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Average concentration of PFOA in surface water of rivers was less than 1.0 ng/L in Canada, Kota Kinabalu, Orebro,
and Taipei. It was significantly high in Osaka, and it was more than 15 ng/L in Kyoto, Shenzhen, Khon Kaen, and
Singapore.  4) Average concentration of PFOA in tap water was less than 0.20 ng/L in Kunming, Hanoi, Taipei, Kota
Kinabalu, and Canada. It was more than 10 ng/L in Osaka and Okayama in Japan.
Introduction
Perfluorinated compounds (PFCs) are fully fluorinated organic compounds and have applications in many industrial
processes as well as consumer products since 50 years. Emissions in connection with the production sites are not
completely understood. There has been production in the USA, Europe, Asia and Japan, and their consumption and
application sites are innumerable all over the world. Therefore, field surveys to know their contamination are quite
important not only in main producer countries but in any of the countries. However, it may be difficult in some
developing countries to measure their concentration level because of their complicated analysis methods. Main
objective of this study is to show contamination levels of PFCs in Asian countries by using a simple pretreatment
procedure in PFOS and PFOA measurement (2006, S.Tanaka et. al') .
Materials and Methods

Figure 1 shows sampling sites in this study. Sampling of environmental waters and tap water was carried out in
Japan (Shiga, Kyoto, Osaka, Hyogo, Okayama, Hiroshima, Yamaguchi, Shimane, and the other cities), Singapore,
Thailand (Bangkok and Khon Kaen), Malaysia (Kuala Lumpur, Johor Bahru, and Kota Kinabalu), China (Shenzhen
and Kunming), Vietnam (Hanoi),
Taiwan (Taipei), Sweden (Orebro),

Table 1 The number of samples collected in 10 countries
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the use of TEFLON and glass Japan | Okayama 9 o o o o 5 o of 14
materials was minimized in the Hiroshima 7 0 0 0 0 6 0 ol 13
whole procedure of sampling, Yamaguchi 3 1 0 0 0 7 0 o 11
storage,  pre-treatment  and Shimane 2l 2/ o o o 5 o o o9
measurement to avoid possible Others 4 0 12 0 0 18 0 4 38
contamination or  adsorption’. Singapore 42 13| 12| 8| 0 21 6 1f 180
PET or PP bottles, which had Thailand Bangkok 51 2] 0 0] 51 11 6 0] 121
been rinsed throughout with KhonkKaen | 28 0 O O 0 5 1] 2 36
methanol and Milli-Q water, were _[Kualatumpur) 13| 0] 0] 0 0 4 2/ 0] 19
used for sampling. Solid phase Malaysia | Johorbalu 34 0 0 0 0 7 2 0] 43
. . . KotaKinabalu| 16| 10 0 0 0 5 2 5] 38
extraction by peristaltic pump was
. Shenzhen 8 0 1 2 0 4 1 0] 16
used as pre-treatment method China -
Kunming 5 3 0 0 0 3 1 0l 12
abroad. ~ The PET bottles were  Irecrm— - o 6 4 0 4 o0 2 0o o 16
rinsed well Wlth the sampling — Taipei 5 0 > 0 0 > 1 o 1o
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with a glass fiber filter, and was loaded at a flow rate of 10 mL/min right onto a cartridge (Presep-C Agri, Wako, Japan),
which was conditioned with methanol followed by Milli-Q water rinsing right before the loading. The cartridge was
then eluted with methanol.  Finally, exact 1 mL of extract was collected for HPLC measurement.

A 10 pL sample of each extract was applied to an Agilent Zorbax XDB C-18 column at a flow rate of 0.1 mL/min.
The mobile phase consisted of 10 mM ammonium acetate and acetonitrile. The HPLC system was interfaced to TSQ
7000 (ThermoQuest) and Agilent G6410(tripleQ), atmospheric pressure ionization tandem mass spectrometer,
operating in the electrospray negative mode. In this proceeding, concentrations in dissolved matter are reported.

Results and Discussion

Figure 2 shows PFOS and PFOA concentrations in surface water of rivers in 21 cities, 10 countries. PFOS was
detected throughout the survey area in the range from 0.01 ng/L to 113.3 ng/L. Average concentration of PFOS in
surface water of rivers was less than 1.0 ng/L in Hanoi, Kunming, Shimane, Khon Kaen, Canada, and Shiga. It was
more than 10.0 ng/L in Osaka. PFOS tends to be low in the no industrial area. PFOA was detected throughout the
survey area in the range from 0.01 ng/L to 43,200 ng/L. 43,200 PFOA ng/L was detected at Ajio-channel near
Kanzaki river in Nov. 2005. In Dec. 2007, 18,700 PFOA ng/L was still detected. A huge amount of PFOA might be
discharged from this factory continuously. In case of PFOA, average concentration was less than 1.0 ng/L in Canada,
Kota Kinabalu, Orebro, and Taipei. It was significantly high in Osaka (average was more than 1,000 ng/L, median
was 48.6 ng/L), and it was more than 15 ng/L in Kyoto, Shenzhen, Khon Kaen, and Singapore. PFOA tends to be
low in the natural area.  As a further study, more detail surveys will be required in Osaka area.

Figure 3 shows PFOS and PFOA concentrations in tap water in 21 cities, 10 countries. PFOS was detected
throughout the survey area in the range from 0.01 ng/L to 143.1 ng/L. Average concentration of PFOS in tap water
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Fig. 2 PFOS and PFOA contamination of surface water in rivers
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was less than 0.35 ng/L in Hanoi, Kunming, Kota Kinabalu, Khon Kaen, Johor Bahru, and Shimane. It was more
than 10.0 ng/L in Bangkok and Taipei. PFOA was detected throughout the survey area in the range from 0.01 ng/L to
86.9 ng/L. Average concentration of PFOA in tap water was less than 0.20 ng/L in Kunming, Hanoi, Taipei, Kota
Kinabalu, and Canada. It was more than 10 ng/L in Osaka and Okayama in Japan.
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Fig. 3 PFOS and PFOA contamination of tap water

Some samples were collected in water purification plants with an ozonation tank and an activated carbon tank in the
process, Japan. However, PFOS and PFOA concentrations of influent and effluent were similar. It suggests it might
be difficult to remove PFOS and PFOA in trace levels by current water purification process.
64 samples were collected in influent of waste water treatment plants. PFOS was detected from 0.01 ng/L to 54.8
ng/L (average 14.4 ng/L, median 5.9 ng/L). PFOA was detected from 0.01 ng/L to 455.9 ng/L (average 84.7 ng/L,
median 34.4 ng/L). 144 samples were collected in effluent of waste water treatment plants. PFOS was detected
from 0.07 ng/L to 467.0 ng/L (average 28.4 ng/L, median 13.6 ng/L). PFOA was detected from 0.79 ng/L to 8006.6
ng/L (average 254.3 ng/L, median 55.9 ng/L). PFOS and PFOA of dissolved matter tends to increase in WWTPs
(PFOS 2.3 times, PFOA 1.6 times).  As a further study, continuous removal experiments for PFCs will be required.
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