[N , -
TAP CHI o W) Check for updates
‘o) KHI TUQONG THUY VAN

Bai bdo khoa hoc
Panh gia hién trang hop chat Peflo (PFCs) trong nwéc song trén
dia ban huyén Pong Anh, Thanh phd Ha Noi

Vii Thanh Hang?, P Hiru Tudn'*, Phan Thi Lan Anh?3

! Khoa méi trudng, Truong Pai hoc Khoa hoc Tu nhién, Pai hoc Quéc gia Ha Noi. bia
chi: 334 Nguyén Trai, Thanh Xuan Ha Noi; vuthanhhang_sdh@hus.edu.vn;
tuandh@vnu.edu.vn

2 Trung tam Nghién ctru Cong nghé Moi truong va Phat trién bén viing (CETASD),
Truong Pai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia Ha Noi; lananh@vnu.edu.vn

3 Phong Thi nghiém Trong diém Cong nghé phan tich phuc vu kiém dinh méi trudng va an
toan thuc phém (KLATEFOS), Truong Pai hoc Khoa hoc Ty nhién, Pai hoc Quéc gia
Ha Noi; lananh@vnu.edu.vn

*Tac gid lién hé: tuandh@vnu.edu.vn; Tel.: +84-2438584995

Ban Bién tdp nhan bai: 14/11/2023; Ngay phan bién xong: 28/12/2023; Ngay dang bai:
25/4/2024

Tém tit: Cac hop chat Peflo hda (PFCs) v6i nhiéu dic tinh hitu ich nhu sy 6n dinh nhi¢t va
hoa hoc, ¢6 kha nang thim dau, m& va nuéc duge ing _dung cao trong doi song hién nay.
Song song vdi 1gi ich nd mang lai, ddc tinh cua PFCs van chua dugc mo ta rd nhung da co
mot s& nghién ciru cac anh hudng trén gan nhu sy phinh to gan va u gan, thir nghiém cam
bién doc tinh voi hé théng mién dich va bénh ung thu. Nghién ciru nay tién hanh dénh gia
ndng do cac hop chét Peflo trong nudc song trén dia ban huyén Pong Anh, Thanh phd Ha
Noi trong 2 dot thang 12/2021 va thang 6/2022 va dé xuat bién phéap nang cao hiéu qua quan
Iy bang cac phuong phap cac phuong phap khao sat, ldy mau, phan tich mau, va danh gia
rti ro. Két qua nghién ctru cho thy tong ham luong cac hop chat PFCs trong cic mau nudc
thu thap doc cac séng chay qua huyén Dong Anh déu nam trong khoang tir 10° “ ng/l den
387.704 ng/l. Ham luong cac cau tur chat PFCs hau hét déu thap hon gidi han cho phép vé
chat tuy nhién, déang ké dén 1a ham luong dibenzo [a,h]anthracen trong tat ca cac mau lai
vuot ngudng tir 1,13 dén 4,69 1an. Két qua nghién ctru gop phan vao cong tac quan Iy chat
luong nudce song trén dia ban huyén BDong Anh, Ha Noi.

Twr khéa: PFCs; Peflo; Nudc song; Dong Anh; Ha Noi.

1. Mé dau

Céc hop chét PFCs (Perfluorinated Compounds) 1a mot loai hop chat hitu co ma cac
nguyén tu hydro tai tat ca cac vi tri lién két C-H da duoc thay thé bang nguyén tir fluor tao
thanh lién két C-F. Cac san phdm chira PFCs duoc sir dung trong qua trinh sinh hoat cua con
ngudi da thai ra moi trudng tac dong dén moi truong nude mat, nudce ngam, nudc bién, cung
nhuy gy ra sy tich tu ciia ching trong tram tich va khong khi. Hai hop chat
Peflorooctansunfonat (PFOS) va peflorooctansunfonyl florua (PFOSF) ¢ tinh bén viing, kha
nang tich tu sinh hoc va sy ton tai 1au dai trong moéi truong, ciing nhu giy ra tac dong tiéu
cuc d6i voi strc khoe con nguoi da dugc dua vao danh muyc hop chat hiru co kho phan huy
POPs [1]. Nhitng nghién ciru vé mirc d6 6 nhiém ciing nhu tac dong cua cac hop chat PFCs
dbi v6i moi trudng, co thé con nguoi va dong vat da dugc tién hanh trong mot khoang thoi
gian kha dai. CAc nghién ctru cho thay PFCs di duoc tim thdy trong khong khi [2], nudc mat
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[3-6], trAm tich [5-7] va miu sinh hoc [8-10]. Trong sb céc hop chit PFCs,
perflooctansunfonat (PFOS) va axit perflooctanoic (PFOA) 1a 2 hop chét dién hinh va thuong
dugc phat hién ¢ ndong dg cao nhat trong nén mau moi truong [11-15].

Tai Viét Nam, da c6 mot s6 nghién ctru cong bd viéc phat hién sy hién dién cua cac hop
chit PFCs trong nudc thai d6 thi, nudc thai tai mot sO lang nghé tai ché, va tham chi da tim
thiy ching trong c4 & mot sb song va hd & Viét Nam [16]. Mot nghién ciru gan ddy duoc
thyc hién bdi nhom nghién ctiru Joo Woo tai Pai hoc Ehime vao ndm 2012 da bao céo viéc
phat hién su c6 mat cua 17 hop chit PFCs trong nudc thai duoc thu thap tir cac khu vuc bai
réc tai thanh phd Ha Noi va tir cac lang nghé tai ché rac thai dién ttr va tai ché chi & cac tinh
lan can Ha Noi [6]. Tuy nhién chua c6 nghién ctru nao thuc hién trén dia ban huyén Pong
Anh, mét trong nhitng noi tap trung cac khu cong nghiép, cum cong nghiép, cung v6i do la
tdc d6 d6 thi hoa dang dién ra nhanh chong, déc biét co hé thng séng ngdi bao gdom 5 séng
16n chay qua dja ban huyén: Séng Ca Ld, Séng Hoang Giang, Song Ngii Huyén Khé, Song
Hdng, Song Pudng. Nghién ctru nay di tién hanh khao sat, 1ay mau phan tich, dmh gia nong
d6 hop chét Peflo trong nudc song trén dia ban huyén Pong Anh véi cac muc tiéu chinh: (1)
Danh gia duogc hién trang ndong do PFCs trong céc song trén dia ban huyén Dong Anh, (2)
Panh gia mirc d6 rai ro cua hop chat PFCs di v6i méi trudong nude song tai khu vuce nghién
ctry, (3) Budc dau xac dinh cac nguén 6 nhiém PFCS khu vuc nghién ctru.

2. Phuwong phap nghién ciru

2.1. Péi twong va pham vi nghién ciru

Déi twong nghién ctru: 17 hop chat PFCs trong méi trudng nude song trén dia ban Huyén
Pong Anh trong nghién ciru nay bao gdbm: Axit peflobutanoic (PFBA), Axit peflopentanoic
PFPeA, Axit peflohexanoic PFHxA, Axit pefloheptanoic PFHpA, Axit peflooctanoic
(PFOA), Axit peflononanoic (PFNA), Axit peflodecanoic (PFDA), Axit Pefloundecanoic
(PFUdA), Axit Peflododecanoic (PFDoA), Axit Peflotridecanoic (PFTrDA), Axit
Peflotetradecanoic (PFTeDA), Axit Peflohexadecanoic (PFHXDA), Axit Peflooctadecanoic
(PFODA), Mubi peflohexansunfonat (L-PFHxS), Mudi peflooctansunfonat (L-PFOS), Mudi
Peflodecansunfonat (L-PEDS), Mudi peflobutanesulfonate(L-PFBA).

Pham vi nghién ctru: Song Ca Ld, Song Hoang Giang, Song Ngii Huyén Khé, Séng
Hong, Song Duong thudc qua huyén Dong Anh, TP Ha Noi (Hinh 1). Vi tric cac diém quan
trac duoc thong ké trong bang 1.

Bang 1. Thong tin vi tri cac diém quan tréc.

R R S - Toa do
STT Dia diém lay mau Ky hiéu Vido Kinh d0
I o Séng Ca Lo
biém tiép giap véi huyén Mé Linh (dac biét 1a ken
L uang N'f"?h]'?]uyén e Linty ( NMO1  21.0048463 1058031829
2 Diém NM truéc xa Nguyén Khé NM02  21.1871414 105.8017273
3 Gan CCN Nguyén Khé NMO03 21.1890020  105.8149505
4 Piém tiép giap vai Bic Ninh NM04  21.1932752 106.6570421
5  Piém sau CCN Nguyén Khé NMO05 21.1932823  106.6054503
Il Sbng Hoang Giang
6  Diém dau Song NMO06  21.1309118  106.5936843
7 Qiém t}udc kh’i di qua xa C Loa, diém ¢ giita cac co s& NMO7 211029067  106.6197924
san xuat co khi
8 Dié~m cuéj song Hoang Giang trudc khi chay vao song NMO8 211092605  106.6381463
Ngit Huyén Khé
i Song Ngii Huyén Khé
9  Poan cau Loc Ha NMO09 21.0993995 106.6377508
10  Piém tiép giap vai tt Yén Vién, huyén Gia Lam NM10 21.1216202 106.6629011
11 Piém trudc khi giao véi Séng Hoang Giang NM11 21.1216202  106.6441528
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I S S 1 en Toa do
STT Dia diém lay mau Ky hiéu Vido Kinh do

12 D}em cuoi song Ngit Huyén Khé, trude khi giao véi NM12 210744934  106.6070400
Séng Buong

IV Séng Hong

13 Diem d?u Soéng Hong khi chay qua Huyén (truéc KCN NM13 211038620  106.4950472
Bas: Thang Long) )

14 biém sau KCN Bic Thang Long NM14 21.1018641 106.5623064

V  Séng Pudng

15  Diém trudc khi giao voi Song Ngii Huyén Khé NM15 21.0803611 106.5950635

16  Diém cubi song Pubng trén dia ban Huyén NM16  21.0714399  106.6283661

17 Piém sau khi giao véi Song Ngii Huyén Khé NM17 21.0723306  106.6060557

18  Piém cudi song Pudng trén dia ban huyén NM18  21.0772915  106.6594545

19 NuorcAthal cua Hg¢ thong thoat nude thai quanh CCN NT19 211777499  106.6031365
Nguyén Khé )

20 I;I:}rﬁc thai H¢ thong thoat nudc thai quanh Thi tran Dong NT20 211588609  106.5965289

21 Elgr(]rgc thai H¢ thong thoat nudc thai quanh KCN Thang NT21 211205531 106.5214198

22 Nudc thai Hé thong thoat nudc thai cua xa Viét Hng NT22 21.1395959  106.6283724

23 Nudc thai Hé thong thoat nudc thai xd Vinh Ngoc NT23 21.1133519  106.5663058
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Hinh 1. So d0 vi tri 1dy mau nudc tai cac séng trén dia ban huyén Pong Anh.

2.2. Phwong phdp diéu tra, khdo sdt

Diéu tra khao sat duoc tién hanh tai khu vuc nghién ctru dé thu thap dir lidu, kiém ching
thong tin, phan tich céc tai liéu lién quan qua d6 c6 cai nhin rd nét nhat vé cac van dé thuc
té. Qu4 trinh di khao sat gitip phat hién thém nhiéu thong tin hiru ich bd sung cho viéc nhan
dinh dénh gia trong nghién ctru.
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2.3. Phuong phap phan tich trong phong thi nghiém

Cac mau sau khi duoc thu thap bao quan va xu ly mau trong phong thi nghiém qua cac
giai doan loc mau, hoat hoa cartridge, chiét miu, rira giai va cudi cung dem mau phan tich
sic ky 1ong khdi phd-khéi phd LC-MS/MS va diéu kién thiét bi LC-MS/MS 8040 ciia
Shimadzu (Hinh 2).

Hinh 2. Phan tich mau trong phong thi nghiém.

2.4. Phuong phap phan tich dir liéu

Tir két qua phan tich ndng d6 cac hop chat PFCs trong phong thi nghiém, st dung phan
mém Microsoft Excel dé xir 1y, sau d6 tién hanh danh gi4 hién trang nong d cac hop chat
PFCs trong nudc song trén dia ban huyén Bong Anh.

2.5. Phuong phap danh gid rui ro

Dé danh gia murc do rui ro cua cac hop chat PFCs trong moéi truong nudce khu vue nghién
ctru, phuong phap chi s6 rui ro (RQ) dugc ap dung.
RQ = MC/St Q)

Trong d6 MC la nong d6 PFCs; St 1a giéi han ngudng theo quy dinh: RQ > 1 riii ro, RQ
< 1 khong rti ro.

Trong nghién ctru ndy st dung gié tri St =25 ng/L (quy dinh nong d¢ tbi da clia cac hop
chat khé phan huy cia EU [17].

3. Két qua nghién ciru

3.1. Nong d¢ cdc hop chit PFCs

Néng dd trung binh cac hop chét tai cac song khu vuc nghién ctru dugc thé hién tai Bang
2. Két qua phan tich ndng d6 cac hop chat PFCs tai cic mau nude song trén dia ban huyén
Dong Anh cho thay nong do trung binh ciia PFBA: 1,012 ng/L, PFPeA: 4,121 ng/L , PFHXA:
0,005 ng/L , PFHpA: 0,002 ng/L, PFOA: 0,007 ng/L, PFNA: 0,056 ng/L , PFDA: 0,001 ng/L,
PFUdA: 0,002 ng/L, PFDoA: 0,001 ng/, PFTrDA: 0,001 ng/, PFTeDA: 0,001 ng/L,
PFHxDA): 0,001 ng/L, PFODA: 0,001 ng/L, L-PFHxS: 0,003 ng/L, L-PFOS: 0,002 ng/L,
L- PFDS) 0,004 ng/L, L-PFBA: 0,001 ng/L. Cac ndng d6 c6 sy bién dong giira cac con séng.
Nong do cao ghi nhén tai séng Ngii Huyén Khé, song Hoang Giang Va song Ca L véi cac
hop chit PFPeA, va PFBA. Tuy nhién ndng d6 cac hop chét Peflo van thap hon tiéu chuan
cua EU (Bang 2).
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Bang 2. Trung binh ndng do cac hop chat PFCs trong nudc séng trén dia ban hién Dong Anh (ng/l).
. Tiéu
Séng Ca Song Song Ngii . A Séng Trung chuin
PFCs Lb Hoang Huyén Khé Song Hong Pudng binh cia
Giang EU
PFBA 0,2508 1,6379 2,5382 0,2555 0,3793 1,012 25
PFPeA 3,1852 4,4338 10,3812 0,9213 1,6837 4,12 25
PFHxA 0,0049 0,0054 0,0098 0,0032 0,0025 0,005 25
PFHpA 0,0013 0,0024 0,0040 0,0015 0,0010 0,002 25
PFOA 0,0034 0,0045 0,0051 0,0169 0,0032 0,007 25
PFNA 0,0291 0,0296 0,0467 0,1332 0,0395 0,056 25
PFDA 0,0004 0,0006 0,0009 0,0021 0,0008 0,001 25
PFUdA 0,0011 0,0013 0,0015 0,0036 0,0013 0,002 25
PFDoA 0,0002 0,0003 0,0004 0,0019 0,0004 0,001 25
PFTIDA 0,0004 0,0006 0,0006 0,0012 0,0006 0,001 25
PFTeDA 0,0006 0,0008 0,0009 0,0017 0,0008 0,001 25
PFHXDA 0,0006 0,0007 0,0008 0,0012 0,0008 0,001 25
PFODA 0,0006 0,0004 0,0007 0,0007 0,0007 0,001 25
L-PFBS 0,0032 0,0031 0,0043 0,0026 0,0037 0.003 25
L-PFHxXS 0,0020 0,0020 0,0029 0,0022 0,0032 0,003 25
L-PFOS 0,0011 0,0095 0,0056 0,0009 0,0015 0,002 25
L-PFDS 0,0012 0,0018 0,0032 0,0020 0,0034 0,004 25
Téng 3,4861 6,1347 13,0068 1,3517 2,1264

Trén thé gioi cling nhu Viét Nam da c6 mot s6 nghién ctru vé nong do PFCs trong nudc
mat, tram tich tai cac song ho. Trong nghién ctru cua nhém tac gia Pham Hung Viét, nam
2018 [17] da tién hanh thu thap, phan tich cac hop chat PFCs trong nuéc thai d6 thi chay vao
cac song: song Lir, Sét, Kim Nguu, T6 Lich va 1 phan séng Nhué. S6 liéu phan tich nong do
céc chat PFCs trong nudc sdng hd tai nghién ciru cao hon hau hét cac séng ¢ dia ban huyén
DPong Anh (< 6,31 ng/L). Gia tri Ién nhat nong do cac hop chat PFCs tai cac séng trén dia
ban Huyén Bong Anh (13,0068 ng/L) ciing thap hon gia tri I6n nhat trong nghién ctru (27,95

ng/L) trén.

Cu thé 17 hop chat PFCs déu duogc phat hién co trong cac miu nudc song. Trong d6 c6
2 hop chit PFCs duoc tim thay véi trung binh ndng do PFPeA tai song Ca Lo: 3,1852 ng/l,
Séng Hoang Giang 1,6379 ng/l, Song Ngii Huyén Khé 2,5382 ng/l. Song Hong 0,2555 ngl/l,
Séng Pudng 0,3793 ng/l (Hinh 3).
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Hinh 3. Trung binh nong d6 PFBA, PFPeA trong mau nudc song.
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Song CaLd S6ng Hoang Giang  Song Ngii Huyén Khé Séng Hong Song Pudng

Hinh 4. Trung binh ndng d6 PFNA trong miu nudc song.
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Hinh 5. Trung binh ndng d6 timg chét trong mau nude séng.

PFBA xuét hién ¢ hau hét cac song voi nong do trung binh tir 0,256-2,538 ng/l. Trong
d6 nhiéu nhat tai song Ngili Huyén Khé, trung binh néng do PFBA 1a 2,538 ng/l, xuét hién
nhiéu nhat tai vi tri NM12 1a 12,401 ng/l vao mua kho, Song Hoang Giang trung binh ndng
d6 1a 1,638 ng/l, xuat hién nhiéu nhat tai vi tri NM18 6,65ng/1. Vi tri nuéc thai NT22 ciing
c6 ndng d6 6,116 ng/l. Cac vi tri con lai nong d6 dudi 4 ng/l. Tuy nhién néng do Axit
peflobutanoic (PFBA) trén cac song déu co gia tri thdp hon so véi quy dinh ctia UB Chau
Au.

PFPeA ciing 1a mot trong hai chat xut hién v6i ndng d6 cao hon cac chat con lai. Trung
binh ndng dé trong cac song dao dong 0,921-10,381 ng/l. Tuwong tw voi PFBA, ndng do trung
binh PFPeA nhiéu nhét tai song Ngii Huyén Khé, song Hoang Giang lan luot 1a 10,381 ng/l
va 4,434 ng/l. Tai séng Ngii Huyén Khé, vi tri NM10 c6 néng d6 16n nhat 19,355 ng/l gan
vuot ngudng quy dinh so v6i quy dinh ciia Uy ban Chau Au.

Néng d6 ng/l trung binh cua cht, PFHxA, PFHpA, PFOA, PFNA, PFDA, PFOS, PFDS
1atir 0,1 dén 10,9 ng/l so v6i quy dinh ctia EU déu trong ngudng cho phép (Hinh 4). Sy phan
bd ham luong cac hop chat PECs doc cac sdng 1a khong dong déu ching t6 tai timg vi tri,
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timg khu vuc ¢ cac ngudn thai khac nhau dan dén ham lugng cac hop chat PFCs 1a khac
nhau (Hinh 5).

3.2. Tong ham lwong PFCs trong cdc mdau miede

Mua khd

0.083%

EPFBA  ®PFPeA ®PFHXA ©PFHpA ®=PFOA ®PFNA ®PFDA ®PFUdJA ®PFDoOA
uPFTrDA ®PFTeDA mPFHXDA mPFODA = L-PFBS = L-PFHXS © L-PFOS = L-PFDS

Hinh 6. Su phan bd tong ham lugng cac chit vao mua kho trong nuée séng khu vue huyén Pong Anh.

Mua mua

m PFBA
m PFPeA
® PFHXA
= PFHpA
® PFOA
m PENA
m PFDA
W PFUJA

B PFDOA
H PFTrDA

Hinh 7. Su phan b6 tong ham lugng cac chit vao miia mua trong nudc séong khu vue huyén Dong Anh.

Céac hop chat PFCs duoc phat hién hau hét trong cac mau nuéc. Dbi véi ham luong
PFBA va PFPeA duoc tim thiy va c6 ham luong cao nhat trong cac hop chat PFCs. Su khéc
nhau giita ham lugng cac hop chat PFCs duoc giai thich cho thanh phan nudc thai khu cong
nghiép, san xuét, kinh doanh, sinh hoat, y té, chan nuéi ¢ timg dia diém khac nhau.

Céac PFCs chiém ti 1é cao nhét trong s6 10 chat phan tich 1a PFBA dat 32,568%, PFPeA
66,255% vao mua khd (Hinh 6); PFBA dat 2,733%, PFPeA 95,93% vao mua mua (Hinh 7).
Nhin chung céc cdu tir phat hién voi ham luong cao 13 céc axit pefloankyl c6 sé nguyén tir
cacbon trong phan tir thap tir C4, C5 chimg t6 cac PFCs ¢6 tir nude thai ciia dan cu, khu cong
nghiép.
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Hau hét cac hop chit PFBA va PFPeA chiém ti 1& cao va n6 dugc xuat hién tai cac vi tri
mau chiju tac dong ctia rat nhiéu ngudn thai thai truc tiép vao song Hong, song Ca L. Dién
hinh tai vi tri mdu NM4, NM7, NM8, NM9, NM10, NM11, NM12, NM13, NM 14 ¢6 sy xut
hién 2 hop chét nay rat cao do ngudn thai tir khu cong nghiép, dan sinh, lang nghé va rat
nhiéu nguon thai.

Céac PFCs chudi ngan chiém wu hon nhiéu véi cac PFC chudi dai trong nudc cac séng
Huyén bong Anh.

Cac nghién ctu vé moi truong nudc va cac dir liéu cho nudc mat & Pan Mach va céc
nude Chau Au khéc thi hdu hét dit liéu déu danh cho PFOS, PFOA va PFAS chudi dai khéc
va mot s dit liéu ¢6 sdn cho cac hop chét chudi ngén nhu PFBS, PFHxS, PFBA, PFPeA va
PFHXA dugc phat hién trong nhiéu mau thay san. Thuong co6 ndng do tir cac murc twong tur
nhu PFOS hodc PFOA dén thap hon mét bac vé do 16n. Su ¢6 mit cac hop chit mach ngin
hon trong méi trudng duoc giai thich bang cach thay thé cac hop chét c6 chudi dai bing cac
chat thay thé chudi ngdn hon [3].

O Pai Tay Duong, nong d6 PFAS cao hon dang ké & Bic Pai Tdy Duong so v6i Trung
va Nam Dai Tay Duong. Nong dd ZPFAS giam tir nam 2007 dén ndm 2010 ¢ mién Bac va
Trung Pai Ty Duong chu yéu do ndong do PFOA/PFOS giam trong khi PFAS chudi ngan
nhu vy nhu PFBS, PFHXA va PFHxS khong cho thay xu huéng nhu vay [18].

Trong bai nghién ciru nay thu duoc nong d6 hop chat cia PFOA dat 0,044-4,223 ng/l va
PFOS dat 0,583-3,79 ng/I. Né)ng do cac hop chat PFCs trong nudc mat tai Ba Nﬁng, TP HCM
va nudc mit 1ang nghé tai ché rac thai dién tir c6 ham luong PFOA cao hon nhiéu so v6i khu
vuc nghién ctru cac song doan chdy qua dia phan huyén BDong Anh.

Dbi voi nude mit tai Hué thi c6 ham lugng PFOA va PFOS rat nho, chimg to tai cac vi
tri 14y mau do c6 rét it ngudn tac dong chira hop chat nay.

Nudc mit tai khu vue nong thon giap phia cau thing Long c6 nong 46 PFOA va PFOS
kha 1a trong dong so v6i két qua ma tac gia phan tich duoc.

Ham lugng PFOA trong nudc mit lang nghé tai ché, khu cong nghiép & Pong Anh cao
gan nhiéu lan ham lugng PFOA trong nudc song Ca Lo ma ta thu dugc.

3.3. So sanh sir xudt hién va nong do ciia PFOA va PFOS
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Hinh 8. So sanh sy xut hién va nong do cia PFOA va PFOS

Hinh 8 cho thé}f su xuat hi¢n cua PFOA n,hiéu hon sy xuét hién cia PFOS, tai vi tri mau
NM6 va NM 14, thay su xuat hién cua 2 chat cao nhat la PFOA 0,003954 ng/l va PFOS
0,042022 ng/l.
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C6 nhiéu vi tri khong thiy xuét hién PFOS nhung lai xuat hién PFOA, tham chi PFOA
con dat ham lugng cao nhu NM7, NM8, NM9, NM11.

Theo s6 liéu cho thiy cia séng Duong Tir thudc Trung Qudc bi 6 nhiém vira phai véi
hai chét c6 gia tri trung binh PFOS 4,2 ng/l va PFOA 5,4 ng/l [19], dbi véi vi tri 1dy mau
nuée thi ndng do dat cao nhit ctia 2 chit PFOA va PFOS lan luot ciing chi 13 0,04 ng/l va
0,025 ng/l cling gan bang d6 6 nhiém vira phai cua séng Duong Tu.

Két qua thu dugce tir song Chao Phraya, nong d¢ trung binh cua PFOS va PFOA lan luot
la 1,9 va 4,7 ng/l, song Bangpakong nong do trung binh phat hién la 0,7 ng/I cho ca PFOS va
PFOA. Nong d6 cao hon da phat hién trong tt ca cac khu cong nghiép thai ra véi mirc trung
binh 12 64,3 ng/1 46i v6i PFOA va 17,9 ng/l d6i v6i PFOS. Mirc d6 tap trung céac song ¢ Thai
Lan it hon so v6i cac song ¢ Nhat Ban, Trung Qudc va Malaysia [20], Diéu nay ching t6
ndng do cia PFOA va PFOS ma ta thu duogc tai cac mau tac gia nghién ciru ciia Séng Hong,
song Pudng va séng Ca L cao hon tai song Bangpakong khi chua tinh d6i véi cac khu cong
nghi¢p ¢ do.

3.4. Pdanh gid rii ro sinh thdi doi véi séng trén dia ban Huyén

Trong nghlen clru nay, rui ro cua ba chi sO cac ca nhan, PFBS, PFOS va PFOA di duogc
danh gia, v6i cac tiéu chuan chat luong méi truong (EQS) cia chung duge trinh bay trong
Béng 3. Vi ¢6 cac tiéu chuan chét lugng méi truong khac nhau ¢ cac khu vuc khac nhau nén
C4C tiéu chuan nghiém ngit nhat di dugc st dung trong nghién ctru ndy. Tat ca cac gia tri RQ
cia PEBA, PFPA, PFHxA, PFNA, PFDA, PFBS va PFOS déu dudi 1, cho thdy rang khong
¢6 rti ro ndo ddi véi cac sinh vat thity sinh & cac song trén dja ban huyén. Mic du vay, nguy
co 6 nhiém PFC trong nuéc mit ddi véi hé sinh thai can dugc cha y nhiéu hon do kha ning
tich Ity sinh hoc cua chung.

Bang 3. Udc tinh chi s6 rui ro cua trung binh ndng d6 cac hop chat trong nudc mit & cac song trén
dia ban huyén Dong Anh.

Song Ca Song Hoang Song Ngii Song Hong Song Dubng

Ld Giang Huyén Khé
PFBA 0,01003 0,06551 0,10153 0,01022 0,01517
PFPeA 0,12741 0,17735 0,41525 0,03685 0,06735
PFHXA 0,00020 0,00022 0,00039 0,00013 0,00010
PFHpA 0,00005 0,00010 0,00016 0,00006 0,00004
PFOA 0,00014 0,00018 0,00020 0,00067 0,00013
PFNA 0,00116 0,00118 0,00187 0,00533 0,00158
PFDA 0,00002 0,00003 0,00004 0,00008 0,00003
PFUdA 0,00005 0,00005 0,00006 0,00015 0,00005
PFDoA 0,00001 0,00001 0,00002 0,00008 0,00001
PFTrDA 0,00002 0,00002 0,00003 0,00005 0,00002
PFTeDA 0,00002 0,00003 0,00003 0,00007 0,00003
PFHXDA 0,00002 0,00003 0,00003 0,00005 0,00003
PFODA 0,00002 0,00001 0,00003 0,00003 0,00003
L-PFBS 0,00013 0,00012 0,00017 0,00010 0,00015
L-PFHXS 0,00008 0,00008 0,00012 0,00009 0,00013
L-PFOS 0,00004 0,00038 0,00023 0,00004 0,00006
L-PFDS 0,00005 0,00007 0,00013 0,00008 0,00014

3.5. Buéc dau nhén dinh cac nguon thai PFCs trong khu viee nghién civu

Theo khao sat thyc té, tr diém dau song dén diém cuoi ma lay mau thudc dia phan huyén
Dong Anh c6 rat nhiéu nguon 6 nhiém tac dong vao nude song.
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Cac ngué)n gdy 6 nhidm chinh: chét thai nha may, khu cong nghiép, dich vu, y té, qua
trinh san xuat nong nghiép, chan nudi, sinh hoat, bai rac thai sinh hoat cua nguoi dan xung
quanh khu byc song Hong, song Ca L.

Tai vi tri mau NMS5, NM6, NM7, NM8, NM9, NM10, NM11, NM12, NM13, NM14
chiu anh hudng tir ngudn thai cuia ngudi dan x3 Vong La va nguoi dan phuong Dong Ngac
phia bén kia song Hong. Pay ciing 1 nhirmg diém ndm gan khu cong nghiép Béc Thing Long,
Nam Thang Long, trong nghién cttu cta cac tac gia Nguyén Thay Ngoc va cong si cho két qua
cac hop chat PFCs c6 ham lugng twong dbi cao & nhiing noi gan khu cong nghi¢p. Nghién
ctru duoc thyc hién tai song Nhu¢ va song Day cho thiy PFCs duoc phat hién tai tat ca cac
mau nude tir 4,54 dén 13,8 ng/l (trung binh 7,85 ng/1) [16].

Vi tri mdu NM7, NM14 chinh 1a ngudn thai 6 nhiém c6 ngudn goc tr nuoc thai cong
nghiép, dich vy, lang nghe, dan sinh doc luu vuc song Hong chay qua cong. Xa Xuan Noi
cung véi khoang 50 co s trén dia ban xa thai vao kénh truc song Ca Lo va bai chén 14p rac.

Vi tri mdu NM8, NM9 chju anh hudng tir nuée thai cia cic khu céng nghiép ché tao
giéy, bia, nhura, bao bi carton, thirc an chan nudi, co khi va nguén thai tir khu dan cu.

M3au NM10 chiu tac dong tir ngudn thai tir cong ty san xudt plastic, cao su tong hop, tai
ché phé liéu va khu déan cu, Cum CN Lang nghé Van Ha, Lién Ha.

Mau NM12 1 nudc thai ciia ca khu dan cu bao gdm tét ca cac hoat dong kinh doanh dich
vu san xuét ciia nguoi dan.

Mau NM13 chiu it tac dong cua nguon thai tir sinh hoat.

Méu NM 14 1a ngudn thai tap chung cua khu dan cu va Cum cong nghiép Nguyén Khe,
Cum lang nghe Vén Ha, khu vye xa Viét Hung. Cac hoat dong tai mét so lang nghe noi day
tiém 4n rat nhiéu yéu td 6 nhiém cho ngudn nude trong doé co 6 nhiém cac hop chat PFCs,
day la cac chat phu gia c6 tac dung chéng thim dung trong cac san pham g0, son, vai. Hop
chat nay s& theo nudc thai tir cac co sé ¢6 cac hoat dong dét nhudm, san xuat dd gd thai ra
modi trudong nudc.

Mau NM15 dugc léy tai chan cau Xuan Cau noi chju anh hudng nguén thai sinh hoat,
san xuat nong nghiép, chian nuéi va dich vu.

Qua d6, nhan thay rang ngudn 6 nhiém nudc thai tir khu cong nghiép va nudc thai tir khu
dan cu 1a chinh & doc song Ca Lo giap khu vyc Bac Ninh.

4. Két luan

- Téng ham lugng cac hop chat PFCs trong cac mau nudc thu thap doc cac song chay
qua huyén Pong Anh nam trong khoang tir 10 ng/l d&én 19,3 ng/l, c6 mét s vi tri khong
phat hién chat nay. Ham luong cac hop chit vao mua kho thudng cao hon vao mua mua.
Xudt hién v6i ham luong cao hon ca 1a Axit peflobutanoic (PFBA) va Axit peflopentanoic
(PFPeA).

- Su phéan bd ham luong hop chit PFCs trong nudc song trén dia ban huyén Dong Anh
1a khong dong déu ching to tai timg vi tri, ting khu vuc cd cac ngudn thai khac nhau dan
dén ham luong cac hop chat PFCs 1a khac nhau.

- Nghién ctru phét hién nay budc dau nhan dinh cac ngudn thai tir hoat dong san xuat,
khu cong nghiép, sinh hoat 12 nguyén chinh dé xay ra sy ¢ mit ciia cac hop chat PFCs nay

Hién nay Viét Nam chua c6 quy dinh cu thé nao vé néng do cta cac hop chit PFCs trong
mdi truong nude mit. Do d6 dé quan 1y va tranh nhimg tac dong ciia cac hop chit nay téi sirc
khoe cong dong, Nha nude can ban hanh cic quy dinh vé ndng do t6i da cta cac hop chat
PFCs trong nudc mit va nude ding trong an udng.

Dong gop cua tac gia: Xay dung y tuong nghién cou: B.H.T., V.T.H., P.T.L.A.; Lua chon
phuong phap nghién ciru: D.H.T., V.T.H., P.T.L.A.; Thu thap, phan tich, tinh toan xu 1y s6
liéu: V.T.H., P.T.L.A.; Viét ban thao bai bao: V.T.H, B.H.T.; Chinh sira bai bao: D.H.T.,
V.T.H,P.T.LA.
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Loi cam doan: Day 1a cong trinh nghién clru cua nhom tac gia, cong trinh chua dugc cong
bo & dau, khong sao chép tir nhitng nghién ctru trude day; khong co su tranh chap loi ich.
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Abstract: Perfluorinated compounds (PFCs) are widely used in our modern life. They are
known for their useful properties such as thermal and chemical stability, and their ability to
repel oil, grease, and water. Despite their benefits, the toxicity of PFCs is not fully
understood. Some studies have shown effects of PFCs on the liver, such as enlargement and
tumors, immune system sensitivity, and cancer. In this study the concentration of PFCs in
river water in Dong Anh district, Hanoi City has been assessed and proposed solutions to
enhance management effectiveness through survey methods, sampling, sample analysis, and
risk assessment. The results show that the total concentration of PFCs in water samples
collected from rivers in Dong Anh ranges from 10-4 ng/l to 387,704 ng/l. Most
concentration of PFCs were below permissible limits, but notably, the concentration of
dibenzo[a,h]anthracene in all samples exceeded the threshold by 1.13 to 4.69 times.

Keywords: PFCs; Perfluorinated compounds; River water; Dong Anh; Hanoi.
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