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Abstract: A method for the determination of Perfluorooctane Sulfonate ( PFOS) in sludge by ultra-
sonic extraction combined with in-port derivatization-gas chromatography/electron capture detector ( GC/
ECD) was established. After extracted with methanol in ultrasonic extractor, the sample was purified by

WAX solid-phase extraction column and reacted with tetrabutylammonium hydroxide (TBAH). PFOS in
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the sample was then converted to ammonium salts. In the following step, the ammonium salts were ther-

mally decomposed to butyl-PFOS in the GC injector, which was determined by ECD after separation

through TR-5 capillary-column chromatography. The extraction efficiency was higher in methanol than in

acetonitrile or the mixed solution of methanol and acetonitrile (1 : 1). Recovery rate of WAX column was

superior than that of HLB column. The optimal derivatization parameters were obtained as following ; tolu-

ene was taken as the derivative solvent, the dosage of 500 pwg/mL TBAH was 75 pL, and the reaction

temperature was 50 °C. The peak area of the derivative product was almost the same within 4 —48 h un-

der the selected conditions. The limit of detection( LOD) was 0.060 pg/g, and the limit of quantitation
(LOQ) was 0.201 pg/g. The recovery rates of sludge samples were 87.8% —111.0% , and RSD were
3.6% —9.3% . With the advantages of stability, reliability and low cost, this method was proven to be

suitable for determination of PFOS in sludge.
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Fig.1 Effect of TBAH dosage on derivatization results
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Fig.2 Effect of temperature on derivatization results
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Fig.3 Effect of reaction time on derivatization results
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Fig.4  Effect of solvents on derivatization results
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Fig.5 Effect of solvents on extraction efficiency
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Tab. 1 PFOS concentrations in sludge samples and
recovery test results
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g‘%ﬁ ”‘(JE?‘/ RSD/ ﬁ?ﬁ?/ ey ANOYAIGIE %
HES o | PR ugee ™| % | %
g ) g )
1| 0.212 | 9.5 | 0.500 0.651 9.3 87.8
2 |1 0.392 | 5.0 | 0.500 0.932 6.2 | 108.0
3 10.479 | 5.9 | 0.500 0.948 4.7 | 93.8
4 | 0.577 | 3.1 | 0.500 1.132 6.7 | 111.0
5] 0.621 | 3.8 | 0.500 1.079 3.6 | 91.6
3 it
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pg/g, E RN 0. 201 we/g, bR IECE Sy 87. 8%
~111.0% ,RSD }3.6% ~9.3% . %5 P i f#
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SE
[ 1] Park S,Lee L,Medina V F,et al. Heat-activated persul-
fate oxidation of PFOA ,6 : 2 fluorotelomer sulfonate , and
PFOS under conditions suitable for in-situ groundwater
remediation[ J|. Chemosphere ,2016,145 ;376 —383.

[2] Salgado F R, Lépez-Doval S, Pereiro N, et al. Perfluo-

rooctane sulfonate ( PFOS) exposure could modify the

(3]

[4]

(5]

[6]

(7]

[8]

(9]

[10]

114 -

dopaminergic system in several limbic brain regions[ J].
Toxicol Lett,2015,240(1) :226 — 235.

ALK, ARRRAE  BRbh , F. WA T KR i AL
WG KT [T ], BBk, 2016,36(5)
1723 - 1729.

Wei Lie,Shao Mihua,Zhang Jing,et al. The pollution a-
nalysis of perfluorinated compounds in water of the
Shuangtaizi estuary[ J]. Acta Scientiae Circumstantiae,
2016,36(5) :1723 = 1729 (in Chinese).

Haug L S,Huber S,Schlabach M, et al. Investigation on
per- and polyfluorinated compounds in paired samples of
house dust and indoor air from norwegian homes [ J ].
Environ Sci Technol ,2011,45(19) ;7991 —7998.

Wang P,Wang T Y, Giesy ] P,et al. Perfluorinated com-
pounds in soils from Liaodong Bay with concentrated flu-
orine industry parks in China[J]. Chemosphere,2013,
91(6) :751 -757.

Sun H,Gerecke A C,Giger W,et al. Long-chain perflu-
orinated chemicals in digested sewage sludges in Switzer-
land[ J]. Environ Pollut,2011,159(2) :654 —662.
Llorca M, Farre M, Pico Y, et al. Analysis of perfluori-
nated compounds in sewage sludge by pressurized solvent
extraction followed by liquid chromatography-mass spec-
trometry[ J]. J Chromatogr A,2011,1218(30) ;4840 —
4846.

e, LA SR, 3 IR YRS PTG e 4
FALE W R BGRAH E3E - SRS AT T IA L]
HHEfk A2 ,2010,29(3) 1519 - 523.

Pan Yuanyuan, Shi Yali,Cai Yaqi. Determination of per-
fluorinated compounds in soil , sediment and sludge using
HPLC - MS/MS[J]. Environmental Chemistry,2010,29
(3) :519 —=523(in Chinese).
Hior, 29l g, 4. HERITATAE - SR EGE -
TARAE I R AR AR B O R HORIRT .
1k2#,2017,45(2) :268 —274.

Xia Jingfen, Yuan Kai, Yang Guojing, et al. Simultane-
ous determination of nine perfluorinated carboxylic acids
in water by gas chromatography with electron capture de-
tector [ J]. Chinese Journal of Analytical Chemistry,
2017,45(2) :268 =274 (in Chinese).

MEL 5L XMG A A EATAE - RO - BOEE
W 5E 25 2N vh IR R e SRR () ] 20 i ik
#,2013,41(6) .888 —892.

Lin Miao, Yang Yong, Liu Yi, et al. Trace analysis of
perfluorooctane sulfonic acids in textile fabrics by gas ch-

(T#% 118 M)



