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ABSTRACT

Perfluorinated compounds (PFCs) have a wide range of domestic and industrial applications, but they are persistent
in the environment. Perfluorooctanoic acid (PFOA) and perfluorooctanesulfonate (PFOS) are among the metabolites of
PFCs and occur at high concentration in the environment. Korea is the largest importer of PFC compounds in the world,
therefore, the accumulation of these compounds is possible. In this study, the concentrations of PFOS and PFOA were
determined in water samples taken from sewage treatment plants (STPs) and the Han River in Seoul, Korea. After
extraction with a HLB cartridge, PFCs in the samples were analyzed by HPLC with an ion trap mass spectrometry in
electrospray negative mode. Limits of detection was between 1 and 1.6 ng/l. The result showed that the concentrations
of PFOS and PFOA in effluent and influent of the four STPs in Seoul were 60 ~ 570 ng//, and not detected (nd) ~ 254
ng/l, respectively. The levels of PFOS and PFOA were higher in the effluents which passed through the treatment pro-
cess than in influent water samples which was against expectation. The concentration of PFOA and PFOS in the Han
River was 60 ~ 570 ng/l and nd ~ 254 ng/l, respectively. PFOA was detected in every sample, but PFOS was only
detected in the downstreams of the Han River. This result indicates that there is comprehensive contamination of PFCs
in the aquatic environment in Korea.
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PFOA (C:HF1502)
Fig. 1. Chemical structures of PFOA and PFOS.
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1 S.1: Nanji sewage treatment plants (STP)
S.2: Seonam STP

. §.3: Jungnang STP

- Lalind S.4: Tancheon STP

R1-R16: Sampling sites in Han River

Fig. 2. Sampling sites in Han-river and four sewage treatment plants in Seoul.
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Table 2. The callibration results and limit of detection (LOD) and limit of quantification (LOQ) of PFOA and PFOS
Compound Quantitation RSD (relative standard ~ MDL (method detcetion LOD LOQ
P ions deviation) (%) lomit) (ng/l) (ng/l) (ng/l)
PFOA [M-H]- m/z 413 6.3 4 1.6 4
PFOS [M-COOH]- m/z 499 7.1 2.5 1 2.5

Table 3. Concentrations (ng/l) of PFOA and PFOS in Sewage treatment plants water samples and their spiked recoveries

Sample location

Location

n=(16)

PFCs (ng/l)

Spike recovery (%) Travel blank

in Map PFOA PFOS PFOA PFOS (ng/l)
S1 37° 35' 342"N  Influent water(2) 72, 76 129, 135 59 83 < LOQ
126° 51'E Effluent water(2) 63, 65 < LOQ 73 67 < LOQ

s 37° 34' 419"N  Influent water(2) 197, 203 94, 99 67 52 < LOQ
126° 49' 525"E  Effluent water(2) 159, 173 247, 264 81 66 < LOQ

S3 37° 33' 32"N  Influent water(2) 102, 102 28, 32 88 81 < LOQ
127° 03' 57"E  Effluent water(2) 57, 63 25, 35 87 80 < LOQ

s4 37° 09' 46"N  Influent water(2) 71, 77 129, 131 64 71 < LOQ
126° 37" 19"E  Effluent water(2) 560, 580 149, 151 72 76 < LOQ

S1: Nanji STP S2: Seonam STP S3: Jungnang STP S4: Tancheon STP.
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Table 4. Concentrations (ng/L) of PFCs in Han-river samples and their spiked recoveries

Sample location

PFCs (ng/l) (n=2)

Spike recovery (%) Travel blank

in Map Location PFOA PFOA PFOS (ng/l)
R 371027302' 036,1;\] 10 <LOQ 88 102 < LOQ
R2 371027301' OﬁN 14 <LOQ 86 100 < LOQ
R3 3712731 Ol,jf‘];N 14 <LOQ 86 87 < LOQ
R4 3712731 Oé?];N 9 <LOQ 04 79 <LOQ
RS 3712731 033§];N <LOQ <LOQ 90 103 <LOQ
R6 371027302' O%N 10 <LOQ 86 99 <LOQ
R7 371027301' OsféN 13 < 1L0Q 84 97 < LOQ
RS 371027301' Of)?éN 15 <LOQ 77 99 < LOQ
R.9 3710263?' 5‘;§];N 16 <LOQ 89 84 < LOQ
R.10 3710263?' sé?éN <LOQ <LOQ 89 78 <LOQ
R11 3710263? 557?];1\] 13 <LOQ 04 89 <LOQ
R12 371026301' 526?;\] 20 <LOQ 93 84 <LOQ
R.13 371026301' ;;EN 26 < LOQ 100 84 < LOQ
R.14 37;263? ;;%N 37 04 84 <LOQ
R.I5 372 6325§3EN 3 04 88 < LOQ
R.16 3712633 5517EN 30 04 o1 <LOQ
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Table 3. Global comparison of PFOA and PFOS concentration with other studies

Concentration (ng/l)

Location Reference
PFOA PFOS

Tama River, Japan Not detect 0.7~157 Saito er al. (2003)
Osaka Bay, Japan < 4~21 Taniyasu ez al. (2003)
Lake Biwa, Japan < 4~74 Taniyasu et al. (2003)
Ariake Bay, Japan < 9~11 Taniyasu et al. (2003)
Tokyo Bay, Japan 154~192 12.7~254 Yamashita et al. (2004)
Gwangyang Bay, South Korea ND-~376 ND~1411 Kang et al. (2005)
Lake Shihwa, South Korea 0.9~62 2.24~651 Rostkowski et al. (2006)
Pearl River Delta, China 0.24~16 0.02~12 So et al. (2004)
Hong Kong 0.73~5.5 0.09~3.1 So et al. (2004)
Guangzhou, China 0.85~13 0.90~99 So et al. (2007)
Yangtze River, China 2.0~260 <0.01~14 So et al. (2007)
Etobicoke Creek, Canada ND~10600 ND~2210000 Moody et al. (2002)
Lake Ontario (Great Lakes) 15~70 15~121 Boulanger ez al. (2004)
Lake Erie, Canada 21~47 11~39 Boulanger er al. (2004)
Tennessee River, US 140~598 74.8~144 Hansen et al. (2002)
Tour-Chyan River, Taiwan 113 4 Tseng et al. (2005)
Nan-Kan River, Taiwan 181 79 Tseng et al. (2005)
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