ban
hanh cac van ban cua dia phuong..

Tai ligu tham khao

Cuc thdng ké tinh Phi Tho - Nién giam thong ké tinh Pha Tho niam 2011.

S& Tai nguyén va Moi truong tinh Phd Tho - Bao cao hién trang méi truong tinh phi tho 2015.

S& Tai nguyén va M6i truong Pha Tho - Bdo cdo Xay dung co s& Khi tuong - Thay vin tinh Pha Tho
2015.
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hoi tinh Phti Tho dén nam 2020

S6 tay huéng dan k§ thuat tinh toan chi sé chat lwong nudc theo Quyét dinh sé 879/QD-TCMT ngay 01
thang 07 nam 2011 ciia Tong cuc truong Tong cuc Moi trudng.

Quy trinh danh gia so bo kha ning tiép nhan nudc thai ciia ngudn nudce theo thong tw sé 02/2009/TT-
BTNMT ngay 19 thang 3 ndm 2009 cta B Tai nguyén va Mbi truong.

S¢ Xay dung tinh Pht Tho - quy hoach hé thong thu gom va xir ly chat thai rén trén dia ban tinh dén
nam 2020, dinh huéng dén nam 2030

Pham Ngoc Hb (2004), Co sé khoa hoc va phuong phap luan xay dung ban do hién trang méi trudng,
Tuyén tap cong trinh khoa hoc cua Hoi nghi khoa hoc nganh khoa hoc, cong nghé va méi truong, Dai hoc
Khoa hoc Ty nhién, Dai hoc Quéc gia Ha Nai.

ABSTRACT
Assessment of wastewater receiving capacity of

some sections of Phu Tho province
Nguyen Van Binh*"; Do Thi Hai*; Tran Thanh Le?; Nguyen The Chuyen®
! Hanoi University of Mining and Geology
2 Hanoi University for Natural Resources and Environment
2 Center for Water Resources Planning and Investigation

Currently, Phu Tho has about 19,469 enterprises. The enterprises mainly focus on cities, towns and
townships, of which two industrial parks are concentrated, large factories are Thuy Van industrial zone and
Trung Ha industrial zone. These industrial parks have a wastewater treatment system, however, the
treatment systems only treat the wastewater before discharging into the canal systems. Therefore, the
investigation and statistics of polluted water sources for the purpose of listing the polluted water sources
for each purpose use it as the basis for the management, processing and protection of resources. Water is
urgent.

Assessment of water quality, pollutant discharge load of some river sections and purpose of water use,
water quality objectives, for example, for the Red River section from Thao - Cam Khe to Tu US - Tam
Nong.

Wastewater that has not been treated or disposed of is not up to the standard of direct discharge to the
water source in progress with all objects, especially domestic wastewater from concentrated residential
areas and urban areas.

Based on the results of the survey and assessment of the discharge of wastewater into the water source
of the study area, the basic characteristics of wastewater sources have been clearly defined, the impact of
wastewater on water sources and users is assessed. The survey data and solutions proposed in the project
are the basis for the management and issuance of documents of the locality.

Keywords: Phu Tho; water quality; load; protection of water resources
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HOI NGHI TOAN QUOC KHOA HOC TRAI PAT
SARTM SORNCES A0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Nghién ciru dac diem phét tan phong xa dén méi truong do hoat dong
khai thac va ché bién quang sa khoang titan ven bién tinh Binh Dinh

Nguyén Vin Diing®* ,
! Khoa Méi truong, Trieong Pai hoc M6 - Dia chat

TOM TAT

Nganh cong nghiép khai khoang da gop phan quan trong cho su phat trién cua dat nude. Qua trinh cong
nghiép hoa, nhiéu loai khoang san da va dang duoc day manh khai théc va ché bién phuc vu phat trién nén
kinh té - x& hoi. Tuy nhién, qua trinh khai thac va ché bién khoang san duoc tién hanh da lam dao 16n cac
tang dat da, pha v& thé nam ty nhién cua céc than quing, gia ting qua trinh phat tan, rira troi... 1am kha
nang gy ra cac xung dot méi trudng ngay cang manh mé va phirc tap. Bai bao trinh bay dic diém phéat tan
chat phong xa dén méi trudng do hoat dong khai thac, ché bién quing sa khoang titan ven bién tinh Binh
binh.

Tirkhoa: Moi truong; khai thac; ché bién; quang titan; phat tan; phong xa

1. Mé dau

Khai thac va ché bién khoang san c6 y
nghia quan trong dbi véi nén kinh té quéc | e
dan. Tuy nhién, hoat dong khai thac, ché |1 57 #
bién khoang ludn 1a mot trong nhiing nganh  [feE
cong nghiép gay nhiéu tac dong xau dén
moi truong nhat. Tac dong cua khai thac
khoéang san gay xung dot moi truong rat da
dang va phtic tap, tat ca cac thanh phan moi
truong déu c6 thé chiu tic dong.

Tac dong cia khai thac khoang san dén
moi truong trude hét 1a viée chiém dung | :
dét, nhiéu khi v6i dién tich rt 16n dé mo sl il
khai truong va db dat da thai, lam thay déi |
canh quan; khai thac khoang san lam gia N
tang qua trinh x61 mon va boi 1ap do mat : Rl \
dét bi xao tron; khai thac khoang san lam | 3
anh huong dén méi truong nude: lam thay |4
ddi ché @6 thity van, dia chét thuy van; khai
thac khoang san giy 6 nhiém moi truong,
dac biét 1a kim loai ning va cac chat doc [
hai, phong xa; anh huéng dén méi truong
sinh thai va strc khoe ctia con nguoi. Tuy
nhién nhitng anh hudng cu thé, murc d6 anh
huong cuia khai thac, ché bién khoang san |/
dén moi truong phu thudc vao loai hinh
khoang san (chu yéu l1a thanh phin quing
va dit da thai), phuong thue, quy mo va  h
cong nghé khai thac, ché bién va cudicing  p—on :
la cong tac quan ly cac hoat dong nay. LR Co

Hinh 1. So do dia hinh, dia mgo khu viec nghién cizu

*Té&c gia lién h¢
Email: nguyenvandung@humg.edu.vn;dungnvhumg@gmail.com
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Binh Dinh 1a tinh duyén hai Nam Trung B Viét Nam. Trung tdm hanh chinh cua tinh 1a thanh phé Quy
Nhon. Phia béc giap tinh Quang Ngii c6 toa do 14°42' vi doc bac, 108°56' kinh d6 dong; phia nam giap voi
tinh Phii Yén c6 toa do 13°31' vi do béc, 108°57' kinh d6 dong; phia tay giap voi tinh Gia Lai ¢6 toa do
14°27' vi @6 bac, 108°27' kinh do dong; phia dong giap Bién bong voi bo bién dai 134km, ¢ diém cuc
DPong ¢ xa Nhon Chau (Cu Lao Xanh), ¢6 toa do: 13°36' vi d6 bac, 109°21' kinh d¢ dong [2].

Theo két qua diéu tra dia chat tham do, Binh Dinh 14 tinh ¢ tiém ning sa khoang ven bién titan 16n (sau
Binh Thuan va Ninh Thuan). Cac mé c6 trit lugng 16n nhu: Bé Gi, My Thanh, M§ An,Hoai Nhon,...

Céc mod nay da duoc Chinh phu phé
duyét quy hoach phan vung tham do, khai 1020 1040 106¢ 08 oo
thac, ché bién va s dung quing titan giai
doan 2002-2015, dinh hudng dén nam 2025
[1,6].

Tir ndm 2003 dén nay trén dia ban tinh ~ |>
Binh Pinh c¢6 nhiéu doanh nghiép nhu
Cong ty C6 phén khoang san Binh Dinh,
Cong ty C6 phan Sai Gon - Quy Nhon,.. 200
da dau tu day chuyén tuyen luyén va che
bién quang titan thanh pham, cic mo titan
Dé Gi, My An, Thanh My, Hoai Nhon, ...
duoc tién hanh khai thic manh mg.

Céc than quing sa khoang titan ven bién
thuong ndm trong cac con cat it duge ciy
¢bi, tham thyc vat che phu, 16p phu thuong |,
tuong d6i mong. Trong qua trinh khai thac,
quing duoc dao boi thu gom, tuyén lam
gidu va ché bién,... di 1am cac chat phong
xa dé dang phat tan ra méi truong xung
quanh. Trong cac diéu kién ty nhién, dia
hoéa thuan loi, cac chit phong xa bi khuéch

i khao sat——

Khu vuc vi t

tan, hoa tan van chuyén ra moi trudng dat, 120 120
nude va khong khi gay 6 nhiém phong xa \p _
cho méi trrdng xung quanh. l;f‘;ﬂ)
100 ‘\ i 100
e 0 50 100 300km
g L g0

Hinh 2. So dé vi tri khao sat

Theo két qua diéu tra dia chat, trong thanh phan quing sa khoang ven bién ngoai ilmenit, zircon, con
chira cac khoang vét c6 chira cac nguyén t6 phong xa nhu monazit {(Ce,La ,Th)[PO4][SiO4] }va xenotim
(YPO4 va hop chit chtra t6i 4% USiO4). Do d6, trén cac mé sa khoang ven bién bao gid ciing phat hién
dugc cac di thuong phong xa c6 cudng do birc xa gamma tir vai chuc pR/h dén hang nghin pR/h kéo dai tir
Thanh Hoéa d&én Ninh Thuén [3].

Trong thanh phan sa khoang ven bién c6 cac khoang vat co chira cac nguyén té phong xa Th va U. Théri
nam trong cac hgp chit kho hoa tan, ching hau nhu khong c6 mit trong nude dudi dat ciing nhu nude bé
mat. Trong khi d6 urani c6 tinh chét hoa hoc hoan toan khac. Trong moi trudong dia hoa thuan loi, cac hop
chit ctia urani dé dang bi hoa tan van chuyén trong nudc.

Theo tai liéu di cong bd, urani khong bao gio ton tai doc 1ap trong tu nhién. Urani thudng ton tai & cac
dang: hoa tan, hép phu, lo Itng, phu thudc vao 46 pH, Eh, chét keo, thanh ph??m hitu co. Urani ton tai trong
nuée tw nhién & dang U022, UO, va dang bén virng UO,. Do hoa tan giam dan tir 6 dén 5 va 4, ham luong
U trong nude ty nhién khoang 0,2ppm. Trong nuéc tw nhién U hoa tri 5 va 6 dwoc van chuyén trong nudc
con U hoa tri 4 khong hoa tan. U*® bén viing trong didu kién khtr yéu, nhung khi pH = 4 thi U*S chuyén
thanh U** hodc U*e. Trong nudc c6 chira cac vat chat hiru co thi ham luong U ting cao. Ngodi ra trong
nu6e U thudng cb6 mdi twong quan véi SiO,, HCOs PO42 SO42 F, Cl, Na, K, Mg, Sr, V, Se, Mn, d6 pH...
Khi nhiét d6 ting cao cac hop chat flurua urani va sunphat urani xuat hién nhiéu hon. Cac hop chat hiru co,
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céc vi sinh vat, cac chat keo hitu co va vo co c6 tinh chat hap thy urani. Nhu vdy, trong moi truong axit
(PH < 4) va méi truong kiém (pH > 8) urani dé bi hoa tan va van chuyen dudi dang cac hop chét [3,9].

Trong ndi dung bai bao, tac gia trinh bay két qua nghién ciru déc diém phat tan phong xa dén méi truong
tai khu vuc khai thac va ché bién khoang san titan ven bién tai moé Dé Gi, M§¥ Thanh, tinh Binh Pinh.

2. Phwong phap nghién ciu

Dé nghién ctru dic diém phat tan chat phdng xa dén méi trueong trong hoat dong khai théc va ché bién
quang titan, tac gia d tién thyuc hién to hop cac phuong phap sau [7,8]:

- Khao sét dic diém dia chit, dia hoa méi truong;

- Po suét lidu birc xa gamma méi truong, da tién hanh do 1000 diém do suat liéu gamma bang thiét bi
Inspector, DKS-96;

- Do ndng d¢ khi phdng xa radon moéi truong, tai khu vuc nghién ciru da tién hanh khao do 200 diém do
khi radon bang may RAD-7;

- Ly mau dat, nudc, thuc vat, khdng khi véi khéi lwong mdi loai 13 15 mau.

Céc phuong phap khao sat duoc tién hanh thang 7/2017. CAc thiét bi sir dung d¢é tién hanh khao sat déu
dap g yéu cau theo quy dinh hién hanh.

3. Két qua va thao luan

Trén co s& xir 1y tdng hop cac két qua khao sat dia chét, dia hoa va méi truong phong xa, dua ra két qua
sau:

3.1. Dic diém dia héa méi trwong
3.1.1. Bdc diém méi trirong medc bién

Theo két qua khao sét tai khu vuc nghién ciru cho thiy gia tri pH cia nuéc bién dao dong trong khoang
6,0-8,1, trung binh 8,1+0,1, dic trung cho méi truong axit yéu — kiém yéu. Gia tri Eh dao dong trong khoang
61-145mV, trung binh 118+6,7mV dic trung cho moi 6xy héa yéu. Hé s6 bién phan cua Eh 13 5,5% phan
anh gia tri Eh tuong dbi 6n dinh. Véi dic diém moi truong nudc bién nhu vay rat thuan lgi cho urani hoa
tan va lan truyen trong moi trudng nude, gdy nguy co 6 nhiém nudc trong khu vue va nudc bién.
3.1.2. Bdc diém méi truong ddat

Két qua khao sat dia héa moi truong dat cho thay, gia tri pH dao dong trong khoang rong tir 5,2-8,8,
trung binh 8,02+0,22, dic trung cho mdi truong tir axit yéu dén kiém manh. Gié tri Eh dao dong tir -61mV
dén 225mV, trung binh 130+47,7mV, hé s6 bién phan cuia Eh c6 gia tri 38% chirng to Eh c6 bién dong nhe.

Nhu vay, véi dic trung méi trudng dat nhu vay rat thuan loi cho sy hoa tan van chuyén cac hop chét cua
urani trong moi trudng dat.
3.1.3. Mt cdt dia chat — phéng xa méi truong

Két qua khao sat trén tuyén chay qua khai truong, béi thai cho thiy, khi truéc khai thac, quang bi phu,
chua 6 sy tAn chit phéng xa ra méi trudng nhiéu, gia tri sut liéu gamma do dugc c6 bién d6 0.35uSv/h,
sau khi tién hanh cong tac khai thac, quing duoc dao bai 1am cho suét liéu bic xa gamma ting cao dén
0.62uSv/h. Do d6 cac chat phdng xa phat tan ra moi truong manh mé hon nhat 12 tai khu vuc khai trueong
va bai thai tang 1én mirc 0.25+0.41uSv/h. Khi quing dwoc tuyén, 1am giau ciing 1a diéu kién thuan loi cho
khi radon(Rn), thoron(Tn) thoat ra méi truong manh mé hon tir cac than quang va khu vuc tuyén 1am giau.

el S P
Suat licu gamma sau khai thiac

10 Suit licu gamma truée khai thac

20 40 60 B0 100 120 140 160 180 200 220 240 260 200 300 320 340 380 30 4N m

MAT CAT D1A CHAT TUYEN PMC 25

Hinh 3. Mt car dia chdt — phong xa méi trieong

231



3.2. Dic diém phét tan céc chat phong xa dén méi truwong do khai thac, ché bién quang titan
3.2.1. Thanh phan sudt liéu gamma méi truwong

Tir két qua khao sat cho thay su thay d6i suat liéu gamma: khi khai théc quang, cac hoat dong nhu khoan
15 min, ndé min khau quang, boc xdc quang sé lam thay d6i mic do, quy md phat tan phong xa, do do6 gia
tri suat liéu gamma ciing tang 1én.

Vé gid tri: suat liéu gamma trong khu vuc khai truong sé tang 1én khoang 0.2+0.65uSv/h, & vi tri tap két
quang, bai thai suat lidu gamma tang 1én khoang 0.3+0.55uSv/h, cac khu vuc con lai ting khong dang ké.

Vé quy md: ving gia ting suat licu gamma chi nam trong khéng gian cua moong khai thac quang, khu
vuc tap két quang va bai thai; cac khu vuc 1an can gié tri suat liéu gamma ting khong déng ké.

3.2.2. Nong dé khi radon trong méi triong

Nong do khi phong xa radon trong viing nghién ciru phan dic trung cho khu vuc khéng chira quang vi
gi4 tri < 20Bg/m? va phan phan b cac than quing phong xa véi dic trung ndng do radon bién thién tir
20Bg/m? dén hang trim Bq/m?.

Trong ving phan b than quang phong Xa, ndng d6 khi radon ting 1én va thudng ting cao cuc bo tai
nhiing vi trf tién hanh cac cong trinh khai truong, bai thai, tuyén quang khi ting chin bi pha v& va than
quang xuat 10.

Ngoai vung chira quang, nong d6 radon hau nhu  khong thay ddi & khu vuc céch xa ranh gidi viing quing
tir 100 vai traim mét, vao gan viing chira quang, nong do radon ciing c6 su thay do6i cht it (10+20Bg/m?)
nhung su thay ddi nay 1a khong dang ké.

3.2.3. Pdc diém phan bo ham heong chdt phéng Xa trong mau nuréc

Két qua phan tich mau nudc cho thy gié tri hoat do alpha dao dong tir 0.004 dén 0.045Bq/l, trung binh
0.018Bq/l; hoat do béta dao dong tir 0.071 dén 0.645 Bg/l, trung binh 0.256Bq/l. So sanh vai két qua nghién
ctru truge cho thiy co sy gia tang hoat d6 alpha, beta trong méi trudng nude, diéu nay 1a do dic diém moi
truong nudce bién tai khu vuc thuan loi cho sy hoa tan urani, khi quing duge dugc dao béi thi kha nang tiép
xUc va hoa tan manh hon.

Két qua phan tich cac chat phong xa trong mau nudc cho thiy ham lwong urani, dic biét Ia radi trong
cac mau nuéc cua khu mo sa khoang titan cao hon so véi cac khu vuc khac ngoai khu mé. Ham luong radi
clia cic mau nudc lay tir moong khai thc quang titan, nudc thai khu vuc tuyen cao gap gan 1.5 1an so voi
C4C mau nudc & ngoal khu mo, diéu nay duoc ly giai do dic diém dia hinh va tac dong cua dong chay nén
kha ning lan truyén dén khu dan cu 1a thip ma c6 xu thé 1a xam nhép vao nudc bién gay nguy co 6 nhidm
phong xa trong mdi trudng nude bién . Nhu vay, hoat dong khai thac, ché bién quing titan da lam cho kha
hoa tan urani ra méi tredng nudc thuan lgi hon.

3.2.4. Bdc diém phan bé ham lirong cac chat phéng xa trong mdu dat

Két qua phan tich mau dét tai ving nghién cttu cho thay ham luong cac chat phéng xa trong dit c6 su
gia ting dang ké so vai chua c6 hoat dong khai thac, 1a do dic diém dia hoa méi trudng dat thuan loi cho
su hoa chat phéng xa urani. Ham lugng 22%Ra tir 41,2Bq/kg dén 78,6Bg/kg, trung binh 55,76Bg/kg; Ham
luong 238U tir 13,2Bq/kg dén 45,5 Bg/kg, trung binh 26,5 Bg/kg; Ham luong 232Th tir 37,0Bg/kg dén
54.11Bg/kg, trung binh 45,4 Bg/kg; Ham luong “°K tir 51,2Bq/kg dén 131,27Bq/kg, trung binh “°K 1 88,3
Ba/kg.
3.2.5. Ham lwong cac chat phong xa trong mau bui

Két qua phan tich cac mau bui tai khu vuc cho thay ham luong céc chat phong xa trong mau bui nhu
226Rq, 238, 282Th, 137Cs, "Be va “°K thap, ham lugng *®Ra bién d6i trong khoang 0,00037+ 0,00058Bg/m?,
trung binh la 0,00348Bg/m® ham luwong 28U c6 gia tri 0,00149+0,00278Bg/m?, trung binh la
0,00084Bg/m?; ham luong 2%2Th ¢6 gia tri 0,00013+0,00042Bg/m?, trung binh 1a 0,00012Bg/m?; ham luong
40K ¢6 gia tri 0,00194+0,0103 Bg/m?3, trung binh l1a 0,00352 Bg/m?; cic nhan phdng xa *¥’Cs, "Be khong
phéat hién cé trong cac mau bui.

Nhu vay, qué trinh khai thac va ché bién quing titan chtra chat phong xa da 1am thay di cac thanh phan
mdi truong, dét, nudc, khdng khi, 1am kha ning phat tan cac nguyén t6 phong xa ra méi trudng ngay cang
manh mg va phuc tap.

4. Két luan

Két qua xur ly tong hop tai liéu tai liéu khao sat dia chat, dia hoa, méi truong phong xa da tién hanh tai
khu vuc nghién ciru, da dua ra két luan va kién nghi sau:

- ba xéc dinh dugc muc do phat tan cac chat phéng xa trong mbi truong dat, nudc ting theo ty Ié thuan
v6i quy mo khai thac va ché bién quang titan, sy phat tn cac chat phong xa trong moi truong nudc s€ gay
6 nhidm moi trudng nudc voi dién tich 16n (tdng hoat d6 alpha, beta trong cac mau nude vuot tidu chuan
cho phép); s& lam ting ham luong cac chat phong xa trong ting theo quy mé khai thac va ché bién quang
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titan.

- Sy phét tAn cac chat phong xa da lam tang sut lidu chiéu xa tai khai truong, bai thai, khu tuyén quang,
suat liéu gamma trong khu vuc khai truong sé ting 1én khoang 0.2+0.65uSv/h, & vi tri tap két quang, bai
thai suat liéu gamma tiang 1én khoang 0.3+0.55uSv/h; ham luong cac chat phdng xa trong dat, nudc ciing
tang 1én so véi lac chua tién hanh khai thac, ché bién quang sa khoéng titan.

- Thudng xuyén khao sat do dac dé xac 1ap hién trang va su bién dong cac thanh phan méi trudng phong
Xa tai cac khu vuc khai thac va khu vuc nha may ché bién quang va khu bai thai. Can theo doi, danh gia
thuong xuyén su bién dong cua cac thanh phan méi truong phéng xa ving lan can; tur d6 da xac dinh muc
do bién doi, gla tang tirng thanh phan moéi truong. Tai cac khu vuc mo sa khoang can dit hé théng tram
quan tric moi truong phong xa va két ndi voi mang ludi quan tric moi truong quoC gia.

- Can day manh cong tac kiém soat moi truong phong xa tai khu vuc hoat khai théc, ché bién quiang sa
khoang va danh gia mirc d6 anh huong cua ching dén moéi truong va sic khoe cong dong trong khu mo va
vung phu can
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ABSTRACT

Research of the characteristics of radioactive released to the
environment due to the exploitation and processing of titanium ore in
Binh Dinh province coastal

Nguyen Van Dung*",
! Faculty of Environment, Hanoi University of Mining and Geology

The mining industry has contributed significantly to the development of the country. In the process of
industrialization, many kinds of minerals have been exploited and processed for socio-economic
development. However, the process of exploiting and processing minerals has upset the rocky terrain,
disrupted the natural dip of the ore bodies, and increased the process of dispersing, washing away, etc,
which causes more and more complex environmental conflicts. This report presents characteristics of
radioactive released to the environment due to the exploitation and processing of titanium ores in Binh Dinh
province coastal.

Keywords: environment, mining, processing, titanium ore, radioactivity
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\ER;SE‘/ HOI NGHI TOAN QUOC KHOA HOC TRAI DAT
SARTM SORNCES A0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Panh gia anh huang cua bién doi khi hau va giai phap thich tng cho
phat trién bén viing tinh Ha Giang

Nguyén Van Diing™*, Vii Thi Lan Anht
L Khoa Méi trueong, Trieong Pai hoc M6 - Dia chat

TOM TAT

Bién doi khi hau da va dang tac dong dén tai nguyén thién nhién, con ngudi va cac hoat dong kinh té - xa
hoi caa nhiéu qudc gia trén thé giGi, anh huong Ion dén chét luong song ciia con ngudi. Vi vay, viéc nghién
ctru dua ra cac giai phap thich tng vai bién déi khi hau 1a van dé quan tam va can su chung tay cua toan
nhan loai.

Viét Nam dang 1a mot trong nhiing quéc gia chiu anh huong I6n cua BDKH toan cau. Hau hét cc tinh trén
lanh thé cua Viét Nam déu cd nhing tic dong nhat dinh. Trong d6, Ha Giang 1a mét tinh mién phia Bic
nhitng ndm qua dé chju nhiéu tic dong va anh huong cua BDKH. Nhirng anh huang c6 thé ké dén nhu tan
Sudt va murc d6 xay ra cac cac hién twong : lii quét, sat 16 dét ... nhiéu hon, gy thiét hai 16n vé ngudi va
cua cho nguoi dan. Qua viéc 4p dung cac phuong phap nghién ctru nhu khao sat thuc dia, tham van cong
ddng, thu thap cac tai liéu thir cap, tap thé tac gia da nhan dién, danh gia duoc cac tac dong cia BPKH dén
tinh Ha Giang. Tir 4o, dua ra cac giai phéap thich ¢ng vai bién ddi khi hau cho phat trién bén virng cua tinh.
Tur khéa: Bién d6i khi hau (BDKH); phat trién bén virng; thich ung;

1. Mé dau

1.1. Khai quat vé khu verc nghién cizu

Ha Giang la mot tinh mién ni bién giéi & cuc Bac caa T qudc, phia Pong giap tinh Cao Bang; phia Tay
giap tinh Lao Cai va Yén Bai; phia Nam giap tinh : :
Tuyén Quang; phia Bic giap véi tinh Quang Tay va
tinh \Van Nam (Trung Qudc), c6 dudng bién gidi dai
277,556km. Toan tinh c6 01 thanh phé va 10 huyén
V6i 195 don vi cap x& bao gom 5 phuong, 13 thi tran
va 177 x4, tong dién tich tu nhién 1a 792,948ha.

Pdc diém dia hinh: Ha Giang c6 dia hinh cao dan

vé phia Tay Bic, thdp dan vé phia Pong Nam, do
cao trung binh tir 800-1200m so vé6i muc nudc bién,
chd thdp nhat 1a séng L6 (80-100m), cao nhit la
dinh Tay Con Linh (2.420m). Do anh huong cua
yéu té dja hinh nén mat do tap trung cac ngon nai
kha day dac véi khoang 10 ngon ntii c6 d¢ cao 500-
1000m; 24 ngon nui cao 1000-1500m.

V1 TRI HA GIANG TRONG CA NUOC

TRUNG QUOC

CHU GIAI

Tinh I
Huyén i
Cira khiu

O
%o *

Hinh 1. Sor dé vi tri tinh Ha Giang
Dic d@iém khi hgu: Ndm trong vang ndi VietBéc [ ° . = e |

- Hoang Lién Son cua Viét Nam, tinh Ha Giang

thuong don nhitng dot khong khi lanh thdi quat tir ddng bang va ving Pong Béc téi nén hau nhu quanh
nam tinh Ha Giang duy tri tinh trang thoi tiét 4m w6t cao, dac biét ving nai cao thuong gap kiéu thoi tiét
swong mudi, mua da. Lugng mua hang nim nam trong khoang 1.031mm - 4.846mm tai khu vuc tim mua
cta ca nudc (khu vuc Bac Quang - Vi Xuyén) ¢6 lugng mua dat tir 4.700mm - 4.800mm. Véi dic trung
nam trong vang khi hau nhiét doi gié mia nén mia mwa Ha Giang kéo dai tir 6-7 thang (tir thang 4-10)

* T&c gid lién h¢
Email: nguyenvandung@humg.edu.vn
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chiém t6i 83- 91% luong mua ca nam con lai mia khd ¢ khu vuc lugng mua dat dudi < 25mm. Ché do
gi6 tinh Ha Giang nhin chung phu thudc vao dic diém dia hinh dia phuong.

Paic diém dia mgo: dia mao Ha Giang c6 cac kiéu chu yéu sau: Dia mao Hoang Su Phi; dia mao karst
phan b chu yéu & Bong Vian, Quan Ba, Méo Vac va phia Nam huyén Yén Minh; dia mao thung ling song
L, sbng Chay, song Gam...; dia mao ndi thap, ddi cao phan b chu yéu ¢ Béc Quang va Vi Xuyén, vung
nay c6 do cao tir 200-600m do da bién chat co sinh tao nén, day 1a ving chuyén tiép gitra ndi cao va ving
nai thap.

Thiiy vén: céc song 16n & Ha Giang thudc hé théng song Hong. O day c6 mat do sdng sudi tuong ddi
day. Hau hét cac song co do nong sau khong déu, déc, nhidu ghénh thac, it thuan lgi cho giao thong dudng
thuy. Trén céc dong song, sudi cua Ha Giang c6 nhiéu vi tri thuan loi dé phat trién thuy dién nho. Bén nay,
trén dia ban tinh da xay dung mot s6 cong trinh thuy dién nhu: Thuy dién Thac Thuy, Nam M4, Viét Lam,
Nam Mu, Théi An va mét s6 cong trinh thuy dién dang chuan bi dau tu xay dung.

Pdc diém kinh té: voi dac diém dia hinh, dia mao nén chii trrong cua tinh Ia phét trién ndng nghiép, 1am
nghiép theo viing va khu vuyc, dan dua cic nganh cong nghiép miii nhon vao dé phat trién kinh té, trong
thoi gian qua tinh Ha Giang da ddy manh phat trién du lich véi cac dia diém du lich nhu 18 Hoi hoa Tam
giac mach, ruong bac thang Hoang Su Phi, nha vua Méo, cong vién dia chat dong vin dugc dau tu co sé ha
tang dé thu hat khéch du lich dén tham quan ngay cang nhiéu.

1.2. Phwong phdp nghién ciru
1.2.1. Phirong phép thu thap va xit ly sé liéu

Dé danh gia cac tac dong cua BDKH dén khu vuc nghién ciu, tap thé téc gia da thu thap, tong hop cac
tai liéu hién co. Cac tai liéu lién quan duoc thu thap bao gom:

- C4c loai tai liéu vé diéu kién kinh té - xa hoi cua cac bao cdo trude day.

- Céc tai liéu vé dién bién cua cac yéu té ty nhién (ché d6 nhiét, d6 4m, luong mua...) qua cac nam, tai
liéu v& cac hién twong bit thuong cua thoi tiét trong thoi gian gan day.

- Céc tai liéu lién quan dén dién bién cua céc dang tai nguyén (dat, rimg).

- CAc tai li¢u lién quan dén thiét hai vé con ngudi va thién nhién do anh huéng ciia BPKH.

Duya vao céc tai liéu thu thap duoc, tac gia sir dung dé danh gia dién bién chat lugng moéi trudng, tu nhién
cua khu vuc.

1.2.2. Phuong phdap khao sét thuce dia

Tap thé tac gia tién hanh khao sét thyc dia, thu thap cac thong tin, danh gia cac tac dong, anh huong cua
bién d6i khi hau dén doi séng sinh hoat ctia nguoi dan va céc hé sinh thai khu vuc.
1.2.3. Phuong phdp tham vén y kién céng dong

Tham vén cong ddng nham thu thap cac thong tin bd sung thém vé doi séng kinh té - xa hoi cia ngudi
dan.

Str dung cac phiéu diéu tra in sin, truc tiép di phong van mét sé ho dan sinh séng tai cac thon ban da
xay ra cac hién twong sat |6, mua 1i thuong xuyén dé danh gia mirc d6 tac dong, ciing nhu ciing ngudi dan
dua ra cac giai phap thich ang
2. Panh gia tac dong cha bién ddi khi hau dén tinh Ha Giang

Theo cong ude khi hau thi BPKH (Climate Change) la sy thay ddi cua khl hau duoc quy truc tiép hay
gian tiép 1a do hoat dong cua con ngudi lam thay ddi thanh phan cua khi quyén toan ciu va dong gop thém
vao sy bién dong khi hau ty nhién trong cac thai gian c6 thé so sanh dugc.

Trong nhimg nam qua, dudi tac dong cua bién doi khi hau, tan suat va cuong do thién tai ngay gia tang,
gay ra nhidu tn thit vé& ngudi, tai san, cac co so ha ting vé kinh té, vin hoa, xa hoi, tac dong xau dén moi
trrong. Chi tinh trong 15 nam trd lai déy, cac loai thién tai nhu: bao, 18, 1i quét, sat o dat, ing ngap, han
han, xdm nhap man va cac thién tai khac da lam thiét hai dang ké vé ngudi va tai san cho Viét Nam, wdc
tinh thiét hai do bién d6i khi hau khoang 1,5% GDP/nam.

Theo kich ban bién di khi hau vao cudi thé ky 21, nhiét d6 trung binh niam ¢ nudc ta ting khoang 2-
3°C, tong lwong mwa nim va lugng mua mua ting trong khi lwong mwa mua khé lai giam. Tac dong cua
BDKH dén nudc ta la rat nghiém trong, 1a nguy co hién hitu cho cac muc tiéu xoa doi giam nghéo, cho viéc
thuc hién cac muc tiéu thién nién ky va su phét trién bén virng cua dét nudc.

Ciing nhu cac tinh khac trén ving Tay Bac, Ha Giang da chiu nhitng anh hudng do bién d6i khi hau gay
ra trong thoi gian qua .

- Lugng muwa hang nim & Ha Giang c6 xu huéng gia ting, dac biét 1a trong hai ndm gan day. Su thay
dbi lwgng mua trong nam ciing rat khic nghiét, mua tap trung trong 1 - 2 thang véi lugng mua rét 16n, gay
ra Iii quét (ndm 2016,2017) gay thiét hai nghiém trong vé ngudi va tai san cua thanh phd Ha Giang va huyén
Vi Xuyén.

- Hién tuong sat |6 dat nghiém trong & huyén Hoang Su Phi, Xin Man, Bic Quang lam chét 12 ngudi,
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lam hu hong hang chuc ngdi nha gay thiét hai trén chuc ty dong.

- Gidng bao bat thudng va 16¢ xoady xuat hién bat ngo trong cac thung liing ngay cang nhiéu trén dia ban
tinh, cac huyén chiu nhiéu anh huéng nhu: Méo Vac, Yén Minh, Quan Ba, Hoang Su Phi va Bic Quang.

- Nhitng dot lanh bat thudng trong muia dong cac nam 2017, 2018, nhiét d6 giam xubng dudi 5°, lam
chét nhiéu gia stic, gia cam va thiét hai I6n vé hoa mau cua ngudi dan cac huyén Méo Vac, Pong Vin, Yén
Minbh,...

- Do dic diém dia hinh nén long séng & Ha Giang rat ddc nén thuong gy ra sat 16 bo song, 1i quét, 1i
ong gay thiét hai nghiém trong cho nguoi dan sinh song hai bén b séng va cac luu vuc Ian can.

BAN DOMIEN TRANG LO QUET TREN DIA BAN TINK HA GIANG

Lk

ST

Hinh 2. Ban do hién trang li quét [2]

- Trong nhiing nam qua su thay d6i luong mua hang nim da anh huong nghiém trong dén muc nuéc
ngam trén dia ban tinh Ha Giang gay ra trinh trang khan hiém nuéc phuc vu sinh hoat ciia ngudi dan, dic
biét 1a cac huyén ving cao nhu Méo Vac, Pong Vin, Yén Minh, ...

Theo sé liéu quan tric trong vong 20 nam qua tai Ha Giang cho thiy ca nhiét do va lugng mua déu c6
bién d6i phuc tap. Dudi déy 1a dién bién va xu thé bién ddi nhiét 6 va lugng mua trung binh giai doan
1995-2015 tai Ha Giang.

T(°C)
29.0
y=0.0185x - 9.1579

285
28.0 /\ /\ /\ /\ /
TV \/ \/
270 | | |

1995 2000 2005 2010 2015 (Nam)

Hinh 3. Bién ddi nhiét d¢ tai Ha Giang tir 1995 — 2015 [3]
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Hinh 4. Bién déi lwong mua tai Ha Giang tir 1995 — 2015 [3]

Hinh 5. Anh huong cua thién tai tai Ha Giang nam 2018

Nhu vay, din bién cua bién déi khi hau theo chiéu hudng phirc tap va xu thé BPKH trong twong lai c6
xu hudng thay déi cé thé bat loi cho cudc séng cia con ngudi. Su bién ddi cua khi nha kinh do hoat dong
clia cong ngudi ma cha yéu 1am gia tang khi nha kinh gay ra mét loat cac hién tuong BDKH khac nhu nhiét
do gia tang, lugng mua tang, myc nu6c bién dang,... Tir d6 gdy ra nhiing hau qua khon luong tac dong dén
cac ngudn tai nguyén nhu tai nguyén khodng san, tai nguyén dat, khong khi... dac biét 1a tai nguyén nudc
chiu anh husng nghiém trong cua thay d6i khi hau. Nhing hau qud d6 c6 anh huong khong nho dén céc
hoat dong kinh té - X& hoi. Cac nudc dang phat trién nhu Viét Nam 1a mot trong nhitng nude chiu anh huong
nang né ciia BPKH, khong chi ving ven bién ma ca cac tinh mién nii cling chju anh huéng nhu tinh Ha
Giang.

3. Pé xuit bign phap thich wng véi BPKH tinh Ha Giang

Qua két qua phan tich cac tac dong cua bién doi khi hau dén cac hoat dong kinh té - x4 hoi cia Ha Giang.
Dé han ché ti da nhing tac dong do BDKH gay ra ddi véi con ngudi ciing nhu déi voi qué trinh phat trién
kinh té - x& hoi, hai hoat dong thich tng va giam nhe tac dong cia BPKH can duoc thyuc hién dong thai,
trong d6 thich tng voi BDKH, chu dong phong, tranh thién tai la cha yéu. Cu thé can thuc hién mot sé giai
phap sau:

- Qudn ly bdo vé nguén nuwéc: Nudéce 1a tai nguyén khong thé thiéu trong cudc sdng ctia con ngudi, sinh
vat, c6 méi quan hé hitu co voi cac thanh phan kinh té, dic biét khong thé thiéu trong san xuat nong nghiép.
Do vay, dé c6 co s thich tng véi BDKH can phai nghién ctru, ddnh gia sy tac dong cia BDKH dén tai
nguyén nudc phuc vu cho san xuét va sinh hoat; danh gia cong nang va tinh trang hoat dong cta cong trinh
thay lgi 16N va nho, trén co s& d6 dua ra nhitng giai phap nang cap, bo sung cac cong trinh nay dé phu hop
v6i hoan canh caa BDKH; xay dung cac hd chira da muyc dich dé sir dung mot lugng nuéc nhét dinh vao
nhiéu d6i tuong khac nhau. Ha Giang c6 cac sdng 16n nhu: séng Lo, song Gam, song Chay nén can c6 cac
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chién Iugc bao vé ngudn nude ngay ¢ thugng ngudn; cé ké hoach can ddi ngudn cung va nhu cau nuéc theo
tirng vang canh tac; nghién ctru dua ra bién phap ky thuat tudi tiéu cho ndng nghiép nham thét thoat nudc
cling nhu tiét kiém nuéc.

- Diéu chinh quy hogch dat, chuyén doi co' cdu cay trong thoi vu phll hop véi BDKH: trong san xuat
ndng nghi¢p, chu yeu la xay dung co cau cay trong phu hop, xay dung cac bi¢n phap ky thuat, ting cuong
hé thong tuai tiéu va cac bién phap chbng chiu voi ngoai canh khic nghiét. Sir dung cac glong khang, chiu
han (Ngo, I0a,...), bd gidng cay luong thyuc, thuc pham ngan ngay; b tri thoi vu thich hop dé tranh 1d, tranh
han. Tang cuong da dang sinh hoc trén vuon d6i nhu trf)ng cy che bong, cdy dn qud, cdy dai rung s€ 1a
giai phép thich tng véi BBDKH hiéu qua do hé thong cay trong nay co tac dung hd tro 1an nhau trong viéc
diéu hoa khi hau, han ché bic thoat hoi nuéce trén bé mat dat va 14, cung cap hiru co, cai tao dat, han ché
X6i mON Va rira troi dat gitip san Xuét bén vung hon; Nghién ctru céc giai phép khoa hoc cong ngh¢ tong
hop ddi voi tung loai cay trong trén tirng vung sinh théi theo huéng thich tng cao véi BDKH.

- Viin dé vé nang luwgng: O Ha Giang, thily ning duoc wu tién phat trien manh me trong thoi gian qua,
nhung theo dién bién cia BPKH hién nay thi trong tuong lai c6 thé hét kha ning xay dung thém céc nha
may thuy dién mai, khong it cong trinh thuy dién xay 1én da anh huong xau dén cac ving dat canh tac nong
nghiép ¢ ha luu (mua kho thi ngan dong chay, mua mua thi xa nu6c gay ngap tng, X061 mon dét trong hoa
mau). Trong khi nhu ning lwong dé phuc vu cho phéat trién kinh t& ngay cang cao, néu khong phat trién
nang luong khac ngoai thuy nang thi nang luong sé& thiéu trong twong lai. Do vay, tim kiém va phéat trién
cac dang niang lugng khac 1a phuwong an tdi wu dé thich rng véi kich ban cua BDKH.

- Bdo v¢ va phét tri¢n ramg: Rung ching 1a “méy diéu hoa khi hau” khong 16. Cac nha khoa hoc cho
biét: tinh trén 1000ha néu chi 50% dién tich c6 ring cay than gd thi m&i nam rirng gitr dwoc 22-25 triéu tan
COy, boi vay rieng gép phan déng ké vao giam s nong Ién toan cau.

Vi vdy, tang cuong trong rang, phu xanh dat trong ddi ndi troc, bao vé va phét trién ring, bao vé ring
dau nguon ring tu nhién, bao ton da dang sinh hoc & rimg, dac biét 1a dam bao an ninh mai truong s& 1a
mot chién lugc thich &rng pht hop cua Viét Nam noi chung va Ha Giang n6i riéng truéc anh huong BDKH.

Bén canh do6 ¢an nang cao hiéu qua cong tac to chuc phong chong chay rung; nang cao hiéu qua su dung
go va can han ché st dung nguyén liéu gd; bao vé giéng cay trong quy hiém, lya chon va nhan gidng cay
trong thich hop trén dia ban tinh.

- Cha dong phong chéng, gi@m nhe thién tai: Anh huong cua BDKH géy ra 10 lut, 1t quét, han han,
nang néng, giong, l6¢ xody, mua da xuat hién ngay cang nhiéu va bat thuong hon trudc. Do vay phai ting
cuong cac bién phap tuyén truyen gido duc, nang cao nhén thuc cua cong ddng vé phong, chéng va giam
nhe thién tai; dwa nhiing kién thirc co ban vé& phong, chéng va giam nhe thién tai vao chuong trinh gido duc
trong nha trudng, nhim gido duc cho hoc sinh hiéu va biét biét cach dbi phé véi cac tinh hubng thién tai.

- Nang cao nhdn thitc cgng dong vé BPKH va thich vng véi BPKH: Ting cuong cong tac tuyén truyén
va nang cao nhan thirc ciia can bd va ngudi dan vé BPKH va tac hai cua nd voi cac hoat dong kinh té xa
hoi; vé cach thirc va phuong an giam nhe thién tai dé tir d6 thay ddi thai do, hanh vi tng xtr trong hoat dong
séng cua minh (lao dong san xuét, hoc tap, sinh hoat, cdng tac, st dung tai nguyén...).

4. Két luan

Bién ddi khi hau di c6 nhiing tac dong rd rét dén cac nguon tai nguyén nhu nude, dat,... trén thé gici noi
chung va Viét Nam noi riéng. Dic biét 1a ¢ cac tinh ving nui phia Béc trong d6 co6 tinh Ha Giang. Qua
nghién ctru cho thiy, xu thé tang vé nhiét do, luong nudce tudi tiéu cho ndng nghiép giam manh, thoi tiét
cuc doan, thién tai xay ra cuc bo v6i cuong xuat manh hon. Diéu ndy anh huong khéng nho dén doi sdng
sinh hoat, san xuit ciia ngudi dan trong tinh nhu: mat dién tich dat sinh sng, canh téc, thiét hai vé ngudi,
gay sat 16 mot sé tuyén duong va nha dan...

Hién nay Viét Nam da c6 chuong trinh Myc tiéu quéc gia vé bién déi khi hau va céc tinh, thanh da c6
ké hoach hanh dong, dua ra giai phap thich ung, nghién ciu da dé xuit céc giai phap chinh, pht hop, gop
phan bao vé va phong chéng thoi '[Ie'[ cuc doan, phong han, phong chéng suy thoai cac nguon tai nguyén
va diéu chinh cac hoat _dong kinh té phu hop véi tinh hinh hién nay. bac biét can c6 cac bién phap trudc
mat nhu: trong san xuat nong nghi¢p, chu yeu la xay dung co cau cay trong phi hop, xay dyung céac bién
phép ky thuat, tang cuong hé thong tudi tiéu va cac bién phép chéng chiu voi ngoai canh khac nghiét. Sr
dung cac giéng khang, chiu han (Ng@, lia,...), bo gidng cay luong thuc, thuc pham ngén ngay Bén canh
do6 can tang cuorng cong t4c tuyén truyen va nang cao nhan thirc ciia can bo va nguoi dan vé BPKH va tac
hai ciia n6 véi cac hoat dong kinh té xa hoi
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ABSTRACT

Evaluate the effects of climate change and adaptive solution for
sustainable development in Ha Giang Province

Nguyen Van Dung™", Vu Thi Lan Anh?
! Faculty of Environment, Hanoi University of Mining and Geology

Climate change has impacted on the natural resources, people and socio-economic activities of many
countries in the world, greatly affecting the quality of human life. Therefore, research and development of
climate change adaptation solutions is a matter of concern and needs of the whole human race.

Vietnam is one of the countries most affected by global climate change. Most of the provinces in the
territory of Vietnam have certain impacts. In particular, Ha Giang province is a province in
the Northeast region of Vietnam, where has suffered many impacts and impacts of climate change, recently.
Implications include the frequency and severity of floods, landslides, etc. causing major damage to people
and property. This report has used some of research methods such as field surveys, community consultation,
collection of secondary materials. From there, the solutions to adapt to climate change for sustainable
development in Ha Giang province.

Keywords: climate change, adaptation, sustainable development.
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E RS&' HOI NGHI TOAN QUOC KHOA HOC TRAI AT
SARTM SORNCES A0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Van dé 6 nhiém khong khi tir cac phuong tién giao thong duong bo
va mot sb giai phéap giam thiéu

Nguyén Phuong Pong*, Nguyén Thi Hoa®, Vii Thi Lan Anh!

Truong Pai hoc Mo - Pia chat, Ha Ngi

TOM TAT

Trong nhitng nim gan day, mot trong nhiing van dé dugc dic biét quan tdm cua cac thanh phd 16n tai Viét
Nam Ia van dé 6 nhiém méi truong khdng khi. C6 rat nhiéu nguyén nhan va yéu té gay 6 nhidm méi trudng
khong khi tai cac thanh phd Iém, trong d6 6 nhiém khong khi do cdc phuong tién giao thong dudng bo la
mot yéu té gay 6 nhiém khong khi nghiém trong nhét va tac dong tryc tlep dén stc khoe cua con ngudi.
Béng cac phuong phép phan tich, thdng ké va xu ly théng tin tir nhidu nguon khac nhau, cac nguyén nhan
va hau qua caa 6 nhiém khong khi gay ra boi cac phuong tién giao thong da duge xdc dinh. Cac phuong
tien giao thong gay 6 nhidm khi quyén boi khai thai, bui, hoi xing dau va nhiéu chat gay 6 nhiém khac. Su
gia tang so lugng phuong tién giao thong la nguyén nhén chinh lam gia tang ndng d6 cac chit & nhidém
trong khi quyén & céc thanh phd. Su tich lity 16n nhét cua cac chit 6 nhiém tap trung tai cac nut giao thong.
Tai day co su tap trung lugng Ion phuong tién giao thong va sy giam hoic ting téc do dot ngot cia cac
phuong ti¢n s€ phat ra ti da khi thai va bui vao khong khi. T4t ca nhiing chat doc hai nay sé tich lity trong
co thé con nguoi va gay anh huong tiéu cuc dén sirc khoe. Bong thoi tir cac két qua thu duoc tac gia da dua
ra mot sb giai phap nham giam thiéu luong chat gy 6 nhiém trong khong khi do cac phuong tién giao thong

gay ra.
Tir khoa: giao thong duong bo; khi thai; 6 nhiém khong khi

1. Pit véan dé

O nhiém khong khi 1a mét trong nhitng van dé nghiém trong de doa truc tiép dén sirc khoe ngudi dan ¢
cac khu d6 thi va thanh phd 16n, dic biét 1a tai cac nude dang phat trién. C6 rat nhiéu yéu té gay 6 nhiém
mdi trudng khdng khi, mot trong nhiing yéu té gay 6 nhidm khdng khi nghiém trong nhét Ia bui va khoi
thai tir cac phuong tién giao théng duong bo. Theo mot sb wdc tinh thi cac phuong tién giao thong dong
g6p khoang 50-80 % ngudn 6 nhidm khdng khi. Theo céc dit liéu khac thi cac phuong tién giao thdng van
tai chinh 1a ngudn gay 6 nhidm cua khoang 30 — 70% tong khdi luong khi thai. Do do, c6 thé thiy rang,
khoang 40-75% céc chat 6 nhidm xam nhap vao khi quyén Ia tir cac phuong tién giao théng.

Trong thé giGi hién dai, do sy phéat trién lién tuc cua cdng nghé va khoa hoc ki thuat da tao diéu kién
thuan lgi cho qua trinh san xuat va phat trién ciia cac phuong tién giao thong van tai duong bo, kém theo
d6 1a sy gia ting nhanh chong s6 luong 6 t va xe may. Hién nay, tai Viét Nam theo thong ké s6 lugng xe
dang ky thi 1000 nguoi dan sé s¢ hiru khoang 460 xe may va 16 xe 6 t6 [3]. Su gia tang nhanh chong d6
khién méi truedng khong khi nhan mot luong khi va khéi thai I6n hon nhiéu 1an so véi kha nang chiu dung.
Dac biét tai cac khu d6 thi va thanh pho I6n, hau nhu cac phuong tién giao thdng hoat dong thuong xuyén
da hinh thanh céc ving khong khi c6 nong do 6 nhidm cao. Mot s6 chat doc hai s& ton luu tryc tiép ¢ trén
cac duong phd, cac chat doc hai con lai dugc tich tu vao trong khong khi, va sau d6 ling dong béi cac tran
mua gay 6 nhidm cho dét va nudc.

Theo cdng bb nam 2016 ciia WHO, hon 80% dan sb thanh thi trén toan cau dang hit thd bau khong khi
kém trong lanh va didu nay dang lam gia ting nguy co méc céc loai bénh & nguoi dan. Khong khi bi 6
nhiém sé& lam gia ting nguy co dot quy, méc cac bénh vé tim mach, ung thu phéi, cac bénh ho hip Cap tinh
va man tinh. Tai Viét Nam, theo s6 liéu cia Bo Y té, trung binh mdi nam c6 hang chyc ngan nguoi mac cac
bénh lién quan dén ho hap do 6 nhiém khdng khi. Bén canh tac dong cua cac chat 6 nhiém trong khong khi,
6 nhiém tiéng on tir cac phuong tién giao thong ciing anh huang tryuc tiép dén thinh giac va gay cac bénh
dau dau, chong mat, trang thai tim than bat 6n, mét moi ddi voi nguoi dan song sét véi duong giao thong

2.

* Tac gia lién h¢
Email: phuongdong@mail.ru
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Chinh vi thé van dé 6 nhiém khong khi tir cac phuong tién giao thong duong bo da tré nén cap thiét hon
bao gio hét va gay lo ling cho mot bo phan nhitng ngudi dan dang phai chiu nhirng anh huéng tryuc tiép téi
strc khoe.

Nham giam thiéu 6 nhidm tir cac phuong tién giao thong dudng bo dén méi truong khdng khi, bai bao
dd dwa ra mot s6 giai phap sau: ing dung nhitng cong nghé méi trong giao thong duong bo, nhu viéc thay
thé st dung xing dau hoic cac dang nguyén li¢u dét khac bang cac nguon nguyén liéu sach, nguyén liéu
sinh hoc; quy hoach hé thong duong giao thong va cac diém nit giao thong hop ly trong quy hoach xay
dung céc khu d6 thi va thanh phé méi hozc mé rong thanh phd, bén canh d6 phai phu xanh va tao cac viing
xanh trong khong gian thanh phd.

2. Co s6 ly thuyét va muc dich ciia nghién ciru
2.1. Co sé ly thuyét

Dé danh gia duoc cac yéu td gay 6 nhiém khdng khi tir cac phuong tién giao théng, bai bao sir dung khai
niém vé yéu t6 phat thai nhur 1a cong cu dé wdc tinh lwgng phat thai chat 6 nhiém khong khi vao khi quyén.
Céc yéu t6 phat thai thuong dwoc biéu thi bang trong luong chat gay 6 nhidm phét ra chia cho mot don vi
trong lugng, thé tich, khoang cach hoac thoi gian. Trong hau hét cac truong hop, dac biét ddi vsi xe may
va cac phuong tién giao thong duong bo thi cac hé sé phét thai dwoc biéu thi bang gam chat 6 nhiém dac
trung trén mdi kilomet di chuyén hoac kilogam chat & nhidm ddi vai mdi tan nhién liéu tiéu thy [9, 11].

Céc nghién ctru vé ndng do chét thai 6 nhiém vao khi quyén tir cac phuong tién giao thong dudng bo va
cac két qua cu thé nhan duoc cua cac cong trinh nghién ciru [17, 20, 22, 24], cac danh gia va phan tich ddi
V6i sy chuyén bién caa & nhidm khong khi, du doan cac hau qua cé thé xay ra trong [5, 7, 8, 19]. Tt cac dit
liéu co ban cac tAc gia da chi ra dwoc phan 16n cac anh huong bét lgi cua cac phuong tién giao thong dén
chat lwong cua bau khong khi. Cac thude do @6 6 nhiém tai cac thanh phé 16n gy ra bai céc chit doc hai
tir cac phuong tién giao thong.

Céc két qua xac dinh mdi lién hé gitra d6 phang, chat lwong cua bé mat duong véi cac chat gy 6n nhidm
duoc phat thai vao khong khi tir cac phuong tién giao thong duong bg, cling nhu dnh hudng cua gidi han
toc do va mat do cua dong 6 t6 1én ham lwgng cac chat gdy 6 nhiém trong khong khi [4, 6, 10].

Céc phuong phap uéc tinh cac yéu td phat thai tir cac phuong tién giao thong duong bo [1] bao gom:
cac md hinh dya trén co s¢ lugng nhién liéu tiéu thy, cac md hinh dya trén phuong thirc phat thai, cdc mo
hinh dya trén chu ky chuyén déng cua céc loai xe.

Céc cong trinh nghién ctru anh huong cua cac chat gay 6 nhidm phét ra tir phuong tién co giGi trén stc
khoe con nguoi [16, 13, 15].

2.2. Muc dich ciia nghién ciru

Muc dich cua nghién ctru la phan tich cic nguyén nhén, dénh gid hién trang moi truong khong khi va
hau qua cua 6 nhiém khéng khi, @€ xuat bién phap dé giam thiéu céc chat 6 nhiém phét thai ra méi truong
bai cac phuong tién giao thong van tai.

3. Nguyén nhan gay 6 nhiém khong khi tir cac phwong tién giao thong

Mot trong cac nguyen nhan gay 6 nhim khéng khi chinh 1a qua trinh chuyén dong cua cac phuong tién
giao thdng gay 0 nhiém. Hau hét cac phuong tién giao thong st dung xang hoic dau diesel lam nhién ligu
dét, cac qua trinh ro ri, bdc hoi va dot chay nhién liéu dan t6i phat sinh ra mot luong 16n céc chat 6 nhigm
nhur SOz, NO2, CO, bui va nhiéu loai khi doc khac (VOC Benzen, Toluen...)

Céc hat byi phét tn vao bau khong khi khdng chi c6 trong khi thai cta cac phuong ti¢n giao thong, ma
con dugc hinh thanh trong cac qua trinh phanh giam téc. Cac nghién ctru da chi ra rang, trong qua trinh
phanh phan I6n nhitng anh huéng bat loi d6i véi bau khdng khi khong phai 1 tir céc khi thai, ma 1a tir su
tdc dong giira duong xa va banh xe cua cac phuong tién giao thong [16]. Trong qua trinh phanh dét ngot
cua xe, lyc ma sét gitra mat duong va banh xe 1a rat I6n, dan dén sy mai mon cua Iop xe, ma phanh, dém
cao su, dia ly hop va mat duong. Chinh didu d6 da phat sinh ra mot luong hat vat chét bui va kim loai vao
trong khong khi. D6 1a nhiing hat vat chét ¢6 kich thudc rat nho va cé thé ton tai lo limg trong bau khong
khi ctia cac duong giao thong, dudng cao téc mot khoang thoi gian dai. Lwong bui sinh ra trong qua trinh
nay s& cao hon do anh huong cua chat lwong mat duong va luong bui dat d4, cat ton dong trén duong.

Trong qué trinh liy da cua xe, dong co can tiéu thu nhién liéu nhidu nhat, diéu d6 co nghia 1a tai thoi
diém d6 cac khi thai phat sinh tir cac phuong tién giao thong co gidi duong b 1a nhidu nhét.

Chit lugng phuong tién giao thong cung 1a mét trong nhitng nguyén nhan chinh gay gia tang 6 nhiém
dbi véi moi truong khong khi. Xe 6 t6 va xe may o Viét Nam bao gom nhiéu chang loai, ¢6 nhiéu xe da
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qua nhiéu nim st dung va khong duoc bao dudng thuorng Xuyén nén hiéu qua s dung nhién li¢u thap,
nong d6 chat doc hai va bui trong khi thai cao. Xe may hién van 1a nguon déng gop chinh cac loai khi 6
nhiém, dic biét d6i voi cac khi thai nhu CO va VOC. Trong khi d6, cac loai xe tai va xe khéch lai thai nhiéu
khi NO2, SO:..

Bén canh do, thyc tai & nudc ta tai cac thanh phd 16n con ton tai nhidu tuyén duong chat hep, xudng cap,
thiéu quy hoach dong bo, chwa dap tng nhu cau di lai, cing vai y thirc tham gia giao théng cua ngudi dan
chua cao gdy hién twong Un tic giao thong ciing 1a yéu té dang ké lam nghiém trong thém véan dé 6 nhiém
moi trueong khdng khi.

Mot yéu té khac c6 anh huéng quan trong dén qué trinh phét tan bui va cac khi thai trong bau khong khi
chinh 1a ché do gi6. Gié yéu (téc do gio6 < 1m/s) hodc khi khong cé gio thudng gop phan vao su tich tu va
lwu giit 1au dai cac chat 6 nhiém trong khdng khi & mot s6 khu vuc nhat dinh [23].

4. Céc chat gay 6 nhiém c6 trong khi thai ciia cac phwong tién giao thong dwong bd

Téng cong c6 khoang hon 200 hoa chét duge tim thay trong khi thai ciia cac phuong tién giao théng
duong bo. Trong d6 phan 16n céc chat thai ¢ hai d6i véi moi truong va sirc khoe cia con ngudi ¢ trong
khoi thai bao gdm: Cacbon monoxide, chat hiru co dé bay hoi, oxit nito, khi cac bonic, cac hat chit lo
limg,v.v... [12] Chu ky ton tai ciia cAc chat doc hai nay trong khdng khi c6 thé kéo dai tir 2-3 phut cho dén
4-5 nam.

Luong phét thai khi 1ai xe va bao dudng xe hoi dugc phan phdi nhu sau: wru théng xe hoi - 66,57-68,91%:;
kiém tra ky thuat (TO) va sira chira xe - 17,87-20,4%; san xuat nhién liéu - 11,02 - 11,41%; san xuat vat
liéu dé bao tri va sira chira - 1,8-2,06% [21]. C6 thé thay ring, lugng chat thai trong qué trinh kiém tra k§
thuat, bao dudng va stra chira xe xap xi bang mot phan ba tong lugng chét thai ra méi truong khi xe chuyén
dong, con luong chat thai trong hoat dong san xuat nhién lidu bang 1/6 tong lugng chét thai cua xe 6 to.

Céc bang s6 liéu dudi day thé hién kha ning gay 6 nhidm cua mdi nhdm xe may va xe 6 t6 d6i v6i moi
truong khong khi d6 thi boi mot s6 hda chat xac dinh.

Bang 1. Lwong phét thai 6 nhiém cyu thé cho cac nhém xe khéac nhau [10]

Lwogng xa thai. g/km

Tén nhom xe 0 t6 . Formaldehyde Benzopyren
0 NO: cH Mudi SOz H2CO (Hydrocac bon thom)

O t6 du lich, loai nho 35 | 09 0,8 0,7x102 | 1,5x107? 3,2x10°8 0,3x106
O t6 bus nho, xe van | 84 | 2,1 2,4 3,8x102 | 2,8x10% 8,4x10%3 0,8x10®
tai dudi 3,5 kg
Xe van tai tir 3,5 tin | 6,8 6,9 5,2 0,4 5,1x1072 2,2x1072 2,1x106
dén 12 tan
Xe van tai I6n hon 12 | 7,3 8,5 6,5 0,5 7,3x1072 2,5x1072 2,6x106
tan
Xe buyt lén hon 3,5 | 52 | 6,1 4,5 0,3 4,2x107 1,8x102 1,8x10
tan

Bang 2. Hé s6 phét thai chdt gay 6 nhiém theo logi nhién li¢u ciia cdc phwong tién giao théng [11]

Phuong Cong suat Hé sb phét thai (kg/ T4n nhién liéu) Loai nhién
tién licu
Bui S02 NOx co voC
O t6 con 1,4~20 0,86 20xS 22,02 194,7 27,65 xing
O 16 tai >35T 35 20xS 20 300 30 xing
O 16 tai <35T 35 20xS 12 18 2.6 Diesel
O 16 tai 35-16T 43 20xS 55 28 12 Diesel
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O t6 tai >16T 43 20xS 50 20 16 Diesel
Xe buyt >16T 4,3 20xS 50 20 16 Diesel
Xe may Hai thi < 50 cc 6,7 20xS 2,8 550 330 Xing
Xe may Hai thi > 50 cc 4 20xS 2,7 730 500 Xang
Xe may Bén thi > 50 cc 20xS 8 525 80 Xing

* Chil thich: S ham leong heu huynh ¢6 trong dau DO (0,05%) va trong xdng (0,1%)

Tir cAc bang trén c6 thé thy rang, trong méi truong khong khi d6 thi, véi ciing mot khdi lugng nhién
liéu sir dung thi cac loai xe may va 6 to chay bang xang 1a ngudn phét sinh chu yéu cac chat khi 6 nhidm
nhu SO,, CO, VOC vao trong khdéng khi.

Céc loai xe 6 t6 du lich, xe buyt va phuong tién van tai loai nho xa thai ra méi truong khong khi 1on nhat
1a ndng do cac oxy nguyén tir. COn cAc Xe van tai loai vira va hang nang 1a lugng khi NO,.

S6 lugng mudi va bui 16n nhat dwoc sinh ra thuong duoc quan sét thiy tir su di chuyén cua cac loai xe
tai & tat ca cac loai tai trong. Cac ngudn chinh phéat thai ra khi SO,, ma khi hit phai & mot lugng nhat dinh
con ngudi $& mac cac loai bénh viém duong ho hap, hay khi Formaldehyde, loai chét khi cho thay c6 kha
nang gy ra dot bién, 13 tir céc loai xe van tai, xe buyt c6 trong tai 16n hon 3,5 tAn. M&i nguy hiém Ién nhét
gay anh hudng va tac dong tiéu cuc nhat dén co thé con ngudi 1a cac oxit nito, dwoc phét thai ra ngoai moi
truong khong khi nhiéu nhét ¢ cac xe van tai tir 3,5 tan.

5. Hi¢n trang 6 nhiém khong khi va anh hwéng cia khi thai cac phwong tién giao théng dén sirc khoe
cua nguoi dan
5.1. Sw gia ting 6 nhiém méi trwong khong khi béi cdc phwong tién giao thong

Su gia tdng nhanh chéng cac phuong tién giao thong ca nhan da gay ap luc 1én méi truong khdng khi tai
cac thanh phé 16n caa nude ta. Nhit 1a méi treang khdng khi tai hai thanh phé Ion 1a Ha Noi va thanh phé
Ho Chi Minh, hai thanh phd véi luong phuong tién giao théng chiém dén 30% tong s xe may, md to va
50% sb xe 6 t6 cac loai cua ca nudc. Theo cac két qua thong ké tée do phat trién cia cac phuong tién giao
thong tir ndm 2011 dén 2015 cho thdy: nam 2011, s lugng 6 t6 cua ca nuoc 1a 1,428 triéu chiéc, mo td xe
may la 33,9 triéu chiéc, thi cho dén hét nam 2014, Viét Nam c6 khoang 42 triéu chiéc mo t6, xe may va
gan 2 triéu xe 6 t0 c4c loai. Trong d6 tai thanh phé Ha Noi lwong xe con ting binh quén 1a 17,23%/ nam,
lwong xe gén may ting binh quan 11,02%/nam, con tai thanh phé H6 Chi Minh luong xe con ting binh
quan 13 14,88%/nim, xe gin may ting binh quin 9,79%/nam [3].

Céc biéu d6 dudi day sé& gitp ching ta c6 thé xem xét mot cach cu thé hon sy gia tang vé sb lwong va ty
1é dong gop phat thai cac chat gay 6 nhiém khong khi cua cac phuong tién giao thong.

Xe may Mb t6 xe gin may 0 td

triéu xe . ‘
(trigu xe) O tb chay bang d6ng co Diesel (Trieu xe)
* 0 z 25
B 0 t6 co chay hing xing

40 2
30 15
20 1
LN AR ARG
0 0
2011 2012 2013 2014 2015

Hinh 1. S6 leong phirong tién giao théng dwong bé toan quéc trong giai doan 2011-2015 [3]
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Hinh 2. Ty I¢ dong gdp phat thai cac chdt gay 6 nhiém do cdc phirong tién giao théng dwong bg [2]

Bén canh do, cac chi tiéu vé ha tang co so giao thdng cua nuc ta con thip va chi dap ung dugc khoang
35-40% s0 véi nhu cau can thiét nhu: tai thanh phé Ha Noi, dién tich dat giao théng khoang 7,8%, mat do
dudng dat 3,89 km/km?; trong khi d6 tai thanh phd H5 Chi Minh dién tich giao théng chiém khoang 7,5%
va mat do duong dat 3,88 km/km2. C4c chi tiéu giao thdng tai cac d6 thi loai thap hon ciing nhé hon nhidu
SO VGi yéu cau can thiét. Chinh diéu d6 gay 1én tinh trang On tic giao thong tai cac diém nut giao théng
quan trong, tai cac gio cao diém, lam tram trong thém 6 nhiém khong khi do khéi thai cua cac phuong tién
giao thong.

Theo cic danh gia hién trang chat lugng méi truong khong khi duoc xay dung dua trén két qua quan
trac caa Tong cuc Moi trudng va cac don vi trong mang ludi quan tric thyuc hién cho thay hau hét cac do
thi, thanh phd 16n cua nudc ta hién nay dang phai ddi mat véi tinh trang 6 nhiém khéng khi ngay cang gia
tang, dac biét 1 tai cac tuyén duong giao théng noi d6. Trong d6 ndng dd bui thd (TSP va PMyo) di vurot
ngudng cho phép QCVN 05:2013 tir 2 dén 3 1an va thuong tap trung cao & cac truc dudng giao théng cua
céac do thi lon [2].

Theo théng ké tai thanh phé Ha Noi, vai hon 4 triéu phuong tién giao théng, hoat dong giao thong chiém
85% luong khi thai CO, va 95% lugng cac hop chat hitu co dé bay hoi. Tai mot s6 nat giao théng va tuyén
phé chinh mic on giao théng trung binh tir 77-82dB. Nhu vay mirc 6n giao thdng hién nay ¢ thanh phd Ha
Noi kha lon, cao hon trj s6 tiéu chuan cho phép ddi véi khu vuc cong cong va khu dan cu (50-70dB vao
ban ngay). Muc 6n giao thong cang 16n, phan anh mic d6 gia ting 6 nhiém mai trudng cang cao, didu d6
¢6 nghia 1a chat luong cudc song ngay cang giam st [3].

5.2 Anh hwéng tir khi thdi va tiéng on ciia cdc phwong tién giao thong dén sirc khée con nguwoi

Kh6i thai tir cac phuong tién giao thong c6 mot lugng 1on céc chat doc hai trong d6 bao gdm cac bui,
muoi dét, day la nhitng chat doc hai gay anh huang nghiém trong dén hé théng ho hap cia con ngudi. Theo
mot sb nghién ciru dénh gia anh huong cua 6 nhiém khong khi dén sirc khoe ciia con ngudi thi cac loai bui
min, dic biét 1a bui PM 2,5 c6 kha nang tham nhap sdu vio trong co thé cia con ngudi. CAc hat bui min
nay c6 kha ning tich dong trong xuong va hong cau gay réi loan tay xuong, dau khop, cao huyét ap, gay
nhidm doc hé than kinh trung wong va ngoai bién; hoac khi thAm nhap vao phéi gay kich thich co hoc, xo
hoa phoi dan dén cac bénh vé hd hép va gay ung thu phoi. Hay cac loai khi doc hai 6 trong khoi thai ciia
cac phuong tién giao thong gay anh huéng xau ddi véi trang | thai cua tat ca thanh phan tham gia giao thong,
va dac biét la sirc khoe cua nguoi dan, nhung nguoi sdng gan véi nhiing khu vye nat giao thong nhu: khi
H.S gay thiéu oxy dot ngot khi NH3 c6 kha ning kich thich manh 1én mdi, miéng, hé ho hap khi CO khi
két hop véi Hb trong mau thanh HoCO lam cho méu giam kha nang van chuyén oxy dan dén thiéu oxy
trong méu; khi NO, lam t6n thuong niém mac ph01 tang nguy co mac cac bénh vé hd hap. Khi SO, gay
anh huong tai chac nang cua phdi, gay viém phéi, viem phé quan man tinh, gay bénh tim mach, ting man
cam & nhitng ngudi mic bénh hen,... [2, 12]

Mtrc d6 anh huéng cua nhing chat doc hai néu trén dbi véi moi truong khong khi cua ngudi dan s&
nghiém trong hon do anh hudng tir mat do nha &, mat do cong trinh xay dung trong khu vuc. Déi vai nhitng
khu vyc c6 méat d6 nha ¢ day déc, gi6 luu thong trong vung d6 s& rat kho, chinh vi thé cac Chét thai trong
khong khi sé rat khé phan tan ma tich tu tap trung trong bau khong khi cua khu vye do, khién ndng do cac
chat doc hai trong khong khi cua khu vie d6 cao hon nhiéu so véi nhing khu vuc khéc.

Theo Bacuisesa va cac cong su [15] cho thay nhitng ngudi dan song & gan khu vue dudng cao toc sé
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d& bi ung thu hon, do phai tiép xtc 1au dai vi mot lugng cac chat doc hai nhu nito dioxit, cacbon monoxide,
formaldehyde, sulfur dioxide, chi, bui..

Bén canh do, 6 nhiém tiéng on giao thong cling 1a mot nguyén nhan chu yéu gay anh huéng nhiéu dén
sic khoe ciia con nguoi va ha thap chat lwong cudc sdng cua xa hoi, gay ra cac anh huong lam mat ngu,
suy nhuoc than kinh, cling nhu lam tram trong thém cac bénh vé tim mach va huyét 4p cao.

6. Mot s6 phwong phap giai quyét van dé 6 nhiém khong khi tir cac phwong tién giao thong

Tinh hinh chit lugng méi truong khéng khi s& ngay cang xau hon néu s6 luong phuong tién giao thong
tlep tuc tdng va cudng do sur dung nhién liéu, bao géom cac san pham xang dau khong giam. C6 nhiéu céch
dé lam giam nong d0 khi thai c6 hai tir cac phuong tién 6 td, xe may. Mot trong cac phuong an hia hen la
thay thé xang bang khi d6t, nang lugng dién, nang lwong mat troi, diéu ndy s& gidp cai thién dang ké chat
lwong cua bau khong khi.

Thay d6i dac diém ngudn nhién li¢u str dung, trong d6 6 t6 sir dung nhién ligu dbt cang it thi nhiing hau
qua anh huong dén méi truong khong khi tir khi thai s& cang giam. Nhién li¢u dugce dbt chay cang déu thi
céc phuong tién cang than thién véi méi truong hon, cac chat doc hai va lugng khi thai doc hai sé it hon.
Két qua nhan duoc khi giam dung tich tiéu hao nhién liéu d6t cho 100 km tir 8-10 xudng 4-5 lit 1a trong cac
qua trinh chuyén dong khong tai s& 1am giam mot nira c4c anh huong xau dén moi truong tir cac phuong
tién giao thdng [18].

Mot phuong phap khac dé 1am sach cac thanh phan khi thai doc hai 1a truyén khi thai théng qua cac thiét
bi khac nhau trong hé thong khi thai cta cac phwong tién giao thong dudng bo. Trong do6 cac thiét bi nay duoc
chia thanh hai nhém 16n bao gdm: cac thiét bi chi chan cac chat c6 hai, duoc goi la bo loc; va cac thiét bi gidp
trung hoa céc chit doc hai thanh céc chat khdng gay anh hudong dén sirc khoe con ngudi [14].

Str dung cac chat xtc tac linh hoat dé lam sach khi thai nhu bach kim. Viéc str dung chét xuc tac (duoc
dit trong bo phan giam thanh) 1am giam lwong khi doc hai & muc téi thiéu Tuy nhién, & giai doan hién nay
cua phét trién khoa hoc va cong nghé, can phai tinh dén kha ning kinh té va ky thuat cua viéc tao ra cac
dong co nhu vay dé co thé sir dung trong thuc tién.

Bén canh do, can xay dung quy hoach mot cach khoa hoc hé théng duong Xa giao thdng méi: giam cac
giao 16 va xay dung cau vuot dé giam dimg xe trude den giao thong; chuyén doi giao thong d6 thi thanh
giao thong sir dung luc kéo dién (thay thé nhu cau sir dung cac phuong tién c& nhan bang cac phuong tién
giao théng cong cong nhu tau dién, tau dién ngam); tao ra cac khu vuc cong vién gan nhimg con duong
chinh hay tao ra cac khu vuc xanh, cac vuon hoa nho doc theo cac tuyén dudng giao thong . Pay chinh 1a
hé thong loc khdng khi ty nhién ddi voi cac khi thai tir xe may va 6 to.

Xay dung cac tieu chuéan khi thai d6i véi céc loai phuong tién giao thdng, khong chi trong khudn kh
qudc gia, ma con theo cac tiéu chuan chung cua thé gioi. Xu huéng nay gép phan thit chat quan ly ham
lwong cac chat doc co trong khi thai cia dong co.

7. Két luan

O nhidm khéng khi d6 thi nuée ta dang ngdy cang gia ting ciing véi mirc do dan sé va muc d6 cong
nghiép hda ngay cang nhanh.

Bai bao di chi ra duoc cac yéu t6 anh huong dén moi truong khong khi gay ra bai khi thai tir cac phuong
tién giao thong va khing dinh cac phuong tién giao thong duong bo chinh 1a ngudn gay 6 nhiém chinh bau
khong khi tai cac khu do thi, cac thanh phé 16n caa nuéc ta. Nguyén nhan gay 6 nhidm khong khi 1a;: mot
s6 lwong 16n cac khi thai doc hai dugc phat sinh tir qua trinh ddt, ro ri nhién liéu cua 6 td, xe may, cac hat
bui, muoi duoc hinh thanh do su co sat caa banh xe va bé mit duong.

Hau qua cua tat ca cac didu nay la su tich tu cac chat doc hai va bui trong bau khi quyén bé mat va sy
suy giam cua sirc khoe cua ngudi dan va suy giam chit lugng méi trudng néi chung.

Tuy nhién cing véi mirc do phat trién khoa hoc hién dai da gitp con nguoi c6 thé kiém soét va giam
lwong chat do hai, phét sinh vao bau khi quyén tir cac phwong tién giao thong.

Bing céach xay dyng nhitng khu vuc xanh, cac vuon hoa doc theo cac tuyén duong, cac cong vién bén
trong thanh phd, ciing nhu xay dung thém cac duong cao toc trén cao ¢ thé gop phan lam giam nhitng tac
dong co hai tir cac phuong tién giao théng duong bd ra ngoai méi truong xung quanh va tai sac khoe con
nguoi. Nhitng phuong phap duoc néu trén cé thé gop phan Iam tét hon chat lwgng méi truong khéng khi
tai céc khu do thi, cac thanh phé 16n cua nudc ta.
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ABSTRACT

The problem of air pollutant emissions from roads vehicles and

methods to reduce
Nguyen Phuong Dong*”, Nguyen Thi Hoa?, Vu Thi Lan Anh?

Hanoi University of Mining and Geology

Nowadays, the most actual problem of the big cities in Viet Nam is air pollutant emissions. There are
many causes and factors that pollute the air environment in major cities, in which air pollution by road
vehicles is one of the most serious. Using the methods of analyzing and processing information from various
sources, the causes and effects of air pollution caused by vehicles have been identified. Vehicles cause air
pollution by exhaust gases, dust, petrol vapors and other pollutants. The increase in the number of cars
contributes to an increase in the concentration of harmful substances in the atmosphere. The largest
accumulation of pollutants is concentrated at intersections. There is a large concentration of vehicles here,
and the sudden reduction or acceleration of vehicles will emit maximum emissions and dust into the air.
All these toxic substances accumulate in the human body and negatively affect health. The practical
importance of this paper presents methods for solving the problem of air pollutant emissions to reduce the
amount of harmful exhaust into atmosphere from roads and mechanical vehicles.

Keywords: vehicles; exhaust gas; air pollution
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E RS&' HOI NGHI TOAN QUOC KHOA HOC TRAI AT
SARTM SORNCES A0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Moi trudng, tai nguyén thién nhién trong tién trinh
néng cao muc song dan cu cua tinh Son La

Tran Thj Thanh Ha'"
 Truong Dai hoc Tay Bac, Son La, Viét Nam

TOM TAT

Trong tién trinh phét trién kinh té - x& hoi va trong bdi canh bién ddi khi hau, nhiéu tai nguyén thién nhién
tai tinh Son La c6 nguy co can Kiét, cung véi do 1a viée gia tang cdc yeu to gay 0 nhiem moi truong. Bai
viét s& phan tich hién trang méi trudng va tai nguyén thién nhién cua tinh Son La va tac dong cta ching
t6i muc song dan cu cua tinh. Trén co s¢ d6, dé xuat cac giai phap thict thuc nham tang cudng bao vé moi

truong va tai nguyén thién nhién. Day la viéc lam quan trong, thuc hi¢n muc tiéu phat trién bén vitng noi
chung va gép phan nang cao mirc song dan cu theo hudng bén viing cho tinh Son La néi riéng.

Tur khéa: méi truong, mac séng dan cu, Son La, tai nguyén thién nhién.

1. Pit van dé

Nang cao mirc séng dan cu (MSDC) theo hudng bén virng 1a mot trong nhirng muc tiéu quan trong cua
phat trién kinh té - xa hoi ddi véi mdi qudc gia, dan toc ciing nhu cac dia phuong. C6 rat nhiéu yéu t anh
huong téi MSDC va véan dé nang cao muc sdng dan cu theo hudng bén vimng. Trong do, tai nguyén thién
nhién va méi truedng 1a nhom yéu td rat quan trong.

Hién nay, tai nguyén thién nhién va méi truong dugc Coi Ia vén ty nhién. bay la tap hop cac tai nguyén
thién nhién, hé sinh thai ma khi két hop vai von san xuit, vén con nguol va von xa hdi tao ra co s¢ quan
trong thiic ddy su phat trién kinh té - xa hai va hd tro phuc loi con ngudi. Nhu vy, von tu nhién 13 tai san
co ban cho sy sinh ton va phét trién; 14 co sé cho an ninh lwong thyc, sinh ké cua ngudi dan, nhit la ¢ ving
néng thon va ngudi nghéo.

Son La 1a mot tinh mién nGi nghéo thugc ving Trung du mién ndi phia Béc. Nam 2016, ty 1& ho nghéo
toan tinh con t&i 31,9% dang thir 5 ca nude, doi sdng dan cu rat khé khan. Bac biét, trong bdi canh bién
ddi khi hau, nhiéu tai nguyén thién nhién tai Son La c6 nguy co can Kiét, gia ting cac yéu té gay 6 nhiém
moi truong thi van dé nghién ciru méi trudng, tai nguyén thién nhién trong tién trinh nang cao MSDC cho
tinh Son La cang trd nén cap thiét hon.

2. Co 6 ly thuyét va phuwong phap nghién ctru
2.1. Co sé Iy thuyét

Nim 2003, trong nghién ctru ctia nhém tac gia thudc Vién Nghién ctiru Chinh sach lwong thuc Qudc té
va Vién nghién ciru Phat trién 1a Nicholas Minot, Bob Baulch va Michael Epprecht vé Péi nghéo va bat
binh dang ¢ Viét Nam: Céc yéu to vé dia ly va khdng gian da dé cap téi mbi quan hé giita diéu kién tu
nhién, méi trudng dbi véi ty 18 déi nghéo - biéu hién rd nhit thé hien MSDC thap.

Bdng 1. Méi quan hé giita bién ngoai sinh va déi nghéo (Nicholas Minot, 2003)

STT Tén bién ngoai sinh Mobi quan hé ky vong véi déi nghéo
1 b6 cao D) cao lon « ti 1€ doi ngheo cao
2 Do doc/Dd go ghé Do doc 16n — ti 1€ doi nghéo cao
3 Loai dat Dat cat va can — ti 1€ doi nghéo cao
4 bat mat Khoéng rb
5 SO gid nang it dugc chiéu sang — ti 1¢ d6i nghéo cao
6 Luong mua hang nam Luong mua it — ti 1¢ do6i nghéo cao
7 Khoéng cach téi thi xa va TP Khoang cach xa — ti 1€ doi nghéo cao

* T&c gia lién h¢
Email: tranthithanhhal3887.ht@gmail.com
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Ngén hang Phat trién chau A (ADB) nam 2015 da cong bd nghién ctru Pdu tur vao von tyr nhién cho mat
twong lai bén virng trong Tiéu vuing séng Mé Kéng mé réng [1]. Day la mot tai liu tham khao rat y nghia,
nghién ctiru mot 1an nita khang dinh vai trd quan trong cia vén ty nhién dbi véi muic song cia dan cu.

2.2. Phwong phdp nghién ciru

Trong nghién ciru ndy, tic gia st dung tong hop cac phuong phép sau: Phuong phap phén tich h¢ théng;
Phuong phép so sanh; Phuong phap dieu tra xa hoi hoc; Phuong phéap phan tich thong ké; Phuong phép du
bao; Phuong phap ban d6 va hé thong tin dia ly.

3. Két qua va thao luan
3.1. Méi trwong, tai nguyén thién nhién va tic dgng téi mirc song din cw tinh Son La

Dic diém moi trwong, diéu kién twe nhién va tai nguyén thién nhién

Vi tri dia 1y, pham vi lanh thé: Son La 1a tinh bién gisi phia Tay Béc cia To quéc, nam & toa do dia ly
tir 20°39” dén 20°02” vi d6 Bac va tir 103°11° dén 105°02° kinhodé Pong. Chiéu dai tiép giap vd[ cac tinh
khac 1a 628 km. Son La ¢6 vi tri quan trong trong viéc phat trien KT-XH va bao v¢ an ninh quoc phong
viing bién gidi Tay Bac ctia To6 quoc. Duong bién gidi véi nuéc Cong hoa Dan chu nhan dan Lao dai 250
km, c6 2 cua khau quoc gia (cura khau Chiéng Khuong, Séng Ma va Loong Sap, Moc Chau) vira c6 y nghia
ve kinh te, vira c6 ¥ nghia chinh tri. Nam 2016 véi dién tich tu nhién 14.123,5 km2 (gan 4,3% dién tich ca
nudc), Son La ding thir 3/63 tinh, TP ve dién tich (sau Nghé An va bak Lak). Toan tinh ¢6 11 huyén, 1 TP
truc thugc tinh, vai 204 xa, phuong, thi tran.

Pja hinh. Nhin chung, dia hinh ciia tinh mang tinh chat doi ndi thap, ¢ cao TB 600 — 700 m so véi mat
bién, dia hinh chia cit sau va manh, 97% dién tich tu nhién thuoc luu vuc song Pa, song Ma. Trai theo
chiéu dai cua Tinh 12 hai cao nguyén Moc Chau va Son La. Piac diém néi bat cua dia hinh Son La 1a d6 dc
Ién va do chia cit sau manh, trén 87% dién tich dat tu nhién c6 do ddc trén 25°. Pidu d6 lam cho dai bo
phan rudng dat cua tinh déu rat nho hep. Son La ciing 14 tinh ¢6 dién tich dét tréng ddi troc kha I6n (d6 che
phu rimg méi dat 46,5%). Nhiing dic diém nay gay nhiéu tré ngai cho cac hoat dong san xuit va doi SOng,
anh huong I6n t6i tam ly, tap quan cua dong bao cac dan toc, khién cho viéc nang cao MSDC gap nhiéu
kho khin va tao ra sy phan héa sau sic vé MSDC theo dia hinh.

Pt dai. Son La c6 2 cao nguyén twong dbi bang phang la cao nguyén Moc Chau va cao nguyén Son
La. Céc cao nguyén niy la noi phan b cac loai dat co do phi cao, tang dat day mang lai wu thé phét trién
mot nén ndng nghiép hang héa vaéi quy mo tap trung. Tong dién tich tu nhién toan tinh la 1.412,3 nghin ha,
trong d6 dat dang dwoc sir dung 1.077,6 nghin ha chiém 76,3% dat tu nhién cua tinh, so véi ca nudc ti 1é
nay la 87,6%, vuing TDMNPB la 83,7%. Cong trinh thuy dién Son La hoan thanh, Tinh da c¢6 thém 13.700
ha mit nude hd, nang téng sé dién tich ao, hd 18n gan 25.000 ha. Day 1a tién dé dé Son La phat trién manh
nudi trong va khai théc thay san. Bén canh dé, xuat hién cac viing ban ngap véi dién tich hang tram ha, c6
thé tan dung dién tich nay dé tréng trot vao muia chua bi ngép, ting thém thu nhap. Son La 1a mét tinh viing
cao, quy dat san xuat néng nghiép 4 it, chi chiém 25,83% dién tich ty nhién hay 36,05% dién tich dt néng
nghiép (nghia rong). Binh quan dit san xuat ndng nghiép/ngudi 13 0,3 ha/ngudi (ca nude 13 0,12 ha/ngudi).
Tinh c6 tiém ning dé khai théc nhiing dién tich dit bing va mot phan dat doi nui (con 23,7% dat chua st
dung) cho san xuat néng nghiép, phat trién cay cong nghiép dai ngay, cy an qua, chin nudi... dé cai thién
MSDC.

BDit nong nghiép
®Dit phi néng nghiép

ODit chua sir dung

Hinh 1. Co cau sir dung dat tinh Son La nam 2016 (Nguon: tac gia xir Iy tir [2])

Khi hgu. Do anh huéng cua vi tri dia 1y va do cao dia hinh nén Son La thuéc mién khi hau phia Bic -
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khi hau nhiét d6i gié mua chi tuyén viing nti, mia dong lanh khd, mda hé néng am mua nhiéu. Nhiét do
TB nam khoang 21°C. Son La 14 tinh twong dbi it mua so v6i cac noi khac, lwgng mua TB chi tir 1.200 —
1.600 mm, TB mét nam c6 123 ngay mua. Nho tac dung chan gié muia dong bac cua diy Hoang Lién Son
nén dic diém quan trong nhat cua khi hau Son La 1a ¢6 mot muia dong twong d6i 4m va suét mua dong duy
tri tinh trang kho hanh dién hinh cua khi hau gié moa. Ntra cubi mua dong 1a thoi ki co ¢6 am thap, khd
hanh, khac han véi cac ving phia dong Hoang Lién Son dang trong mua muwa phtin, am wét nhét trong nam.

Dia hinh bj chia cit sdu va manh hinh thanh nhiéu tiéu ving khi hau cho phép phét trién mot nén san
XUt nf)ng - 1am nghiép phong phi. Dac biét, phat trién du lich nghi dudng tai cac dia phuong co6 dia hinh
cao, gop phan cai thién thu nhap va nang cao MSDC. Song, do tinh hinh khé han kéo dai vao mua dong
nén kho tang vu trén dién tich canh tac, cong voi gio Tay kho nong vao nhiing thang cudi mua khé dau mua
mua (thang 2 — 4) da gdy khong it kho khan cho san XUt va doi Song cua mot sd viing trong Tinh. Suong
mudi, mua da, 1ii quét cling 1 nhitng nhan té gay bat loi cho san xuit, doi séng.

Bang 2. Thang keé thiét hgi do thién tai tai Son La (2012 - 2016)

Thiét hai do thién tai bonvl | 2012 | 2014 | 2016

Thiét hai v€ ngudi (chét, mat tich, bi thuong) Nguoi 25 21 42
Thiét hai ve nha ¢ (sat 16, hu hong, toc madi...) Nha 2.782 | 1.964 | 11.280
Thiét hai vé di¢n tich lia (ngép, hu hong) Ha 2.006 | 1.420 2.139
Thiét hai v€ dién tich nudi trong thuy san (ngdp, hu hdng) Ha 200 113 387
Thiét hai vé duong giao thong (sat 16, cudn troi) Mét 356.393 - 24.000
Thiét hai ve gia stc (rét dam, rét hai) Con 1.934 795 | 15.904
Tong gid tri tai san bi thi¢t hai Ty dong 331 170 433
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Hinh 2. Ban do mgt sé nhan té ti nhién anh hieong téi MSDC tink Son La

Thiiy van. Son La nam trong luu vuc chinh cua hé thong song Da (chdy qua cac huyén Quynh Nhai,
Thuan Chau, Mudng La, Mai Son, Bic Yén, Phi Yén, Méc Chau véi chiéu dai khoang 230 km) va Song
M4 (chay qua huyén Séng Ma vai chiéu dai khoang 70 km). Ngoai ra, Tinh con co rat nhiéu cac con subi
I6n nho khac nhau di tao ra cho Son La c6 mang ludi sdng sudi day dac (1,2 - 1,8 km/km?), song phéan b
khong déu giita cac ving.

Luu lwong nuéc, the do dong chdy cac song sudi phu thudc theo muia. Mua mua, lwu lwong tap trung
két hop véi do déc cao dé xay ra i don, li quét. Mua kh6 it mua, luu luong nuéc nho, dong chay yéu,
nhiéu sudi bi can kiét nén anh huong dén san xuét va sinh hoat ciia nguoi dan. Séng sudi ¢ Son La ¢6 do
déc 1on, tric dién hep nén tiém nang phat trién thuy dién kha lon. Nhiéu cong trinh thay dién da va dang
dugc xay dung nhu thiy dién Son La, Sudi Sap, Nam Chién, Hudi Quang... Tuy nhién, phan l6n mat nuge
song sudi lai thip hon dién tich dét canh tac va cac khu dan cu nén han ché t6i kha ning khai thac dé phuc
vu san xuat va sinh hoat, khién khong it dia ban tuy c6 diéu kién dét dai song lai thiéu nudc nén chua phat
trién duoc san xuit dan téi MSDC van con rat thip. Ngoai hé théng sdng sudi, Son La con ¢6 trén 70 thay
dién vira va nho, nhiéu hd chira nhu hd séng Da, ban Mong, Lai Bay, Keo Bic,... dy la ngudn nudc quan
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trong phuc vu doi séng, san xuit ciia nguoi dan nhét 1a trong mua kho.

Tai nguyén nudc ciia Son La phong phii va dbi dao, ¢6 gia tri 16n vé thuy dién. Nhung do ngudn nudc
phan b khong déu theo khdng gian va thoi gian nén anh huong 16n téi san xuat va doi song nhan dan. Bé
khai thac ngudn nudc sir dung vao mua khd hoic ¢ nhirng viing khéng c6 ngudn nude mat phuc vu cho nhu
Cau san xuat va sinh hoat can phai dau tu 16n ca vé von va k¥ thuat nhung rat kho khan do dia hinh hiém
trg, phuc tap. Song déy 1a viéc lam c¢6 ¥ nghia rat quan trong trong viéc nang cao MSDC.

Sinh vat. Son La 1a mot tinh mién ndi c6 kha nang phat trién 1am nghiép rét 16n, dat dai phu hop Vvéi
nhiéu loai cay trong ndng nghiép, c6 diéu kién xay dung hé thong rimng phong ho va tao ra cac vang ring
san Xuat tap trung c6 gia tri kinh té cao. Nam 2016, tong dién tich ring toan Tinh 14 601,1 nghin ha, ding
dau cac tinh ving TDMNPB, trong d6 ¢6 573,6 nghin ha 1a ring tu nhién (chiém 95,4% tong dién tich
rimg). Song d6 che phu ring ciia Son La chi dung thir 11/14 trong ving, dat 42,3%. So véi yéu cau thi do
che phu rirng con thap do Son La c¢6 dia hinh cao va déc, lugng mua tap trung theo mua. Cuing vai tinh Lai
Chau, Son La 1a khu vuc phong ho dau ngudn cua hai cong trinh 16n 1a thuy dién Hoa Binh, thiy dién Son
La va ca khu vuc dong bang Béc Bo. Trong tong sé dat 1am nghiép co rung, chiém ti 1¢ cao nhét Ia ring
phong ho 63,5%, sau do la ring san xuét 28,9%, con lai 7,6% la rimg dic dung.

Son La c6 4 khu bao ton thién nhién (Ta Xua, Sép Cop, Xuan Nha, Co Ma) véi nhiéu loai dong thuc
vat quy c6é gia tri nghién ciru khoa hoc va phuc vu du lich sinh thai. Khu hé d@ong thuc vat ring ¢ Son La
mang dic trung cua khu hé dong thuc vat hé sinh thai nai da xen 1dn nai da voi ctia ving Tay Bac Viét
Nam.

Cung véi diéu kién khi hau, dia hinh va ngudn nuée ma nhiéu noi trong tinh nhu Bic Yén, Moc Chau,. ..
da tién hanh nudi céc loai ca cua mién 6n d6i, dem lai gié tri kinh té cao. Nhiéu trang trai phat trién theo
moé hinh VAC, VACR da gop phan cai thién dang ké MSDC. Pic biét, thoi gian gan day, vé6i cac chinh
sach giao dat, giao rung; phu xanh dat trong, ddi ndi troc ma dién tich rimg Son La khong ngimg tang lén.
Mdi nam tinh trong mai dwoc trén 3.000 ha ring. Viéc 1am nay khong chi ¢é gia tri quan trong véi moi
sinh ma con ¢6 ¥ nghia rat 1on trong cdng cudc xo6a doi giam nghéo, gép phan nang cao MSDC.

Khoang san. Son La c6 nhiéu loai khoang san khéac nhau (gan 150 diém), song chua yéu 1a mo nho, phan
bd rai réc trén khip dia ban tinh, trir lugng khong 1on va diéu kién khai thac khéng thuan lgi. Mot s6 khoang
san dién hinh Ia: than, d4 voi va sét, niken - dong, vang,... Pay la ¢ so quy bau dé phuc vu nhu cau xay
dyng va phat trién kinh té caa nguoi dan trong Tinh.

Tdc déng cu thé qua cac sé ligu nghién cizu mic séng din cw

Gia ca hang hda khong chi quyét dinh dén san xuat ma con quyét dinh ca ti tiéu ding cua dan cu va
MSDC tinh Son La. Sau 3 nam (2015, 2016, 2017) Tong cuc Théng ké cong bb Béo céo chi sé gia sinh
hoat theo khong gian (Scoli), Son La lién tuc nam trong tép dau cac tinh c6 gia ca hang hoéa cao, véi vi tri
xép hang lan lugt sau 3 nam 14 s6 4, $6 3 va s6 6.

Gi4 ca hang hda & Son La rat dat do, xuat phat tir rit nhidu nguyén nhan. Thiz nhdt, Son La 1a mét tinh
mién nui, dia hinh chia cit manh, cu dan phan bd phén tan, xa trung tam, giao thuong khong thuan lgi. Thir
hai, nhiéu hang hoa khong dugc san xuat tai chd ma phai dua tir mién xuéi 1én, trong khi d6 dudng sa di
lai kho khin khién gia cudc van tai hang hoa ting cao. Ngoai ra, hé thong phan phdi trong Tinh ciing rat
phan tan, chi phi duy tri hé thdng cao, ciing véi chi phi cho viéc du trir hang hoa trong kho bai da lam cho
gia ca bi day 1én cao so VO’I cac tinh khac. Mac du Nha nude da co nhirng chinh sach trg gla mot sb mat
hang co ban nhu mudi, gidng cay trong, dau hoa, thudc chira bénh, gidy vo, phan bén, thudc trir sau, than
mé... song gia ca cac hang hoa khac phuc vu doi séng van con cao. Son La lai chua thyc hién duoc cac
chwong trinh binh 6n gi& (nhét 1a cac mat hang nhu thuc pham, may mic, d6 udng, thubc 14).

biéu kién tu nhién, tai nguyén thién nhién dan téi phan héa mizc song
Téc gia tién hanh diéu tra xa hoi hoc voi 360 mau dé nghién ciru sy phan hda vé MSDC xét theo 3 tiéu

ving dija hinh. Céc tiéu ving duoc tac gia xac dinh trong bai viét bao gom 3 viing sau: viing doc dwdng 6,
vung doc séng Da, ving cao - bién gidi.

Céc chi tiéu MSDC cua 3 tiéu vung dia hinh phan anh rd nét sy phan vung kinh té phu hop vai sy phan
chia theo dic diém dia ly va thyuc trang phat trién Kinh té ciing nhu muc séng cua ving.

Ving phét trién - vang doc quéc 19 6 1a dia ban cur tra cha yéy cua ngudi Kinh va nguoi Théi, 1a ving
kinh té phat trién nhat nén cac chi so vé mirc séng thudc tiéu chuan ciia muirc song tuong doi kha.
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Ving dang phat trién - doc séng Pa 14 viing ¢6 su phat trién & mic TB, cac chi sb vé muc séng khé gan
voi mic TB toan tinh.

_ Con tai viing kém phét trién, cac chi s rat tiéu cyc, thé hien mic sng thap kém hon han, nhiéu ho dan
van con roi vao tinh trang thiéu doi. Pay 1a dia ban vung cao, bién gidi, dia hinh hiém trg, di lai kho khan.
Bdng 3. Tong hop muic séng dan cir ciia tinh Son La nam 2016 xét theo 3 tiéu ving
va S0 VJi cac doi tong khac

Vung | Vung | Ving
. in TI?’ TD Théi Son doc doc cao,
Chi tiéu ca MN N 3 N A
. Nguyén La | dwong | song | bién
nwéc | PB \ Ay
6 ba gioi
1. TNBOPN/thdng (nghin dong) 3.049 2.;) 3| 3023 1'59 3.542 1'0566' 350,7
2. Ty ¢ tich liy so vai thu nhdap (%) 29,3 | 18,6 32,7 4,8 13,4 4,1 -0,5
3. Chénh lech thu nhap gida 20% so nguoi
c6 muc thu nhdp cao nhat so véi 20% so | 9,8 8,7 7,7 7,2 7,7 6,8 5,6
nguoi ¢6 mire thu nhdp thap nhat (Ian)
4. Co cau chi tiéu (%) ) 49,0 435 53,2 65,3
- Ty trong chi cho an, udng, hl:Jt 47,6 | 49,8 51,3 46,3 50,9 420 31,0
- Ty trong chi cho ngoai an, uéng, hit 459 | 43,9
- Ty trong chi khac tinh vao chi tiéu 65 | 63 453,70 47 56 48 27
5. Ty 1¢ nha o kién cé (%) 497 | 49,0 70,0 334 | 658 231 | 113
6. Ty I¢ hg nghéo (%) 82 |225| 1172 319 | 123 36,7 | 47,9

(Nguon: tac gid tong hop)

3.2. Mgt sé gidi phdp ting cwong bdo vé méi trwong, tai nguyén thién nhién gép phan nang cao mic
song din cw theo hwong bén viing cho tinh Son La

Gan ddy nhat vao nam 2017, tinh Son La phai trai qua hai tran Iii quét lich sir, ton that nang né vé nguoi
va tai san, tong thiét hai 1én t6i 2.600 ty dong. DI véi mot tinh nghéo, kinh té cham phat trién, doi song
san xuat caa ngudi dan con nhiéu khé khan thi day 1a mot thiét hai 16n. Do d6, viéc phat huy di d6i v6i bao
Vvé tai nguyén thién nhién, dam bao méi truong bén virng 13 mot yéu cau hét sic quan trong trong viéc
huéng t6i mot mic séng bén viing cho déan cu cua tinh Son La.

Déi véi tai nguyén thién nhién
V& dat dai: Tinh van con gan 1/4 dién tich dat bang va mot phan déat doi nii can khai thac dé phuc vu

san xuat ndng nghiép, phat trién cay cong nghiép dai ngay nhu ca phé, ché, ciy dn qua, chin nudi... nham
cai thién murc thu nhap. Bén canh d6 can tang cudng cong tac quan 1y dat dai.

Vé khi hau: Pay la ng}lén tai nguyén déc biét quan trong cua tinh Son La.’Dja hinh bi chia cit sau va
manh hinh thanh nhiéu tiéu ving khi hau cho phép phat trién mot nén san xuat néng - 1am nghiép phong
pha. Dic biét, phat trién du lich nghi dudng tai cac dia phuong c¢6 dia hinh cao, gop phan thay ddi co ciu
va nang cao thu nhap cho ngudi dan.

V& tai nguyén rirng: tién hanh ban giao toan bé dién tich ring cho cac ho gia dinh tu quan 1y cham soc
va bdo vé. Viéc lam nay khong chi ¢6 gia tri quan trong véi méi sinh ma con ¢6 ¥ nghia rat I6n trong cong
cudc xo6a doi giam nghéo, gép phan nang cao muc séng cho nguoi dan.

V& thity van: bao vé ngudn nudc, di doi véi tan dung triét dé dién tich nuéc mat dé nudi tréng thuy san.

Déi véi mi trurong

Nang cao nhan thirc cua nguoi dan qua cac hanh dong don gian va thuc tién dé bao vé méi truong nhu:

Giir gin cay xanh: Giir gin cy xanh bang cach chon nhiing vat trang tri noi that tir cac chét lidu than
thién voi sinh thai nhu tre, tric... Khuyén khich tiéu dung nhiing loai ban ghé, ti dung quéan 4o bén nhu vay
vira tiet ki¢m tien vira khong gop phan tang luong d6 phé thai vao moi truong.

Str dung cac chat liéu tir thién nhién: s dung cac loai hoa chat c6 ngudn gdc tir thién nhién va tan dung
hi€u qua moi quan hé dau tranh sinh ton gilra cac loai trong ty nhién dé kiém soat dich hai.

252



Tan dung nh sang mat troi; Sir dung céc tién bo cua khoa hoc (dung dén huynh quang bén hon va tiét
kiém dén 75% dién nang so vdi bong dén binh thuong,...).

Rut cac phich khoi 6 cam: rit cac chudi cam ra khoi 6 hodc tat ngudn tit ca cac thiét bi nhu may siy
tdc, may vi tinh, tivi, thiét bi sac dién thoai di dong... khi khong str dung.

Str dung nang luong sach: str dung cic ngudn ning luong c6 thé tai tao bat ctr khi nao c¢é thé nhu ning
luong tir gio, anh nang mat trdi... DAy 1a cac loai nang luong sach vi viée san xuat va tiéu thu chiing khong
lam phat sinh khi thai gay hiéu tng nha kinh nhu st dung céc loai nhién li¢u hoa thach.

Thuc hién nguyén tic 3R: (reduce, reuse, va recycle): Giam sir dung - téi str dung - sir dung san pham
tai ché, hay di mat voi thyc té 1a ching ta tiéu thy nhiéu hon cai ma thién nhién c6 thé cung cap cho ching
ta va moi thir dang dan can kiét. Vi vay, trudc hét hay giam thiéu nhu cau tiéu dung cta ban than hon la
phai tai str dung va tai sir dung s& con t6t cho moi truong hon phai tai ché cac san pham da vit di.

Khuyén khich phuong cham “Ta tim ao ta”: Uu tién st dung cac san vat dugc san xuét tir dia phuong,
nhu vy s& giam dugc su van chuyén 1a mot trong nhitng nguyén nhan 1am tiéu hao ning luong va ting
luong théi cac loai khi dgc hai.

Giam sir dung tdi nilong: nén sir dung gidy, cac loai 14... dé goi san pham thay vi st dung loai tai nay.
4. Két luan

MSDC chiu tac dong cua nhiéu yéu té. Trong d6, mdi trudng Va tai nguyén thién nhién c6 anh huong
rat Ion toi MSDC cua tinh Son La - dia ban vai cha yéu 1a d6i ndi. Gan day, mua 1i ngay cang gay thiét hai
nang né, anh huong nghiém trong dén doi sdng, san xuat, giao thdng va tinh mang cua nguoi dan. Tai mién
nGi, nhitng canh béo da co tir lau. DU rang tham hoa nay 1a do thién tai, nhung néu con ngudi tiép tuc hiy
hoai tai nguyén, méi truong thi hau qua s& cang thém tram trong. Néu khong c6 chién lugc phat trién kinh
té bén viing cho khu vurc, khéng vao cuéc mot cach quyét liét thi viéc hd tro, ciu tro chi la giai phap tinh
thé, khodng giai quyét duoc tan gbc cia tham hoa méi truong.
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Environment and natural resources in the process of raising living
standards of Son La province
Tran Thi Thanh Ha'"
Tay Bac University

In the process of socio-economic development and in the context of climate change, many natural
resources in Son La province are in danger of being exhausted, along with an increase in polluting factors.
The article will analyze the current state of the environment and natural resources in Son La province and
their impact on the living standard of the province. On that basis, to propose practical solutions to enhance
the protection of the environment and natural resources. This is an important task, to achieve the goal of
sustainable development in general and to contribute to improving the living standard of the population in
a sustainable way for Son La province in particular.

Keywords: environment, living standards, Son La, natural resources.
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E RS&' HOI NGHI TOAN QUOC KHOA HOC TRAI AT
SARTM SORNCES A0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Tinh toan nhu cau st dung nudc tai cac tinh thude luu vuc
song Nhug¢ - song bay

Nguyén Mai Hoa®*, Pham Khanh Huy!

! Trirong Pai hoc Mo - Pja chdt

TOM TAT

Song Nhug - song Déy 1a ngudn cung cap cho nhiéu muc dich sir dung nuoc khéc nhau ciia 5 tinh/thanh
phd 1a Ha Noi, Ha Nam, Nam Dinh, Ninh Binh, Hoa Binh. Bing phuong phap diéu tra khao sat, tham van
cong ddng va danh gia nhanh sir dung hé sd, bai bao da tinh duoc tdng nhu cau st dung nuéc cua cac tinh
thudc luu vuc song Nhué - DPay cho cac muyc dich (c6 tiéu hao) 1a 3.971.298,5 m¥/ngay, trong d6 nhu cu
cép nudc cho hoat dong néng nghiép (tudi cdy, chin nudi, nudi trdng thay san chiém ty 1é cao nhét: 69,54%
(twong (ing voi 2.761.772,7 m¥/ngay), tiép theo 1a nhu cau sir dung nudc sinh hoat: chiém 22,68% (twong
rng vé6i 900.528 m3/ngay), nhu cau sir dung nudc phuc vu hoat dong cong nghi¢p chiém 5,21% (twong tng
vGi 206.760 m3/ngay) va cudi ciing 1a nhu cau sir dung vao cac muyc dich khac chiém 2,57% (tuong ng voi
102.237,8 m3/ngay). Hién tai ciing nhu theo quy hoach thi nuéc séng Nhué - Pay duoc khai thac dé cung
cap cho t4t ca cac muc dich sir dung nudc cua céc tinh thude Iuu vuc vi vay bao vé chat lugng nude hai con
s6ng nay la mot yéu cau rat cap bach.

Tir khoa: luu vuc sdng Nhué - Pay; nhu cau sir dung nudc; ndng nghiép; sinh hoat; cong nghiép.

1. Pit véan dé

Luu vyc sdng Nhug - Day o vai tro quan trong trong chién lugc phét trién kinh té - x& hi tai 5 tinh/thanh
phd 12 Ha Noi, Ha Nam, Nam Dinh, Ninh Binh, Hoa Binh. Két qua phong vain cac S6 TNMT thudc luu vuc
vé muc dich sir dung nudc séng Nhué - song Pay do Bo Tai nguyén Moi trudng thuc hién nim 2013 va
2016 cho thay, nude song Nhué phuc vu muc dich tudi cdy 1a chinh con nude song Day duoc st dung cho
ca 4 myc dich 1a sinh hoat, nudi trng/danh bét thay san, tudi tiéu va giao théng thuy [Trung tam Quan trdc
Méi trirong, 2016]. Trong khi d6, cting vai tée do phat trién kinh té - xa hoi thi nuée song Nhué - Day dang
bi suy thoai nghiém trong t&i mic nhiéu doan, chit lugng nuéce di khong thé sir dung cho bat ky muc dich
nao. Vi quy hoach phat trién kinh té - xa hoi ciia c4c tinh trén luu vuc séng Nhué - Pay trong giai doan
t6i, viéc khai théc sir dung nuéc sdng phuc vu cho cac muc dich hién trang chic chan s& con tiép tuc va co
xu thé gia ting. Nhung hién tai, cac thdng tin, s6 liéu vé nhu ciu str dung nuéc sdng Nhug, song Pay con
thiéu dong bo va chua day di gay kho khin cho cong tic quan 1y méi truong luu vuc, trong d6 c6 viéc phan
viing chat luong nudc séng theo muyc dich str dung. Xuat phét tir thyuc tién do, bai bao da tinh toan nhu cau
sir dung nudc cua cac tinh thude Iuu vuc song Nhugé - Pay 1am co sé cho cong tac phan vang quan |y chat
luong nudce hai sdng nay.

2. Pbi tugng va phuong phap nghién ciu
2.1. Poi twong, pham vi nghién ciu

Nhu cau st dung nuéc cho sinh hoat dugce xac dinh dya trén dan s tai cac don vi hanh chinh thugc luu
vuc song Nhu¢ - Day; nhu cau nude cap cho cdng nghiép chi tinh toan doi véi cac khu cong nghiép (KCN),
khu ché xuat (KCX) tap trung, khong tinh cho cac co s& cdng nghiép nho 1€, phan tan.

* T&c gia lién h¢
Email: nguyenmaihoa@humg.edu.vn
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Bdng 1. Pham vi luu vuc sdng Nhué - Pay duiroc nghién ciu

TT | Tinh/TP Céc thanh phé, quan, huyén, thi xa
1 Ha Noi Cac quan: Ba Dinh, Hoan Kiém, Hai Ba Trung, Dong Da, Tay Ho, Cau
© Giay, Hoang Mai, Bac T Liém, Ha Pong, Nam Tur Liém, Thanh Xuén
Thi xa: Son Tay
Céc huyéﬁ: Ba Vi, Chuong My, Ban Phuong, Hoai c, M’}”f Duc, Pha Xuy(fen, Phac
Tho, Quoc Oai, S6c Son, Thanh Qai, Thanh Tri, Thach That, Thuong Tin, Ung Hoa
2 Ha Nam Piwéannh pho Phu Ly; cac huyén: Kim Bang, Ly Nhan, Thanh Liém, Binh Luc, Duy
3 Ninh Thanh phd Ninh Binh, thi xd Tam Diép, cac huyén: Nho Quan, Gia Vién, Hoa
Binh Lu, Kim Son, Yén Khéanh, Yén M6
4 Nam Thanh phé Nam Dinh, cac huyén: Vu Ban, Y Yén, My Loc, Nam Truc, Tryc
binh Ninh, Xuan Truong, Giao Thuy, Hai Hau va Nghia Hung
5 | Hoa Binh | Céc huyén: Ky Son, Luong Son, Kim B6i, Yén Thuy va Lac Thuy

Nguon: Trung tdm Quan trac Méi truong, 2016

2.2. Phwong phdp nghién ciu

2.2.1. Thu thdp, téng h

op tai ligu

Dé phuc vu cho viéc tinh toan nhu cau sir dung nudc, téc gia da tién hanh thu thap cac thong tin lién
quan dén dan s0, giinh MUC cap nu6C cua cac tinh/thanh pho Ha Noi, Ha Nam, Nam binh, !\linh Binh, !—|c‘)a
Binh, c&c hé so cap nudc cia mot s6 nganh, linh vuc (cdng nghiép, y té, dich vu) va mét sé loai cay trong,

vat nudi chinh trén luu

vuc.

2.2.2. Phurong phdp tinh todn bang hé sé

Nhu ciu nudc cho ¢
Bdng

4c muc dich sir dung khac nhau duogc xac dinh dwa vao cac hé sb cap nudéc:
2. Xac dinh nhu cau sir dung nuoc bang hé sé cho cac muc dich khdc nhau

Muc dich sir dung

Céach tinh

Sinh hoat
(m¥ngay)

1)

= Hé s6 cap nudce (lit/ngudi.ngdy) x dan s6 (1.000 nguoi).

Coéng nghiép

= (30 m3/ha.ngay x dién tich KCN) + (30 m®/ha.ngay x 50% dién tich co s& san
xuat phan tan) [Ban qudn ly c&c di an cua Chinh pha, 2014] (2)

Ndng nghiép

Tuéi cdy (m/nim)

= Hé s6 nuéc tudi (m¥/ha/nim) cia ting loai cay trong x Dién tich cua tirng loai
cay trong (ha) (3)
Hé s6 (m3/ha/nam): laa 2.100, ngd 116, mia 3.772 va lac 2.000 [UBND Binh
Duong, 2010]

Chan
(m3/ngay)

nudi

= H¢ s6 nudce chin nudi (lit/ngay-con) cua tung loai gia cam, gia sic x so luong
gia cam, gia stc (1.000 con) 4
Hé s6 (lit/ngay-con): trau/bo la 140, lgn 12 60 va ga la 10. [UBND Binh Duong,
2010]

Nhu cau ding nudc
trong nubi trong
thay san (m*/nam)

= Hé s6 nhu cau nuéc nudi trong thay san (m3ha/nam) x Dién tich nudi trong
thuy san (hq). . (5)
He¢ s6 nhu cau nuéc nudi trong thiy san 10.000 m®/ha/ndm. [UBND Binh Duong,
2010]

Nhu cau st dung nud

¢ cho cac muc dich khac

y té (m3/ngay)

Céc cong trinh dich | = 10% nhu cau nuéc sinh hoat [TCXDVN 33:2006] (6)
vu cbng cong
Nhu cau nuéc nganh | = Y (He s6 (lit/giwdng bénh.ngay) x So6 giwong bénh x 1072 @)

Hé sb (lit/givdong bénh.ngay): Bénh viép da khoa, chuyén khoa: 500; Bénh vién
quan, huyén 350; Phong kham, tram y té: 300. [TCXDVN 33:2006]

Céng nghiép + Nong

Tong nhu cau sir dung nudc cho cdc muc dich = Nhu cau sir dung nude cho cac muc dich (Sinh hoat +

nghiép + cic muc dich khac)

®)

Két qua tinh toan nhu cau st dung nudc duoc so sénh véi cac két qua cua nhirng nghién ciru da co dé

danh gia su sai khac.
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2.2.3. Phirong phdp tham van céng dong

Sir dung phuong phap diéu tra bang bang héi dé thu thap thdng tin vé hién trang cac muc dich sir dung
nudc song Nhué - Day. So lwong phicu dieu tra la 220 phicu cho 5 tinh/thanh pho trong d6 so phicu dicu
tra muc dich st dung nuéc song Pay 1a 140 phiéu, song Nhué la 80 phiéu.

3. Két qua va thao luan

Nudéc song Nhué - song Pay dang 1a ngudn cung cap cho nhiéu muyc dich sir dung nuée khac nhau cua
5 tinh/thanh phd thudc luu vuc 12 Ha Noi, Ha Nam, Nam Dinh, Ninh Binh, Hoa Binh. Két qua tham van
can bo So Tai nguyén Moi truong va nguoi dan cac tinh trén luu vuc cho thay 50% sé ngudi duoc hoi co
sir dung nudc séng Nhué - Pay cho muc dich néng nghiép (tuédi tiéu va chan nuéi); 42,5% st dung cho
muc dich nuéi trong thay san; 40% cho muc dich giao thong thuy va 18,75% cho sinh hoat.
Bang 3. Két qua tham van vé hién trang muc dich sit dung nweéc song Nhué, séng Py

o Séng Pay Song Nhué
Mue dich sir dung S5 phidu | Tile (%) | Sb phidu | Tilé (%)
Sinh hoat 94/140 67,1 15/80 18,75
Nubi trong thuy san 106/140 75,7 34/80 42,5
Tudi cy, vé sinh chudng nudi va co sé san xuat, dich vu | 115/140 82,1 40/80 50
Giao thdng thay 106/140 75,7 32/80 40

Tuy nhién, trong khuén khé nghién ciru caa bai bao nay nhom tac gia chi tinh toan nhu cau sir dung nudc
cho c&c muc dich c6 tiéu hao nude, khong tinh d6i véi muc dich giao thong thuy.

3.1. Nhu cdu si¢ dung nwéc cho sinh hogt va dich v cong céng

Dbi véi myc dich cap nudc cho sinh hoat, san xuat cong nghiép, y té: tai séng Nhué khdng c6 nha may
nudc Sach nao khai thac nudc tir séng. Tuy nhién, trén song Day hién ¢6 10 nha may nudc tai 3 tinh 1a Ha
Nam, Nam Binh va Ninh Binh (3/9 nha may nuéc tai Ninh Binh sir dung nudc séng Day véi cong suit
55.000 m3/ngay). Ngoai ra, tinh Nam Dinh dang dau tu thém mot s6 nha may sir dung ngudn nudc séng
D4y (Nha may x4 Yén Ph, huyén Y Yén véi cong suit 6.080 m¥/ngay dém, Nha may nuée xi Nghia Chau,
huyén Nghia Hung véi cong suét 2.360 m3/ngay dém) dé phuc vu cip nudc cho sinh hoat.

Viéc tinh toan nhu ciu nuéc phuc vu sinh hoat trén luu vire duoc c4c tac gia dua trén co s6 s6 lugng dan
s6. Thuc té cho thay co trudng hop pham vi luu vuc tai mét tinh s& khdng bao trim hét dia phan cua toan
tinh. Vi du: Iuu vuc Nhué - Day tai Ha Noi gdm: 11/12 quan, 13/17 huyén va 01/01 thi xa Son Tay (trir cac
huyén Mé Linh, Soc Son, Pong Anh, Gia Lam va quan Long Bién), tinh Hoa Binh chi bao gém 5 huyén
(Ky Son, Lwong Son, Kim Béi, Yén Thuy va Lac Thuy) vi vay nghién ctu chi tinh nhu cau sir dung nudc
cho sinh hoat ddi voi pham vi cac x&, huyén thudc luu vuc chir khdng tinh véi dan sé 5 tinh/thanh phé. Két
qua tinh toan cho thay téng nhu cau sir dung nuéc cho myc dich sinh hoat cta lru vyuc 1a 900.528 m3/ngay,
trong d6 Ha Noi c6 nhu cau sir dung nuéc sinh hoat cao nhat, chiém 59,96% tong nhu cau sir dung nuée
cép sinh hoat toan luu vuc (twong (ng véi 539.948 mé/ngay), tiép theo 1a Nam Binh 20,42% (twong wng
v6i 183.990 m3/ngay), Ha Nam, Ninh Binh lan luot 13 8,82% va 8,23% (twong (ng véi 79.430 va 74.160
m?3/ngay), cudi cting 14 Hoa Binh chiém 2,55% (ttng vai 23.000 m¥/ngay).

Bang 4. Két qua tinh toan nhu cau sir dung nwéc cho muc dich sinh hoat va dich vu cong cgng trén
luu vuc s6ng Nhué - Pay

Bia Dan s Sinh hoat Nhu cau nudc cho céc
huon (nuroi)* Hé so (:‘ép r}u(’yc Luong nug&c Ty lé cong Erlnh dich vu
P £ g (lit'nguoi/ngay) (b) | cap (m®/ngay) (%) cong cong (m*/ngay)
Hoa Binh 287.498 80 23.000 2,25 2.300

Ha Noi 4.499.570 120 539.948 59,96 53.994,8
Ha Nam 794.300 100 79.430 8,82 7.943
Nam Dbinh 1.839.900 100 183.990 20,42 18.399
Ninh Binh 927.000 80 74.160 8,23 7.416

Tong 8.348.268 900.528 100 90.052,8

Nguon: (*) [Téng cuc Thong k&, 2017], (b) [TCXDVN 33:2006], [UBND tinh Ha Nam, 2017], [UBND tinh
Nam Pinh, 2015], [UBND tinh Ninh Binh, 2012]

So véi két qua nghién ctru truée day do Trinh Minh Ngoc, Nguyen Thanh Son, Ng6 Chi Tuéan, Nguyén
Y Nhu thyc hién, 2013 [Trinh Minh Ngoc va nnk, 2013], thi tong lwong nhu cau cap nuéc cho muc dich
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sinh hoat cua bai bao tinh toan 1a thip hon (nghién ctu trén dua ra 1a 1.170.000 m3/ngy, con bai bao dua
ra 1a 900.528 m3/ngay). Nguyén nhén vé su sai khac nay cé thé Iy giai do cach tinh toén cua dé tai trén voéi
pham vi bao gém tat ca dia ban hanh chinh ca 5 tinh thugc luu vuc véi muc tinh dong loat cho tat céc tinh
la 150 lit/ngudi/ngay cho cu dan d6 thi va 120 lit/ngudi/ngay cho cu dan néng thén. Trong khi ¢6 nhom
tac gia tinh toan trén co s& pham vi dia ban luu vuc, véi muc tinh cu thé theo dinh huéng phat trién kinh té
- & hoi cua luu vyuc va diéu kién thuc té cua cac dia phuong la co nhiéu ngudn nuéc khac nhau cung cap
cho muc dich sinh hoat nhu: nuéc ngam, cac nguon nuGC mat va nude mua, trong d6 nudc séng chi la mot
trong cac ngudn cung cap. Trong 5 tinh/thanh phd thude luu vuc sdng Nhug - song Pay thi Ha Nam 14 tinh
c6 ty 18 ngudi dan sir dung nudc mat song Nhug, sdng Pay cho muc dich sinh hoat cao nhét, trung binh
khoang 56,4% tong sé nguon nudc cap sinh hoat trong tinh, 43,6% sb dan con lai trong tinh sir dung nguon
nude dudi dat, nude mua vao muc dich sinh hoat [Trung thm Quan tric Méi trwong, 2016].

3.2. Nhu cau si¢ dung nwéc cho céc co sé'y té

Nhu cau sir dung nude hang ngay ciia cac so sy té thude luu vuc song Nhué - Pay 1a 12.185 m3. Trong
d6 nhiéu nhat Ia cac bénh vién da khoa khu vuc, bénh vién da khoa tinh véi nhu cau sir dung nuéce 1a 5.400
m3/ngay, chiém 44,3% téng nhu cu sir dung nudc cua cac co sy té trong luu vyc; tiép theo la céc bénh
vién da khoa Trung wong — 4.400 m3/ngay, chiém 36,1%; Bénh vién quan, huyén c6 sé giuong luu tir 50
dén 200 givong — 2.310 m3/ngay, chiém 18,96% va cudi cling 1a cc trung tdm y té - 75 m3/ngay, chiém
6,15% tong nhu ciu st dung nudce cua cic co s6 Y té trong luu vuc.

Theo dia phwong thi Ha Noi ¢6 nhu ciu sir dung nuéc cho y té cao nhat cin 7.440 m3/ngay, chiém
61,06% téng nhu cau sir dung nudce cia cac co so Y té trong Iuu vuc. Tiép dén 1a Ninh Binh véi téng nhu
cau nudéc 12 1.361 m3/ngay, chiém 11,2%; Nam Dinh ¢ nhu cau nuéc 1a 1.290 m3/ngay, chiém 10,6%:; Hoa
Binh ¢4 nhu cau nudc 1a 1.170 m3/ngay, chiém 9,6% va thap nhat 1a Ha Nam c6 tong nhu cau nudéc la 924
m?3/ngay, chiém 7,6% tong nhu cau sir dung nudc cia cac co sd Y té trong luu vuc.

Bang 5. Nhu cau si dung nudc cua cac co sé'y té tai luu vuc sdng Nhué - Day

Tion | Sheasow | S EOngbenh [N e e dungnuce [ i o
Hoa Binh 15 2.340 1.170 9,6
Ha Noi 77 14.880 7.440 61,06
Ha Nam 21 1.850 924 7,6
Nam Binh 13 2.580 1.290 10,6
Ninh Binh 17 2.720 1.361 11,2

Téng 132 24.370 12.185 100

Nguon: * [Trung tm Quan triac Méi truong, 2016]. **[UBND tinh Ha Nam, 2017], [UBND tinh Nam
Dinh, 2015], [UBND tinh Ninh Binh, 2012], [Tong cuc Thong ké, 2017]

3.3. Nhu cdu si dung nwéc cho cong nghiép

Két qua tinh toan cho thay vai tong dién tich KCN va KCX hién c6 tai luu vuc song Nhug - Péy 1a 6.892
ha, luong nuéc cap binh quan 30 m3/ha. .ngay thi tong nhu cau sir dung nuéc cdp cho KCN va KCX hién
trang la 206.760 m3/ngay So sanh nhu cau sir dung nuéc cho muc dich cong nghiép giira cAc tinh trong luu
vuc cho thdy: nhu ciu sir dung nuée cua Tp.Ha Noi 1a cao nhat, chiém 62,65% (twong wng voi 129.540
m3/ngay), tiép theo 12 Ha Nam — 1,04% (26.970 m3¥/ngay), Nam Binh — 12,39% (25.620 m¥/ngay), Ninh
Binh — 10,6% (21.900 m3/ngay) it nhat Ia Hoa Binh — 1,32% (2.730 m3/ngay).

Bang 6. Nhu cau si dung nudc cua cdc KCN, KCX tai luu vuc song Nhué - Day

Tinh Dién tich (ha) * | Nhu cau st dung nuéc (m3/ngay) Ty lé (%)
Hoa Binh 91 2.730 1,32
Ha Noi 4.318 129.540 62,65
Ha Nam 899 26.970 13,04
Nam Binh 854 25.620 12,39
Ninh Binh 730 21.900 10,60

Tf‘)ng 6.892 206.760 100

Nguon: * Ban quan ly cac du &n cua Chinh phu, 2014

3.4. Nhu cdu st dung nuwéc cho ndng nghiép

Hoat dong ndng nghiép Ia nganh ¢6 nhu cau str dung nuée cao nhat, viée xac dinh nhu cau sir dung nuéc
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trong nganh nong nghiép doi hoi nhiéu h¢ thong di li¢u thdng tin va cn céc chuyén gia c6 linh vuc chuyén
sau vé md hinh thyc hién. Cac nghién ctru trude day khi xem xét dén nhu cau sir dung nudc cho nganh nong
nghiép thuong chi tap trung vao linh vye tudi cho Cay trong, cac linh vyc khac nhu: chan nudi, nudi tréng
thay san chwa dwoc quan tam nhiéu. Cac céng cu dé xac dinh nhu cau st dung nuée cho nganh ndng nghiép
da phan do cac don vi thay loi thuc hién vei cac mo hinh toan hoc. Viéc ap dung cong cu nay Vvan c6 nhing
kho khin do Viét Nam hién nay van chua c6 huéng dan chinh thirc vé hé sé sir dung nude. Bé gop phan
han ché kho khin nay, nghién ctru di ap dung phuwong phéap danh gid nhanh bang hé sé dé udc tinh nhu cau
sir dyng nudce cia cac linh vuc hoat dong chinh trong nganh néng nghiép. Hé sb st dung nudc sé dya trén
Quyét dinh s6: 88/0P-UBND ciia UBND Binh Duong — Hurong dan thu thap tinh toan chi thi méi triong
— day 1a dia phuong duy nhat & nuéc ta di dua ra hé sb vé st dung nudc trong néng nghiép. Két qua tinh
toan cy thé nhu sau:

- Két qud tinh toan vé nhu cau sir dung nwéc cho muc dich tudi cay:

Hé thng thily ndng Song Nhug theo thiét ké s& cap nudc tudi cho 81.148 ha va tiéu Ging cho 107.530 ha
dat canh tac cua Ha Noi va Ha Nam, trong d6 tudi cho 79.172 ha, tiéu cho 87.736 ha cua Ha Nam con song
bay hién cung Cap nude tudi cho trén 35.000 ha dat canh tac cua tinh Nam Dinh. Nhom tc gia da tinh toan
nhu cau nudc cap phuc vu tudi cho 3 loai cay trong chinh tai Iuu vuc la lta, ng6, lac. Bén canh 3 loai cay
trdng néu trén, con c6 mot s6 loai cay khac dwoc trdng tai khu vuc song nghién ctru chua thyc hién dugc
vi thiéu s6 liéu thdng ké vé& dién tich trong. Két qua tinh toan cho thiy: Tong lugng nuéc can cap phuc vu
tudi cay (dbi vai cay lta, ngd, lac) tai luu vuc 13 2.304.516,4 m¥/ngay, trong d6 cao nhat 1a Nam Binh,
chiém 40,35% tong lwong nude tudi cdy toan luu vue (trong tng véi 929.937,5 m3/ngay), tiép theo Ia Ninh
Binh, chiém 21,45% (twong &g véi 494.230 m¥/ngay, Ha Nam chiém 17,34% (tuong tng véi 399.655,9
m3/ngay), cubi cing 1a Ha Noi va Hoa Binh, chiém lan luot 14,79% va 6,07% (tuong tng véi 340.903,5 va
139.779,42 m¥/ngay).

Bang 7. Nhu cau si dung nweéc phuc vu tuéi cay tai leu viec song Nhué - Day

Lua Ngb Lac X
Tong nhu
. A n A n A Ci;iu nwoc
Tinh Dién tich Nhu Fau D'I(;!n Nhu Fau ) Dién Nhu ’Cau e

(ha) * nu6e tich nuée tich (ha) nu6e (m¥ingay)

(m¥/ngay) (ha) * | (m%ngay) * (m¥/ngay) y
Hoda Binh 17.971 103.394,8 36.900 11.727,12 4.500 24.657,5 139.779,42
Ha Noi 54.338 312.629,6 7.931 2.520,5 4.700 25.753,4 340.903,5
Ha Nam 69.000 396.986,3 8.400 2.669,6 - - 399.655,9
Nam Dinh 155.400 894.082,2 4.200 1.334,8 6.300 34.520,5 929.937,5
Ninh Binh 80.900 465.452,1 6.100 1.938,6 4.900 26.849,3 494.240
Téng 377.609 2.172.545 63.531 20.190,67 20.400 111.780,7 | 2.304.516,4

Nguon: * Téng cuc thong ké Viét Nam, 2017.

- Két qud tinh toan vé nhu cau ding nwée cho chan nudi
Két qua tinh toan cho thay mdi ngay nhu cau sir dung nuée phuc vu cho chin nuéi trau, bo, lon va gia
cam tai luu vuc song Nhué - Pay 1a 455.733 m3, trong d6 cao nhat 1a Ha Noi, chiém 34,4% (tuong ng voi
156.977 m3/ngay), tiép theo 1a Nam Dinh, chiém 21,3% (97.106 m3/ngay). Sau d6 1a Ninh Binh va Ha Nam,
chiém 18,2% (83.080 m3/ngay va 83.002 m3/ngay va thip nhat 14 Hoa Binh chiém 7,8% (35.568 m3/ngay).
Bang 8. Nhu cau si dung nuede chan nuéi tai heu vuc song Nhué - Pdy

Chin nudi gia cam, gia suc
) S6 lwgng (con) * Nhu ciu sir dung nwéc (m¥/ngay)

Tinh - R Trau, o ] Ty 18
Trau, bo Lon Gia cam bo Lon Giacam Tong (%)

Hoa Binh 87.191 201.633 1.126.303 12.207 12.098 11.263 35.568 7,8
Ha Noi 258.985 683.485 7.971.000 36.258 41.009 79.710 156.977 34,4
Ha Nam 55.400 352.600 5.409.000 7.756 21.156 54.090 83.002 18,2
Nam Dinh 40.800 374.400 6.893.000 5.712 22.464 68.930 97.106 21,3
Ninh Binh | 173.600 352.100 3.765.000 24.304 21.126 37.650 83.080 18,2
Téng 615.976 1.611.618 25.164.303 86.237 117.853 251.643 455.733 100
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- Két qud tinh toén vé nhu cau diing nwéc cho nudi trong thuy san

Hoat dong nudi trong thuy san trén sdng Pay dién ra tai dia ban cac huyén Ba Vi, Chuong My, Pan
Phuong, Hoai Bic, Pha Xuyén, Qubc Oai, Thanh Tri, Ung Hoa (Ha Noi); cac huyén Duy Tién va Binh
Luc (tinh Ha Nam); huyén Y Yén, My Loc va Tp. Nam Binh (tinh Nam Binh); Nho Quan, Gia Vién, Kim
Son va thanh phd Ninh Binh (tinh Ninh Binh). [Trung tam Quan trac Méi truong, 2016]. Két qua tinh toan
cho thay Ha Noi va Nam Dinh 13 2 dia phuong c6 nhu cau str dung nuéc cho nudi trong thay san cao nhat
trong luu vuc, chiém lan luot 1a 37,77 va 28,6%. Hoa Binh mac du 14 tinh dau ngudn cua luu vuc séng
Nhu¢ - Pay nhung lai la dia phuong c6 nhu céu sir dung nudc cho nudi trong thay san thap nhat, chi chiém
3,96%.

Bang 9. Nhu cau si dung niréc nudi trong thay san tai liww viec song Nhué - Dy

] L Hé s6 nhu cau nwéc nudi Nhu cu sir dung nwéc
Tinh Dign tich (ha)* | tréng thity san (m¥/ha/nim) (m¥ngay) Ty 18 (%)
Hoa Binh 2,2 60,28 3,96
Ha Noi 21,0 575,34 37,77
Ha Nam 6,2 169,86 11,15
Nam Dinh 159 10.000 435,62 286
Ninh Binh 10,3 282,19 18,52
Téng 55,6 1.523,29 100

Nguon: * Téng cuc thong ké Viét Nam, 2017

3.5. Téng nhu cadu sir dung nwéc cho cac muc dich ciia cac tinh trén leu vuc song Nhué - Pdy
Két qua tinh toan cho thay, tong lugng nhu cau sir dung nuéc cho céc tinh thude Tuu vuc séng Nhué -
Day cho cac muyc dich 14 3.971.298,5 m¥/ngay, trong d6 nhu cau cap nudc cho hoat dong néng nghiép (tudi
cdy, chan nudi, nudi trong thity san chiém ty 1¢é cao nhét: 69,54% (twong tng voi 2.761.772,7 m¥/ngay),
tiép theo la nhu ciu str dung nudc sinh hoat chiém 22,68% (twong wng véi 900.528 m/ngay), nhu cau sir
dung nudc phuc vu hoat dong cong nghiép chiém 5,21% (tuong (g voi 206.760 m3/ngay) va cudi cuing 1a
nhu cau str dung vao cac muc dich khac chiém 2,57% (twong ung véi 102237,8 m3/ngay).
Bang 10. Téng nhu cau nueéc phuc vu Cac muc dich sir dung tai heu vuc song Nhué - Pdy

Nhu cau sir dung nuéc (?:])3;ggg)% T(g}ol)g
Nhu cau sir dung nuée sinh hoat 900.528 22,68
Nhu cau sir dung nudc phuc vy hoat dong céng nghiép 206.760 5,21
Nhu cau sir dung nudc phuc vu hoat dong ndng nghiép, trong do: 2.761.772,7 69,54
+ Nhu cau sir dung nudc tudi 2.304.516,4
+ Nhu cau sir dung nudc chin nudi gia cam, gia slic 455.733
+ Nhu cau ding nuéc trong nudi trong thily san 1.523,29
Nhu cau sir dung vao cac muc dich khac. Trong d6: 102.237,8 2,57
+ Nhu cau nudc cac cdng trinh dich vu cong cong 90.052,8
+ Nhu cau sir dung nudc phuc vu hoat dong y té 12.185
Tong 3.971.298,5 100

Két qua tinh toan thu duoc cua nghién ciru vé co ban tuong dong v6i mot sé nghién ctru trude day nhu
nghién cau cua Tran Dinh Hoi va nnk, 2010. Nghién cau nay cho rang nganh dung nudc chlem ti trong I6n
nhat 12 néng nghiép 42% (chin nudi 4%, trong trot 38%); tiép dén la nudi trong thuy san gan 19%; sinh
hoat 15%; cong nghiép 1a 13% va cac nganh khéc chiém khoang 11%. [Tran Binh Hoi va nnk, 2010]

4. Két luan

4.1. Két lugn

Tir céc két qua nghién ctru néu trén cho thay:

- Tong luong nhu cau cho cac muc dich sir dung nuéc cua cac tinh thude luu vuc sdng Nhué - Day 1a
3.971.298,5 m¥/ngay, trong d6 nhu cau cap nudc cho hoat dong ndng nghiép chiém 69,54%; tiép theo la
nhu cau sir dung nudce sinh hoat chiém 22,68%; hoat dong cong nghiép chiém 5,21% va cac muc dich khac
chiém 2,57%.

- Trong 5 tinh/thanh phé thudc luu vuc séng Nhué - Pay thi khu viee Nam Dinh ¢6 nhu ciu sir dung
nudc cao nhat, chiém 30,87%; tiép dén la Ha Noi chiém 30,19%; sau do t6i Ninh Binh la 17,02% va Ha
Nam | 14,69%; thip nhat 14 Hoa Binh chi chiém 7,23% téng nhu cu sir dung nuéc cua luu vyc.

- Nudéc séng Nhué chi yéu st dung cho muc dich tudi cay va nudi trdng thuy san (dic biét ha ngudn),
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trong khi do, nude song Dy lai duoc s dung cho tat ca cac muc dich (doc theo ca dong song). Hién tai va
dinh hudng trong thoi gian téi nude song Pay van 1a ngudn nude cap sinh hoat cho cac tinh Ha Nam, Nam
Dbinh va Ninh Binh.

4.2. Kién nghj

Do diéu kién thong tin chua day di nén viéc xac dinh nhu cau str dung nuéc song Nhug, song bdy cho
cac muc dich stir dung nén phéi hop tinh toan véi tham van cac dbi tugng cd co quan nha nudc vé quan ly
tai nguyén nude va dan cu khu vuc séng nham cu thé va chinh xéac hoa két qua.

Céc tinh trén luu vuc can sém thuc hién quy hoach phan ving chat luong nuéc song Nhué - Day theo
muc dich sir dung dé c6 thé khai thac bén viing va bao vé méi truong luu vuc song nay.
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ABSTRACT

The estimation of water demand in provinces
of Nhue — Day river basin

Nguyen Mai Hoa'", Pham Khanh Huy?
! Hanoi University of Mining and Geology

Nhue - Day River basin is a source of water for various purposes in five provinces/cities, including
Hanoi, Ha Nam, Nam Dinh, Ninh Binh, and Hoa Binh. By using survey methodology, public consultation
and rapid assessment techiques by coefficient, the total demand of water used for all purposes in provinces
of Nhue - Day river basin was calculated are 3,971,298,5 m®day. Among them, agricultural activitie
(including for watering plants, breeding animals and aquafarming) needs the highest amount of water about
69.54% of total water volume (2,761,772.7 m®/day). The followings, water for daily is 22.68% (900,528
mé/day), for industrial purposes is 5.21% (206,760 m®/day), and for other activities is 2.57% of total demand
(102,237.8 m3/day). The amount of water exploited from Nhue — Day river system have been used for all
purposes in all basin provinces at this present as well as in the future as planned. Therefore, it urgently
needs to protect the good quality and quantity of water in this Nhue — Day river basin.

Keywords: Nhue - Day river basin; water demand; agriculture; domestic; industry.
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E RS&' HOI NGHI TOAN QUOC KHOA HOC TRAI AT
SARTM SORNCES A0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Nhitng van d€ xung dot moi truong trong hoat dong khai thac
khoéng san vung ven bién Thach Ha, Cam Xuyén, Ha Tinh
Nguyén Thi Hoal?*, Nguy&n Qudc Phi2, Nguyén Phuong?, Nguyén Phuong Pong?

Vién Khoa hoc va Cong nghé méi truong, truomg DH Bach Khoa - Ha Ngi
2Khoa Méi truong, truong Pai hoc M6 - Pia chat

TOM TAT

Trong nhirng niam gan day, van dé xung dot moi trudng trong hoat dong khai théc khoang san néi lén nhu
mot hién tugng birc bach cua xa hoi. Tai viing ven bién Thach Ha, Cam Xuyén, Ha Tinh, chat luong mi
truong lién quan dén hoat dong khai thac khoang san dang ¢ nhiing bién doi bat lgi va tiéu cuc voi moi
truong va con ngudi, Ngoai nhitng van nan vé 6 nhidm moi trudng, can kiét ngudn tai nguyén 1a sy xuat
hién ngay cang nhiéu xung d6t méi truong. Bai béo nay nghién ciru, tim hiéu nhirng biéu hién, nguyén nhan
cua nhitng xung dot mdi truong trong hoat dong khai théac khoang san tai ving Thach Ha, Cam Xuyén, Ha
Tinh, tir 46 d& xuét cac bién phap phong ngira, ngin chan va giai quyét anh huéng cua cia xung dot moi
truong trong qua trinh phét kinh té xa hoi

Tur khéa: Xung dot moi truong, khai thac khoang san, Thach Ha, Ha Tinh

1. Pit van dé
Xung d6t mdi trudng 1a mot khai niém con méi mé & nudc ta, phan anh sy mau thudn, tranh chap vé tai
nguyén, moi truong, ma thuc chét 1a vé loi ich giita cac don vi, to chirc, cic nhom dan cu, cong dong xa
hoi, gia dinh, ca nhan v6i nhau [4]. Khéi niém c6 thé méi nhung trong thuc té da xay ra nhimg xung dot
gay gét, gy mat 6n dinh chinh tri, 1am tén hai dén tai san, tién cua, tham chi thiét hai vé& ngudi & nhidu noi.
Vi duy tai mo sit Thach Khé, hién nay dang xay ra xung dot giira cc ludng y kién giita tiép tuc cho khai
thac thu loi ich kinh té vé loai hinh khoang san nay hay dimng khai thac dé bao vé méi truong bién va moi
truong xung quanh. Theo GS.TSKH Ping Trung Thuan cho rang, viéc khai thac mo sit Thach Khé s& giy
nguy co nhiém man va hoang mac hoéa ving ven bién Thach Ha. Pdi v6i khu vire mo sit Thach Khé, khi
bom hut thao khoé mo, muc nude ngam trong con cat bi ha thap, nudc bién xdm nhap vao va dan thay thé
khéi nude ngot vbn c6 trong dét con cat, thi dat dai & day sé dan nhiém man, do vay, tham thyc vat ty nhién
s& lui tan dan hogc nhidu nhidu mo khoang san khéc trong khu vue da va dang xuat hién hoac ngam ngam
nhiing bat ddng, mau thuin giira cong dong dan cu vai doanh nghiép, hop tac x4, giira cac gia dinh, ca nhan
v6i nhau xung quanh van dé sir dung, khai thac tai nguyén khoang san, moi truong. C6 thé hiéu xung dot
mdi truong 1 su xung dot vé loi ich gitra cac nhém x4 hoi trong viéc khai thac, st dung tai nguyén thién
nhién va méi trudng. Do vay, xung dot mdi trudng 14 mot dang xung dot xa hoi lién quan dén hoat dong
quan ly, st dung tai nguyén va bao vé méi truong. Bat ky mot xung dot méi trudng nao cling xudt phét tir
vén dé loi ich, quyén lgi va xuét hién cac duong su dbi 1ap. Ban chét cua xung dot moi truong 1 su tim
kiém loi thé va sy gianh giat c4c lgi thé trong viéc sir dung cac ngudn luc ty nhién [1].
Khu vyc ving ven bién Thach Ha - Cam Xuyén la viing c6 hoat dong khai thac dién ra manh mé
trong d6 co ca khai thac kim loai nhu st (01 mo), ilmenit (02 mo) va d4 vat liéu xay dung (02 mo) va 01
mo dét san Iap véi quy mo va cong nghé khac nhau [2]. Hoat dong khai thac khodng san da gop phan giai
quyét viéc lam, ting thu ngan sach, thuc day kinh té dia phwong phat trién, nhung do san lugng khai thac
I6n, cong nghé khai thac con lac hau, cong tac bao vé méi truong chua duoc chi trong... di dan dén moi
trudng tai nhidu khu khai théc khoang san bi 6 nhidm va suy thoéi kha nghiém trong tir d6 xay ra mau thuan

*Tac gia lién h¢
Email: hoa.mdc.bn@gmail.com
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va xung dot giira khai thac tai nguyén véi tai bién thién nhién va méi truong. Khai thac khoang san ving
ven bién Thach Ha — Cam Xuyén, Ha Tinh gay 6 nhiém nudc mat va nudc ngam tram trong, 1am bién dang
dia hinh ty nhién, pha hity cac tham thyc vat tu nhién trong khu vuc, 1am anh huong dén stc chiu tai cia
moi trudng, 1am ting nguy co gdy x6i 16 b bién, tai bién méi trudong nhu gy ra hién tugng kho han, thiéu
nudc, sa mac hoa...lam anh huong I6n dén méi truong va cudc sdng clia ngudi dan dia phuong.

2. Phwong phap nghién ciu

Dé xac dinh dugc cac xung dot mdi treong xay ra tai khu vuc nghién ciru, bai bao da sir dung cac phuong
phép gom:

- Phuong phap phan tich tong hop tai liéu: tac gia chi rd nhitng nguyén nhan dan dén xung dot moi
truong, nhiing ly luan va cac dan chiing thyc tién, tir &6 dua ra nhitng nhdm giai phap nham giai quyét cac
xung dot moi truong.

- Phuong phap nghién ciru hién trudng: tac gia da tryc tién dén cac mo, cac cong ty doanh nhiép cac co
quan lién quan dén viéc khai thac da voi dé nim bét quy trinh hoat dong khai thac ché bién da voi, tir 46 dé
ra nhitng huéng nghién ciu cho dé tai.

- Phuong phép diéu tra, thong ké: tir thuc tién cac béo cao, sé liéu thong ké cua cac mo da, cac cong ty
doanh nghiép khai thac ché bién d4 va cac nganh quan ly tai nguyén vé méi truong tac gia chat loc, théng
ké s6 liéu lién quan téi dé tai dé 1am rd hon thuc trang khai thac khoang san Thach Ha — Cam Xuyén nguyén
nhén va nhitng xung dot méi truong xay ra.

3. Hién trang méi truwong cac khu vuc hoat dong khai thac khoang san vung nghién ciéu

Tir két qua khao sét thyc dia, thu thap sb liéu va phan tich hién trang méi truong tai khu vic nghién ciu
cho thiy hién trang méi truong khu viing ven bién Thach Ha — Cam Xuyén, Ha Tinh nhu sau:

- Méi truong meéc: Cac moé khai thac khodng san & viing ven bién Thach Ha - Cim Xuyén phan bé trén
3 ngudn nuéc mat chinh, gom: sudi Chiia Tran (khu Thach Khé), sui Dong Ban (khu Thach Vin), sudi
My Hoa (khu Cam Hoa).

Bang 1. Thong ké nguon nuwéc 6 nhiém ving Ven bién Thach Ha - Cam Xuyén [3]

Naudn Pic diém 6 nhiém M do 6
TT | Vitri | 040 - Mau . te 70 Mé lién quan
: nwéc Quy mo s Thdng s6 nhiem
H thap h
Mau | 22_ ;ﬁ‘ién‘_’“[) o Céc mo PXD cua
DPoansubi | tring ,thé l’wn | ’07_ Cong ty C phan khai
Nuoc | onhidm, | duc, paon 4, - thac ché bién da
B - , N 1,05 lan; COD O nhiém e n
mat dai khoang nhiéu w Thach Hai, Cong ty
. - vuot 1,9-4,7 lan; PRI =
Suoi 8km can lo Co6 phan 999; mo sat
. ) BODs vugt 3,25- . P
1 | Chua ltng 6.50 IAn cua Céng ty Co6 phan
Tran ¢ - ! St Thach Khé va mo
Tang chua . 2 L a
e 13 Nud6c bic biat dat san lap cua Cong
Nudc JUOE0 N mau COD vuot 7-14 av ble ty C6 phan Xay lap
R hong hé bé . N nghiém O
ngam o trang lan Thuong mai Vén tai
ta, dién tich duc trong Hoane Duon
Skmz ¥ g g
Mau pH thap hon
Doan sudi xam | 1,16-1,09 lan; DO
Nu?c 0 nhlerﬂ dai de_r:, thap hon 1,1 lan; & nhizm M ilmenit Thach
. mat khoang nhiéu COD vuot 2,2- .2 R
Suoi . s Vin cua Tong céng
N 2km can lo 5,8 lan; BODs , A
2 | bong , N ty Khoang san va
. ltng vuot 3-5,8 lan 1y e
Ban < - - Thuong mai Ha Tinh.
Tangchaa | Nuéc Dic bict
Nudc nuéc 15 mau COD vuot 5,2- o : hiérﬁ
ngam | hénghe Bé | tring 7,5 lan ?r 0
tir, dién tich duc ong
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Naudn Pic diém 6 nhiém Mie dd 8
TT | Vitri | 00 - Mau . ve o Mé lién quan
nwéc Quy mo sic Thdng s6 nhiém
2km?
Mau pH tPap hon tlieu
. . chuan; DO thap
Doan suol trang N
Nuoc | onhidmdai | duc hon 1, 3 Ian;
Ny , COD vuot 1,8- O nhiém e .
mat khoang nhiéu N Mo ilmenit Cam Hoa
e 3 1,9 lan; BODs T
Suoi 2,5km can lo AL cua Tong cong ty
. . vuot 4,0 lan; As S
3 My ltrng X Khoang san va
. vuot 2,3 lan -
Hoa < . Thuong mai Ha Tinh.
Tang chaa ,
nwsc 1y | o Dic biét
Nuéc N ... | coOmau | COD vuot8-12 o
R hong hé bé . X nghiém
ngam N trang lan
tu, dién tich duc trong
0,7km? :

- Méi trwong dat: Moi truong dat chiu anh huong tir qué trinh xa thai cac chat thai ran va nudc thai tir
cac mo khai thac sat, Iimenit, da xay dung va dat san lap

Trén dia ban ving Ven bién Thach Ha - Cam Xuyén, dién tich dat bi 6 nhidm do hoat dong khai thac
khoang san gay ra la dat ddng bang ven bién, phan b chii yéu ¢ 3 khu vuc chinh gdm Thach Khé, Thach
Vin va Cam Hoa.

Két qua phan tich mau cho thdy dat bi 6 nhiém dén 6 nhidm dic biét nghiém trong; ham lwong Cré* vuot
tiéu chuan 1,02-2,13 lan; As vuot tiéu chuan 1,25-3,18 lan, Cu vuot 1,27 lan [3].

Bang 2. Bang téng hop ddt & nhiém viing Ven bién Thach Ha - Cam Xuyén

Vitrivasd | Dién
hiéu dién | tichd . N Muc d6 6 Y 1A
o tich 6 Ahim Thanh phan 6 nhiém Ahizm Mo lién quan
nhiém (km?)
. Mo ilmenit Thach Vin cta T6
1 Khu Thach 1,7 Cre" vuot 1,27 lan; As O nhiém cfj)nI Terl]i:]oér?cs’\rllan‘c;lﬁ e
Vin ’ vt 1,25-1,51 Ian © gty fihoang San va Thuong
mai Ha Tinh.
Khu Cim Cu vuot 1,6 lan; Cré* Mo ilmenit Cam Hoa cia Tong
2 Hoi 0,5 vuot 1,02-2,13 lan; As | O nhiém | congty Khoang san va Thuong
vuot 1,45-3,18 lan mai Ha Tinh.

4. Két qua nghién citu

C6 thé néi, khai théc tai nguyén khoang san ca nuéc ndi chung va viing Thach Ha — Cam Xuyén, Ha
Tinh néi riéng tuy mang lai loi ich kinh té cho doanh nghiép, cho qudc gia nhung da phai danh di véi su
hily hoai méi truong sinh thai, danh di vai tiém ning cac ngudn tai nguyén khac nhu du lich, nudi trong
thity san, san xuat nong, 1am nghiép... va d6i mat vaii nhiéu thach thac vé kinh té - xa hoi cua cong dong
dan cu vung khai khoang. Bén canh dé, tai nguyén dat nudc bi sir dung lang phi, cong dong dan cu dia
phuong phai ganh chiu hau qua va chinh quyén dia phuong ludn phai tim cach khac phuc. Qua trinh khai
thac va ché bién Khoang san tai viing nghién ciru da gay ra nhimg xung dot méi truong, chi tiét c6 thé ké
dén mot s6 xung dot chinh nhur sau:
4.1. Xung dot gitva khai thdac khodng sdn Voi moi truwong

Khai thac khoang san lam 6 nhiém moéi truong, anh huong dén san xuat va sinh hoat cta nguoi dan. Qua
trinh khai thac, van chuyén, ché bién khoang san 1am phat tan cac chat phong xa rat ¢ hai dén strc khoe
cong ddng. Két qua do xa cho thdy, cuong do phdng xa & ddng quing tuyén udt, dic biét trong xudong tuyén
tinh, cac san phim sau tuyén tinh déu rit cao, vuot ngudng cho phép so véi tiéu chuan an toan phéng xa.
O nhiém phéng xa rat nguy hiém, anh huong stc khoe téi cong nhéan khai thac va cu dan dia phuong. Do
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vay, tinh Ha Tinh nén quy hoach, khai thac khoang san mot cach han ché, trong d6 chi cap phép cho cac
doanh nghiép c6 du nang luc vé ky thuat va tai chinh, wu tién cho doanh nghiép ché bién sau véi cong nghé
hién dai; khdng str dung hoac han ché tbi da sir dung nude bién trong tuyén quang, phai dam bao trong cay
xanh sau khi hoan thé.

Qué trinh khai thac khoang san tai khu vuc nghién ctru da gay anh huéng nghiém trong dén moi truong
véi dién tich bi anh huong 16n gdm toan bo Khu Thach Vin , khu Thach Khé va khu Cam Hoa nhu x6m
Thanh Long, Minh Son (xa Thach Pinh); x6m Thanh Chuong (x8 Thach Khé) [3].

4.2. Xung dot giva khai thdc khodng sdn véi cac tai nguyén khac

Tham thyc vat va rimg phong ho bi tan pha: Bé khai thac khoang san phai pha bo hé thong rimg phong
ho va tham thyc vét & bén trén, nhung hoan phuc lai khdng d& dang vi cat hoan thé thiéu dinh dudng, thiéu
nudc, thiéu gan két, mat nuoc... Khi mat cac hé théng rirng phong hd nay, nguoi dan phai déi dién tryc
tiép vai cac tran cat bay, cat chay gy 6 nhiém méi trudng va xam lan dat san xuat, gay nhiéu thiét hai cho
cong ddng dan cu.

Sy thay d6i dia hinh con cat: Trong qua trinh khai thac sa khoang, bé mit dia hinh con cat va trat tu dia
tang cua cc I6p cat hoan toan bi x40 tron va thay ddi hian so véi ban dau. Trén bé mat dia hinh 6n dinh da
hinh thanh nhitng hé triing, sdu Sm + 20m, dong thoi xuit hién nhirng dun cat mai c6 do cao khoang 6m +
10m so véi mat bang xung quanh, cdu thanh tir nhiing vat liéu cat toi x6p, ludn di dong do gi6. Sy thay doi
dia hinh nay da kéo theo nhitng hé luy khac nhu lam mét 16p phu thyc vat trén céc cdn cat giau titan, dong
thoi mat lubn ngudn nudc ngam trong cac con cét.

4.3. Khai thac khoang sdn gdy xung dét gida cdc nhom lgi ich x& hgi

Viéc khai thac khoang san viing ven bién Thach Ha — Cam Xuyén - Ha Tinh da va dang gay ra tranh
chap quyén loi gitra cac nhom loi ich:

- Mau thudn gizza cac doanh nghiép khai thac khoang san: Hién nay, c6 rat nhiéu doanh nghiép c6 thé
khai thac va tuyén khoang. Piéu d6 dan dén mau thuin trong qua trinh d4u thau canh tranh va cap gidy
phép khai thac. Pay 1a vin dé nhay cam nhit trong hoat dong kinh té x& hoi.

- Mau thudn gizza doanh nghiép Véi céng dong ddn cir ven bién: Cong ddng dan cu song trén cac dong
bang thap va trén cac con cat ven bién di hang ngan nam nay. Dt dai di tré thanh tai nguyén mau thit nuéi
sng ho va tao nén mot truyén thong van hoa, tap quén sinh hoat lau doi. Vi vay, khi cong ddng dan cu ven
bién phai di doi dé lay dat khai thac khoang san 1a bai toan rat phuc tap, trong khi ning luc cia mét doanh
nghiép rat kho dén bl tat ca cac gia tri kinh té, lich sir va van hoa nay. Hién nay, c6 mot thuc té dang xay
ra la cac khu vuc dang khai thac chua nhan dugc sy dong tinh caa nhan dan, gay birc xuc trong du luan va
xay ra khiéu nai, khiéu kién vé dat dai, hoa mau, duong sé bén canh d6 khai thac khoang san con gay nhiéu
tac dong téi moi trudng va khi méi trudng bi hity hoai thi stc khoe va sinh ké ctia nguoi dan sé bi anh
huong.

+ Sirc khée cong dong b de doa

Theo nghién cau caa cac nha khoa hoc thugc Lién hiép cac Hoi khoa hoc céng nghé Viét Nam, hoat
dong khai thac khoang san da lam cho khong khi bi & nhidm (do khi thai va bui tir c4c hoat dong khoan nd
min, x{c, bc, van tai...) gay anh hudng dén sirc khoe nguoi lao dong. Tai cac tram nghién da, trong céc 10
cho va cac duong 16 doc dao, cac ving khoan nd min, xuc béc, doc dudng van tai quing, dét da, ty 1é cac
bénh vé duong hd hap cia cong nhan mo, viing dan cu 1an can khai truong chiém ty I kha cao. Hon mot
nira s& ngudi mac bénh bui phai silic trong toan qudc tap trung tai cac vang khai thac mo. Ngoai ra, cac
bénh khac nhu viém phé quan méan tinh chiém t6i 60%, lao 4-5%. Két qua do kiém tra cho thay, tiéng on &
mot s mo 18n cao tir 97-106 dBA, vuot tiéu chuan cho phép nén da lam nhiéu cong nhan moé bi bénh diéc
nghé nghiép. Rung cuc b do diéu khién bla khoan cam tay ciing da gay cac ton thuong dén xwong, khép
va hé than kinh cia nguoi lao dong.

Qua diéu tra & cong dong dan cu tai vang Thach HA — Cam Xuyén cho thiy, dan cu sdng trong ving
khai théc khoang san, nhiéu bui, 6 nhim ngudn nudc nén bénh tat phéd bién 1a lao phdi, viéem phé quan, cac
bénh vé mét...

+ Sinh ké cong dong chira dwoe dam bao

Hoat d6ng khai thac khoang san cling lam anh huong dén sinh ké ciia nguoi dan dia phuong. Pa sé cong
ddng dan cu ¢ cac ving ¢6 mo khoang san déu sdng duya vao ngudn thu chinh tir néng nghiép nhu trong trot,
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chdn nudi; 1am nghiép (trong, bao vé rung, lam san); nudi trong thuy san... Viéc thu hoi dat cho hoat
d6ng khoang san dong nghia véi mat dat san xuat va anh huong tryc tlep dén smh ké cua ngudi dan. Hoat
dong khai khoéang tuy c6 tao thém viéc lam va tao diéu kién phat trién thém cac dich vy kém theo nhung
cling khong dam bao dugc viéc lam cho cong ddng dia phuong. Ngoai ra, nhitng tac dong bt lgi tir hoat
Dong khai khoang dén ngudn nudéc (6 nhlem suy giam...); d4t san xuit (6 nhidm, bi dat d4, bun cat xam
l4n) co tac dong khong nho dén nang sudt cay trong, vat nuoi. Viee dén bu, bdi thuong thiét hai méi chi
dap wng phan nao nhu ciu trudc mit ma chwa dam bao 6n dinh sinh ké 1au dai cho nguoi dan.

Theo két qua diéu tra danh gia hién trang méi truong tai khu vic Thach Ha — Cam Xuyén cho thay d lam cho
muc nuéc ngam ha thap (anh 1), trén 800 ho gia dinh cua 4 x& Thach Khé, Thach Hai, Thach Binh va Thach Lac
thiéu nudc sinh hoat, tit ca céc giéng khoan, giéng dao khong co nuéc; cay cbi, dic biét 1 cdy an qua ciia cac nha
dan bi chét do thiéu nudc. Trén 1.000ha ring ven bién bi chit pha chi con tro lai cac béi cat (anh 2). V& mia kho
gi6 thdi cat bay theo hudng gié san lép dat néng nghiép; muia mura cat troi theo nudc mat Ian sau vao dién tich dat
trong lla cuia céc x& Thach Khé, Thach Binh va Thach Lac 1am hon 500ha d4t pha cat ciia céc x4 Thach Khé, Thach
Hai, Thach Binh va Thach Lac truéc déy sir dung tréng hoa mau nhu lac, dau, vimg, bau bi.., &n nay bi can hoa
kho canh tac, nhiéu dién tich phai bo hoang va tir khi mo da xay dung Nam Gidi di vao hoat dong, ctra Sot trg thanh
noi chira chat thai ran cia cac mo khai thac da xay dung 1am anh huong rat I6n dén méi truong sinh thai va loi ich
kinh té ctia cac xa ven bién [3]

Anh 1: Moong khai théc sct Thach Khé cé dg sau  Anh 2: Ring ven bién Thach Ha bj chat pha chi
hon 40m, du’g’c bom hit thdo kho nén myc nuét con tro lai cac bai cét trang
ngam trong khu vic hg thap

Anh 3: Bui dat va khoi cac lai dong co lam 6 Anh 4: Cira Sot dang bi ldn chiém bei ddt da thai

nhiém khong khi tgi cac khu khai thac sit va dd ter mo da xdy dung ra Nam Gigi

xay dung

+ Gia tang cdc mdu thudn, xung dot va té ngn xa hgi

Mau thuin, xung dot thuong xay ra giira cac to chirc khai thac khoang san, giita nguoi dan voi nguoi
dan, giira doanh nghiép véi ngudi dan va giita nguoi dan vai chinh quyén co s6. Bén canh do, viée gia ting
khai thac khoang san ca vé s6 lugng doanh nghiép va quy mé khai thac din dén gia ting s6 lugng lao dong
dén dia phuong vung khai khoang. Diéu nay tao thém ap luc Ién cho dia phuwong trong cong tac quan Iy va
Iam nay sinh nhidu mau thun, t& nan x4 hai trong cong dong Khu vyc khai khoang, dac biét 1a khu vuc
khai théc trai phép 1a mot trong nhitng noi trong diém vé té nan x& hoi nhu c& bac, nghién hat, mai dam,
lay nhiém HIV...
5. Trao d6i, thao luan

Str dung va khai thac khodng san va bao vé moéi trudng vung ven bo 1a trdch nhiém chung cua cong
dong va phai dugc x& hoi hoa, thé hién bang cac cam két va hoan thién vé thé ché. Bong thoi can xay dung
va thuc hién ké hoach phan viing sir dung téng hop viing ven b, 1am co s¢ dé ra soat va diéu chinh quy
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hoach cua cac nganh kinh té x4 hoi.

Quy hoach viing khai thac khoang san viing ven bién hop ly, nham bao vé dai con cét giap bién co gia
tri 1a dé bién tu nhién, chan song bio va nuoe bién dang, bao dam an toan dan sinh va xa hoi. Quy hoach
xay dung cac cum du lich nghi dudng cao cip, dich vy, cum dén cu va d6 thi viing ven b sao cho hai hoa
véi khong gian va canh quan thién nhién; c6 hé thong co s¢ ha tang va mang cay xanh thich hop, bao dam
chat lugng moéi trudng va chét luong cudc SOng Quy hoach bao vé, khai thac, nudi trong thuy san, cay
trong, vat nudi dic hitu va san xuat mudi ven bién theo huéng bén virng, than thién voi méi trudng.

Ul tién phat trién va ma rong quy hoach ving niang lugng g|o khuyén khich ¢ng dung cdng nghé moi
nham san xuét cac loai hinh nang luwgng sach khac. Xay dung va ap dung cac giai phap Iong ghép bao vé
mdi trudng, khuyén khich ap dung hé thong ISO 14000 vao tat ca cac quy hoach phat trién cua cac cum
cong nghiép, khu cdng nghiép va cang bién. Khuyén khich dau tu phat trién loai hinh du lich sinh théi, du
lich van hoa, nghi dudng cao cap than thién voi méi truong két hop véi gido duc méi truong.

6. Két luan

C6 thé n6i nganh khoang san c6 nhiing dong gbp rat quan trong vao phat trién kinh té ciia dat nudc noi
chung va viing ven bién Thach Ha — Cam Xuyén, Ha Tinh néi riéng, nhung hoat dong khai thac khoang
san tai day da va dang gay nhiéu tac dong xau dén moi truong xung quanh. Trong qua trinh khai thac khoang
san da nay sinh nhiing van dé xung dot moi truong nhu: Xung dot gitra hoat dong khai thac khoang san
véGi du lich; Xung dot gitra khai thac khoéng san vai cac tai nguyén; Khai thac khoang san véi bao vé moi
truong; Khai thac khoang san gay ra xung dot giira cac nhém loi ich. Str dung bén viing tai nguyén ving
ven bo, phét huy ¢ hiéu qua cac gia tri ciia vang ven b, giam xung dot lgi ich trén co so két hop hai hoa
loi ich kinh té truéc mit va loi ich bao vé méi trudng 1au dai nham phat trién xa hoi bén viing.
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ABSTRACT

The environment conflicting in mineral
mining Thach Ha, Cam Xuyen, Ha Tinh region

Nguyen Thi Hoa'?", Nguyen Quoc Phi?, Nguyen Phuong?, Nguyen Phuong Pong?
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2 Hanoi University of Mining and Geology
In recent years, the environmental conflicts in mineral mining have emerged as a pressing phenomenon
in society. In coastal areas of Thach Ha, Cam Xuyen, Ha Tinh, the environmental quality of mining
activities are being faced with the adverse changes and negative impacts on the environment and people.
In addition to the environmental pollution problem, the depletion of resources is the occurrence of
increasingly conflicting environment. This paper investigates the manifestations and environmental
conflicts causes in mining activities in Thach Ha, Cam Xuyen, Ha Tinh, then it recommends the
measurement which can prevent and deal with the effects of environmental conflicts during the socio-
economic development process
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E RS&' HOI NGHI TOAN QUOC KHOA HOC TRAI AT
SARTM SORNCES A0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Nghién ctru danh gia tiém ning nang luong dién gi6 tinh Bac Liéu.
Lay vi du phat trién dyu an tai khu vuc ven bién thanh pho Bac Liéu
Vii Duy Hung®* , Nguyén Quéc Phi?

YVién Nang heong )
2 Truomg Dai hoc M6 - Dia Chat

TOM TAT

Nghién ctru nay trinh bay so bo két qua danh gia kha nang phat dién bang stc gio véi cong suat I16n tai khu
vuc ven bién thanh phd Bac Liéu dya trén céc tai liéu nghién ctru trude day ¢ trong va ngoai nudc Vé van
téc gid. Nghién ctru con gidi thiéu két qua str dung sb liéu do gié & do cao 60m tai Bac Liéu trong khoang
thoi gian tir thang 1/2011 dén thang 12/2011 bang cac thiét bi do tu dong do hdng NRG systems cua My
ché tao dé du doan san lwong dién cua Nha may Dién gi6 ¢ Bac Liéu, cong suit dudi 50 MW bing phan
mém WindPRO 3.1.

Tir khoa: Panh gia tiém niang dién gi6 Bac Liéu; Nghién ctu tiém ning dién gio; Dién gi6 Bac Liéu

1. D3t van dé

Trong vai thap ky gan dy, tinh trang khai thac qua muac ngudn nhién liéu hoa thach dang ngay cang can
kiét 1a mot trong nhitng nguyén nhan chinh cua bién d6i khi hau toan cau. Vi vay, dau tu nghién ctu khai
thac, phét trién sir dung ning lwong mai 13 viéc 1am can thiét dé giam nhe bién ddi khi hau hién nay va
trong tuong lai.

Gi6 1a mot ngudn nang lugng vo tan va sach trong ty nhién, nhung ¢ nudc ta hién nay viéc khai thac
van con chua nhiéu va it duoc dau tur nghién ctru, khai théc c6 hé thong dé phuc vu cho nhu cau phét trién
kinh té x& hoi. Mac dd Chinh pha da c6 nhitng co ché nham khuyén khich phéat trién céc du an dién gio,
nhung hién tai cong suat lap dat dién gié mai chi dat khoang 197 MW (trong dé tinh Bac Liéu chiém trén
50% cong suét ldp dat trén ca nudc - 99,2 MW). Tdng cong suat ldp dat con cach xa so véi con sé quy
hoach (800 MW dén 2020, 2000 MW dén 2025 va 6000 MW dén 2030) do han ché vé gia hd tro dién gid
chwa hap dan céc chu dau tu. Bén canh d6, viéc nghién ctru, danh gia tiém ning ning luong gié van con
nhiéu han ché.

Dé thuc dy kha ning khai thac tiém nang nang luong gi6, Chinh phu vira ban hanh quyét dinh sé
39/2018/Qb-TTg ngay 10/9/2018 vé viéc sira d6i bd sung mot sé didu cua quyét dinh $637/2011/QD-TTg
ngay 29/6/2011 vé co ché hd trg phat trién cac du 4n dién gi6 & Viét Nam. Véi quyét dinh nay, hy vong s&
tao dugc dong luc rat 16n cho cac du an dién gié phat trién.

Duya vio cac cin cir & trén, bao cao dua ra tiém ning ning luong gié cho tinh Bac Liéu va lay vi du cho
viéc phat trién mot du an dién gi6 tai khu vuc ven bién thanh phé Bac Liéu.

2. Co s ly thuyét va phwong phap nghién ciru
2.1. Phwong phap nghién ciru

St dung phan mém chuyén nganh nang luong gi6 nhu WindPRO 3.1 dé mo phéng‘sé liu gid tr cot do
gio, ket h‘gp‘vdi dir liéu dia hinh, d6 go ghe, vat can dugc chuan bi thdng qua phan mém ArcGIS dé tao ra
b6 ban do tiém ndng gi6 cho khu vuc du an (xem Hinh 8).

2.2. Panh gié tiém ndng nang lwong gié tai tinh Bac Liéu

Bac Liéu thuoc khu vyc Nam Bo nén hoan luu gié mua ¢ ddy 1a hoan luu gié mua cta ving ven bién
nam sau trong khu vuc noi chi tuyén, didu dic biét 1a c6 su twong phan siu sic giita hai mua gié: Gié mua
mua déng va gié mua mua he.

Gi6 muia muia dong trong thoi ky gié mia Dong Bic (NE) c6 hudng thinh hanh tir Dong Dong bac (ENE)
dén Pong Dong nam (ESE) phat trién manh. Thoi gian thinh hanh nhét tir thang 12 ndm trude dén thang 3

* Tac gid lién h¢
Email: hungvdie@gmail.com
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nam sau c¢6 hudng thdi tir bién vao cac cira song I6n, gay ra nudc bién dang cao va ddy man truyén sau vao
noi ddng. Van tdc gio dat cao nhat trong thang 2 va thang 3 (tir 5 + 8 m/s) va thuong manh vao budi chiéu
(nguon: Pai khi tirong thiiy van tinh Bac Liéu).

Cudi thang 3 va dau thang 4 1a thoi ky chuyén tiép tir mua kho sang mua mura, cac khdi khong khi lanh
lyc dia tir phwong béc da bit dau suy yéu va bién tinh, trong khi cac khdi khong khi nhiét dsi hodc xich dao
bit d4u duogc tang cuong va dich dan 1én phia bic, tao nén loai thoi tiét ndng néng, oi birc gay gét, chiéu
t6i c6 thé c6 dong nhiét va mura rao.

Gi6 mua mua hé trong thoi ky gié mua ty nam thinh hanh dem lai cho khu vuc Nam B mot mua mua
v6i lugng mura rat phong phu vi gié miia Tay Nam hoat dong & khu vuc nay hoi du cac diéu kién gay mua
do ting két bat 6n dinh I6n cua cac khdi khdng khi 4m wét va két cdu dong luc cua céc nhidu dong nhiét
déi trong ludng gié tdy nam. Tuy nhién, gié mua Tay Nam ciing c¢6 nhiéu bién dong va théi timg dot, mdi
dot c6 thé kéo dai 3- 10 ngay, va chia lam 3 giai doan: boc phat, duy tri va suy yéu. Thoi ky gié mia mua
hé thinh hanh tir thang 5 dén théang 9 vai khdi khong khi tir phia Nam 1én, tao nén gié mua Tay Nam. Thoi
ky nay 1a mua mwa & khu vuc Nam Bo va ciing 1a thoi ky ma cac xoéy thuan nhiét doi (bdo, ap thip nhiét
déi, 4p thap) hoat dong trén Tay Thai Binh Duong va Bién Pong, lam cho lwong mua ting 1én.

Cudi thang 9 va sang thang 10 la thoi ky chuyén tiép tir miia mua sang mua khé, trong thoi Ky nay su
tranh chap gitra cac hé thong gi6 mua ciing kha quyét liét, gi6 Tay Nam bét dau suy yéu. Tuy nhién, do
nhiing nhidu dong nhiét déi 10i dan xudng phia Nam nén miia mua & Nam Bo van tiép dién, c6 nam thang
10 dat lwgng mua cyc dai trong nam néu ¢d nhiéu con bio, ap thap nhiét dsi hoat dong trén Bién Dong.

Theo sé liéu quan tréc, téc do gi6 cuc dai do dugc & khu vuc Nam Bo tir nam 1961 dén nam 2007 12 40
m/s nhu & tram khi twong Rach Gia. Tram khi twong Can Tho & gan tram khi twong Bac Liéu ciing chi do
dugc toe do gi6 cuc dai chua t6i 35 m/s.
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) Nguon: Sé liéu diroc cap tir tram khi tirong Bac Liéu.
Hinh 1. Toc do gid trung binh thang va nam tai tram khi twong Bac Liéu (giai dogn 2012-2017).
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Hinh 2. Hoa gi6 tai tram khi twong Bac Liéu (trén) va so liéu gid tir md hinh toan cau (dudi).
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Theo s6 liéu khi twong thu thap duoc doi véi gio duge do ¢ do cao 10m/12m so véi mét dat (tan suat thu
thap 1 gid tri/gio) tbc d6 gi6 trung binh ‘théng trong giai doan tir 2012-2017 thap nhat nhan thay trong thang
5 va thang 9, day la 2 thang chuyén tiép giita 2 mua gié: gi6 mua Péng Bic va Tay Nam. Ddi véi toc do
gi6 trung binh nam, tbc d6 gié c6 xu huéng giam doi chut. Bén canh d6, hudng gié thinh hanh chii yéu van
gitt dwoc hudng gio Pong Bac va Ty Nam.Tan sé hudng gio Dong Pong Bic (ENE) 14 11,8%, hudng Tay
Nam (SW) la 8,0%.

Téc d6 gi6 theo s6 liéu md hinh toan cau tai do cao 100m ddi véi Bac Lidu dao dong trong khoang 4 m/s
-5,9m/s, toc d6 gi6 tang dan ra phia bién. Huéng gié thinh hanh ciing theo xu hudéng Pong Béic — Ty Nam
VGi tan suat cao nhat la 21% (huéng Dong) va 17% (huéng Tay Nam).

2.3. Vi du phét trién dy dn di¢n gio tai khu vurc ven bién thanh phd Bac Liéu
2.3.1. Panh gid tiem nang gio

Céc tham sb quan trong trong viéc danh gia tiém ning ning lugng gié gom sé ligu vé khi hau, khi twong
(tdc do gid, huéng gi6, nhiét do, 4p suat, do 4m) va sé liéu lién quan dén dia hinh va 16p phu thuc vat. Cac
s6 liéu vé dia hinh va tham thyc vat dwoc thu thap tir sb lidu vé tinh va cap nhat téi nam 2016. Con s liéu
vé toe do gi6 va hudng gioé dugc do dac bai cot do véi cac cam bién & do cao 60m, 40m so vaoi mat dat tir
01/01/2011 dén 31/12/2011 (tan xuét thu
thap sb liéu 10 phat/gié tri). Cam bién do 2 Ay e
toc do gio duoc dit tai do cao 60m (2 cam : MEcoTeo 00
bién) va 40m (1 cam bién); cam bién do :
huéng gi6 dit tai do cao 60m (1 cam bién)
va cam bién nhiét do dat tai do cao 15m
(1 cam bién). Vi tri cot do gio dugc dat
nhu trong hinh 3 dudi day.

Két qua tinh toan téc do va huéng gié
trung binh theo thang dugc minh hoa
dudi day voi 2 cyc tiéu cua toc do gio
Xuét hién vao thang 5 va thang 8 (day la
cac thang chuyén tiép giira cac mua). Toc
dd giod trung binh nam tai d¢ cao 60m dat
6,23 m/s va 40m dat 5,68 m/s. Tinh trung KHU VUC DY AN
binh theo gio, toc do gid bat dau thoi
manh tir 8 gio sang va dat gia tri cuc dai
luc 13-14 gio va giam téi 20 gio dém;

Hinh 3. Ban do thé hién duong dong mite dé cao, tham thuc vat,

nhiét do trung binh thang 27,5°C. khu viec die @n va vi tri gt do gio.
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Hinh 5. Biéu do nhiét dg trung binh thang (tréi) va gio (phai).
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Phan b gi6 va do roi tai vi tri cot do gié duoc thé hién trong hinh 6 cho thay, toc do gio do dugc hoi
Iéch phai so yéri phén, b6 Weibull va d6 roi tai cac do cao tur dai toc do gio dudi 11 [n/s la thap hon so voi
cac tiéu chuan roi thé giéi (IEC61400); dac biét 1a khéng vugt qué so vai tiéu chuan IEC 61400-1 (ed3)

Loai A. Nhu vy, cac tuabin gi6 dwoc ché tao theo tiéu chuin nay s& phu hop vaéi diéu kién & day.
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Hinh 6. Phan bé téc do gié va dé roi dong gid tai cot do gio.
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, Hinh 7. Phan bd téc dg gid theo cic hudng, toc dg va bién thién téc do gio theo dg cao.
Toc d6 gié phan bo theo huéng Dong Dong Bac (ENE) chiém ty 1€ 16n nhat 21%, tiep theo do 1a huéng
Tay Nam (SW) va bong (E) voi ty 1€ khoang 17%. Xét vé mat nang luong, hudng thu nang lugng chinh Ia

hudng Bong va Bong Bong Bac.

Ban d tiém ning ning lugng
gi6 duoc tinh toan dya trén s6 liéu
gid, ban d6 dia hinh, ban d6 vé do
go ghé. Téc do gio6 dwoc md
phong theo pham vi duéi day cé
dai tr 7,2 m/s tGi 8,1 m/s tai do
cao 110m (hinh 8).

Theo thong tu 06/2013/TT-
BCT ngay 8/3/2013, vi tri c6 tiém
nang gi6 1a vi tri c6 toc d¢ gi6 trén
6,0 m/s tai d cao 80m. Nhu vay,
theo d thi bién thién téc do gi6
theo chiéu cao va sé liéu toc do
gio & cot do tai do cao 60m la 6,23
m/s thi khu vuc xay dung du an
¢6 tiém nang ning lwong gio.

Khai quat hod khi hau
gié khu vuc

i hinh
L

e st s z
Cac dudng déng muic (dé cao)

M& hinh:
D6 96 ghd

Phan

M6 hinh:
Vatcan ———lT——y
-

Hinh 8. So phwong phdp phdn tich ban do gio (trai) va Ban do tiem
nang nang lwong gio khu vuc bo bién thanh pho Bac Liéu (phdi).
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2.3.2. Toi uu héa nha mdy dién gi6

Téi wru hoa nha may dién gi6 duoc thiét ké dya trén ban do tiém nang ning luong gio, di¢n tich pham vi
khu vucldu an, loai tuabin gi6 can lap dat. Trong béo céo lya chon loai tuabin gi6 cua Vestas VV150-4.0 véi
cdng suat 4,0 MW, duong kinh canh 150m, d6 cao dat réto 110m.

Pow er curve Ce and Ct curve

Data used in calculation 05 =~y 1
4.000 T ]

"‘_\\ D
3500 1 1 1 ! ! . - 08
2.500- 03 a5

g,
g | . { . .
H \ 02 AT +—Hos
[
W

1.000- o \\\

4 10 12 14 16 18 20 2 24 2 4 ' k) 10 12 HI 16 1
Wind speed [m's] Wind speed [m/'s]

Hinh 9. Buong dac tinh ky thudt cua tuabin gié Vestas.

Nhu da biét, khi gid chuyén dong qua tuabin gio, phan sau gan tuabin gi6 s& xuét hi¢n dong réi I6n nhat
va cang xa tuabin gio thi dong rbi s& giam dan. Do vay, nguyén tic cua viéc t6i wu hoa hé thdng tuabin glo
trong nha may 1a dé giam thiéu ton thit nang luong thdng qua viéc sip xép céc tuabin trong mot hang va
giita cac hang tuabin gi6 v6i nhau. Trén co s& d6, bao cao st dung cdng cu tdi wu hoa vi tri tuabin gio va
két qua thu duge nhu sau.

2 ™

Energy Rose (KWh/n¥/year)

e —5-10ms
% T |- 0-15ms
% et 0. = 15- 20 ms}
\—" N — 20- 40 nvs]
AN\ RS N
» / N\ _—foe  /
My,  / 2
A~
/ Z NearestWTG Z Horizontal  Distance in
[ / distance  rotor diameters
I [m] [m] [m]
| | 100 9 00 673 45
W—t—t 2 00 3 00 711 47
\ 3 00 8 0.0 680 45
4 00 7 00 1,074 72
\ 5 00 9 00 950 63
6 00 7 00 1,557 10.4
X 7 00 4 00 1,074 7.2
COE 8 0.0 3 00 680 45
W X / 9 0.0 100 673 45
—— . 10 0.0 1 00 673 45
11 00 10 00 673 45
& N @, 12 00 8 0.0 1,000 67
& B Min 0.0 0.0 673 a5
o Max 0.0 0.0 1,557 104

Hinh 10. V;j trf tuabin gi6 duwoc t6i wu héa (trdi); phdn bé ning liong theo cdc hwéng (giza) va khodng
céch giza cac tuabin vdi nhau (phai).

Vi mat bang bé tri tuabin gié nhu vay, san luong dién nang thu duoc déi véi dy an dién gi6 48 MW
(12 tuabin gio) 1a 221,95 triéu kWh/nam, s6 gio van hanh caa nha may khoang 4160 gio va hiéu suat cua
du &n trang trai gi6 (bd tri tuabin gi6) dat 96,2% cao hon 90% theo muc 3, diéu 10, thong tu 32/2012/TT-
BCT ngay12/11/2012 ctia Bo Cong Thuong 3 viéc quy dinh thuc hién phat trién cac du an dién gi6 va hop
ddng mua ban dién mau cho céc du an dién gi6. Nhu vay, Du an dién gi6 ¢ khu vuc ven bién thanh phd
Bac Liéu c6 tiém nang nang luong gio.

3. Két qua va thao luan

Két qua nghién ctru nay thé hién Bac Liéu c6 tiém ning ning lugng gid rat I6n théng qua cac yéu té khi
tuong nhu: Tdc do gi6 trung binh nam tai d6 cao 60m dat 6,23 m/s, huéng gi6 thinh hanh theo huéng Pong
(E) chiém 21%; Pong Dong Bic (ENE) va huéng Tay Nam (SW) chiém 17%.

Két qua t6i uru hoa vi tri cac tuabin gi6 phil hop véi thong tu 32/2012/TT-BCT ngay 12/11/2012 ciia Bo
Cong Thuong véi san lugng dién nang thu duoc tir du an 48 MW la 221,95 triéu kWh.

4. Két luan

Két qua nghién ctu danh gia tiém nang nang luong gié tinh Bac Liéu thé hién Bac Liéu c6 tiém ning
nang lugng gio rat 16n vai toe do gio trung binh nam tai d6 cao 60m dat 6,23 m/s, tai d6 cao 110m la 8,0
m/s. Hudng gi6 thinh hanh theo hudéng Dong (E) chiém 21%; Pong Dong Bic (ENE) va huéng Tay Nam
(SW) chiém 17%. San lugng dién ning thu dugc dbi véi vi du phat trién dy an tai khu vuc ven bién thanh
phd Bac Liéu (téng cong suat lip dat 48 MW) 1 221,95 triéu kWh/nam, hiéu suat cua du an dat 96,2%, sb
gio van hanh caa nha may khoang 4160 gio.

Dé nghi &p dung két qua nghién cau nay.
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Tai ligu tham khao

http://help.emd.dk/WindPRO/
http://www.wasp.dk/

ABSTRACT

Study on the potential of wind power in Bac Lieu province. For
example of project development nearshore area in Bac Lieu

Vu Duy Hung!”, Nguyen Quoc Phi?
nstitute of Energy
2 Hanoi University of Mining and Geology

This paper presents the preliminary results of a large capacity wind power assessment in the coastal area
of Bac Lieu based on previous literature on inland and offshore wind speed. The study also introduced the
results of using wind data at a height of 60m in Bac Lieu during the period from January 2011 to December
2011 by automated measuring devices manufactured by US NRG Systems. Predict the power output of the
wind power plant in Bac Lieu, the capacity of less than 50 MW by software WindPRO 3.1.

Keywords: Bac Lieu wind power potential Assessment; Bac Lieu wind power potential Study, Bac Lieu
wind power
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E RS&' HOI NGHI TOAN QUOC KHOA HOC TRAI AT
SARTM SORNCES A0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Ap dung phuong phap toan thong ké danh gia hién trang va bién dong
mOi truong tai cac khu vuc hoat dong khai thac khoang san ¢ tinh Lao
Cai

Nguyén Phuong*, Nguyén Phuong Déng?, Vii Thi Lan Anh?
Nguyén Thi Ctc?; Trinh Dinh Huan?, Nguyén Thi Hang®

LTriong Dai hoc M6 - Dja chat; 2. Tong cuc Pja chat va Khoang san Viét Nam
3. Céng ty CP Tw van trién khai Cong nghé M¢ - Dia chat

TOM TAT

Hoat dong khai khoang san da c6 nhiéu dong gbp cho ngéan sach trung uong va dia phuong, nhung ciing
gay ra nhiéu hé luy v& méi truong. Vi vay, ngay cang nhan dugc nhidu s quan tdm cua cac nha quan ly va
cong dong bai sy phat trién cua nganh khai khoang ludn c6 tac dong tiéu cuc téi moi trudng tu nhién va
suc khoe cong dong. Do do, viéc nghién ciru danh gid hign trang va su bién dong cua céc thanh phan moi
truong tu nhién trong hoat dong khai thac khoang san la rat can thiét. Cac mo hinh toan; dac biét phuong
phép toén thong ké cho phép danh gia déc diém phan bd, ciing nhu murc d6 bién d6i khong gian va moi
guan hé gitra cac thong so (chi tiéu moi truong) nghién cuu tai viing nao d6. Bai bao gidi thiu két qua &p
dung mo hinh toan thong ké két hop phén tich Dendrogram dé d4nh gia hién trang va bién dong méi truong
tu nhién (dat, nudc) trén co so nghién ctu thir nghiém tai mot sé khu vuc ¢ hoat dong khai thac khoang san &
tinh Lao Cai.

Tir khoa: Toan théng ké; moi truong; hoat dong KS; Lao Cai.

1. Piatvin dé

Phuong phap toan xu ly tai liéu diéu tra duoc sir dung nhu 1a chuyén nganh khoa hoc co ban nham giai
quyét cac nhiém vu trong linh vyc khoa hoc trai dét noi chung; linh vue mdi truong noi riéng. Boi 18, bang
phuong phap truyén théng, khong thé phéan anh duoc déc diém phan bd, ciing nhu mirc d6 bién doi khong
gian va mdi quan hé gitra cac thong s6 (chi tiéu méi trudng) nghién cuu, nhung phuong phép toan thong
ké hoan toan giai quyét dugc cac noi dung d6. Mo hinh toan thong ké dwoc xem la cong cu quan trong dé
giai thich dac diém phan bd, méi quan hé cua céc yéu t6 gay 6 nhiém moi trudng; dac biét 1a su bién dong
Cua chung trong moi truong dat, nuéc, khdng khi do qué trinh ty nhién va hoat dong nhan sinh gay ra.
Phuong phép toén thong ké (con goi md hinh toan théng ké) khong chi cho phép mé ta dic diém phan b
cua cac thong s6 moi truong dugc xem xét bao dam tinh hiéu qua, sat thuc va khong chéch, ma con Xac
dinh duoc mdi quan hé nhan qua hoic qué trinh phat sinh, phat trién va hinh thanh cac yéu t6 gay 6 nhiém
mbi truong tu nhién.

2. Khai quét vé dic diém dia chit va thwc trang cong tac khai thac, ché bién khoang san khu vuc
nghién cau
2.1. Khai quat vé dic diém phan bé khoang sdn khu verc nghién cizu

Theo tai ligu hi¢n c6. O Lao Cai da phat hi¢n duoc 150 mé va diém mo véi trén 30 loai khoang san; dién
hinh 1a ddng, apatit, sit, vang, . . phan b trong cac thanh tao dia chat khac nhau, cu the Quang Sat phan
bd & viing Bét Xat tir x3 A Mu Sung dén xa Ban Vuoc doc theo b phai Song Hong gom 18 diém sét quy
m6 nho nhung chét lwong kha tt, ham lugng > 60% Fe, dién hinh nhu: cac diém Nam Mit, Ban Pho, Tung
Qua, Nam Chac H5, Na Non, Tan Quang, Céc My, Ban Vuoc va Sang Bang - Minh Tan ... Quang dong
phan b chu yéu & khu vue huyén Bat Xat, Cam Pudng va Vin Ban véi 10 diém, mo quang gom: Pin Ngan
Chai, Liing Po, Thung Sang, Nam Mit, Trinh Tuong, Sinh Quyen Lung Thang Quang Kim (Bat Xat); Ta
Phoi (Cam Puong) va Tu Giao - Nam X¢é (Vin Ban). Quang vang phan b trong cac thanh tao ryotrachyt,
ryolit cia phirc hé Nam Say va granit granophyr, granit thudc phirc hé Phu Sa Phin. Quang apatit tap trung
& ba viing gom: Bat Xat - Liing Po; Bat Xat - Ngoi Bo va Ngoi Bo - Bao Ha thugc cac thanh tao da phién

*Tac gia lién h¢
Email: phuong_mdc@yahoo.com
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thach anh- carbonat, da phién thach anh - sericit - apatit, ¢4 phién carbonat - than - sericit - apatit cua hé
tang Coc San (€cs) tuoi Cambri. Bén canh cac loai khoang san chinh néu trén khu vuc Lao Cai con c6 mat
rat nhiéu cac loai khoang san khac nhu antimon, chi, k&ém, graphit, than,...[6].

2.2. Thuc trang cong tac khai thac, ché bién khoang sdn

Hién nay, hau hét céc loai hinh khoang san co mat trén dia ban tinh da va dang dwoc khai thac chi yéu
bing phuong phdp 16 thién. Hoat dong tuyén quéng cling chi tap trung vao mot ) loai khoang san chinh
nhu apatit, dong, so ché quang sit. Ty lé thu hoi tinh quang trong cac Nha may tuyen chua cao. Vi du: tai
Nha may luyén dong, do cong nghé khdng n dinh nén chit lwong chwa dat theo thiét ké 1a 99% Cu; hoic tai
Nha may tuyén quzng apatit ty 1¢ ton that 1én dén 32,06%:; ton thét trong tuyén quang sat, chi, kém & muc 15 dén
20% [4]. Tén that khoang san trong khai thac va tuyén quang khdng nhiing gay lang phi tai nguyén, ma con gay
6 nhiém méi truong. Phan 16n cac san pham xuit khau khoang san o tinh Lao Cai con & dang quing tho, so ché
hoic tinh quing nhu: quing sit so ché, tinh quang sét, tinh quing dong, chi, kém, quang apatit.

3. Phwong phap nghién ciru
3.1. Phuwong phdp ngodi troi

Tién hanh khao st thuc té dé thu thap tai liéu hién trang moi truong nudc, dat va khong khi tai mot s6
khu vuc khai thac va ché bién quang ddng va apatit tir cac cong trinh [1, 4, 5, 7], két hop lay mau b sung
dé phan tich mot sb chi tiéu nham danh gia hign trang méi truong nude mat (sdng, sudi) va dat (khu khai
truong va bai thai) xung quanh khu vuc khai thdc quang dong Sin Quyén va quing apatit. Cac vi tri ldy
mau dt, nuéc thé hign trén hinh 1.

UBND xalCac San

b J

(b)
Hinh 1. V; tri Idy mqu va phan viing du b&o mitc dg 6 nhiém ddt khu virc nghién cuu : a) khu mo

dong Sin Quyén; b) khu mé apatit Lang Mon, c) khu dé thai mé apatlt gan nha may tuyén Tang Léong.
Ghi cha: #V; tri 1dy mdu nuéc mat (sdng, susi) 9 Vi tri ldy mau ddt

3.2. Cong tac nghién cazu trong phong
a. Thu thdp, tang hep tai liéu

Thu thap, tong hop tai liéu, danh gia do tin cay cua cac ngudn tai liéu thu thap duoc tir cac nguon tai liu
¢6 trude [1, 5, 7]. Trén co so d6 lya chon ngudn tai lidu bao dam d6 tin cay dé xir ly nham nang cao hiéu
qua dénh gia hién trang moi truong va du bo su bién dong méi truong trong hoat dong khai thac khoang
san & khu vuc nghién cuau.

b. Phuwong phdp xii 1y tai ligu

> M6 hinh toan thang ké mét chiéu

Khi xay dung mé hinh toan dé mo phong su 6 nhidm ngudn nuéc mat (song, sudi), trong thyc té thuong
gap phai cac kho khan do sy khac nhau vé diéu kién dija ly cua tirng dong sudi, doan séng. Sé lwong cac
ngudn gay 6 nhiém va cac chét 6 nhiém, su da dang cua chling theo cac tinh cht vat ly, héa hoc va sinh
hoc, su thay d6i cua ché d¢ khi tugng thay van, ... Diéu ndy khong cho phép xay dung mot mé hinh 6 nhigm
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nudc mat (séng, sudi) mang tinh van nang va thich tng cho moi truong hop. Vi vay, viéc lya chon mé hinh
nao d6 phu thugc nhiéu vao muc dich nghién ctru, muc dich du bao dé lra chon md hinh. Trong thyc té, do
s6 liu thu thap dugc thuong rat nhiéu va hon don, céc dir lidu d6 chua dép ing dugc cho qua trinh nghién
ctru. Pé c6 hinh anh tong quat vé dbi twong nghién cau, s6 lidu thu thap phdi dugc xu ly tong hop, trinh
bay, tinh toan nham danh gia d tin cay va tinh dai dién cua cac mau thu thap tir cac tai liéu c6 trude; ddng
thoi két qua d6 sé gitip khai quat hoa dugc dic trung tong thé vé d6i tugng nghién cau.

Trong xir Iy tai liéu dia moi truong, cac nha nghién ctru thudng sir dung qui luat phan b chuén, loga [3].
Khai thac md hinh, hay néi cach khac 1 dwa vao cac quy luat ham phan b thong ké dé xac dinh cac dic
trung thong ké (X, D, V) cta thong sb nghién ctru 1a nhiém vu quan trong can giai quyét [2, 3, 9].

> Phuong phdp thong ké hai chiéu

Phuong phap nay cho phep danh gia nhiing bién do1 twong ung voi nhiing yéu té nhat dinh, cing nhu
danh gia tan sb xuét hién cac gia tri nhat dinh ciia ndng do chat & nhiém trong nudc. Trong thuc té, nguoi
ta thuong str dung phuong phap phan tich thdng ké dya céc ket qua quan trac dé xac dinh su phu thugc
twong quan gitra cac thong so khac nhau. Vi du: dé danh gia mdi quan hé nhan qua gitra ham luong cac
nguyén té kim loai nang (Cu, Pb, As,... ) voi pH, Eh cuia dét, nudc ¢ ving nao do. Tuy nhién, tat ca cac mo
hinh nay déu c6 nhugc diém 1a khéng cho phép dy bao trude truong hop khi sé lugng chét 6 nhiém thai ra
tang dot ngot (truong hop gay tai bién). Hé s6 twong quan phan anh mdi quan hé giita hai thong s (X, y)
nao do, ky hiéu la Ry va dugc xac dinh theo cdng thuc:

R 21‘1 1’%‘3’1"%2? 1% 0= Vi

xy \/[Zl 1 L n im1%i) ][Zl 1yi2_n(2?=1:”)2]
Trong d6: xi: yilan luot 13 gia tri cia thong sO X va y tai mau (diém quan tric) thir i; n 13 s6 mau (diém)
nghién cuu.

Méi quan hé tuong quan giita cac thong sb nghién ctru c6 thé quy nap vé dang phuong trinh hdi quy.
Trong d6, trong quan tuyén tinh 12 dang quan hé tuong quan c6 trudong tuong quan dinh huéng theo dang
duong thang dang: y = f(x) = a + b. Trong thyc t&, nhiéu truong hop su phu thudc gitta cac thong s6 dugc
dién dat dudi dang phuong trinh duong cong (dang phi tuyén) khac nhau [2, 3, 9].

Cén ctr vao dang phuong trinh da xac 1ap c6 the tién hanh xé4c dinh cac gia tri cua dai luong ngau nhién
can nghién ciru theo cac gid tri ctia dai lugng ngu nhién da biét. Vi du: xac dinh ndng do chit gay 6 nhidém
theo khoang cach tir diém quan trac dén vi tri ngudn gay 6 nhiém.

Dé danh gia mdi quan hé phuy thudc twong quan giita x va y, sir dung hé sd twong quan theo cong thirc:

@

g

N[O

p= 1= O]

%Q

Véi: 0f; ay lan luot 13 hop phan phuorng sai ngau nhién va phuong sai chung cua théng s nghién ciru.
Dé dy bao c6 d6 dang tin cdy cao, hé sé tuong quan can phai 16n (u > 0,7) [2,3,9]
. Phwong phdp phén tich Dendrogram

Dendrogram 1a so d6 dang chum hay dang phan nhanh canh cay, hay cdy so d6 dugc st dung dé phan
anh méi lién hé gitra cac dbi tugng (ghép nhém cac thong s0) tir dam dong nhiéu ddi tugng (thong s0)
nghién ctru. Cac dbi tuong (thong so) dugc chia nhanh trong Dendrogram dua theo nguyén tic mirc do
gidng nhau vé tinh chat dugc quan tric. Phuong phap nay cing duoc st dung trong sinh hoc tinh toan dé
minh hoa cho ghép nhém gen hoic cac mau [8, 10]. Trong diéu tra nghién ctiru méi truong co thé sir dung
dé h5 trg cho phuong phéap phén loai, hodc ghép nhom cac dbi tuong (thong sb) nghién ctru nham lam Sang
t6 mdi lién quan gitra cac dbi twong (thong s6) moi truong [3] thong qua hé so tvong quan c@p (Rxy). bPé
tranh ddu am trong hé sO turong quan cgp, thuong thay gia tri Ryy bing arcos(Rxy). Ngoai ra, dé ghép nhom
céc ddi trong quan tric (hodc cac diém lay mau), con sir dung khoang cach chuin djj theo cong thur:

dij = ?:1% ©)

Trong d6: xik- Gia tri tinh chét k thudc d6i tuong i; Xjk - Gia tri cia tinh chét k thudc d6i twong j; m - tinh

chat (chi tiéu) nghién ctru.
Gia tri dij cang nho thi mirc do giéng nhau giira cac d6i tugng cang 16n.

4. Két qua va thao luan
4.1. Pic diém phin bo thong ké va méi quan hé twong quan gika nguyén té kim loai ning trong méi
truwong nwéc, dat tai mot sé khu khai thic khodng sdn
a. Diic trung phén bo théng ké cdc nguyén té kim logi ning

> Moi truong nuwée mat: Dé xac dinh dic trung phan bd théng ké ctua nguyén t6 Fe (62 miu) va Pb (35
mau) [1, 4, 5, 7] trong nudc mit, tac gia lwa chon khu mo déng Sin Quyén va khai trudong khai thac apatit
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ctia Cong ty TNHH 1 thanh vién Apatit Viét Nam 1a 2 khu vye c6 tai liéu nghién ciru khé chi tiét (hinh 1).
Céc dic trung phan bd théng ké ciia cac nguyén t6 dugce xir Iy bang phan mém EXCEL va tong hop & bang
1. Tir bang 1 cho thiy ham luong trung binh Pb trong moi truong nudc mit (song, sufn) khu vyc nghién
ctru vugt chi ti€u cho phep so voi QCVN 08 - MT:2015/BTNMT (c6t B1) va phan b rit khong dong déu
(Pb). Két qua nghién ctru mo hinh phén b théng ké ciia Fe va Pb theo tiéu chudn ta Va te thi ca hai nguyén
t6 déu tuan theo quy ludt phan bd chuan.

Bang 1. Céc thong s dic trung thong ké ham lugng Fe va Pb

. Tiéu chuin QCVN 08 -
Nguyen Ham lugng (mg/l) théngké | Phuongsai | Hé s6 bién MT:
o [ ] Tung | : (?) thien (V%) | 2015/BTNMT
binh A E (By)
Fe (62
21 6036 [1330| 0502 | 1951 | 0987 | 0,109 65,65% 15
mau)
Pntiﬁ(jf 0,002 | 0485 | 0184 | 0020 | 2259 | 0,044 114,57% 0,05

»Moi truong dat: Két qua xur 1y cac dac trung thong ké ham lugng cac nguyén t6 trong dat (16 diém lay
mau) & cac khu khai thac quang ddng mo Sin Quyén, gan khu virc Nha may tuyén Tang Loong va khu khai
thac quang apatit khai truong 18 - khu Lang Mon [1, 4, 5, 7] tong hop ¢ bang 2.

Tir bang 2 chi rd ham lugng cic nguyén to kim loai nang trong dat khu vuc nghién ctru déu nam trong
giGi han cho phép so véi QCVNO3-MT:2015/BTNMT (d6i voi dat cong nghiép). Trong do6, nguyén to Cr
phan bé dic biét khong déu, nguyen t6 Cu phan b6 khong dong déu, cac nguyen t6 con lai phan bé rat
khong dong déu. Dya vao tiéu chuan tiéu chuan ta va te thi hau hét cac nguyén té kim loai trong dat déu
tuan theo quy luat phan b chuan, riéng Cr tuan theo md hinh phan b log chuan.

b. Méi quan h¢ tiwong quan cdc nguyén 16 kim logi trong méi truong dit

Su dung cong thirc 1 voi sy trg gitp cua phan mém Excel, tinh dugc hé s6 tuong quan cip gitra cac
nguyén to kim loai trong d4t & khu vire nghién ctru (bang 3, phan trén vé bén phai). Tir bang 3 cho thiy Pb
c6 quan hé rit chit ché véi Zn (R = 0,99), Hg rat chit chd voi Cu (R= 0,96) va giita chiing ¢6 mdi quan hé
thuan chat ché voi Pb, Zn (R = 0,81 — 0,87); Cr ¢6 quan hé rat chat ché voi Cd va gitta ching c6 quan hé
nghich véi Cu, Pb, Zn, Hg.

4.2. Ghép nhém theo két qua phan tich Dendrogram
a. Ghép nhom cdc nguyén to kim logi trong moi truong dat

Dé hd trg cho phuong phap phan loai, hodc phan nhém cac dbi tuong nghién ctru, str dung phuong phap
Dendrogram. Viéc phan nhom bét dau tir viée xac dinh dbi voi tung cap dbi tuong theo tri s6 déc trung cho
mirc d6 gidng nhau dugc tinh toan theo két qua phan tich. Néu cac dbi twong 1a nhiing tri s6 ngiu nhién
khoéng lién tuc thi mirc d6 twong tur gitta cac ddi tuong thudng dua vao hé sb tuong quan va goi nd 14 hé sb tuong
tw. Trén co s6 tinh ma tran twong quan cap, tién hanh tinh gi tri arcos(Ryy) (bang 3, phan dudi vé bén trai).

Bdng 3. Ma trdn tuong quan va mirc tuwong tu tinh theo gié o MmO manAy

tri arcosRyy : : "
Pb [ zn [ Hg [ Cd | Cu Cr As *

Pb 1 0.99 | 0.87 | -0.32 | 0.87 | -0.35 | -0.03 o -

Zn | 014 | 1 |0.81|-0.26 | 0.82 | -0.30 | -0.11 e

Hg | 0.52 | 0.62 1 -0.41 | 0.96 | -0.45 | 0.43

Cd | 190 | 1.83 | 1.99 1 -0.23 | 0.94 | 0.06 o

Cu | 052 061|028 | 181 1 -0.28 | 0.44 ey —

Cr | 193|187 | 204 | 034 | 185 1 0.04 .

As | 160 | 1.68 | 1.13 | 151 1.12 154 1 Cdji

Hinh 2. Ghép nhém nguvén t6 trong méi trréng dit theo phirong phép dendrogram

Tir bang 3, tién hanh ghép nhom theo trinh ty cac budc [2, 3]. Thanh 1ap. Tir bang 3 tién hanh ghép nhém
theo phuong phap Dendrogram, két qua ghép duoc cac cip nhom nguyén t6 dugc thé hign nhur hinh 2; trong do:

v Cap nhom nguyén té (Pb-Zn); (Cu-Hg); (Cr- Cd) c6 quan hé gan giii véi nhau, tic tirng cap ¢ quan
hé rat chat ch& véi nhau.

Cap nhém nguyén té As - (Pb- Zn-Cu-Hg) la xa nhau, néi cach khac As khong c6 quan hé vai cac nguyén
t khac trong méi trudng dat & khu vuc nghién ctu.
b. Ghép nhém cdc vi tri ldy méu trong méi trwong dit
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>Dua vao két qua phan tich ham lugng nguyén t6 kim loai ning tai cac diém lay mau dé ghép theo
phuong phép phén tich Dendrogram. Dua vao két qua phan tich, sir dung cong thirc (3) tinh dugc khoang
cach chuan (dj) giita cac diém lay mau dat 0 khu vye nghién ctru (bang 4).

Két qua ghép dugc cac nhom vi tri 1y mau dat trong khu vuc nghién ciru (hinh 3), cu thé:

v/ Nhom I: gdm cac diém 1ay mau dat ¢ khai truong va béi thai khai thac quiang dong mo Sin Quyén
(gém cac diém 1,2, 3,4, 5, 6,7 va 8); trong nhdm nay dugc chia chi tiét thanh 2 phu nhom (Ia, gém cac
diém 1, 2, 3, 4: Ib, gdm cac diém 5, 6, 7, 8 ) (bang 10).

v/ Nhom II: gom céac diém ldy mau dat o khai truong va bai thai khai thac apatit (gom cac diém 9, 10,
11,12, 13, 14, 15 va 16); nhém II dugc chia chi tiét thanh 2 phu nhom (Ila, gdm cac diém 9, 10, 11, 15 va
16; nhom IIb gom cac diém 12,13 va 14) (bang 5).

MTROTRINGTYGUMDAN -} » Ham lugng trung binh cta
c4c nguyén té kim loai ning
trong dat thuoc cac nhém (cac
khu ldy mau) tong hop & bang 5.
Tir bang 5 cho thay ham luong
trung binh cua céc nguyén té
trong dat tai cac khu nghién ctu
déu nam trong gidi han cho phép
(QCVN 03:2015/BTNMT - Pat
cong nghigp va QCVN

Hinh 3. Két qua ghép nhom cac diém ldy mau dat khu vuc gzhzlg;)s /BTNMT - Dat nong
nghién ctru theo phuong phap Dendrogram i

Song, ham lugng trung binh nguyén té Cu, Pb, Zn trong dit & khu mé déng Sin Quyén (nhém 1) cao gip
10 - 40 1an khu bdi thai khai théc quang apatit, con As cao hon 3 1an. Nguoc lai, trong dét da thai khai thac
quang apaptit, ham lugng Cr va Cd déu cao hon trong dat da thai va dét & khu khai thac quéng dﬁ)ng mo
Sin Quyen Hg chi Xudt hién trong d4t & khu mo ddng Sin quyen Két qua ghép nhdm céc vi tri Iy mau dat
chi ra rang: nguon cung cap cac nguyén tb kim loai ndng trong dat & cac khu khai thac va d6 thai quang dong
khac han céc khu d6 thai trong khai thac quing apatit; dong thoi cac nguyén t6 kim loai nang trong dat & cac khu
khai thac va d6 thai quing dong ciing ¢6 sur bién dong phirc tap hon.

4.3. Dy bao s bién dong ciia Pb trong mdi treong nwée mit
Tir s6 lidu phan tich, ap dung cong thirc (1) tinh duoc hé s6 tuong quan cdp giita ham lugng Pb voi
khoang cach nguén gay 6 nhiém: Ryx = - 0,78. Nhu vay, ham luong Pb trong nu6e mét (song, su01) c6 quan
hé nghich kha chat ché v6i khoang cach 1dy mau (tir diém quan sat dén vi tri ngudn gy 6 nhidm - khu vuc
hoat dong khai thac ddng mé Sin Quyén. Mdi quan hé nay c6 thé dién dat duéi dang phwong trinh hdi quy
tuyén tinh dang: Yep = a + bXic 4);
Tir s6 liéu phan tich, bo qua cac bu(’rc tinh trung gian, xac 1ap dugc hé phuong trinh dudi dang ma tran:
[ 6846,31 ] [a] _ [ 6,42 ]
6846 31 2621408,70{ b 1342,96
Giai h¢ phuong trinh trén, ta c6: a = 0,569; b = - 0,0097. Thay a, b vao (4), xac lap dugc phuong trinh
hoi quy dién dat sy bién dong cia Pb trong nudc theo khOang cach dén nguon gay 6 nhidm & khu vuc
nghién ctru nhu sau: Yey = 0,569 - 0,0097 Xy, Voi hé s6 tuong hoi quy u= 0,8 (u tinh theo cong thirc 2). Pd
thi phan b Pb theo khoang cach dén ngudn gay 6 nhiém thé hién trén hinh 4. Tuy nhién mé hinh nay c6
nhuoc diém 1a khong cho phép du bao trude truong hop khi sé lwong chit 6 nhidm thai ra ting dot ngot hodc
do nhidu ngudn khéc cting gy ra trong khu vuc nghién cau.

v Tirhinh 4 cho thay Ham lugng Pb trong nuée
miat (song, subi) cach ngudn thai trong
khoang < 570 m déu vuot chi tiéu cho phép
theo tiéu chudn QCVNOS- MT:2015 (nudc
cho sinh hoat) v trong pham vi < 530 m déu

: vuot chi tiéu cho phép theo tiéu chuan
QCVNO8-MT: 2015 (nudc cho tudi ti€u thuy
loi); ngoai pham vi nay, ham luong Pb giam

oo shoons o dang ké va dap g chi tiéu cho phép. Phuong

009 OV OSATISCHE) trinh hdi quy da xac 1ap 1a co so thuan tién dé

* I T2
002 = . \H\QE‘) 03-MT2015(c5t A)

. U @ dy bao 0 nhiém Pb trong nudc mat (song,
Hinh 4. Do thi phan bo ham lugng Pb trong nude mat  sysi) lién quan nguén nudc thai tir hoat dong
theo khoang dén ngudn gy 6 nhieém (m6 Sin Quyen)  khai thac quang ddng mé Sin Quyén.

y=0.560 - 0.0007x
0.2 véihe sb twong quan héi quy p=0.8

0.4
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5. Két luan

> Ham luong trung binh ciia cac nguyén té kim loai nang trong nuéc mit (Pb, Fe) va trong moi truong
dét (Pb, Zn, Hg, Cd, Cu, Cr, As) déu nho hon chi tiéu cho phép theo QCVN 03:2015/BTNMT hoic QCVN
03:2015/BTNMT; nhung nguyén té Fe trong mdi trudng nudc mat va cac nguyén to Pb, Zn, Hg, Cu, As
trong moi truong dat phan bd thuoc loai rat khong dong déu dén dic biét khong dong déu. Piéu do, phan
anh su c6 mat cac diém di thuong cuc bo, ching cé su bién dong kha 16n, nghia 14 tai vi tri ndo d6 c6 thé
ham lugng cua Fe trong nuée mat, hodc Pb, Zn, Hg, Cu, As trong dat vuot chi tiéu cho phép.

> Cac nguyén t Fe, Pb trong nude mit va cac nguyén té Pb, Zn, Hg, Cd, Cu, As trong dat khu mé dong
Sin Quyén va xung quanh khai truong khai thac apatit c6 thé quy nap vé ham phan b thong ké chuan, riéng
Cr trong d4t theo mo hinh phéan b log chuan. Cac nguyén té Cu, Pb, Hg va Zn c6 quan h¢ twong quan rat
chat ch& véi nhau, Cd ¢6 quan hé rat chit ché voi Cr trong moi truong dat tai cac khu khai thac quang dong
va apatit; nguoc lai As hau nhu khong ¢6 quan h¢ vdi cac nguyén t6 nay.

> Ket qua ghép nhom (cac nguyén t6 va diém lay mau) theo phuong phap Dendrogram, cho thiy nguén
cung cp cac nguyén 6 kim loai ning trong dat & khu vuc nghién ctru 1a khac nhau. Ham lugng trung binh nguyén
t6 Cu, Pb, Zn, As trong dat & khu mé dong Sin Quyén cao hon hin khu mo apatit; ngugc lai, tai cac khu
vuc bii thai apaptit, ham lugng Cr, Cd cao hon khu mo dong Sin Quyén; Hg chi xuat hién trong dat & khu
moé dong. Day 13 van d& cin quan tdm khi danh gia mac d6 6 nhiém va xac dinh ngudn gy 6 nhidm kim
loai nang trong d4t & cac khu vuc ¢6 hoat dong khai thac cac loai hinh khoang san khac nhau ¢ tinh Lao Cai.

> Két qua nghién cttu chi r6 ham lugng Pb trong nudc mdt c6 quan hé nghich kha chat ché voi khoang
cach tir diém khao sat dén vi tri ngudn gy 6 nhiém; nghia la khoang cach cang xa thi ham lwong Pb trong
nudc cang giam. Sy bién dong nay c6 thé quy nap vé dang phuong trinh h01 qui tuyen tinh. Tuy nhién mé
hinh nay c6 nhugc diém la khéng cho phép du béo trude truong hop khi s6 lwong chat 6 nhidm thai ra ting
dot ngot (truong hop gay tai bién) hoic do nhiéu nguon khac ciing gay ra trong khu vuc nghién ctu.

Loi cam on: Bai bao duoc hoan thanh trén co sé két qua thuc hién bude 1 dé tai cap bo: “Nghién ctu
co s khoa hoc va thuc tign hach toan gid tri tai nguyén khoang san phuc vu quy hoach phat trién bén virng.
Ap dung thir nghiém tai tinh Lao Cai” do Lién doan Dia vét 1y Dia chat chi tri.
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Mining activities has made a lot of contributions to the central and local budgets, but Mining activities
cause lots of impacts on the environment. As a result, the interest of managers and the community has
increased, as the development of the mining has negative impacts on the natural environment and public
health. Therefore, it is necessary to study the assessment of the current status and fluctuations of natural
environment components in mineral exploitation activities.

Mathematical models; especially the mathematical statistical method allows to evaluate the distribution
characteristics, as well as the degree of spatial variation and the relationship between the parameters
(environmental indicators) studied in a certain area. The article presents the results of the application of
mathematical statistical models combines with dendrogram analysis to assess the current situation and
changes in the natural environment (soil, water and air) on the basis of experimental research in the areas
where mining activities Products in Lao Cai province.

Keywords: mathematical statistical method, environmental in mining activities, Lao Cai province

Bang 2. Cac thdng so ddc trung thong ké ham lrong cac nguyén to kim logi trong dat

\ Tiéu chuan Phuon, H¢ so QCVN 03-

Nguyen Ham lugng (mg/kg) théngké | sai(e) | bibn | Hamphanbé | MT:2015/

t6 min ax Trung N e thién thdng ké BTNMT

binh (V%)

Pb 0,13 | 61,56 20,62 | 1,185 | 0,49 540,0 | 112,7 | Phan bd chuan 300

Zn 16 165 52,72 | 1,547 | 0,30 3356,5 | 109,9 | Phanbd chuan 300

Hg 0 0,001 0,0005 | 4.107 | 1,119 | 2,67E-07 | 103,3 | Phan bd chuin -

Cd 0,02 | 084 023 | 2786 | 0,58 0,08 | 124,2 | Phanbd chuan 10

Cu 1,2 82,5 38,12 | 0071 | 094 | 112697 | 881 | Phanbd chuin 300

Cr 0 3,89 051 | 3687 | 1,08 1,38 | 2294 Phiﬂfgﬂ'og 250

As 0 3,1 0,89 1,681 | 0,337 1,40 | 131,9 | Phanbd chuan 25

Bang 4. Khoang cach chuan (d;j) gitra cac diém lay mau dat ¢ khu vuc nghién ctru

1 2 3 4 5 6 7 8 9 10 | 11 12 13 14 15 16

42. | 42. | 45. | 46 63 67 67 72 72

1|0 |751|16.2]16.3 9' 8. 6. 2' 2' O. 1' 5' 4' 723 | 719 | 721
37. | 37. | 39. | 39. | 56. | 60. | 60. | 65. | 65.

2 0 [941] 96 5 0 3 8 5 3 3 7 5 655 | 65.1 | 653
28. | 28. | 30. | 30. | 47. | 51. | 51. | 56. | 56.

3 0 4.3 4 5 0 5 5 0 1 5 3 56.3 | 55.8 | 56.1
30. | 30. | 31. | 32. | 47. | 51. | 51. | 56. | 56.

4 0 9 7 7 1 8 3 3 6 5 56.4 | 56.0 | 56.3
0.3 11. | 12. | 14. | 14.

5 0 3 28 | 31 | 9.9 9 5 1 1 140 | 139 | 140
26. | 31. | 32. | 37. | 37.

6 0 74 | 8.1 1 4 1 2 1 371 | 36.7 | 37.0
19. | 24. | 25. | 30. | 30.

7 0 0.8 6 7 3 5 5 304 | 30.0 | 30.3
18. | 24. | 24. | 29. | 29.

8 0 9 0 6 8 7 29.7 | 29.2 | 295

9 0 57 | 6.6 1:' 1;' 11.3 | 109 | 112

10 0 14 | 6.1 | 59 59 55 5.8

11 0 57 | 55 55 51 5.4

12 0 0.2 0.2 0.6 0.4

13 0 0.06 0.4 0.2

14 0 0.4 0.1

15 0 0.30

16 0

Béng 5. Ham lugng TB céc nguyén tb trong dat thudc mot sd khu c6 hoat dong KTKS

279




Ham lugng trung binh cac nguyén té (mg/kg)

Nho
Phu nhom Vi tri
m Pb Zn Hg Cd Cu Cr | As
la Khai truong khu Bong mo Sin
Quyen
(1,2,3,4) Bii thai s6 30 mo Sin Quyén
I Gan khai truong khu Péng mo | 40.15 | 98.38 | 0.001 012 | 6936 | 0 | 1.39
Ib Sin Quyén
(5,6,7,8) Bai thai Dong Bac mo Sin
Quyen
lla Bai thdi apatit gan Nha may
(9,10,11,15, | tuyen Tang Loong
I 16) Khai truongl8 - lang Mon 1.10 7.07 0 0.34 | 6.88 |1.03| 041
b - X .
(12,13,14) Khai truong 18 - lang Mon
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E RS&' HOI NGHI TOAN QUOC KHOA HOC TRAI AT
SARTM SORNCES A0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Ung dung GIS trong danh gia mirc d¢ thuan loi cho
mot so loai hinh phat trién chinh & tinh Nghé An

Bui Duy Quynh* Ha Thi Hang! Luong Ngoc Diing?
Truong Dai hoc Xay dung

TOM TAT

Bién d6i khi hau da va dang anh huong tiéu cyc dén nhiéu qubc gia trén thé gisi trong d6 c6 Viét Nam.
Anh huéng cua bién d6i khi hau tac dong dén nhiéu yéu té nhu diéu kién tu nhién, kinh té-xa hoi, moi
truong... Viéc dbi pho, chdng lai bién dbi khi hau 1a rat kho khan, tuy nhién chung ta hoan toan c6 thé nim
bat, thich tng dé lam giam thiéu nhiing thiét hai va nguy co do bién doi khi hau gay ra. Bai béo trinh bay
két qua nghién ciru tng dung cong nghé GIS trong thanh lap cac ban d6 chuyén dé hd trg cho cong tac lap
quy hoach méi truong tir cac dir liéu hién cé nhu d6 cao, @ doc, hién trang sir dung dét... dén cac dir ligu
vé ngap lut do anh hudong nuéc bién dang. Két qua thu nhan dugc la cac san pham ban do thé hién céc vi
tri dia ly thich hop, thuan lgi cho phat trién néng nghiép, 1am nghiép va khu dan cu theo 5 cap d¢: rat thuan
loi; kha thuan loi; thuan loi trung binh; khdng thuan loi va khdng thé phét trién khi cap nhat dit liéu anh
huéng cia nude bién dang. Day duoc xem la cac tai liéu rat quan trong phuc vu cho c¢ong tac quy hoach va
quan 1y méi truong thich tng vai bién déi khi hau.

Tir khéa: Bién dbi khi hau; Méi truong; GIS; Nghé An;

1. D3t van dé

Bién d6i khi hau (BDKH) dang la vin dé ndng bong toan cau. Viét Nam duoc nhan dinh 14 mét trong
nhiing qudc gia chiu anh hudng nang né nhit cia BPKH. Theo tinh toan, nhiét d6 trung binh nam ¢ Viét
Nam c6 thé tang dén 3°C va muc nude bién c6 thé dang thém 1.0m vao cubi thé ky 21[1]. Nghé An la viing
c6 diéu kién tu nhién hét suc khiac nghiét, thuong xuyén bi anh huong béi cac loai hinh thién tai va hién
tuong thoi tiét cuc doan.Theo [1], khi nuéc bién dang 18n 1m thi 0.51% dién tich dat cia Nghé An s& bj
ngap. Do vay, cong tac quy hoach maéi trudng dé thich tng véi BPKH 1a van dé quan thm caa cac nha quan
ly tai Nghé An. Viéc &p dung cong nghé GIS trong danh gia da tiéu chi va xay dung hé théng hd tro ra
quyét dinh trong quy hoach da gitp cho cac nha quan ly, nha quy hoach c6 thé dé dang thyc hién cong tac
quy hoach mét cach nhanh chéng, khoa hoc. Nghién ctru da xay dung cac ban d6 chuyén dé vé mai truong
bang viéc chong ghép, phan tich dé tim ra cac viing méi trudng dung chirc nang, phi hop cac yéu té diéu
kién ty nhién, kinh té x& hoi (KTXH) va c6 kha ning thich tmg véi bién d6i khi hau 1a van dé hét sirc can
thiét, c6 y nghia tai Nghé An.

2. Co sé ly thuyét va phwong phap nghién ciru
2.1. Khu vgc nghién ciru

Nghé An I tinh thudc viing duyén hai Bic Trung Bo, ¢6 toa do dia ly tir 18°33°10” dén 19%24” vi d6 Béc
va tir 103°52°53” dén 105%45°50” kinh ¢ Dong. Phia Béc giap véi tinh Thanh Hoa, phia Nam giap tinh Ha
Tinh, phia Tay giap nudc ban Lao va phia Dong gidp voi bién Pong véi du’ong b bién dai 82km (hlnh 1).
Nghe An nam ¢ Bong Bic diy Truong Son, dia hinh da dang, phuc tap va bi chia cit boi cac hé thong doi
ndi, sdng sudi huéng nghiéng tir Ty Bac xuéng Dong Nam.

2.2. Co sé ly thuyét

Quy hoach méi treong (QHMT) 12 qua trinh sir dung c6 hé théng cac kién thic khoa hoc dé xay dung
chinh sé&ch va bién phé.p trong khai thac stir dung hop ly tai ngqun vé} bao vé méi treong nham dinh huéng
cac hoat @ong phat trién trong khu vuc dam bao muc tiéu phat trién bén virng. Quy hoach méi truong la sap

* Tac gia lién hé
Email:buiduygquynh@nuce.edu.vn
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xép, t6 chirc khong gian va sir dung cac thanh phan méi truong va cc yéu 6 tai nguyén phi hop vai chirc
ndng méi trudng va dieu kién thién nhién, KTXH cuta vung I&nh thé theo dinh hudéng phat trién bén viing
(hinh 2).

QHMT la xac dinh cac muyc tiéu mong mudn ddi véi moi truong tu nhién bao gdm muc tiéu KTXH va
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Hinh 1. Ban do khu vuc nghién ciru
bé quy hoach va quan ly moi truong mét cach c6 hiéu qua thi yéu cau dat ra la phai phan ving moi
truong mot cach hop 1y, dang chirc nang, phu hop véi cdc yéu toé diéu kién tu nhién, kinh té - xa hoi, moi

truong... tai khu vuc do.
Chién lugc phat trién

| Tai nguyén
- DR Quy hoach
ghan \rq'unﬁmm trudng o Hién trang | '—IMéi truong > phat triép
uc chiu tal méi trudng [BASUL LI Theo nganh
Khu chtc ning Theo lanh thd
[Kinh té - x& hoi
Muc tiéu phaét trién
v \4
QUY HOACH QUY HOACH
MOI TRUONG PHAT TRIEN

A\ 4

QUY HOACH PHAT TRIEN VUNG
DAM BAO BEN VUNG

A 4

Quy hoach moi truong

HOA NHAP .
Quy hoach phét trién

Hinh 2. Quan hé giiza Quy hoach méi triong va Quy hoach téng thé phat trién ving [2].
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Phan viing chirc ning maéi truong 12 tao co so khoa hoc dé diéu hoa sy phat trién cua ba hé thbng moi
truong — kinh té - xa hoi dang ton tai va hoat dong trong viing, dam bao sao cho sy phat trién cua hé thong
kinh té x& hoi pht hop véi kha nang chiu tai caa hé théng tu nhién, bao vé dugc méi truong, dam bao phét
trién bén virng.

2.3. Phuwong phdp nghién ciru

Viéc phan ving chie niang moi truong cho mot khu vyc Ianh thd 1a viéc phan chia khong gian moi

truong, duoc tién hanh duya vao bo tiéu chi phan viing, bao gom nhiéu yéu té:

1. Céc dac diém vé ty nhién: nén dia chit, dia hinh, dat dai, mang thity van, tham thuc vat, céc hé sinh
thai...

2. Céc dac diém vé phat trién kinh té xa hoi: tinh trang sir dung dét, cac hoat dong san xuét ndng — 1am
nghiép, san Xuit cdng nghiép, giao thong, dich vu; cac cong dong dan cu, sy gia ting mat do dan
SO...

3. Cac dic diém vé moéi truong: bién ddi tinh da dang sinh hoc, tinh hinh phét sinh cac chét thai, 6
nhiém méi truong, sic tai cua mdi trudng, CAc tai bién moéi trudng tu nhién, cac ving nhay cam moi
truong. ..

4. Cac dic diém vé quan ly hanh chinh: ranh giéi hanh chinh va viéc phan céng, phan cap chirc ning
quan ly ctia cac don vi hanh chinh..

5. Cac anh huong cia BBKH: khu vuc anh huong cua nudc bién dang, truot 1 dat. .

Tuy nhién, trong noi dung nghién ctru nay do han ché vé dir liéu thu thap nén cac tiéu Chl phén ving chi
dua trén céc yéu t6 chinh nhu d6 cao, d6 dbc, hién trang sir dung dit va dit liéu khu vyc anh huéng cua
nudc bién dang tai Nghé An da dugc thyc hién trude d6 [4]. V& ranh gigi hanh chinh, phan cip chirc ning
quan ly hanh chinh van gitra nguyén khong thay déi. Quy trinh thuc hién duoc thé hién trong hinh 3.

Xac dinh Xac dinhcac Danh gi4c cac tiéu Phan tich Panh gi tong
muyc tiéu tiéu chi phan chi theo muc do chdng céc hop va phan

vung chirc vung va chuan phu hop véi tirng I6p tiéu chi viing chirc
nang MT bi dir liu chtc nang MT theo trong sé nang MT

Hinh 3. Quy trinh thyc hién phan vung chize nang [2].

Viéc thanh lap cac ban do chuyén dé dua trén cong nghé GIS bang viéc chong xép céac ban do tiéu chi theo
cong thuc 1.
Lya chon cac khdng gian thich hgp dugc thyc hién bang thuat toan diéu hanh nhiéu I6p thong tin trong
GIS voi y nghia nhu sau [4]:
Map output = if ((A...G) = 1,1), if(A..G) = 2,2), ....if (A...G) = 5,5), output = 0 (1)
Trong d6:

- Map output 1a ban dédanh gia cho muc dich quy hoach.

- A.G lacéc ban dd hop phan (A,B,C...G).

- 1,2.5la cac mirc d6 thich hop cho muc dich quy hoach.

- 0lavung khong thich hop

3. Két qua va thao luan

V6i dir liéu thu thap duoc tai tinh Nghé An, ching t6i tién hanh phan viing chirc ning co ban cho cac
khu vuc thanh 4 nhém 1a: viing bao vé; viing phét trién ndng nghiép; ving phat trién 1am nghiép va khu
dan cu. Céc tiéu chi phan ving dwoc dua vao dic diém tu nhién; dac diém vé phét trién kinh té x& hoi va
dic diém vé méi trudng. Viéc phan loai cac tiéu chi dya trén mirc d6 thuan loi va trong sé duoc trinh bay
tai bang 1.

Trong bang 1, nhém tac gia d tién hanh phan chia cho ba tiéu chi d6 cao, do doc va sir dung dat dé xay
dung cAc ban d6 danh gia mirc do thuan lgi (g véi cac ving chirc nang sir dung vé ndng nghiép, 1am
nghiép va dan cu. Vi mai mét tiéu chi, dugc phan loai chi tiét va gan diém theo muac do thuan loi (theo
thang diém tir 1-5). Viéc cho diém va trong s6 cua tirng loai ¢ day 4p dung theo phwong phap chuyén gia.
Duya vao do cao cua dia hinh cac viing chirc nang nong nghiép, 1am nghiép, khu dan cu véi trong sé tuong
mg 13 2, 3, 1 [2] dé phan chia do cao theo muc do thuan lgi tir 5 (46 cao nho hon 20m) vé 1 (do cao lon
hon 300m) nhu trong bang 1 dé xay dung ban dd tiéu chi do cao, hinh 4. Trong hinh 4 ching ta c6 thé dé
dang nhan thiy cac ving co d6 cao <20m — khu vic c6 mue d6 rat thuan loi (mau xanh dam) chiém ty 1é
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khoang 13% trong khi d6 cc viing chirc nang c6 muc do hoan toan khong thuan lgi chiém gan 50% dién
tich khu vuc nghién ciru. Véi tidu chi do doc (hinh 5) cac ving ¢6 d6 déc < 3° (mau xanh nuéc bién) chiém
ty ¢ khoang 17%; trong khi khu vuc c6 @6 déc tir 15° tro 18n chiém hon 50% dién tich khu vuc. Tuong tu,
V6i tiéu chi sir dung dét sau khi phan thanh 7 loai dat nhu bang 1 thi dat Iam nghiép chiém hon 43% dién
tich khu vuc; trong khi dat nong nghiép va dat ¢ chiém lan luot 12 15% va 2% (hinh 6).

Sau khi ¢6 duoc cac ban do tiéu chi vé do cao, do doc va sir dung dat, nhém tac gia tién hanh chong xép
c4c tiéu chi trong so tuong ng theo cong thic (2). Két qua dat duoc cho 3 viing chirc nang chinh: Nong
nghiép_tong; LAm nghiép_tong va Khu dan cu_tong nhu trong bang 2.

Vi dy: theo cdng thic (2) ban d6 viing chirc nang phat trién nong nghiép duoc chdng xép theo céc ban db
tiéu chi do cao, do doc va tiéu chi sir dung dat twong tng vai céc trong sé lan luot 12 2, 3, 1. Két qua thu
dugc cho ching ta cai nhin téng quét vé ving chirc ning thuan loi cho phat trién ndng nghiép tinh Nghé
An, hinh 7. Tir ban d6 phan viing chirc niang nong nghiép, chling ta c6 thé thiy dwoc khu vuc thuan loi phéat
trién ndng nghiép nam tap chii yéu ¢ phia dong trong khi d6 khu vuc phia tdy hoan toan khong thuan loi
cho phat trién néng nghiép.

Tuong tu nhu trén, nhom tac gia ciing tién hanh xay dung ban d6 chong xép cho ving chie niang dat 1am
nghiép véi cac trong sé twong tng 1a 3, 3, 1. Trén két qua ban d6 phan b ving chirc nang thuan lgi cho
phét trién 1am nghiép, hinh 8, chiing ta c6 thé thiy su nguoc lai so véi ban ¢ phan bé ving phét trién nong
nghiép. Pha tay tinh Nghé An Ia khu vyc rat thuan loi dé phét trién tot vé 1am nghiép. Bén canh dat phuc
vu nong 1am nghiép, nhom tac gia ciing xay dung ban do chdng Xep cho khu vuce dan cu. Ban do nay duoc
chdng xép theo ty 1& trong sb tuong ung cac chi tiéu do cao, do déc, st dung dat 1an luot 14 1, 1 va 3. Két
qua trén hinh 9 1a ban @6 phan bé sy thuan loi cho viéc phét trién khu dan cu.

NN _ Tong=NN_Docaox2+ NN _Dodocx3+ NN _SDDx1
LN _Tong =LN _Docaox3+ LN _Dodocx3+ LN _SDDx1(2)
KDC_Tong = KDC _Docaox1+KDC _Dodocx1+KDC _SDDx3
Bdng 1. Cac tiéu chi va thang diém twong ung (theo phwong phap chuyén gia)

Nong nghiép Lam nghiép Khu dan cw
Tiéu chi Mircdg | Trong | Mircdd | Trong | Mircdd | Trong

thuin lgi i} thuén lgi i} thuén lgi i)
<20m 5 1 5

Bb cao 20 -100m 4 5 3 3 4 L
) 100 -300m 2 4 3
> 300m 1 5 1
<3 5 2 5
3-8° 4 2 4

Do dbc 8 -15° 2 3 4 3 2 1
15 -25° 2 5 2
> 25° 1 5 1
Dét ¢ 1 1 5
Dét nong nghiép 5 3 4
) Dit 1am nghiép 2 5 2

Slrd(g.:ng Dit tréng 3 1 4 1 2 3
Dit khac 4 3 4
Séng hod 4 2 3
Nui da 1 3 1
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Hinh 6. Ban do tiéu chi si dung dat.

Bdng 2. Bang diém tong céng véi trong sé cho cac vang chite ndng va phan logi mire dg phi hop

theo thang diém 1-5

Mirc thudn lgi ) Hoan
Rat Khé Thuan Khong toan
thudn lgi | thuédn lgi | 1oitrung | thuan loi khong
(5) 4) binh (3) ) thuan lgi
Vung chirc ning 1
Néng nghiép_Toéng | 25-30 23-25 15-23 10-15 <10
Lam nghiép_Téng | 25-35 20-25 15-20 10-15 <10
Khu dan cu_Téng 22-25 20-22 15-20 10-15 <10
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Hinh 8. Ban do thudn loi phét tri

én Lam nghiép

Hinh 9. Bdn do thudn loi phat trién Khu ddn cw

Tur két qua thu duoc tai bang 2, tién hanh xay dung cac ban dd thuan loi cho phat trién néng nghiép, 1am
nghiép va khu déan cu; két qua dat duge nhu hinh 7, 8, 9. Chong xép céc két qua thu dwoc tir hinh 7, 8 va 9
va tién hanh phan viing chiic ning cho cac hoat dong phat trién nhat dinh dua vao nguyén tac sau:

- Khu ndo c6 mirc do thuan lgi cho hoat dong phat trién 1 cao nhét thi d6 1a ving chirc ning chinh.
Trudng hop khu vuc ¢6 mirc d6 thuan loi 1a cao cho 2 hoac 3 hoat dong phét trién thi wu tién chon tir cao
dén thap 12 Khu déan cu > Nong nghiép > Lam Nghiép. Két qua thu duoc sau khi két hop véi céc viing can

bao vé nhu khu bao ton, ring va khu vuc bi anh hudng khi nuéc bién dang cao 1m...

muc d6 thuan lgi cho cac chire nang moi trueong (hinh 10).
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Hinh 10. Ban do danh gid mike dé thudn lgi phan ving chize nang méi triwong tinh Nghé An
Tir ban d6 danh gia mirc d thuan lgi phan viing chiic nang ta thy dién tich khu vic 1am nghiép chiém
dén 59% di¢n tich khu vyc nghién ciru. Trong khi khu vuc ndng nghiép va dan cu ndm dan xen nhau, tap
trung & phia dong cua tinh Nghé An; véi dién tich gan bang nhau xap xi 12%. Day ciing chinh la khu vuc
bi dnh hudng khi nuéc bién dang cao. Do vay trong qua trinh xay dung can chii y dén cao do thiét ké nén
pht hop dé giam anh huéng cia nude bién dang.

3. Két luan

Vi viéc &p dung cdng nghé GIS trong viéc phén tich da tiéu chi phuc vy quy hoach méi truong la mot
trong nhing phwong phap hién dai, hiéu qua cao va nhanh chong. Két qua dat dugc sau khi phan viing chuc
ning maéi truedng tai Nghé An di xac dinh cac khu vyc thuan lgi cho phat trién néng - 1am nghiép va khu
dan cu; két hop vai cac khu vuc can bao vé dé han ché chat phé rirg giam anh huong cua bién d6i khi hau.
Day chinh 1a nhitng tai liéu tham khao khoa hoc, hd trg ra quyét dinh cho cac nha quan Iy trong viéc quan
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ly, quy hoach phat trién chung cho tinh Nghé An trong diéu kién BDKH hién nay.
Tai ligu tham khao

B0 tai nguyén va moi trudng, 2016. Kich bdn bién doi khi hdu, mieéc bién dang cho Viét Nam. NXB tai
nguyén - moi truong va ban dd Viét Nam. trang 77-79.
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ABSTRACT

Application of GIS in assessing the extent of favorable conditions for
some major types of development in Nghe An province.

Bui Duy Quynh'*, Luong Ngoc Dung® Ha Thi Hang!
!National University of Civil Engineering

Climate change has been affecting many countries in the world, including Vietnam. The impact of
climate change on many factors such as natural conditions, socio-economic, environment ... Responding to
climate change is very difficult, but we have absolutely to catch, to adapt for minimize losses the risks of
climate change. This article presents results of GIS application research in the establishment of thematic
maps to support environmental planning from existing data such as altitude, slope, current land use status.
To data on flooding due to sea level rise. The result is that the mapping products show suitable geographic
locations, favorable for agricultural, forestry and residential development in 5 levels: very convenient; quite
convenient; average benefit; unfavorable and impossible to develop when updating data on the impact of
sea level rise. These are important documents for environmental planning and management of climate
change adaptation.

Keywords: Climate Change; Environment; GIS; Nghe An.
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E RS&' HOI NGHI TOAN QUOC KHOA HOC TRAI AT
SARTM SORNCES A0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Panh gi4 dién bién chat luong nudc séng Hong
doan chay qua tinh Thai Binh va dé xuat giai phap quan ly

Tran Thj Thanh Thay*, Pham Khanh Huy*
! Truong Dai hoc M6 - Dja chat

TOM TAT

Séng Hong la con song 16n, chay qua nhiéu tinh thude dong bang Bac Bo trong d6 c6 tinh Thai Binh véi
nhiéu myc tiéu khac nhau nhu tudi tiéu va cip nudc sinh hoat. Dya trén céac so lidu phan tich miu nudc
song doan chay qua tinh Thai Binh, nghién ctru da tong hop va danh gia dugc chat lugng nudc séng Hong
tai khu vuc nay. Két qua cho thay chit luong nudc bién dong nhe theo thoi gian, mét sé chi tiéu nhu COD,
BODs va chit rin lo limg (TSS) cao hon mirc A2 cia QCVN 08-MT:2015 /BTNMT. Nhiéu vi tri 1y mau
bi 6 nhiém bai NOy', Coliform va Fe, riéng ndng do CI- vugt quy chuan cho phép tai khu vic ven bién Tién
Hai va cira song d6 ra bién tai Ba Lat. Két qua nghién ctru ciing cho thiy mot sé chi tiéu chét luong ¢ khu
vuc diém dau sdng thuoc huyén Hung Ha, Vi Thu ¢6 mirc do 6 nhiém cao hon so véi phia cudi song dé ra
bién tai Tién Hai. Can cr trén két qua danh gia chat lugng nudc sdng Hong doan chay qua tinh Thai Binh,
nghién ctru di dua ra mot s6 giai phap trong quan Iy, khai thac str dung nuéc sdng nham giam thiéu nguy
co gy 6 nhiém, dap ng nhu cau cap nudc sinh hoat va tudi tiéu ndng nghiép cho tinh Thai Binh.

Tirkhéa: Chét lwong, 6 nhidm, quan ly

1. Pit véan dé

Séng Hong 1a mot trong nhitng con sdng 16n cua ddng bang Bac bo, chay qua khu vuc phia Nam tinh
Théi Binh, véi cira song Ba Lat d6 tryc tiép ra bién do vay nd chiu cac tac dong cua thay triéu dic biét 1a
xam nhap man cua nudc bién. S6ng Hong 1a dia giGi giita Thai Binh va Nam Dinh véi chiéu dai 12 77,5
km, I6ng sdng kha rong, trung binh (500 + 800) m. Theo tai liéu & tram Phi Hao, séng sau 11 m, muc nuéc
cao nhat dat 3,59 m, thap nhat 0,2 m. Van téc dong chay 16n nhat 2,2 m, luu luong 16n nhat 4.080 m3/s. o
duc 16n nht 5.990 g/m2. Pay 1a con séng c6 gia tri kinh té, phuc vu tudi tiéu thay loi, san xuit ndng nghiép
ddng thoi 12 ngudn cap nudc cho sinh hoat va san xuét cdng nghiép tai dia phuong. Tuy nhién, con séng
nay ciing 1a diém tiép nhan su xa thai cua nhiéu hoat dong cua con ngudi gay ra, do vay chét luong cua
nude song ciing dang bi anh huéng tiéu cuc néu khdng c6 sy danh gia va quan ly phi hgp. Bén canh do, sy
nhiém man nuée song do nude bién xam nhap sau gay ra bai hién tuong bién déi khi hau ciing da va dang
tac dong dén chit luong nudc tai céc khu vie gan bién. Do d6, viéc quan tim, danh gié din bién chat lugng
nuGc song Hong, doan chay qua dia phan tinh Thai Binh c6 y nghia quan trong nhim dua ra nhiing giai
phép tong thé trong quan ly va bao vé chat lugng nude, dam bao an ninh ngudn nudc, phuc vu doi séng
dan sinh cua khu vuc nghién cuu.

2. Pbi twong va phwong phap nghién ciu
2.1. Dgi twong nghién crru

Chét lugng nuéc Song Hong doan chay qua dia phan tinh Thai Binh voi viéc phan bd déu cac diém quan
trac, lay mau dé danh gia chat lugng theo thoi gian dudi tac dong tu nhién cling nhu do cac ngudn thai gay
ra trén doan séng nay.

2.2. Phwong phap nghién ciru

- Thu thdp tai liéu: thu thap céc sb liéu quan tric danh gia chat lugng nudc séng Hong tai mot s6 diém quan
trac tir Trung tam Quan tric va Phan tich Tai nguyén méi trueong thudc So Tai nguyén va Méi trudng tinh
Thai Binh;

- Khao sét thue dia: quan trac, ldy mau danh gia chat lugng nudc séng Hong tai mot s6 diém xa thai, danh
gi& cac nguon thai gay tac dong dén nudc song Hong khu v nghién cau;

* T&c gid lién h¢
Email: tranthithanhthuy@humg.edu.vn
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- Phén tlch trong phong: Phan tich mau trong phong thi nghiém tai Lién doan quy hoach diéu tra tai nguyén
nuéc mién Bic thugc Trung tam quy hoach va diéu tra tai nguyén nudc qubc gia;

- Tong hop, xiz Iy s6 liéu: can ctr trén cac két qua thu thap, khao sat va phan tich, tong hop danh gia dién
bién chat luong nudc séng Hong khu vuc nghién ciru va dé xuat cac giai phap quan ly pha hop.

3. Kétqua nghiénciu
3.1. Pdnh gid dién bién chat lwong nwéc sdng

Pé danh gia chat lugng nuéc song Hong, doan chay qua tinh Thai Binh thyc hién quan trac tai 10 vi tri
phan b doc theo sbng ra tGi cua blen di qua nhitng khu vyc c6 hoat dong sinh hoat, san xuat nong nghlep
va cdng nghiép... véi cac nguon s lidu thu thap tir So' Tai nguyén va Mai trudng tinh Théai Binh va cia
nhém nghién ctu thyc hién. Cac sé liéu quan tric dung dé danh gia dwoc lay theo hai mua khd va mua
trong cac nam 2016 va 2017. Vi tri cac diém quan tric dugc thé hign tai hinh 1.

HAI DUONG SO PO VI TRI LAY MAU NUGC SONG HONG
BDOAN CHAY QUA THAI BINH

HAI PHONG

ua Thai Binh
'\/"{ i

o,

NAM DINH

GHI CHU
o wuss Vi tri lay min

~~. Ranh gidi tinh

5 ig v S
=== Poan song ghi¢n ciu 1 Caa Ba Lat

Hinh 1. So dé vi tri quan trac chdt leong nwéc song Hong
Dua trén dic trung va tinh chat 6 nhiém chinh, nghién ctiu tap trung phan tich danh gia dién bién chat
luong nuéc theo cac thong sb co ban sau: COD; BODs; TSS; CI'; NO2'; PO,*, Coliform, pH, DO, NH,*,
NO3', Fe va téng dau m&. Két qua cho thiy tai mot s thoi diém va vi tri quan tric chi c6 mot sb chi tiéu
vugt muc cho phép cia quy chuan QCVN 08-MT:2015/BTNMT - cot A,, cac thong sé con lai déu nam
trong giGi han cho phép, chi tiét trong bang 1.

Bang 1. Két qua phan tich chdt lwong nuée song Hong doan chay qua tink Thdi Binh nam 2017

] Két qua phén tich QCVN 08-
T Thf)ng’sf) MT:
phantich | Nnm3 | NM1 N'Vfo' NM17 | NM18 N'\{'l' NM35 | NM4 N'Vl'“' NB2 | 2015/BTNMT
(cot A2)
Mua mura
1 pH 7,5 72 74 7,7 72 73 6,9 7,6 8 7,3 6+85
2 BODs 10 9 10 9 7 8 8 9 7 8 6
3 COoD 24 22 23 23 20 21 23 22 24 23 15
4 DO 6,1 6,2 6,4 6,3 71 6,8 73 7,0 71 7,2 >5
5 TSS 32 33 34 32 30 32 36 40 38 60 30
6 NH4* 0,207 | 0,210 | 0,205 | 0,214 | 0,263 | 0,246 | 0,216 | 0,185 0,178 | 0,062 0,3
7 Cr 58,52 | 62,35 | 65,8 74,19 | 75,06 | 759 | 76,48 4.740 9.890 | 10.450 350
8 NOz 0,051 | 0,052 | 0,052 | 0,058 | 0,047 | 0,048 | 0,058 | 0,052 0,028 | 0,041 0,05
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. Két qua phan tich QCVN 08-
T Thf)ng’st") MT:
phantich | Nm3 | NM1 N'Vf'o' NM17 | NM18 N'\fl' NM35 | NM4 N'Vl'l“' NB2 | 2015/BTNMT
(cot A2)
9 | NOsy | 256 | 235 | 245 | 269 | 264 | 272 | 274 | 269 275 | 272 5
10 PO4* 0,190 | 0,208 | 0,186 | 0,178 | 0,174 | 0,181 | 0,189 0,215 0,176 0,050 0,2
11 Fe 0,931 | 0,928 | 0,916 | 0,922 | 0,917 | 0,906 | 1,560 | 1,45 0,88 | 0,01 1
12 dglinrié 0,100 | 0,096 | 0,088 | 0,108 | 0,102 | 0,106 | 0,098 0,108 0,105 0,42 0,5
o oo | 53[50 55 | 5 |2 [0 oy [somo | o9 [ S| oo
Mua kho
1 pH 72 | 72 7 7,0 6,6 6,8 6,7 7.2 71 73 6+8,5
2 BODs 9 8 7 8 9 8 9 7 8 7 6
3 COD 24 22 21 20 23 22 24 18 15 19 15
4 DO 71 | 72 7.2 7.3 7.4 72 75 6,9 6,6 6,8 >5
5 TSS 34 36 34 30 38 35 33 30 31 35 30
6 NH4* 0,200 | 0,186 | 0,192 | 0,195 | 0,272 | 0,205 | 0,198 0,216 0,021 0,018 0,3
7 Cl 58,02 | 58,88 | 59,15 | 60,24 | 66,85 | 67,65 | 68,53 | 13.560,2 | 13.480 | 14.389 350
8 NO2 0,047 | 0,038 | 0,036 | 0,029 | 0,026 | 0,025 | 0,024 0,028 0,029 0,026 0,05
9 NOz 2,58 2,58 2,6 2,66 2,64 2,46 2,38 2,06 2,15 1,86 5
10 PO 0,185 | 0,479 | 0,182 | 0,177 | 0,172 | 0,174 | 0,178 0,167 0,158 0,023 0,2
11 Fe 0,876 | 0,884 | 0,86 0,849 | 0,862 | 0,858 | 0,850 0,836 0,846 0,839 1
12 dglinfla 0,132 | 0,126 | 0,135 | 0,146 | 0,168 | 0,154 | 0,142 | 0156 | 021 | 0,38 0,5
o [emom | 2[435 38 | 52 |0 o g s | 43 [ 3 | som

Tir két qua phan tich tai bang 1 cho thiy nuéc séng Hong doan chay qua tinh Thai Binh bi 6 nhiém cac
thanh phan hitu co voi didc trung 1a gia tri BODs (hinh 2) va COD (hinh 3) déu vuot so véi quy chuan cho
phép. Trong d6, tai diém dau tiép nhan khi chay vao dia ban tinh c6 nong d6 cao hon so véi cac khu vuc
khéc, xudi theo dong chay va gan cira bién. Nguyén nhan chinh 1a cac diém nay gan cac khu vuc tap trung
dan cu va cac hoat dong san xuat néng nghiép... & phia thugng luu, hon nita c6 thé do cac hién twong tu
lam sach va pha lodng cac chét & nhidm. Nong do cac chi tiéu hitu co cao hon vao miia mua va giam dan
trong cac nam thyc hién quan trac (hinh 2, 3), nguyén nhan gay ra cé thé 1a do dudi anh huéng cua nudc
mua, nu6c chay tran trén bé mat da kéo theo cac vat chat 6 nhiém vao dong chay.

14
(mg/1)
12
10
8 QCVN 08-MT:2015/BTNMT (A2)
6
4
2
0

NM30-1 NM17 NM18 NM1-1 NM35 NM 14-1 NB

mMua mwa 2016 = Mua khd 2016 Mua mwa 2017 Mua khé 2017

Hinh 2. Dién bién ham liwong BODs theo dong chdy va theo mua
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Hinh 3. Dién bién ham lwong COD theo dong chay va theo muia

Ngoai ra, nudc song Hong khu vuc nghién citu con bi 6 nhidm bai chit rin lo ling (bang 1). Két qua
quan tric chit lugng nudc theo 2 mila, miia mua va mua kho ciia ndm 2016 va 2017 cho thiy tit ca cac vi
tri ham lugng TSS déu vuot so v6i quy chuan cho phép, véi gi tri thay dbi tir 30 + 60 mg/l, vuot khoang
1,2 = 2,0 lan so véi quy chuan. Dya trén sy phan b dién bién chat lwong TSS trén song tai hinh 4, ham
lwong TSS thudng vuot cao vao mia mua va giam vé mua kho va ting dan tai khu vuc cira bién. Nguyén
nhan gay ra c6 thé do nudc mua chay tran trén bé mat, nude thai, chat thai ran tir cac khu vuc dong dén cu,
san xuat... xa thai va theo chiéu dong chay gay tac dong phia ha luu.

70 [(mg/)
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40 QCVN 08-MT:2015/BTNMT (A2)
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20
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0

NM30-1 NM17 NM18 NM1-1 NM35 NM 14-1

®Mua mwa 2016 = Muakhd 2016 = Mua mwa 2017 Mua khé 2017

Hinh 4. Dién bién ham lwong TSS theo dong chay va theo mua

Bén canh d6 véi dic trung chi tiéu CI, tai cac diém lay mau tir khu vyc cira song ven bién - cira Ba Lat
(NB2) vao sau trong dat lién qua cac xd Nam Hung (NM14-1), xa Nam Hai, huyén Tién Hai (NM4), ndng
d6 dao dong tir 3.948,12 = 14.389 mg/l, vuot quy chuan tir 11,3 + 41,1 lan. Diéu nay cho thay sy xam nhap
man caa nudc bién vao sau trong dat lién trén sdng Hong voi khoang cach xam nhap t6i 14 km so véi cira
s6ng ven bién.

Ngoai cac chi tiéu chat lugng moi trudng nudc véi cac thong sé nhu: NO2', PO4%, Coliform va Fe ciing
da dugc phan tich danh gia theo thoi gian. Vai thong sé NO2, tai mot s6 vi tri quan tric nhu khu vuc x&
Tién Duc (NM3) va xa Hong Minh, Hung Ha (NM1), cng Tan Bé (NM17) va xa Hoa Binh, Vii Thu
(NM18), cong Kem, xa Minh Tan, Kién Xuong (NM35), xa Nam Hai, Tién Hai (NM4) gia tri phan tich
vuot quy chuan cho phép vao miia mua nim 2017. Vao mua khd, nong d6 NO,” déu thap hon QCVN cho
phép tai tat ca cac vi tri quan tric. DI voi thong sb PO,%, vao mua mua thang 5 ¢6 02 vi tri vuot quy chuan
1a nwéc mat séng HANg tai Nam Hai (huyén Tién Hai) voi ham lwong 0,215 mg/l vuot quy chuan 1,08 lan
va tai diém song Tra Ly (huyén Hung Ha).

Mot sb chi tiéu khac nhu Coliform, tai hau hét cac diém quan tric két qua déu vuot gié tri qui chuén tir
1,1 + 1,24 lan, ham lugng Fe déu thip hon gidi han cho phép; chi c6 02 vi tri tai cbng Kem, x4 Minh Tan,
huyén Kién Xwong (NM35) va tai x4 Nam Hai, huyén Tién Hai (NM4) ¢6 ham luong vuot 1,56 1an so véi
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qui chuan. Béi voi chi tiéu dau ma, mac du trén doan séng dién ra kha nhiéu cac hoat dong giao thong thay,
nhiéu khu vuc khai thac cat, dong tau. .. tuy nhién, theo két qua danh gia tong dau, m& & hau hét cac vi tri
déu nam trong quy chuan cho phép vao ca hai mua mua va mua kho theo QCVN 08-MT:2015/BTNMT.

Nhin chung, néu so sanh véi tiéu chuan ngudn cap cho sinh hoat, nuéc séng Hong ¢6 dau hiéu 6 nhiém
chat hiru co nhe. Riéng théng s6 COD, BODs va TSS c6 tan suit va s6 lan vuot QCVN 08-
MT:2015/BTNMT cot A2 trong ca miia mua va mua kho rat cao. Tai sdng Hong chwa c6 du hi¢u 6 nhidgm
kim loai nang, cac théng sb quan triac déu thip hon quy chuan cho phép.

3.2. Pé xuit gidgi phap qudn Iy, bdo vé chdt lweng nwéc song Hang

Tir nhitng nhan dinh, danh gia vé chat lugng moéi truong nude sdng Hong theo khdng gian va thoi gian,
can thyc hién céc giai phap trong quan 1y nhu sau:
3.2.1.Quadn Iy nguon xd thai

Dua trén két qua phan tich danh gia dién bién chat lugng nudc Song Hong cho thay hién nay tai cac diém
tép trung dong dén cu va cac hoat dong san Xuit nong nghiép, céc ctra cong, cac diém hoat dong cua tau
thuyén, phuong tién giao thong thily, cac khu vuc nudi tréng thay san... 6 nong d6 6 nhidm cao hon tai
cac khu vuc khéc. Céc ngudn xa thai co ban trén doan séng gay tac dong dén chat lwong méi truong co thé
ké dén gdm hoat dong sinh hoat cua cac khu dan cu vé6i 29 x& thugc cac huyén Hung Ha, Vil Thu, Kién
Xuong va Tién Hai ma séng Hong. Pay 1a ngudn tiép nhan nudc thai sinh hoat cua cac khu dan cu. Ngoai
ra, hoat dong san xuat nong nghiép va lang nghe. Véi dic trung la dong bang chau tho song Hong nén khu
vuc ven séng Hong cua tinh Thai Binh phat trién manh hoat dong san xuét nong nghiép véi viéc su dung
ngudn nude séng cho tudi tidu thuy loi ddn dén su tic dong vao chét luong nude séng Hong

‘Ngoai ra, song Hong doan chay qua tinh Thai Binh chiu tac dong chinh ciia 02 lang nghé: lang nghé ché
bién néng san xa Vii Hoi (huyén Vii Thu) va lang nghé dét nhuém Phuong La (xd Thai Phuong, huyén
Hung Ha). Hau hét nuée thai cua cac lang nghé khong dugc xt ly, thai truc tiép nudc thai xudng hé thong
song hay thai vé& cac kénh muong din nuéc thuy loi, duoc st dung cho ndng nghiép, vé mua mua tiéu ra
ngoai cac séng chinh nho hé théng cng tidu, tram bom tiéu. Hién chi ¢ du an xay dung hé théng xir ly
nudéc thai tap trung lang nghé dét nhuém _Phuong La dang dugc trién khai thuc hién nhung chua hoan thanh
dé dwa vao hoat dong. Cung véi do, nhiéu béi rac ven song, ven bién chwa duoc thiét ké pha hop, chua c6
hé thdng thu gom xur 1y nudc ri rac ciing 1a ngudn bd sung dang ké cac chat 6 nhlem cho viing bién ven bo
Thai Binh... Ngoai ra, trong qua trinh khao sat thuc dia, nhiéu diém c6 tiém an nguy co giy tac dong dén
chat lugng moi trudong nude nhu tram tron bé tong x4 Minh Tan, huyén Pong Hung (Kién Xuong), tram
xang dau Thai Hac hay xuong déng tau, ctra hang thu mua phé liéu Duong Len, Kién Xwong va bén pha
Cdn Nhét, Kién Xuong... Nhu vay, dé thuc hién kiém soat cac ngudn thai gay 6 nhidm, c6 thé tién hanh
mot sb giai phap sau:

- Kiém soat nguon thdi sinh hoat:

+ Thuc hién bién phép xir 1y nudc thai sinh hoat dan cu, trugc mat khuyén khich cac ho gia dinh thuc
hién xir Iy so bo toan bo lugng nudce thai sinh hoat cac ho gia dinh bang bé tu hoai. Ngoai ra, ciing phai tién
hanh quy hoach va timg budc dau tu xay dung cac cong trinh xir Iy nudc thai sinh hoat tap trung cho khu
vuc d6 thi dé giam tai lwong chat 6 nhidm nudc trong nudce thai sinh hoat chay xudng hé thong séng Hong.

+ Bién phap giam tai lvong chat 6 nhiém tai ngudn phét sinh rt quan trong, tuy nhién dé thyc hién
can phai thuc hién timg budc va trong thoi gian dai, cé su phdi hop cua cac ban nganh, khéi cac doanh
nghiép va su hd tro cua tinh.

+ C4c song dan nuoc thai trong khu vire déu chira ca nuée mua dan dén viéc & dong tai cac kénh dan
nuée do lugng nude db vé qué Ion trong mia mua. Nude mua va nudc thai cing d6 vé mot duong dan
cho xir 1i nu6ce thai tap trung. Vi vay, can xay dung hé thong thu gom nudc thai sinh hoat riéng truée khi
xa thai ra séng Hong.

+ Xay dung va té chuc mang ludi thu gom réc thai sinh hoat tai cac khu dan cu tap trung, dé thi, thi
tran... Va tir d6 mé rong mang lugi thu gom rac thai sinh hoat trén toan h¢ théng sdng. Tang cuong, nang
cao nang lyc quan ly va xtr Ii chat thai rin do thi, khuyén khich cac phuong phap tai ché, tai st dung rac.
Han ché xa réc thai ra séng, trién khai cac bién phap chén lap rac thai hop vé sinh tai cAc béi rac cua tinh
Thai Binh.

- Kiém soat nguon 6 nhiém do nuwéc thai cong nghiép: Thuc hién bién phéap xir 1y nuéc thai cua cac Khu
cdng nghiép tap trung va cac co sé san xuat kinh doanh dich vu tai cac khu vuc xa thai ra song theo dung
quy dinh cta luat Bao vé méi truong, néu lam tot s& timg budc giam duoc tai lugng chat 6 nhidm tai nguon
phét sinh chay xudng hé théng sdng kénh, tir d6 giam dugc tai lugng chat 6 nhiém cua hoat dong cong
nghiép cua thanh phd Thai Binh xa thai ra sdng Hong. Tang cuong cong tac thanh tra, kiém tra va c6 bién
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phép xir ly triét dé ddi véi co so gay 6 nhiém nham han ché tinh trang 6 nhiém tai khu vic va giam cac tac
dong toi moi truong nudc.

- Kiém soét cAc phuong tién tham gia dwong thuiy: han ché xa thai tir cac phuong tién, khu vuc bén pha...
hoat dong khai thac cat, tang cuong y thiee chap hanh phap luat cua cac chu tau, thuyen, cac nha quan ly dé
tranh cac tac dong cia nudce thai, chat thai ran dén moéi trudng nude sdng.

- Kiém s0at 6 nhiém do nuéc thai nong nghi¢p ,

+ Can tang cuong kiem tra giam sat chat che, xu Ii cac hanh vi vi pham lam anh huéng dén cong néng,
tac dung cua viéc chira nude, tudi, tiéu nudc cua cong trinh thuy loi song Hong céan dugc bao vé;

+ Han che vi¢c sir dung phan bon hda hoc, nang cao kien thic clia ngudi dan trong ki thuat bon phan
hda hoc, khuyén khich str dung cac loai phan bon vi sinh thay cho cac loai phan bon hoa hoc thong
thuong. Thudng xuyeén to chirc huéng dan cac I6p hudng dan sir dung phan bon, cach tuéi tiéu, cham séc
cay trong cho néng dan.
3.2.2.Quadn ly khai thac va si dung nguon nuréc

Hién nay, véi nhu cau ngay cang cao trong khai théc, st dung nude dé dap tng céc nhu cau sinh hoat va
phét trién kinh té - x& hoi ciia dia phuong, ngoai nhirng giai phap vé kiém soat nguon thai thi can thyc hién:
- Phat t(ién khoa hoc cong ngh¢ va cac giai phap k§ thuat trong khai thac, st dung dé van dam bdo phat
trién kinh té - x& hoi ma nhu cau sir dung nudc van duge dap tng day du trude nhu cau phat trién hién nay;
- Néng cao nang luc quan Iy méi truong, trudc hét can bo sung nhan luc va co s¢ vt chat, trang thiét
bi ky thuét cho s¢ Tai nguyén va Mdi truong, Trung tdm Quan trac va Phan tich Tai nguyén Moi truong.
Tang cuong phoi hop gilta Co quan Qudn ly M6i truong véi cac nganh lién quan dén béq vé‘méi truong:
S6'Y té, So Nong Nghiép va Phat trién Néng thén, So Cong nghiép,... kiém tra, xtr I cac van d€ moi truong
nudc trén dia ban tinh Thal Binh. Ap dung céc cong cu kinh té trong quan li méi truong nudc, trién khai
thuc hién tét viéc thu phi vé thu gom, xir Iy nuéce thai d thi, cong nghiép.

- Ung dung céc tién bo khoa hoc ky thuat, cac cong nghé mdi trong quan 1y danh gia chat lugng nuéc
song nhu st dung md hinh SWAT, MIKE... dé du béo dién bién thay ddi chit lugng nudc séng theo ving
va thoi gian tir d6 dua ra duge dinh hudng khai thac, s dung hop 1y tai nguyén thién nhién. Bén canh do,
nghién ciru, 4p dung cac cong nghé khai thac nuéc hién dai, tranh 1ang phi, gidm nguy co 6 nhiém moi
truong doi véi nudce song, dam bao phat trién bén ving.

- Pay manh sy tham gia cua ca cong ddng trong cong tac bao vé méi trudng néi chung va tai nguyén
nudc noéi riéng, trudc hét 1a cua cac doanh nghiép va tu nhan c6 sir dung cac thanh phan méi truong, nhat
la sir dung vei khoi lugng I6n. Khuyén khich céc to chirc, doanh nghiép, ca nhan tham gia dich vu quan Iy
mdi trudng va phét trién cac cong nghé than thién moi truong. DPay manh cong tac tuyén truyén, gido duc
nang cao nhan thirc cho cong dong vé bao vé méi trudng nudc va phat trién bén viing, xay dung nép séng
than thién véi moi truong.

4. Két luan

Dua trén két qua nghién ciru, danh gia didn bién chit lwong nudc séng Hong doan chay qua tinh Thai
Binh cho thiy tai nhitng khu vuc tap trung déng dan cu, hoat dong san xuit néng nghiép va cong nghiép
nhiéu dan dén suy giam chit lugng nuée sdng dic biét 1a cac chat hitu co véi cac thanh phan BODs, COD,
tong chat ran lo ling TSS. Bén canh d6, nudc song tai mot sé vi tri bi 6 nhiém boi cac thanh NO2', PO,
Coliform va sit. Chat lugng nudc sdng c6 su bién dong theo mua, ndng do cac chat 6 nhiém thuong cao
hon vao mua mua do cac chat hitu co d& phan huy, Iuu lugng dong chay 1on. Theo dién bién dong chay tir
phia thuong ngudn vé cira s6ng ven bién cho thay nong do cac chat 6 nhiém cao hon ¢ phia dau ngudn, khu
vuc Hung Ha, Vii Thu va Kién Xwong. Riéng tai khu vic cira sdng ven bién, do hién twong xam nhap man
clia nudc bién vao sau trong dét lién nén ndng do CI tai khu vuc ven bién Tién Hai va cira Ba Lat cao hon
tir 10 + 40 lan so voi QCVN 08-MT:2015/BTNMT. Tir d6, nghién ctru ciing dua ra nhirng giai phéap trong
quan ly, kiém soét cac ngudn xa thai dé bao vé chat lugng méi truong nude song Hong phuc vy tudi tiéu
ndng nghiép, sinh hoat cho ngudi dan dia phuong khu vyuc ven séng ciia tinh Thai Binh va dinh huéng trong
quan ly khai thac, sir dung hop ly ngudn tai nguyén thién nhién dé phat trién bén viing.
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ABSTRACT

Evaluating water quality on the stretch of the Red river running
through Thai Binh province and proposing suitable management
solutions

Tran Thi Thanh Thuy®”*, Pham Khanh Huy?
1 Hanoi University of Mining and Geology

Red River is a main river flowing through many provinces in the Bac Bo Delta, including Thai Binh
province with many different functions such as irrigation and domestic water supply. Basing on the analysis
results of water sample on the stretch of the Red river running through Thai binh province, research
evaluated the water quality of Red River in this area. Analytical results showed that water quality fluctuates
slightly over time, several indicators such as BODs, COD, TSS were higher than A2 level of standard
QCVN 08-MT:2015 /BTNMT. Many points were contaminated by NO2", Coliform and Fe. Concentration
of clorua exceeded the permitted standards in the coastal areas of Tien Hai district and Ba Lat estuary. The
results showed that some river water quality indicators in upstream area of Hung Ha, VVu Thu districts were
higher than in downstream area of Tien Hai district. Based on the evaluation results, the study gave out a
number of solutions to manage and exploit river water in order to minimize the risk of pollution, water
supply for domestic and irrigation for Thai Binh province.

Keywords: quality, pollution, management
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E RS&' HOI NGHI TOAN QUOC KHOA HOC TRAI AT
SARTM SORNCES A0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Danh gi4 hién trang chat thai ran sinh hoat
nong thon 2 tinh mieén ndi Thai Nguyén, Lang Son

Tran Thi Thanh Thay'*
! Truong Dai hoc M6 - Dja chat

TOM TAT

Hién nay, tai cac tinh mién nui, cong tic quan Iy chat thai ran (CTR) sinh hoat nong thon dang 1a mot trong
nhitng van d¢ cap thiét dugc quan tim va danh gia. Két qua nghién ciru tai hai tinh mién nai Thai Nguyén
va Lang Son cho thiy CTR sinh hoat nong thon trong khu vuc phat sinh tir nhiéu ngudn khéc nhau, chu
yéu tir cac ho gia dinh (khoang 67,5%), con lai 14 tir cac hoat dong kinh doanh, dich vy in uéng, cdng cong
va co quan hanh chinh sy nghiép... Ty 1& phat sinh CTR sinh hoat phan bé khong dong déu trong cac khu
vuc va cac thanh phan kinh té, hau hét chua duoc phan loai tai ngudn. Téng lugng CTR sinh hoat dugc thu
gom tai cac khu vuc huyén, thanh phé dat ty I tir 60 + 80% trong khi tai cac vung sau, ving xa chi dat 20
+ 50%. Céc phuong phap xur Iy chu yeu duoc str dung la chon Iap va d6t chat thai, chua c6 du an sir dung
cong nghé tai ché dé tan dung lai ngudn nang luong tr CTR. Hau hét cac bai chon I4p tai cac dia phuong
déu 12 bai réc ho, hién chi ¢ 1 bai chon lap CTR sinh hoat hop vé sinh tai thi trdin Chg Chu, Binh Hoa va
1 khu lién hop xir ly CTR tai thanh phb Séng Cong, tinh Thai Nguyén. Cac 16 d6t rac tai ddy c6 cong suat
8 + 10 tin/ngay hoic véi quy md cong nghiép, tuy nhién chua dam bao tiéu chuan va gay 6 nhiém cho mai
truong khong khi xung quanh. Do d6, chinh quyén dia phuong va cong ddng xa hoi can quan tam, dau tu
nhiéu hon trong cong tac quan ly, thu gom, xir Iy chat thai va phat trién cong nghé than thién méi truong.

Tirkhoa: chét thai ran, chdn lap, 10 dét, quan ly

1. Pit véan dé

Trong nhitng ndm qua, nén kinh té ctia khu vic mién nui phia Déng Béc Bo da ¢6 nhitng bude phat trién
hét sirc quan trong, cung véi su gia ting dan s6 va thu nhap binh quan dau nguoi ting 1én thi cac strc ép 1én
mdi trudng dic biét 13 quan 1y chét thai ngdy cang ting. Tai cac tinh khao sat nhu Thai Nguyén, Lang Son,
van dé quan ly CTR sinh hoat dd dugc quan tam, thyc hién tai cac thanh phé con dbi véi khu vuc néng
thon, cac thi trin, thi tir, cAp huyén, cAp x4, cdp thon thi day van 13 van d& ndi com va con nhidu bét cép.
Thuc té & khu vue ndng thon trudce kia, viéc phan loai rac vbn duoc thue hién tdt do luong rac thai it, cha
yéu 1a réc thai hitu co, duoc tan dung lam thirc dn cho gia stic hay tan dung lam phan bon rudng... Tuy
nhién, hién nay do sy phat trién kinh té khién cho luong rac thai nong thon ting manh, da dang vé thanh
phan va tinh chat doc hai tao nén ap luc 16n cho méi truong. Mot sé dia phuong trong khu vure nghién ctru
da ap dung cac bién phap thu gom, xur Iy rac thai nhung véi quy mo nho, lac hau, chua dap tng dugc yéu
cau k¥ thuat, vé sinh an toan méi trudng... Ngoai ra, do dia hinh d6i nui, phan b khong dong déu nén ty 18
thu gom, xir Iy CTR sinh hoat tai khu virc néng thén mién nui con thap va khac nhau & mdi khu vuc, gy
tac dong dén moi treong. Do do, viéc nghién ctru hién trang CTR sinh hoat néng thén khu vye nghién ciru
dugc thuc hién nhdm danh gia vé khdi lugng, thanh phan va thuc trang thu gom, xir Iy chung dé dinh hudng
quéan 1y, bao vé méi truong cho khu vyre néng thon 2 tinh mién nai Thai Nguyén, Lang Son.

2. Pbi tugng va phuong phap nghién ciu
2.1. Doi twong nghién ciru

Chét thai ran sinh hoat nong thon tai 2 tinh mién ndi Thai Nguyén va Lang Son véi dac trung vé nguon
phat sinh, thanh phan, khoi lugng chat thai cing md hinh thu gom, xu Iy chdng.

2.2. Phwong phap nghién ciru

Hién nay viéc nghién ctru, danh gia hién trang quan Iy chat thai ran sinh hoat phat sinh méi dugc quan
tam tai céc khu vuc thanh phd, khu d6 thi phat trién hay tap trung cho mét s6 huyén trong cac dia phuong

* T&c gid lién h¢
Email: tranthithanhthuy@humg.edu.vn
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nghién ctu. Viéc danh gia tong thé hién trang quan ly chat thai ran cho khu vuc ndng thén con nhiéu han
ché do d6 can dugc quan tam, danh gia. Dé xay dung co s6 dir liéu nghién ciru, danh gia can thuc hién mot
s6 phuong phap sau:

- Thu thdp tai liéu: thu thap tai liéu tong hop cia cac dia phuong vé ngudn phat sinh, khdi lwong chét thai
ran sinh hoat ndng thon va cong tac thu gom, quan ly, xir ly CTR trong khu vuc nghién ciru tir Uy ban nhan
dan, S¢ Tai nguyén va Méi truong céc tinh Thai Nguyén va Lang Son;

- Khdo séat thie dia: + Tham van cong ddng dé danh gia hién trang phat sinh, thu gom va xir ly chat thai
ran sinh hoat tai mot s6 dia phuong trong khu vuc nghién cau;

+ LAy mau, xac dinh thanh phan CTR sinh hoat tai hién truong: tién hanh phat cac ti dung réc cho cac
h¢ duoc lwa chon tir ngay hom truée dén cudi ngay hdm sau thu lai sau d6 lay mau can CTR sinh hoat ciia
céac ho dan trong céc x4, thi tran nghién cau. Khdi luong CTR sinh hoat dugc can m&i ngay 03 lan vao ngay
thir 3, thir 5 va thir 7 trong vong 1 tuan, ghi lai két qua khdi hrong CTR phat sinh theo tung ngay roi Xac
dinh khéi lugng CTR trung binh theo ting ho, timg ngudi tai cac khu vuc theo thanh phan kinh té.

- Téng hop, xi Iy sé liéu: can cw trén cac két qua thu thap, khao sat, 1y mau, tién hanh phan tich, tong
hop, d4nh gia hién trang phét sinh, thu gom, xir ly chat thai ran sinh hoat néng thén khu vyc nghién cuau.
3. Két qua nghién ciu

3.1. Hign trgng phét sinh chdt thdi rdn sinh hogt nong thén khu veec nghién cizu

Dé danh gia chat hién trang phat sinh CTR sinh hoat nong thon khu vuc nghién ciu, ngoai cac tai liéu
tong hop, thu thap tir cac dia phuong, tién hanh khao sét, tham van cong dong véi tong s6 phiéu dugc hoi
1a 45 phiéu cho ngudi dan dia phuong va Uy ban nhan dan cac huyén/xd, lay mau danh gia ngudn gdc,
thanh phan va khdi luong CTR. Két qua danh gia chi tiét vai 2 tinh cu thé nhu sau:

3.1.1. Tinh Thai Nguyén

Ngudn phat sinh CTR sinh hoat néng thon chi yéu tir cac ho gia dinh, chiém ty 18 16n nhét (67,46%) Véi
thanh phan chu yéu 1a chat thai hitu co nhu thuc pham thira, hoa qua... phét sinh tir doi sdng sinh hoat hang
ngay cua nguoi dan nhu an udng, vui choi, san Xxuét, chan nudi.... Ngudn phét sinh CTR I6n thir hai 1a
nguon chét thai tir cac cho. Tiép d6 1a ngudn phat sinh tir cac quéan an, dich vu cong cong chiém 10,85%.
CTR tir cac ngudn nay cha yéu la chat thai hitu co dé phan hiy nhu thirc an thira, hoa qua hong... va cac
loai bao bi, nilon, thuy tinh cac loai. CTR tir co quan hanh chinh sy nghiép, truong hoc chiém ty 1¢ 9,31%,
chu yéu 1a cac gidy thai, d6 dung hoc tap hong thai bo, tai nilon, bao bi...

Theo thong ké so bo cia S& Tai nguyén va méi trudng tinh Thai Nguyén, véi ty 1é phat sinh CTR sinh
hoat tai khu vic nong thon 1a 0,25 kg/ngudi/ngdy, téng lugng chat thai ran sinh hoat khu vic ndng thén
trong toan tinh 12 209 tan/ngay. Ty Ié phat sinh CTR sinh hoat trén toan tinh phan b4 khong dong déu, trong
d6 cao nhét 1a thanh phd Thai Nguyén 34%, huyén Dai Tir 12%, Phl Binh 10%, Phd Yén 11%... Sy chénh
léch vé lwong CTR sinh hoat phét sinh giita cac thanh phan kinh té ciing khac nhau, do thoi gian sinh hoat
tai nha cua cac ho 1a khéc nhau, hoan canh, s6 nhan khau twong tu nhung muc séng khac nhau... Hon nia,
do diéu kién kinh té va nhu ciu sinh hoat hing ngay cua cac ho kinh doanh, san xuit va céc ho lam co quan,
cdng chirc nha nudc cao hon nén ¢o luong CTR sinh hoat phét sinh nhiéu hon so vé6i cac ho 1am nong
nghiép. Theo két qua diéu tra, khao sat va ldy mau CTR sinh hoat tai 06 xa: Phiic Chu, Kim Son, Kim
Phuong, Tan Duong, Phuong Tién, Bao Cuong — huyén Dinh Héa cho thay cac nhém nganh nghé khac
nhau thi lugng chat thai phat sinh ciing khac nhau, cu thé véi cac ho gia dinh san xuét, kinh doanh c6 lugng
CTR sinh hoat phét sinh nhiéu nhat 14 0,50 kg/nguoi/ngay, cac ho 1am co quan, cong chirc Nha nudc ¢6 hé
s6 phat sinh CTR 1a 0,42 kg/ngudi/ngay va cac ho dan 1am ndng nghiép co luong CTR phat sinh it nhat 1a
0,34 kg/ngudi/ngay.

Thanh phan CTR sinh hoat khu vuc néng thon tly theo ngudn phét sinh véi thanh phan bao gdm thuc
pham du thira, kim loai, sanh si, thuy tinh, gach ngdi v&, dat da, cao su, gidy, rau cu qua hu hong... Theo
két qua nghién ctu tir viéc thu thap thong tin qua cac phiéu diéu tra cac ho dan nam 2018, thanh phan rac
thai ctia khu vue nong thon dugce trinh bay trong bang 1:

Bang 1. Thanh phan CTR sinh hoat phét sinh tgi cac hé dan tinh Thai Nguyén qua phiéu diéu tra

Loai chit thai Thanh phin S6 phiéu | Ty Ié (%)
Chét thai rén hiru co Com, thirc an thira, rau cu, vo hoa qua... 31 55,35
Chét thai ran vo co Gach, da, sanh, gém, thuy tinh, nilon. .. 14 25
Thanh phin c6 thé tai ché | Gidy, bia cang, vo hop, nhua... 10 17,85
Chét thai nguy hai Pin, dc quy... 1 1,8
Téng 56 100

296




Két qua nghién ciru cho thay trung binh trong CTR sinh hoat ¢6 55,35% 1a CTR hitu co véi thanh phan
cha yéu 1a rau, cu qua va thuc pham thira c6 thé tan dung lam thirc n chan nudi gia suc, gia cam. Céc loai
CTR v6 co duoc chia 1am 2 loai: CTR vé co tai ché duoc bao gdm gidy, bia carton, chai lo nhya, db dung
kim loai hong,... chiém 17,85%. Lugng CTR nay dugc ngudi dan ban cho nhitng nguoi thu mua phé ligu,
vira giam luong chét thai ra méi trudng, vira tai ché dugc san pham méi, gop phan bao vé tai nguyén thién
nhién. Con lai (8,95%) 1a lugng CTR vo co khong tai ché dugc nhu tai nilon, cac loai i than,... Pay 1a loai
cht thai khd phan huay, dac biét 1a ti nilon duoc nguci dan sir dung rat nhiéu. Riéng véi phan chat thai tir
hoat dong chin nudi gia stic, gia cam dugce nguoi dan s dung lam phan bon dung trong san xuat ndng
nghiép va nguoc lai, rom ra trong san xuat ndng nghiép duoc sir dung 1am thiec in cho gia stic, gia cam.

3.1.2. Tinh Lang Son

Luong CTR sinh hoat ndng thon phu thugc vao mat 6 dan cu va nhu cau tiéu ding cia ngudi dan. Véi
tong dan sb trong toan tinh Lang Son 14 77,84 van ngudi, trong d6 dan sé & khu vuc ndng thon 13 62,43 van
nguoi (chiém 80,2 %). Theo Béo c4o ciia Uy Ban nhan dan tinh Lang Son nim 2018 [5] cho thay tong
luong CTR sinh hoat ndng thén phét sinh trung binh 13 67.535,87 tan/nam, trong d6 lugng CTR sinh hoat
gia ting trong nhitng ndm trd lai ddy, véi dién bién thay doi nhu hinh 1.

tdn/nam
48500
48000
47500
47000
46500
46000
45500

(Nguon: Chi cuc BVMT, S¢ Tai nguyén va méi truong tinh Lang Son, 2016).

Hinh 1. Dién bién khai lwong chdt thdi rén sinh hogat tinh Lang Son
Thanh phan CTR sinh hoat caa khu vuc ndng thdn tinh Lang Son chu yéu 1a cac chit vo co (cac loai phé
thai thuy tinh, sanh st, kim loai, gidy, nhua, tdi nilon, 6 dién, bao bi phan bén...), cac chat hiru co (cdy co
cac loai, rom ra, rau cu, qua hong, thirc an thira, xac, phan dong vat va cac chit khac). Trong d6, CTR ¢6
ty 1& hitu co cao, chi1 yéu tir thuc pham thai va chét thai 1am vuon. Ngoai ra con c¢d bao bi thudc bao vé
thuc vat... vai ty 1é thanh phan CTR sinh hoat thong ké trong giai doan 2011 - 2015 nhu bang 2:

Bang 2. Ty Ié thanh phan chdt thai ran sinh hogt tinh Lang Son, don vi %

Nim 6 thang dau

TT | Thanh phan 2011 2012 2013 2014 e
1 |Chét hitu co d& phan hay 29,7 42,6 26,1 25,5 43,6

2 |Chat hitu co phan huy cham 5,0 7,0 6,9 6,6 7,7

3 |Gidy céc loai 4,0 47 4,9 6,5 7.1

4 |Nhua, cao su 53 6,0 10,8 9,7 9,2

5 |Hang dét may 3,3 4,4 6,4 6,6 9,5

6 |Kim loai 1,0 08 0,9 0,9 2,5

7 |Thuay tinh 41 5,3 8,4 7,0 6,1

8 |Chat thai nguy hai 0,6 0,7 0,7 0,5 2,1

9 |Chit tro 42,0 68,5 37,7 39,9 12,0

(Nguén: Chi cuc BVMT, S¢ Tai nguyén va méi trwong tinh Lang Son, 2016).

Cin ctr theo bang 2 cho thay ty ¢ chat hitu co d& phan hay, chat hitu co lau phan hiy nhu gidy, nhua,

cao su, dét may, c6 xu hudng gia ting trong thanh phan chat thai ran. Ty I¢ kim loai, chat thai nguy hai

trong thanh phan réc thai it bién dong qua cac nam. Trong dé, ty |é chat thai tro c6 xu hudng giam, do viéc
chuyén doi tir sir dung than t ong trong nau an sinh hoat gia dinh sang cac nguon nhién ligu khac.
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3.2. Hién trgng phan logi, thu gom, x ly chdt thdi rdn sinh hogt ndng thon
3.2.1. Tinh Thai Nguyén

Chat thai ran khu vuc ndéng thon chwa dugc phan loai tai ngudn, chu yéu phan loai gitra chat thai sinh
hoat va chét thai trong san xuat nong nghiép. Theo thong ké so b cua S¢ Tai nguyén va moi truong tinh
Thai Nguyén, tong lugng chét thai ran sinh hoat da thu gom khoang 36%. Ty Ié thu gom, xu 1y tai cac
huyén, thanh phd, thi xa ciing chénh 1éch kh& nhiéu, chi c6 TP. Thai nguyén va thi xa Séng Cong viéc thu
gom va xir ly réc thai dugc thuc hién theo quy trinh, ty 1¢ thu gom dat 70 + 80%, con & céc thi tran chi dat
20 + 30%, duoc thuc hién chi yéu bai cac Cong ty méi trudng va dich vu méi truong tai cac dia phuong.
O céc huyen, rac thai dang duoc chon lap thi cong tai cac bai chon Iip tam thoi, chua c6 don vi chuyén
trach dng ra thu gom va xu ly. Hién rac thai chu yéu do cac té vé sinh ty quan thuc hién, dugc hinh thanh
mot cach tu phat, ca tinh c6 khoang 12 don vi ty quan vé sinh méi trudng & cac huyén, to chirc thu gom rac
& khu vyc trung tam thi trdn va mot s thi ta. Chinh vi thé, tinh trang réc thai sinh hoat d6 thai bira bai tai
céc chan cau, sudi, ven dudng giao thong va cac noi cong cong & cac huyén con kha phé bién.

Trén dia ban cac huyén, thanh phd, thi xa cua tinh déu da va dang xdy dung khu xur Iy CTR. Theo két
qua tong hop, thong ké va khao sat thyuc dia, toan tinh ¢6 12 bai chdn Iap CTR, 4 nha may xir ly va ché bién
réc gdbm bai rac P4 Mai (tai TP.Thai Nguyén), bdi rac thi trin Chog Chu (huyén Dinh Hoa), DPdng Ham
(huyén Pho Yén) va BCL thi xa Séng Cong nhung chi ¢6 BCL thi trin Chg Chu dugc thiét ké theo qui trinh
k¥ thuat hop vé sinh. O cac huyén, mot s6 noi CTR dang dwoc chon lap thi cong tai cac BCL tam thoi,
chua c6 don vi chuyén trach d¢tng ra thu gom va xt ly. Bén canh @96, toan tinh mai ¢6 2 Khu Lién hop xt
ly CTR la Séng Cong (thi xa Song Cong) va Tan Cuong (thanh phd Thai Nguyén). Cac xa trén dia ban tinh
con sir dung 16 ddt réc thai sinh hoat cong suat 8 + 10 tan/ngay, van hanh khong sir dung nhién liéu, chu
yéu 1a co ché nhiét phan dé xu ly rac thai, phi hop véi diéu kién cua cac dia phuong, bao vé moéi truong
trong xay dung néng thdn maéi nhu 160 dét CTR tai xa Binh Thuan, huyén Pai Ti...

Ngoai ra, t6 chirc bo may quan 1y CTR ciing chua dap tmg duoc yéu cau xir 1y, chua xa hoi hoa rong rai.
Bén canh dé, ning luc cta don vi thu gom, xtt ly réc con yéu kém, thiéu kinh phi; viéc van hanh céac co so
Xt Iy chua dung quy trinh hop V€ sinh; viéc lya chon cong nghé va quy hoach xt ly rac thai con nhiéu bat
cap, dang ¢ giai doan thi diém; chwa thu hit dwoc su tham gia cua cac don vi tu nhan trong quan ly CTR;
cac du an du tu quan Iy CTR nong thén chua duoc quan tim ding muc; Y thac bao vé méi truong thap
kém... (bang Kim Chi, 2018)

3.2.2. Tinh Lang Son

Tai Lang Son, theo két qua khao sét thyuc dia, cong tac phan loai rac thai chua dwoc quan tdm thuc hién.
Hién nay phan 16n viéc phan loai CTR sinh hoat tai khu vic nong thén dwoc ngudi dan tu phan loai nhu
tan dung thirc an thira dé chin nudi, rac thai c6 kha ning tai ché (vo lon, dd nhya) dugc ban cho cac co s&
thu mua phé liéu, nhitng loai khong tan dung duoc thu gom tai khu vuc san, vudn hoic duge db tai nhiing
noi quy dinh ddi véi nhitng khu vuc c¢6 don vi thu gom, xir ly. Tai cac khu vuc bai chén lap, viéc phan loai
CTR sinh hoat hién nay chu yéu 14 d6i quan nhat rac chuyén nghiép sau khi da thyc hién thu gom nén ti 1¢
rac duoc phén loai la khdng cao. Cong tac thu gom CTR dang duoc tig budc xa hoi hod va dang tung
budc phat huy hiéu qua. Viéc thu gom CTR sinh hoat khu vuc nong thon tai 10 huyén chi yéu duoc thuc
hién bai cac don vi tu nhan véi 12 don vi thyuc hién, trong d6 chii yéu la doanh nghiép tu nhan va 01 don
vi do chinh quyén dia phwong tu thuc hién, cé thé ké dén mot s6 doanh nghiép di dau nhu Cong ty TNHH
Huy Hoang, Cong ty TNHH Thanh Linh... Céng tac thu gom, van chuyén dugc thyuc hién kha thuong xuyén
va déu dan, dong thoi trang thiét bi phuc vu thu gom, van chuyén co ban di dugc co giéi hda. Hiéu suat
thu gom chat thai rin sinh hoat khu virc ndng thon tai mot sé huyén dat khoang 60 + 70%. Con lai cac xa
khu vuc viing sau, ving xa, do diéu kién dia hinh d6i ndi déc, dan cu phan b thua thét nén hiéu suit thu
gom chi dat 40% + 50%, viéc thu gom chua yéu do ngudi dan, mdi ho gia dinh tu thyc hién va xir Iy bang
phuong phap gom dét thii cong (tai céc vi tri goc san, goc vuon...). Theo s lidu diéu tra, khao sat, thong
ké trén toan tinh, khdi lugng CTR sinh hoat néng thén dugc thu gom xir Iy wéc khoang 13.467,04 tin/nam,
chiém 20% tong lwong CTR phat sinh trén toan tinh.

Phuong an xir Iy CTR hién nay cta cac huyén trong tinh co ban van 1a Iuu gir 16 thién tai cac bai rac tap
trung, sau mot thoi gian nhét dinh ti 1& do 4m trong rac giam di va duoc dét & nhiét d6 thudng nhu: bai rac
Dinh Lap, bai rac Loc Binh. Téng sé bai rac cua cac huyén 1 7 bai réc tai 7/11 huyén/thanh phé véi tong
dién tich 20,47 ha, khoang cach giira cac bii dén khu dan cu gan nhat dao dong tir 500 dén 3.000 m. 100%
c4c bai réc trén dia ban tinh chua hop vé sinh, mot s6 bai rac con chua c6 tudng bao quanh, chua c6 cac
giai phép xir Iy nudc ri rac dat yéu cau nén c6 nhiéu rudi nhang va mai hoi. Tai mot s bii rac nhu bai rac
Tan Lang huyén Van Lang, rac thdi da dugc chon l4p theo & tuy nhién lai khong thuong xuyén dugc phun
hoa chat khir mai, diét ruoi mu01 chua xtr 1y nudc rac nén van gay anh huong dén moi truong. Mot so
huyén khdng c6 bai rac va mot s xa cach xa trung tam huyén, rac thai chua dugc thu gom triét dé, d6 bira
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bai ra ven mwong, ven duong Va tai cac diém do thai ty phat. Didu nay di gay anh huong dén méi truong,
canh quan va chat lugng nguon nudc. Tai mot sé ving ndng thdn, nhiéu ho dan da c6 mé hinh diém hé thu
gom d6t rac thai sinh hoat kiéu xay néi bang vat liéu gach bé tong xi mang (dién tich khoang 1 m?) dé xu
Iy v&i quy md ho gia dinh do Tinh doan thanh nién trién khai nhu tai: Xa Xuan Mai, huyén Van Quan; xa
Van Nham, huyén Httu Liang; xa Htu Khénh, huyén Loc Binh; x& Binh X&, huyén DBinh Lap (trung binh
mdi x& khoang 03 10). Tuy nhién, hiéu qua hoat dong cia md hinh chi mang tinh nhat thoi, nho 1¢, nham
xtr ly réc thai phat sinh tirc thoi, hién nay chua ¢ can ctr phap 1y, co s khoa hoc dé 1am can cir nén hiéu
qua chua duoc kha quan do lgi ich xir 1y dugc rac thai song lai phét sinh khoi thai va tro xi gay 6 nhiém
mdi truong. .. Pia phuong ciing trién khai dau tu cac 1o dt cong nghiép gom 01 16 ddt tai x& Tan Thanh,
huyén Hitu Liing, 02 16 d6t tai Chi Lang va 01 10 dét tai thén Ténh Che, xa Hong Phong, huyén Cao Lac.

3.3. Pdnh gid vé cong tac quan 1y CTR sinh hogt ndng thén 2 tinh mién nii Thai Nguyén, Lang Son

Can cir trén nhimg danh gia, phan tich vé hién trang phat sinh, thu gom va xu ly CTR sinh hoat nong
thon khu vuc mién ndi 2 tinh Thai Nguyén, Lang Son c6 thé dra ra mét s6 tdng hop, nhan dinh vé cong tac
quan ly CTR tai khu vuc nghién ctru nhu bang 3.

Bang 3. Téng hop hién trang quan Iy CTR sinh hogt ndng thén 2 tinh Thai Nguyén, Lang Son

Cong tac

Hién trang quan ly

Thuan lgi

Khé khan

Phén logi

Cong tac nay chua dugc quan tam thuc
hién, hau hét ty phat do nguoi dan
hoac do doi thu gom rac thai ty phéan
loai ban cho cac co s& thu mua phé
lidu.

Vi viéc phén loai rac thai da tan
thu dwoc ngudn tai nguyén, san
xuit dugc phan bén phuc vu san
Xuat néng nghiép, giam ap luc
rac thai phét sinh.

Doi hoi sy quan tdm cua chinh
quyén dia phuong va su dong
thuan cta nguoi dan, tham gia
ctia nhiéu t6 chirc xa hoi.

Thu gom,
van:
chuyén

Mb hinh thu gom, véan chuyén thyc
hién boi cac Cong ty moi truong va
dich vu moi truong ciia tinh

Trang thiét bi phu hgp, dam bao
hiéu qua thu gom cao

Chi tap trung tai nhiing khu
vuc gan thanh pho

M@ hinh x& hoi hda bang cac t6 vé sinh
ty quan thu gom, van chuyén CTR sinh
hoat (tinh Thai Nguyén), cac doanh
nghiép tu nhan, Hoi phu nit, Uy ban
Mat tran T qudc Viét Nam, Doan
thanh nién... (tinh Lang Son)

Do chua c6 diéu kién thu gom va
xu Iy bai cac don vi chuyén trach
nén md hinh nay gép phan giam
&p lyc v& phat sinh réc thai ¢ khu
vuc ndng thén

Pugc hinh thanh mét cach tu
phét dan dén viéc thu gom
chua triét dé, chua thu hat
dugc sy tham gia cia nhiéu td
chtic x& hoi, phuong tién van
chuyén con thiéu. ..

X ly

M@ hinh xir Iy bai khu lién hop xu ly
CTR tai thanh pho (Séng Cong, Pa
Mai — tinh Thai Nguyén)

ba tén dung dugc chit thai dé téi
che, tai str dung, st dung 16 dot
nén giam thiéu chat thai chon lap

CTR chua dugc phéan loai tai
ngudn dan dén kho khian trong
phan loai tai khu lién hop, tén
kém, chét thai 1an nhya khi
dbt gay 6 nhiém khong khi...

MG hinh xt Iy rac thai bang cong nghé
chdn lap tai cac huyén, xa (tinh Thai
Nguyén, Lang Son)

Xt ly co ban dugc CTR sinh
hoat phét sinh tai khu vuc ndng
thén.

Péay 1a cac BCL ha, khong
hop vé sinh, van hanh don
gian, nhidu noi khéng phun
ché phdm sinh hoc va khir mui
gay anh hudng méi truong

M0 hinh chon 1ap CTR hgp vé sinh (thi
tran chg Chu, Binh Héa, Thai Nguyén)

Dam bao céc tiéu chuan vé moi
truong, xu ly triét & CTR

Can dau tu va ngudn kinh phi
hd tro

M35 hinh 16 dot chat thai cong suat 8 —
10 tin/ngdy, véan hanh khong sir dung
nhién ligu, chu yéu 1a co ché nhiét
phan (tinh Thai Nguyén)

Do khéng st dung nhién liéu nén
giam thiéu chi phi van hanh, xu
1y dwoc réc thai, phu hop véi quy
mé nho

Chi phi dau tu cao, 2,5 ty
dong/lo

M6 hinh 10 dbt rac quy méd cdng
nghi¢p (tjnh Lang Son) st dung nhién
ligu dé dot

Xt 1y dwoc moi loai CTR ﬂvdi
hiéu qua xur ly cao, giam thiéu 6
nhiém méi truong

Chi phi dau tr 16n va tén kém
trong van hanh do sir dung
nhién liéu

M5 hinh diém hé thu gom dot réc thai
sinh hoat bang vat liéu gach bé tong xi
ming (dién tich 1 m?) quy md ho gia
dinh (tinh Lang Son)

Hiéu qua hoat dong ciia mé hinh
chi mang tinh nhét thoi, nho lé,
nhim xir ly rac thai phét sinh tuc
thoi tai dia phuong

Phét sinh khoi thai va tro xi
gay 6 nhidm thu cip... do cac
16 chua duoc thiét ké theo
dung tiéu chuin k¥ thust

4. Két luan

CTR sinh hoat ndng thén khu vyuc nghién ciru phét sinh chi yéu tir cac ho gia dinh, chiém ty Ié 16n nhat

(67,46%) véi thanh phan chua yéu la cht thai hitu co nhu thyc pham thira, hoa qua... Ngoai ra, CTR sinh
hoat ndng thén con phét sinh tir cac chg, quéan an, dich vu cdng cong chiém 10,85% VA tir co quan hanh
chinh sy nghiép, trueong hoc chiém ty 16 9,31%... Ty Ié phat sinh CTR sinh hoat phan bé khong dong déu
giita cac khu vuc va cac thanh phan kinh té... CTR chua dwoc phan loai tai ngudn véi ty 18 thu gom ciing
chénh léch khé nhiéu gitra cac khu vic, huyén, thanh phé, thi xa nhu tai TP. Thai nguyén va thi xa Séng
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Cong ty Ié thu gom dat 70 + 80%, con & cac thi tran chi dat 20 = 30%. Tai Lang Son, ty Ié thu gom tai cac
huyén dat khoang 60 = 70% con & cAc xa ving sau, ving xa, do diéu kién dia hinh ddi ndi dbc, dan cu phan
bé thua thot nén hiéu suat thu gom chi dat 40% + 50%. Hau hét cong tac thu gom duoc thuc hién boi cac
Cong ty mdi trudng va dich vu moi truong tai cac dia phuong, cic cong ty tu nhan, hop tic x4 va cac to
chtc xa hoi...

Pé xtr Iy CTR, cac dia phuong déu sir dung phuong phéap chén lap va 1o dbt, chwa c6 du 4n nao hoat
dong sir dung cdng nghé tai ché dé tan dung lai ngudn ning lugng tr CTR sinh hoat. 100% CTR duoc chon
lap va chua duoc xir 1y dat tiéu chuan, viéc xir ly rac thai van chi dung lai & mac do don gian nhu: phun
cac ché pham sinh hoc khir mai vi vay hiéu qua Xir 1 chua cao va ton nhiéu dién tich. Tai tinh Thai nguyén
hi¢én dang st dung céc 16 @6t quy mo 8 + 10 tan/ngay véi cong nghé nhiét phan song van phat sinh khi thai
gay 6 nhiém moi truong. Tai Lang Son, hién dang st dung nhimg 16 dbt rac quy md ho gia dinh song ciing
chi mang tinh nhét thoi, nho I¢, hiéu qua khong cao. Cac 16 d6t rac quy mé cong nghiép thi con it, chua xur
1y duoc triét dé luong CTR sinh hoat néng thon phét sinh. Do d6, cong tac quan ly CTR sinh hoat nong
thon can dugc quan tdm thyc hién, dac biét day manh sy tham gia cia cong dong. Khuyén khich cac to
chirc, doanh nghiép, ca nhan tham gia dich vy quan ly méi truong va phat trién cac cong nghé than thién
moi truong trong thu gom, xi ly CTR (Nguyen Quéc Tudn, 2017). Day manh c6ng tac tuyén truyén, giao
duc nang cao nhan thiic cho cong dong vé bao vé méi truong va phat trién bén viing.
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ABSTRACT

Assessing the status of rural domestic solid waste management in two
mountainous provinces Thai Nguyen and Lang Son

Tran Thi Thanh Thuy'”
! Hanoi University of Mining and Geology

At present, in the mountainous provinces, the management of solid waste for rural areas is one of
the urgent issues, have been concerned and evaluated by the social organizations. Researching and
evaluating results in the two mountainous provinces of Thai Nguyen and Lang Son have shown that rural
solid waste was generated from various sources, mainly from households (67.5%) and the rest is from
business activities, catering services, public services and administrative agencies... It also showed that the
rate of waste generation distributed unevenly in regions and economic sectors, and most of which were not
yet classified. The total amount of municipal waste was collected in the district and city area is from 60 +
80% and only 20 + 50% in remote areas. The main treatment methods used are landfill and incineration, do
not have projects using recycled technology to reuse energy from domestic waste. Most of the existing
landfills in the localities are the open dumps. At now, there is only one sanitary landfill in Cho Chu town,
Dinh Hoa district and one solid waste treatment plant in Song Cong city, Thai Nguyen province. The
incinerators at here have capacity of 8 + 10 tons per day or with industrial scale, but they did not met
standard and have been polluting the air environment. So that local authorities and social communities need
to pay more attention and investment in the field of waste management, waste collection, waste treatment
and develop environmental friendly technologies.

Keywords: solid waste, landfill, incinerator, management.
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E RS&' HOI NGHI TOAN QUOC KHOA HOC TRAI AT
SARTM SORNCES A0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Nghién ciru bién dong ring ngap man khu vuc dai ven bién
Tay Nam Viét Nam str dung dir liéu vien tham va GIS

Tran Anh Tuan®*, Tran Thi Tam2, Pham Viét Hong?, Nguyén Thi Anh Nguyét?,
Lé Pinh Nam!, Nguyén Thiy Linh®
1Vign Pja chdt va Pja vat ly bién, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.
So 18 Hoang Quac Viét, Nghia Pé, Cau Gidy, Ha Ngi
2Vign Khoa hoc Khi twong Thuiy vin va Bién doi khi hau. Sé 23 ngd 62, Nguyén Chi Thanh, Péng Pa, Ha N

TOM TAT

Bai bao gigi thiéu két qua nghién ciru bién dong rirng ngap man khu vuc dai ven bién Tay Nam Viét Nam
giai doan 1999- 2015 trén co s& phan loai anh sb tir cac tai liéu vién tham Landsat TM cho cac nam 1999,
2005, 2009 va Landsat 8 OLI cho nam 2015. Két qua phan loai c6 d6 chinh xé4c toan cuc dat 86.4%, chi sé
Kappa la 0.838. Trén co sé hién trang rirng ngap man tai cac thoi diém do6, cong nghé GIS dugc &p dung
dé danh gia bién dong cho 3 giai doan 1a 1999 - 2005, 2005 - 2009 va 2009- 2015. Két qua nghién ctru cho
thay rang dién tich ring ngap man cé xu thé giam dan tir nam 1999 dén nam 2009 va sau do lai c6 xu thé
tang dén nam 2015.Trong giai doan 1999-2005, vé co ban dién tich rirng bi mat di va thém maoi la Xap xi
nhau, mac du dién tich c6 giam nhung khong nhiéu. Trong giai doan 2005 - 2009 dién tich rirng ngap man
da giam khoang trén 9,000 ha, vi vay ma tong dién tich rimg ngap man giai doan nay di giam di nhiéu so
V6i giai doan trude. Giai doan 2009 - 2015, dién tich rirng ngap man dugc thém mai 1én hon dién tich rirng
bi mat di, khoang trén 26,000 ha, nhur vay vé xu thé chung trong giai doan nay dién tich rung tang 1én dang
ké. Nhin chung, rirng ngap man luén bién dong theo thoi gian va chiu tic dong cua rat nhiéu yéu té, trong
d6 chinh sach cua Nha nuée cd lién quan va viéc ngudi dan ty ¥ chuyén déi muc dich sir dung tir rirng ngap
man sang nudi thuy hai san hodc nguoc lai 1a nhitng nguyén nhan chinh dan dén bién dong rirg ngap man
& khu vuc nghién cau.

Tir khéa: Bién dong rirng ngap man; Dai ven bién; Vién tham; GIS; Tay Nam Viét Nam.

1. D3t vin dé

Rirng ngap man la nhitng quan xa thyc vat hinh thanh & vang ven bién va ctra sdng, nhiing noi bi tac
dong cua thay tridu ¢ vung nhi¢t d6i va a nhi¢t doi. Trén thé gidi, cac tén goi khac nhau thuong dugc sir
dung nhu “rirng ven bién”, “rirng & vuing thay tridu” va “rang ngap man” (FAO, 1994). O Viét Nam, thuat
ngit “rirng ngap man” duoc cac nha khoa hoc théng nhat su dung mot cach rong ral (Ngb Binh Qué va Vo
Dai Hai, 2012). Rung ngap man 1 noi cu trd, cung cap nguon thirc an cho cac quan thé sinh vat ¢ cac ving
ctra sdng, ven bién va c6 vai trd phan huy chat thai, giam thiéu 6 nhidém méi truong, diéu hoa khi hau, mg
rong dién tich dat boi, han ché x6i 1¢, xam nhap man, phong ho dé ven bién, ngan can séng bién va bao vé
san xuat néng nghiép vuing ven bién phia trong. Tuy nhién, rimg ngap man lai la ddi twong nhay cam, dé bj
anh huéng va bién dong theo thoi gian do tac dong cua cac hoat dong phat trién kinh té - x& hoi. Théng ké
dién tich rirng ngap man trén Thé gidi khoang 15,2 triéu ha vao nam 20035, véi dién tich Ién nhét tap trung
& chau A va chau Phi, tiép theo 1a Bic va Trung M. Trong giai doan tir nam 1980 dén nam 2005, dién tich
ring ngap man bi mit di 1a dang bao dong, khoang 20%, twong duong 3,6 tri¢u ha (FAO, 2007). O Viét
Nam, rng ngap man tap trung chu yéu & céc tinh ven bién thudc hai dong bang I6n 1a dong bang Séng
Hong va ddng biang séng Ctru Long. Theo thdng k&, rirng ngap man & dong biang séng Ciru Long ¢ xu thé
giam vé dién tich trong giai doan 1943-2008, khoiang 250,000 ha vao nim 1943 (Hong, Phan Nguyen va
Hoang Thi San, 1993), 191,800 ha vao nam 1983 (theo Vién Diéu tra, Quy hoach rimg). Dén nim 2008,
theo Pé an phuc hoi va phat trién ring ngap man ven bién giai doan 2008-2015 ciia Bo Néng nghiép va
Phat trién nong thon, thi rng ngap man & dong bang sdng Ciru Long con khoang 166,282 ha. Rimng ngap
man Ca Mau duoc biét dén nhu 1a khu ring c6 dién tich tap trung I6n nhat ¢ Viét Nam, tuy nhién, dién tich
ring bién dong dang ké theo thoi gian. Cac nghién ctru cho thdy, tdng dién tich ring Ca Mau khoang

* T&c gid lién hé
Email: tatuan@imgg.vast.vn
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149,982 ha vao nam 1943 (Moquillon, 1950), 120,680 ha vao nam 1965 (Tong va nnk, 2004) va giam
xudng con 65,469 ha vao nam 2013 (Tran Vian Thic, 2014). Tir naim1965 dén 2001, dién tich ring ngap
man bi mat di khoang 38,700 ha, twong dwong 32% dién tich nim 1965 (Tong va nnk, 2004). Trong giai
doan 2004-2009, dién tich ring ngap man tai Huyén Ngoc Hién, Ca Mau da giam 30% (Brunner va Quyen,
2011). Tai tinh Kién Giang, dién tich rirng ngap man udc tinh khoang 3,936 ha vao nam 1999 va tang lén
thanh 5,430 ha vao ndm 2006, tuy nhién, wc tinh dya trén anh vé tinh chi 1a 3,500 ha (Duke va nnk, 2010).
Phan 16n rirng ngap man phan bé ¢ hai huyén An Bién va An Minh véi dai rimg ngap man thay doi vé
chiéu rong tir 20m dén 500m (Nguyén Thi Kim Cdc va nnk, 2008).

Str dung tu liéu anh vién tham trong giam sat va danh gia bién dong dién tich ring ngap man da mang
lai hidu qua rat 16n va duoc thé hién trong rat nhidu cong trinh nghién ciu trén Thé gidi cling nhu & Viét
Nam. Mot nghién ciru rat cong phu da thyc hign viéc danh gia mot céch tong quat nhat dya trén phan tich
téng quan 180 cong trinh duoc thyc hién trong hon hai thap ky qua vé (g dung vién tham trong nghién
cau ring ngap man (Claudia va nnk, 2011). Nghién ctru nay da cho rang, trong bdi canh hién nay, vién
tham 1a cong cu duoc lya chon dé cung cap thong tin khong gian, thoi gian va phan bé hé sinh thai ring
ngap man, su khac biét loai, tinh trang sirc khoe va nhimng thay doi lién tuc cia quan thé rirng ngap man
theo thoi gian. Trong nghién ciru nay, cac dir liéu anh vé tinh Landsat TM va Landsat 8 OLI dwoc sir dung
dé phan loai hién trang va danh gia bién dong ring ngap man khu vuc dai ven bién Tay Nam Viét Nam
trong giai doan 1999-2015.

2. Co s6 tai liéu va phwong phap nghién ciu
2.1. Pham vi nghién cizu va co sé tai ligu

Pham vi khq vuc nghién cuu la vung ven bién va hai dgioTéy Nam Viét Nam thudc hai tinh Kién Giar]g
va Ca Mau, nam trong gisi han toa do: 103°25'23” dén 105°21'10” kinh d6 dong va 08°17'45” dén
10°35'00” vi do bac (Hinh 1).
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Hinh 1. So do pham vi khu vuc nghién citu

Nghién curu sir dung cac anh vé tinh Landsat TM thu nhan nam 1999, 2005, 2009 va anh Lansat 8 OLI nam
2015. Bao phu vung nghién ciru la cac canh anh va 125 - 54, 126 - 53 va 126 - 54, thong tin anh dugc sir dung
trong nghién cau the hién trong bang 1. Ngoai ra, dit liéu thuc dia bao gom 147 diém khao sat do de tai thuc
hién dugc sir dung dé xdy dung khéa giai doan va danh gia @6 chinh xé&c két qua phan loai.

Bdng 1. D liéu anh vé tinh Landsat si dung trong nghién cuu

B6 cam | Canh anh Gid t,hu Ng?y }hu B6 cam | Canh anh Gib thu Ngﬂay Fhu
nhan anh nhan anh nhan anh nhan anh

125 -54 09:51:01 27/10/1999 125-54 | 10:05:12 | 09/12/2009

126 - 53 09:55:31 21/12/1999 ™ 126 -53 | 10:10:39 | 29/10/2009

™ 126 - 54 09:55:55 21/12/1999 126 -54 | 10:10:54 | 13/10/2009

125 -54 10:02:43 24/08/2005 125-54 | 10:14:31 | 09/02/2015

126 - 53 10:06:35 19/01/2005 OLlI 126 -53 | 10:19:47 | 21/04/2015

126 - 54 10:08:51 15/08/2005 126 -54 | 10:20:11 | 21/04/2015
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2.2. Phwong phap nghién ciru
2.2.3. Phirong phdp tién xir Iy anh

Céc canh anh vé tinh thu nhan da dugc hiéu chinh hinh hoc (¢ mirc L1T) va dua vé hé toa d6 UTM, mui
48 str dung Dgtum ‘VVGS-84“. Cai,c budc tien Xu Iy anh dugc thuc hién thong qua hiéu chinh btrc xa, hie}u
chinh khi quyén nham chuyén doi cac gia tri cap d6 xam DN (Digital Number) v¢€ gia tri phan xa mat dat.
Sau do6 anh duogc cat va ghép dam bao bao phu toan bd khu vuc nghién ctu (hinh 1).
2.2.4. Phuong phap phdn logi anh

~Dé xay dung c4c ban do hién tang ring ngap man tai cac thoi diém thu nhan anh khac nhau, nghién ciru

tién hanh phén loai cd kiém dinh si dung phuong phap phan loai x4c suat cuc dali (Maximun Likelihood).
Tir két qua phan loai, thuc hién danh gia do chinh x4c va tién hanh cac budc sau phan loai dé co duoc két
qua CUOI cung
2.2.5. Phirong phap danh gid bién dong bang GIS

Nghién ctu sir dung thao tac chong ghép s6 hoc cua cong nghé GIS dé danh gia bién dong. Cac lop
thong tin dau Vao can dugc ma hoa thanh dang s6, moi dang s6 dac trung cho mét doi tuong cua 16p thén’g
tin dau vao, thong tin dau ra duoc giai md tro lai va dua vao do co thé biét dugc xu thé bién dong cua doi
tugng can quan tm. Coéng thirc danh gia nhu sau:

IDBlen dong — IDTruorc*looo + |DSau

Trong d6: IDpién dong: 12 gia tri bién dong cho biét dang 16p phu ctia ndm trude chuyén doi sang dang 16p
phu cua nam sau.

IDTrse: Gia tri s6 duge mi hoa tir cac dang 16p phu ctia nam trude

IDsa: Gid tri s6 dwoc ma hoa tir cac dang 16p phi ciia ndm sau
2.2.6. Phuong phdp danh gia dé chinh xac phén logi

Nghién ctru sir dung cong thic tinh chi sb Kappa dé danh gié d0 chinh xac phan loai, cong thirc nhu sau:

K=hF P—MP—lin P= ZPP = Zn
1_Pc V6 U_i:l ii_N e i V 1 i+ +|_ i+ i
Trong d6:

K: Chi s Kappa; Po: D6 chinh xéc cuia thoa thuan quan sat; Pc: Udc tinh cua thoa thuan co hoi;

N: Tong s6 diém quan sat; M: S6 hang (cot) trong ma tran danh gia; ni: S6 diém quan sat trén hang i va
cot i; niv: Tong sb diém quan sét trén hang i; n.i: Tong sé diém quan sét trén cot i

Hé s6 Kappa dao dong trong khoang tir 0 dén 1 va dugc chia thanh 3 nhém chinh:

K > 0.8: Do chinh xéac cao; 0.4 < K < 0.8: Do chinh xac trung binh; K < 0.4: Do chinh xéc thip
3. Bién dgng rirng ngap min khu vuc Tay Nam Viét Nam giai doan 1999-2015
3.1. Phan logi hién trang rirng ngdp mdan

Phuong phap phan loai c6 kiém dinh dugc thyuc hién trén céc anh vé tinh tai cac thoi gian thu nhéan anh
vao cac nam 1999, 2005, 2009 va 2015. Dya trén dir liéu khao sat thuc dia, cac khoa giai doan vé dbi tuong
16p phu thyc vat trén anh v¢ tinh dugce xay dung cho muc dich thanh 1ap ban dd & ty 1€ 1:50.000. Theo @0,
khu vie nghién ctru bao gom 8 dbi tuong chinh la: rimg ngdp man, ring ty nhién, ring trong, dat nudi trong
thity san, dat chuyén trong loa, cay tréng 1au nam, khu dan cu va mat nude. Sau khi phan loai, két qua phan
loai dugc danh gia bang chi sb Kappa dua trén 147 diém khao sat thyc dia. Két qua danh gia cho thay do
chinh x4c toan cuc dat 86.4%, chi so Kappa co gia tri la 0.838 (bang 2).

Bang 2. Két qua danh gia dé chinh xac va tinh chi sé Kappa

Dir liéu phén loai
M@ @ |G |6® | F]@® |Tong
Rung ngap man (1) 9 0 0 1 0 1 0 0 11
. | Rung ty nhién (2) 0 21 0 0 0 6 0 0 27
‘& | Rung trdng (3) 0 0 6 0 0 0 0 0 6
2 | Pt nuai trong thuy san(4) 1 0 0 | 14 | 2 0 0 0 17
= | Dat chuyén lda (5) 0 0 0 0 25 2 0 0 27
2 | Cly trong 1au nam (6) 0 2 1 0 0 23 4 0 30
8 Khu dén cu tap trung (7) 0 0 0 0 0 0 25 0 25
Mt nuéc(8) 0 0 0 0 0 0 0 4 4
Tong 10 23 7 15 27 32 29 4 147
Do chinh x&c toan cuc: 86.4%; Chi s6 Kappa: 0.838
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Nhur vy, v6i hé s6 Kappa > 0.8 thi két qua phan loai co d chinh xac cao. Trén co s cc ban d phan
loai 16p phu thyc vat (hinh 2), d6i tugng rimg ngap man dugc trich xuat dé 1am co s¢ danh gia bién dong.
Théng ké vé dién tich cho thdy, tong dién tich rimg ngap man trong nam 1999 1a 75.974,80 ha, nim 2005
14 75.381.15 ha, ndm 2009 1a 66.146,39 ha va nam 2015 1a 92.234.33 ha.

10330 104°00°

103°%0 104°00 10430 10500 10330 104°00° 104°30 105°00°

Hinh 2. Ban d6 phan loai 16p phu thyc vat (thu nho tir ty 1€ 1:50.000), theo thir ty tir trai sang phdi va tur
trén xuong dudi twong tng vaGi cac nam 1999, 2005, 2009 va 2015

3.2. Bién dgng rieng ngdp man khu veec nghién cieu giai doan 1999-2015

Trén co s¢ cAc ban do hién trang rimg ngap méan duoc trich xuat tir c4c ban d6 hién trang I6p phi thyc
vat tuong ung, thuc hién danh gia bién dong rieng ngap man cho tung giai doan va cdy dung ban d6 bién
dong rung ngap man (hinh 3).
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Hinh 3. Ban dd bién dong ring ngap man (thu nho tir ty 1é 1:50.000), theo thr tu tir trai sang phai tuong
ng vai cac giai doan 1999-2005, 2005-2009 va 2009-2015
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Tir két qua nghién ciu cho thay sy bién dong rirng ngap man giai doan 1999 - 2015 khu vuc ven bién
Tay Nam Viét Nam co su tang giam khac nhau theo ting giai doan (bang 3). Méc du di¢n tich rung ngap
man khong thay ddi qua timg giai doan van gitr dugc ¢ mirc twong ddi cao, song dién tich rirng bi suy giam
hoic tang Ién ciing c6 su thay doi theo khong gian tly thuoc vao mirc do tac dong ciia con ngudi Va cac
chinh sach cu thé cua timg dia phuong c6 lién quan dén quan Iy va khai thac rimg ngap man.

Bang 3. Dién bién chung cua ring ngdp mdn giai doan 2000 - 2015

Péi twong Dién tich (ha)
i 1999-2005 2005-2009 2009-2015
Rirng ngap man khong doi 60.509,09 54.962,06 51.968,98
Rirng ngap man mat di 15.465,71 20.419,09 14.176,41
Rung ngap man thém mai 14.872,06 11.184,33 40.265,35

Nhin chung, vé& xu thé, tong dién tich rirng ngap man giam dan tir nim 1999 dén nim 2009 va sau do lai
¢6 xu thé tang dén nam 2015.

+ Trong giai doan 1999-2005, vé co ban dién tich rimg bi mat di va thém méi 1a xap xi nhau, nhu vay
dién tich rirng ngap man c6 bién dong giam nhung khéng nhiéu.

+ Giai doan 2005-2009, dién tich ring bi mét di 16n hon dién tich rirng thém méi uéce tinh khoang trén
9.000 ha. Vi vay, ma tong dién tich rirng ngap man giai doan nay da giam di so véi giai doan trudc. Viéc
thyc hi¢n nghi quyét 09/2000/NQ-CP ciia Chinh phii vé chuyén dich co cAu kinh té, trong giai doan 2005 -
2010 din dén dién tich reng ngép man c6 su bién dong dang ké. C6 nhidu nguyén nhan khac nhau, nhung
nguyén nhan chinh van la do sy ma rong dién tich nudi tom ven bién.

+ Giai doan 2009 - 2015, tong dién tich ring ngap man dugc thém mai khoang 40.265 ha so voi dién
tich rirng bi mat di 1a 14.176 ha, nhu vay vé xu thé chung trong giai doan nay dién tich ring tang lén dang
ké, khoang trén 26.000 ha. Trong cac giai doan trudc, phong trao nudi tdm xuat khau phét trién manh, viéc
chuyén dbi rirng ngap man thanh cac dam nudi tdm dién ra 6 at va khdng c6 su kiém soat. Diéu nay da lam
mat can bang hé sinh thai va nguy co thién tai c¢6 thé anh huong 16n dén doi sdng nguoi dan. Trude nhiing
nguy co tiém an cé thé xay ra theo huéng tiéu cuc, giai doan nay dién tich rirmg ngap man dang c6 xu huéng
tang 1én do trong rirng theo mé hinh 1am - ngu két hop.

Nhu vay, su suy giam dién t|ch rieng ngap man khu vuc nghlen Clru trong giai doan 1999-2009 chu yeu
do khai thac chua hop ly cac nguon tai nguyén nhu khai thac go ring ngap man c6 san, chuyén doi rimg dé
san xuat néng nghiép va nudi trong thily san vén dugc khuyén khich bai cac chinh sach quan ly dat dai
trong giai doan nay. Nhin chung, vé mat chinh sach cua Nha nuéc vira khuyén khich van d& bao vé ring
ngap man va phat trién kinh té, song van con nhirng bét cap ddi véi nhitng dia phuong cu thé do viéc trién
khai chua hop ly, thiéu cac giai phép tiép can ky thuat dé hd trg cong dong lap ké hoach quan ly ring bén
virng va huéng loi tir rimng. Do vay, con ¢ nhitng khu vuc dién tich va chét lwong ring ngap man giam s(t.
Nhin vé khia canh kinh té, viéc mé rong dién tich nuéi tdm mang lai nguon lgi kinh té khdng nho d6i véi
viing nghién ctiu, tuy nhién xét vé& khia canh xa hoi va phong chong thién tai thi dién tich ring ngap man
mat di dang gdy nén nhitng hiém hoa khon ludng ddi véi nguoi dan. Chinh vi vay, can nhic giira lgi ich
kinh té va bao dam an toan trong doi séng dan sinh 1a mot viéc 1am can thiét ddi vai dia phuong.

4. Két luan

Két qua cua nghién ctru da thyc hién phan loai l6p phua thuc vt cho cac nam 1999, 2005, 2009 va 2015
tir dit liéu anh vé tinh Landsat, sau d6, dugc danh gia do tin cay bang chi sé Kappa dua trén 147 diém khao
sét thue dia. Do chinh xAc toan cuc dat 86.4% va chi sb Kappa 1a 0.838 da cho thiy két qua phan loai c6 do
chinh x4c cao, dap ng viéc xay dung ban d6 & ty 1 1:50.000. Hién trang rirng ngap man khu vyc nghién
ctru duoc trich xuit trén co sé cac ban dd 16p phu thc vat ciia cac ndm tuong Ging.

Két qua phan tich va danh gia xu thé bién dong rung ngap mén giai doan 1999-2015 cho thay rang, trong
giai doan 1999 - 2009 dién tich rimg ngap man luén cé xu thé glam do dién tich rirng bi mat di cho cac muc
dich str dung khéc ludn 16n hon dién tich rung dugc phuc hoi va trong méi. Giai doan 2009- 2015 dién tich
rang ngap man khu vuc nghién cau ¢6 chiéu hudng gia tang, dién tich rirng thém m¢i tang gan gap 3 lan
so véi dién tich rimg mat di. Pay 1a két qua cua viéc trong rimg theo md hinh 1am - ngu két hop.

Rirng ngap man ludn bién dong theo thai gian va chiu tac dong cia rat nhiéu yéu td, trong d6 chinh sach
ctia Nha nude lién quan dén viéc quan Iy va khai thac ring ngap man, cac chinh sach lién quan dén viéc
chuyén dich co ciu kinh té cua dia phuong theo ting giai doan va viéc ngudi dan ty ¥ chuyén d6i muc dich
sir dyng tir rirng ngap man sang nudi thay hai san la nhitng nguyén nhan chinh dan dén bién dong rimng
ngap man & khu vuc ven bién Tay Nam Viét Nam.
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ABSTRACT

Study of mangrove forests changes in the coastal area of the
Southwest region of Vietnam using remote sensing data and GIS

Tran Anh Tuan®™, Tran Thi Tam?, Pham Viet Hong?, Nguyen Thi Anh Nguyet?,
Le Dinh Nam?, Nguyen Thuy Linh?
LInstitute of Marine Geology and Geophysics - VAST
2 Vietnam Institute of Meteorology, Hydrology and Climate change

This paper represents the research achievements on the land cover changes of mangrove forests of the
Vietnam southwestern coastal zone during 1999-2015 based on image classification using satellite scenes of
Landsat TM in 1999, 2005, 2009 and Landsat 8 OLI in 2015. The overall accuracy of classification result was
86.4%, and the Kappa coefficient was 0.838. GIS techniques were applied to evaluate the modification of
mangrove forests for three periods (1999-2005; 2005-2009; and 2009-2015) according to the temporal
mangrove pattern at the scene acquiring time. The result showed the degradation trend of mangrove cover had
decreased from 1999 to 2009 but has been gradually escalated in the last period from 2009 to 2015. In the first
period from 1999 to 2005, the degraded mangrove area was approximately equal to the newly reforestation,
however the mangrove was slightly decreased. In the next period from 2005 to 2009, the calculated loss of the
mangrove forest was over 9000 hectares and caused a greater shrinkage of total mangrove coverage than the
former stage. From 2009 to 2015, the new reforested mangrove was 26.000 hectares greater than the degraded
area that made a remarkable growth of total forest cover. In summary, the mangrove forest is developed
continuously and under numerous alternated factors, of which the State governing policies and the self-willed
dual shifting between fish farming and mangrove forest of landowners play as principle reasons for mangrove
cover changes in the study area.

Keywords: Mangrove Cover Changes; Coastal Area; Remote Sensing; GIS; Southwest of Vietnam.

306


https://vi.wikipedia.org/wiki/ISSN
https://www.worldcat.org/search?fq=x0:jrnl&q=n2:2072-4292
https://vi.wikipedia.org/wiki/DOI
https://dx.doi.org/10.3390%2Frs3050878

