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Tém tit: Céc hop chit peflo héa (PFCs) v6i nhitng déc tinh 6n dinh héa hoc va 6n dinh nhiét,
dugc sir dung rong rai trong cong nghiép nhu dét nhudm, xi ma, héa dau, bot chdng chay, v.v. va
dugc bo sung vao danh myc cdc chit 6 nhiém hiru co bén viing (POPs) trong Cong udc Stockholm
nam 2009. Nghién ciru nay khao sit ham lugng ctia 13 hop chat PECs trong nudc mit dugc 14y tir
hé théng kénh rach cua mot s6 lang nghé dét nhudém & Ha Noi va Bic Ninh. Phuong phdp phan
tich c6 hiéu suét thu h01 dat tr 75 — 110%, gidi han phét hién va gi6i han dinh luong db6i voi 13
hop chat PFCs trong miu nudc mit twong ng nim trong khoang tir 0,02 dén 0,11 ng/L va 0,07
dén 0,37 ng/L. Céc hop chat peflo héa dugc phat hién trong tit ca cdc mau nudce thude lang nghé
dét nhuom tai Ha Noi va Bic Ninh véi khoang ham lugng tuwong tng tir 2,94 dén 12,64 ng/L
(trung binh, 7,68 ng/L) va tir 4,77 dén 17,66 ng/L (trung binh, 11,50 ng/L). Két qua nghién ctru
cho thdy ham lugng va sy phan bd cdc hgp chat PFCs trong nuéc mit thudc cic lang nghé phu
thudc vao hoat dong san xuat ciing nhu dic tinh nudc thai cta timg lang nghé.

Tir khéa: Céc hop chat PECs, mau nudc mit, lang nghé, dét nhudm, sy phan bd.

1. Giéi thigu

Céc hop chit PFCs 1a tap hop céc chat trong
d6 tat ca cdc nguyén tir hydro trong mach ankyl
dugc thay thé bang cc nguyén tir flo. Céc hop
chat nay c6 nhimng dic tinh nhu tinh tro vé mat
héa hoc, stic cing bé mit thap, bén viing dudi
tac dung cua nhiét d¢ cao, nén chiing dugc su
dung rong rai trong cic nganh cdng nghié¢p nhu
dét may, xi ma, khai thac mo, hda déu, 16p phu,
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bot chdng chay, chit 1ong thily luc va chét diét
con tring. Nhiéu nghién ciru da chi ra téc dong
tiéu cyc cia cdc hop chit PFCs t6i sitc khoe
sinh san ciia con ngudi nhu 1am giam sb lugng
tinh trung va lam giam kha nang mang thai [1].
Mot vai nghién cuu khiac da chi ra sy phoi
nhiém mudi peflooctansunfonat (PFOS) va axit
peflooctanoic (PFOA) trudc khi sinh s€ lam
giam sy tang trudng cua thai nhi nhu gidm
trong lugng va kich thudc khi sinh [2]. Do déc
tinh khé phan hily, bén viing trong méi trudng,
c6 doc tinh cao va kha néng tich lily sinh hoc
[3,4], nhém chdt PFOS, cic mudi
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Peflooctansufonat va peflooctansunfonyl florua
(PFOSF) da duoc bd sung vao phu luc B trong
Cong udc Stockholm ndm 2009, chinh thic c6
hiéu luc ngay 26 thang 8 ndm 2010 va trd thanh
mdt trong 09 nhém chat POPs méi [5]. Khong
gidng nhu cic nhém chat POPs khic, cdc hop
chat PFCs c6 kha ning hoa tan khd t6t trong
nudc va day cling la mdi trudng luu trit PFCs
duogc quan tdm nhiéu nhét.

Cong trinh nghién ctru cua tic gid Joon-
Woo Kim va cong su [6] di chi ra sy c6 mat
céc hop chit PECs trong méi truong nudc tai
mot s6 khu vuc c6 hoat dong tai ché & mién Bic
Vi¢t Nam.. Nhin chung, co s¢ dir licu vé cdc
hop chit PFCs trong mdi trudng tai Viét Nam
con rat han ché. Qua khao sit thuc t& mot sb
lang nghe tai Ha Noi va Béc Ninh, ching toi
thay rang nudc mat quanh cac khu vuc nay cé
ddu hiéu 6 nhiém nghiém trong: mau nudc den
va bdc mii hoi thdi, dic biét 1a lang nghé dét
nhud¢m khu vuc quén Ha Pdong - Ha N§i, khu
vuc xa Tuong Giang - Béc Ninh. Céc hoat dong
tai mot s6 lang nghé noi ddy tiém an rat nhiéu
yéu t6 6 nhim cho ngudn nudc trong d6 c6 &
nhiém cdc hop chat PFCs, day 1a cdc chat phuy
gia ¢6 tic dung chong thim diing trong céc san
pham vai. Hop chat nay sé& theo nudc thai tir cc
co sO ¢ cic hoat dong dét nhudm thai ra moi
trudng nude. Xuat phat tir thuc tidn trén, ching
t6i tién hanh khao sit ham lugng cdc hop chat
PFCs trong cic mau nudc mit duge thu thap tu
mot s lang nghé dét nhudém La Khé (Ha Dong
- Ha No6i), dét nhudm Van Phic (Ha Pong - Ha
N6i), dét nhuém Hdi Quan (Béc Ninh), sir dung
phuong phdp phan tich céng cu hién dai sic ki
16ng ghép ndi khdi phd (LC-MS/MS).

2. Thyc nghiém

2.1. Héa chat, thiét bi

Toan bo héa chit déu thuge loai tinh khiét
phan tich. Dung dich amoniic 25%, amoni
axetat 97% va metanol dugc mua tir Merck
(Darmstadt, Purc), cot chiét pha ran Oasis-HLB

6cc (200mg) (Ireland). Trong nghién ctru nay,
chiing t6i tién hanh phan tich 13 hop chit PFCs
trong nudc bao gdm axit peflohexanoic
(PFHxA), mudi peflobutansunfonat (PFBS),
axit pefloheptanoic (PFHpA), axit
peflooctanoic (PFOA), mudi peflohexasufonat
(PFHxS), axit peflononanoic (PFNA), axit

peflodecanoic (PFDA), mudi
peflooctansunfonat (PFOS), axit
pefloundecanoic (PFUnDA), axit
peflododecanoic (PFDoA), mudi
peflodecansunfonat (PFDS), axit
peflotridecanoic (PFTrDA), axit

peflotetradecanoic (PFTeDA). Chit chuan gdc:
hdn hop céc axit pefloankylcaboxylic (13 hop
chat bao gém tir C4-C14, C16 va C18) va hdn
hop cdc mudi pefloankylsunfonat (4 hop chat
bao gdbm: C4, C6, C8 va C10), 2ppm; Chét noi
chuin (IS):  hén hop cic axit Bc
pefloankylcaboxylic () (7 hgp chat bao gom
C4, C6, C8, C9, C10, C11 va C12) va () hén
hop cdc mudi 'O, C pefloankylsunfonat (2
hop chit bao gdm C6 va C8), 2ppm. Tat ca cic
dung dich chuan déu dugc pha bang cich pha
lodng cic chat chuan gdc trong metanol. Mau
sau khi xtr Iy dwoc dem di phan tich trén thiét b
sic ky long ghép ndi khéi phdé LC-MS/MS
8040 cua hang Shimadzu.

2.2. Ldy mdu

2.2.1. Lang nghé dét nhuéom Ha Doéng
(LNDN Ha Doéng), Ha Ngi

16 mau nudc duoc thu thap doc theo nhanh
song Nhué qua cic lang nghé dét nhuém Van
Phiic, Duong No6i, La Khé (Hinh 1). Nudc thai
sau qud trinh dét nhudém tur hon 70 co s¢ chuyén
téy, nhuom dugc thai ra hé théng thodt nudc ma
khong qua xir 1y cudn theo cic chat 6 nhidm,
trong d6 c6 PFCs, chiing 12 chat phu gia duoc
sir dung trong cong doan tao 16p phu chéng son
vai, chdng nudc, chéng dau va chéng nhin ddi
v6i chét lidu vai cotton/PE va polyamide [7].
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2.2.2. Lang nghé dét nhuém Hoi Quan lang ngh¢ phat trién nhat. Hién nay, c6 khodng
800 ho dan lam nghé, nhiing san pham cua lang

nghé gdbm cédc loai vai nhu: vai man so tay

thanh gac y t€, khan tré so sinh, vai kho rong,

(LNDN Héi Quan), Bdc Ninh
s0i xe cung cap cho nha may san xuat giay dép,

14 mau nudc mit duoc thu tir cdc kénh rach
quanh lang nghé dét nhuém Hoéi Quan (Hinh 2).
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Hinh 2. Ban d6 1dy mau LNDN Hbi Quan.
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2.3. Chudn bi mau

Mau nudc mit duoc loc qua mang 0,45 pm
nham loai cac chét rin lo Itrmg (SS) trudce khi
xir ly. Cc mau nay duoc chiét bang cot HLB
(tén cot:  Hydrophilic-Lipophilic Balanced
Copolymer, 6 cc, 200 mg, chit hap thu:
hydrophilic/lipophilic) da dwoc hoat héa bing
dung dich amonic/metanol 0,1%, metanol va
nuée deion. Chi tiét quy trinh duoc trinh bay
nhu so dd dudi day (Hinh 3).

2.4. QA/QC

Ching toi tién hanh phan tich miu tring
trong mdi mé thi nghiém. Phan tich miu thém

chuan cho méi mé miu bang cich thém 1 ml
dung dich chudn 2 ppb vao 500 mL nudc deion.
Pong thoi, phan tich 03 miu thu hdi (da biét
truée ndng d6) thuc hién quy trinh giéng nhu
trén (bé qua budc loc mau). Hiéu suét thu hoi
dat tur 75-110%. Xéac dinh gioi han phat hién
ctia phuong phéap (MDL): ldy ndng d6 cao hon
Gi6i han phét hién trén mdy (IDL) 10 lan, thém
chuén vio miu nudc deion va thuc hién qua
trinh phan tich giéng nhu trén (bao gém ca
budc loc mau).

- Thém 1mL IS, 2ppb

Rira giai

- 4mL MeOH
- 4mL Amoniac/MeOH 0,1%
- Tbc d6 3mL/phut

\ 4

\ 4

C6 va loc mau
- C6 mau bang khi N, vé ImL

Loc\ qua Hoat hoa Catridge
mang > - 4mL Amoniic/MeOH 0,1%
0,45um
- 4mL MeOH
v - 4mL H,O
X e
Mau nwéc <«
500mT.

- Loc qua mang 0,2um

Chiét miu

\ 4

- Téc d6 dong: 3mL/phiit l

Phan tich bing LC-MS/MS

Lam sach

- 4mL dung dich dém Axetat

Hinh 3. Quy trinh phan tich PFCs trong mau nuéc (ISO 25101, 2009).
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3. Két qua

3.1. Ham lwong cdc hop chat PFCs trong mdu
nwoc mat

Tbng ham luong céc hop chat PFCs trong
cdc mau nudc mit duoc thu thap tir LNDN Ha
Dong nim trong khoang tir 2,94 — 12,64 ng/L
(trung binh 7,68 ng/L), tai LNDN Hoi Quan tu
4,77 — 17,66 ng/L (trung binh 11,50 ng/L).
Nhin chung, ham lugng PFCs trong cdc mau
nudc mit thuge hai lang nghé dét nhuom khong
cao va khong chénh léch nhiéu giita cic diém
lay mau khéc nhau.

3.2. Phén bé cia cdc hop chat PFCs trong mdu

nwoc mat

Cic hop chéat PFCs dugc phét hién trong tat
ca cdc mau nuée. DSi véi LNDN Ha Pong,
ham luong PFOA duoc tim thidy nim trong
khoang tir 0,55 — 5,88 ng/L va c6 ham lugng
cao nhét trong $6 cac PFCs (43%, Hinh 4a).
Trong khi d6i v6i cdc mau nude thugc LNDN
Hdi Quan, PFHXA lai chiém wu thé nhit 27%
(Hinh 4b) v6i khoang ham luong 1a 0,7 — 7,11
ng/L. Su phan bd ctia céc hop chat PFCs trong

mAu nudc mit khdc nhau giita cc lang nghé c6
thé duoc giai thich 1a do thanh phan nudc thai
cling nhu nguyén liéu dau vao trong qué trinh
san xuat va tdi ché cia timg khu vyuc déu khéc
nhau, cu thé nhu LNDN Ha Pong mirc d§ san
Xuét khong nhiéu trong khi mat d¢ dan cu lai
16n dan dén nude thai cha yéu 12 nudc thai sinh
hoat, ciing 12 lang dét nhuém nhung LNDN Hbi
Quan c6 mat do dan s6 thap hon, tuy nhién van
¢6 sy tuong dong vé sy phan bd cua cic hop
chit PFCs trong mau nudc mit giita 2 lang
nghé dét nhuom Ha Pong va Hoi Quan. Két
qua nghién ctru cho thay héa chét dugc sir dung
trong qud trinh dét nhudém tai hai khu vuc nay
chira nhiéu PFHXA va PFOA (Hinh 4). C6 10
axit pefloankyl (PFAAs) duoc phat hién thiy
trong cdc mau nudc tir lang nghé bao gdm
PFBS, PFHxS, PFOS, PFHxA, PFHpA, PFOA,
PFNA, PFDA, PFUnA va PFDoA. Céic nghién
clru trude ddy cua cdc nha khoa hoc trén thé
giéi cho thdy PFOA va PFOS la hai hop chit
PFAAs dugc phat hién nhidu nhat trong mbi
truong nude [8, 9], tuy nhién trong nghién ctiu
nay ching toi chi tim thdy PFOA chiém wu thé
voi khoang ndng do tir 0,32 — 5,88 ng/L.

(a) LNDN Ha bong
PFOS FFTIDA SIFHxA
PFDA1% - 4% _prTeDA =rros
. EPFHpA
PENA PFHtA EPFOA
4% 11% WPFHXS
BPFNA
mPFDA
FID3 EPFOS
8% PFUnD A
EPFDoDA
PFOA “PIDS
4304 PFHpA PFTIDA
130 PFTeDA

(h) LNDN Hbi Quan

EPFHxA
EPIDS
EPEHpPA
EPFOA
EDFHxS
EPFNA
EPFDA
EPFOS
PFUNDA
EPFDoDA
EPFDS
PFTIDA
PFTeDA

Hinh 4. Sy phén bd cac hop chit PFCs trong nude thude cdc lang nghé, (a) LNDN Ha Dong,
(b) LNDN H6i Quan.
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3.3. Tuong quan ham lwong PFCs trong madu
nwoc mat

Két qua thé hién trong bang so sinh ham
lwong PECs trong nudc mat (Bang 1) cho thay
c6 su khac biét ro rét vé n6ng do gitra c4c lang
nghé trong nghién cru nay, phan anh diing véi
hoat dong tai ché va san xuit tai cac khu vuc
nghién ctru. Mot trong cdc minh ching phai ké
dén 1a LNDN Ha Péng (Van Phiic, La Khé) va
LNDN Hdi Quan, theo khao sat thuc té chiing
t6i thdy hién nay nhiéu lang nghé dét nhudém
(Van Phiic, La Khé) ¢ Ha BDéng khong con san
xuat nhidu nhu trudc, thay vao d6 1a céc hoat

dong nhap hang tir nhing noi khéc vé ban con
lang nghé dét nhuém Hodi Quan tuy con san
xuat nhung quy mé nho 1, cha yéu 1a quy mo
ho gia dinh, déu c6 két qua tong ham luwong
trung binh cdc hop chat PECs thp lan luot &
muc 7,68 va 11,5 ng/L. Ham lugng PFCs trung
binh (ng/L) trong nudc mit tai cdc lang nghé
khong cao hon so véi cdc mau nude dugce thu tir
cac khu vuc c6 hoat dong dac thu tai Ha Noi va
Hung Yén ma tic gid Joon-Woo Kim va cong
s dd cong bd trude day, ciing nhu nudc song
ho trén thé gidi (Bang 1), tuy nhién van tiém an
nguy co giy 6 nhiém lau dai.

Béng 1. Ham lugng PFCs trung binh (ng/L) trong nuwdc mit tai céc lang nghé va nudc song hd
tai mot s khu vuc trén the gidi

PFOA PFOS XPFCs Nguon trich din

LNDN Ha Dbong, Ha Noi
LNDN Hoi Quan, Bic Ninh
Lang nghé tdi ché chi Pong Mai, Hung Yén

Lang nghé tdi ché rac thai dién tir Bui Dau, Hung Yén

Khu vuc néng thoén, Hung Yén

Khu vuc chon lép rac thai sinh hoat Nam Son, Ha Noi

Piém xa nudc thai sinh hoat Yén S&, Ha Noi
Nudc théi sinh hoat Thugong Hai, Trung Quéc
Song hd Ha Noi, Viét Nam

Séng hd Yeongsan, Han Quéc

Séng hd Guanting, Trung Qudc

S6ng hd Tokyo, Nhat Ban

3,31 0,05 7.68
2,81 0,33 11.50

Nghién ctru nay

Nghién ctru nay

4 0,92 16 [6]
17 0,18 57 [6]
2,8 <08 94 [6]
1,2 0,28 8,4 (6]
2,7 <0,8 12 [6]
363 55 [10]
3 0,5 [11]
3,97 11,06 [12]

2,3 0,52 3,52 [13]
6,7 5.8 39,9 [14]

Hién nay, trén thé gi¢i chua c6 tiéu chuin
hay khuyén cdo vé ham luong PFOA va PFOS
trong nudc thai nhung da cé nhiéu nghién ctru
vé sy tich tu sinh hoc cling nhu dnh huéng cua
ching t6i suc khoé cia con ngudi. Co quan bao
vé mdi truong Hoa Ky (EPA) da dua ra ngudng
khuyén céo dbi voi ham lugng PFOA va PFOS
trong nuéc udng twong Ung 1a 200 ng/L
(USEPA, 2009b). Uy ban nudc sach Dtic
(DWC) lai dua ra ngudng tuong ung la 300

ng/L (DWC, 2006). Liu va cong sy (2014) da
cong bd két qua nghién ctru anh hudng doc tinh
di truyén trén loai trai bién ctua 04 hop chat
PFCs phd bién bao gom: PFOS, PFOA, PFNA
va PFDA. Két qua cho thdy su phoi nhiém cic
hop chét nay 1am hu hai vét chat di truyén cua
sinh vat, bao gdm ca phd v& va phan manh
ADN, v& nhiém sic thé va gy chét té bao. Gid
tri EC50 dua trén doc tinh di truyén ddi voi loai
trai bién cho PFOS, PFOA, PFNA va PFDA lan
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luot 1a 33.000; 594.000; 195.000 va 78.000
ng/L, PFOS c¢6 doc tinh di truyén cao [15]. Tir
nghién ctru nay ching t6i cho rang tuy ham
lugng PFCs trong mau nudc mit thudc cic lang
nghé khong cao nhung sy tich Iy sinh hoc tiém
tang cua ching theo thoi gian thuc su ding
quan tam.

4. Két luan

Theo chiing t6i dugc biét, ddy 1a cong trinh
nghién ctru dau tién tai Viét Nam thuc hién
khao st vé muc do 6 nhiém cua céc hop chét
PFCs va su phan b cta ching trong mau nudc
mat tai khu vyc lang nghé dét nhuom. Nhin
chung, két qua cho thay ham lugng céc chét nay
trong miu nuéc mit khong cao, tong ham
lugng PFCs trung binh trong cdc miu thudc
LNDN Ha Péng, LNDN Hbi Quan 1a 7,68 va
11,5 ng/L. Sy phan b cta céc hgp chiat PFCs
trong cdc mau nudc mit gitra céc lang nghé c6
phan khéc nhau. Trong d6, d6i véi LNDN Ha
DPong, PFOA 1a hop chat chiém wu thé nhat
(43%), trong khi LNDN Hdi Quan thi PFHxA
chiém uu thé nhit (27%) tuy nhién nhin chung
PFOA vén 12 hop chit ¢6 ndng do cao trong
méiu nudc cla ca hai lang nghé dét nhuém nay.
Tir két qua nghién ctru nay ching tdi cho ring
can thiét phai tién hanh cic nghién ciu tiép
theo vé sy tich lily tiém an ciia cdc hop chat
PFCs trong mau sinh hoc tai cdc khu vuc da
nghién ctru. Pay ciing 1a mdt trong nhitng dinh
hudng nghién ctru cua chiing tdi trong thoi gian
toi.
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Preliminary Survey of Perfluorinated Chemicals (PFCs) in
Surface Water from Textile Villages in Northern Vietnam

Phiing Thi Vi, Lé Hitu Tuyén, Nguyén Thiy Ngoc, Phan Dinh Quang,
Pham Thi Chung, Nguyén Thi Thu Huong, Duong Hong Anh, Pham Hung Viét

VNU HUS Research Center for Environmental Technology and Sustainable Development (CETASD),
334 Nguyén Trai, Thanh Xuan, Hanoi, Vietham

Abstract: Perfluorinated chemicals (PFCs) are substances with properties including chemical and
thermal stabilities, which are used in industry as textile dyeing, plating, petrochemical, fire-fighting
foams. PFCs were listed to the new chemicals by the Stockholm Convention in 2009. This study
investigates the occurrence of 13 PFCs in surface water collected from the irrigation system in Hanoi
and Béc Ninh. The recoveries of PFCs were in a range of 75 — 110%, and the detection limits and the
quantitative limits for 13 individual PFCs in surface water samples ranged from 0.02 to 0.11 ng/L and
0.07 to 0.37 ng/L, respectively. PFCs were observed in all surface water samples collected from textile
dyeing villages in Hanoi city and Béc Ninh province with the total concentration of PFCs ranged from
2.94 to 12.64 ng/L (mean, 7.68 ng/L) and from 4.77 to 17.66 ng/L. (mean, 11.50 ng/L), respectively.
The results of this study indicated that the contamination of PFCs in surface water from informal
recycling villages depends on production activities as well as the characteristic of wastewater from
each village.

Keywords: Perfluorinated chemicals (PFCs), surface water, trade villages, textile dyeing, distribution.



