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Khao sat so bd sw c6 mét ciia cic hop chat PFOS va PFOA
trong nuéc va tram tich song Cau
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Tom tit:

Hop chit Perfluoro-octane sulfonate (PFOS) va Perfluoro-octanoic acid (PFOA) dugc xac dinh 1a nhirng hop chit 6
nhiém méi treong méi vi tinh bén virng cia ching trong cac thanh phan mdi troeong va kha nang gay doc d6i véi con
nguoi va dong vat. Nghién ciru nay danh gia so b$ sw 6 nhiém PFOS va PFOA trong nudc va tram tich song Cau tai
thanh phd Thai Nguyén. Két qua ghi nhan nong d9 PFOS va PFOA trong nuéc lan luot dao dong <LOQ-0,67 ng/l va
0,05-8,11 ng/l, trong tram tich 1,19-4,73 ng/g va 0,17-1,78 ng/g. Téng nong d9 ciia PFOS va PFOA cao nhit cd trong
miu nuéc va tram tich déu dwgce ghi nhin é cac khu vue tlep nhin nwoc thai sinh hoat va cong nghiép. Hé s0 phén
b6 nwéc - trim tich (K,) khic nhau ding ké abi voi PFOS va PFOA, gia trj K, dao dong 20,51- 72,83 I/g cho PFOS
va 1,21-20,31 l/g véi PFOA Két qua nay goiy vé sw phan bd ciia PFOS va PFOA giita nwéc va tram tich, trong dé

PFOS sé wu tién lwu giir trong trim tich, con PFOA c6 xu huéng phén b trong pha long.
Tir khéa: hé s6 phan bd, nwée, PFOA, PFOS, song Ciu, Thai Nguyén, trim tich.

Chi s6 phdn logi: 1.5

Gidi thiéu

Céc hop chat hydrocarbon perflo hoa (PFCs) 1a nhom hop chét
nhan tao dugc san xudt tir nhiing ndm 1950. PFCs s¢ hitu cc déc
tinh dgc dao va hitu ich nhu cyc ky bén viing, tro vé mit hoa hoc,
khong tham nu6c, khong bi phan hity sinh hoc, vi véy ching dugc
str dung trong nhiéu nganh cong nghiép va san pham tiéu ding.
Céc ngudn phat thai ciia PFCs ra méi truong bao gdm nudc thai
tir san xudt cong nghiép, cac san pham tiéu ding, cac bii chon lap
chét thai, cac tram xtr ly nudc thai [1]. PFCs ciing duoc biét dén 1a
nhitng hop chit co tinh doc va kha nang tich liy sinh hoc. Nhiéu
két qua nghién ctru da cong bb vé nhimg tic dong tiéu cuc cua
PFCs ddi v6i sttc khoe con ngudi dua trén mdi twong quan gitta sy
phoi nhiém PFCs va cac bénh Iy nhu ham lugng cholesterol cao,
céc bénh tuyén giap, huyét ap cao khi mang thai, ung thu than va
tinh hoan [2]. PFCs da dugc xem nhu 1a mot nhom chét méi cua
“Céc chét 6 nhiém hitu co khé phan hiyy - POPs”, trong d6 PFOS
va PFOA 1a nhiing chat tidu biéu nht cho nhém hop chat PFCs da
duoc b sung vao Cong ude Stockholm tir ndm 2009 va nim 2017.

Sy ton tai ciia PFCs trong moi truong chi yéu & cac dang sau:

(1) tan trong nudc; (2) hap phu 1én céc hat ran trong khong khi va
nuéc; (3) lang dong trong tram tich, dat; va (4) tich lity sinh hoc
trong co thé dong vét va con nguoi [1]. Cac nghién ciru vé sy 6
nhiém cua PFCs da ghi nhén sy hién dién cua PFCs trong nu6c va
tram tich v6i nong do dao dong trong khoang tir ppb dén ppm [3,
4]. Sy ton tai cua PFCs trong nudc va tram tich phu thudc vao sy
phan bd tram tich - nude. Sy phan bd nay rat phic tap va phy thude
vao dac tinh Iy hoa cta hop chat PFCs, dic tinh moi truong nude
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va tram tich. Vi vay, viéc xac dinh sy phan bo cta PFCs trong
nudc va tram tich 1a rat can thiét dé hiéu duogc co ché van chuyén
va chuyén hoa cua cac hop chat nay trong moi truong.

Ciing nhu cac qubc gia dang phat trién khac, cac nghién ciru
vé céc hop chit POPs tai Viét Nam bao gém PFCs chi méi duge
chi y trong nhimg nim gin ddy. Nghién ciru dau tién vé PFOS
va PFOA trong nuéc mat ¢ Viét Nam vao nam 2007, trong do
PFOS va PFOA dugc phét hién véi ndng do cao nhét 1an luot 13 6,6
ng/l va 1,27 ng/l trong céc séng, muong thai va hd ¢ Ha Noi [5].
Nghién ciru Nguyén Thity Ngoc va cong sy [6] da ghi nhan mirc 6
nhiém PFOS va PFOA trong cac kénh nu6c thai cia céc lang nghé
dét nhudm tai Ha Noi va Bac Ninh dao dong trong khoang 7,68-
11,5 ng/l, véi PFOS va PFHxA (perfluorohexanoic acid) la nhung
chat 6 nhlem chiém wu thé. Mot nghién ciru ¢ quy m toan quoc
dau tién vé s 6 nhiém cta 16 hop chat PFCs trong cac kénh thoat
nudc do thi tai 4 thanh phd 1on ciia Viét Nam gom Ha Noi, Hué, Pa
Ning va thanh phd Ho Chi Minh dugc thyc hién boi nhom nghién
ciru ciia H.T. Duong va cong sur [7]. Cac két qua cho thiy PFOS,
PFOA va PFNA (perfluorononanoic acid) 1a nhitng chat 6 nhidm
dién hinh v6i nong do cao nhét lan luot 1a 5,3, 18,0 va 0,93 ng/l.
Nghién ctru ciia nhom tac gia N.H. Lam va cong su [8] da do duoc
ndng do cia PFOA va PFOS trong cac mau nudc mit clia cac kénh
thoat nudc tiép nhan nudc thai cua tram xu ly nudce thai lan luot 14
53,5 va 40,2 ng/l, PFOS va PFHxS (perfluorohexanoic sulfonate)
1a nhimg chat 6 nhiém dién hinh trong tram tich. C6 thé thay, cho
dén nay dit liéu vé su 6 nhiém PFCs trong nudc va trAm tich tai
Viét Nam con kha it 6i.
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Abstract:

Perfluoro-octane sulfonate (PFOS) and Perfluoro-
octanoic acid (PFOA) are recognised as emerging
environmental pollutants because of their high
persistence in various environmental matrices and toxic
effects on humans and animals. The objectives of this
study were to preliminarily investigate the occurrence
of PFOS and PFOA in the water and sediment of the
Cau river in Thai Nguyen city. The concentration of
PFOS and PFOA in water ranged from <LOQ-0.67 ng/l
and 0.05-8.11 ng/l; 1.19-4.73 ng/g, and 0.17-1.78 ng/g in
sediment, respectively. The highest total concentrations
of PFOS and PFOAwere recorded in the areas that
directly received wastewater from domestic and
industrial activities. The water-sediment distribution
coefficient (K)) was relatively different for PFOS and
PFOA, with K, ranged from 20.51-72.83 l/g and 1.21-
20.31 I/g for PFOS and PFOA, respectively. This result
suggested the distribution of PFOS and PFOA between
water and sediment, in which PFOS will preferentially
deposit in the sediment, and PFOA will tend to distribute
in the liquid phase of the aquatic environment.

Keywords: Cau river, distribution coefficient, PFOA,
PFOS, sediment, Thai Nguyen, water.

Classification number: 1.5

Nhu vay, su co mét clia cac hgp chat PFCs néi chung va PFOS,
PFOA néi riéng trong mdi truong da dugc ghi nhan tai Viét Nam.
Tuy nhién, cac nghién ciru mdi chi dugc thuc hi¢n tai mot $6 khu
vuc nho hodc dac thu, nén chua dua ra dugc blrc tranh téng quat
vé hién trang 6 nhidm cac hop chit nay trong cac thanh phan moi
truong. Dic biét 1a sy phan bd giira nude va tram tich van chua
dugc mo ta va nghién ctu day du, day la mot trong nhing khoang
trong 16n trong cic nghién ctru vé PFCs & Viét Nam. Vi vdy, nghién
cuu nay cua chiing t6i duge thyc hién véi muc tiéu: (1) khao sat
s0 bd sy 6 nhiém cua hop chit PFOS va PFOA trong nudc va trAm
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tich song Cau; (2) so sanh mic d6 6 nhiém tai song Cau véi cac
nghién ctru khéc tai Viét Nam va (3) danh gia so b su phan bo cla
PFOS va PFOA trong nudc va tram tich song.

Doi tugng va phuong phap nghién ciiu
Déi twong va pham vi nghién civu

Hop chit PFOS va PFOA dugc lya chon lam ddi tuong nghién
ctru. Hai hop chat nay 1a cac dai dién tiéu biéu cua nhom hop chat
PFCs, chung thuong dugc phat hién v6i nong d6 cao nhat trong
tit ca cdc mau mdi truong nhu nudc, tram tich, bin cin... dong
thoi dgc tinh, kha nang tich ty sinh hoc cua chung da dugc bao cao
trong rat nhiéu két qua nghién ciru [3, 4, 9-11].

Nghién ctru dugc thyc hién tai song Céu, doan chay qua thanh
phd Thai Nguyén. Luu vie song Cau 1a mot trong nhiing lwu vire
song 1on & Viét Nam voi tong dién tich 14 6.030 km?, dong chinh la
song Cau (chiéu dai 290 km); co vi tri dia ly quan trong; tai nguyén
da dang va phong ph... Trong céc dia phuong thuge luu vuce song,
tinh Thai Nguyén 1a noi tap trung nhiéu nhat cac ngudn thai ra
song Cau, trong d6 thanh phd Thai Nguyén 1a ving kinh té phat
trién ning dong nhat cua tinh, 1a trung tam cong nghiép lau doi
v 1a noi tap trung cha yéu céc khu cong nghiép va nha méy 1on.

Thiét bi, dung cu v héa chit

Cac chét chuin Perfluoro-n-octanoic acid (PFOA-001S)
va Perfluorooctane-n-sulfonic acid (PFOS-001S) dugc mua tir
AccuStandard, Inc. (M§). Céc chat ndi chuan MPFOS (Sodium
perfluoro-1-[1,2,3,4-13C ] octane  sulfonate) va MPFOA
(Perfluoro-n-[1,2,3,4-13C,] ~ octanoic acid) dugc mua tir
Wellington Laboratories (Canada). Cac dung dich methanol va
acetonitrile voi cap do tinh khiét HPLC cua Merck (Duc). Tét
ca cac dung cy trong qua trinh lay mau, xir Iy va phan tich mau
déu duoc trang rua bing methanol va nuoe Mili-Q trude khi su
dung. Hop chat PFOS va PFOA trong mau nudc va tram tich duoc
phan tich bang hé thong sic ky 1ong ghép nbi khdi pho song song
Agilent 6430A Triple Quadruple HPLC-MS/MS System (Agilent,
M), v6i cot sac ky 1a Eclipse Agilent XDB-C18, 2,1 x 150 mm, 5
wm narrow-bore (Agilent, My).

Lay madu, chuan bi va phén tich méau

22 miu nude va 5 mau trdm tich di duoc lay tai song Cau doan
chay qua thanh phd Thai Nguyén vao thang 10/2019. Céc vi tri lay
mau duoc lya chon nham danh gia mic do 6 nhiém céc hop chat
PFOS va PFOA cua song Cau tir thuong Iuu, ha luu va cac khu
v tiép nhan nudc thai tir cac kénh, sudi chinh do ra séng. Mau
nuoc duge dung trong cac chai nhya Polypropylen dung tich 1,5
1. Mu trim tich dugc lay bing giu lay mau, dyng trong cac hop
nhua Polypropylen. Mau nudc va trim tich duoc bao quan trong
thing lanh khi van chuyén vé phong thi nghiém va duoc xir Iy
trong vong 24 gio.

Méu nu6e va tram tich duge xir Iy so bo theo quy trinh phat
trién boi C. Kunacheva va cong su [12]. Tai phong thi nghiém,

1.000 ml mau nuée duge loc qua gidy loc soi thuy tinh GF/B
(Whatman, Anh) véi kich thudc 16 1 pm dé tach chat ran lo limg.
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Dung dich chira céc chat ndi chuin MPFOS va MPFOA (nong d6
10 pg/l) duge bom vao dung dich sau loc trude khi thuc hién qua
trinh chiét pha rin SPE nham danh gia d¢ thu hoi cia mau. Quy
trinh xtr 1y mAu nhu sau: dung dich sau loc dugc dua qua mot cot
chiét PresepC-Agri C18 (Wako, Nhat Ban) ghép ndi véi mot cot
chiét Oasis HLB C18 (Water, My). Trudc do, cac cot chiét duoc
hoat hod bing 10 ml methanol, tiép theo 1a 20 ml Milli-Q. Téc
do dong 1a 10 ml/phut dugc duy tri trong toan b qué trinh chiét
méu. Hop chit PFOS va PFOA dugc rira giai ra khoi cot chiét
bang 4 ml methanol, dung dich thu dugc dugc chuyén vao ong
polypropylene c6 dung tich 20 ml, lam kho bing dong khi nito tinh
khiét, roi hoan nguyén bing dung dich acetronitrile 40% thu dugc
thé tich cudi cung 1a 1 ml. Mau trAm tich dwoc dé kho tu nhién
& nhiét do phong trong 24 gio. Sau do, miu duoc can véi khdi
luong xac dinh (0,2-0,3 g), bé sung dung dich ndi chuin MPFOS
va MPFOA (ndng do 10 pg/l), roi dua vao cell chiét ciia hé chiét
dung méi nhanh ASE 350 (Thermo Fisher, M§) v6i dung moi chiét
1a methanol. Qué trinh chiét duoc thuc hién trong hai vong & ap
suit 2.000 psi va nhiét do 100°C. Dich chiét thu duoc ¢6 dung tich
60-90 ml, duoc dinh mirc dén 1.000 ml bang nudc Milli-Q, va tiép
tuc thuc hién qué trinh chiét pha rén giéng nhu mau nude. Nhu
vay, qua trinh chiét xudt trén da gitp 1am sach va lam gidu dung
dich miu. 1.000ml dung dich mau dugc ¢o dic xudng thé tich
cudi cung 1a 1 ml. 5 pl dung dich chiét xuat cudi cung duoc tiém
vao ¢t sac ky, phan tich bang hé HPLC-MS/MS. Pha dong bao
gdm kénh (A) 5 mM amoni axetat trong nudc Milli-Q va kénh (B)
100% acetronitrile.

Kiém sodt chit lwong

Cac dudng chuan dinh luong duge dung tir 5 diém nim trong
dai ndng do 0,1-100 pg/l. Hé s6 x4c dinh (R?) cia cac dudng chudn
tuyén tinh déu 16n hon 0,99. Gidi han dinh luong (LOQ) dugc tinh
bﬁng ty 1¢ tin hiéu trén nhiéu (S/N) 1a 10:1, gi4 tri LOQ cho mdi
chat phan tich dugc tom tit trong bang 1. Do thu hdi duoc kiém
tra bang viéc phan tich nong do céc chat chuan ndi MPFOS va
MPFOA. Két qua do thu hoi ciia tat cd cac mau dao dong trong
khoéang 78,5-116%.

Bang 1. Gia tri gi¢i han phat hién ciia phwong phap phan tich
PFCs trong mau nwéc va tram tich.

Gi6i han phat hién ciia phwong phap (MDL)
Hop LOQ (ngh) p phwong p ‘p(
chat Mau nuwdc (ng/l) Mau tram tich (ng/g)
PFOS 0,02 0,02 0,04
PFOA 0,05 0,05 0,10
Két qua va thao luan

Ham lugng PFOS vi PFOA trong nwdc song Ciu

Két qua khdo sat hién trang 0 nhiém PFOS va PFOA trong
nude song Cau dugce biéu dién trén hinh 1.

PFOA duoc phat hién tai 22/22 vi tri khdo sat, véi néng do
dao dong trong khoang 0,05-8,11 ng/l, PFOS dugc tim thdy trong
19/22 vi tri voi néng d6 dao dong <LOQ-0,67 ng/l. D thu hoi cho
tAt ca cac mau nude dao dong 78,5-115,3% cho PFOS va 79,7-
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Hinh 1. Néng dé PFOS va PFOA trong nwéc (ng/l).

116% cho PFOA. Gi4 trj tong ndng do cua PFOS va PFOA cao
nhét 1a 8,7 ng/l dugc ghi nhan tai vi tri M11, tiép theo 1a M22 voi
t6ng néng do do duoc 1a 4,34 ng/l. Céc gia tri cao nhét déu duge
tim thy tai nhitg vi tri xung quanh Nha méy xir Iy nu6c thai cua
thanh phd Thai Nguyén. Nha may xtr 1y nudc thai nim cach song
Cau khoang 700 m vé phia déng nam. Nudc thai sau xu ly cua nha
may dugc do vao sudi Xuong Rong, roi chay vao song Céu. Sudi
Xuong Rong doan dau chu yéu di qua dong rugng, doan sau di
qua khu vyc tap trung dong dan cu sinh song, c6 nhiéu doan long
sudi bi ngudi dan 14n chiém. Theo bao cio Panh gia tac dong moi
truong du 4n “Hé thong thoat nude va xir ly nude thai thanh phd
Thai Nguyén”, luu luong dong chay 16n nhit tai sudi Xuong Rong
14 18,93 m¥s, thc do dong trung binh 3,96 m/s [13]. M11 va M22
déu 1a nhitng vi tri ndm trén sudi Xuong Rong, M22 nim trude
diém xa, cach diém xa 425 m, M11 1a vi tri ndm sau diém xa, cach
diém xa 185 m. Ngoai ra, Nha méy xir Iy nu6c thai Thai Nguyén
hién sir dung céc cong doan gdm lang cat, tich ddu md, xu ly
sinh hoc bang muong oxy héa, khir tring bang clo dé xir Iy nudc
thai. Nhiéu nghién ctru da chi ra rang, chi nhitg nha méy c6 tich
hop cac cong nghé xtr 1y tién tién nhu qué trinh oxy héa ning cao
(quang phan bang tia UV, quang xtc tac...), loc mang, qua trinh xr
1y hoa 1y két hop siéu 4m mai ¢6 thé loai bo hiéu qua cac hop chat
PFCs ra khoi moi truong nudc [14, 15].

1
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Mirc nong do thap hon dugc ghi nhan tai céc vi tri M5 va M6
v6i tong ndng do PFOS va PFOA lan lugt 1a 1,19 va 1,08 ng/l. Day
13 khu vue trung tAm thanh phd Thai Nguyén, 6 mét do dan sé cao.
Céc vi tri ¢6 nong do thap nhét dugc ghi nhan ¢ khu vye thuong
luu ciia song (M1), khu vire san xuét - nong nghiép (M9, M10, M14,
M15) va ha luu song (M21). Cac két qua nay goi y rang, cac nha
may xur Iy nude thai do thi VOI cac cong nghé truyén thong s¢ 1a
mot trong nhimg nhimg ngudn phat thai chinh cac hop chat PFOS
va PFOA ra méi truong nude. Két luan trong tu ciing duoc khing
dinh bdi cac nhom tac gid J. Yu va cong su [16], B.R. Shivakoti
va cong sy (2010) [17], C. Kunacheva va cong su (2011) [12].

Ham lugng PFOS vi PFOA trong trim tich song Cu

Céc két qua do dac vé ndng do cua PFOS va PFOA trong tram
tich tai song Cau, thanh phd Thai Nguyén dugc trinh bay trong hinh
2. Nong d¢ cta PFOS va PFOA dao dong lan luot trong khoang
1,19-4,73 ng/g va 0,17-1,78 ng/g, vdi do thu hoi cho cac miu dao
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dong tir 87,5-115,4% v6i PFOS va 86,1-115,5% voi PFOA. Tuong
tu nhu véi mau nude, tong ndng do cia PFOS va PFOA trong tram
tich 16n nhat duoc ghi nhan tai vi tri M12 1a 6,44 ng/g. Day la vi
tri song Cau tiép nhan nudc thai tir muong thoat nudce cha Nha
may xir Iy nudc thai thanh phd Thai Nguyén. Nong do cao thir hai
duoc tim thay tai vi tri M6, v6i gia tri tong nong do do duoc 1a 4,85
ng/g, trong do nong do ctua PFOS va PFOA lan luot 1a 3,07 ng/g
va 1,78 ng/g. Trong khi do, cac vi tri con lai 1a M1, M14, M21 la
cac vi tri thude khu vure thuong luu, diém hop luu gitra song Ciu
va muong thuy loi, va ha luu séng déu c6 murc nong do tuong dbi
thip v6i tong nong do PFOS va PFOA do dugc lan luot 1a 1,37,
2,06 va 1,80 ng/g. Céc két qua nay khing dinh ring, nudc thai sinh
hoat va nudc thai cong nghlep khong dugc xu 1y hodc xur Iy khong
hiéu qua s¢ 1a nhing nguon c6 kha nang gay 6 nhiém céc hop chét
PFOS va PFOA dén trim tich song. Két qua nay cling tuong dong
v6i cac két luan dugc dua ra trong cac nghién ciru clia cac nhom
tac gia Bao va cong su (2010) [18], Pan va cong su (2015) [19].

4,5 4

35 4

Nong dd trong tram tich (ng/g)
~
i

Hinh 2. Néng d6 PFOS va PFOA trong tram tich (ng/g).

So sinh nong dp PFOS va PFOA trong nuwéc va trim tich
song Cau

Hop chit PFOS va PFOA di xuit hién trong cac mau nudc
song Cau, song ham luong ciia chiing con twong dbi thap néu
s0 sanh voi mau nudc mit (song, ho) tai cac thanh phd 16n nhur
Ha Noi, thanh ph H6 Chi Minh hay Da Néng, tuy nhién van
cao hon néu so sanh v6i mau nudc cac song 16n tai cac tinh/
thanh phé nhu Thanh Hod, Phi Yén hay Ninh Thuan. Vi trim
tich, ndng do ciia ca PFOS va PFOA trong trim tich song Cau
tai thanh phd Thai Nguyén déu ghi nhan c6 mirc ndng do cao
hon dang ké so v6i ham lugng trong trim tich dugc ghi nhan
mot sb song 16n & Viét Nam (bang 2). Sy khac nhau vé ndng
d6 PFOS va PFOA trong nudc va tram tich song gitra cac két
qua nghién ctru ¢6 thé duoc 1y giai 1a do sy khac nhau clia cac
ngudn phat thai 6 nhidm, phuong phap xir Iy nuéc thai, luu
lugng xa thai, $6 lugng, vi tri va thoi gian léy mau, dic diém
dia chét thily vin cua song va dic tinh hoa 1y cua nude va trim
tich song. Tuy nhién, do dit liéu vé& nong do cac chat PFOS va
PFOA trong nudc va dac biét trong tram tich tai Viét Nam hién
van con kha han ché, nén sy so sanh nay s€ ¢ tinh chinh xac
hon khi cac dit liéu vé sy 6 nhiém trong nudc va tram tich day
du va chi tiét hon.
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Bang 2. Nong dd PFOS va PFOA trong nwéc va tram tich tai cac
khu vwc & Viét Nam.

Tinh/thanh phd  Dia diém Iy miu PFOS PFOA TLTK
Néng @ PFOS vi PFOA trong miu mée (ng/)
Mau nude (song Hong, song Nhué) ND-0,14  ND-1,00
Méu nue hd (h6 Tay, ho Hoan Kiém) 017081 140660  [3]
Mau mée song To Lich ND-130  ND-6,10
Mau nuée g?m Tram xur Iy nudc thai Yén S0 ND-0,80 ~ ND-7,70
Mau nude tai muong thodt mu6e cia bii 20
Ha Noi chon 1 chit thai o N S LEEREC TS
Mau nude mét tai lang nghé dét nhugm
Hibhag g nghe et miue 005 (331) 1]
Méu nude song Hong ND-0,04  0,13-040 [8]
Me:iu nuée ho Tay (0.42) 249 o
Mau nude ho Yén So (0,46) (2.93)
A glgsgn;\.r/[(;ci mét tai lang nghe téi che chi ND27T0 250560
Himg Yen Méu nude mit tai ling nghé téi ché rac thai (20
ién i BLi Din ND-1,80  3,30-35,00
L Mau mudc mét tai lang nghé dét nhugm
Bic Ninh Hoi Quan e (0.33) 281) [21]
Thanh Hoa Mau ndc song Ma ND ND 8]
Hué Méu nude song B va sng Huong ND-0,19 009032 [8]
- Miu\ﬁnm’{c sE”)ng (§6ng Céu Do, song Han) ND380  NDIO4SO (23]
Pa Nang vi ho (ho Bau Tram)
Mau nuée song Cu D¢, song Tay Loan ND-0.84  0,32-9,80 7
Phi Yén Méu nude song Da Réng, Da Nong ND-0,05  ND-0,22 [8]
Ninh Thugn Mau néc song Ci, song Quan Truong ND-0,05  ND-0,16 [8]
Dong Nai Mau nuéc song Dong Nai ND-020  ND-1,06 [8]
TPHO ChiMinh ~ Méu nuée song Sai Gon ND-L,&2 092639  [§]
Mau nuée song Déng Nai, song Sai Gon ND-530  0.21-1800  [7]
TP Thai Nguyén Mau nude song Ciu ND-0,67  0,05-8,11
Néng dg PFOS vi PEOA trong méu trim tich (ng/g)
o Trim tich h Tay (0.05) (0,03)
HaNgi R e (2]
Tram tich ho Yén So 0,13) (0,14)
Phil Yén Trim tich song Da Rang, Da Nong ND-0,17  ND 8]
Ninh Thugn Trim tich song Cai, song Quén Trudng ND ND [8]
Dong Nai Trim tich song Déng Nai ND ND [8]
TPHO ChiMinh  Tram tich song Sai Gon ND ND 8]
TP Thii Nguyén ~ Tram tich song Céu 119473 0,17-1,78

Ghi chu: trong ngoac la gia trj trung binh. ND - khéng phat hién dworc.
Sw phin bé gilta nwoe va tram tich ciia PFOS vi PFOA

Su phan b cua PFOS va PFOA gitra nude va trdm tich duogc
danh gid qua hé sb phan b6 K, H¢ sb K, dugc xac dinh bing ty sb
giita nong do trong tram tich (C ) va nong dg trong nudce (C) theo
cong thire: K =C/C.. Két qua tinh toan hé s6 K, cho nudc va tram
tich song Cau tal cac vi tri nghién ctru duoc trlnh bay trong bang 3.

Bang 3. Hé sé phan bé (K,) giira nwéc va trdm tich séng Cau.

PFOS PFOA
Vitri C, C, K, Djtn’  Log C C, K,  Djtan’ Log
(ngle)  (ngf) (Vg) () K, (g (mgh) () () K,
ML LI199 0056 2142 0175 004 431
M6 3773 0,184 2051 1,783 0,892 1,99
MI2 4734 0065 72,83 0,57 526 1,710 0,084 2031 34 4,59
M4 1519 0063 2411 0538 0053 10,19
M2 1565 0074 2115 0235 0,94 121

Ghi chu: () [24].
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Két qua tinh toan cho thiy gia trj K jtuong d6i khac nhau giita
PFOS va PFOA, gié tri K dao dong trong khoang 20,51-72,83 g/I
voi PFOS va 1,21-20,31 g/l v PFOA. H¢ s6 phéan b6 Octanol-
Nuéce (K ) 1a thong s6 thuong duge s dung & wdc tinh mic do
ky nudc cua mot hop chit. Gia tri logK  cua PFOS la 5,26, cao
hon so voilogK  cua PFOA1a 4,59. Gia tr1 ndy chi ra rang, PFOS
¢0 tinh ky nudc hon so véi PFOA. Ngoai ra, PFOS c6 d0 tan trong
nude rat thap (0,57 g/l), trong khi d6 PFOA c6 d9 tan trong nuée
twong dbi cao (3,4 g/l). Cac gia tri nay goi ¥ rang, PFOS ¢6 i lyc
hép phu Ién tram tich cao hon déng ké so v6i PFOA mic di hai
hop chét nay c6 cung d6 dai chudi carbon trong phén tu. Piéu do
gitp khang dmh rang, mot trong nhiing co ché chinh ciia qua trinh
hip phu Ién trdm tich 1 dua trén tuong tac ky nudc gitra phan tir
hop chét PFCs va bé mit cta trim tich. Vi cing do dai chudi
carbon trong phan tr thi nhém chirc sulfonate (dai dién 1a PFOS)
6 déc tinh ky nudc cao hon so vdi nhom chuc carboxylate (dai
dién 1a PFOA) [25]. Két qua nay ciing goi y vé sy ton tai va dic
tinh sinh kha dung cua cac hop cht nghién ctru trong méi truong
nude. PFOS véi i Iyc hip phu cao 1én trdm tich nén ching s&
wu tién luu giit trong trim tich hon 14 trong pha nu6e. Nguoc lai,
PFOA v6i kha nang hip phu yéu, cong v6i do hoa tan trong nudc
cao, chiing s& ¢6 xu hudng phan bd trong pha long khi xudt hién
trong moi truong nudc.

Nghién ctru dd xéc dinh mire d6 6 nhiém hop chat PFOS va
PFOA trong nudc va tram tich séng Cau (doan qua thanh phd Thai
Nguyén). Nong d6 PFOS va PFOA trong nuéc lan luot dao dong
<LOQ-0,67 ng/l va 0,05-8,11 ng/l, trong trdm tich 1a 1,19-4,73
ng/g va 0,17-1,78 ng/g. Tong nong dg cua PFOS va PFOA cao
nhét ghi nhan ¢ céc khu vyc tlep nhin nude thai sinh hoat va cong
nghiép ctia thanh phd. Hé s6 phan bd nudc - tram tich (K,) dao
dong 20,51-72,83 I/g cho PFOS va 1,21-20,31 l/g v6i PFOA. Két
qua nghién ctru cling goi y vé sur tOn tai va phan bd cua PFOS va
PFOA gilra nuge va trdm tich, trong d6 PFOS wu tién ling dong
trong tram tich, con PFOA ¢6 xu huéng phan b6 trong pha long.
Tuy nhién, can c¢6 thém cac nghién ciru v sy anh hudng cua dic
tinh hoa 1y ctia mdi trudng nude, cla tram tich, dic diém cia hop
chit PFCs dén su phan bd gilta nudc va trAm tich, dé c6 sy hiéu
biét rd rang va chat ché hon vé co ché phan bé va chuyén hoa cac
hop chét nay trong moi truong.

TAI LIEU THAM KHAO

[1]N.P. Cheremisinoff (2017), Perfluorinated Chemicals (PFCs) - Contaminants
of Concern, Scrivener Publishing.

[2] C. Lau, et al. (2007), “Perfluoroalky! acids: a review of monitoring and
toxicological findings”, Toxicol. Sci., 99(2), pp.366-394.

[3]1C. Gomez, et al. (2011), “Occurrence of perfluorinated compounds in water,
sediment and mussels from the Cantabrian Sea (North Spain)”, Mar. Pollut. Bull.,
62(5), pp.948-955.

[4]N.H. Lam, et al. (2014), “Perfluorinated alkyl substances in water, sediment,
plankton and fish from Korean rivers and lakes: a nationwide survey”, Sci. Total.
Environ., 491-492, pp.154-162.

[5] N.PH. Lien (2007), Study on Distribution and Behavior of PFOS
(Perfluorooctane Sulfonate) and PFOA (Pefluorooctanoate) in Water Environment,
Department of Urban and Environmental Engineering, Graduate School of

TAP CHI

HOA HOC

ONG NGHE I} Nam 63(11) 11.2021

Khoa hoc Tu nhién n—

Engineering, Kyoto University, Japan.

[6] Nguyen Thuy Ngoc va cong su (2017), “Phan tich nhom hop chit perflo hoa
trong cac mau mdi truong: nudc, trim tich, ca bing phuong phap sic ky long khéi
pho hai 1an”, Tap chi Khoa hoc Pai hoc Quoc gia Ha Noi: Khoa hoc Ty nhién va
Cong nghé, 33(3), tr.87-93.

[7] H.T. Duong, et al. (2015), “Occurrence of perfluoroalkyl acids in
environmental waters in Vietnam”, Chemosphere, 122, pp.115-124.

[8] N.H. Lam, et al. (2017), “A nationwide survey of perfluorinated alkyl
substances in waters, sediment and biota collected from aquatic environment in
Vietnam: distributions and bioconcentration profiles”, J. Hazard. Mater., 323(A),
pp.116-127.

[9] AM. Becker, et al. (2008), “Perfluorooctanoic acid and perfluorooctane
sulfonate in the sediment of the Roter Main river, Bayreuth, Germany”, Environ.
Pollut., 156(3), pp.818-820.

[10] E. Li, et al. (2011), “Perfluorinated compounds in Haihe river and Dagu
Drainage canal in Tianjin, China”, Chemosphere, 84(2), pp.265-271.

[11] Y. Pico, et al. (2012), “Occurrence of perfluorinated compounds in water
and sediment of L’Albufera Natural Park (Valencia, Spain)”. Environ. Sci. Pollut.
Res. Int., 19(4), pp.946-957.

[12] C. Kunacheva, et al. (2011), “Mass flows of perfluorinated compounds
(PFCs) in central wastewater treatment plants of industrial zones in Thailand”,
Chemosphere, 83(6), pp.737-744.

[13] Ban Quan ly du an thoat nudc va xtr Iy nude thai thanh phd Thai Nguyén
(2008), Bdo cdo Panh gia tac dong moi trwong duw an thodt nude va xu ly nudc thai
thanh pho Thai Nguyén.

[14]Y. Yao, et al. (2014), “Comparative study on adsorption of perfluorooctane
sulfonate (PFOS) and perfluorooctanoate (PFOA) by different adsorbents in water”,
Water Sci. Technol., 70(12), pp.1983-1991.

[15] O.S. Arvaniti, et al, (2015), “Review on the occurrence, fate and removal
of perfluorinated compounds during wastewater treatment”, Sci. Total. Environ.,
524-525, pp.81-92.

[16]J.Yu,etal. (2009), “Perfluorooctane sulfonate (PFOS) and perfluorooctanoic
acid (PFOA) in sewage treatment plants”, Water Res., 43(9), pp.2399-2408.

[17] B.R. Shivakoti, et al. (2010), “Occurrences and behavior of perfluorinated
compounds (PFCs) in several wastewater treatment plants (WWTPs) in Japan and
Thailand”, J. Environ. Monit., 12(6), pp.1255-1264.

[18] J. Bao, et al. (2010), “Perfluorinated compounds in urban river sediments
from Guangzhou and Shanghai of China”, Chemosphere, 80(2), pp.123-130.

[19] C.G. Pan, et al. (2015), “Spatial distribution of perfluoroalky! substances
in surface sediments of five major rivers in China”, Arch. Environ. Contam. Toxicol.,
68(3), pp.566-576.

[20] J.W. Kim, et al. (2013), “Contamination by perfluorinated compounds in
water near waste recycling and disposal sites in Vietnam”, Environ. Monit. Assess.,
185(4), pp.2909-2919.

[21] Phung Thi Vi va cong su (2015), “Khao sat so by ham lugng cua cac hgp
chat peflo hoa (PFCs) trong nudc mat tai mot sb lang nghé dét nhugm phia Bic Vit
Nam”, Tap chi Khoa hoc Dai hoc Quéc gia Ha Noi: Khoa hoc Ty nhién va Cong
nghé, 31(4), tr.90-97.

[22] Nguyén Thay Ngoc va cong su (2018), “Sy phan bé va tich liy céc hop
chat peflo hoa (PFCs) trong nudc va trdm tich tai hai hd 1on ciia thanh phd Ha N¢i”,
Tap chi Khoa hoc Dai hoc Quéc gia Ha Ngi: Khoa hoc Ty nhién va Cong nghé,
34(1), tr.31-37.

[23] D.Q. Hung (2015), Development of a Rapid and Easy Measurement
Protocol for Perfluorinated Carboxylic Acids (PFCAs) by a Continuous Flow
Analysis, The Graduate School of Global Environmental Studies, Kyoto University,
Japan.

[24] S. Deng, et al. (2012), “Sorption mechanisms of perfluorinated compounds
on carbon nanotubes”, Environ. Pollut., 168, pp.138-144.

[25]Z. Du, etal. (2014), “Adsorption behavior and mechanism of perfluorinated
compounds on various adsorbents - a review”, J. Hazard. Mater., 274, pp.443-454.

2]





