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Abstract: A method using weak anion exchange cartridge for solid phase extraction before high performance liquid chromatography negative
electronspray ionization- tandem mass spectrometry [ WAX-SPE + HPLG ESI(- MY MS] detection has been developed to measure C2Cl14
perfluorocarboxylates ( PFCAs) in sewages. When the weak anion exchange ( WAX) carridges were used for solid phase extraction (SPE), the
better recoveries of short and long chain PFCAs (C2 C14) were achieved as the sewage samples were acidified to pH= 3. 0 by formic acid,
2% formic acid was used for washing solvent and 1% ammonium hydroxide in methanol was used for elution solvent. The WAX cartridges used
for SPE overcame the disadvantages of reverse phase solid phase extraction cartridges, i.e. the recoveries of shoitchain PFCAs (C2 C5) were
very low. The validity of this method was demonstrated by determination of shoi+ and long chain PFCAs ( C2C14) in influent of municipal
wastewater treament plant A and B in Shanghai, China. The results indicate that the recoveries of all PFCAs in influent of plart A and B are
56%-121% and 54%-120% , respectively; the recovery relative standard deviations ( RSD) of plant A and B are < 11% and < 14%,
respectively; and the method detection limits (MDL) and method quantiation limits (MQL) are 0. 21.0 ng L and 1. 6-5. 0 ng/L,
respectively. In addition, the perfluorooctanoate ( 743 ng L and 837 ng'L, respectively) and trifluoroacetic acid ( 139 ng L. and 489 ng/L,
respectively) are the most and the second most PFCAs found in both plant A and B.

Key words: perfluorocarboxylates ( PFCAs) ; weak anbn exchange cartridge; solid phase extraction (SPE); high performance liquid
chromatography- tandem mass spectrometry; sewages
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1 PFCAs (MDL) (MQL)
Table 1 Parent ions, product ions, collision energy, and method detection limits (MDL) and quantitation limits (MQL) of PFCAs

MDL MQL

/ &V /ngsL= " [ngeL~!

Trifluoroacetic acid PFAA Cc2 113.1 69 1 12 1. 00 5.00
Pentafluoropropionic acid PFPrA C3 162.7 119 0 12 1 00 5.00
Perfluorobutyric acid PFBA Cc4 213.0 169 1 12 020 1. 00
Perfluoropentanoic acid PFPeA G5 262.8 218 8 13 1. 00 5.00
Perfluorohexanoic acid PFHxA C6 312.8 269 0 11 020 1.00
Perfluoroheptanoic acid PFHpA c7 363.0 3189 13 020 1.00

Perfluoroo ctanoic acid PFOA C8 412.8 368 9 14 020 1.00
Perfluiorononanoic acid PFNA C9 462. 8 418 9 12 0 20 1. 00
Perfluorodecanoic acid PFDA C10 512.9 469 0 13 020 1. 00
Perfluorounde canoic acid PFUnA C11 562.9 5190 13 020 1.00
Perfluorododecanoic acid PFDoA C12 612.8 569 1 13 020 1.00

Perfluorot d radecanoi ¢ acid PFTA Cl4 713. 1 668 8 15 Q0 50 1.5
Perfluore-& [ 1, 2, 3, 4 13C,] octanoic acid MPFOA Cc8 416. 8 3719 13 —D —
) (MDL) (MQL)
) 10 1 5
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>3, YN 210 40 3.0 20 ; (pH=
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Fig. 1 Recoveries of PFCAs under different pH values
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Fig.2 Recoveries of PFCAs using different cleaning solvents
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Fig. 3 Recoveries of PFCAs under different concentrations of ammonium hydroxide in methanol
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Table 2 Concentrations, recoveries and their relative sandard deviations ( RSD) of PFCAs in influent of
municipal wastevater treatment plants A and B in Shanghai, China
PFCAs A B
[ng 17! /% RSD/ % [ng 17! / % RSD / %
PFAA 139£ 140 80£7 9 89t2» 76E8 11
PFPrA 115£9 6915 8 975t8 4 6t4 7
PFBA 17.8X0 6 7415 7 250124 6516 9
PFPeA 65.2%2 4 10317 7 192t 12 10+£17 14
PFHxA 21.8%1 7 11310 9 6.49%0 27 g7E2 2
PFHpA 3.25+0 28 1611 10 10 1%0 1 112%9 8
PFOA 43+ 1612 1 B7E% 116£5 4
PFNA 40610 3 12115 4 3.35%0 21 114 4
PFDA 3.33t017 8312 2 2950 16 () 3
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PFDoA 48410 14 66£6 9 ND? 68t7 10
PFTA 5421027 56t4 8 ND 5414 7
1) + 2 2) 3ND
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Fig. 4 Typical chromatogran for various PFCAs in sewage
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