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Tém tat:

Cac hoat dong kinh t€ bién nhu du lich, cang bién,
nuoi trong thiy hai san... dang tao ra nhiing stic ép
16n dén moi truong bién tai Viét Nam. Thai Binh la
mot tinh c6 duong bo bién dai véi nhiéu ctia song, co
cac hoat dong kinh té bién kha da dang tao nén stic ép
khong nhd dén moi trudng va hé sinh thai bién. Nghién
ctiu ap dung cac phuong phap: Khao sat thuc dia va lay
mau; phén tich trong phong thi nghiém; xt ly s6 liéu dé
danh gia muc do tich lay mot s6 kim loai ndng (Pb, Cd,
As, Cu, Zn) trong trAm tich mdt tai viing ven bién Thai
Binh. Cac méu tram tich bién dugc 14y vao thang 7 nam
2024 (mua mua) d€ danh gia ham lugng mot s6 kim
loai trong tram tich tai ba ctia séng: Thai Binh, Diém
Ho va Tra Ly véi cac ddc thu hoat dong kinh té c6 su
khac nhau. Két qua nghién ctiu cho théy, ham lugng cac
kim loai dao dong trong khoang 0,043 - 145,833 mg/kg
tuong ting véi gia tri nho nhét la ham lugng Cd tai vi tri
song Théi Binh (TB4), gid tri 16n nhat la ham lugng Zn
tai ctia song Diém Ho (DH3) va déu nho hon giéi han
chat lugng tram tich theo QCVN 43:2017/BTNMT.
Ham lugng trung binh ctia cac kim loai giam dan theo
tht tu Zn > Pb > Cu > As > Cd. Chi s6 tich lay dia chat
(I .,) dugc tinh todn va da chi ra ctia song Diém Ho 1a
khu vic ¢ muc do tich liy kim loai ndng cao hon hai
ctia s6ng con lai, ddc biét la Pb, Cd va Cu.

Tu khéa: Trdm tich mdt, ven bién tinh Thdi Binh,
kim logi ndng, chi so tich lity dia chdt.
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Assessment of the accumulation
of some heavy metals in surface
sediments at some estuaries

in Thai Binh province

Abstract:

With the characteristics of a country with a long
coastline and diverse terrain, marine environment
protection is increasingly focused on a sustainable
development of marine economy. However, marine
economic activities such as tourism, seaports,
aquaculture, etc., are creating great pressure on the
marine environment in Vietnam. Along the coastal
Thai Binh province, there are many estuaries with
various marine economic activities, significantly
influencing the marine environment and ecosystem.
Therefore, this study assessed the accumulation of
some heavy metals (Pb, Cd, As, Cu, Zn) in surface
sediments in the coastal area of Thai Binh. Marine
sediment samples were collected in July 2024 (rainy
season) to assess the content of some metals at three
estuaries of the Thai Binh River, Diem Ho River, and
Tra Ly River with different economic activities. The
results showed that the concentrations of heavy metals
ranged from 0.043 to 145.833 mg/kg, with the lowest
concentration being Cd at the Thai Binh River site
(TB4) and the highest being Zn at the Diem Ho estuary
site (DH3). All concentrations were below the sediment
quality limits specified in QCVN 43:2017/BTNMT. The
average concentrations of heavy metals decreased in the
order: Zn > Pb > Cu > As > Cd. The results of the Geo-
accumulation Index (I ) indicated that the Diem Ho
estuary had a higher level of heavy metal accumulation
compared to the other two estuaries, particularly for
Pb, Cd, and Cu.

Keywords: Surface sediment, Coastal Thai Binh
province, heavy metal, I ,.
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1. bat van dé

Trong nhiing ndm gan déy, su phat trién kinh t&€ va
gia tang dan s6 da tao ra nhiing stic ép 16n dén moi
truong. Trong do, sy 6 nhiém moi truong cac dong
song boi cac chat hitu co va kim loai ngay cang dang
bao dong. Cac kim loai ning thuong rat kho bi loai bo
bang cac bién phap xt ly nudc thai thong thudng va
néu chung xam nhép vao cac ngudn nudc sinh hoat
& muc cao hon mtc cho phép sé la nguyén nhan cua
nhiéu bénh hiém ngheo, de doa stic khoe cong dong.
Vi vay, van dé nghién ctiu va BVMT noi chung va moéi
trudng nudc nodi riéng tré thanh moi quan tam hang
dau cta nhiéu qudc gia va t6 chuc trén thé gidi trong
do6 c6 Viét Nam.

G Viét Nam, nghién ctu va ddnh gia mtc d6 6
nhiém moi truong ngay cang dugc quan tam hon, thé
hién qua nhiéu cong trinh chat lugng dugc cong bo trén
cac tap chi trong va ngoai nudc. Cac nghién ctiu ciing
tap trung vao viéc danh gid miic d6 6 nhiém va phan
b6 ctia nhiéu kim loai trong tram tich song va tram tich
bién. D€ danh gia chit lugng trAm tich va 6 nhiém kim
loai nang trong tram tich s6ng, nhém nghién ctu cta
TS. Bui Thi Thu (2018) da danh gia muc d6 6 nhiém
Cu, Pb, Cd trong tram tich dugc thu thap tai 12 dia
diém doc theo song C4u doan chay qua tinh Bic Giang
va Bic Ninh vao thang 01 va thang 4 nam 2018. Két qua
nghién ctu cho thdy, ham lugng Pb nhiéu nhat trong
tram tich (113,20 - 203,91 mg/kg tram tich kho), tiép
theo la ham lugng Cu (20,22 - 77,34 mg/kg tram tich
kho), va thap nhat la ham lugng Cd (0,22 - 1,28 mg/kg
tram tich kho). Két qua ciing cho thiy, ham lugng Pb
trong tram tich vugt qua gidi han cho phép cia QCVN
43:2017/BTNMT. Cong trinh nghién ctiu cta tac gia
Trinh Thi Thdm va cong su (2022) thuc hién danh gia
ham lugng kim loai Cu, Pb, Cd va Cr trong 20 mau
tram tich tai khu vuc ha luu song Hong cho thay cac
gia tri déu nho hon giéi han quy dinh tai Quy chuin
ky thuat quoc gia vé Chat lugng tram tich - QCVN
43:2017/BTNMT nhung cao hon gid tri thdp nhat c6
anh hudng theo huéng dan chit lugng trdm tich tinh
Ontario, Canada (1993) - cac gia tri quy dinh d€ bao vé
hé thty sinh nhdm danh gid muc d¢ 6 nhiém cing nhu
tich liy kim loai ndng tai khu vuc nghién ctiu. Ngoai
ra, dé xem xét miic d6 6 nhiém ctia kim loai trong tram
tich, chi s6 tich liy dia chét (I, da dugc nhiéu nghién
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ctu tinh todn va danh gid. Chi s6 tich lay dia chat cua
mot s6 kim loai cling dugc tinh toan doi véi trdm tich
tai khu vuc ctia bién Linggi, Malaixia. Két qua chi ra
khu vuc nghién ctiu bi 6 nhiém béi cac kim loai nhu
As, Pb va Sb theo tac gia Md Suhaimi Elias va cong su
(2018). Tai Viét Nam, hau hét cac nghién ctiu tap trung
vao danh gia nguy co tiém 4n mot s6 kim loai ndng tai
bong bing song Cliu Long (Wilbers GJ va cong su,
2014), song Hong (Hien NTT va cdng sy, 2016), rting
ngdp mdn nhiét déi & Can Gio (Nguyen TN va cdng sy,
2019), va viing ven bién & mién Nam (Costa-Boddeker
S va cong su, 2017).

Khu vuyc bién ven bo tinh Thai Binh ¢6 5 ctia song d6
ra bién gdém: Cua Ba Lat, ven bién xa Nam Phu, huyén
Tién Hai; ctia Tra Ly, tai x3 Dong Hai, huyén Tién Hai;
ctia Diém Dién tai xa Thai Thugng, huyén Thai Thuy;
ctia Lan; cta Thai Binh, tai x4 Thuy Truong, huyén Thai
Thuy. S6 TN&MT tinh Thai Binh da tién hanh quan
trac mot s6 thong s chat lugng nudc tai vi tri 5 ctia
song nay va mot s6 bai nuodi ngao ven bién. Theo két
qua quan trac thé hién trong Bao cdo hién trang moéi
truong tinh Thai Binh giai doan 2016 - 2020 cho thay,
nudc bién ven bd khu vuc tinh Thai Binh c6 chat lugng
tuong dai tot. Tai cac vung ctia séng, ham lugng TSS
va Coliform quan trac vao mot s6 dot giai doan tii nam
2016 dén 2019 cao hon so véi gid tri giéi han cho phép
QCVN 10-MT:2015/BTNMT. Cu thé, 20/50 mau nudc
bién c¢6 ham lugng TSS vugt gidi han cho phép ti 1,04
dén 1,6 lan; 18/50 mau nudc bién cé gia tri Coliform
vugt gi6i han cho phép tii 1,1 dén 5,5 lan. Ham lugng
TSS tai cac ctia song 16n nhu ctia Ba Lat (tiép nhén
nguodn nudc mit ti song Hong), clia Diém Dién (tiép
nhan nudc mat ti song Diém HO) va ctia Thai Binh
(song Thai Binh) cao hon gia tri giéi han cho phép doi
v6i chét lugng nudc bién ven bg. Tuy nhién, ham lugng
kim loai trong trdm tich s6ng va bién lai chua dugc
danh gia mot cach day du.

Trong bdi canh phat trién kinh t€ - x4 hoi, 6 nhiém
moi trudng ndi chung va 6 nhiém kim loai nang trong
moi trudng nudc noi riéng dang trd thanh van dé dang
quan tdm. Nghién ctiu nay khong chi nham cung cép
di liéu khoa hoc vé miic d6 6 nhiém ctia cic kim loai
nhu Pb, Cd, As, Cu, Zn trong tram tich mat ma con tinh
toan chi s6 tich lity dia chét (Igeo), tit d6 danh gia nguy
co tiém &n. Két qua sé la co s& dé hoach dinh chinh



sach va dé xuat bién phap quan ly bén viing, gép phin
BVMT bién va stic khoe cong dong.

2. Phuong phap nghién ctu

2.1. Pham vi nghién citu
Nghién ctiu dugc thuc hién tai 3 khu vuc ven bién
gan cac ctia song Thai Binh (hay con goi la song Hoéa),
ctia song Diém HO va ctia song Tra Ly tai tinh Thai
Binh. Ba khu vuc nay ddc trung cho mot s6 hoat dong
gom nudi trong thiy san, riing ngdp mén, cang bién va
hoat dong du lich. Cac mau tram tich dugc ldy vao mua
mua ndm 2024 tai thoi diém thuy triéu xuéng thip.
Ctia song Thai Binh va ctia séng Tra Ly la noi ¢6 rting
ngdp man va hoat dong nuoi tréong hai san. Bén canh
do, tai Con Den (song Tra Ly) ciing dang phat trién cac
hoat dong du lich sinh théi. Ctta séng Diém H¢ la khu
viic cang bién, 1a noi ra vao ctia cac tau thuyén danh bat
hai san véi trong tai viia va nho.
2.2. Phuiong phap nghién ciiu
2.2.1. Khdo sdt thyc dia va ldy mau
Trudc khi tién hanh 14y mau, nhém nghién ciu da
thuc hién khao sat thuc dia d€ x4y dung chuong trinh

e =i ] =m

A Hinh 1. Bdn dé vi tri cdc diém ldy mau
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quan tric, lua chon diém ldy mau va phuong an ldy
mau. Cac mau trdm tich mét dugc 14y vao thang 7 nam
2024 vao thoi gian thuy triéu & muc trung binh. Nhém
nghién ctiu tién hanh 1dy 4 mau trdm tich mat tai khu
vuc clia song Thai Binh, 3 miu trdm tich mat tai moi
ctia song Diém H¢ va song Tra Ly. Méi vi tri dugc 1y
01 mau trAm tich mét st dung thiét bi ldy mau chuyén
dung. Gau ldy mau tram tich Peterson (Wildco 1750-
G30) cung véi rong roc dugce st dung dé€ ngoam tram
tich mit & do sau 16n hon 10 cm. Mau trdm tich dugc
chuyén tit gdu vao khay chiia d€ tron déu va loai bo cac
tap chat la, sau d6 mau dugc dung trong tai Zip-lock
va dugc bao quan lanh bang da gel theo TCVN 6663-
15:2008 (ISO 5667-15:1999) va van chuyén vé phong
thi nghiém. Thong tin cac vi tri 14y mau dugc thé hién
trong Bang 1 va Hinh 1.

Cac mau tram tich dugc xu ly so bo tai phong thi
nghiém bang phuong phdp hong khoé ty nhién. Mau
tram tich kho dugc xt 1y so bo va nghién nhd theo
TCVN 6647:2007. Cac mau trdm tich dugc bao quan
trong ti lanh & nhiét d6 2 - 5°C d€ cho phan tich.
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Bang 1. Thong tin vi tri ldy mau tram tich

TT | Ky hiéu | Tén mau Toa d6 Mo ta dic diém xung quanh vi tri 1dy mau
mau
1 TB4 | Théi Binh 4 | 20.62561, 106.64055 | Trén song Thai Binh, c6 hoat ddng nudi trong thuay san.
2 TB5 | Théi Binh 5 | 20.61234, 106.66032 | Ctia song Thai Binh, khu vuc béi ldng, hai bén 1a khu vuc trong
rung ngap man.
3 TB6 | Théi Binh 6 | 20.60419, 106.67952 | Ctia song Thai Binh, gdn mo cat Thai Binh.
4 TB7 | Thai Binh 7 | 20.59901, 106.65672 | Ctia séng Théi Binh, gin khu vuc trong riing ngip mén.
DH1 | Diém HO 1 | 20.55993, 106.57997 | Canh s6ng Diém H, gan cang nudc sdu Thai Thuy, khu nudi
trong thuy san.
6 DH2 | Diém H)2 | 20.5583,106.5758 | Ctia song Diém H9, gan khu dan cu va bén cang.
7 DH3 | Diém H¢ 3 | 20.55221, 106.58615 | Ctia song Diém H¢ d6 ra bién, gan khu vuc trong riing ngap man.
8 TL1 TraLly 1 |20.47096, 106.59825 | Song Tra Ly, gdn khu vic nudi trong thiy san.
9 TL2 TraLy2 |20.47501, 106.60798 | Ven bién gan ctia Tra Ly, khu viic c6 bai cat va bai boi 16n (Con
Lo).
10 | TL3 TraLy3 |20.45917, 106.60553 | Ctia séng Tra Ly, c6 hoat dong danh bat va vin chuyén thiy san.

2.2.2. Phuong phap phan tich trong phong thi nghiém  Bang 2. Thang danh gia miic d6 6 nhiém kim loai ning

Mot s6 kim loai dugc lya chon trong nghién ctiu

dua vao chisé I
: geo

nay gom Pb, Cd, As, Cu, Zn. Mau trdm tich dugc xt ly Gia tr Igeo Miic d¢ 6 nhiém

heo hudng dan ctia EPA 3051a (1996) d€ xdc dinh ham | I <0 Khong 6 nhiém

lugng kim loai. Mau tram tich dugc xti ly bang phuong (o<1 <1 O nhiém nhe

phdp v6 co héa mau uét vé6i axit manh HNO, dac va 1< Igm <2 O nhiém trung binh

HCI déc ty 1¢ 3:1 trong lo vi séng. Qua trinh phéan hay £ S .

mau dugc thuc hién trong 10 vi song chuyén dung 2<,<3 O nhiém trung binh dén nang

(SMWO02) v6i chuong trinh nhiét d¢ va tdng thoi gian |3 <1, <4 O nhiém ning

xu ly mau khoang 17 phut. Hon hop sau khi phd mau |4 < I,<5 O nhiém nghiém trong

dugc hoa tan bang dung dich HNO, 2%, loc d€ loai bo I >5 O nhiém dc biét nghiém trong

can. Sau do, dich loc mau dugc chuyén vao binh dinh i

Bang 3. Ham lugng kim loai ning trong cac mau tram tich

Don vi: mg/kg
Vi tri Pb Cd As Cu Zn

TB4 14,053 0,043 7,904 12,231 57,308
TB5 16,969 0,164 9,038 16,370 76,397
TB6 12,932 0,079 5,020 11,325 55,213
TB7 13,385 0,093 4,683 10,697 58,296
DH1 42,469 0,296 22,574 65,000 113,539
DH2 49,820 0,151 18,840 41,066 121,976
DH3 52,365 0,189 25,297 56,792 145,833
TL1 23,469 0,129 18,430 20,695 43,594
TL2 31,003 0,117 14,480 18,351 66,743
TL3 15,279 0,059 12,498 12,580 34,579
QCVN 43:2017/BTNMT 112 4,2 41,6 108 271
ISQG 30,2 0,7 7,24 18,7 124
ERL 46,7 1,2 8,2 34 150
ERM 218 9,6 70 270 410
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muc 50mL, dinh muc dén vach bang dung dich HNO,
2%. Tién hanh do ham lugng cac kim loai trong dich
mau bdng thiét bi khdi phd Plasma cam ting (ICP-MS)
vdi céc diéu kién duogc toi vu trude khi do. Pam bao
chét lugng va ki€ém soat chat lugng (QA/QC) clia mau
phan tich dugc danh gia thong qua viéc xac dinh gidi
han phat hién (LOD) va giéi han dinh lugng (LOQ),
mau thém chudn, 1 mau ldp theo ding yéu ciu vé cua
Thong tu s6 10/2021/TT-BTNMT dé€ danh gia do lap va
do thu hoi ctia phuong phap.

2.2.3. Xurly s6 liéu

a. Phuong phdp danh gia miic do tich liy KLN
trong trdm tich

St dung chi s6 tich liy dia chét Igeo (Index of

Geoaccumulation) theo huéng dan G. Muller dé xuait,
dé danh gid muc do tich lay 6 nhiém kim loai ning
(cong thuc 1).

C,
Igeo =log, (1,5><an
Trong do:

(cong thuc 1)

C_: Néng do kim loai nang trong mau tram tich
nghién ctu (mg/kg);

B : Nong do kim loai trung binh trong tram tich
(mg/kg), theo Karl K. Turekian va Karl Hans Wedepohl
(1961) (Pb=20; Cd=0,3; As=13; Cu=45; Zn=95).

b) Phuong phdp phan tich xii ly thong ké

Cac s6 liéu dugc xt ly trén phan mém Microsoft
Excel d€ tinh toan va danh gia rui ro sinh thai cac kim
loai tai vi tri ldy mau.

3. Két qua nghién ctu va thao luan

3.1. Ham lugng cdc kim logi ndng trong trdm tich

Bén canh viéc danh gia ham lugng cuia cac kim loai
trong mau tram tich, cac loai mau QA/QC dugc thuc
hién song song. Mau trang la mau dét sach nung rtia

HAR LLFOPRGE KM DA MANS TERONG TRAR TICH

i " ] .
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A Hinh 2. Biéu d6 thé hién ham lugng cdc kim logi ndng trong
trdm tich tdng mdt khu vic cita song ven bién tinh Thdi Binh

NGHIEN CUU ‘E

béng axit dic dugc dung d€ phan tich nham danh gia
su nhiém bén trong qud trinh thuc nghiém. LOQ cta
cac kim loai trong nghién ctiu nay la 0,1 mg/kg va do
thu hoi ctia cac két qué phén tich mau thém chuén dao
dong tti 77,6 dén 106,4 %. Nhu vdy, két qua phén tich c6
do tin cay tot va st dung dugc cho phan tich ham lugng
vét cac kim loai nghién citiu trong mau moi trudng.

Ham lugng tng cic kim loai ndng Pb, Cd, As, Cu,
Zn trong cac mau trdm tich mat tai khu vuc ctia sdng
ven bién tinh Théi Binh dugc thé hién trong Bang 3.

Béng 3 cho thdy trong ca 10/10 mau trdm tich mat
tai khu vuc ctia song ven bién tinh Thai Binh déu c6
su xudt hién ctia cac kim loai ndng Pb, Cd, As, Cu, Zn.
Két qua phén tich dugc so sanh véi gia tri giéi han
theo quy chuédn ky thuit qudc gia vé chit lugng tram
tich, ap dung cho tram tich nudc mén, nudc lg (QCVN
43:2017/BTNMT); Hudéng dan Chét lugng Trim
tich tam thoi ctia Canada (Interim Sediment Quality
Guideline - ISQG); chi s6 mtc anh hudng thip (Effects
Range-Low -ERL) va chi s6 mtic anh hudng trung binh
(Effects Range-Median -ERM) trong Hudng dan Chét
lugng Tram tich (Sediment Quality Guidelines - SQGs)
cta Hoa Ky.

Nhin chung, ham lugng cac kim loai déu nhé hon
gid tri gi6i han theo QCVN 43:2017/BTNMT. Kim loai
chi trong cdc mau tram tich dao dong tu 12,932 mg/kg
dén 52,365 mg/kg, thap hon nhiéu so v6i ngudng gidi
han QCVN la 112 mg/kg. Tai khu vuc ctia song Thai
Binh, ham lugng Pb trong khoang 12,93-16,97 mg/kg,
thap hon ISQG (30,2 mg/kg). Tai ctia song Diém H9,
ham lugng Pb (42,47-52,37 mg/kg) déu vugt ngudng
ISQG, trong d6 mau DH3, ctia song Diém HJ 1a noi ¢6
nhiéu hoat dong khai thac thuy san va tau thuyén qua
lai, vuigt ngudng ERL (46,7 mg/kg) cho thdy kha nang
xay ra tac dong bat lgi d6i v6i hé sinh théi thuy sinh.
Ham lugng chi trong tram tich khu vuc ctia song Tra
Ly dao dong tu 15,28-31,00 mg/kg, mau TL2 c¢6 ham
lugng tiém can gidi han theo ISQG quy dinh. Vi tri TL2
(gan bai bién Con DPen) dugc bao quanh bdi con cat tu
nhién, han ché luu thong dong chay c6 thé€ 1a nguyén
nhan dan dén sy tich tu kim loai cao hon hai vi tri con
lai trong khu vuc.

Ham lugng cadimi tai ca ba khu vuc ctia song tinh
Thai Binh dao dong tii 0,043 mg/kg dén 0,296 mg/
kg, thap hon nhiéu so véi cac ngudng gidi han trong
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A Hinh 3. Biéu do thé hién ham lugng trung binh cia cdc kim
logi ndng tai cdc khu vuc ctia séng ven bién Thdi Binh

QCVN la 4,2 mg/kg, vaISQG la 0,7 mg/kg. Két qua nay
phan dnh muc d6 6 nhiém kim loai nang Cd tai khu
vuc nghién cdu la khong dang ké.

Ham lugng asen trong cac mau tram tich déu thip
hon giéi han QCVN la 41,6 mg/kg. Tuy nhién, khi so
sanh véi gidi han an toan ctia Canada va Hoa Ky cho
thay: khu vuc ctia song Thai Binh c6 ham lugng asen ti
4,68-9,04 mg/kg, trong do vi tri TB5 vugt ISQG (7,24
mg/kg), cac gia tri con lai nam trong ngudng an toan.
Tai cac khu vuc ctia song Diém H¢, ham lugng asen ti
18,84-25,30 mg/kg, va khu vuc ctia song Tra Ly, ham
lugng asen trong khoang 12,50-18,43 mg/kg, vuot
ngudng ISQG va ERL (8,2 mg/kg) cho thay nguy co 6
nhiém cao hon, ddc biét tai ctia song Diém HJ.

Két qua phén tich cac mau trdm tich ving ctia song
ven bién Thdi Binh c6 ham lugng cic kim loai dong
(10,697 mg/kg - 65 mg/kg), va kém (34,579 mg/kg -
145,833 mg/kg) trong déu thip hon ngudng gii han
QCVN 43:2017/BTNMT. So sanh véi giéi han cua

Bang 4. Két qua chi s6 I, trong tram tich

ISQG va ERL cho thdy ham lugng kim loai Cu, Zn &
trdm tich ctia song Thdi Binh ndm trong mtic an toan.
O khu vuc clia song Tra Ly ¢6 ham lugng c6 ham lugng
Zn ndm trong ngudng an toan nhung ham lugng Cu
6 vi tri TL1 vugt ngudng ISQG. Péc biét, khu vuc cta
song Diém Ho¢ c6 ham lugng Cu va Zn lan lugt 1a 3/3
mau va 1/3 mau vugt gisi han ctia ISQG. Ham lugng
Cu trong cac mau trdm tich ctia séng Diém Ho vugt
qua gi6i han an toan ERL (34 mg/kg) va thap hon gidi
han canh bdo 6 nhiém ERM (270 mg/kg) phan anh
nguy co tiém tang doi véi sinh thai ti kim loai nang.
Két qua nghién ctiu cho thdy, ctia sdng Thai Binh
la khu vuc c6 mic d¢ tich lay kim loai nang thdp nhat
trong 3 ctia song nghién ctiu. Trong khi d6, ctia sdong
Diém H¢ la khu vic c¢6 muic d6 6 nhiém kim loai nidng
cao nhit, dic biétla As, Pb, Zn va Pb. Nguyén nhén cé
thé do tac dong tli cac hoat ddng phat trién kinh té - xa
hoi ctia khu vic ctta Diém H9. Noi day c¢6 nhiéu bén
cang v6i mat d tau thuyén di chuyén va neo ddu dong
dic. Theo Béo cdo Hién trang moi trudng bién va hai
dao qudc gia giai doan 2016 - 2020 ctia Bo TN&MT,
dong va asen la hai tac nhan anh huéng nhiéu nhat
dén moi truong ti nudc thai cua cac phuong tién
hang hai va ching dugc coi la nhiing tac nhan gay rui
ro t6i hé sinh thdi bién. Bén canh d6, ham lugng kim
loai gidm dan theo thi ty Zn > Pb > Cu > As > Cd
(Hinh 3) thé hién su khac biét vé muic d6 pho bién va
kha nang tich Iy cua tiing kim loai trong moi trudng
tram tich khu vuc ven bién tinh Thdi Binh. C4c kim
loai Zn, Pb va Cu phd bién hon trong ty nhién va c6
tl cac ngudn thai cong nghiép, nong nghiép. Chung

Vi tri Igeo_Pb IgeO_Cd geD_As Igeo_Cu Igeo_Zn
TB4 -2,48 -1,96 -0,31 -2,23 -0,18
TB5 -2,09 -0,41 -0,23 -1,92 -0,07
TB6 -2,33 -1,57 -1,15 -2,06 -0,42
TB7 -2,29 -1,44 -1,23 -2,09 -0,19
DHI1 1,48 2,51 0,75 3,30 0,10
DH2 1,55 1,59 0,51 2,81 0,12
DH3 1,61 1,79 1,25 2,90 0,54
TL1 -1,48 -1,77 0,26 -1,50 -0,54
TL2 -1,12 -1,76 -0,06 -1,55 -0,30
TL3 -2,47 -2,02 -0,11 -2,38 -0,64
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con dé bi hdp phu lén bé mit hat tram tich do &i luc
cao vdi cac hgp chét hitu co hodc khoang sét, hodc dé
tao két tha, lang xudng 16p tram tich. Trong khi Cd la
kim loai c6 nong d6 nén trong 16p vo Trai it théap.
Cd con ¢6 xu huéng ton tai nhiéu hon & dang hoa tan,
do do kha nang tich lay trong tram tich thap hon cac
kim loai khac. Két qua ctia nghién ctiu da phan anh
tac dong cuia cac hoat dong cong nghiép, giao thong
van tai thay va cac hoat dong khac trong khu vuc dén
chat lugng trdm tich.

3.2. Danh gid miic do tich lity kim logi ndng trong
trdm tich

St dung chi s6 tich lay dia chdt I dé€ danh gid miic
do 6 nhiém kim loai nang trong tram tich tai 10 vi tri
khu vuc ctia song ven bién tinh Théi Binh, két qua dugc
thé hién trong Bang 4.

Cén cti vao két qua tinh toan chi s6 tich lay dia chat
(Igeo) cho cac kim loai nang (Pb, Cd, As, Cu, Zn) trong
trdm tich khu vuc ctia song ven bién Théi Binh cho
thdy, gid tri Igeo cua Pb dao dong ti -2,48 dén 1,61. Tai
cac vi tri ctia song Thai Binh (TB4-TB7) va ctia song
Tra Ly (TL1-TL3), chi s6 Igeo cta Pb chti yéu & muic am,
cho thdy khong c6 6 nhiém chi déng ké (I, < 0: khong
0 nhiém). Tuy nhién, tai cac vi tri ctia song Diém Ho
(DH1-DH3), gid tri Igeo cao hon, (0 < Igeo < 2: 6 nhiém
nhe dén trung binh). Diéu dé phan anh su tich lay chi
trong khu vuc ctia Diém H¢. Kim loai Cd c6 Igeo tu
-2,02 dén 2,51. Hau hét cac vi tri khong 6 nhiém (Igeo
< 0), ngoai trii cac vi tri tai DH1- DH3 dat tli 1,59 dén
2,51 (1< Igeo < 3: O nhiém trung binh va O nhiém trung
binh dén nédng) cho thdy méc du 6 mtic ndong do thap
nhung da c6 sy tich liy Cd dang ké tai khu vuc nay.

Chis6 I cia As ndm trong khodng -1,23 dén 1,25.
Cac vi tri TB4-TB7 c6 gia tri &m, phan anh mtc do
khong 6 nhiém. Trong khi d6, mét s6 vi tri tai DH1-
DH3 c6 gid tri [ duong, dat trong khodng 0 <1 <
2 (6 nhiém nhe dén trung binh). Diéu nay cho thiy su
tich lay As tai cdc ctia song nay, c6 thé lién quan dén
viéc rtia troi ti dat hodc cac hoat dong ndong nghiép.

Gid tri Igeo ctia Cu dao dong tii -2,38 dén 3,30. Tai cac
vi tri ctfa song Thdi Binh va ctia song Tra Ly, chis6 I
ctia Cu hiu hét 4m, thé hién khong c6 6 nhiém. Trong
khi d6, cac vi tri & khu vuc ctia song Diém H¢ cho thay
gia tri Igeo cao, dac biét tai vi tri DH1 véi gia tri 3,30 ( mtic
6 nhiém manh), phan anh sy tich liiy Cu nghiém trong.

NGHIEN CUU ‘

Nguén Cu trong tram tich c6 thé€ phat sinh tii nudc thai
cong nghiép hodc hoat dong van tai thuy.

Gid tri I cBia Zn nam trong khodng -0,64 dén 0,54.
T4t ca cac vi tri nghién ctiu déu c6 gia tri am hodc rat
thap, thé hién mic d6 khong 6 nhiém hodc 6 nhiém
khong dang ké (L, < 1). Di€u nay cho thdy Zn trong khu
vuc nay khong c6 sy tich lity vuot trdi so véi gia tri nén.

Cac két qua tinh toan chi s6 Igeo cho thdy su khac
biét dang ké trong muic d6 6 nhiém gitia cac vi tri va
gitia cac kim loai. Ctia song Diém Ho (DH1-DH3) c6
xu hudng tich Ity cac kim loai ning (Pb, Cd, Cu) & mtic
d¢ 6 nhiém cao hon so véi cac khu vic khac. Trong s6
cac kim loai, Cd va Cu cé6 chi s6 Igeo cao hon, dac biét tai
vi tri DH1, cho thdy cdc ngudén 6 nhiém tiém tang cian
dugc quan tam. Cac kim loai khac nhu Zn va As chu yéu
& muic khong 6 nhiém hodc 6 nhiém nhe, phan dnh muc
do tich lay thap trong trdm tich bién khu vuc Théi Binh.
Theo nghién ctiu ctia Lé Thi Trinh (2017) tai clia song
Han (Pa Nédng) da ghi nhin mdc d6 6 nhiém thip d6i
v6i hau hét cac kim loai ndng, véi chi s6 Igeo cua Cd, Cu,
Zn déu <1 (khong 6 nhiém hodc 6 nhiém nhe). Két qua
nay tuong dong véi cac vi tri ctia song Thai Binh va Tra
Ly trong nghién ctiu nay, cho thay day la nhiing khu vuc
it chiu anh hudng ti cac ngudn thai cong nghiép.

4. Kétluan

Nghién ctiu da danh gia dugc ham lugng va miic do
tich liy cac kim loai Pb, Cd, As, Cu, Zn trong 10 vi tri
14y mau tram tich mat tai ving ven bién tinh Théi Binh.
Ham lugng cac kim loai & tat ca cac vi tri déu thap
hon gia tri giéi han chat lugng trdm tich quy dinh tai
QCVN 43:2017/BTNMT Quy chuén ky thuat quéc gia
vé chat lugng trdm tich (trdm tich nudc mén, nudc 1g).
Tuy nhién, so sanh véi quy dinh chat lugng tram tich
cua Canada va Hoa Ky cho thdy, c6 mot s6 mau vugt
ngudng gi6i han an toan theo ISQG va ERL vé 6 nhiém
kim loai Pb, As, Cu, Zn. Dong thoi, ham lugng kim
loai gidm déan theo thi tu Zn > Pb > Cu > As > Cd. béc
biét, ctia song Diém Ho la khu vuic ¢6 mic d6 6 nhiém
kim loai nang cao nhét do day la vi tri ctia song, noi
tap trung cac dong chdy va c6 kha ning boéi lang tram
tich cao hon cac khu vuc khac. Ngoai ra, cac hoat dong
van tai bién ciing dién ra v6i mat d6 cao hon & khu vuc
nay. Chi s6 tich lay dia chat Igeo dugc st dung dé danh
gid muc d¢ 6 nhiém kim loai ndng trong tram tich, cho
thdy su khac biét dang ké trong mtc d6 6 nhiém gita
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cac vung ctia song & tinh Thdi Binh va gifia cac kim
loai. Ctia séng Diém Ho c6 muic d¢ tich liy cac kim loai
ndng (Pb, Cd, Cu) cao hon so véi cac khu vic khac. Cac
kim loai nhu Zn va As cht yéu & mtc khong 6 nhiém
hodc 6 nhiém nhe, trong khi Cd va Cu c6 chi s6 Igeo
cao hon, dac biét tai vi tri DH1 cho thay, cdc nguon 6
nhiém tiém tang cdn dugc quan tdm. Nghién ctiu buédc
dau da cung cap dii liéu vé muc do tich luy mot s6 kim
loai nang tai khu vuc ven bién tinh Thai Binh lam co s&
khoa hoc cho cac nghién ctiu rong hon vé ham lugng
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