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Distribution and Origin estimate of Perfluoro compounds (PFCs) in East China Sea
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Kunacheva Chinagarn™’, Shigeo FUJIT**

Abstract
PFCs distribution in water and sediment as well as water mass structures were observed at the stations in the East
China Sea and its adjacent continental shelf edge in December 2008. In surface water, the concentration of
PFHxA, PFHpA, PFOA and PFOS were relatively higher in the southern area, while PFNA concentration was
higher in the northern area. In sediment samples, three types of PFCs distribution were obtained : PFOS and
PFHpA showed higher concentration in Kuroshio upstream area ; peak concentration of PENA and PFUnA were
observed in Okinawa Trough ; PFHxA and PFOA showed relatively high concentration in shallower side of the
continental shelf edge. Based on the distributions of PFCs, sources of particulate PFCs inside the Kuroshio water
were estimated. Particulate PFHpA and PFOS were loaded to the Kuroshio water mass from more upstream of
Kuroshio Current than the study area suspended PFNA was from the East China Sea continental shelf, according to
the particle transportation excess the continental shelf edge particulate PFHxA and PFOA were from both the up-
stream of Kuroshio Current and the continental shelf. Using PFHxA, PFHpA, PFOA and PFOS as tracers, the ori-
gin of suspended solid contained inside the Kuroshio water was examined with a mixing model. The result sug-
gested that almost all of suspended solid loaded from upstream of the Kuroshio Current disappeared from the water
column in the middle reach of the Kuroshio in the East China Sea while all of suspended solid found in the Tokara

Strait were originated from the East China Sea continental shelf.
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Figure 1 Location of the observational station and bot-
tom topography. Red circle shows the water
sampling station and filled circle means the
sediment sampling station.
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Table 1 Blank, LOD and LOQ of PFCs detected in this study.

PFBA213)C4 |PFPeA263)C5 [PFHXA[313)C6 |PFHpA(363)CT[PFOAAT3)CE [PFNA463)CY

o Blank ND ND ND ND 13 250 ND
Liquidé&Ss |55 16945 306 0873 ik INER 0629
(pg L") |LGE 54 185 6871 57558 57T 5568 558
‘ Blank ND ND ND ND 0053 ND
Sediment || ek 0875 0351 0453 0478 17553
(ngg) |LGE 51784 57ig 170 BT 857 ik
PFDA(513)C 10|PFUNA[563)C 11 PFDoDA(613)C 12 |PFBUS(299)C4 |PFHS(399)C6 | PFOS(499)C8

T Blank ND ND ND ND ND ND
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(pg L") |[I6d {754 5T aEs 57 859 157748 5 B8 5T
_ Blank ND ND ND ND ND ND
Sediment [{ Fij G587 3558 kil 1 BEG 0434 kL
(ngg) |LGE 1850 10§84 197443 50dE 1473 3T
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Table 1 Distance to each observational station from Kuroshio axis. Shaded cells shows the stations on Kuroshio cur-

rent.
station EP—1 EP—2 EP-3 EP-4 EP-5 EP-6 EP-G EP-3 | EP-11 | EP—12
distance from 377 86.05 3724 | 12210 837 5413 | 20471 | 27651 5255 3357
Kuroshio axisCkrm)
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Figure 2 Observational station and satellite image of
SST observed on 10 th December, 2008.
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Figure 3 TS diagram of whole data derived from this
study.
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Figure 4 Horizontal distribution of PFCs in the surface
layer of water column. (a) PFOA, (b) PENA,
(¢c)PFOS
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Figure 5 Horizontal distribution of PFCs in the surface layer of sediment. (a) PFHxA, (b) PFHpA, (c)PFOA, (d)

PFNA, (e) PFUnA, (f) PFOS
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Figure 6 PFCs concentration in the water column at the station on Kuroshio. Blue column shows dissolved PFCs and
red column shows particlate one. (a) PFHxA, (b) PFHpA, (c) PFOA, (d) PFNA, (f) PFOS
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Figure 8 Scattering plot of SS and chlorophyll a de-
rived from the station on Kuroshio (EP 1, EP
3, EP5and EP 12).
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Figure 9 Vertical distribution of SS (mg 1— 1) in the sec-
tion (a) along and (b) across the Kuroshio.
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Figure 10 Contribution of the SS originated from the
upper stream of Kuroshio.
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Figure 11 Vertical distribution of salinity in the section
across the Kuroshio.
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