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Tém tiit:

O nhiém cac chit hiru co doc hai 1a mgt vin dé co tinh thoi su va dang dwgc quan tim dinh gia trong cac doi tugng moi
trudng. Nghién ciru buwée dAu da phat hi¢n mét s6 chat 6 nhiém hiru co nhur: hydrocacbon thom da vong (polycyclic aromatic
hydrocarbon - PAHs), héa chit bao vé thue vat (HCBVTYV) nhom clo hitu co va phot pho hiru co trong tram tich vung hgp luu
ciia ba nhanh song chinh: song Hong song Thao; song Lo - sdng Chay va song Pa (nga ba Viét Tri - Pha Tho) tai phwong Bach
Hac, TP Viét Tri, tinh Phii The. Biing ky thuat phan tich sic ky khi khdi pho (GC/MS), cac chit PAHs, HCBVTYV clo hitu co'va
phot pho hitu co trong cac méu trim tich tai nam vj tri khao sat (song Hong song Thao, song Lo - song Chay, song Da, Bach Hac
va song Hong) da dwge xac dinh, Két qué cho thay, da phat hién trong tram tich 12 chat thudc nhom PAHs trong khoang ham
lwgng trung binh tir 3,70 dén 32,9 pg/kg trong lwong kho (dw), 16 HCBVTV nhém co clo véi ham  lwgng rit nhé (<0,01 pg/kg dw)
va 9 loai HCBVTYV photpho hitu co' c6 ham lwgng trung binh tir 0,022 dén 0,88 pg/kg dw. Céc két qua ban diu nay di cung cip
thong tin khoa hoc vé hi¢n trang 6 nhiém va dong gop vao viéc xiy dung chién lrgc quan ly 6 nhiém cac chit hiru co trong moi
trudng, dic biét trong bdi canh 6 nhiém c4c chét dc hai trong trim tich dang ngay cang tang lén.

Tir khéa: Bach Hac, hoa chit bao vé thyce vét clo hitu co, héa chit bio vé thue vt phét pho hitu co, hydrocacbon thom da vong, trim tich.
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Abstract:

Pollution of toxic organic substances in the environment is a topical issue that is receiving attention and evaluation. This article
has initially detected a number of organic pollutants such as polycyclic aromatic hydrocarbons (PAHs), organochlorine and
organophosphorus pesticides in the sediments of the confluence of three main river branches: Red river - Thao river (HT);
Lo river - Chay river (LC) and Da river (Viet Tri - Phu Tho junction) (SD) in Bach Hac ward, Phu Tho province. Using gas
chromatography-mass spectrometry (GC/MS) analysis techniques, PAHs, organochlorine and organophosphorus pesticides were
determined in sediments at five survey locations (HT, LC, SD, BH and SH). The results showed that the average concentrations of
12 substances belonging to the PAHs group in the sediments ranged from 3.70 to 32.9 pg/kg dry weight (dw). Sixteen organochlorine
pesticides with minimal concentrations <0.01 pg/kg dw and nine organophosphorus pesticides with average content from 0.022
to 0.88 ng/kg dw were found. These preliminary results have provided scientific information about the current levels of pollution
and contributed to the development of strategies for managing organic pollution in the environment, especially in the context of
an increase in toxic pollution in sediments.
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1. Md dau

Hién nay, 6 nhiém luong vét cac chat hiru co doc hai dang
trd thanh van dé méi truong can dugc quan tdm boi cac doi
tuong 6 nhidm nay hau hét chua duoc liét ké vao chuong
trinh quan tric, giam sat moi truong dinh ky cua qubc gia;
dac biét phai ké dén su ton tai cua cac chat 6 nhidm hiru co
bén vitng (POP) 1a cac dang hop chat halogen hiru co nhur
HCBVTYV nhom co clo (OCPs), PolyChlorinated Biphenyls
(PCBs), PolyBrominated Diphenyl Ethers (PBDEs)... va
cac hoa chat bén doc hai (PTS) nhu cac chéat hitu co da
vong thom (PAHs), cac phthalate, HCBVTV nhém co phét
pho... c6 mit trong mdi trudng nude, tram tich va sinh vat.
Su ton tai cua céac hop chat doc hai nay gén day da duoc
phat hién trong trim tich ¢ song, hd va bién tai Viét Nam va
trén thé gioi [1-3].

Nghién ctru sy c6 mét ciia mot s6 OCPs, PCBs va PBDEs
trong cic mau tram tich tai 6 ctra song - ven bién tir Nghé
An dén Quang Nam cho thay, ham lugng PBDEs trong tram
tich mat tai Nhat L¢, song Han va Cua Dai co6 gia tri trung
binh dao dong 9,81+45,1 ng/g, muc do 6 nhiém OCPs va
PCBs c6 khoang ham lugng lan luogt 13 8,99+19,8 ng/g va
19,7820 ng/g [4]. Panh gia vé sy phat tan Phthalate vao
moi truong, H.T.T. Thuy va cs (2016) [5] da phat hién ham
luong trung binh ciia cac chat bis (2-ethylhexyl) phthalate
(DEHP), Diisononyl phthalate (DINP) 1an lugt 1a 74 va 0,12
mg/kg trong cic mau tram tich song tai thoi diém khao sat
thang 11/2013 & khu vuc Thu Thiém (TP HS Chi Minh).
Ham luong DEHP dao dong trong khoang 0,31-2,02 mg/kg,
chat 6 nhidm nay c6 mit & hau hét cac mau phén tich trong
khu vuc nghién ctru.

Trong mot nghién ciru tai Trung Qudc, tong cong co
96 mau nudc va tram tich, duoc léy tai 32 dia diém & khu
vuc song Duong Tu va phan tich da tim ra 9 este phthalate
(PAEs). Tong ndng do cua 9 PAEs trong cac miu nudc va
tram tich trong khoang 2,23-6,30 pg 1"! (trung binh: 4,11 pg
1Y), 155-1410 g kg™' (408 ug kg™), va twong g la 30,1-
16.000 pg/kg (1.200 pg/kg). Trong sb 9 PAEs, di-n-butyl
phthalate (DBP), DEHP va di-isobutyl phthalate (DIBP)
1a nhimg céu tir chiém wu thé trong khu vuc Pong bing
song Duong Tir. DBP 1a cu tir PAEs chiém ndong d6 wu thé
trong mau nudc, dong gop 50,6% vao téng 9 PAEs, trong
khi DEHP ¢6 ham lugng chiém wu thé trong dat va trim tich
(lan luot chiém 69,6 va 83,1% tong 9 PAEs). Trong mot
nghién ciru khac [6], cic mau trim tich dwoc thu thap tir TP
V6 Tich, tinh Giang T, Trung Qudc da cho thiy ham luong
PAE tuong d6i 16n hon. Trong tram tich, DIBP ¢6 nguy co
cao ddi véi cac loai ca nhay cam, trong khi DMP, DEP, DBP
va DEHP dugc danh gia chua gay ra nguy co. Mgt nghién
ctru sy phan bd ndng d cac chat PAHs, diphenyl, thudc
trir sdu clo hitu co trong tram tich ven bién tir viing ngap
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nudc mién Trung - Pai Loan, Trung Qudc cho thiy, ham
lwong PAHs dat t&i 254,38 ng/g-dw & cac khu vuc gan hoat
dong cong nghiép va chiém khoang 41,8-58,42 ng/g-dw &
cac khu vyc xa hoat dong cong nghiép [7]. Nghién ciru cac
chat 6 nhiém hiru co bén vimg (POP) trong tram tich song
& Ba Lan cho thdy, tong ham lugng thudc trir sdu tir 2,00
dén 77,5 ng/g-dw véi gia tri cao nhét ¢ thuong ngudn va
tim thdy dang Dichloro-Diphenyl-Trichloroethane (DDT).
Tdng lugng ham luong PCB trong khoang 0,9 dén 64,2 ng/
g-dw. Téng ham lugng chlorophenol thay déi tir 0,48 dén
143 ng/g-dw, hai cau tir 24-dichlorophenol va
pentachlorophenol duoc tim thay & ndng d6 cao nhét [8].

Nhu vay, nghién ctru xac dinh cac chit 6 nhiém hiru co
ddc hai PAHs, cac chét bao vé thuc vat clo hitu co (hién da
bi cdm sir dung ¢ Viét Nam) va phdt pho hitu co trong trim
tich tai khu vuc hop luu séng Hong - Bach Hac, tinh Pha
Tho 1a hét stc can thiét.

2. Vii tri khdo sat va phuong phap nghién ciiu
2.1. Vi tri khdo st

Cac mau tram tich khao sat duogc 1dy vao mua kho nam
2023 tai khu vue nga 3 song Bach Hac, 1a noi hop luu cta 3
nhénh song chinh: séng Hong - séng Thao, séng Lo - song
Chay va song Pa (nga 3 Viét Tri - Pha Tho). Ky hiéu mau
va vi tri mau cu thé trén bang 1. Mbi diém lay 1.000 mg miu
tram tich bang giu muc trdm tich chuyén dung, miu trim
tich dugc dung trong tui nhya zip nhdm bao quan kin trudce
khi van chuyén vé phong thi nghiém.

Bang 1. Vi tri lsy mau tai song Bach Hac.

Thir tw Vi tri Ky hiéu miu  Vidp Kinh d

1 Séng Hong - song Thao VT 21.2859945 105.4341294
2 Song L6 - song Chay VT2 21.2840523 105.4307163
3 Song ba VT3 21.2883638 105.4324483
4 Song Bach Hac VT4 21.2910073 105.4329406
5 Song Hong VTS5 21.2684582 105.4352589

2.2. Phwong phap nghién ciru

Céc chi tiéu PAHs, HCBVTV nhém co clo va co phdt
pho trong mau tram tich dugc phan tich tai Phong thi
nghiém cua Vién Khoa hoc Cong nghé Néang lugng va Moi
truong (VIMCERTS 079) bang cac phuwong phap da dugc
tham dinh trén co s& tham khao USEPA Method 3540C +
8027D, 8081B va 3540C + 3660B + 8270E.

Cac hop chét thudc nhém PAHs duoc chiét tir tram tich
vao dung moéi thich hop bang phuwong phap chiét 1ong - rén.
Sau do, dich chiét dugc loai nude béng natri sulfat khan,
lam sach bang silica gel va c¢6 giam thé tich bang co quay
chan khong, thoi bang dong khi nito toi thé tich 1 ml. Cubi
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cuing, mau sau xur 1y s& dugc tiém vao hé thong sic ky khi/
khéi phé GC/MS (model Agilent 8890N) dé dinh luong.
Gidi han phat hién cta phuong phap dbi voi cac PAHs don
trong tram tich 13 1-10 pg/kg dw.

Phan tich HCBVTV co clo trong miu tram tich: Mau
mau trAm tich sau khi dugc phoi khé va nghién, dwoc can
mot luwong chinh xac dé xur ly. Cac chét co clo duge chiét ra
khoi mau bang k¥ thuat chiét Soxhlet str dung hdn hgp dung
mdi hexane va aceton (1:1). Sau d6 dich chiét dwoc loai
nudc bé'mgmuéi natri sulfat va duoc lam sach qua ¢t florisil.
Dung dich chiét tach sau khi c6 cit quay, thoi bang dong khi
nito dé 1am giau mau s& dwoc phén tich bang phwong phap
sac ki khi khdi phd (GC/MS) [9]. Gidi han phat hién cta
phuong phap ddi voi cac OCPs don trong tram tich 13 0,01
ug/kg dw.

Phén tich HCBVTV co phdt pho trong tram tich: Mau
mau tram tich sau khi dugc phoi kho va nghién duoc can
mdt luong chinh xac dé xur ly. Céac chét phdt pho hitu co
dugc chiét ra khoi mau véi dung moi hexane va aceton (1:1)
bang k¥ thuat chiét Soxhlet. Sau d6 dich chiét dugc loai
nude v6i mudi natri sulfat va dua qua cot florisil dé lam
sach. Dich chiét da lam sach, sau khi co giam thé tich s&
dugc tiém vao thiét bi sic ky khi khdi phd [9]. Gidi han phat
hién cta phuong phap dbi v6i cac HCBVTV co phét pho
trong tram tich 12 0,01-0,2 pg/kg dw.

3. Két qua va ban luan

3.1 ((é't qud phan tich hydrocacbon thom da vong
trong tram tich khu vwe nghién ciru

Két qua phén tich cdc chat PAHS trong tram tich khu vue
nghién citu ngd ba song Bach Hac - song Hong dugc thé
hién trong bang 2 va hinh 1.

Bang 2. Két qua phan tich hydrocacbon thom da vong (ug/kg dw).

Thirty Tén chit VII VI2 VI3 VI4 VIS bT;;’l;'g Ef;‘;‘fh*
1 Acenaphthlene 188 155 11,8 127 125 143 889
2 Acenaphthylene 899 507 38 313 18 457 128
3 Anthracene 507 720 277 221 124 370 245
4 Benzo[aJanthracene 20,0 4,34 302 577 367 735 385
5 Benzo[ghi]perylene 353 - - - - 353

6 Benzo[k]fluoranthene 17,1 552 3,62 592 291 701

7 Chrysene 196 443 080 756 188 686 862
8 Fluoranthene 350 820 392 125 506 130 2355
9 Fluorene 169 184 830 11,5 806 126 144
10 Indeno[123-cd]pyrene 304 3,12 KPH 2,04 KPH 119

11 Phenanthrene 564 350 187 355 189 329 SIS
12 Pyrene 47 790 342 124 405 125 875

Ghi chu: * Ngwéng quy dinh trong trdm tich nwéc ngot theo QCVN
43:2017/BTNMT. - : khong phat hién (nhd hon gi¢i han phat hién).
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Hinh 1. Ham lwong trung binh ctia moét sé hop chat hydrocacbon
thom da vong trong cac mau trdm tich tai khu viec khao sat.

Céc két qua phéan tich PAHs trong cic mau tram tich
da phat hién dugc 12 chét c6 mit & trong mau léy 0 cac vi
tri tr VT1 téi VTS voi ham luwgng khéac nhau, trung binh
tur 3,70 té1 32,9 pg/kg dw trong dé Benzo[ghi]perylene chi
xuét hién trong mot mau & vi tri VT1 va khong xuat hién
trong cac mau con lai tai khu vuc léy mau ngi 3 song Bach
Hac - song Héng, Indeno[1,2,3-cd]pyrene dugc phat hién
& 3/5 mau. Cac PAHs con lai dugc tim thay trong tat ca
cic mau, trong d6 Phenanthrene 13 céu tir troi nhat véi ham
luong trung binh 14 32,9 ug/kg dw con Anthracene 1a cau
tir ¢c6 ham lugng thap nhat (bang 2). So sanh voi két qua
nghién ciru khac cho thay, cac gia tri ham luong PAHs tim
thdy trong trdm tich ving hop luu séng Hong, Viét Nam
thdp hon han ham lugng cta PAHs trong tram tich mat va
tram tich & cac do sdu khac nhau tai bai bién & Vinh Santos
trén bo bién phia déng nam cia bang Sio Paulo (Brazil) voi
cac gia tri PAHs don dao dong trong khoang 198 dén 1.042
ng/g. Tai ddy, ham lugng PAHs tap trung cao nhat trong 16p
bé mit cua trdm tich (0-10 cm) véi tong PAHs trung binh
1.996 ng/g dw, giam dan & cac 16p trim tich 60-70 va 30-
40 cm véi ham lugng tuong tng 1a 1.336 va 1.004 ng/g. So
sanh két qua thu duoc trong trim tich ving Bach Hac véi
QCVN 43:2017/BTNMT - Quy chuén k¥ thudt quc gia vé
chét luong tram tich nudc ngot, nudc man va nuoc lo [10]
c6 thé thdy su c6 mit cua cac PAHs trong trim tich khao sat
tai ving Bach Hac nay déu thip hon ngudng gidi han cia
cac PAHs trong tram tich nudc ngot.

3.2. Két qud phén tich héa chit bdo vé thuc vit nhom
co clo trong tram tich

Tat ca 16 HCBVTV nhém co clo da phan tich déu khong
phat hién thay (¢ mutc dudi 0,01 pg/kg dw) trong cic mau
tram tich ving Bach Hac, thap hon so voi ngudng quy dinh
trong tram tich nudc ngot theo QCVN 43:2017/BTNMT
(bang 3).
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Bang 3. Két qua phan tich hoéa chat bao vé thwe vat nhém co clo
trong trdm tich khu vwe nghién cteu (ug/kg dw).

Thirtw Tén chit VI1 VT2 VT3 VT4 VTS Nguiong quy dinh*

1 Lindan - - - - - 14
) Heptachlor

3 Adrin

4 Heptachloro Epoxide - = = ° - 2,7
5 cis-Chlordane - - - - - 8,9
6 trans-Chlordane - - © = > 89
7 Endosulfan

8 p.p’-DDE - - - - - 68
9 Dieldrin e - - - - 6,7
10 Endrin o - - - - 62,4
11 p.p’-DDD - < S s = 8,5

12 Endrin Aldehyde

13 Endosulfan sulfate

14 p.p”-DDT T -

15 Endrin ketone

16 Methoxychlor

Ghi chi: * Ngwéng quy dinh trong trdm tich nwéc ngot theo QCVN
43:2017/BTNMT. -: khong phat hién (nhé hon gi¢i han phat hién).

Nghién ciru ndy ciing phat hién duge ving tram tich
& day co do x4o tron cao, khai thac cat nhiéu cung véi 1y
do HCBVTV nhu DDT d3 bi cdm & Viét Nam tir cach day
gan 30 nam da 1y giai viéc khong phat hién thdy du lugng
HCBVTYV co clo tai vung Bach Hac. So sanh véi cac sb
liu da cong bd trude day 10-20 nim tai ving bién Nha
Trang (2005-2014) c6 phat hién thdy tong DDTs (bao gom
DDT va cac san pham chuyén hoa DDE va DDD), dao dong
tir 0,01 dén 1,98 ng/g [11] va tai 6 clra song - ven bién tir
Nghé An dén Quang Nam dao dong 8,99-19,8 ng/g [4], su
xuét hién ctia cic chat thudc nhom OCPs trong nghién ciru
nay 1a it hon. Két qua nay ciing gop phan khing dinh sy
tuan thu quy dinh cdm sit dung HCBVTV nhém co clo xung
quanh khu vuc khao sat, ciing nhu chua c6 ngudn phat sinh
6 nhidm cac hop chat nay tir xa mang toi.

3.3. Két qud phén tich héa chit bio vé thue vit nhom
co phot pho trong tram tich

Céc két qua phan tich du lwong HCBVTV co phdt pho
trong tram tich duoc chi ra trong bang 4. Két qua phan tich
cho th?iy, da phat hién duoc ca 9 loai HCBTVT co phét
pho trong tram tich khu vyc song Bach Hac - song Hong
v6i ham luong va tan suat khac nhau tai cac vi tri l'?iy mau
tor VT té1 VTS. Trong s6 cac HCBTVT nhom co phét pho
khao sat, ham lugng trung binh cua Chlorfenvinphos trong
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tram tich c6 gia tri cao nhét 0,881 pg/kg dw va Dichlorvos
cho két qua thap 0,022 pg/kg dw. Mot sd chat duge phat
hién véi tan suit thip nhu 1/5 miu (Parathion-Methyl,
Dichlorvos), 2/5 mau (Chlorpyrisfos methyl, Fenitrothion,
Malathion, Fenthion) tai khu vuc khao sat. Chlorfenvinphos
va Propentamphos 14 2 loai HCBTVT nhém co phdt pho ma
du lwong cua ching xuat hién phd bién nhét trong ca 5 miu
va cling & muc noéng do trung binh cao nhét trong 9 chét
khao sat. Su xuat hién phé bién cua du luong cac HCBVTV
nhém co phdt pho trong mau tram tich co thé 1y giai vi 8/9
héa chit hién nay déu thudc danh muc HCBVTV duge phép
sir dung, ngoai trir Parathion Methyl bi cAm sir dung theo
Thong tu s6 19/2022/TT-BNNPTNT. Hién trang nay khac
50 voi cac HCBVTV co clo 1a nhém chat 6 nhiém hitu co
bén vimng di bi cdm st dung tir cach day gan 30 nam.

Bang 4. Két qua phan tich mot s6 hoéa chat bao vé thwe vat phét
pho hiru co trong tram tich khu vwec khao sat (ug/kg dw).

Thir tw  Tén chit VT1 VI2 VI3 VT4 VTS5 Trungbinh
11 Dichlorvos 0,022 0,022
52 Propentamphos 0,011 034 1,13 0,868 0,537 0,58

43 Diazinon 0,44 KPH 020 022 023 027
24 Chlorpyrisfos methyl 0,061 0,043 0,052
15 Parathion-Methyl - - - - - 0,29
26 Fenitrothion 0,050 0,10 0,076
27 Malathion 0,011 0,070 0,041
28 Fenthion 0,047 0,030 0,039
59 Chlorfenvinphos 1,42 0,33 0,40 1,83 0430 088

-: khong phat hién (nhd hon gidi han phat hién).

Sé luong nghién curu tai Viét Nam vé su cO mat cua cac
chat 6 nhiém hitu co doc hai trong méi truong 1a khong
nhiéu, cic két qua di cong bd cho thay viée phan tich, quan
trac danh gia dinh ky ngay cang phai duoc quan tim dé thiy
phat hién ngudn gdc 6 nhidm ciing nhu dénh gia mic do ton
luwu, anh hudng ciia chung ddi véi hé sinh thai va strc khoe
con nguoi [12-14].

4. Két luan

Céc két qua nghién ctru nay budc dau di xac dinh duoc
ham luong céc chit PAHs, HCBVTV nhém co clo, va co
phdt pho trong cic mau trim tich tai khu vure hop luu song
Héng - Bach Hac. Nghién ctru da phat hién sy c6 mat cta
12 chat thudc nhom PAHs voi cac ham luong trong khoang
3,7-35,3 pg/kg tram tich lay tir cac vi tri VT1-VT5 trong
khu vuc khao sat. HCBVTV nhém co clo déu khong phat
hién dugc trong tat ca cic mau tram tich (ham lugng nho
hon 0,01 pg/kg). Cac HCBVTV nhém co phét pho chua bi
cAm st dung & Viét Nam déu phat hién thiy du lugng trong
tram tich tai khu vuc nghién ctu. Nhu vay, sy c6 madt ciua

L)



céc chat 6 nhiém doc hai nhu PAHs, HCBVTYV thudc nhom
co clo va co phdt pho trong cac mau tram tich tai khu vuc
hop luu song Hong - Bach Hac da budc dau gop phan cho
cac danh gia sdu hon trong cac nghién ctru tuong lai vé& 6
nhiém hiru co doc hai va quan 1y, kiém soat 6 nhiém vé chét
lwong trim tich hién nay.

LO1 CAM ON

Tap thé tac gia xin trin trong cam on Vién Han 1am Khoa
hoc va Cong ngh¢ Viét Nam da tai trg kinh phi thuc hién
Hop phén 2 trong nhiém vy khoa hoc va cong nghé ma sd
TPDGVN.02/24-26.
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