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Tém tat: Cac hop chét peflo hoa (PFCs) dugc phan tich trong 40 miu nudc va 36 miu trim tich
duoc 1§y tai hai ho 16n tai Ha Noi 1a hd Tay va hd Yén S& trong 2 mua mua va mua kho. Né)ng do
trung binh tong PFCs phat hién dugc trong nude hd Tay 1a 10,78 ng/l (8,13 - 13,25 ng/l) va trong
nu6e hd Yén So 1a 14,55 ng/1 (12,42 - 17,64 ng/l). Ham lugng PFCs trung binh trong tram tich hd
Tay la 0,11 ng/g méu khé (0,03 - 0,26 ng/g mau kho) va hd Yeén So 1a 0,79 ng/g mau khé (0,08-
2,01 ng/g mau kho). Tai ca hai hd, cac PFCs duoc tim thay trong nudce chu yéu cd s6 nguyén tu
cacbon trong phan tu thip (tr C4 dén C10), con trong trdm tich cac cdu tr C8 dén C10 chiém
thanh phan chinh. C6 sy tich lity cac PFCs trong nudc va tram tich tai hai hd Tay va Yén S¢ v6i hé
s6 phan b PFCs gitra tram tich va nude (log Kp) trong khoang 1,05 t6i 2,91.

Tir khéa: PFCs, nu6ce, tram tich, hd Yén S&, hd Tay.

1. M& dau

Nhom hop chét peflo héa (PFCs) duoc san
xuét tir nhitng ndm 1950 va st dung rong rii
trong cac nganh cong nghiép va san phim sinh
hoat. Do hoi du cac tinh chat cua cac chét 6
nhiém hitu co bén virng nén mat sb chét thudc
nhém PECs bao gdm mudi peflooctansunfonat
(PFOS) va peflooctansunfonyl florua (PFOSF)
d3 dugc bd sung vao Phu luc B cua Cong wdc
Stockholm nam 2009... O Viét Nam, mic du
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khong c6 san xuat PFCs nhung cac san pham c6
kha nang chira PFCs dugc nhap khau va su
dung dudi 3 dang chinh 1a nhom san pham tiéu
dung, san phdm chuyén dung nhu vat liéu trong
binh dap lira, ddu thay luc, thude diét con tring
va héa chit ding trong nganh dét may, nganh
giéy, chat tiy son, vecni... [1]. Str dung cac san
pham tiéu dung va qua trinh thai bo s€ 1 nguyén
nhén tiém tang din dén sy phét tan, van chuyén
va tich lily cac hop chét PFC trong méi trudng &
cac nudc noi chung trong d6 c6 Viét Nam.

Nhiéu nghién ctru chi ra ring nha may xu Iy
nude thai néi chung 1a ngudn quan trong chira
cac PFCs, dic bi¢t 1a PFOS va peflooctanoic
axit (PFOA) anh hudng t&i hé sinh thai nudc
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[2]. C6 nhing nghién ctru m6 hinh cling cho
thiy nha mdy xu ly nude thai 1a ngudn chinh
clia cac chat PFCs trong méi truong nude ¢ do
thi [3,4]. Hién nay, nudc thai d6 thi Ha Noi chi
duge xtr Iy khoang mot phan ba, con déu thai ra
cac céng thoat, kénh muong, hé), ao. Trong hé¢
thong thoat nudc thai do6 thi tai Ha Noi, ho, ao
dugc coi 1a bd phan tiép nhan, diéu hoa nudc
mua, nude thai va tu 1am sach. Sy ton luu va 6
nhlem nhom hop chét peflo hoa trong nudce va
tram tich cua cac ho tur nguon 6 nhiém nudc
thai sinh hoat va san xudt cua thanh phd la
khong thé tranh khoi. Nghién ciru di tién hanh
thu thap mau nudc va tram tich tai hai hd 16n
nhit cta thanh phd 12 ho Tay va hd Yén S vao
mua mua va mua kho trong nim dé danh gia
mirc 6 6 nhidm, su phan bo ciing nhu tich liy
nhom hop chit PFCs trong hé sinh thai nudc
ctia hai hd nay. 12 hop chit PFCs duoc dinh
luong trong nghién ciru ndy bao gdm 9 chét axit
pefloankyl tir C4 dn C12 va 3 chat mudi
pefloankyl sulfonat C4, C6 va C8.

2. Thyc nghiém
2.1. Dia diém va phwong phdp ldy mau

Ho6 Tay — hd nudc ty nhién 16n nhat trong
n6i thanh Ha Noi v6i dién tich 530 ha 1a ho
nudc ngot ¢6 nhiém vu diéu phéi nudc mua va
1a noi nudi trong thuy san. Mdi ngay, ho dang
tiép nhan khoang 10.000 m® nuéc thai sinh hoat
ctia cac ho dan xung quanh. HO Yén S& 1a mot
quén thé cac ho chira nho nam & phia Nam ciia
thu d6 Ha Noi véi dién tich méat nude ¢& 70 ha.
Hd Yén S¢ nam & vi tri phia Nam Ha Noi, 1a
noi tiép nhan nuéc thai va nudc mua tir cac
song To Lich, Lir, Sét, Kim Nguu dugc dan vao
hd; chi mot phin nhd nu6c thai c&
200.000m*/ngady duogc xir Iy tai nha may xu 1y
nude thai Yén So. Ngudn phat tan chat thai du
kién c6 thé dua PFCs vao méi trudng cac hod
chinh 1a PFCs trong nuéc thai do6 thi, & Ha Noi
day 1a ngudn hdn hop bao gdm ca nudc thai
sinh hoat, nuéc thai co so san xuit...

L?iy mau: Mau nude va tram tich mat duoc
lay tai 10 diém trong ho Tay va 10 diém tai ho

Yén S¢ vao mua mua va mua kho nam 2016.
Nude hd duoc léy tai tﬁng nudc mat va dung
vao chai polyethylene (PE). Tram tich ciing la
tram tich mat va_ dugc lay bang giu ldy mau
chuyén dung. D6 4m cua mau trAm tich dwoc xac
dinh tai 105°C sau khi mang vé phong thi nghiém.

2.2. Xir Iy mdu: Mau nude duge xu 1y theo
qui trinh chuan quéc té ISO 25101, 2009 [5].
500ml mau nudc dugc chiét lam sach va lam
giau bang ky thuat chiét pha rin st dung cot
trao doi anion yéu (cot WAX, Oasis). Cac PFCs
trén cot WAX duoc rira giai bang 4ml dung
dich 0,1% amoniac trong metanol. Mau trAm
tich uét 5 g duoc xur 1y theo tai liéu huéng dan
cua Du an hop tac véi truong Dai hoc Lién hop
qudc (UNU) [6]. MAu tram tich duoc chiét siéu
4m 3 1an bang metanol 20% trong nudc. Dich
chiét d6 duoc ly tam dé loai hét can lo ling va
cho chay qua cot trao ddi anion yéu WAX,
Oasis. 4ml dung dich 0,1% amoniac trong
methanol duoc dung dé rua giai cac PFCs. Cac
dich chiét pha ran dugc c6 vé 1 ml bang khi N,
va loc qua mang loc nylon 0,2 um vao 1o 1,5ml.
To4n ham luong PECs trén khéi luong trim tich
kho dua trén do am cta mdi mau tram tich da
duoc xac dinh.

2.3.. Phan tich LC-MS/MS: Cac PFCs duogc
phan tich dinh tinh va dinh lugng bang thiét b
sic ky long ghép ndi khdi phd hai 1an LC-
MS/MS 8040, Shimadzu, Nhat Ban, st dung
cOt tach: Shim-pack FC-ODS C18-ACF3
(100mm % 2,2um), chuong trinh dung moéi véi
pha dong A: 2 mmol/L dung dich amoni
axetat/metanol ti 1¢ thé tich 9:1 va pha dong B:
metanol [6]. Duong chuin dugc dung theo
phuong phép noi chuin trong khoang nong do
tir 0,5 dén 20 ng/ml, véi hé s6 tuong quan
(R*)>0,99.

2.4. QA/QC: Hbén hop chat chuan gbc
dugc sir dung 1a hdn hgp PFAC-MXB 2ppm
(Wellington Lab) gém 13 hgp chat axit
peflocacboxylic (tr C4-C14, C16 va C18) va 4
hop chit pefloankyl sunfonat (C4, C6, C8 va
C10). Dung dich noi chuin gbc MPFAC-MXA
2ppm cua hiang Wellington lab 1 hdn hop duoc
danh ddu "*C cua 7 hop chét axit pefluoroalky
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lcarboxylic (bao g(‘A)m C4, Co6, C8, C9, C10, C11
va C12) va danh diu 0, '3C cua 2 hop chit
perfluoroalkylsulfonate (bao gdbm C6 va C8).
Dung dich ndi chuan duoc thém vao mdi miu
vao dé kiém soat qua trinh phan tich cua ting
mau. Mau tr?ing duoc thuc hién trong mdi mé
mAu va mau thém chuin duoc kiém tra it nhat
sau 10 mau dugc xu ly. Trong mdt mé bom
mAu trén thiét bi LC-MS/MS, dung dich chuén
[uén duoc kiém tra sau 10 1an bom mau. Gidi
han dinh lugng dbi voi 12 PECs dao dong tur
0,06 dén 0.6 ng/l cho mau nudc va tir 0, 01 dén
0,06 ng/g cho mau tram tich [7]. Hiéu suét thu
hoi cac PFCs trong mau nudc nam trong
khoang 87 - 112%. Pdi v6i mau tram tich, qui
trinh phan tich dang tin cdy cho 10 hop chét
PFCs v6i hiéu suét thu hoi tir 80 - 121% (3 -
16% CV) ngoai tru PFUdA va PFDoA.

19 4

3. Két qua va thio ludn
3.1. Nong d¢ va suw phdan bé PFCs trong meée:

Nong do trung binh cua tong 12 PFC duoc
phan tich trong 20 mau nudc mit ho Tay la
10,78 ng/l nam trong khoang 8,13 dén 13,25
ng/l va trong 20 mau nude mit hd Yén So 1a
14,55 ng/l dao dong trong khoang 12,42 dén
17,64 ng/l. Nong d6 tong PFC trong nudc hd
Yén S tim thiy cao hon hd Tay (hinh 1). Diéu
nay d& dang giai thich do hd Yén S¢ 1 noi tiép
nhan cht yéu nudc thai sinh hoat ciia thanh
phé. O timg ho khi so sanh két qua hai mua
khong thiy c6 su khac biét vé nong do tong
PFC quan tric dugc trong nudc giita mua kho
va mura mua (p < 0,05).
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Hinh 1. Nong do trung binh tong 12 PFCs tai hd Ty va Yén S6.

Tai ho Tay, su phan b6 thanh phan cac PFC
trong nuGe gidong nhau trong ca hai mua quan
trac cho thay ngudn chit 6 nhiém chay vao ho
Tay khéng co su thay ddi nhiéu ciing nhu dung
lwong 16n cia hd. Cac PFC chiém ty 18 cao nhit
trong sb 12 chat phén tich 1a PFBA (c& 30%
cia tong PFCs), PFOA (25%) va PFHxA
(20%). Nong do trung binh cia PFOA (2,48
ng/l) cao hon sau lan ndng do PFOS (0,42 ng/l)
trong nudc ho Tay.

Tai hd Yén S&, thanh phan cia cac PFC
trong nudc kha thay dbi trong 2 mua quan tric

(hinh 2) do anh huédng tryc tiép ciia nude thai
thanh phd va nuéc mwa. Trong mua kho, cac
PFC chiém thanh phan cao nhat 1a PFBS (38%
cta tong PFCs), PFOA (27%), PFHxA (22%)
va PFBA (20%), con trong mua mua thur tu 1a
PFOA (32%) va PFBA (32%). Nong d6 trung
binh cia PFOA (2,93 ng/l) cao hon sau lan
ndéng do PFOS (0,46 ng/l) trong nuéc hd Yén
S¢. Nhin chung, tai ca hai hd céac cu tit PFC
phat hién duoc voi tan sudt cao la axit
pefloankyl c6 s6 nguyén tir cacbon trong phan
tir thdp tr C4 dén C9 (tan suat 80 - 100%) va
PFOS véi tan suit 90%.
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Hinh 2. Sy phén b cac PFCs trong nuéc hd Tay va hd Yén So.

3.2. Nong dg va s tich lity PFCs trong tram tich:

Trong trAm tich hd T4y, hau hét 7 hop chat
axit pefloankylcacboxylic va 3 hop chat
pefloankylsulfonat déu khong phat hién dugc
hodc phat hién thiy & ham luong rat thip. Ham
luong trung binh ciia tong PFCs 1a 0,12 ng/g
(0,03 - 0,26 ng/g) tram tich kho vao mua mua
va 0,10 ng/g (0,04 - 0,20 ng/g) trim tich kho
vao mua kho. Ham luong trung binh tdng céc
PFC phan tich dugc trong trim tich hd Yén S¢
vao mua mua la 0,76 ng/g (0,12 - 2,01 ng/g) va
vao mua khé 1a 0,82 ng/g (0,08 - 1,75 ng/g).

Nhu vdy twong tw v6i mau nuéde, ham luong
PFC trong trdm tich hd Yén S¢ duoc tim thiy
cao hon so véi trong trim tich hd Tay (bang 1).
Ty 1¢ phan tram phan bd cic PFC trong tram
tich hd Yén So thay ddi trong 2 mua. Tuy
nhién, cdu tir chiém thanh phan cao cao nhét la
PFDA lai kha 6n dinh gan 50% trén tng céac
PFCs trong ca mua mua va mua kho (hinh 3).
Trong cic mAu phat hién thdy PFC, cac hop
chét ¢ sd cacbon tir C8 dén C10 1a phd bién
v6i tan sut xudt hién > 50 % so vdi cac hop
chét c6 s6 cacbon thip.

Bang 1. Ham luong trung binh va khoang ham lugng cua cac PFC trong tram tich
tai ho Yén S¢ va ho Tay (ng/g mau kho)

STT Tén chit

Hd Yén S&

Ho Tay

Mua mua (n=8)

Muia kho (n=8)

Mua mua (n=10)

Miia kho (n=10)

1 PFBA <0,03 0,04 0,07 0,05
(< 0,03 - 0,06) (< 0,03 - 0,07) (< 0,03 - 0,09)
2 PFPeA <0,01 0,06 0,03 0,03
(<0,01 - 0,15) (< 0,01 - 0,04) (< 0,01 - 0,04)
3 PFHxA 0,07 0,15 <0,01 <0,01
(<0,01-0,12) (<0,01 -0,15)
4 PFHpA <0,01 <0,01 <0,01 <0,01
5 PFOA 0,14 0,10 0,05 0,02
(0,01 - 0,45) (<0,01 - 0,38) (< 0,01 - 0,09) (< 0,01 - 0,04)
6 PFNA 0,11 0,11 0,05 0,04
(<0,01 -0,27) (<0,01-0,31) (< 0,02 - 0,07) (< 0,01 - 0,08)
7 PFDA 0,44 0,59 0,04 0,06
(0,01 - 1,19) (0,01 - 1,13) (< 0,03 - 0,07) (0,04 - 0,08)
8 L-PFBS <0,06 0,06 <0,06 <0,06
(< 0,06 - 0,08)
9 L-PFHxS  <0,06 <0,06 <0,06 <0,06
10  L-PFOS 0,13 0,12 0,05 0,04
(<0,02 - 0,32) (< 0,02 - 0,26) (< 0,02 - 0,07) (< 0,02 - 0,05)
Téng PFCs 0,76 0,82 0,12 0,10
(0,12 -2,01) (0,08 - 1,75) (0,03 - 0,26) (0,04 - 0,20)
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Hinh 3. Ty 1¢ phan trim cac loai PFCs trong tram tich ho Yén S¢

S4 lidu vé hai chat PFC duoc quan tam nhét
1a PFOS va PFOA trong nudc va tram tich & hd
Tay va hd Yén So ¢ Viét Nam khi so sanh véi
mdt s6 hd 16n trén thé gii nhu hd Baiyangdian,
Trung Qudc [8], hd Dianchi, Trung Qudc [9],
hé Taihu, Trung Qudc [10], hd cong vién

Albufera, Tay Ba Nha [11], Michgan, My [12],
dugc biéu dién trong hinh 4. C6 thé thdy hién
trang tich liiy cuia PFOS va PFOA trong moi
trudng nudc va tram tich tai hd Tay va ho Yeén
S& & muc thip hon so v6i véi tai cac hd 16n trén
thé gidi.
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Hinh 4. Nong d6 PFOS, PFOA trong nuéc va tram tich mot s ho trén thé gidi.

3.2. Hé 56 phdn bé PFCs giita tram tich va nude:

Nhu bit cr mot chét hoa hoc nao, khi cung
ton tai trong moi truong nude va ran thi luén co
su phan bd giita hai pha. Trong hé thity quyén
kin, tiy thudc vao nong do cua chat do trong
mdi truong nudc, tinh chat héa 1y va diéu kién
mdi trudng ma co sy tich liy hay hip phu vao
mdi trudng trdm tich khac nhau. Hé sé phan b
Kb ctia mot chit gitta hai pha tram tich va nudc
duoc tinh nhu sau:

Kp: hé s6 phan bé ham lugng PFCs giira
trdm tich va nuée (Kp = Crrcstrim tich/ Crrcsnusc)

Tai ho Tay, ham luong PFCs trong tram
tich kha nho hau nhu khong phat hién dugc, voi
mot s6 mau tdn tai ca PFC trong nudc va trAm
tich, két qua tinh h¢ s phan b trong tram tich
va nudc cua cac PFCs co gia tri log Kp trong
khoang 1,05 t6i 2,10. Tai hd Yén So, hé sb
phan b PFCs giira tram tich va nudc co gia tri
log Kp tr 1,08 té6i 2,91. Trong day cac
pefloankyl axit tt PFBA t6i PFDA c6 nhéan
thdy su ting gia tri Kp khi ting chidu dai mach
cacbon.
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Bang 3. Sy phéan bd PFCs giita nue va tram tich ho Tay va hd Yén So

STT Tén chat H6 Tay H6 Yén S¢
Log Kp Somau LogKp S6 mau

1 PFBA 1,22+026 4 1,30 £0,21 4

2 PFPeA 1,42+021 5 1,19 £ 0,46 8

3 PFHxA - 1,56 £ 0,50 3

4 PFOA 1,05+044 15 1,47 £ 0,41 14

5 PFNA 2,10£034 6 1,95+0,48 10

6 PFDA 2,01 1 2,91+0,83 14

7 L-PFBS - 1,08+ 0,25 2

8 L-PFOS 1,99+024 8 2,32+0,34 9

4. Két luan

Nghién ciru dugc thyc hién 1an dau tién vé
danh gid sy phan bd va tich lily cua cac hop
chat PECs trong nudc va tram tich hd Tay va hd
Yén So. Nong do PFCs trong nudc hd Yén So
cao hon ho Tay gap 1, 5 14n, con trong trim tich
cao gap 7-8 1an. So sanh véi tiéu chuan cua
EPA vé nuéc d6i véi PFOS va PFOA va sb liéu
do dac ctia mot sb ho trén thé gidi thi PFCs tai
h6 Tay va ho Yén So nim trong khoang ham
luong thip. Hé s6 phan bd PECs giita trAm tich va
nude co6 gia tri log Kp tir 1,05 téi 2,91. Sy phat
hién thay nhom chat nay trong nudc va trim tich
tai hai hd tai Ha Noi hién dang nuéi ca dé phuc vu
nhu ciu dan sinh cho thiy can thuc hién viéc
kiém soat moi truong cling nhu xac dinh sy co
mit cia nhém chat nay trong ca va céc loai thity
sinh khac nhim danh gia su tich luy va rui ro t6i
stic khde con ngudi cling nhu moi truong,
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Distribution and Accumulation of Perfluororinated
Chemicals (PFCs) in Water and Sediment
in Two Urban Large Lakes, Hanoi

Nguyen Thuy Ngoc, Phan Dinh Quang, Truong Thi Kim,
Phung Thi Vi, Pham Hung Viet, Duong Hong Anh

VNU Key Laboratory of Analytical Technology for Environmental Quality and Food Safety Control
(KLATEFOS), VNU University of Science, Vietnam National University, Hanoi

Abstract: The distribution of perfluorinated chemicals (PFCs) in surface water samples (n = 40)
and sediment samples (n = 36) from West lake and Yen So lake in rainy and dry season were
determined. Average concentrations of total PFCs detected in water samples were 10.78 ng/l (8.13 —
13.25 ng/l) in West lake and 14.55 ng/l (12.42 — 17.64 ng/l) in Yen So lake. The total PFCs in
sediment samples from West lake and Yen So lake ranged from 0.03 to 0.26 ng/g dry weight (mean,
0.11 ng/g) and from 0.08 to 2.01 ng/g dry weight (mean, 0.79 ng/g), respectively. The results of this
study indicated that short-chain PFCs (C4-C10) were the dominant PFCs in water, while long-chain
PFCs dominated sediment in both two lakes. PFCs accumulation was found in sediment and water of
both Yen So lake and West lake with distribution factor (log Kp) in a range of 1.05 and 2.91.

Keywords: PFCs, water, sediment, West lake, Yen So lake.



