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Nghién ciru danh gia ham lwong kim loai ning trong trim tich ven bo
khu vuc ddo Cai Bau, tinh Quang Ninh

Dao Trung Thanh® %", Nguyén Thi Hong ?, Tran Thi Ngoc?

aKhoa Méi truong, Truong Pai hoc Mo-Dia chét, Viét Nam,

"Hoc vién Khoa hoc va Cong nghé, Vién Han 1am Khoa hoc va Cong nghé Viét Nam
* Tac gid lién hé

Ho va tén: Pao Trung Thanh

Dién thoai: 0974258985

E-mail: daotrungthanh@humg.edu.vn

Tém tit
Tram tich bii tridu ven bién ¢ vai tro quan trong trong dénh gia kha ning tich lity va
phan 4nh tac dong lau dai cta kim loai ning tir cac ngudn tu nhién va nhan tao. Nghién
ctru nay danh gia ham lugng cac kim loai nang As, Pb, Cd, Cr, Zn, Cu va Hg trong 11
mau trim tich bé mat, thu thap qua bon dot trong nam tai khu vuc bai triéu ven déao Cai
Bau. Két qua cho théy ham lugng kim loai nhin chung ¢ muc thép, voi As 1,50-13,89, Pb
4,19-30,36, Cd 0,46-0,67, Cr 3,25-25,18, Cu 2,75-36,02, Zn 42,49-136,84 va Hg 0,42—
0,46 (ppm), déu thap hon cac ngudng hudng dan chat lwong tram tich qudc té. Cac chi s6
dia hoa cho thay Igeo < 0 d6i véi hau hét kim loai, phan anh trang thai tir khong 6 nhiém
dén 6 nhiém nhe; riéng As tai mot sb diém (TTO1, TT03) dat muc 6 nhiém nhe. EF cia
As (1,5-2,8) va Cu (1,2-1,6) cho thdy dau hiéu anh huéng nhan sinh, trong khi PERI <
70 trén toan khu vuc, tuong (mg nguy co sinh thai thap, véi As c6 dong gop chu yéu.
Phan tich PCA va HCA xac dinh sy chi phéi déng thoi cua nguén tu nhién va hoat dong
nhan sinh nhu nudi trong thiy san va van tai bién.
T khoa: Kim logi ndng, tram tich ven bién, ddio Cdi Bau

trong phat trién kinh té, an sinh xa hoi va
1. Pit van dé bao ton da dang sinh hoc. Tuy nhién, trong
Mai trudng bién dao ven bo 1a hé sinh thai  bdi canh phét trién manh mé& cac nganh

dong luc hoc cao, dong vai tro quan trong  cong nghiép ven bién, nudi trong thay hai
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san, du lich va d6 thi hoa, nguy co 6 nhiém
moi truong — dac bict 1a 6 nhiém kim loai
nang — dang tré thanh mét thach thic 1on
dbi voi cac ving cira song, bai tridu va cac
d4o ven bién Viét Nam.

Trong sb céc dang 6 nhiém, kim loai nang
1a nhom chat nguy hai do dic tinh doc, kho
phan huay, dé tich lity trong trim tich va
chudi thirc an. Nhidu nghién ctru trong va
ngoai nudc di chi ra rang cac kim loai nay
c6 thé ton tai lau dai trong tram tich day va
tai phat thai vao nudc khi didu kién méi
truong thay doi (vi du nhu thay doi pH,
dong chay hoac xdo tron co hoc) (Ahmed
va cong su, 2022; Duong va Nhung, 2024).
Viéc danh gia hién trang va nguy co sinh
thai do kim loai ndng trong moi trudong
tram tich do d6 ¢ y nghia quan trong trong
viéc dinh hudéng quan ly, st dung tai
nguyén bién bén viing.

Cai Béu l1a dao 16n thudc huyén dao Van
Do6n nam trong ving ven bién Vinh Bai Tir
Long, tinh Quang Ninh, khu vuc c6 dac
diém dia hinh da dang v&i nhiéu bai triéu,
ctra song va vung ngap man. Pay la khu
vue ¢6 toc do phat trién kinh té — x3 hoi
nhanh choéng, dac biét trong cac linh vuc
nudi trong thay san 1dng bé, du lich bién
ddo, cang bién va van tai bién. Bén canh
d6, hoat dong xa thai tir dat lién, nhét 1a tir

cac con song nhu song Ba Ché, song Tién
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Yén, va viing giap ranh thanh phé Cam Pha
cling c6 kha ndng mang theo mot lugng
dang ké chat 6 nhiém ra ving bién tiép
nhan. Do d6, tram tich tai cac bai triéu ven
bo ¢ khu vuc nay duge xem la noi tich tu
lau dai cac kim loai ning c6 ngudn gbc tur
nhién 1an nhan sinh.

Trén thé gidi, cac chi s6 dia hoa hoc nhu
Igeo (Chi sb tich lity dia hoa), EF (Hé s6
lam giau), CF (Hé s6 6 nhiém) va PERI
(Chi s6 nguy co sinh thai tong hop) da
dugc su dung rong rai trong danh gia mirc
d6 6 nhiém tram tich va xac dinh nguy co
tiém tang ddi v6i hé sinh thai thuy sinh.
(Ling va cong su, 2022; Naik va cong su,
2023). Bén canh d6, phan tich thanh phan
chinh (PCA) dugc ap dung dé nhan dién
cac nhom yéu t6 co cing ngudn phat sinh
va xac dinh sy chi phéi cua cac tac dong tu
nhién hodc nhan tao dén sy phéan bd kim
loai nang trong khong gian. (Robledo Ar-
dila va cong su, 2024)

Tai Viét Nam, cac nghién ctru vé kim loai
ning trong trim tich ven bién da duoc thuc
hién & mot s6 khu vuc nhu Mong Cai, song
Dong Nai, ving bién phia Nam. .. (Loan va
cong su, 2022; Duong va Nhung, 2024; An
va cong sy, 2025). Tuy nhién, sé liéu cu
thé cho khu vuc ddo Cai Bau, Vinh Bai Tt
Long con han ché va thiéu tinh hé théng.

Trong bdi canh dao Cai Bau dang duoc
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quy hoach tr¢ thanh ving dic khu kinh té
trong diém va cira ngd qudc té, viéc danh
gia hi¢én trang 6 nhiém kim loai nang tai
céc bai tridu ven dao 1a rat cp thiét, nham
cung cap dir liéu nén phuc vu cong tic quy
hoach, giam sat moi truong va dé xuét giai
phap quan ly, khai thac tai nguyén bién
mot cach bén viing.

2. Lay miu va phwong phap nghién ciru
2.1. Khu vuc va thoi gian nghién ctru
Nghién ctru dugc thuc hién tai khu vuc bai
triéu ven bién dao Cai Bau, thudc Vinh Bai
Tt Long, kéo dai tir phia Tay Nam dao Cai
Bau (gan khu vuc xd Ha Long va xi Ha
Mai) dén ving ven xi Van Yén & phia

Pong Bic. Trong giai doan 2020-2021,
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107°35'0"E

thu 11 miu trAm tich bé mat (Hinh 1).

2.2. Phuong phap lay va xir Iy miu

Mau tram tich bé mat duoc léy 0 d0 sau 0—
5 cm bang ong PVC. M&i mau 13 hdn hop
ctia 3 diém cén ké trong pham vi 5-10 m
dé dam bao tinh dai dién. Mau sau khi thu
duoc cho vao tai nhém, bao quan ¢ nhiét
do thap va dua vé phong thi nghiém.

Mau duoc sdy kho & 60°C, nghién min qua
ray 0,063 mm. Kim loai duoc chiét béng
phuong phéap aqua regia (HCI: HNO3 theo
ty 18 3:1) va do bang Quang phd phat xa
nguyén tir plasma (ICP-OES). Cac kim
loai dugc phan tich gém: As, Pb, Hg, Cd,
Cr, Zn, Cu.

2.3. Céc chi s6 dia hoa
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Hinh 1. So dd vi tri léy mau tram tich bé mit ven dao Cai Bu
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Chi sb tich liy dia hoa (Igeo) (Miiller,
1969):

_ Cn
Igeo - logzm (1)

trong do: C,: néng d6 kim loai do duoc;
By, 1a gia tri nén; hé s6 1,5 dé bu trir bién
dong nén tu nhién.

Heé sb 1am giau (EF):

_ Cn/Cref(mau)
B = B /Brer(en) 2)

trong d6: C,: Ham lugng KLN trong mau
phan tich; Cref, Bres: Ham lugng KLN ddi
sanh trong mau phan tich va nén (thuong
ding nguyén tb tham chiéu it bi anh huéng
boi con nguoi).

Chi s6 nguy co sinh thai tiém tang (PERI)
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(Hakanson, 1980):
PERI =Y EL=Y" . TExC X F; (3)
trong do: T': 1a hé sb doc hai sinh thai cua
tung kim loai.

2.4. Phuong phap thong ké da bién

Phan tich cum (HCA) va thanh phan chinh
(PCA) dugc thyc hién dé nhom cac kim
loai ¢6 ngudn gdc chung, phan biét anh
hudng giita cac ngudn ty nhién va nhin
sinh va giam nhiéu dit liéu da bién, phuc
vu danh gia xu thé 6 nhiém.

3. Két qua va thio luin

3.1. Ham luong kim loai ning trong trim
tich bai triéu

Két qua phén tich cho thiy ham luong cac
kim loai ning As, Pb, Cd, Cr, Zn, Cuva Hg
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As
45
100
40
35 80
30
s 60
E
EZD
15 40
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Hinh 2. Ham luong ctia mot sb kim loai ning trong tram tich ven bo dao Cai Bau

341



trong cac mau trAm tich bé mat tai khu vuc
nghién ciru c6 sy bién dong rd rét giita cac
vi tri ldy mau (Hinh 2).

Ham luong As trung binh tai cac diém dao
dong tir 1,50-13,89 ppm, thap hon nhiéu so
v6i ngudng ISQG. Tuy nhién, mot s6 diém
TTO1, TTO3 c6 ham lugng As cao hon han
cac diém con lai. Nong d6 Pb bién dong tir
4,19-30,36 ppm, thdp hon ngudng canh
bao (112 ppm). Pb c6 xu hudng tip trung
cao hon & khu vyc phia Tay dao Cai Bau
(gan TTO1, TT03). Ham luong Cd tai cac
mau twong ddi thap (0,46-0,67 ppm), dudi
ngudng ISQG (1,2 ppm). Cd khong phai la
yéu t6 gdy nguy co cao trong khu vue.
Ham lugng Cr thap (3,25-25,18 ppm), Hg
trung binh tir 0,42-0,46 ppm, Cu tu 2,75-
36,02 ppm, Zn dao dong tur 42,49-136,84
ppm, kha thip so véi giéi han QCVN va

khong c6 dau hi¢u 6 nhiem.
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Nhin chung, trAm tich khu vuc bii tridu
ven dao Cai Bau hién nay c6 muc do 6
nhiém kim loai nang ¢ muc thép, voi As la
nguyén tb can duogc quan tim hon.

3.2. Phan tich chi s6 Igeo, EF, PERI

Igeo cua hau hét kim loai < 0, cho thiy
tram tich tir khéng 6 nhiém dén 6 nhiém
nhe. Riéng As tai mot s6 diém nhu TTO1,
TT03 dat mirc 6 nhiém nhe (Igeo > 0), can
theo doi.

Heé s6 lam giau (EF) cho thay: As c6 EF tir
1,5-2,8, mirc 1am giau trung binh dén cao.
Cu c¢6 EF dao dong tir 1,2-1,6, ddu hiéu
lam giau nhe do hoat déng nuéi trong thuy
san, van tai bién. Cac kim loai con lai (Pb,
Cd, Cr, Zn, Hg) c6 EF < 1,5 => khong c6
dau hiéu lam giau.

Phén tich chi s (PERI) trung binh toan
khu vire ndm trong ngudng “Nguy co sinh

thai thap” (PERI < 70). Céc vi tri TTO1,

Hg
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Hinh 3. Biéu d6 phan tich cum va thanh phan chinh tai luong cac KLN
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TTO3 co6 gia tri PERI cao hon do As va Cu,
tuy nhién chua vugt mic canh bao.

Theo phén tich thanh phan riéng 1&: As
dong gop nhiéu nhét (~55-70%) vao chi sb
PERI téng. Cac kim loai khac nhu Cd, Pb,
Cu, Zn dong vai tro nho.

Hién tai, khu vuc ¢6 nguy co sinh thai thép,
nhung can giam sat dic biét véi As va Cu
tai cac diém gan khu dan cu, khu vuc nudi
trong thily hai san va van tai bién.

3.3. Phén tich thong ké da bién

Phan tich HCA va PCA phan nhom cac
diém lay mau nhu sau:

Nhom TTO1, TTO3: ¢6 xu hudng tap trung
As va Cu cao => khu vuc chiu anh hudng
nhan sinh (nudi trong thity san, sinh hoat).
Nhom TTOS5, TT06, TT07: nam tach biét
hon, kim loai thép, anh hudng chu yéu tur
nhién (Hinh 3).

Piéu nay 1a do cac yéu t6 nhan sinh nhu
nudi trong, giao thong duong thay va dong
chay tir dat lién c6 anh huéng rd rét dén
phan b6 kim loai nang tai bai triéu.

Két luin

Nghién ctru di danh gia tong thé mirc d6 6
nhiém kim loai ning (As, Pb, Hg, Cd, Cr,
Zn, Cu) trong trAm tich bi triéu ven bién
dao Cai Bau, tinh Quang Ninh thong qua
céc chi s6 dia hoa va phan tich thong ké da
bién. Két qua cho thay ham luong trung

binh cua céc kim loai ning tai cac diém lay
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mau nhin chung nam trong gi¢i han cho
phép theo chuan nén dia chat va tiéu chudn
chat luong tram tich qudc té, tuy nhién ¢
su bién thién khong gian va thoi gian o rét,
dac bi¢t la vao cac quy mua mua.

Chi sb Igeo va EF cho thay mac do o
nhiém tir trung binh dén cao tai mot sd vi
tri, dic biét 1a dbi voi As, do tac dong cia
hoat dong khai thac thuy san, du lich, va
phat trién d6 thi dia phuong. Chi s6 PERI
cho théy rii ro sinh thai & mic thip, trong
d6 cac yéu td As c6 dong gop 16n nhét vao
nguy co tiém an nay. Phan tich HCA va
PCA xac dinh dugc hai nhém ngudn phat
thai chinh: (1) nhom kim loai ty nhién lién
quan dén nén dia chat va thanh phan hat
min; (2) nhom chiu anh hudéng tr nguén
thai nhan sinh nhu nudc thai sinh hoat,
hoat dong cang va nudi trong thuy hai san.
Do d6, can ting cudng quan tric dinh ky
cac kim loai ning trong tram tich va nuéc
bién tai khu virc ven ddo Van Don, dic biét
vao cac mua mua — thoi diém ghi nhan
nong d6 kim loai cao. Tang cudng tng
dung GIS va phan tich da bién (PCA,
HCA) trong quan Iy méi trudng bién nham
xéac dinh chinh xac ngudn gdc va muc do
lan truyén cua kim loai nang.

Céan thuc hién thém cac nghién cuu theo
chiéu sdu, trong d6 tich hop cac thong sd

sinh hoc (sinh vat day, sinh khdi vi sinh



vat) dé danh gia toan dién hon tac dong cua

kim loai nang dén hé sinh thai bién.

Loi cam on:

Két qua bai bio dugc hoan thanh dudi sy

hd trg kinh phi va sb liéu cia d& tai

“Nghién ctru tng dung md hinh hoc may

CART két hop GIS dé dam bao ham luong

kim loai ning trong trAm tich ven bd khu

vuc dao Cai Bau, huyén Van Pon, tinh

Quang Ninh” - M3 s T25-34. Céc tac gia

xin tran trong cam on.
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