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Nghién ciiu danh gia su phan ho
va rui ro sinh thai clia mdt sd kim loai nang
trong tram tich song 'Set TP. Ha Nm

O PAO TRUNG THANH, PANG THI NGOC THUY, NGUYEN THI HONG
Trudng Pai hoc Mé - Dia chat Ha Noi

Tém tat

-

Tram tich séng, h6 co chua cac kim loai nang déc hai la mét trong nhing
nguyén nhan gay 6 nhiém méi trudng nudc. Séng Sét thuéc hé théng séng ndi
thanh Ha Noi ngay cang 6 nhiém do nudc thai sinh hoat, dich vy va san xuat
chua qua xa ly thai truc tiép vao dong séng. Nghién cuu dugc thuc hién dé
danh gia muc dé anh huéng cua cac kim loai ndng trong tram tich séng dua
vao chi sé tich liiy dia chat (Igeo) va chi sé ri ro sinh thai tiém nang (RI). Két
qua cho thdy, ham lugng dao déng cta cac kim loai nang trong tram tich khéng
cao: Néng dé Cr dao déng trong khoang 18,73-188,00; Cu la 16,56-292,60; Zn la
87,00-1693,00; As la 3,96-72,76; Cd la 0,18-5,90; va Pb la 9,87-176,80 mg/kg trong
lugng khé. Bén canh dé, két qua cua yéu to rdi ro sinh thai tiém nang cho thay
dién bién rti ro cta kim loai ndng theo thu tu giam dan tu Cu> Zn> As> Cd>

Cr> Pb.

Pat van dé

O nhiém kim loai nang (KLN) trong nuéc va tram
tich 6 cac LVS la mot van dé 16n vé moi trudng vi
tiém nang rdi ro cho hé sinh thai va anh hudng dén
stic khde con ngudi. Mot lugng I6n cac chat gay 6
nhiém tu cac hoat dong san xuat, dich vu va do thi
sé lién két vGi cac vat chat I Iling trong nuGc va sau
do6 1&ng xudng tram tich. Mot s6 chat gay 6 nhiém
dang dugc quan tdm va nghién ctu trong tram tich
gbm: PCBs, PAHSs, Cu, Pb, Hg, Zn, va As [6].

Ha Noi 1a mét trong nhiing luu vuc c6 hé théng
séng day dac bao gom: Séng Héng, sdng Pa, séng
Nhué, sdng B4y va cac sdong nhanh nhé chay trong
thanh phd. Trong do, sdng Sét nam trong hé théng
séng nhanh, cé chiéu dai khoang 3,6 km bat nguén
tti hé B4y Mau, chay doc theo tuyé&n dudng Tran Dai
Nghia, Truong Dinh vé phia Nam va dé vao hé Yén
S4. Hién nay, sdng dang chiu sy gia tang vé lugng
nudc thai ti cac hoat dong san xuét, dich vu va sinh
hoat do thi. Cac ngudn thai mang theo cac chat hiiu
cd, kim loai nang, vi sinh vat,.. tich Ity trong tram
tich va hé sinh thai dudi nuéc. Trong sd cac tac nhan
d nhiém nudc, kim loai nang la mot trong nhiing doi
tugng can dugc quan tam bai doc tinh, tinh bén viing
va kha nang tich Iy sinh hoc clia ching.
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Bang 1. Vj tri 1Ay m4u trdm tich séng Sét

N Toa dd
SHM Vi tri
XM Y (E)
SS1 [Tran Pai Nghia | 20.993309 N | 105.843243 E
SS2 [Bo Séng Sét 20.989684 N | 105.843467 E
SS3 [Truong Pinh 20.981944 N | 105.845556 E

Thu thap mau va phuong phap nghién ctu

Khu vuc nghién cuu, I8y mau

Nghién ctu thuc hién doc séng Sét vGi cac vi
tri 14y mau dugc théng ké trong bang 1 theo cac dgt
khao sat thuc té trong nam.

Phuong phap xi ly mau

Mau dudc xU Iy cho ddng nhat, chiia vao &ng nhua
PVC, dudc bit kin 2 dau dé tranh mat mau, xao tron
mau va tranh anh sang truc tiép. Sau dé, mau dugc
b&o quan va chuyén vé phong thi nghiém dé phan tich.

Mét s6 phuoing phap phan tich tai phong thi nghiém

Quy trinh phan tich ham Iugng téng kim loai
(theo US EPA Method 3051 va US EPA Method
6020A); quy trinh phan tich dang kim loai (theo quy
trinh chiét lién tuc cai tién cla Tessier va US EPA
Method 6020A).

XU ly s6 liéu va QA/QC: Banh gia theo quy
chuén: QCVN 43:2017/BTNMT - Quy chuén ky
thuat quéc gia vé chét lugng tram tich.



Hé s6 lam giau EF dudc tinh theo cong thic
dudi day [4]:

_ Cp(sample) /Cyor(sample)
HE= Bp(background)/Byef(background) (1 )

Trong d6: Cn: Ham lugng KLN trong mau phan
tich; Cref: Ham lugng KLN d6i sanh trong mau phan
tich; Bn: Ham lugng cac KLN nghién ctu hién dién
trong I16p vo Trai dat; Bref: Ham lugng KLN d6i sanh
hién dién trong I16p vo Trai DAt.

Panh gia muc do tich tu 6 nhiém clia cac KLN
trong tram tich day séng dua vao chi sd tich Ity dia
chat Igeo [2]:

Igeo = log cn (2)

1,5Bn

Trong d6: Cn: Ham lugng KLN trong mau phan
tich; Bn: Gia tri nén cta KLN phan tich trong vo Trai
dat; hang s6 1,5 dugc st dung phu thudc vao sy
khac nhau clia moi truéng nghién ctu do cac phat
thai nhan tao [5].

P& danh gia rdi ro sinh thai tiém nang trudc tién
can thyc hién danh gia mdc doé 6 nhiém clia cac
KLN trong tram tich theo chi s6 C [4]. Chi s6 nay
dudc tinh nhu sau:

G=% (3 =G (4)

Trong dé:

> ham lugng KLN TB do dugc trong trdm tich
tai khu vuc nghién ctiu (mg/kg);

Ck gia tri tham chi&u vé& mdc do 6 nhiém thudng
la TCCP ctia KLN trong tram tich;

¢ y8u t& 6 nhiém cla tung kim loai
(contamination factor);

C: muc dd 6 nhiém cla KLN (the degree of
contamination).

Sau khi xac dinh muc ddé 6 nhiém, ti€n hanh
danh gia rui ro sinh thai cac KLN trong tram tich
théng qua chi sé Rl [3]:

E =G T (5) RI =i, Ef (6)

Trong do: EL y&u t6 rii ro sinh thai ciia tiing
KLN (ecological risk factor);

Ty yéu t§ dap Ging doc hai ctia KLN (the toxic-
respond factor).

Két qua va thao luan

K&t qua phan tich cho thdy, ham lugng KLN
trong tram tich bién thién theo c& khdng gian va thdi
gian. Tuy nhién, phan bd ham lugng KLN trong
khdng gian khdng c6 su khac biét ro rét va khéng
¢ xu huéng chung cho tat ca cac diém ldy mau.

Tuong tu, sy thay ddi theo thdi gian (cac dot Iay
mau) khdng thé hién rd rang, tri vi tri I8y mau tai
SS3 (Cr (64.7-188 mg/kg), Cu (164 - 437 mg/kg),
Zn (483 - 1693 mg/kg), Cd (0.86 — 5.90 mg/kg), Pb
(36.4 - 177 mg/kg).

K&t qua phan tich Cr trong thang 3/2018 chua
cho th&y sy & nhiém, phan anh qua cac gia tri van
nam trong gi6i han cho phép theo QCVN 43:
2017/BTNMT. Tuy nhién, hai dgt I&y mau sau dé
cho két qua vugt ngudng cho phép tu 1,7 (SSH1
thang 3/2019) dén 2,1 lan (SS3 thang 3/2019).

K&t qua phan tich Zn va As trong cac dgt déu
vugt TTCP, trong do6: Zn dgt thang 5/2018 vugt 4,7
lan, thang 3/2019 vugt 4,4-5,4 |an; As thang 3/2018
vugt 1,7 lan, thang 5/2018 vudt 4,3 lan, thang
3/2019 vugt 3,1-3,5 lan.

K&t qua phan tich ham lugng téng clia cac KLN
trong nghién cldu nay cao hadn, ngoai trt Cr, gia tri
nay thap han so véi nghién ctiu ctia Tran Buc Ha [1].

Ham lugng cac kim loai nang tai mét sd diém
kh&o sat mac du chua vugt muc cho phép nhung ciing
da tién t6i gan gia tri & mic dd cé kha nang gay tac
dong dén cac sinh vat day do su x4o trdn tram tich.

K&t qua tinh toan dugc muic do tich Ity cac KLN
trong tram tich theo céng thiic (2) va dugdc thé hién
4 Bang 2.

Cac kim loai Mn, Fe c6 chi sé tich Ity dia chat
Igeo < 0 nén chua cé dau hiéu bi & nhiém. Cu, As,
Zn,Cd,Pbcogiatri0o <lgeo <2, biéu hién 6 nhiém
& muc dé trung binh. K&t qua tinh toan chi s tich

Hinh 1. Vj tri cdc diém I8y mau doc séng Sét

e
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Hinh 2. Biéu doé ham lugng cac KLN trong trdm tich
theo vi tri va thdi gian 18y mau (mg/kg)

Copper (Cu) Chromium (Cr) Zinc (Zn) Arsenic (As) | Cadmium (Cd) Lead (Pb)
300 2500 80 — 5 200
200 | 180
250 | : 70 5 160
2000 140
s00| 150 60 ST |12
¥ 1500 | 50 3 | 100 |
150 | 2 100 | 40 2 | s
M | w00 | 30 . .| 40 -
100::( 1 | 1 20
el H ”| | 500 —1» 10 1T |° kstssasss | ° fostssosss
o 1 H o —— o = - 0 L J !—.J.Mar-ﬂ.s May-18 .Mar-is
551552553 [5S1 582 553 SS1882883 | 881882883 ooy a3:2017/8TNMT
Bang 2. Mdc do tich liy dia chat cia KLN
trong tram tich theo vi tri va thdi gian lay mau
Thoi Ky hicu Igeo
gian méu Cr Mn Fe Cu 7n As cd Pb
Sivnie SS2 -0.9 -1.2 -0.8 -0,7 -0,1 0.2 -0.1 -
S$S3 04 | -1,0 0,9 0,1 0,7 1,0 0,6 -
5/2018 SS1 0,1 - 1.4 0,5 1,1 14 L0 | 07
SS1 0,0 -0,6 -0,5 0,5 1.1 1.3 1,2 0,9
3/2019 : ; : B B B > ;
83 0,1 0,5 0.3 0.6 1.2 1,3 1.4 1,0
Bang 3. Két qua tinh toan chi sé Cq
clia mot sé KLN trong mau tram tich séng Sét
Cr Cu Zn As cd Pb Cy Phin logi
¢f | 036-13 | 020-08 | 063-31 | 064-1.9 | 0,15-06 | 021-1,3 | 2,19-89 | Murc 6 nhifm thip
Bang 4. Chi sé rdi ro sinh thai tiém nang Rl
clia mot sé KNL trong mau tram tich séng Sét
Cr Cu Zn As Cd Pb RI Phin loai
E} 0,7-2,5 1,0-3,8 0,6-3,1 6,4-18,9 | 4,6-184 | 1,1-6,3 144-52,9 Rili ro sinh théi thap

IGy dia chat cho thay, mic do 6
nhiém ngay cang cé xu hudng
tang theo thdi gian.

K&t qua tinh toan cac chi sé
danh gia muc do 6 nhiém Cgy, chi
s6 danh gia rdi ro sinh thai tiém
nang RI (Bang 3, 4) chi ra réng
muc dé & nhiém bdi KLN trong
tram tich trén séng Sét & mdc
thap dén viia phai va rii ro sinh
thai cling chi & muc thap. Mic do
doéng gop chisé Cy clia As va Zn
cao nhét véi gia tri lan lugt 1a 1,9
va 3,1 day ciing la hai thong sé
c6 hé s6 lam giau cao. Doi vai chi
s0 rui ro sinh thai tiém nang Rl thi
As va Cd la hai nguyén t6 dong
gop 16n nhat véi gia tri 1an lugt la
6,4-18,9 va 4,6-18,4. Tém lai,
muc dd 6 nhiém va rdi ro sinh thai
b&i KLN trong tram tich séng Sét
chua cho thdy muic dd & nhiém va
rGi ro sinh thai cao. Tuy nhién,
van can cé nhiing bién phap
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nham giam thiéu cac KLN déng
gép I16n nhu As, Cd bdi tinh doc
cao clia ching dén hé sinh thai.

Két luan

K&t qua phan tich KLN téng
trong tram tich cho thdy, hau
hét cac KLN déu co gia tri cao,
ti xdp xi dén vugt QCVN 43:
2017/BTNMT. Ham lugng KLN
trong tram tich cé xu hudng tang
dan theo thdi gian va khong c6 xu
hudng chung theo cac vi tri 1ay
mAau. Hau hét cac kim loai ton tai
chi yé&u & hai dang lién két hiiu
co va lién két vsi Fe — Mn oxit. Su
phan bd cac dang kim loai kha
tuong dong tai cac diém.

DBanh gia hé so lam giau EF,
rdi ro sinh thai Rl cho thdy, As
lubn ¢c6 muc dé lam giau cao
nhat va c6 muic do déng gop rui
ro sinh thai I6n nhat. Gia tri trung
binh cla chi s6 rui ro sinh thai
tiém nang cla cac kim loai sép

xép theo thu ty: Cu> Zn> As>
Cd> Cr> Pb.

Qua qua trinh nghién ctu cé
thé thdy, muc doé & nhiém KLN
tram tich sébng Sét ngay cang
tang. Thé hién bang viéc so sanh
vGi cac nghién ctiu truée do. Diéu
nay ching td mot sé bién phap
cdi thién chat lugng nudc song
Sét gan day chua dem lai hiéu
qua cao. D& khéc phuc tinh trang
nay can co bién phap dai han,
dé la tach hoan toan nudc thai
khdi cac dong song hoac xay
dung céac tram xU ly tai cac diém
gom, cong Ién trudc khi thai vao
dong sbng.
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