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Abstract: Perfluorinated compounds have characteristics of resistance to heat, acidic, basic conditions and also resist
water, oil, grease, pollutant. Futhermore they are used by various industrial material, nowadays, they produced in
large scale for indutrial and commercial areas. However, they also resist metabolizing and degrading in environmental
system (plant, animal, even human body). Moreover, in animal's bodies, PFCs can be accumulated in organ (eg;
liver) and lead to liver cell necrosis even oncogenesis. Perfluorinated compounds are newly registered as new
persistent organic pollutants (POPs) on Stockholm convention in 2009. Therefore necessity for analytical methodology
for determination of PFCs in various environmental samples is even more increased. This study discussed sample
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preparation and instrumental conditions for the analysis of PFCs in environmental and biota samples.
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Table 1. PFOS and related compounds on Annex B on Stockholm convention on persistent organic pollutants (POPs)

Name CAS No. Formula Structure
0
PFOS (perfluorooctane FW 4
sulfonic acid) 1763-23-1 CgHF ;058 TP e P 0//3\0
2795-39-3
29457-72-5 . . o
29081-56-9 FW /
PFOS's salts 70225-14-8 CgF 7058 salt” Fe FFF F //\_
56773-42-3 salt”
251099-16-8
etc.
FOF FG_F FG_F 0
PFOS-F (perfluorooctane FW 4
307-35-7 CsFi50,8 E e g F<e //S\F

sulfonyl fluoride)
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voride)Z2H-H WA At G71F0) slolA] Easid=E
o] 7}Edl= PFOSS} st E4s3Ee] 98 W
AN ZN AL, BEg jEEAd o] H2 EFoete|=9 Rk
oA AEotmtolE FEAZE BAE 4 Uk ®
EFLLEEAY olHE X olu = gF (perfluoro-
alkylated sulfonoamidoalcohol)> 7 7]3}8%] & 43}
Hkg-ol o) AL o] B2 thekst xHA T
o] AREEH E{FOF o F] AelA thALE

o
o

Vol. 23, No. 4, 2010

PFOSS} PFOAS A Y & = #d st=s2 3
WA AL - AR A 5 e
A2 FRHALY 2EEF JF
EZJ=Z A PFOSSt #H 3
ATt

PFOAS] ¢EUold2 BlZEolg} BE¢= |
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1.9e61 (a)In Conical (Falcon) tube for 1 week 3

1.3e6 m GJ\ .
7.0e5 1
I A\

0 05 15 5 35 45

‘é’ 1.7e4] (b) In Glass vial for 1 week
1.1e4 > s j
5
5000 4
MAg\ e

05 15 25 35 45
Retention time (min)

ensity

Fig. 1. Total ion chromatograms of PFCs stored in (A)
Falcon tube and (B) glass vial for 1 week (peak
identity 1; PFBA (perfluorobutanoic acid), 2; PFPA
(perfluoropropanoic acid), 3; PFHpA (perfluorohep-
tanoic acid), 4; PFOA (perfluorooctanoic acid), 5;
PFNA (perfluorononanoic acid), 6; PFDA (perfluo-
rodecanoic acid), 7; PFOS (perfluorooctane sulfonic
acid), 6; PFTDA (perfluorotetradecanoic acid))

WA A ste] A
SPE 7&%—[}9} tﬂ—‘o‘] J’Z] S} Hip o]_L] %/\—1%
S 34 HEAEE ¢+ AT WS
8%
PR oz FYstel s
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o]h—_glﬂ
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gule] ALg3t FE RS Al
butylether MTBE)$} 28 7187
%} 32 W (ion-pairing extraction; IPE)°] ©]-&% 3 $)
TR et sHEs) sehE ] sehy EelA A
e 1S o, ol2% FEHe A =8E B
o] asty AFA 77 JEHIE A FHo] o
oy A7l dold = Sl g EuijATE A}
o] & o] &3 AA-NA| FZF % (liquid-liquid extraction;
LLE)®] 542 B2 &7t 2R Eo] ZAY =19
o vla] Hghg Aol i B A olt}, HZol BaH
=M 24 el #&3 sigtee] 245 flst
oy on-line Oasis HLB (hydrophilic-lipophilic balance)
FHEZAE AHE-she HHE SR TR0 wkd

iy
)
N2

°l

202

ol
Fel
fob
N

I 2

14e41 (A) Centrifugation

1.0 2.0 3.0 4.0
(B) lon pairing extraction (IPE)

Intensity
£

o 10 20 30 40

(C) Centrifugation + WAX-SPE

0 10 20 30 20

Retention time (min)

Fig. 2. Total ion chromatograms of PFCs in serum according
to different sample preparations.

of e AREAIE 7R hEshielt $RoRde
W, S0 RE R0 RTe] 25 HAE 95k off:
line SPEE Sep-Pak Cl18, Oasis HLB, WAX (weak anion
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\

WAX-SPE”Q:J F& 9 44 &8-S v AESAT
(Fig. 2). & AAANE+= LC-MS/MSE o] &3l &
23R = Z+2He] TIC (total ion chromatogram)©i] 4]
o] ACN Az & ’ETE] (centnfuge)ﬁ—zé s =

b
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Fig. 3. Total ion chromatograms of PFOS separated by (a)
C18 column and (b) monolithic type column.
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Fig. 4. Effect of mobile phase on the peak responses and peak resolution (resolved with PFHpA) of PFOA (m/z 413°E369)
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