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Current Perfluorooctane Sulfonate Pollution in Aquatic Environment of China

Yi-he Jin', K. Sasaki, N. Saitou, K. Harada?, A. Koizumi?
'Department of Hygienic Toxicology, College of Public Health, China Medical University
Department of Health and Environmental Sciences, Kyoto University School of Public Health,
The 6th ANNUAL MEETING of Japan Society of Endocrine Disrupters Research (December 2-3, 2003, Sendai)

Water samples were collected from Hunhe River area in Shengyang city, Liaoning Province, tap water,
surfacewater, and groundwater from cities of different regions. After being filtered and condensed
PFOS(1000 fold) through Presep-C Agri solid-phase absorptive column, the water samples were analyzed using
LC/MS. PFOS can be found in various spots(11 spots) from the upper stream to downstream of Huhe River,
the geometric average of its concentration is 5.90 ppt.The highest PFOS concentration in the middle reaches
of Huhe River, which flows through Fushun city is 44.6 ppt, this is probably due to the city living sewage
excluding to the river. PFOS concentration of Dalian Bay and Pohai Bay are 0.7 ppt and 0.9 ppt respectively.
Tap water PFOS concentrations in seven cities are all under 1.0 ppt except Shengyang with a range of 2.0-15.3
ppt , which is higher than that of other cities.

This study indicated there was PFOS contamination in aquatic environment of China, city living sewage
is the important polluting source of the inland rivers. PFOS contamination of tap water in Shengyang is
attributed to the pollution in their supplying source-Huhe River. PFOS can’ t be removed from water
because of current tap water disposal technology, therefore, the government and institution of public
health should pay more attention to the PFOS pollution of the supplying source of tap water.
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Perfluorooctanoate and perfluorooctane sulfonate concentrations in surface waters in Japan:

N. Siato, A. Koizumi®, T. Yoshinaga®, K. Harada', K. Inoue’
Department of Health and Environmental Sciences, Kyoto University School of Public Health
43™ ANNUAL MEETING TOXEXPOTM (March 21-25, 2004, Baltimore)

Perfluorooctanoate (PFOA) and perfluorooctane sulfonate (PFOS) are synthetic surfactants used in Japan. An
epidemiological study of workers exposed to PFOA revealed a significant increase in prostate cancer mortality. A
cross—sectional study of PFOA—exposed workers showed that PFOA perturbs sex hormone homeostasis. In the present study,
we analyzed their concentrations in surface water samples collected from all over Japan using LC/MS with a solid
phase extraction method.

Methods: Water samples were collected from rivers, coastal sea waters and tap waters. For all sampling, a two—L
sample collected in polyethylene terephthalate disposable containers with narrow-mouth bottle tops and screw caps.
Samples were passed through the Presep—C Agri column at a flow rate of 10 mL /min using a Waters Concentrator System
(Concentrator Plus, Waters, Tokyo, Japan). Presep—C cartridges were then eluted with 1.5 mL of methanol and
concentrated at room temperature. The methanol extracts were chromatographed using HPLC and Mass spectra were taken
on an LC/MS. The fragment ions for PFOA m/z 413 and for PFOS m/z 499 (CJF,;SO,) were monitored for quantification

Results and discussion: The lowest limits of detection (LOD). The lowest limits of quantification (LOQ) were 0.1
for both analytes. The levels [geometric mean (GM); geometric standard deviation (GS)] (ng/L) of PFOA and PFOS in
the surface waters were GM (GS): 0.97 (3.06) and 1.19 (2.44) for Hokkaido-Tohoku (n=16); 2.84(3.56) and 3.69 (3.93)
for Kanto (n=14); 2.50 (2.23) and 1.07 (2.36) for Chubu (n=17); 21.5 (2.28) and 5.73 (3.61) for Kinki (n=8); 1.5l
(2.28) and 1.00 (3.42) for Chugoku (n=9); 1.93 (2.40) and 0.89 (3.09) for Kyushu-Shikoku (n=15). The GM of PFOA in
Kinki was significantly higher than in other areas (ANOVA p<0.01). Systematic searches of Yodo and Rivers revealed
two potential sources, a public—water—disposal site for PFOA and an airport for PFOS. The former was estimated to
release 18 kg of PFOA/day. PFOA in drinking water in Osaka city [40 (1.07) ng/L] was significantly higher than in
other areas. The present study confirms that a large amount of PFOA is produced and released in Kinki, and causes
drinking water contamination.
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Calixarene-p-sulfonate-intercalated Layered Double Hydroxides

Satoru Sasaki, ! Sumio Aisawa!, Hidetoshi Hirahara, Akira Sasaki and Eiichi Narita'
1

EURO CRAY2003(June 22 - 26, 2003, Modena (Italy))

Layered double hydroxides (LDHs) are widely known as host-guest materials, anion exchangers, anionic clay and
hydrotalcite-like compounds. The chemical composition of LDHs is generally represented as [M?, M*, (OH),1[A",

yH,0]. In recent year, much attention has been given to new families of microporous adsorbent resulting from
the inorganic layerd compounds with polynuclear complex ions or bulky organic molecules. Calixarenes are
macrocyclic molecules of the metacyclophanes general class, consisting of several phenol units (usually four
to eight) connected via methylene bridges in the ortho position with respect to the hydroxyl group. In this
study, the intercalation of two kinds of water-soluble calixarene-p-sulfonate (CALX-S4 and CALX-S6) in the
interlayer of the Mg-Al and Zn-Al LDHs (M/AI=3) by coprecipitation method has been investigated as well as
the adsorption property of the resulting CALX-S/LDHs. The CALX-S/LDHs were prepared by the hydrolysis of metal
ions in the presence of CALX-S at 40  (Mg-Al pH 10, Zn-Al pH 7). According to XRD, the solid products were
found to have the LDH structure. The basal spacing (003) of the CALX-S4/Mg-Al LDH was expanded to 1.33nm, which
indicated that CALX-S4 cavity axis was oriented vertically to the LDHs basal layer. In the case of the
CALX-S4/Zn-Al LDH (dy; = 1.61nm), CALX-S4 was thought to orient its cavity axis parallel to the LDHs basal
layer. The CALX-S6/LDHs were also obtained as the similar solid product as the CALX-S4/Mg-Al LDH, with basal
spacing of 1.33-1.41nm. The arrangement of CALX-S in the interlayer space of the LDHs was presumed to change
by the number of dissociated OH group, viz. the strength of the electrostatic force of attraction between the
negative CALX-S and the positive LDH basal layer. In the adsorption experiments, the resulting CALX-S/LDHs
were found to adsorb benzyl alcohol (BA) (pKa=15.4) in aqueous solution with keeping the LDH structure. The
adsorption affinity of the CALX-S4/Zn-Al LDHs was greater than that of CALX-S4/Mg-Al LDHs.
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