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SUMMARY
COMPLETING THE PROCEDURE FOR DETERMINING THE CONTENT OF
PERFLUOROOCTANESULFONIC ACID (PFOS) IN WASTEWATER USING LIQUID
CHROMATOGRAPHY-MASS SPECTROMETRY (LC-MS)

Perfluorooctanesulfonic acid (PFOS) and its salts are persistent organic pollutants (POPs), enumerated in
Annex B of the Stockholm Convention, which imposed restrictions on their production and utilization. This
work described the analytic procedure of PFOS in wastewater using the techniques of liquid-liquid
extraction in combination with a system of liquid chromatography coupled with a triple quadrupole mass
spectrometer (LC-MS/MS). The solvent for liquid-liquid extraction and the operation conditions (collision
energy, fragment pick, mobile phase) were completed to obtain an effective analytic procedure with a limit
of detection (LoD) of 0.5 ng/L, a limit of quantification (LoQ) of 2.0 ng/L, a relative standard deviation
(RSD) of <10%, and good reproducibility for three-time liquid-liquid extraction (the efficiency of >80%).
The results of PFOS analysis in two wastewater samples of the international interlaboratory comparison
program had a Z-score value of < 1. The optimized procedure was also applied to assess five different
practical samples.

Keywords: POPs, PFOS, homogeneous stirrer, liquid-liquid extraction, LC-MS/MS.

tryc tiép dén sic khoe con nguoi 1an dong
vat[1,3].

Céc nghién ctru trude d6 thuong tién hanh
chiét pha rén dé tach, lam giau mau PFOS
trong nudc trude khi tién hanh phan tich
ching trén thiét bi sic ky long ghép nbi
khéi phd (LC-MS/MS)[3,5-7]. Trong mau
nudc thai ton tai cac hat lo ling nén khi
str dung luong mau c6 thé tich 16n nap 1én
cot dan toi hién tuong tic cot, 1am giam
kha ning twong tac, hap phu chit phan
tich va hiéu suat chiét kém. Phuong phap
chiét long - 1ong (LLE) 1a mét ky thuét

1. MO PAU

Perfluorooctanesulfonic acid (PFOS) va
cac mudi ciia n6 perfluorooctanesulfonyl
fluoride (PFOSF) duoc liét ké trong Phuy
luc B cua Cong udc Stockholm, duogc
khuyén nghi han ché trong st dung va san
xuat[1-3]. Voi dic tinh chong thim,
chéng dinh, cac chit perfluoroalkyl héa
nhu PFOS da dugc ung dung trong ca
cong nghiép 1an tiéu dung[1,4]. Trong do,
viée str dung trong cong nghiép c6 thé gay
phét thai PFOS tryc tiép ra moéi truong,
gay 6 nhim ngudn nudc va anh hudng
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chiét mau truyén théng dua trén nguyén
tac phan chia chit phan tich phan bd giira
pha hiru co khong tron 1an véi pha nudc.
Véi wu diém k¥ thuat LEE kha don gian,
thiét bi phu hop véi diéu kién phong thi
nghiém nén nhém nghién ctru da khao sat
va st dung phuong phap LEE tach PFOS
khoi nén mau nudc.

Trong nghién ctru nay, quy trinh xac dinh
ham luong PFOS trong mau nudc thai sir
dung LLE két hop voi LC-MS/MS s&
duogc khao sat va mo ta.

2. THUC NGHIEM
2.1. Hoa chit

2CgF17;SOsNa (50 pg/mL)  va
B3CgF17S03Na (50 pg/mL) duge cung cap
bdi Cambridge Isotope Laboratories. Inc.
Cac hoa chat bao gom dichloromethane
(CH,Cl,), n-hexane (n-CgHis), methanol
(CH30H), acetonitrile (CH3CN),
ammonium  acetate  (CH3COONHy,),
sulfuric acid (H,SO,) va anhydrate
sodium sulfate (Na;SO,) voi do sach sic
ky dugc cung cdp boi Sigma-Aldrich.
Nudc khu ion dwoc lay tir thiét bi cua
Milipore. Hoa chat trong nghién ctru nay
dugc st dung truc tiép va khdng cé thém
bude tinh ché nao khac.

2.2. Phuwong phap nghién ciru

Dau tién, dé c6 thé phan tich duoc ham
lugng PFOS trong nudc, can tién hanh
LLE bang thiét bi khudy dong thé IKA
(tbc do khudy toi da 18.000 vong/phit
(rpm)). Vi PFOS la chat it phan cuc nén
dé dang phan tan trong hé dung mbi
khong phan cuc hodac kém phan cuc, cO
thé ké dén dichloromethane hay hén hop
n-hexane/dichloromethane. Thyuc hién
chiét 1ap trong dung méi chiét thich hop
s& gilp dat dugc hiéu suit chiét tot. O
day, dichloromethane dugc st dung lam
dung méi dé chiét PFOS ra khoi nén mau
vao pha hiru co. Li do vi dichloromethane

c6 d6 phan cuc thip, dé phan tan trong
nuge voi nhiét do soi thap phu hop cho
budc 1am gidu maiu bing cd can dudi
dung mdi. Dich chiét PFOS sau d6 dugc
xac dinh trén hé¢ LC-MS/MS Triple
Quadrupole (Agilent 6430) st dung cot
Zorbax Eclipse Plus C18 Rapid
Resolution HD 2,1 mm x 100 mm; 1,8
pm. Céc thi nghiém xéac dinh théng s caa
phuong phap gém gid¢i han phat hién
(LOD) va gi6i han dinh lugng (LOQ) sé
dugc thiét ké dya trén ngudng PFOS t6i
da cho phép trong nuéc udng, dugc Cuc
bao vé€ moi truong Hoa Ky (EPA) dua ra
(4,0 ng/L)[8].

2.3. Chuan bi dung dich nghién ciru

Dung dich 1: Dung dich PFOS ¢6 nong d6
1000 ng/mL duoc chuan bj tir dung dich
gbc C-PFOS 50 pg/mL trong dung moi
CH30OH.

Dung dich 2: Chuén bj dung dich PFOS
c6 nong d6 1,0 ng/mL tr dung dich 1
trong dung méi CH3;OH.

Dung dich 3, 4, 5 lan luot 1a c4c mau nudc
nghién ctru ciia PFOS véi nong d6 10,0; 2,0
va 0,5 ng/L dugc chuan bj tir dung dich 2
va dung dich *C-PFOS 100 ng/mL.

2.4. Tinh ton va xir Iy két qua phan tich

Phan mém Mass Hunter 4.0 va Original
dugc sir dung dé xir 1y va tinh toan thong
ké cac so liéu thu dugc tir phan tich thanh
phan PFOS. Ham lugng PFOS trong mau
nudc dugc tinh theo (1) [9]

_ Ssamplex CIS (1)
Sis X RF X V,,

v6i RF 1a hé sé dap ing dugc tinh theo (2)

Ssample X CIS (
C 1a ndng d6 PFOS trong mau (ng/L);

RF = 2);

Ssample 14 dién tich peak cta chit phan
tich;
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Sis la dién tich peak cua cht ndi chuén;
Cis 1a ndng d6 PFOS ndi chuan (ng);

Csla néng do chat chuén tu nhién trong
duong chuan (ng);

Vex 12 thé tich ctia mau dung dé chiét (L).
3. KET QUA VA THAO LUAN

3.1. Khio sat cac diéu kién phan tich
PFOS trén thiét bi LC-MS/MS

Dé xac dinh cac diéu kién phan tich trén
thiét bi, thuc hién khao sat v6i nhiét do ctia
budng bom mau la 30 °C, thé tich méu
dugc bom 13 5,0 pL, pha dong gom A la
dung dich CH3COONH, 5 mmol/L trong
H,O va B 1a CH3;OH, téc do dong dugc ¢b
dinh ¢ 0,15 mL/phdt va ché d6 ion hoa am.

3.1.1. Diéu kién mét sé thong soé ciia khoi
pho

a) Khao sdt diéu kién phdn manh
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Hinh 1. @ Pho khéi thu duoc tir manh ban dau
cua PFOS; ® 4 hwong cua CE den tin hiéu do

Tién hanh bom dung dich PFOS 5,0
ng/mL da chudn bi vao hé LC-MS/MS va
ghi lai cac tin hi€u cdc manh dugc thu
bang k¥ thuat quét MS2SCAN (Hinh 1a).
Trén pho khéi thu dugc, xuét hién tin hiéu
cua hai manh, dac trung cho PFOS, ¢ m/z
80 va 99. Manh m/z 80 la ion con phan
manh thu dugc tir viéc tach nhom

sulfonate khoi chudi CgF17- va ion sulfide.
Do d6, manh m/z 80 dugc xac dinh 1a dé
dinh lugng trong khi manh con lai (m/z
90) dé dinh tinh. Qua trinh chuyén khéi tir
499 Da—80 Da c6 thé cung cdp tin hiéu
manh hon qua trinh chuyén khdi tir 499
Da—99 Da cua phép phan tich PFOS.
Tuy nhién, d6i voi mot sé méau, ¢ nhimng
nhiéu khoéng xac dinh trong qua trinh
chuyén khdi 499 Da—80 Da.

b) Anh hwong cia ndng heong va ddp
(CE)

Hinh 1b ghi lai thay ddi cia cudng do tin
hi€¢u thu dugc theo cac gia tri CE khac
nhau (0 ~ 150 V). Trén gian d0, khi CE
tang dén 70 V thi mirc tin hiéu dap tng
cling dong thoi ting 1én. Tuy nhién, khi
tiép tuc ting CE 1én trén 70 V thi muc tin
hiéu ghi nhén duoc lai giam. Nguyén
nhan c6 thé do CE qua 16n giy ra mat mat
ion do va dap va khong thé ghi nhan dugc
tin hi¢u trén detector. Vi vay, lua chon CE
& 70 V 1a phtt hop cho cac phan tiép theo.

3.1.2. Khado sdt diéu kién sic ky

Methanol hodc acetonitrile va ammonium
acetate la cac dung moi thuong dugc su
dung trong sic ky long (LC) phan tich
PFOS. Nhém tac gia trudc d6 da phéan
tich PFOS vai cac khao sat va chon dugc
hé dung moéi CH30H:H,O/CH3COONH,
cho hé thiét bj LC-MS/MS. Tién hanh
bom dung dich PFOS 10 ng/L d4 chuan bj
vao thiét bj va ghi tin hiéu ctia manh m/z
80 trén sic d0 bang k¥ thuat quét MRM.

a) Khdo sdt anh huéng ciia nong dé dung
dich dém toi tin hiéu thu dwoc cua hé LC-
MS/MS

Nong d6 coa dung dich dém
CH3;COONH, duoc thay d6i (2,0; 5,0 va
10 mmol/L) dé danh gi& anh hudng t6i tin
hiéu thu duoc, tir d6 lua chon duoc néng
do thich hop (Hinh 2).

Véi néng d6 dém 1a 2,0 mmol/L, tin hiéu
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ctia Br-PFOS va L-PFOS bi chong lap 1dn
nhau. Tiép tuc thay ddi ndng d6 dung dich
ammoni acetate t6i 5,0 mmol/L va 10
mmol/L thi trén sic d6 thu dugc tin hiéu
cac manh riéng ré. Tin hi€u thu dugc trén
sic dd cua néng do dém 5,0 mmol/L tdt
hon so véi ctia ndng do 10,0 mmol/L. Hién
tugng nay la do ¢ mirc néng do6 dém 5,0
mmol/L, s luong ion di vao budng phan
ung tang va phu hgp cho ghi nhan tin hi¢u
& detector cua khdi phd. Trong khi voi
noéng do dém tiép tuc ting (10,0 mmol/L,
xdy ra sy canh tranh gilta ion cta dung
dich dém véi chat phan tich, dan téi cudng
do6 tin hiéu kém hon. Vi vay, néng do dém
ammonium acetate duoc diéu chinh t615,0
mmol/L cho céac khao sat tlep theo.
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Hinh 2. Tin hiéu phan tich PFOS thu dwoc voi cac

n(;ng do déem khac nhau (dwong ndu: 2,0 mmol/L;
duwong xanh la: 5,0 mmol/L; dwong tim: 10 mmol/L)

b) Khdo sat danh hwong cua ty 1é dung
moi:dung dich dém (S/B)

Ty 1¢ S/B la thong s6 anh huong truc tiép
t6i kha nang tach chat trén cot cua sac ky
long. Tién hanh khao sat anh hudng cia
cac ty 1€ S/B (v6i hé dung moi
CH3OH:H,O va dung dich dém 1la
CH3COONH4 5 mmol/L) véi gia tri la
70/30; 80/20; 90/10 (v/iv%) lén cac murc
tin hiéu thu duoc trén sic d6 (Hinh 3).

Khi ty 1€ S/B la 80/20, tin hi¢u cho Br-
PFOS va L-PFOS c6 thé phan tach rd
rang voi cuong do cao. Khi nang ty 1¢ S/B
1én 90/10, pic dac trung cho Br-PFOS va
L-PFOS c¢6 hién tuong chong lip khong

tach riéng ré dugc. O chiéu nguoc lai khi
giam ty 1& S/B xudng 70/30 thi hai pic ddc
trung ¢6 thé tich riéng & nhung van ¢6 su
chdng 14p véi cuong do thap C6 thé gial
thich 1a do khi thay d6i thanh phan
methanol trong pha dong s& lam thay d6i
d6 phan cuc, trong khi CH3COONH, co
d6 phan cuc cao, dan dén khong twong tac
hoac kém tuong tac trong pha tinh véi cac
nhém alkyl. Hé qua, téc do rira giai trén
pha dong xdy ra cham. Noi cach khac,
viéc thay do6i thanh phan CH3OH hay
CH3COONH, déu s truc tlep thay ddi toe
do rira giai trén cot sic ky ciia cac manh
Br-PFOS va L-PFOS, khién cac pic cua
cac manh ndy co su chong lap hodc ¢o
cuong do tin hiéu thap trén sic do. Tir két
qua trong khao sat nay, ty 1¢ S/B & mic
80/20 thu dugc két qua tot nhit va duoc
lra chon cho phép phan tich tiép theo.

102 ‘ TIC MRM (™ -> ) PFOS - A10MeOH d (a)
64
54
4.
3
24
14
04

05 1 15 2 25 3 35 4 45 5 55 6 65 7/
Counts vs. Acquistion Time (min)

x10 2 | TICMRM (> =) PFOS - A20 MeOH

(b)

O - N W s oD
i S —

05 1 15 2 25 3 35 4 45 5 55 6 65 7
Counts vs. Acquisttion Time (min)

4102 |- TIC MRM (- =) PFOS - A30.d ©

A
A
/'\ Rocm

© = N W

05 1 15 2 25 3 35 4 45 5 55 6 65 7

ounts vs. Acquisition Time (min)

Hinh 3. Hiéu sudt tach Br-PFOS va L-PFOS ¢ cdc
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1 16 S/B (viv%): (a) 90/10, (b) 80/20 va (c) 70/30

Tém lai, dya trén két qua thu duoc, cac
diéu kién dé phan tich PFOS bang thiét bi
LC-MS/MS c¢6 thé tom tit nhu sau: ion
dinh lugng m/z 80, ion dinh tinh m/z 99,
gia trj CE 1a 70 V, va ty 1¢ S/B 1a 80/20
(VIV%).

3.2. Quy trinh phan tich PFOS trong
nuwéc trén thiet bi LC-MS/MS

LLE duogc st dung dé dwa PFOS tir pha
nudc vao pha hiru co cho qua tinh phan
tich trén LC-MS/MS sau do.

Pua 80 mL dung méi CH,Cl, vao mau
dung dich 3, 4 va 5 (muc 2.3) da dugc
chuan bi va diéu chinh pH vé 2 véi dung
dich H,SO4 1 N, thyuc hién chiét lap ba lan
sit dung may khudy dong thé ¢ tdc do
khudy 9.000 rpm trong 6 phat. Sau khi
chd cho phan 16p hoan toan (khoang 30
phuat), mau duoc chuyén 1én phéu chiét,
tach léy phén CH,Cl,, r6i 1am khan bf?mg
Na,;SO4 trong hai gio. Tiép d6, loc gan
dung moi bang gidy loc va trang lai voi
CH,Cl,. C6 quay dén 1,0 mL va chuyén
sang lo vial trudc khi loai bo dung mdi
bang nhiét toi thé tich 0,5 mL. Thyc hién
chiét 1ap cac budc thi nghiém nhu trén.
Phan dung dich cudi cung sau mdi lan
chiét duoc phén tich ba lan trén hé sic ky
va bao cio két qua trong Bang 1.

Bdng 1. Hiéu sudt chiét PFOS bang dung méi

CH.Cl,
Lugng __ Hidu suat chiét (H)
5 PFos MM pini Lin2 Lin3
ng/L % % %
Br-PFOS 05 816 256 085
TN1
L-PFOS 05 798 1,36 0437
Br-PFOS 20 805 262 0,78
TN2
L-PFOS 20 787 285 0,59
Br-PFOS 10,0 788 505 0,72
TN3

L-PFOS 10,0 758 4,02 0,68

Tir két qua ¢ Bang 1, v6i lan chiét thu
nhit, hiéu sudt chiét v6i cac muc thém
0,5, 2,0 va 10,0 ng/L lan lugt voi Br-
PFOS la 81,6, 80,5 va 78,8% trong khi
d6i véi L-PFOS la 79,8, 78,7 va 75,8%.
Lan chiét thi hai, hiéu suat chiét véi cac
mirc thém 0,5, 2,0 va 10,0 ng/L lan luot
v6i Br-PFOS 13 2,56, 2,62 va 5,05%; ddi
v6i L-PFOS 1a 1,36, 2,85 va 4,02%. Lan
chiét thtr ba cho hiéu suét chiét < 1% do
chét phan tich d3 duoc chiét gan nhu hoan
toan & hai 1an chiét trude.

Tir két qua ¢ Bang 1, viéc sir dung k¥ thuat
chiét 13p dé chiét mau nudc bang dung moi
dichloromethane di cho hiéu qua chiét
theo cac muc nong d6 PFOS 0,5, 2,0 va
10,0 ng/L lan luot véi Br-PFOS la 85,0;
83,9 va 84,6%; d6i voi L-PFOS lan luot 1a
81,5, 82,1 va 80,5% phu hop véi phan tich
xac dinh PFOS trong nén mau nudc. Hiéu
suét chiét 1ap 3 1an co sy tuong dong véi
bdo cdo cuia nhom nghién ciru tai Pai hoc
Shujitsu, Nhat Ban [10] st dung ky thuat
SPME-LC/MS/MS chiét PFOS trong nudc
& mirc ndng d6 thém 0,5 va 5,0 ng/L ¢
hiéu suat chiét twong Gmg lan luot 13 85,4 +
2,1% va 82,5 + 5,1%.

Do d6, tac gia dé xuét viéc sir dung may
khudy dong thé dé chiét lap ba lan trong
quy trinh phan tich PFOS véi lugng chiét
moi lan 12 80 mL véi cac diéu kién hoat
dong ciia may khudy dong thé bao gom
téc do khuay, thoi gian khudy va thé tich
mau chiét 1an luot 13 9000 rpm, 6 phut
mdi 1an va 1000 mL.

3.3. Phwong phap danh gia
3.3.1.LOD va LOQ ciia phwong phap

Gia trj LOD va LOQ duoc xac dinh thdng
qua phan tich cac mau dung dich 4 va 5.
Céac mau nay déu duoc xur 1y bang LLE
nhu ¢ phan truéc d6 va phan tich bang
LC-MS/MS @ thu nhan ty s cua tin
hiéu/nhiéu (S/N). Vi S/N lan luot 16n
hon 3 va 10 thi LOD va LOQ duoc coi la
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chap nhan duoc. Lip lai thi nghiém trong
nam lan dé tinh toan LOD va LOQ cho
quy trinh d3 xay dung, v6i gia tri 1an luot
dat 0,5 ng/L va 2,0 ng/L. Két qua nay c6
su twong dong véi cong bd trude do thuc
hién chiét PFOS trong mau nudc trén cot
chiét pha ran WAX[4]. Cac LoD va LoQ
trong cac cong bd d6 dé co gia la 3,0 ng/L
va 1,0 ng/L.

3.3.2. Khodng tuyén tinh

Tién hanh xay dung duong chuan tir 5
dung dich chuan hon hop véi nong do
PFOS lan luot 1a 2, 10, 50, 200, 1000
ng/mL trong d6 nong d6 chat ndi chuan 1a
50 ng/mL. Tu két qua do, xay dung
phuong trinh héi quy tuyén tinh biéu thi
moi twong quan gitra ty 1¢ noéng do cua
chat that va noi chuan véi ty 1¢ tin hiéu
cta chét that va ndi chuan. Hé sd tuong
quan tinh duwoc R?*> 0,9987 cho thiy
tuong quan tot, dam bao do tin cay trong

dinh lugng PFOS.

3.3.3. Dj ldp ciia phwong phdp va hi¢u
sudt thu hoi

Pé danh gia do lip cua phuong phéap va
hiéu suit tai gia tri LOQ, nhom tac gia
thuc hién cac khao sat véi mau dung dich
4 (muc 2.3) da duoc chuan bi véi nim
lan lip lai (Bang 2). Do léch chuan tuong
dbi (RSD) duoc xac dinh nham danh gia
chinh x&c kha nang tai lap cta phuong
phap. Véi cac mau c6 nong do 10 ng/L,
gia tri RSD va hiéu suat thu hdi cho phép
can dat gia trj lan luot dudi 20% va trong
khoang 70 - 120%[11]. Do d6, véi két
qua RSD (cua Br-PFOS la 4,96% va cua
L-PFOS 1a 5,12%) va hiéu suat thu hdi
PFOS (80 - 99%) trong nghién clru nay,
quy trinh xir 1y va phan tich dwoc dua ra
phu hop va dip tmng duoc voi mau
nghién ctru.

Bdng 2. Cdc théng sé cho danh gid dj Idp va hiéu sudt thu hoi

x ., n Ham lwong Hiéu suit thu hdi
Lan thir nghi¢m PFOS PCPFOS  “C.PFOS _ PC-PFOS __ “C-PFOS
ng/L ng/L % %
1 Br-PFOS 1,80 8,32 89,9 83,2
L-PFOS 1,84 9,95 91,8 99,5
) Br-PFOS 1,63 8,30 81,3 83,0
L-PFOS 1,71 9,85 85,7 98,5
3 Br-PFOS 1,63 8,21 81,3 82,1
L-PFOS 1,67 9,88 83,6 98,8
A Br-PFOS 1,61 8,17 80,5 81,7
L-PFOS 1,66 9,86 82,8 98,6
. Br-PFOS 1,60 8,12 80,0 81,2
L-PFOS 1,61 9,66 80,3 96,6
SD C-PFOS Br-PFOS 0,082
(ng/L) L-PFOS 0,087
Br-PFOS 4,96
12~ 0 ,
RSD ?C-PFOS (%) L _PFOS 5.1
Bang 3. Két qua phan tich so sanh lién phong [7]
.7 . i or t o A A h t \ h
Ki hiéu V4 SGcl:rzriﬁa Két qud do Trung T(r;tl;gr! R
iu thi i ia PTN -
mau thw PTN cua binh vi Min Max S u
ng/L
218A -0,38 0,4025
0,7784  0,5785 02671 1,7570 0,4539 0,1310
218B -0,56 0,3221
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3.4. Phan tich thir nghiém thanh thao

Sau khi xay dung xong quy trinh phan tich,
nhom nghién ctru da tham gia thir nghiém
thanh thao phan tich PFOS trong maiu
nuoc cua chuong trinh so sanh lién phong
do InterCinD, Ttaly t6 chirc v6i mi sb cia
phong thi nghiém (PTN) la 218 (Bang 3)
[7]. Tir bang thng ké két qua tham gia so
sanh lién phong chi tiéu PFOS nhén thay:
Két qua do miu thir do nhém nghién ciru
thuc hién dugc chuong trinh cong bd ¢
gi tri Z-core < =1, dat murc xuat sic. Nhu
vay quy trinh da khdo sat dugc danh gid
hoan toan dap mg duoc nang lyc phén tich
PFOS trong nén mau nay.

3.5. Phan tich miu thue

O phan nay, nhém tic gia da tién hanh
phan tich 6 mau thyc (trong d6 c¢6 1 mau
lap va 1 miu thém chuin néng do 10
ng/L) tir cic mau luu tai phong thi nghiém
duoc léy tai khu cong nghi¢p Hoa Xa,
tinh Nam Dinh, phuong phap ldy va bao
quan miu tuan thi theo cic quy dinh
TCVN 6663-1:2011, TCVN 5999:1995,
TCVN 6663-3:2016. Bé xac dinh luong
PFOS ton tai trong nudc thai, dya trén
quy trinh phan tich da dugc xay dung va
danh gia (Bang 4).

Bang 4. Ham lvong PFOS cua mot $6 mau thuec té

. Ham lwgng PFOS
Ky hiéu mau
Br-PFOS L-PFOS

ng/L ng/L

W1 6,33 6,97

W2 5,23 5,66
W2-SPK 9,51 9,95
W3 3,14 2,92
W3-DUP 2,89 2,81
w4 <20 <20

Két qua cuia cé séu mu phan tich déu cho
thay su xuat hién cua PFOS. Ham lugng
PFOS trong 2 mau ldp c6 do khac bi¢t

(%RPD) nho hon 5,3%. Ham lugng PFOS
véi mau thém chuin c6 hé sé thu hoi
85,6%. Hién nay ¢ trong nudc chua co
quy chudn k¥ thuit Qudc gia quy dinh
ngudng PFOS cho phép trong nudc thai.
Do dd, nhom nghién ctru khong c6 co s¢
tham chiéu dé so sanh, danh gia hay co
két luan vé& muc do 6 nhidm.

4. KET LUAN

Nhom tac gia da tién hanh xay dung quy
trinh phan tich PFOS trong nudc thai.
Mau nudc phén tich PFOS duoc thuc hién
chiét 1ong-long 1ap lai ba 1an véi dung
moi dichloromethane trén thiét bi khudy
dong thé véi toc do khudy 9000 rpm trong
thoi gian 6 phut trude khi lam gidu bang
loc va gia nhi¢t trudc khi dua vao phan
tich trén thiét bi phan tich LC-MS/MS.
Céc diéu kién hoat dong cua thiét bi LC-
MS/MS dé phan tich PFOS da dugc khao
sat va lya chon nhu sau: manh ion con
dinh luwong m/z 80, CE 70V, ty 1€ S/B
80/20 (viv%). V6i quy trinh dua ra, céc
gi4 tri bao gom LOD, LOQ, RSD va hi¢u
suat thu hoi lan luot dat 0,5 ng/L, 2,0
ng/L, < 10% va > 80%, phu hop vai cac
tiéu chuan cia AOAC. Ngoai ra, nhom
nghién ctru da thyc hién phan tich mAau so
sanh lién phong qubc té voi két qua phan
tich PFOS trong hai mau nudc cua
chuong trinh c6 gia tr1 Z-score < +1, dugc
danh gia dat xuat sic. Cudi cung, tién
hanh quy trinh cho phan tich sdu mau that
va déu phat hién sy ton tai cia PFOS
trong do.

Cam két: Tap thé tic gia xin cam doan

day la cong trinh ctia chung toi va chua gtri

dang ndi dung nay & bat ky tap chi nao.
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