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Investigation of PFOS and PFOA Pollution in Snow in Shenyang, China

LIU Wei's JIN Yi-he'?, QUAN Xie', DONG Guang—hui2 » LIU Bing2 » WANG Jing2 » WANG Ke*» YU Qi—lin2 » Saito
Norimitsu’

(1.Key Laboratory of Industrial Ecology and Environmental Engineering, Ministry of Education, School of Environmental and Biological
Science and Technology, Dalian University of Technology, Dalian 116024, China; 2. School of Public Health, China Medical University,
Shenyang 110001, China; 3. Research Institute for Environmental Sciences and Public Health of Iwate Prefecture; Morioka Iwate 020-0852,
Japan)

Abstract: The purpose of this study was to investigate the atmospheric perfluorooctane sulfonate ( PFOS) and perfluorooctanoic acid ( PFOA)
pollution in Shenyang by analyzing the concentration of the two compounds in snow. Snow samples were collected from both urban and suburban
areas on Feb. 6 (n=36) and Feb. 25 (n =5) in 2006 in Shenyang, China. PFOS and PFOA were extracted from the snowmelt by solid
phase extraction and then were analyzed by LC-MS-SIM. PFOS and PFOA were discerable in all the samples. In the snow samples collected
on Feb. 6, 2006, the geometric average concentrations of PFOS and PFOA were 2.0 ng*L™' (range: 0.4 ~46.2 ng*L"' Dand 3.6 ng*L™"
(range: 1.6 ~22.4 ng*L™"), respectively. The 95% confidence intervals of PFOS and PFOA were 1.5 ~ 2.8 ng*L™' and 3.1 ~ 4.2
ng*L™", respectively. The concentration of PFOS and PFOA showed significant correlation at the center of Shenyang City (n =9, while the
highest concentrations of PFOS and PFOA were detected at the same site located in the rural area. Geometric average concentrations of PFOS
and PFOA were both 2.2 ng*L™" in the Feb. 25 snow samples. Concentrations of PFOS in two snow events did not show significant difference.
Whereas PFOA concentration in Feb. 25 snow was higher than that in Feb. 6 snow. Results suggested the widespread PFOS and PFOA
pollution in snow in Shenyang. There may be similar resources for the two compounds in regional area. Moreover; there may be continual
import of PFOS to the atmosphere in Shenyang from specific resources, while PFOS and PFOA may exhibit different environmental behavior.

Key words: perfluorooctane sulfonate (PFOS); perfluorooctanoic acid (PFOA); snow: precipitation scavenging; Shenyang City
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Table 1 ~ Meteorological condition on the day of snow events
V=3V =| =N o N2 bt
N S/ °C %K ERGSPEpS H - 357 Rk N
- _ i _ FeK ‘fi{]?{‘ﬁ f " TSR
I A% /mm IE/ % /m*s
2006-02-06 -2.4 -8.6 3.3 89 3.4 L
2006-02-25 -3.2 -9.4 18.3 87 3.5 Ak

A Jo Bl T B R4 B R YA Fluka A F
i) 7= i, TG PFOS A1 PFOA A 7 5 WL
ADVANTEC GA 100 I 4T 2E P8R (FLAE 1.0 pm) A
ADVANTEC 2 7 7= 5 (R 58, HAD, JAWP04700 1538
JECALAE 1.0 pm) A Millipore 23 7 77 i CAR 58, HAS
Presep-C Agri W P AT 4 F1 Y 2 24 24 w1 7= il CR B, H
A, Im AT 10 mL HIEEMHE 2 #K . Sep-Pak Plus 24
IKFEMR G 0 Waters 24 7] 77 i (& D | vy F WA €4
i Agilent 1100 /73 C Agilent MSD SL 2 ) FIAX
K Agilent NE R CREED
1.3 RSO EEFERE L

RFE DI AR IR P T X 2B (K 1), 1~ 16 %5
KFE AL TABIX, 17 ~ 36 5 RAE AL 1117 X . 2006-
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ALY PTG o Ja, A R e T 5 80 R
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Fig.1 Sampling sites of snow in Shenyang
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Table 2 Concentration of PFOS and PFOA in snow in Shenyang/ng®L~"

KAE PFOS PFOA KFE R PFOS PFOA KA PFOS PFOA
1 1.4 2.6 13 3.0 3.8 25 4.2(5.2) 3.6(2.2)
2 2.4 3.2 14 2.0 2.4 26 1.4 2.6
3 2.6 3.8 15 0.4 2.2 27 2.0 4.4
4 5.002.0) 2.8(1.4) 16 4.2 3.6 28 0.6 3.0
5 46.2 22.4 17 2.4 4.2 29 0.6 3.8
6 0.8(1.2) 3.8(3.4) 18 3.0 4.6 30 0.8 2.8
7 1.6(2.4) 4.6(2.0) 19 1.2 5.0 31 9.4 7.0
8 6.2 4.4 20 1.2 2.6 32 4.6 4.0
9 0.8 4.8 21 1.0 1.6 33 1.2 3.6
10 0.8 4.0 22 0.6(1.9) 6.0(2.6) 34 1.0 3.8
11 5.0 1.6 23 0.8 4.8 35 2.2 3.2
12 10.4 3.4 24 2.6 2.4 36 2.6 2.6
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Fig.2  Concentration distribution of PFOS and PFOA in different ranges
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Fig.3  Correlation of PFOS and PFOA concentration in the snow collected from different areas in Shenyang
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