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Concentrations | of Typlcal Perﬂuoroalkyl Ac1ds and Cpntrlbutlons of Thelr

Precursors in the Water of the Jae ,an River in Chma 2K’

ZHANG Hui' WANC Shi- hang i YU’Yang - i : 7,
(1. School of Geogrdphy and Tourism, Qufu Nermal Ul}avermty, Rizhao 276826 Chlnd P. Chlna Institute of Water Resour(es.-‘dnd
Hydropowey Re%ear(h, iBeijing 100038, Chlnd) d g

Abstffact;, Transformation of perﬂuor()dlkyl substdnce A PFAS&) precursors and their contribution to PFASs pollution have become a

subje¢t of great+tesearch interest. The concentration of PEASS and their precursors and the transformation of precursors in the water
samples cbllected from Le’an River and the effluents of sewage treatment plants (STPs) were investigated based on methods including
hydroxyl-:radi(:al (+OH) oxidation, extraction by solid phase, and ultra-performance liquid chromatography-tandem mass spectrometry
(HPLC-MS/MS). The results of the study revealed that the PFAS concentrations were in the range of 14. 89-40. 84 ng-L™~'and 58. 63-
114. 87 ng-L~", and averaged 28. 76 ng-L~" and 86.75 ng-L"" in the water of the Le’an River and the STP effluents, respectively.
The compound with the highest concentration for the two kinds of waterbodies was perfluorooctanesulfonic acid (PFOS). The PFAS
concentrations showed obvious spatial differences in the water of the Le’an River. After the oxidation treatment, the PFAS

concentrations clearly increased in the two kinds of waterbodies. The increased concentrations of short-chain perfluorocarboxylic acids
with carbon atom numbers of 4-8 ( z A[PFCA ¢ 5 | osidation comversion ) were higher than those of compounds with long carbon chains.

However, the increased concentrations of PFCAs for the STP effluents were higher than those for the river water. The transformation
ratio obtained from the increased concentration of PFCAs led by the oxidation treatment against the PFCA concentration before oxidation

( APFCA /PFCA

by the precursors’ degradation during the sewage treatment process.

) was lower for the STP effluents than those for the water of Le’an River, which might be induced

oxidation conversion before oxidation

Key words : perfluoroalkyl substances( PFASs) ; precursors; concentration; pollution contribution; Le’an River
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Table 1  Concentrations of PFASs and their precursors in the water of the Le’an River and the effluents of sewage treatment plants/ng-L !
— T AT K P
ARAAD R B B R
PIE RME ROKME P weME RKE CFIE RME ROUE

PFBA 0.39 — 1.23 3.10 1.70 4.50 0. 84 — 4.50
PFPeA 2.12 1.24 3.32 5.43 3.59 7.26 2.67 1.24 7.26
PFHxA 3.61 1.34 5.49 10. 74 6.85 14. 62 4.80 1.34 14. 62
PFHpA 2.07 1.26 3.24 4.22 3.82 4.61 2.43 1.26 4.61
PFOA 5.01 3.45 6.47 11.24 9.42 13. 05 6. 04 3.45 13. 05
PFNA 3.55 1.34 4.92 8.39 8. 15 8.62 4.36 1.34 8.62
PFDA 0.12 — 0.24 0.99 0.65 1.32 0.26 — 1.32
PFUnDA 0. 44 0. 08 0.71 1.52 1.42 1.62 0.62 0. 08 1.62

PFASs
PFDoDA — — — — — — — — —
PFTDA 0.01 — 0.05 0.10 0.09 0.11 0.03 — 0.11
PFTeDA 0.06 — 0.13 — — — 0.05 — 0.13
PFBS 1.29 0.88 1. 67 2.94 2.06 3.82 1.56 0.88 3.82
PFHxS 3.34 1.15 6.21 15.19 6.92 23.45 5.31 1.15 23.45
PFOS 6.49 3.42 8.51 22.81 13.21 32.41 9.21 3.42 32.41
PFDS 0.02 — 0. 06 — — — 0.02 — 0. 06
Z PFASs 28.5 14.71 40. 42 86. 64 58.55 114.72 38.19 14.71 L4772
8:2 FTCA — — — — — — — - K

) FOSA 0.26 0.11 0.57 0.12 0.08 [ 0.15 0.23 0:08..% /o0l57

PRASS sy - o,
di-SAmPAP - - L8 - | e - — 4 =
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