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Survey on perfluorinated compounds (PFCs) and their Emission Sources
in the Water Environment of Fukuoka City (Il)

Shingo HIRANO, Kouji OHARA, Seiyo TOYOFUKU and 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 treatment 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 ~ 1lng/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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Fig. 1 Sampling points
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RERBEP OEREFIAE & LC, PR 23, 244FFEI,
HIP O OBEEE L UE S L OB LS o0 31 i, 1%
BORBEIMES DS 6 I A, 5 34 HiAA% 4 BFHAL
72(Fig.1).
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Wi, CUS-MPFC-MXA, CUS-M8PFOS (Wellington
B2 H L.

= —\,._

=i Arita ©

R TR BRI, 38, 2013

= "

e L
rocn [ )
i b L —aOX i
= _.'./_.-\_‘__,— \\\
v e p p
;o £ — il 3 “]Mishlf\_'\a
) F S D, o Lo
¢ - > e
Kashii
[ 2 <
= @
ey
Saitozaki

Nanotsu

Tenjlné
f
—, = L%
o lchi‘n\o'hashi ﬂ_“
i Itaduke

Funazoko

N

2.3.2 ZDOhDRAFESE

ZOMORIEE Lk, FEEDEMIETER LC/MS
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SN, 7 h=1rU, A& —/(LCIMS F)& W
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TESeft: % Table 2 (2787,

Table 1 Research compounds and their MRM condition

Compounds Abbreviation m/z ISTD
Perfluoropentanoic acid(C5) PFPeA  263>219 “C_PFPeA
Perfluorohexanoic acid(C6) PFHXA  313>269 “C.PFHXA
Perfluoroheptanoic acid(C7) PFHpA 363>319 B3¢ ~-PFHPA
Perfluorooctanoic acid(C8) PFOA 413>369 °C,-PFOA
Perfluorononanoic acid(C9) PFNA  463>419 13C,-PFNA
Perfluorodecanoic acid(C10) PFDA 513>469 3C,-PFDA
Perfluoroundecanoic acid(C11) PFUJA  563>519 °C.-PFUdA
Perfluorododecanoic acid(C12) PFDOA  613>569
Perfluorotridecanoic acid(C13) PFTrDA  663>619 3C,-PFDoA
Perfluorotetradecanoic acid(C14) PFTeDA  713>669
Perfluorobutanesulfonate(C4) PFBS 299>80
Perfluorohexanesulfonate(C6) PFHXS  399>80 3C,-PFHxS
Perfluoroheptanesulfonate(C7) PFHpS 449>80
Perfluorooctanesulfonate(C8) PFOS 499>80 B _PFOS
Perfluorodecanesulfonate(C10) PFDS 599>80 8




Table 2 LC-MS/MS analytical condition

GL Sciences Inertsil ODS-4
2. 1mmx100mmx3pum

Column Temp. 40°C

Mobile phase A:10mM Ammonium acetate
B:Acetonitrile

Time(min) 0 15 16 20

Column

Gradient profile

B(%) 20 40 70 100

Post time 12min

Injection volume ~ 5uL

lonization ESI(-)

Gas Temp. 350°C

Gas Flow 10L

MS1 Temp 100C

MS2 Temp 100°C

Nebulizer 50psi

Capillary 4000V
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WA, OB HTRAE OREFIC DN T, BT
RERERIC Fig3 g, MBIz oW TiE, MRz
K OMROZERIZIR N L DD, RELESLELL
PFNA, PFOA, PFOS 73HRIZEWIE THh 7. PFNA
B3 <0.2~100ng/L, PFOA J2EEiX 0.4~14ng/L, PFOS
AL <02~1Ing/L TH o 7. FUTITRBERER LV &
VWETHRIH ST A S H Y, HIEEICI TR 23
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WICEWMETH 572 LavL, ik 24 4 5 A1Zi% 1ing/L,
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AR =), AF =), BIOEHMATIT 3
=27 LT-[EAE D 7 2 (Waters H Oasis WAX)(Zi#AK L,
1% 7T =T EHA K ) —/L T, 0.5mL IZRHME L7z
HLOESHTHREIE Ui, BEIZA Y ) —/L T2 BEE
WA 24TV, 0.5mL IZiRME L7 b 0 & T HEE & L
7.

728, I X OMEEE D) 7L PECs 2 O
ETRBRENE 0.2ng/L, FAMELE O ik L OFRAKD
WE TR Ing/ll & L7z,
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Fig. 2 PFCs average concentration at the monitoring points
of rivers
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Fig. 3 PFCs average concentration at supplemental points
of rivers
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Hotz. K ENTZPFNA, PFOAR L U'PFOSDIEEEIL
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THHIERETH 72, ZORENDS, EEBITEND
IKEAEM~DEBII RN EEZ B ND.

A REIC R X RIREEZENH D Z LN

3.2 HIHEREERRE

TIPS 51T D A AAE R &) DR R & FERIC
Fig.4 |Zo=%. AKTID PECs 1%, &GO KX 7
FEEEBNR SN, T TOMBIIE T PENA 28
KbEWEIS TREB I TEY, 10~110ng/L TH 7=,
PFOS 1% 6.1~31ng/L TdH o> 7=. WFNOMIIE L, T4
Bl DEELEENTIL Vb - T720, BRERICHRS &
D PFCs MHEH STz, JfikiconCix, A
K& FERIC PENA Em0WEIE THRIBESNTEY, 9.3~
36ng/L TH-7=. PFOS X 2.2~31ng/lL ThH-o7-. £7-,
WAK -« Bk E i, BREPTIIHE VR S
STERBHEDOEVS—T VI v F ) i (PFDA)R /S —
Tt a v T h UERPFUAA) SR Siiz. C ALHE
WZRWTIE, iRAK - Bk & HIC PFOS 23 FLERH I
TR TR S v,

C MLBRIGCENi L 7= 24 BERIERK A CiE, fEAKIZD
WTIE, BOKREZNZ LD IREEBNRE oo, 23 I
1% PFHXS 73 350ng/L, PFOS 7% 140ng/L Th v, Z Dt
D[ 8 > 5~75ng/L, 5~38ng/L & bl L T —mic s
RETHRH ST

—J5, BAKIZOWTIE, SRKERRZNC X 2 598 Ot
EEEI Dot ZOROMETIE, TXTORM
T PENA 23 b @R TR S 41, 42~130ng/lL Th
72, PFOS |22\ TlE, 11~31lng/L TH-o7-.
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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
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TN, 2 OB RS 3 L ORIB LS 38IT AR DORES, PECs @ 9 B D&\ PENA,
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