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DANH GIA HAM LUONG KIM LOAI NANG
TRONG NUOC UA TRAM TiCH
UEN BG DAO FAI BM}. UINH BAI TU LONG,
TINH QUANG NINH

TOM TAT:

Nghién ciu nay danh gid ham lugng kim
loai nang trong nudc va tram tich bai triéu
ven ddo Cai Bau thudc Vinh Bai Ttr Long nham
phuc vu gidm sat moi truong va dinh huéng
quan 1y bén virng viing ven bién. Ham luong
cac kim loai nang gSm As, Pb, Hg, Cd, Cr, Zn
va Cu duoc phan tich, két hop véi cac chi sb
dia héa nhu chi sbé tich Ity dia héa (Igeo), hé s6
lam giau (EF) va chi sb nguy co sinh théi téng
hop (PERI) dé dénh gia hién trang 6 nhiém va
nguy co tiém an. Phan tich thanh phan chinh
(PCA) va phén tich cum (HCA) dugc ap dung
dé xé4c dinh mdi quan hé gitta cac yéu t6 moi
truong va ngudn gbc 6 nhiém. Két qua nghién
ciu cho thay, su phan bb khéng gian khdng
dong déu ctia kim loai nang, véi gia tri EF cao
tai mot sd khu vuc gan ctra sébng va viing nudi
trong thay san. Chi s6 PERI trung binh phén
anh nguy co sinh thai thap PCA chi ra rang
kim loai nang trong tram tich c6 nguon goc
hén hop tur qué trinh tu nhién va hoat déng
nhan sinh, bao gdm nudi tréng thiy san, giao
théng thy va dong chay tir dat lién. Nghién
ctu cung cép dit liéu nén quan trong cho viéc
giam sat chat lugng moi truong va dé xubt
céc giai phap quan ly viing bai triéu ven bién
trong bbi canh phat trién kinh té bién va du
lich tai Vinh Bai Tr Long.

Tir khéa: Kim loai ndng, tram tich, bai triéu,
ddo Cdi Bau.

! Trueong Pai hoc M3 - Pia chét

2 Hoc vién Khoa hoc va Cong nghé, Vién Han lam Khoa hoc
va Cong nghé Viét Nam

* Email lién hé: daotrungthanh@humg.edu.on

® Daio Trung Thanh"*", Nguyén Thi Hong'

|. DAT VAN BE

Mbi truong bién ddo ven bo 1a hé sinh théi
dong luc hoc cao, déng vai tro quan trong trong
phat trién kinh té, an sinh xa héi va bao tdn
da dang sinh hoc. Tuy nhién, trong bbi cadnh
phat trién manh mé cac nganh céng nghiép
ven bién, nudi tréng thty hai sén, du lich va
d6 thi héa, nguy co 6 nhiém moi trudong - déc
biét 1a 6 nhiém kim loai ning - dang tré thanh
mot thach thic 16n dbi véi cac viing clra song,
bai tridu va cac dao ven bién Viét Nam.

Trong s6 cac dang 6 nhiém, kim loai nang la
nhém chét nguy hai do dac tinh doc, khé phan
huy, dé tich lay trong tram tich va chudi thic
an. Nhiéu nghién ctu trong va ngoai nudc da
chi ra rang cac kim loai nay cé thé ton tai lau
dai trong tram tich day va tai phét thai vao
nudc khi diéu kién méi truong thay déi (vi du
nhu thay déi pH, dong chay hodc x4o trén co
hoc) [1, 2]. Viéc danh gi& hién trang va nguy
co sinh théai do kim loai ndng trong moi truong
tram tich do d6 cé ¥ nghia quan trong trong
viéc dinh huéng quéan ly, si dung tai nguyén
bién bén ving.

Cai Bau la dao 16n thudc huyén ddo VAn
Pdn ndm trong vung Vinh Béi T Long, tinh
Quéang Ninh, khu vuc cé dac diém dia hinh da
dang véi nhiéu bai triéu, clra séng va ving
ngap man. Pay 1a khu vuc cé tbc d6 phat trién
kinh té - xa hdi nhanh chéng, dac biét trong
cé4c linh vuc nuodi tréng thay san 16ng be, du
lich bién dao, cang bién va van tai bién. Bén
canh d6, hoat dong xa thai tir dat 1ién, nhéat 13
tu cac con sébng nhu séong Ba Ché, séng Tién
Yén, va vung giap ranh thanh phé C4m Pha
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ctng ¢6 kha ndng mang theo mét lugng dang
ké chét 6 nhiém ra viung bién tiép nhan. Do
dé, tram tich tai cac bai triéu ven b & khu vuc
nay dugc xem la noi tich tu 1au dai cac kim loai
nang c6 ngudn gbc tu nhién 14n nhan sinh.

Trén thé gidi, cac chi s6 dia héa hoc nhu
Igeo (Chi s6 tich lay dia héa), EF (Hé s6 lam
giau), CF (Hé s6 6 nhiém) va PERI (Chi sb nguy
co sinh thai téng hop) da dugc st dung réng
rai trong dénh gid mdc d6 6 nhiém tram tich
va xac dinh nguy co tiém tang dbi véi hé sinh
thai thuy sinh [3, 4]. Bén canh d6, phéan tich
thanh phan chinh (PCA) duogc ap dung dé nhan
dién cac nhém véu tb c6 cling ngudn phét sinh
va xac dinh su chi phéi cla cac tac dong tu
nhién hoac nhan tao dén su phén b6 kim loai
nang trong khong gian [5].

Tai Viét Nam, cac nghién clu vé kim loai
nang trong trdm tich ven bién da duogc thuc
hién & mét s6 khu vuc nhu Méng Céi, séng
Péng Nai, ving bién phia Nam...[6, 7]. Tuy
nhién, sb liéu cu thé cho khu vuc dao Cai Bau,
Vinh B&i T Long con han ché va thiéu tinh hé
théng. Trong bbi cdnh ddo Céai Bau dang duoc
quy hoach tré thanh ving dac khu kinh té
trong diém va ctra ngd qubc té, viéc danh gia
hién trang 6 nhiém kim loai ning tai cac bai
triéu ven ddo 1a rat cép thiét, nham cung cép
di liéu nén phuc vu coéng téc quy hoach, gidm
sat moi truong va dé xult gidi phap quan Iy,
khai thac tai nguyén bién mét cach bén ving.

II. THU THAP MAU VA PHUONG PHAP NGHIEN CUU

1. Khu vuc nghién citu va ldy mau

Thuc hién tai khu vuc ven dao Céi Bau, kéo
dai tir phia Tay Nam (gan khu vuc xa Ha Long,
Ha Mai) dén ving ven xa Van Yén, phia Péng
Béc. bay la khu vuc c6 nhiéu hé sinh thai nhay
cam nhu ring ngdp man, dam phd, khu vuc
nudi trong thiy san va ctra séng dé ra bién.

Hoat dong thu mau dugc tién hanh trong
hai nam, gém 14 mau nudc bién va 11 mau
tram tich bé mat (Hinh 1), chia lam nhiéu dot
theo mua dé phan anh bién dong thoi gian.

MAau nuéc bién duoc lay & d6 sau 0,5 m
dudéi mat nuéc, st dung chai nhua PE, da ra
bdng HNO, 10% va nudc cét hai lan. Sau khi
14y mau, nudc dugc bdo quan lanh & nhiét do
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4°C va mang vé phong thi nghiém dé phan
tich trong vong 24 gio.

MAu tram tich bé mat duoc lay & do sau 0-5
cm bang 6ng PVC. M6i mau 1a hén hop cta 3
diém can ké trong pham vi 5-10 m dé dam bdo
tinh dai dién. Mau sau khi thu dugc cho vao
tii nhom, bdo quan & nhiét d6 thap va dua vé
phong thi nghiém dé x 1.
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Hinh 1. Céc diém ldy mdau nudc bién va tram
tich bé mdt ven ddo Cdi Bau

2. Cdc chi s6 dia héa

Chi s6 tich lay dia hda (Igeo) theo céng thirc
ctia Muller (1969):

— Cn
Igeo 10g21,5B1’1 (1)
Trong d6: C_: nong d6 kim loai do dugc; B :
13 gia tri nén; hé s6 1,5 dé bu trir bién ddng
nén tu nhién.
Hé s6 lam giau (EF):
C/C . (mau)
B /B, (nén) )
Trong do: C : Ham lugng KLN trong mau
phéan tich; C.o B.: Ham lugng KLN dbi sénh
trong mau phan tich va nén (thudng dung
nguyén t6 tham chiéu it bi &nh hudng bai con
nguaoi).

EF =



Chi sb nguy co sinh thai tiém tang (PERI)
theo Hakanson (1980):

PERI = YL, B =)L T X C X F, (3,

Trong d6: T : 1a hé sb doc hai sinh théi cia
tung kim loai.

3. Phutong phap thong ké da bién

Phan tich cum (HCA) va thanh phén chinh
(PCA) dugc thuc hién dé nhém cac kim loai
c6 ngudn gbc chung, phan biét dnh hudng
gitra cac ngudn tu nhién va nhan sinh va giam
nhiéu di liéu da bién, phuc vu danh gié xu thé
6 nhiém.

[11. KET QUA VA THAO LUAN

1. Danh gia ham lugng kim logi ndng trong
nudc bién ven bo

Két qua phan tich miu nudc bién tai 14
vi trf ven bd ddo Cai Bau cho thay, ndng do
cua cac kim loai ndng nhu As, Pb, Hg, Cd, Cr
(VI), Zn va Cu tai hau hét cac vi trf va thoi
diém déu dudi ngudng gisi han cho phép cla
QCVN 10:2023/BTNMT danh cho nuéc bién
ven bg (Néng d6 céac kim loai ndng 1an lugt As
~ 0,0003-0,0033; Pb ~ 0,000%-0,0009; Hg ~
0,0003-0,0005; Cd ~ 0,0002-0,0006; Fe ~
0,0091-0,0671; Cu ~ 0,0009-0,0049; Zn ~
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0,001-0,0279; Cr (VI) ~ 0,0003-0,005 mg/l).

Két qua khdéng ghi nhan bat ky gia tri nao
vuot nguéng nguy hiém, cho thdy muic d6 6
nhiém kim loai nang trong nuéc bién hién tai
& muc thap hodc rat thap. Tuy nhién, cé su dao
dong nhe gitta cdc quy va gita cac vi tri lay
mau, diéu nay cé thé phan 4nh anh hudéng cuc
b6 ti hoat déng nudi trong thiy san, van tai
bién, hay dong chay s6ng subi (Hinh 2)

2. Ddnh gid ham lwong kim loai ndgng trong
tram tich bai triéu

Két qua phan tich cho thay, ham lugng cac
kim loai nang As, Pb, Cd, Cr, Zn, Cu va Hg
trong cac mau trdm tich bé mat tai khu vuc
nghién ciu cé su bién dong roé rét gitta cac vi
tri 14y mau (Hinh 3).

Ham luong As trung binh tai cac diém dao
dong tir 7,02-14,61 mg/kg, thap hon nhiéu so
véi quy chudn. Tuy nhién, mot s6 diém TTO1,
TTO3 c¢6 ham lugng As cao hon hén céc diém
con lai. Nong do6 Pb bién déng tir 16,70-30,36
mg/kg, thép hon nguéng canh bao (112 mg/
kg). Pb cé xu huéng tap trung cao hon & khu
vuc phia Tay dao Cai Bau (gan TTO1, TTO3).
Ham luong Cd tai cdc mau tuong dbéi thap
(0,42 mg/kg), khong géy nguy co cao trong
khu vuc.
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Hinh 2. Nong @6 ciia mot sb kim logi ndng trong nudc bién ven bo ddo Cdi Bau
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Ham luong Cr rat thap (0,46 mg/kg), Hg
tu 8,67-28,42 ug/kg, Cu tu 2,75-36,02 mg/
kg, Zn dao dong tu 10,33-16,10 mg/kg, kha
thap so véi giéi han QCVN va khong cé dau
hiéu 6 nhiém.

Nhin chung, tram tich khu vuc bai triéu ven
dao Céai Bau hién nay c¢6 mutc do 6 nhiém kim
loai ndng & muc thap, véi As 1a nguyén td can
dugc quan tam hon.

Két qua tinh toan chi sb Igeo ctia hau hét
kim loai déu < 0, cho théy, trAdm tich tir khong
6 nhiém dén 6 nhiém nhe. Riéng As tai mot sb
diém nhu TTO1, TTO3 dat muc 6 nhiém nhe
(Igeo > 0), can theo déi.

Hé s6 lam giau (EF) cho thay: As c6 EF tu
1,5-2,8, muc lam giau trung binh dén cao. Cu
c6 EF dao dong tir 1,2-1,6, dau hiéu lam giau
nhe do hoat dong nuoi tréng thay san, van tai
bién. Céc kim loai con lai (Pb, Cd, Cr, Zn, Hg)
c6 EF < 1,5 => kho6ng c6 diu hiéu lam giau.

Phan tich chi s6 (PERI) trung binh toan khu
vuc nam trong ngudéng “Nguy co sinh thai
thép" (PERI < 70). Céc vi tri TTO1, TTO3 c6

gia tri PERI cao hon do As va Cu, tuy nhién
chua vugt muc canh béo.

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

Hién tai, khu vuc c¢é nguy co sinh thai thap,
nhung can gidm sat dac biét véi As va Cu tai
c4c diém gan khu dan cu, khu virc nuéi trong
thly hai san va van tai bién.

3. Phan tich thong ké da bién

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

Nhém TTO1, TTO3: C6 xu hudng tap trung
As va Cu cao => khu vuc chiu &nh hudng
nhan sinh (nuéi tréng thiy san, sinh hoat).

Nhém TTO5, TT06, TTO7: Nam tach biét
hon, ham lugng kim loai nang thap, &nh huéng
chti yéu tu nhién.

bidu nay 1a do cac yéu td nhan sinh nhu
nudi trong, van tai bién va dong chay tir dat
lién cé anh hudng ré rét dén phan bé kim loai
nang tai bai Triéu (Hinh 4).
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Hinh 3. Nong do ciia mot so kim loai ndng trong tram tich ven bo ddo Cdi Bau
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IV. KET LUAN

Mbi trudng nudc va tram tich ven bd dao
Cai Bau nhin chung cé chat luong tbt, véi ham
lugng kim loai nang (As, Pb, Hg, Cd, Cr, Zn,
Cu) phan lén ndm trong giéi han cho phép
theo quy chuén hién hanh. Tuy nhién, sy phan
b6 khong gian khéng ddng déu va mét sb gia
tri EF cao tai cac khu vuc ctra séng va vung
nudi trong thiy san cho thdy dau hiéu tich lay
cuc bo, dac biét dbi véi As va Cu. Chi sb nguy
co sinh thai téng hgp (PERI) phan anh nguy
co & muc thép, song van can luu v dbi véi cac
khu vuc chiu tdc dong manh ctia hoat déng
nhén sinh. Phan tich PCA va HCA da lam ro
vai trdo ddng thoi clia ngudn tu nhién va céc
yéu t6 nhan sinh nhu nubi tréng thiy san, van
tai bién va dong chay tu dat lién trong kiém
soat ham lugng kim loai nang. Nghién ctu
cung cép di liéu nén va co s& khoa hoc phuc
vUu gidm sat moi trudng va dé xuét bién phéap
quan Iy viing ven bién Cai Bau trong bbi canh
phat trién du lich va kinh té bién hién nay.

Khuyén nghi co quan chitc nang dia phuong
can tang cudng quan tric dinh ky céc kim loai
ning trong tram tich va nudc bién tai khu vuc
ven dao VAn Don, dac biét vao cdc mua mua

- thoi diém ghi nhan néng do kim loai cao.
Khuyén khich tng dung GIS va phan tich da
bién (PCA, HCA) trong quan Iy moéi trudng bién
nham xac dinh chinh x4c ngudn gbc va muc
d6 lan truyén ctia kim loai nang. Can thuc hién
thém cac nghién ctru theo chiéu sau, trong dé
tich hop céc thong sb sinh hoc (sinh vat day,
sinh khéi vi sinh vat) dé danh gia toan dién
hon tac dong cia kim loai nang dén hé sinh
thai bién.

LOI CAM ON:

Két qud bai bdo duoc hoan thanh duwdi su ho
tro kinh phi va s6 libu cia dé tai “Nghién citu ving
dung mo hinh hoc may CART két hop GIS dé dam
bdo ham luong kim logi ndng trong tram tich ven bo
khu vuc ddo Cdi Bau, huyén Van Don, tinh Qudng
Ninh” - Ma s6 T25-34. Cdc tdc gid xin tran trong
cdm on.
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SUMMARY:

Monitoring heavy metal concentrations in
water and intertidal sediments is essential
for assessing ecosystem health and informing
coastal zone management. This study investigates
heavy metal contamination in surface sediments
from the intertidal zone of Cai Bau Island (Van
Don District, Quang Ninh Province, Vietnam).
Concentrations of As, Pb, Hg, Cd, Cr, Zn, and
Cu were determined, and geochemical indices
- Geoaccumulation Index (Igeo), Enrichment
Factor (EF), Contamination Factor (CF), and
Potential Ecological Risk Index (PERI) - were
applied to assess contamination levels and
ecological risks. Multivariate statistical methods,
including Principal Component Analysis (PCA)
and Hierarchical Cluster Analysis (HCA), were
employed to reduce data dimensionality and
explore spatial patterns and potential pollution
sources. The results revealed spatially
heterogeneous distributions of heavy metals,
with elevated EF values near river mouths and
aquaculture zones. PERI values indicated overall
low to moderate ecological risk. PCA
distinguished two main sources of contamination:
natural geogenic input and anthropogenic
activities such as aquaculture, maritime traffic,
and terrestrial runoff. The findings provide a
scientific basis for environmental surveillance
and contribute valuable baseline data to support
sustainable development strategies in the
context of rapid coastal tourism and marine
economic expansion in the Cai Bau coastal
region.

Keywords: Heavy metals, Sediments, Intertidal,
Cai Bau island
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