VNU Journal of Science: Natural Sciences and Technology, Vol. 38, No. 1 (2022) 80-89

VNU Journal of Science: Natural Sciences and Technology

Journal homepage: https://js.vnu.edu.vi/NST

Original Article

Assessment of Concentration and Ecological Risks of some
Persistent Organochlorine Compounds in Water and Sediments
of the Red River Running from Hanoi to Nam Dinh

Trinh Thi Tham®, Trinh Thi Thuy, Nguyen Thanh Trung, Le Thi Trinh

Hanoi University of Natural Resources and Environment,
41A Phu Dien, Bac Tu Liem, Hanoi, Vietnam

Received 26 November 2020
Revised 06 May 2021; Accepted 29 August 2021

Abstract: This study focuses on the assessment of organochlorinated pesticide (OCPs) and
polychlorinated biphenyls (PCBs) concentrations in water and surface sediments in the Red River
flowing from Hanoi to Nam Dinh city with a length of 85 km. Fifteen water samples and fifteen
surface sediment samples were collected and analyzed the concentrations of OCPs and PCBs by
GC-ECD. The total concentrations of PCBs, HCHs, DDTs and OCPs in all water samples were
ranged from 0.013 + 0,033 ug/L; 0.601 + 30.700 pg/L; 0.091 + 2.730 pg/L and 1.27 =+ 39.30 ug/L,
respectively. The average residue levels of these substances in all sediment samples were
23.3 ng/kg dry weight (dw), 14.6 pg/kg dw, 1.16 pg/kg (dw), and 18.2 pg/kg (dw), respectively.
The semi-quantitative risk assessment indicates that the OCPs in water and surface sediments in
the study area were low to moderate risk. The obtained data can be a scientific basis for
implementing environmental pollution control measures in the Red River basin.
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Panh gia ham luong va rui ro sinh thai cia mot s6 hop chat
clo hitu co kho phan huy trong nudc va tram tich mat song

Hong doan chay tir Ha Noi dén Nam Dinh

Trinh Thi Thdm®, Trinh Thi Thuy, Nguyén Thanh Trung, L& Thi Trinh

Truong Dai hoc Tai nguyén va Moi truong Ha Ngi, 41A Phu Dién, Bdc Tir Liém, Ha Néi, Viét Nam

Nhan ngay 26 thang 11 nam 2020
Chinh sira ngay 06 thdng 5 nam 2021; Chap nhan dang ngay 29 thang 8 nam 2021

Tém tit: Nghién ctru nay tap trung danh gia mirc d6 phan bd ham luong cia nhom hoéa chat bao
vé thue vat ho clo hitu co (OCPs) va Polychlorinated Biphenyls (PCBs) trong mau nudc va tram
tich mat tai song Hong doan chay tir cudi dja phan thanh phd Ha Noi dén thanh phdé Nam Pinh vai
chiéu dai 85 km. Nhom nghién ctru da tién hanh 1y 15 miu nude, 15 mau trAm tich mét va phan
tich xac dinh ham lugng OCPs, PCBs bang sic ky khi GC/ECD. Két qua thu duoc, ham lugng
tong PCBs, HCHs, DDTs va tong OCPs trong mau nudc lan lwgt dao dong trong khoang 0,013 +
0,033 pg/L; 0,601 + 30,7 pg/L; 0,091 + 2,73 ug/L va 1,27 + 39,3 pg/L. Pong thoi, ham luong
trung binh cua cac chit/nhém chit trong tram tich 1an luot 12 23,3 ug/kg dw, 14,6 ug/kg dw,
1,16 pg/kg dw va 18,2 pg/kg dw. Két qua danh gia rui ro ban dinh lwong di chi ra mutc d¢ rui ro
thap dén trung binh ciia cdc chat/nhém chat OCPs trong mau nudc va mau trim tich. Nghién ctru 14

co so khoa hoc dé thyc hién cac bién phap kiém soat 6 nhiém moi trudng luu vuc song.

Tir khéa: OCPs, PCBs, rui ro sinh thai, tram tich, song Hong.

1. Mé dau

Luu vuc song Hong - Song Thai Binh la
mot luu vue song lién qudc gia voi tong dién
tich tu nhién vao khoang 169.000 km?, trong do6
phan dién tich Iuu vuc cua hai song niy trong
lanh thd Viét Nam khoang 87.840 km?2 Séng
Hong 14 con séng c6 tong chidu dai 1.149 km
bét ngudn tir tinh Van Nam, Trung Qudc chay
vao Viét Nam qua dia phén tinh Lao Cai, qua
cac tinh Yén Bai, Phu Tho, Vinh Phac, Ha Noi,
Ha Nam, Nam Dinh va d6 ra bién Pong tai ctra
Ba Lat. Tong chiéu dai song Hong trén dia phan
Viét Nam khoang 328 Km. Séng Hong c6 luu
luong nuéc binh quin hang niam rat 16n, t6i
2.640 m¥s (tai cira song) véi tong luong nude
chidy qua t6i 83,5 ty m*ndm, tuy nhién luu
luong phan bd khong déu. V& mua kho luu
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luong nudc giam chi con khoang 700 m¥s,
nhung vao cao diém mua mua co thé dat t6i
30.000 m3/s. Song Hong la con song co luong
phu sa 16n nén nd gop phan quan trong trong
phat trién kinh té nong nghiép cho cac tinh ma
n6 chay qua. Tuy nhién, do lugng phu sa 16n
nén long séng thudng xuyén bi lap day va lii lut
cling xay ra thuong xuyén. Bén canh do, nhimg
ndm gan ddy, cung va6i su khai thac nguon lgi
tir song va sy phat trién noéng nghiép, cong
nghiép tai luu vuc séng Hong, chit lugng moi
truong nudc ¢ khu vuc nay dang chiu stc ép
nang né. Do c6 mat d6 dan s cao va la ving
phat trién trong diém kinh té quan trong, luong
nu6e st dung tai luu vuc séng Hong - Thai
Binh ngay cac ting. Theo Bao cao hién trang
Qudc gia nam 2018, luong nude sir dung cho
hoat dong cong nghiép ndm 2016 tai khu vuc
song Hong - Thai binh chiém gin 50% tong
luong nude str dung cho cong nghiép [1]. Bén
canh do, nhu ciu sir dung nudc cho tudi ti€u
trong ndng nghiép va nudi trong thiy hai san
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cling gia tang. Trong khi d6, trit luong nudc
dang c6 nguy co suy giam ma mot trong nhirng
nguyén nhan la cac cong trinh thuy dién. Ngoai
ra, theo khao sat thuc té, chit luong nudc song
Hdng con chiu strc ép nang né tir nude thai sinh
hoat @6 thi, nudc thai nong nghi€p, nudc thai
cong nghiép, thwong mai - du lich,... Cac hoat
dong nay da giy sic ép manh mé& 1én chat
luong nude song Hong va hé sinh thai cia
khu vue.

Polychlorinated biphenyl (PCBs) va nhom
céc hoa chat bao vé thuc vat ho clo hitu co bao
gém Aldrin, Dieldrin, Endrin, Heptachlor,
Hexachlorocyclohexane  (a-HCH, B-HCH,
Lindane) da dugc dua vao phu luc A 1a cac chét
phai loai bo trong san xuat va sir dung ctia Cong
udc Stockholm. Pay la mot hiéu wdc toan cau
c6 muc tiéu bao v¢ suc khoe con nguoi, da dang
sinh hoc va méi trudng sdng trude nhitng nguy
co, rui ro do cac hoa chét rat doc hai 1a cac chat
6 nhidm hiru co bén viing (POPs) giy ra. Céc
chit POPs duoc xac dinh 13 ¢6 4 tinh chét sau:
i) R4t kho phan hity nén ton tai bén viing trong
modi truong; ii) Co6 kha nang phat tan rdng;
iii) Tich tu sinh hoc cao trong cac mo cua sinh
vat; iv) Co tinh chét doc cao [2].

PCBs dugc st dung nhu mot chét dién moi
trong mau bién thé va tu dién, lam chat déo
trong PVC va cao su nhan tao, lam phu gia
trong son, chit chong chay,... PCBs phat sinh
vao moi trudong qua viée thai bo cac chét thai
chira PCBs, tir qua trinh thiéu dét chat thai nguy
hai ¢6 chira clo cao. PCBs duoc tim thiy hau
hét & cac moi truong dat, nude, khong khi, tram
tich tham chi 14 trong chudi thirc &n tai nhiéu
noi du khéng c6 cac hoat dong cong nghiép. Co
thé con nguoi co thé bi phoi nhiém PCBs qua
nhiéu con dudng nhu hd hip, chudi thirc in,
tiu hoa hay tham chi 1a qua da. Nhiém doc
mén tinh d6i véi ndng d6 PCBs du nho ciing co
kha niang dan dén pha hity gan, r6i loan sinh san
va déac biét la gay ra bién ddi gen, ung thu,...
[2].

Do PCBs it tan trong nudc nén ham luong
PCBs trong nu6c khong cao. Vi vay, trong moi
truong nudc PCBs s€ phén tan vao dat, tram
tich voi ham luong twong ddi cao va chu yéu 1a
cac PCBs c¢6 ham lugng clo cao [3].

Nhém thude trir sdu ho Clo hitu co (OCPS)
1a cac dan xuét hydrocacbon clo héa, dugc st
dung rong rai tir ndm 1940 dén nim 1960 trong
ndng nghiép va kiém soat mudi. Dai dién cua
nhoém niy bao gém céac chat dién hinh: Aldrin,
Dieldrin, DDT, Endrin, Heptaclor, Chlodan,
Hexachlorobenzene, Mirex. Hau hét cac loai
HCBVTV nhém nay di bi cam s dung vi
chung 13 cac chat hiru co khé phan huy, ton luu
lau dai trong moi truong, c6 kha nang lan
truyén xa. Do kha ning ki nuéc cao hon, cic
OCPs c6 thé hap thu 1én cac bé mit tram tich
dan dén tich tu ¢ cira séng va hd, chung c6 thé
chuyén sang chudi thirc an [4, 5].

Nhiéu nghién ctru trén thé gi6i cling nhu tai
Viét Nam d3 dua ra mic do tdn luu cia OCPs
va PCBs trong nudc va trim tich & cac luu vuc
song, hd va ving ven bién. Nghién ciu cia
Sifatullah KM va cong su [6] tai ho dap o Tay
Bic Thd Nhi Ky cho tong ham lwong OCPs
trong tram tich dao dong tir 12,9 dén 169,9
ng/g. Assem O. Barakat va cong su [7] da cong
bd ham lwong PCBs, DDTSs va chlorpyrifos dao
déng tir 0,29 - 377 ng/g, 0,07 - 81,5ng/g trong
tram tich ven bién Dia Trung Hai, Ai Cap.

Tai Viét Nam, T. T. Tham va cong su di
nghién ctru ham lugng cia OCPs, PCBs trong
mau nudc, tram tich tai mot s6 khu vuc cua
séng ven bién mién trung [8], [9] va khu vuc ha
luu song Pay. Nghién ctru cia Nguyén Hitu Cir
tai khu vuc ven b tir ctra Thai Binh dén Ba Lat
chi ra cac OCPs dugc phat hién trong cac mau
tram tich, sinh vét day (ngao, tom, cua) & ca
mua kho va mia mua v6i ndng d6 cao hon vao
mua kho [10]. Theo nghién ctu cua Pham
Manh Hoai va cong su, ham lugng theo thir tu
cia DDTs, HCHs, HCB va PCB trong tram tich
song noi do tai Ha Noi bién thién tir 4,4
dén 1100, <0,2 dén 36, <0,2 dén 22 va 1,3 dén
384 ng/g (trong luong kho) [11].

Tuy nhién, rat it cac nghién ciu tap trung
danh gia rui ro sinh thai cling nhu rui ro suc
khoe cua cac hop chat POPs ndi chung va
PCBs, OCPs noi riéng trén thé gisi dac biét tai
Viét Nam.

Muc dich cua nghién cuu nay la danh gia
muc do tich lily cua PCBs va mot s6 chét thudc
nhom OCPs trong nudc mat va tram tich mat tai
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ha luu séng Hong doan chay qua tinh Ha Nam.
Bén canh do, nghién ctu cling danh gia rui ro
sinh thai ciia mot s6 hop chat nay tai khu vic
nghién cuu.

2. Thuce nghiém
2.1. Hoa chat va thiét bi

Hdn hop chuan dugc sir dung 1a PCB-Mix 3
(CAS No 020030300) gom céac dong loai chi thi
PCB 28, PCB 52, PCB 101, PCB 138, PCB 153
va PCB 180. Chuan hdn hop OCPs gom 18 cau
tr, nong d6 chuan 10ng/pl  (10ppm)
(AccuStandard, NO M-8270- 140ASL). Ngoai
ra, nhém nghién ctu sir dung chuan danh dau
ddng vi BC gdm cac cau tx PCB-3C 11,
PCB-3C 155, PCB-13C 206 dé danh gia dé thu
hoi cua phuong phap phan tich. Cac dung mai,
vat liéu lam sach nhu Diclomethan (DCM
l[a cac hda chat tinh khiét phan tich cua
Merck-btrc va Scharlau - Tay Ban Nha.

Thiét bi sir dung cho phén tich dinh luong
cac PCBs va OCPs la thiét bi GC/ECD Varian
450 GC.

2.2. Ldy mau

Mau nude va miu tram tich duoc 1y tai 15
vi tri khu vuc giita dong song Hong, doan chay
tr Hoang Mai, Ha Noi dén thanh phd
Nam Dinh. Mau nudc duoc léy cach mat nudc
30 - 50 cm bang thiét bi 14y miu nudc chuyén
dung Alpha Wildco, dung trong chai thuy tinh
tdi mau va bao quan lanh cho dén khi van
chuyén vé phong thi nghiém. MAu tram tich mat
dugc 1iy bang cudc bun chuyén dung Peterson.
Sau khi léy mau, mdi miu duoc tron déu trong
khay inox va cho vao lo thiy tinh t6i mau, bao
quéan lanh dé van chuyén vé phong thi nghiém.
Qu4 trinh véan chuyén va bao quan mau duoc
thyuc hién theo hudng dan ctia TCVN 6663-3:2016
(ISO 5667-3:2012) va TCVN 6663-15:2004
(1ISO 5667-15:1999).

Tai phong thi nghiém, cac miu nudc dugc
bao quan lanh va phan tich sau khi ldy mau
cang sém cang tot. Cac mau tram tich duoc
hong kho tu nhién trong phong t6i, sau d6 mau

duoc nghién dén c& hat 0,637 um va bao quan
trong tu lanh -4 °C + - 2°C dé cho phén tich.

2.3. Xuk Iy va phan tich mau

Mau nude va tram tich dugc tién hanh xir 1y tai
phong thi nghiém dya trén tham khao cac quy trinh
phén tich mau ciia Co quan bao vé Moéi truong My
(US EPA), cac cong bd qudc té va quy trinh t6i vu
tai Phong thi nghiém [12]. V01 g101 han phat hién
ctia OCPs, PCBs trong mau trim tich 1an luot 1a
0,025 pg/kg - 0,039 pgkg (46 véi OCPs) va
0,028 pg/kg - 0,042 pg/kg (d6i voi PCBs); trong
mau nudc giéi han phat hién cia OCPs la
0,017 pg/L - 0,350 pg/L, cia PCBs 1a 0,24 ug/L -
0,60 pg/L.

Mau nudc duge chiét 1ong 1ong voi dung moi
Diclomethan. Qua trinh chiét duogc thuc hién lap
lai 3 1an. Sau d6, toan bd dich chiét duoc co quay
chan khéng vé thé tich < 1 ml. Dich chiét dugc
lam sach bang cot Florisil 1 gram v6i dung dich
rira giai giai doan 1 1a n - hexan d thu dugc cac
cau tir PCBs va giai doan 2 1a 12 ml hdn hop
n - hexan:DCM (4:1,...) dé thu cac chét thudc
nhém OCPs. Cac dung dich mau sau khi rira giai
duoc co dudi dung méi bang dong khi Nito vé thé
tich 0,5 ml.

Mau trim tich dwoc xtr Iy bang ky thuat chiét
Soxhlet voi 150 ml dung moi Diclomethan
(DCM). Cac qué trinh tiép theo dugc tién hanh
tuong tu mau nude voi luong Florisil nhdi cot 1a 8
gram va cac dung moi rira giai lan luot
la 40 ml n - hexan va 120 ml hén hop
n - hexan:DCM. Cudi cing, dung dich rira giai
duoc ¢o vé 0,5 ml, chuyén vao lo dung mau dé
dinh luong trén thiét bi GC/ECD.

Nghién ctru di sir dung chuan dong hanh
danh diu ddng vi 3C bao gdm c6 BC-PCB 11,
13C-PCB 155, ®C-PCB 206 dé danh gia do thu
hoi cta gid do thu hoi cua qué trinh 1am sach mau
va d¢ thu hoi cta phuong phép. Két qua danh gia
do thu hoi tir qua trinh 1am sach dao dong trong
khoang 59,5% + 139% va tlr qua trinh xtr Iy mau
dao dong trong khoang 54,8% + 149%. Do thu
héi clia cac chuan danh dau déng vi déu thu duoc
tir 60% dén 140%, dat yéu cau theo phuong phap
tham chiéu US-EPA 8082a d6i v6i miu ran.
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2.4. Pdnh gid riii ro sinh thdi bang hé sé riii ro
Hé s6 rui ro (RQ) duoc tinh toan bang ty s6

giita nong d6 moéi truong xac dinh bang do dac

(MEC) hodc tinh toan du bao (PEC) voi ndng

do du bao ngudng la nong do khong gay tac

dong (PNEC) 1én doi tugng [13].

MEC (PEC)

RQ =
PNEC / NOEC

RQ (Risk quotient): Hé s rui ro.

MEC (Measured Environmental
Concentration): Nong d6 do dugc trong moi
truong (quan tric).

PEC (Predicted Effect Concentration):
Nong do du bao giy tac dong.

PNEC (Predicted No Effect Concentration)/
NOEC (No Observable Effect Concentrations):
Nong d6 du bao ngudng 1a nong do khong giy
tac dong 1én ddi tuong dugc xac dinh tr cac
tiéu chuan quy dinh.

RQ tir 0,01 dén 0,1: rui ro thap;

RQtrr 0,1 dén 1: rui ro trung binh;

RQ >1: rui ro cao.

3. Két qua va thao luan
3.1. Ham lwong PCBs va OCPs trong mau nuréc

3.1.1. Ham lugng OCPs trong mau nudc

Bang 1 thé hién két qua tong ham luong
PCBs va mot s nhom chat/nhém chat OCPs
trong mau nudc tai khu vue nghién ciru.

Qua két qua phan tich cho thiy su c6 mit
ctia hau hét cac chat ¢ cac vi tri iy mau, trong
d6 ham lugng cua 4,4’- DDT, 4,4’- DDE,
4,4’- DDD cao hon so véi nhiing OCP khac.
Tuy nhién, khi so sanh ham lugng ctia mot $6
OCPs dugc quy dinh trong QCVN
08:2015/BTNMT thi khong c6 chat/nhom chit
nao nao vugt qua gidi han cho phép. Ham
luong cuia téng OCPs dao dong trong khoang
0,909 + 3,40 pg/L.

Trong s6 15 vi tri iy mau, ham lugng tong
OCPs tai WSHO5 c6 ham luong cao nhat la
3,40 pg/L, tong HCHs va DDTs cao nhét tai
vi tri WSH15 vé6i gia tri lan luot 1a 1,56 va
0,961 pg/L. Trong qua trinh thuc hién khao sat

va lay mau nhom nghién ciru nhan thiy day la
khu vuc dién ra cac hoat dong trong trot, chin
nudi hai bén bd va nhiéu vo bao bi chita hoa
chit bao vé thuc vat duge xa thai ra khu vuc
ven bo rudng gan sat vdi song, day co thé 1a
nguyén nhan giy ra ham lugng tong OCPs khu
vuc nay cao hon so vdi cac khu vyc khac. Bén
canh d6, ham lugng téng DDTs tai hau hét cac
vi tri lJdy mAu déu twong dbi cao. Didu nay co
thé dugc luan giai rang do tinh chit kho phan
huy ctia DDT ciing nhu céc san pham phan huy
cia né 1a DDD va DDE néi riéng va cac chat
POPs néi chung. Tuy ham lugng tong DDTs
chua vuot qua giéi han cho phep cua QCVN
08-MT: 2015, nhung ham luong & gan muc giGi
han cho thay nguy co 6 nhiém cua cic chat nay,
dic biét can chii y dén kha nang tich liy sinh
hoc ctia chung. Do vdy, can c6 bién phap khéc
phuc dé giam thiéu t6i da anh huong cia ching
1én moi truong va stc khoe con nguoi.

3.1.2. Ham luong PCBs trong mau nudc

Két qua phan tich da phat hién sy c6 mat
clia hau hét cac PCBs trong miu nudc véi ham
lwong nho. Nong do téng PCBs cao nhat 1a tai
diém WSHO 9 (33,4 ng/L), didu nay co thé 1y
giai rang: vi tri 1dy mau WSHO9 la diém giao
giita song Hong va song Giang, tai ddy dién ra
cac hoat dong khai thac cat va danh bét thuy
san, hai bén by co hoat déng trong trot. Khu
vuc ndy trong qua trinh di 14y miu nhom
nghién nhan thay c6 nhiéu tau thuyén cho cat
neo dau, hoat dong giao thong thiy twong ddi
tap nap, nén ngudn phat thai PCBs co thé tir cac
hoat dong giao thong thily nhur dau thai, noi that
cua phuong tién,...

Xét vé ty phan trim cua cac cdu tir, ham
luong PCB 28, PCB 52 trong mau nudc co gia
tri cao hon so voi cac PCBs khac. Cu thé
ham lugng PCB 28 dao dong trong khoang 1,37
+ 9,86 ng/L; ham lugng PCB 52 dao dong 1,46

+ 8,86 ng/L tuong ng v6i ty 1¢ phan tram trung
binh cac diém 1y miu ciia PCB 28 va PCB 52
lan luot 14 28,5% va 28,2%. Diéu nay hoan toan
phu hop vi cac ddng loai PCBs thép trong cac
hon hop Aroclor dugc st dung nhiéu hon &
Viét Nam trong nhiing nam cudi cta thap ky 70
cta thé ky 20.
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WSH15
WSH14
WSH13
WSH12
WSH11
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Hinh 1. Ham luong PCBs trong mau trim tich bumn.

Bang 1. Ham lugng tong PCBs va mot s6 OCPs trong mau nude tai khu vuce nghién ciru

Ham luong (ng/L)

V{triléy

B R PR
WSHO01 0,013 2,69 0,793 0,527 0,089 0,023 0,040
WSH02 0,023 1,35 0,181 0,274 0,065 0,028 0,033
WSHO03 0,025 1,27 0,267 0,272 0,087 0,060 0,023
WSHO04 0,016 2,47 0,350 0,715 0,0376 0,029 0,090
WSHO05 0,014 3,40 0,445 0,948 0,040 0,025 0,123
WSHO06 0,014 1,45 0,868 0,426 0,010 0,098 0,009
WSHO07 0,013 3,04 0,641 0,950 ND 0,028 0,095
WSHO08 0,031 1,56 0,299 0,562 0,012 0,022 0,068
WSH09 0,033 2,03 0,365 0,944 ND 0,029 0,021
WSH10 0,019 0,909 0,239 0,407 ND 0,059 0,191
WSH11 0,023 2,26 0,646 0,970 0,039 0,070 0,159
WSH12 0,029 1,89 0,823 0,472 ND ND 0,117
WSH13 0,026 2,01 1,13 0,636 ND ND ND
WSH14 0,027 2,51 0,979 0,709 0,048 0,077 0,038
WSH15 0,032 3,05 1,56 0,961 0,016 0,094 0,055
QCVN

08:2015/B 1,0 0,1 0,2 0,2
TNMT

85
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So sanh két qua nghién ctru nay véi nghién
ctru cia Nguyén Thanh Thao va cong su [14],
thi ham lugng PCBs tai khu vuc nghién ctru cao
hon so véi cac song ndi d6 tai Ha Noi va Thanh
phd HO Chi Minh, nhung lai thdp hon so véi két
qud nghién cuu cua L& Thi Trinh va cong su
thuc hién tai khu vuc song Han - Pa Nang [15].
Khu vyc séng Han - Pa Néing 13 khu vuc dién
ra cac hoat dong du lich, cling nhu tai cac khu
vuc nay cac hoat dong danh bat, nuéi trong thiy
hai san dién ra manh mé, do vay su phat thai
PCBs tir cac ngudn thai chtra trong dau may
cling nhiéu hon so vé&i khu vire séng Hong duoc
nghién cuu.

3.2 Ham lwong PCBs va OCPs trong madu
tram tich

3.2.1. Ham lugng OCPs trong tram tich

Céac OCPs nghién ciru déu duoc phat hién &
hau hét cac mdu trdm tich mit ddc biét ham
luong 8-HCH cao hon so véi cac cdu tir khac
v6i ham lugng trung binh 15,7 pg/kg (Hinh 3).
Ham lugng 4,4’- DDT, 4,4’- DDE, 4,4’- DDD
cling twong ddi cao v&i khoang noéng do dao
dong lan lugt 12 0,018 + 1,13 pg/kg; 0,006 +
1,55 pg/kg; 0,021 + 0,359 pg/kg. Tuy nhién,
khi khi so sanh vdi QCVN 43:2017/BTNMT,
cac OCPs ¢6 gia tri ham lugng dugc quy dinh
thi déu khong vuot qua gidi han cho phép.
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Hinh 2. Ham lugng mot s6 OCPs trong tram tich.

So sanh két qua nghién ctru véi mot sb
nghién ctru khac tai Viét Nam va mot vai khu
vuc trén thé gigi [9] nhan thdy téng ham luong
HCHs cao hon so véi cac khu vuc nghién ciu
khac trong nudc. Nguyén nhan c6 thé 1a do luu
vuc song Hong 1a mot luu vire séng 16n nht tai

mién Bic Viét Nam, dic biét do ham lugng phu
sa lon nén hoat dong néng nghiép duoc phat
trién tir rat som. Nhirng nam gitta va cubi thé ky
20, cung v&i su phat trién néng nghiép hop tac
xa, lugng HCBVTV nhép khau va sir dung tai
Viét Nam 1a rat 16n [18]. Hau qua dé lai cua
thoi ky nay 1a rt nhiéu kho thudc BVTV, khéi
luong 16n HCBVTYV dugc chon xuéng d4t hodc
xur Iy chua dung k¥ thuat. Trong nhiing nam
gan day, cac nghién ctru, cac dy an duge thyc
hién theo Quyét dinh 1946/Qb-TTg da cung
cip cac bang ching va so liéu khoa hoc vé su
tich lity cta cac chat thuéc nhom OCPs trong
dét, tram tich, nudc mat va tham chi 13 nudc
ngam. Song Hong ciing 13 mot con soéng co
nguy co bi anh hudng bdi ching tich lich sur
nay [18, 19].

3.2.2. Ham lugng PCBs trong trim tich

Két qua ham luong tong PCBs duoc thé
hién trong Hinh 3 cho thiy hau hét cac PCBs
déu co6 mat va tip trung chu yéu khu vuc Ha
Nam. Ham luong tong PCBs cao nhat 1a tai vi
tri SH13 c6 ham lugng 86,8 ng/kg (dw), day la
vi ngd 3 Pham LJ, giao véi song Tra Ly, khu
vuc ndy c6 dong nudc chay xody do vdy dan
dén dén viéc xdo tron tram tich dién ra cham
hon so véi cac khu vuc khac, do vay, ham
PCBs tich liy trong trAm tich & ddy cao hon so
vo1 khu vuce khac.
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Hinh 3. Ham lugng mot s6 PCBs trong tram tich.

Két qua phan tich cho thiy ham lugng PCB
28 va PCB 52 trong tram tich mat tai khu vuc
nghién ctru ¢6 gia tri cao hon so véi cac PCB
khac. Cy thé, ham lugng cac PCB nay dao dong
trong khoang 0,120 + 22,3 ng/Kg (gié tri PCB
28 cao nhat 22,3 pg/Kg tai vi tri SH13). Ham
lwgng PCB 52 dao dong tur 0,443 + 47,7 ug/Kg
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(gia tri PCB 52 cao nhat 1a 47,7 pg/Kg tai vi tri
SH15); twong g vé6i ty 1& phan trim tai cac
diém ldy mau dao dong trong khoang 3,82 +
71,6% va 11 + 88,6%.

So sanh ham lugng PCBs voi QCVN
43:2012/BTNMT cho thdy ham luwong PCB
trong céc mau trAm tich tai khu vyc nghién ctru
khong qua cao va chua vuot gia tri gii han vé
ham luong PCBs trong tram tich quy dinh tai
QCVN 43:2017 la 277 pg/Kg - d6i voi miu
trong song. Cac diém lay mau khu vuc Ha Nam
¢6 xu huéng tich liiy PCBs cao hon cac diém
khu vyc Ha N§i. Ham lugng PCBs tai khu vuc
nghién ctru kha tuong ddng voi khu vyuce ha luu
séng Pay, diéu nay hoan toan hop 1y, vai ly do
khu vuc ha luu song Bay va khu vuc song
Hong c6 hoat dong nudi trong thiy hai san,
khai thac cat kha twong dong nhau, diéu nay
ddng nghia voi sy phat thai PCBs tir ddu may
thai [9].

3.3. Danh rui ro sinh thdi cua OCPS

Dbi v6i miu moi truong nude, hé sb rui ro
sinh thadi RQ dugc tinh cho téng DDTs,
Dieldrin, Heptachlor va Heptachlor epoxide.
Két qué tinh thu duogc hé s6 RQ ctia cac nhom
chat dao dong lan luwot 1a 0,271 - 0,970;
0 -0,886; 0 - 0,490; 0 - 0,954. Nhin chung céac
tai cac vi tri 1dy mau thi hé s6 rui ro dao dong tir
rtii ro thip dén raii ro trung binh. Tai hau hét cac
Vi tri léy mau thi hé sd rti ro sinh thai cua téng
DDTs cao hon so véi véi véi cac hop chat
OCPs khac nhiéu 1an (Hinh 4), dac biét, tai
diém ldy mau WSH11 c6 hé sb rui ro cua téng
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Hinh 4. Hé s6 RQ ciia OCPs trong miu nudc.

DDTs la cao nhit véi gia tri 0,970, v6i muc rai
ro trung binh. Diéu nay cho thiy, khi d4nh gia
ri ro sinh thai theo hé s RQ khu vuc nghién
ctru thudc song Hong da co ddu hiéu 6 nhiém
boi nhitng tdc dong ti€éu cuc nhu hoat dong
ndng nghiép str dung, thai bo thude trir sdu chura
dung quy dinh.

Véi mau tram tich, hé sé rui ro RQ duoc
tinh v&i cac chat Lindan, Heptachlor epoxide,
DDE, DDD, DDT, Dieldrin, Endrin véi hé s6
rui ro dao dong dong lan lwot 1a 0,0 - 0,316;
0,0 - 0,930; 0,001 - 0,228; 0,002 - 0,042; 0,004
-0,235; 0,0 - 0,060; 0,0 - 0,009. Hau hét tai cc
diém quan tric thi hé s rii ro cta chung déu
dai tir mac rai ro thip dén muic rai ro trung
binh. Dic bigt h¢ sé rai ro cia DDT, DDD,
DEE tai hau hét cac diém quan tric déu cao hon
S0 voi cac diém khéc. Tai diém SH10, SH14,
SH15 1a nhimng diém c6 hé sb rui ro cua Lindan
cao hon so vdi cac vi tri lay mau khac (Hinh 5).
Bén canh d6 c6 mot sé diém co mire rii ro sinh
thai cao hon céc vi tri khac déi véi DDT d6 1a
tai cac vi tri SHO1 va SH12 vdi cac gia tri RQ
lan luwot twong Gng 1a 0,233 va 0,235. Tuy
nhién, két qua tinh toan gia trj RQ cua OCPs tai
khu vic nghién ctru déu nim & khoang tir rui ro
thap dén rui ro trung binh. Pidu nay cho thiy,
khu vuc nghién ctru thuéc song Hong chua c6
dau hiéu 6 nhiém OCPs anh hudng dén hé sinh
thai tai day. Tuy nhién, ciing cAn c6 nhiing bién
phap quan ly, thu gom, xir Iy va st dung hoa
cht bao vé thuc vt tai khu vuc song Héng dé
khéng dan dén nhitng 6 nhiém ning hon.
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Hinh 5. Hé s6 RQ cua OCPs trong miu tram tich.
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4. Két luan

Nghién ctru da tién hanh diéu tra, khao sat
va ldy miu nudc mit, trdm tich mat dé tién
hanh x4c dinh ham lugng cac PCBs chi thi va
mot s6 chit/nhém chat OCPs dién hinh. Két qua
4, trong miu nudc va mau dat déu phat hién
thdy sy c6 mit cua cac cau tir trong hai nhom
chat nghién ctru. Ham luong ciia cac chét trong
mau nudc déu thap hon gia tri cho phép quy
dinh tai QCVN 08-MT:2015 cua B9 Tai nguyén
va Moi trudong voi muc dich st dung nudc la
tudi tiéu, thuy loi, giao thong thiy. Tuy nhién,
ham luong DDTs va HCHs trong mau & mot
vai vi tri cao gan bang gia tri gidi han. Tuong tu
nhu vy d6i véi ham luong cc chat/nhom chit
trong tram tich.

Két qua danh gia rui ro cia OCPs trong
mAau nude va miu tram tich déu cho thdy OCPs
tai khu vuc nghién ctru c6 mirc do rui ro thip
dén mirc d6 rui ro trung binh.

Nhu vay, két qua nghién ctru nay budc dau
dua bo sb licu téng thé vé ham lugng ton du
ctia PCBs va OCPs trong nudc mit va trim tich
mat ciia séng Hong khu vuc ha luu tir cudi dia
phan Ha Noi dén dau dia phén tinh Nam Dinh.
Két qua nghién ctru nay 1a co s& khoa hoc ban
dau cho cac nha quéan 1y thuc day trién khai cac
hoat dong kiém ké va kiém soat phat thai cac
chat POPs vao méi truong. Vi vy, cin c6 cac
nghién cru mo rong theo khong gian va thoi
gian dé xac dinh duoc mbi tuong quan glua
ham lugng cac chét _trong céc dbi tuong moi
truong khac nhau gdbm nudc, khong khi, dit,
tram tich va cac sinh vat trong nudc.
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