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Survey on perﬂ\uorina‘ted_ccﬁnpoumds (PFCs) and their Emission Sources
in the Water Environment of Fukuoka City (I1)

Shingo HIRANO, Kouji OHARA, Seiyo TOYOFUKU énd Yuka MATSUO

Environmental Science Division, Fukuoka City Institute for Hygiene and the Environment

Summary

We surveyed perfluorinated compounds (PFCs) in the water environment of Fukuoka city and their
emission sources from sewage treatrnent plant. As the result of the survey at monitoring points for
Environmental Quality Standard (EQS) and supplemental points of rivers and Hakata bay,
perfluorononanoic acid (PFNA), perfluorooctanoic acid (PFOA) and perfluorooctanesulfonate (PFOS) were
<0.2~100ng/L, <0.2~ 14ng/L and <0.2~ lIng/L each. In comparison to previous report, PFCs
concentration is falling slightly. The discharge water of four sewage treatment plants in Fukuoka city, PFCs
was detected also in the discharge of which plants, and the rate of PFNA was high like the result of rivers.
From the result of having sampled discharge and influent intermittently for 24 hours in one plant, they were
turned out, while the concentration of PFCs in effluent is changing sharply, there is no big concentration

change and the concentration of PFCs is equalized by treatment in the plant.
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Table 1 Research compounds and their MRM condition

Compounds Abbreviation ~ m/z ISTD
Perfluoropentanoic acid(C5) PFPeA  263>219 'Cs-PFPeA
Perfluorohexanoic acid(C6) PFHxA  313>269 Cs-PFHxA
Perfluoroheptanoic acid(C7) PFHpA  363>319 "“C,-PFHpA
Perfluorooctanoic acid(C8) PFOA  413>369 'Cy-PFOA
Perfluorononanoic acid(C9) PFNA 463>419 13CQ.PFNA
Perfluorodecanoic acid(C10) PFDA  513>469 'C,-PFDA
Perfluoroundecanoic acid(C11) PFUJA  563>519 'C,-PFUdA
Perfluorododecanoic acid(C12) PFDoA 613>569

Perfluorotridecanoic acid(C13) PFT:DA  663>619 "“C,-PFDoA

Perfluorotetradecanoic acid(C14) PFTeDA  713>669

Perfluorobutanesulfonate(C4) PFBS 299>80
Perfluorohexanesulfonate(C6) PFHxS 399>80 13Cs»]F'FHxS
Perfluoroheptanesulfonate(C7) PFHpS 449>80
Perfluorooctanesulfonate(C8) PFOS 499>80 3
Perfluorodecanesulfonate(C10) PFDS 599>80 Ce-PFOS




Table 2 LC-MS/MS analytical condition

GL Sciences Inertsil OD'S-4
2. Imm*100ram>3umm
Column Temp. 40C

Column

Mobile phase A:10mM Ammonium acetate
B:Acetonitrile

Gradient profile Time(mm) 0 1.5 16 20
B(%) 200 40 70 100

Post time 12min

Injection volume ~ SpL

Tonization ESI(-)

Gas Temp. 350°C

Gas Flow 10L

MS1 Temp 100°C

MS2 Temp 100C

Nebulizer 50psi

Capillary 4000V
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Fig. 2 PFCs average concentration at the monitoring points
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Fig. 3 PFCs average concentration at supplemental points
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Fig. 4 PFCs average concentration of influent water to each
sewage treatment plants and effluent from each sewage

treatment plants
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Fig. 5 PFCs concentration of influent water to C sewage treatment plant

_48_



HH T PFCs Wi X 41, 120 PFNA OEISNEN -
72 mAKIIR IR L DIBELEN A E <, LEED
BFRK TIIEENNES <725 Z ENHERI N,
BEBOBEIMESOREICBNTIE, AR » &&
DOTEOYMEBRKEETH =N, EEIZAININS
PFCs M LAAFIT TND Z &G, B EEEICER
LTWA R b EZEA SNE-0, 5%, BEFOE
XV TRELEEDIL, EHEOEERHELTVZWN,
2B, RFFAFILE 47 BKBEZSOERITBNT
—ERERFATH 5.

Xk
1) BEZEHR - BRZMIEIT S PFOS/PFOA D HTRH
Bm &R, HEffiERe, 87~98, 2008

Rk i RIRITER, 38, 2013

) EHER, MARTR, EiEsE— BHET, £4K
BT - HRN/KERBEIC BT D PFOS DB FLE MR,
REHRBRIERI AV, 18~23, 2008

3) NRIESR, BEES, B=hKI, hAEBT  BETW
MRRIAKRB I OEL B OB T v RGBT 575
RERERE, @M IRMEREREI SR, 35, 41~45,
2010

4 FENEZ, NRESR, PHEE, PREET @R
N/KBREFRICBIT 28T v ZLEMOBEEERB X
OHEINERFE, WA REREWITTER, 36, 41
~46, 2011

S) BREGRE RIS X V3HiE - (LEYE OB
U 2 7 3Rl 5E 6 2, 427, 2008

6) BREEEBRBE MR ETREREE Y AV FHMIE - L E OB
U 27 35S 6 2%, 392, 2008

AWFETI, @ETAKERERICBT2HE T v REEY PFCs) DREEFEES JOVF KL

M5 OHEHERRE IR L 7Z.

W, M OB A B X OB A1 B 1 B I OREE, PFCs O 5 BIEED R PRNA,
PFOA, PFOS D¥EEIEZN-Z4<0. 2~~100ng/L, <0. 2~14ng/L, 0. 2~11lng/L TH VO, mIFICLLARP

PRAMEESR 5N

RICTFKROIE G OHRH/KDORE T, TN 4 7 TN T OGO kA I B W T H PFCs 2%
HE, IR PENA CBIGNE N o2, £, OEDOMHEBICBNT, FiAKB L OHGK
Z 2 BEEKUTHELEZEZA, WAKTIE PEFCs DEBENKE LT H—F, FEAKTIE
FTIFERERBEEZLNELS, TN T PFCs DEENFHELIN TS Z ENbhho 7z,



