Nghién ciru

PANH GIA HAM LUQNG MOT SO KIM LOAI NANG
TRONG TRAM TiCH MAT TAI KHU VU'C
VEN BIEN TINH QUANG NINH
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Tém tit

Cdc hoat déng cong nghiép, du lich va nudi trong thity san ven bién dang gdy
sikc ép ddng ké dén méi truong bién Viét Nam, ddc biét la tai tinh Qudang Ninh -
noi cé hé sinh thdai phong phii va phat trién kinh té bién manh mé. Nghién citu nay
nham danh gid ham lwong mét so kim loai niang (Pb, Cd, As, Cu, Zn) trong tram
tich mdt tai ba khu vwc dién hinh gém Tra C6, Thanh Lan va Cam Pha, dai dién
cho cdc diéu kién tw nhién va kinh té khdc nhau. Phwong phdp nghién ciru bao
gom khao sat thue dia, ldy mau va phdn tich trong phong thi nghiém theo quy trinh
chudn. Két qua cho thdy ham lwong kim logi dao déng tir 0,054 dén 137,62 mg/kg;
Thir tu tich liiy trung binh la: Zn > Pb > Cu > Cd > As. Pa s6 mdu c6 ham lrong
nam trong gio’i han cho phép theo QCVN 43:2017/BTNMT. Tuy nhién, chi sé tich
lity dia chit (I 0) cho thdy mirc 6 nhiém tir khong 6 nhiém dén 6 nhiém néing doi
Véi Zn tai mot so vi tri & Tra C6 va ven bién Cam Pha. Két qua nghién ciru la co sé
quan trong phuc vy gidm sat méi truong tram tich va dinh hiedng quan 1y 6 nhiém
kim loai ndng tai viing ven bién Qudng Ninh.

Tir khoa: Trim tich mit; Ven bién tinh Quang Ninh; Kim loai ndng; Igeo
Abstract

Evaluation of some heavy metal content in surface sediments in coastal areas
of Quang Ninh province

Coastal industrial activities, tourism, and aquaculture are exerting significant
pressure on Vietnam's marine environment, particularly in Quang Ninh Province - a
region characterized by rich ecosystems and robust marine economic development.
This study aims to assess the concentrations of selected heavy metals (Pb, Cd, As,
Cu, Zn) in surface sediments at the three representative coastal areas, namely Tra
Co, Thanh Lan, and Cam Pha, reflecting different natural and economic conditions.
The research methodology involved field surveys, sediment sampling, and laboratory
analysis following standardized procedures. The results showed that heavy metal
concentrations ranged from 0.054 to 137.62 mg/kg, with average accumulation
following the order: Zn > Pb > Cu > Cd > As. Most of the measured concentrations
were within the permissible limits set by QCVN 43:2017/BTNMT. However, the
geological accumulation index (Ige ) showed pollution levels ranging from no pollution
to heavy pollution for Zn at some locations in Tra Co and Cam Pha coastal areas. The
findings provide a critical scientific basis for sediment quality monitoring and heavy
metal pollution management in Quang Ninh coastal areas.
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1. Pit van dé

O nhiém tram tich ven bién 1a mot
van dé cép bach do kha ning tich liy 1au
dai cac chéat 6 nhiém nhu kim loai nang,
hop chat hiru co va vi nhya. Tai céc ving
ven bién, tram tich khong chi dong vai trd
1a bé chira ma con c6 thé giai phong céc
chat doc khi diéu kién moi truong thay
doi, anh hudng tryc tiép dén hé sinh théi
thity sinh va strc khoe cong dong [4].

Tuy nhién, phan 16n cic chuong trinh
quan tric méi truong & Viét Nam hién
nay van tap trung vao mdi truong nudc,
trong khi tram tich 14 noi tich liiy dai han
céc chét 6 nhiém chua dugc khao sat mot
cach toan dién. Tai Quang Ninh, vung
ven bién véi mat dd dan cu cao, phat trién
cong nghiép va nudi trong thuy san manh
m&, cac nghién ctru chuyén sau vé phan
bd khong gian va mirc do tich liy kim
loai nang trong trdm tich van con han ché.
Diéu nay lam anh hudéng dén viéc danh
gia nguy co 6 nhiém va xay dung cic
chinh sach bao v€ moi truong hiéu qua.

Nghién curu cua Ho et al., (2010) tai
cua song Cua Ong (Vinh Ha Long) chi ra
muc As dang lo ngai, trong khi cac kim
loai khac con ¢ gan ngudng nén tu nhién
[6]. Nghién cuu cua Dang Hoai et al.,
(2020) vé tram tich bé mat tai Vinh Ha
Long d3 khao sat 48 mau va xac dinh cac
kim loai nang Cu, Pb, Zn, Cd, As. Két qua
cho that Cu, Pb va As vuot ngudng ISQG
tai cac vi tri gén bo, trong khi cac vi tri
ngoai khoi nam dudi ngudng nay [7].

Trudc thuc trang do, nghién cliru nay
duoc thuc hién nhim lam rd mac d6 6

nhiém ctia mot sb kim loai niang (Cu, Pb,
Cr) va Asen (As) trong tram tich téng mat
tai ba khu vuc ven bién dién hinh cia tinh
Quang Ninh, bao gdm Tra C6, Thanh Lan
va Cam Pha. Ba khu vuc nay dai dién cho
cac mo hinh st dung dat ven bién khac
nhau: Rimg ngap min, nudi trong thuy san,
du lich sinh thai va cang bién cong nghiép.
Mau trim tich mat dugc thu thap trong thoi
gian thuy triéu thdp ndm 2025 nham danh
gia hién trang 6 nhiém kim loai ning va
cac chat 6 nhidm lién quan, phuc vu cong
tac giam sat va quan ly mdi truong ving
bo. Nghién ctru hudng téi viéc (1) danh
gid ham lugng va dic diém phan bd khong
gian cua cic kim loai nang trong tram tich,
(2) so sanh v6i ngudng quy chuan moi
truong hién hanh va (3) phan tich chi s6
tich Iy dia ché:c (I,,,) nham dénh gid nguy
co 6 nhiém. Két qua nghién ctu dugc ky
vong s& cung cip co so khoa hoc phuc vu
cong tac gidm sat, quan ly va bao vé mdi
truong ving bién Quang Ninh trong bdi
canh phat trién bén ving kinh té bién.

2. Phuwong phap nghién ciru

2.1. Khdo sdt thuee dia va liy mdu

Trude khi tién hanh 1y mau, nhém
nghién ctru da thyc hién khao sat thyc dia
dé xay dung chuong trinh quan tréc, lya
chon diém 14y mau va phuong an ldy mau.
Céac mau tram tich mat dugc 1iy vao thang
01 nam 2025. Nhom nghién ciru tién hanh
ldy 3 mAu trdm tich mit tai khu vuc ven
bién Tra Cd, 03 mau tram tich mat tai ven
bién Thanh Lan va 04 mau tram tich mat
tai ven bién Cam Pha.

Gau lay mau tram tich Peterson
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(Wildco 1750-G30) cung vdi rong roc
dugc su dung dé ngoam trAm tich mat &
d6 sau 16n hon 10 cm. MAu tram tich duoc
chuyén tlr giu vao khay chira dé tron déu
va loai bd cac tap chit la, sau d6 mau

Bing 1. Thong tin vi tri ldy méu tram tich

Nghién ciru

duoc dung trong tui Zip-lock va dugc bao
quan lanh bang da gel theo TCVN 6663-
15:2004 [1] va van chuyén vé phong thi
nghiém. Thong tin cac vi tri ldy mau duoc
thé hién trong Bang 1 va Hinh 1.

TT | Ky higu mau | Tén méu Toa d§ M ta diic diem xung quanh vi tri lay mau
1 TC1 Tra C6 1 12(1843(1 5357(’5 11%1(;1 n\;uc gan bci, day' i:at min, cach bo %hoang
2 TC2 Tra C& 2 12384(?27:%)% S;;n clra song do ra bién, khu Vl:IC ¢6 nhiéu bun
T o [ o |, [
4 ThL1 Thanh Lan 1 128795(‘)‘21 2627é \\/’;nslilnlﬁn‘llégtlo, gan bii d4 ngam, tram tich pl‘la
5 ThL2 Thanh Lan 2 1237(); 1632879;3 Eﬂus :;I}(iﬁglua hai mom d4, day cat derf, g'im
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Hinh 1: Bdn do vi tri cdac diem lay mau
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Cac mau trim tich dugc xur ly so
bo tai phong thi nghiém bang phuong
phap hong khé ty nhién. MAu tram tich
kho duge xtr ly so bd va nghién nho theo
TCVN 6647:2007 [2]. Cac mau tram tich
dugc bdo quan trong tu lanh ¢ nhiét 6 2
- 5 °C dé cho phan tich.

2.2. Phuwong phap phdn tich trong
phong thi nghiém

Mot sb kim loai dugc lua chon trong
nghién ctru ndy bao gébm Pb, Cd, As, Cu
va Zn. Mau trim tich duoc xir ly theo
hudng dan cia EPA 3051a (1996) [9] tai
Phong thi nghiém Truong Dai hoc Tai
nguyén va Moi truong Ha Noi dé xac dinh
ham luong kim loai. Quy trinh xir Iy mau
duoc thuc hién bang phuong phap vé co
hoa mau wét v6i axit manh HNO, dic va
HCI déc theo ty 1€ 1:3 trong 16 vi song. H¢
phan tng dién ra trong 16 vi séng chuyén
dung (SMWO02) véi chuong trinh nhiét
d6 va tong thoi gian xir Iy mau khoang
17 phiit. Sau khi pha mau, hon hop duoc
trang bang dung dich HNO, 2 % va loc
dé loai bo can. Dich loc miu sau d6 duoc
chuyén vao binh dinh mtrc 50 mL va dinh
muirc dén vach bang dung dich HNO, 2 %
[9]. Ham lugng céac kim loai trong dich
mau duoc do bang thiét bi may do quang
phé khéi phd Plasma cam tng (ICP-MS)
voi cac diéu kién da duogce ti vu trude khi
tién hanh do tai Trung tdm phan tich tong
hop - Vién Céc Khoa hoc Trai dat, Vién
Han lam Khoa hoc va Coéng nghé Viét
Nam. Pam bao chat luong va kiém soat
chat lugng (QA/QC) clia mau phan tich
dugc danh gia thong qua viéc xdc dinh
gidi han phat hién (LOD) va gidi han dinh
lugng (LOQ), ciing nhu st dung mau lap
va mau thém chuédn dé danh gia do lap va
d6 thu hoi cua phuong phap.
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2.3. Xir Iy 50 ligu

a) Phuong phap danh gia muc do
tich ity kim loi ndng trong tram tich

Str dung chi s6 tich Idy dia chat I
(Index of Geoaccumulation) theo hudng
dan G. Muller [6] d& xuat, dé danh gid mirc
do tich Iiiy 6 nhiém kim loai nang (1).

Igeo =108 (1,5(::13,,) (D
trong do:

C: Nong d6 kim loai nang trong mau
tram tich nghién ctru (mg/kg);

B Nong d6 kim loai trung binh trong
tram tich (mg/kg), theo Karl K. Turekian
va Karl Hans Wedepohl (1961) [10] (Pb =
20; Cd=10,3; As=13; Cu=45;Zn =95).
Badng 2. Thang danh gia mirc dé é nhiém

kim logi nang dwa vao chi so Igeo
Giatril

[ <0
gco

Mikc d9 6 nhiém

Khong 6 nhiém

0<I,<1 |Onhim nhe

1<1 <2 |0 nhiém trung binh
2<1,,<3 |0 nhiém trung binh dén ning
3<1,,<4 |0 nhiém ning

4<1,,<5 |0 nhiém nghiém trong

I.,>5 O nhiém dic biét nghiém trong

b) Phuong phap phdn tich xu ly
thong ké

Céc s6 lidu duge xir ly trén phan
mém Microsoft Excel dé tinh toan sau d6
so sanh v&1 QCVN 43:2017/BTNMT, tiéu
chuan qudc té nhu Huéng dan Chat lugng
Tram tich tam thoi ctia Canada (Interim
Sediment Quality Guideline - ISQG) va
hudng dan chit lugng tram tich (Sediment
Quality Guidelines - SQGs) cua Hoa Ky
dé danh gia rui ro sinh thai boi cac kim
loai nang tai khu vuc 1dy mau.
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3. Két qua nghién ciru va thao ludn

Nghién ciru

3.1. Ham lwgng cdc kim logi ndng trong tram tich

Ham lugng téng cac kim loai nang Pb, Cd, As, Cu, Zn trong cic mau tram tich
mit tai khu vuc ven bién tinh Quang Ninh dugc phan tich 01 1an/ mAu va thé hién trong

Bang 3.
Bing 3. Ham lwong kim logi néing trong cdc méu tram tich
Don vi: mg/kg

Vi tri Pb Cu Cd Zn As
1Cl 69,423 18,867 0,054 913,082 3,466
TC2 29,880 19,044 0,044 140,251 2,689
TC3 44,806 20,521 0,051 335,262 3,095
ThL1 4,023 16,989 0,059 619,277 3,573
ThL2 3,354 14,017 0,027 224,704 1,827
ThL3 8,562 14,261 0,038 1243,006 5,104
CP1 64,105 45,752 1,501 1222,118 4,585
CP2 18,546 27,163 0,268 742,422 1,697
CP3 32,643 22,262 0,303 501,437 1,160
CP4 44 404 35,202 1,085 1173,436 3,845

QCVN 43:2017/BTNMT 112 108 42 271 41,6
ISQG 30,2 18,7 0,7 124 7,24
ERL 46,7 34 1,2 150 8,2

Bang 3 cho thiy trong ca 10/10 mau
trdm tich mat tai khu vuc ven bién tinh
Quang Ninh déu c6 sy xuét hién cua
cac kim loai nang Pb, Cd, As, Cu, Zn.
Duya trén két qua phan tich ham lugng
kim loai ning trong cac mau tram tich,
ta nhan thdy ring hau hét cac miu déu
c6 ndéng do6 kim loai dudi ngudng cho

Ham hmg (mglkg)

mCo mZn mAs

*;%ler -

phép theo QCVN 43:2017/BTNMT [3]
ddi véi trAm tich nude man. Tuy nhién,
khi so sanh véi cic tiéu chuan quoc té
nhu ISQG cua Canada va SQGs cua Hoa
Ky [4, 5], nhiéu mau di vuot ngudng cho
phép, dac biét 1a & cac vi tri thude khu
vuc Cam Pha (dai dién cho khu vuc dé
thi va cong nghiép).

CPl1 CP2 CP3 CP4

Cd mPb

Hinh 2: Biéu do thé hién ham lwong cdc kim loai ning trong tram tich tang mdt khu viec
ven bién Qudng Ninh
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Kim loai chi (Pb) & mdt s mau nhu
TC1, CP1 va CP4 vuot chuan ISQG va US-
EPA, du1 van nam dudi quy chuan Viét Nam,
cho thay nguy co 6 nhiém mirc trung binh.

DPong (Cu) ciing vuot chuan quic té
tai cac mau CP1 va CP4, dic biét & CP1
voi gia tri [én t61 45,752 mg/kg. Vuot quy
chuan nhit 1a Cadmi (Cd), khi tit ca cac
mau thuéc nhém CP déu vuot xa chuan
ISQG va SQGs, dic biét mau CP1 c6 gia
tri 1,501 mg/kg gép hon 2 1an gidi han cua
Hoa Ky, thé hién nguy co ddc tinh rat cao.

Tuong tu, Kém (Zn) c6 n6ng do vuot
xa moi gidi han quéc té & tAt ca cdc mau,
dic biét 1a mau ThL3 (1243,006 mg/kg)
va CP1 (1222,118 mg/kg), cho thiy mirc
d6 6 nhiém nang va lan rong do khu vuc
nay c6 cau tric dia chit da dang, bao gom
cac mo khoang san. Néu trong khu vuc ¢6
céc thanh tao dia chét giau ké€m, qua trinh
phong héa ty nhién cé thé giai phong
kém vao mdi truong, sau d6 ling dong
vao trdm tich. Quang Ninh 1a trung tim

Ham hrgong trung binh Pb

2
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Vi tri liy min
Ham hrgng
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Ven bien Tra Co

Ven bien Thanh Lin

cong nghiép 16n vdi cac nganh nhu khai
thac than, nhiét dién va c6 thé co céc hoat
dong lién quan dén luyén kim. Kém duoc
st dung rdng rai trong qué trinh ma kém
(chéng an mon cho thép), san xuit hop
kim va 1a san pham phuy trong khai thac
mot sb quang kim loai khac. Cubi cung,
Asen (As) chil yéu duéi ngudng cho phép
cua Vié¢t Nam va Hoa Ky.

So véi tiéu chuan QCVN 43:2017/
BTNMT cho thiy ham luong Pb tai cic mau
TC1, CP1 va CP4 déu vuot qua gidi han cho
phép (112 mg/kg). Didu nay cho thiy sy 6
nhiém nghiém trong tai cac khu vuc nay.

Khu vue Tra C6 va Cam Pha c6 dau
hiéu 6 nhiém kim loai nang cao hon so véi
Thanh Lan. Can c6 cac bién phép quan ly
va giam sat 6 nhiém moi trudong tai cac
khu vuc nay dé bao vé stc khoe cong
déng va hé sinh thai. Viéc thuc hién cac
chuyong trinh quan tric dinh ky va danh
gia tac dong cua cac hoat dong kinh té dén
moi trudng 13 rat can thiét.

Ham hrgng trung binh Cu

Vet bién Thanh Lin

i5
30
25

15

Ham hrgmg (mg'kg)

0
10
0
Ven bifn Cim Pha

Ven bida Tra C&

Vi tri Ly miu

frung binh Zn

Ven bién Cém Phi

Vi tri lay miu

Hinh 3: Biéu dé thé hién ham lwong trung binh ciia cdc kim logi ndng tai cdc khu vue ven
bién Quéng Ninh
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Két qua phan tich cho thay su khac
biét 1d rét vé ham lugng kim loai ning
gitra ba khu vuc ven bién. T rong d6, k€m
(Zn) c6 ham lugng cao ndi bit & ca ba dia
diém, ddc biét tai Cam Pha (910 mg/kg)
va Thanh Lan (696 mg/kg). Pay la kim
loai c6 mit phd bién trong cac hoat dong
cong nghiép nhu luyén kim, san xuat hop
kim va héa chat, do d6 ham lugng cao co
thé bat ngudn tir ngudn thai cong nghiép
hodc giao thong hang hai.

Pdng (Cu) va Chi (Pb) ciing c6
ndng do cao hon tai Tra C6 va Cam Pha
so voi Thanh Lan. Piéu nay c6 thé lién
quan dén hoat dong khai thac khoang san,

Nghién ciru

tau thuyén va do thi héa ven bién tai hai
khu vuc nay - dac biét Cam Pha 1a noi
¢6 nhiéu mo than va cang bién hoat dong
manh. Trong khi d6, Thanh Lan, cé thé 1a
khu vuc it chiu tdc dong tir cong nghiép,
cho thay ndng do thap dang ké, nhat 1a véi
Chi (Pb chi 5 mg/kg) va Cu (15 mg/kg).

3.2. Danh gia mirc do tich liy kim
logi néng trong tram tich

Sur dung chi s6 tich 1oy dia chat I
dé danh gid mic dd 6 nhiém kim loai
nang trong tram tich tai 10 vi tri khu vuc
ven bién Quang Ninh, két qua dugc thé
hién trong Béang 4.

Bang 4. Két qua chi so I, trong tram tich

Vi tri L. Pb I, Cd I, As 1, Cu I, Zn
TCI 1,210 3,071 2492 -1,839 2,680
TC2 -0,006 3,347 22,858 -1,826 -0,023
TC3 0,579 3,136 22,655 -1,718 1,234
ThLI 22,899 22,942 2,448 -1,990 2,120
ThL2 3,161 4,039 3416 22,268 0,657
ThL3 -1,809 3,576 -1,934 22,043 3,125
CP1 1,095 1,738 22,088 -0,561 3,100
CP2 20,694 20,746 3,523 1313 2,381
CP3 0,122 -0,573 4,072 -1,600 1,815
CP4 0,566 1,269 22343 20,939 3,042

Qua Bang 4 ta thiy, két qua phan tich
chi s6 dia hoa (Ie,) cho thay murc do tich
ltly va 6 nhiem kim loai néng trong tram
tich khu vuc ven bién Quang Ninh c6 su
khac biét o rét gitta cac kim loai va dia
diém lay mau.

Trong do, ké€m (Zn) 1a kim loai cd
muc tich liy cao nhét, v6i cac vi tri nhu
TC1, ThL3, CP1 va CP4 déu c6 chi sb
L., vuot ngudng 2, Phén anh tinh trang 0
nhiém trung binh dén manh, dac biét tai
Cam Pha - noi ¢6 gi tri cao nhét (3,100).

Nguoc lai, déng (Cu) va Asen (As) c6
chi s Igeo am tai tat ca cac vi tri, cho théiy

chua c6 diu hiéu tich liy gdy 6 nhidm trong
tram tich, mac du vé mat né)ng do6 As van
vuot ngudng sinh thai & mot s6 khu vuc.
Péi véi Chi (Pb), mot s6 vi tri nhu
TCI1 (1,210) va CP1 (1,095) dat muc
6 nhiém trung binh nhe, trong khi cic
khu vuc khac khong 6 nhiém. Pic biét,
Cadimi (Cd) cho thiy gié tri I,>1 tai
CP1 (1,738) va CP4 (1,269), phan anh
mttc d6 6 nhiém cuc bo 16 rét do anh
huodng tir hoat dong cong nghi¢p, con lai
cac vi tri khac déu khong 6 nhiém Cd.
Tom lai, chi s0 1, cho thiy Zn, Cd va
Pb 1a céc kim loai cé muc d9 tich liy dang
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chi y trong tram tich, dac biét tai nhiing
khu vuc nhu Cam Pha, can duoc giam sat
chat ché nhim bao vé hé sinh thai bién
khoi nguy co 6 nhiém kim loai ning.

4. Két luan

Nghién ctru cho thdy ham luong kim
loai nang trong tram tich tai ba khu vuc
ven bién Quang Ninh nhin chung ¢ mirc
thip, phan 16n dudi ngudng quy dinh
cua QCVN 43:2017/BTNMT. Tuy nhién,
Zn vuot ngudng tai 7/10 vi tri va mot sb
mau ciing vuot gidi han an toan theo tiéu
chuan Canada va Hoa Ky. Chi s6 Lo chi
ra rang Cam Pha 1a khu vuc 6 nhiém cao
nhéat, dic biét véi Zn (1., >2) vaCd, trong
khi Tra Co6 ¢6 6 nhiem nhe Pb, con Thanh
Lan c6 mirc 6 nhiém thap nhat. Diéu nay
nhin manh sy can thiét cua giam sat moi
truong thuong xuyén, dac biét tai cac khu
vuc chiu tdc dong cong nghiép.

Loi cAm on: Nghién ctu nay dugc
tai trg boi Bo Tai nguyén va Moi truong,
Pé tai cap B6 ma s6: TNMT.2023.562.04.
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