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NGHIEN CUU PANH GIA RUI RO SINH THAI CUA MQT SO
KIM LOAI NANG TRONG TRAM TiCH VUNG CUA SONG BA CHE,
VINH BAI TU LONG, TINH QUANG NINH

Pao Trung Thanh, Tran Thi Ngoc, Nguyén Thi Hong
Truong Pai hoc Mo - Dia chét
Tém tit
Tram tich viing cira song c6 chira cdc kim loai nang ddc hai la mét trong nhitng nguyén nhén
gdy 6 nhiém méi trieong mede bién ven bo. Cira séng Ba Ché la viing ngdp man c6 dién tich 2.844
ha, chiu tac déng tir cdc chat thai trong nudce séng Ba Ché va hoat ddng nudi bién. Nghién ciru
dwoc thuc hién dé danh gia mwec do anh huong cua cac kim logi nang trong tram tich vung cua
séng dwa vao hé sé lam giau (EF), chi sé tich lily dia chat (Igeo) va chi sé rii ro sinh thdi tiém
nang (RI). Két qua cho thdy, ham heong dao dong cia cdc kim logi nang trong tram tich khong
cao: Néng do As dao dong trong khoang 4,01-11,24; Pb la 9,83-27,85; Hg la 0,42-0,46, Cd la
0,46-0,67; Cr la 4,73-18,25 va Zn la 42,49-129,17 mg/kg trong leong khé. Bén canh do, két qua
cia yéu to rii ro sinh thdi tiém ndng cho thdy dién bién rii ro cia kim logi ndng theo thir tir ting
dan tir Cr < Zn < Pb < As < Cd < Hg. Két qud tinh todn RI ciia cdc kim logi ndng trong nghién
cieu cho thay Hg cé mike ¢ déng gép rii ro sinh thai I6n nhdt va c¢6 nguon phat sinh tir hoat déng
cua con nguoi va qud trinh do thi hoa.
Tir khéa: Kim loai ning; Tram tich viing cira séng; Rui ro sinh thai; song Ba Ché.
Abstract

Research and ecological risk assessment of heavy metals in surface sediments of
the Ba Che river estuary, Bai Tu Long bay, Quang Ninh province

Estuary sediments contain toxic heavy metals which can pollute coastal wetlands. Ba Che
river estuary is a coastal wetland with an area of 2,844 ha, which is affected by wastes in Ba Che
river water and aquacultures. In this study, the accumulation of heavy metals in the Ba Che river
estuary was assessed based on the enrichment factor (EF), on the geo-accumulation index (Igeo),
and on the ecological risk index (RI). Heavy metal concentrations were determined by the Atomic
Absorption Spectrophotometer. Results of the research, all heavy metals were detected in sediment
samples with mean concentrations of As, Pb, Hg, Cd, Cr, and Zn were range of 4.01-11.24;
9.83-27.85; 0.42-0.46, 0.46-0.67; 4.73-18.25; and 42.49-129.17 mg/kg dry weight, respectively.
Besides, the mean metal concentration in the water samples increased in the following order: Cr
< Zn < Pb < As < Cd < Hg. Calculation of different ecological contamination factors showed
that Hg is the primary contribution to ecological risk index (RI) origins from anthropogenic and
urbanization sources.

Keywords: Heavy metals; Estuarine sediment; Ecological risk; Ba Che river.

1. Pit van dé

O nhiém kim loai nang (KLN) trong nudc va tram tich ¢ cac ving cira song 13 mot van dé
16n vé moi truong vi tiém nang rai ro cho hé sinh thai va anh hudng dén sirc khoe con ngudi. Mot
lugng 16n cac chét gay 0 nhiém tir cac hoat dong san xuét, dich vu va do thi s& lién két voi cac vat
chit lo limg trong nudc va sau d6 lang xudng tram tich. Mot s6 chat giy 6 nhiém can duoc quan
tam c6 thé tim thay trong tram tich gdm: i) Cac hop chat hitu co tong hop (thudc trir sau co clo
hoic co phospho, polychlo biphenyl (PCBs) va cac hoa chat cong nghiép); ii) Cac hydrocarbon da
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vong thom (PAHs), thuong 1a thanh phan ctia dau mo, than da va du lugng khang sinh; iii) Mot sd
kim loai nang (As, Cd, Cr, Cu, Pb, Hg, Zn). Trong d0, tac dung doc hai cua kim loai ning va céac
hop chit ciia chiing dén hé sinh thai thity sinh va con ngudi ludn 13 mdi quan tAm hang dau dbi véi
cac nha nghién ciru méi trudng & trén thé gidi va Viét Nam [1].

Ving cira song Ba Ché 1a khu vyc nudi trong thuy hai san DPong Rui ¢6 nhitng dic trung
riéng vé diéu kién ty nhién, c6 vi thé dic biét quan trong v&i tai nguyén bién va an ninh qudc
phong trong khu vire. D6 1a nhitng diéu kién thuan lgi cho viéc phat trién cang bién va cac nganh
kinh € khéc, nhu nudi trong, danh bat hai san, du lich va dich vu. Céc hoat dong nhan sinh nhu:
Ngu nghiép, van tai bién, san xuit cong nghiép va sinh hoat xa cac chit thai gdy anh huéng t6i
moi truong, 6 nhiém méi trudng, suy thoai canh quan va tai nguyén. Dé phuc vu cac muc tiéu xay
dung kinh té - x4 hoi, viéc nghién ctru dia hoa moéi truong, dac bi¢t 1a danh gia rui ro sinh thai cta
cac kim loai nang trong trim tich viing cira song Ba Ché s& gop phan lam co s& khoa hoc cho phat
trién bén vimg va quy hoach bao ton da dang sinh hoc ctia khu vure. Nghién ciru nay con dap ting
vao viéc hoa nhap voi khu vuc va cong dong qudc té trong linh vuc sir dung, khai thac va bao vé
tai nguyén moi trudng ven bién va vinh Bai Tir Long.

2. Thu thip miu va phwong phap nghién ciru
2.1. Khu vwe nghién ciru, ldy miu

Nghién ctru thuc hién tai khu vuc bai triéu cura song Ba Che¢ véi cac vi tri léy mau dugc théng
ké trong Bang 1 va thé hién trén Hinh 1 theo cac dot khao sét thuc té giai doan 2020-2021.

Bing 1. Vi tri ldy méu tram tich ven bo viing civa séng Ba Ché

Toa dp VN2000 (107°45°,
SHM Vi tri miii chiéu 3°)
X Y
TT1 Bai tricu thon Ha Loan, xa Cong Hoa 2342535 463918
TT2  |Bai triéu phia Pong Nam xa Dong Rui 2346621 464250
TT3 Bii triéu phia Bac xd Dai Xuyén 2351415 469857
TT4 Bai trieu xa Hai Lang 2353855 464949
TTS Bai triéu xa Tién Lang 2353916 466883
| .. é . “oe . Tign Yén i
‘ : T i Y TT4 I'rs
H. Ba Ché ) o S
. Ba Ché .; ’ 9
%, s
o ? s G;b
2 AR
5 <
éb‘-‘q H._Véan bén
I
_ TR.cémPna TTOI

Hinh 1: Vi tri cdc diém ldy médu khu viee civa song Ba Ché

202 | Héi thao Khoa hoc Quéc gia 2023



2.2. Phwong phdp xir Iy mdu

Viéc thu thap, chuén bi va phan tich mau duge thue hién theo Tiéu chuin Quéc gia TCVN
6663-19:2015. Mau duoc thu tai vi tri s& bi ngdp nudc khi thuy triéu 1én va kho khi thuy triéu
xudng thap. Viéc ldy mau duoc tién hanh khi thay triéu xudng, sir dung dng nhya PVC ¢6 duong
kinh 5 cm chiéu dai 20 cm (da duoc trang rira bing nudc bién gan vi tri iy mau) dong xudng trim
tich dén ngap éng roi bit kin 2 dau dé tranh mat mau, x4o trén mau va tranh anh sang truc tiép.
Mau sau khi ldy dugc ghi rd théng tin va bao quan & nhiét do tir 0 °C dén 5 °C trong thoi gian chd
phén tich (trong 2 ngay).

2.3. Thoi gian ldy méu

Mau duoc 1ay voi tin suat 2 1an/nam va thoi gian 1ay mau vao thang 5 va thang 11 hang nam.

2.4. Mjt sé6 phwong phdp phén tich tai phong thi nghiém

- Ham lugng As, Pb, Hg, Cr, Cd, Zn va Cu duogc xac dinh béng thiét bi phan tich ICP-MS va
tién hanh phan tich tai Trung tam K§ thuét tiéu chuan do ludng chét luong 1, Tong cuc Tiéu chuin
Do luong chit lugng.

- Quy trinh phan tich ham luong tong 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 cta Tessier va US
EPA Method 6020A) [2].

2.5. Xir Iy 56 ligu va QA/QC

- Panh gia theo quy chuan: QCVN 43:2017/BTNMT - Quy chuan k¥ thuat Qudc gia vé chat
luong tram tich, cot tram tich nudc man, nude lo.

- Hé s6 lam giau EF dugc tinh theo cong thirc dudi ddy va phan loai nhu trong Bang 2 [3, 4]:

_ Cnh(sample)/Cref(sample)
EF = Bn(background)/Byref(background) ( 1)

trong d6: Cn: Ham lugng KLN trong mau phan tich;

Cref: Ham lugng KLN d6i sanh trong mau phan tich;

Bn: Ham luo'ng cac KLN nghién cuu hién dién trong 16p V(? Trai dat. Ham lu(_mg Cl?.a cac
KLN trong vo T,réi dat, cén‘cfr theo co s& dia hda moi truong tinh dén déc trung ving mién lay cua
vung Trung Quoc, gia tri nén cac KLN nhu sau: As = 11,2 mg/kg; Pb =26 mg/kg; Hg = 0,065 mg/
kg; Cd = 0,097 mg/kg; Cr = 61 mg/kg; Zn = 74,2 mg/kg [5, 6,71.

Bref: Ham lugng KLN ddi sanh hién dién trong 16p vo Trai dat.

Bing 2. Phén logi mirc dg lam gidu theo hé sé EF [4]

TT Gia tri Miic d
1 EF<2 Thip
2 2<EF<S Trung binh
3 5<EF<20 Déng ké
4 20 < EF <40 Cao
5 EF > 40 Rit cao

- Panh gia murc d6 tich ty 6 nhiém ciia cac KLN trong trim tich viing bai tridu ctra séng dwa
vao chi sb tich lity dia chit Igeo nhu trong Bang 3 va xéc dinh theo cong thirc sau [8]:

C
Igeo = 10821,5% (1)
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trong d6: Cn: Ham lugng KLN trong mau phan tich;
Bn: Gia tri nén ctia KLN phan tich trong vo Trai dat.
Héng s6 1,5 duoc st dung phu thudc vao sy khac nhau cua moéi truong nghién ctru do cac
phat thai nhan tao [9].
Bing 3. Phén logi mirc d¢ 6 nhiém theo chi sé Igeo [4, 8]

Cap phan loai Gia tri Igeo Mikc d6 6 nhiém
0 Igeo <0 Khong 6 nhiém
1 0<Igeo<1 C6 dau hiu 6 nhiém nhe
2 1 <Igeo<2 O nhiém trung binh
3 2 <Igeo<3 O nhiém trung binh dén ning
4 3<lIgeo<4 O nhiém ning
5 4 <Igeo<5 O nhiém ning dén trim trong
6 Igeo>5 O nhiém rét trim trong

- Pé danh gia rai ro sinh thai tiém nang trudc tién can thuc hién danh gia mirc d6 6 nhiém
ctia cac KLN trong trim tich theo chi s6 C . (Bang 4). Chi s6 nay dugc tinh nhu sau:

. Ci
Ct =7 3)
Cq =2, Ci (4)

trong d6: CL: Ham lwong KLN trung binh do dugc trong tram tich tai khu vuc nghién ctru (mg/kg);
Ck: Gia tri tham chiéu v& mtc d6 6 nhidm thudng 14 tiéu chun cho phép cua KLN trong trim tich
(QCVN 43:2017/BTNMT d6i véi tram tich nudc man, nudc 19); C%: Yéu t6 6 nhiém cua timg kim
loai; C: Mtrc d6 6 nhiém cta KLN.

Bang 4. Cac mirc dp 6 nhiém ciia KLN [10]

Phén loai C, Mikrc d9 6 nhiém
1 C,<8 Mirc d9 6 nhiém thap
2 8§<C,<16 Mirc d6 6 nhiém trung binh
3 16<C,<32 Mirc d6 6 nhiém déng ké
4 C,232 Mirc d6 6 nhiém cao

Sau khi xac dinh mirc d 6 nhiém, tién hanh danh gia rui ro sinh thai cac KLN trong tram tich
vung bai trieu cura song thong qua chi so RI (Bang 5), dugc tinh toan nhu sau:
El = CLT] (5)
RI =¥, Ef (6)
trong do: EL: Yéu t6 rui ro sinh thai cua tung KLN; TL Yéu td dap ung doc hai cua KLN.
Theo Hakanson [10], Tri cuiaAs=10,Pb=5 Hg=40,Cd=30,Cr=2vaZn=1.
Bing 5. Pdnh gid riii ro sinh thdi téng hop ciia cic KLN théng qua RI [11]

Phén loai E; RI Mikc d9 rai ro sinh thai cia KLN
1 EL <40 RI <94 Rui ro sinh thai thap
2 40 <ElL< 80 94 <RI<188 Rui ro sinh théi trung binh
3 80 <El < 160 188 <RI <376 Rui ro sinh thai dang ké
4 EL> 160 RI>376 Rui ro sinh thai rat cao
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3.

Két qua va théo luin

Két qua phan tich thé hién trong Hinh 2 cho thay ham luong cac kim loai ning c6 su thay

d6i theo khong gian (vi tri 14y mau) va it bi thay ddi theo thoi gian (cac dot 1y mau), trir tai mot
sd vi tri 1y mau nhu TT1 (As (4,2-11,2 mg/kg), Zn (57,4-99,2 mg/kg)), tai TT3 (Zn (52,0-98,9
mg/kg)), tai TT4 (Pb (12,2-26,8 mg/kg)) va tai TTS (As (4,8-11,2 mg/kg), Pb (10,1-27,9 mg/kg)).

45,000 As 120,000 Pb
40,000
100,000
35,000
30,000 50,000
2 25000
.,a, 60,000
£ 20,000
15,000 40,000
10,000 - .
som—i:ljl:-:l:'l:il:mcm-l I-l-l .I
0,000 - 0,000 -
TT1 TT2 TT3 TT4 TT1 172 T3 TT4 TT58
0800 H g 180,000 Cr
0700 160,000
: 140,000
0,600
120,000
0,500
2 100,000
:En 0,400 - 80,000
0,300 60,000
0,200 — 40,000
0,100 - 20,000
0000 U™ S ——-——
TT1 TT2 TT3 TT4 TTh TT1 T2 TT3 TT4 TTE
4,500 cd pa
4,000 300,000 n
3,500
250,000
3,000
g 2,500 200,000
£ 2,000 150,000
1500 100,000 -
1,000
> | iy liew ow Bow B |
0,000 - 0,000 -
TT1 T2 TT3 TT4 TT5
Ghi chu:

e T52020 wen T11.2020 T52021 memT11.2021 —QCWN 43: 2017/BTNMT

Hinh 2: Biéu do ham lwgng cic KLN trong tram tich theo vi tri va thoi gian ldy méu

Két qua phén tich ham luong téng ctia cac KLN trong nghién ctru ndy déu chua vuot qua quy
chuan cho phép, tuy nhién so sanh véi nghién ctru trude day cua tac gia Nguyén Thi Thuc Anh vao
nam 2006 c6 su cao hon, ngoai trur Cr, Pb, va Hg [12].

Maic du ham lugng céc kim loai néng tai cac diém khao sat chua vugt mirc cho phép nhung
ciing c6 nhitng thong sé nhu As, Pb va Hg c¢6 dién bién ting va c6 kha ning giy tac dong dén cac
sinh vat ddy do sy x4o tron trAm tich.

Tir cac két qua phan tich ham lugng cac kim loai nang trong trim tich nghién ctru, gia tri EF
ctia kim loai dugc tinh theo cong thire (1) trong Muc 2.5. Két qua dugc thé hién trong Bang 6 twong
g véi cac 4 dot 1y mau cua thoi gian nghién ciru.
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Bing 6. Gid tri trung binh EF ciia mét sé KLN trong tram tich khu vuc civa song Ba Ché

Thoi gian As Pb Hg Cd Cr Zn Phan loai
5/2020 13 1,1 14,2 15,2 0,4 2,5 Thép dén déng ké
11/2020 1,6 1,3 15,9 17,0 0,4 2,9 Thip dén dang ké
5/2021 0,7 0,8 9,2 6,1 0,3 1.4 Thap dén dang ké
11/2021 1,2 1,2 12,5 8,4 0,3 2,3 Thap dén dang ké

Tir bang s6 liéu ta thdy, Cd va Hg c6 gia cao hon rat nhiéu 1an biéu hién cho mirc do 1am giau
tir thap dén dang ké, dic biét tai vi tri TTS thoi diém thang 11 nim 2020 & ngudng cao. Cac kim
loai As, Pb, Cr, va Zn ¢6 gia tri 0,1 < EF < 4,6, c6 muc d) lam gidu ¢ mirc thép dén trung binh.
Tom lai, qua ddnh gia mac dé lam giau cac kim loai ndng theo nhan t6 1am giau EF thi cac hoat
d6ng cua con ngudi di c6 cac tac dong gy anh hudng dén chit lwong tram tich tai khu vuc trim
tich bai triéu cua song Ba Chg, dac biét 1a Cd va Hg.

Két qua tinh toan mirc do tich lily cac KLN trong tram tich theo cong thirc (2) va dugc thé
hién ¢ Bang 7.

Bing 7. Mirc dé tich liiy dia chét ciia KLN trong tram tich theo vi tri va thoi gian ldy miu

e S pea X Igeo
Thoi gian | Ky hi¢u mau As Pb Hg Cd Cr 7n
TTI -0,253 -0,366 0,634 0,663 -0,895 -0,253
TT2 -0,622 -0,599 0,634 0,663 -1,287 -0,234
5/2020 TT3 -0,487 -0,452 0,634 0,663 -1,035 -0,418
TT4 -0,354 -0,505 0,634 0,663 -0,821 0,053
TTS -0,448 -0,588 0,634 0,663 -0,911 -0,009
TT1 -0,175 -0,307 0,634 0,663 -0,700 -0,050
TT2 -0,467 -0,527 0,634 0,663 -1,117 -0,157
11/2020 TT3 -0,429 -0,490 0,634 0,663 -1,152 -0,331
TT4 -0,212 -0,430 0,634 0,663 -0,879 -0,037
TTS -0,547 -0,521 0,634 0,663 -1,004 -0,054
TT1 -0,599 -0,572 0,674 0,500 -0,840 -0,288
TT2 -0,302 -0,394 0,674 0,500 -0,794 -0,001
5/2020 TT3 -0,565 -0,476 0,674 0,500 -0,713 -0,228
TT4 -0,191 -0,163 0,674 0,500 -0,982 0,065
TT5 -0,176 -0,167 0,674 0,500 -0,861 -0,085
TT1 -0,359 -0,436 0,674 0,500 -0,947 -0,109
TT2 -0,452 -0,417 0,674 0,500 -0,887 -0,095
11/2021 TT3 -0,334 -0,471 0,674 0,500 -0,934 -0,051
TT4 -0,372 -0,274 0,674 0,500 -1,194 -0,007
TT5 -0,253 -0,146 0,674 0,500 -1,093 -0,047

Céc kim loai As, Pb, Cr va Zn c6 chi s6 tich Iy dia chét Igeo < 0 nén chua co déu hiéu bi 6
nhiém, ngoai trir diém TT4 c6 gié tri Igeo ctia Zn > 0. Cac kim loai Hg va Cd c6 gia tri 0 < Igeo <
1, biéu hién da c6 dau hiéu 6 nhiém ¢ mic do nhe. Két qua tinh toan chi s tich liy dia chat cho
thdy, mirc d6 6 nhiém ctua Hg ¢6 xu hudng ting theo thoi gian.

Két qua tinh toan cac chi s6 danh gia mirc 46 6 nhiém C, va chi sé danh gi4 rui ro sinh thai
tiém nang RI (Bang 8 va 9) chi ra rang mtrc d¢ 6 nhiém bdi KLN trong tram tich viung cura song
Ba Ché & muc thip va rui ro sinh théi ciing chi & mic thap. Muc d6 dong gop chi s6 C ,cua Hg
cao nhat véi gia tri 1a 0,60-0,66. P61 vai chi so rui ro sinh thai tiém ning RI thi Hg va Cd 1a hai
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nguyén to dong gbép 16n nhat véi gia tri lan luot 1a 24,0-24,3 va 3,29-4,79, déy ciing 14 hai thong
s6 ¢6 hé s6 1am giau cao. Tém lai, mirc d6 6 nhiém va rui ro sinh thai boi KLN trong tram tich bai
triéu cira song Ba Ché& chua cho thay muc d6 6 nhiém va rii ro sinh thai cao. Tuy nhién, van can
c¢6 nhitng bién phap nham giam thiéu cac KLN dong gop 16n nhu Hg va Cd bai tinh doc cao cia
chung dén hé sinh thai.

Bing 8. Két qua tinh todn chi s6 C |, clia mot s6 KLN trong méu tram tich cira song Ba Ché
As Pb Hg Cd Cr Zn C, Phén loai
C, [0,16-0,19]0,11-0,17 | 0,60-0,66 | 0,11-0,16 | 0,06-0,09 | 0,30-0,36 | 1,39-1,54 | Mirc 6 nhiém thap

Bing 9. Chi sé riii ro sinh thdi tiém ning RI ciia mét sé6 KNL trong méu tram tich
cira song Ba Ché
As Pb Hg Cd Cr Zn RI Phén loai

1,55-1,89 1 0,56-0,83 | 24,0-24,3 | 3,29-4,79 | 0,12-0,17 | 0,30-0,36 | 31,3-32,8 | Rui ro sinh thai thap

4. Két luan

Iss

Két qua phan tich KLN tong trong tram tich cho thay, hau hét cac KLN déu c6 gia tri thap
hon QCVN 43:2017/BTNMT dbi vé6i trim tich nuée mén, nudce lo. Tuy nhién, ham luong KLN
trong tram tich c6 xu hudng tang dan theo thoi gian va khong c6 xu hudng chung theo cac vi tri 1dy
mau. Sy phan b cac dang kim loai kha tuong dong tai cac diém. Két qua tinh toan chi sb tich Iy
dia chét cho théy cac kim loai Hg va Cd da c6 dau hiéu 6 nhiém & muc do nhe va mie do 6 nhiém
cua Hg c6 xu hudng tang theo thoi gian.

Dénh gia hé sé 1am giau EF, rui ro sinh thai RI cho thidy Hg va Cd c6 mirc d6 lam giau tir
dang ké dén cao, trong d6 Hg c6 mirc d6 dong gop rii ro sinh thai 16n nhit. Gid tri trung binh cua
chi s6 riii ro sinh thai tiém ning ctia cac kim loai sap xép theo thir ty ting dan tir Cr < Zn < Pb <
As <Cd <Hg.

Qua qua trinh nghién ctru c¢6 thé thiy, chua c6 ddu hiéu 6 nhidm KLN tram tich cira song Ba
Ché, tuy nhién mot s6 KLN c6 xu huéng ting trong thdi gian nghién ciru. Thé hién bang viéc so
sanh véi cac nghién ctru trude d6. Pidu nay chimg to6 mot s6 bién phap cai thién chat luong nude
song Ba Ché va viing cira song Ba Ché gan day chura dem lai hiéu qué cao. Dé khic phuc tinh trang
nay can co bién phép dai han, d6 1a giam sat chat ché hoat dong san xuét cong nghi¢p hai bén bo
song, giam sat viéc thu gom nudc thai cia hoat dong van tai bién va quan 1y hiéu qua hon nira chat
thai tir hoat dong nudi trong thuy hai san trong khu vuc.

Loi cam on: Nghién ctru dugc hoan thanh dudi sy hd trg kinh phi va sb liéu cta dé tai
“Nghién ctru danh gia anh hudng cia ham lugng cac kim loai ndng As, Pb, Hg, Cd trong nudc
song Ba Ché dén ving nudi trong thuy hai san Pong Rui, vinh Bai Tir Long, Quang Ninh”. Ma
s0 T23-36.
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