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The Environmental Survey on Contamination of
Perfluorinated Compounds (PFCs) in Osaka Prefecture

Michiko Uesori, Takenori Sumvizu, Koji Ovama

Summary

A survey on the concentration of perfluorinated compounds (PFCs) in water such as river and sea, and ambient air
of Osaka Prefecture has been conducted from 2007 to 2010. The target PFCs were 14 compounds.
In river water, the average concentration of perfluorooctanoic acid (PFOA) was 160ng/L in July, 2007. In 2008, the

average concentration was reduced to roughly one-half.

At Kanzaki river, the PFOA showed the highest concentration of 600ng/L in 2007, and decreased to 80ng/L in
2010. On the contrary, perflourohexanoic acid (PFHxA) as an alternative substance of PFOA increased. The increas-

ing tendency of PFHXA concentration was observed in Osaka Bay. It indicated that the contamination of PFHxA

reached to the sea area from the Kanzaki river.

In the atmospheric environment, PFOA is the highest of concentration of PFCs in suspended particulate matter

(SPM). The concentration level was in the range of 15 and 1800 pg/m?, and varied diary. The concentration of PENA

correlated with that of SPM, air pollutant,was observed.
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MDL* MDL#* Foy—AF EZY—AF

No L& (ng/L) (pg/m) "ﬂ?“l/ﬂ'ﬁﬂ‘ v 7 3 f]‘ Z ' No. B '3‘7“1/4777]‘ v 7 ?f]‘ z '
(m/z) (m/z) (m/z) (m/z)

1 PFHXA 0.12 0.64 312.8 268.8 (1) “C.-PFHxA 314.8 269.7

2 PFHpA 0.08 0.39 362.8 169.0

3 PFOA 0.17 0.29 412.8 368.9 (2)  “Cs+-PFOA 416.9 372.0

4 PFNA 0.13 0.31 462.9 418.9 (3)  “Cs-PFNA 467.7 423.1

5 PFDA 0.10 0.22 512.8 468.9 (4)  “C.-PFDA 514.8 470.0

6 PFUnDA 0.26 0.42 562.9 518.9 (5) “C.-PFUnDA 564.9 519.6

7 PFDoDA 0.21 0.31 612.9 569.0 (6) “C:-PFDoDA 614.8 569.6

8 PFTrDA 0.22 0.22 662.9 618.8

9 PFTeDA 0.10 0.52 712.9 668.9

10 PFHxDA 0.09 0.35 812.9 768.8

11 PFBS 0.10 0.19 298.8 80.0 (7)  "0:-PFHxS 402.6 84.1

12 PFHxS 0.07 0.24 398.8 80.0

13 PFOS 0.06 0.13 498.9 79.8 (8) “Cu-PFOS

14 PFDS 0.05 0.17 598.9 79.8 5028 800

L OKERE ORI TR, L KAE OB TR, # IV VR D No.l~10, AV % Noll~14
PFHxA:Perfluorohexanoic Acid, PFHpA:Perfluoroheptanoic Acid, PFOA:Perfluorooctane Acid, PFNA:Perfluorononanoic Acid
PFDA:Perfluorodecanoic Acid, PFUDA:Perfluoroundecanoic Acid, PFDoA:Perfluorododecanoic Acid
PFTrDA:Perfluorotridecanoic acid, PFTeDA:Perfluorotetradecanoic Acid, PFHxDA:Perfluorohexadecanoic Acid
PFBS:Perfluorobutane Sulfonate, PFHS:Perfluorohexane Sulfonate, PFOS:Perfluorooctane Sulfonate, PFDS:Perfluorodecanesul
13C,-PFHxA:Perfluoro-n-(1,2-*Cz) hexanoic acid, “C:-PFOA:Perfluoro-n-(1,2,3,4-°Cs) octanoic acid
BCs-PFNA:Perfluoro-n-(1,2,3,4,5"Cs)nonanoic acid, “C:-PFDA:Perfluoro-n-(1,2-*C:)decanoic acid
15C,-PFUnDA:Perfluoro-n-(1,2-"C:) undecanoic acid, *C:-PFDoDA:Perfluoro-n-(1,2-*C:) dodecanoic acid
1¥0.-PFHxS:Sodiumperfluoro-1-hexane (*O:) sulfonate, *C:-PFOS:Sodium perfluoro-1-(1,2,3,4-*C:) octanesulfonate
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PFOA PFOS PFOA PFOS
S 21~600  4.1~22 0.33~100  0.07~24
(21~140) (4.1~22) (0.33~56) (0.07~24)
T 160 12 17 3.8
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PFHxA PFHpA PFOA  PFNA PFOS
B G 3.0~13000 1.3~30 13~490 4.9~40  2.6~55
(3.0~38) (1.3~10) (13~69) (4.9~25) (2.6~8.3)
T 1500 10 110 18 11
(9.2) (5.5) (32) (14) (4.5)
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Z10.080 % 10°0.058 g/LTH V), 20074F 7 A OFABILG
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LTz,
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5%k BEICHFBPFCSBE (47 ng/L)
FAAT4ES] | #b 5 | PFHxA | PFOA | PFNA | PFBS | PFOS | @44/ |# /5 |PFHxA | PFOA | PFNA | PFBS | PFOS
2007/8 55 - 6.3 — — 0.9 2009/8 50 191 94 1.8 1.6 1.6
57 - 11 - - 1.8 51 72 5.9 2.0 1.7 11
59 — 30 — — 7.1 52 99 6.0 2.2 1.6 1.8
Ave — 16 — — 33 53 45 4.1 L5 L1 0.6
2007/11 51 23 55 1.4 * 15 54 44 75 2.0 12 0.6
53 13 3.9 15 * 2.3 55 52 2.9 14 1.2 0.5
55 10 3.8 1.3 * 1.6 56 200 17 3.2 15 2.0
Ave 15 14 1.1 1.8 57 130 10 2.6 1.8 15
2009/2 50 43 11 32 04 1.7 58 85 74 2.0 * 1.0
51 15 7.9 2.3 0.6 0.7 59 62 13 1.6 * 2.5
52 24 75 1.6 0.3 11 60 120 18 2.9 45 25
53 6.9 7.9 1.8 04 038 61 80 74 1.8 3.0 1.6
54 12 12 3.1 04 0.8 Ave 98 9.1 2.3 43 1.4
55 45 2.1 11 0.2 0.4 2010/11 51 51 2.0 0.3 0.2 0.4
56 28 6.3 45 0.5 1.2 53 51 1.9 0.8 0.2 0.5
57 27 5.7 2.1 0.5 1.2 55 25 1.0 04 * 0.2
58 22 7.8 43 0.6 15 57 41 25 0.9 0.1 0.7
59 13 14 75 0.7 2.9 59 44 4.7 1.7 04 1.3
60 16 13 36 0.5 1.4 Ave 13 2.4 0.9 0.2 0.6
61 13 10 3.0 0.5 U P T—
Ave 19 8.7 3.2 0.5 1.2 R R IR R
2. BEICE T BPFCsIRE BAMERTd > 72, PFOAK FPFOSLLYL THR 12 85 v i

WIIZ OV T OPFCsilfE 2 4B 3 % 728, 20074 8
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AL S WE IOV T OFEREZE 5 RITRT.

20074 8 H OB 24T - 72 3 #5 (No.55, 57,
59) @7 HPFOAN O'PFOSHEEE 23 b i E D & 20 - 72
No.5SAE KRB B RIS E L, KRKETHHLEOMEA M
HThb., T/, BIEOEGREOPFOAZE DRI S L7
MWINASTHRAT AHEEETEH 5.

20074 8 A ~20104E11 H DR 5 #ik (No.51,
53, 55, 57, 59) 12D\ T DPFCsilE Df4EZELD—
HEEAKIRY. Bk LBy, No.59E, 20074 8
HIZIZPFOA O'PFOSE 12 & Wil (30 UV7.1ng/L)
R L72AY, 20104611 A o T, PFOAEE X
4.70g/LT&H Y 7% DT LT/, PFOSIE, 20094F 2
A UE£0.15~2.9ng/LOHPATH ), #ITd 5\ ik

£ TR S 72 IZPFHXAT & - 72, No.590 PFHXA
R 1X20094 2 H D 13ng/LA 5 [F4E 8 H1x62ng/LIc I
FL, 20104F11 7 121344ng/LE AL L T2 72%%, PFOA
(%14, 13, 4.7ng/L) X DEEIE B> T,
No.59PAL D 4 #5512 oW T b [AREDEEITH - 7-.
F72, BEHERD2009E2 H & 8 DGR R L I L
7234, ERS A bAtoEIZB VT, PFOAL D
PFOSD R It Ak (X W [7 T % 2%, PFHxAIX
PFOA L V) @Vl FE TR S 7z, S ORRIC, fEEIC B
\7 % PFHxAIZPFOA L V) i EEAE <, AT 2O
WAHTAZ R ATV S Z EAHEE S 7z,

HL, 20024EFE O L EKERME TORRBEOIEE
(PFOA : 66~100 (78) } U'PFOS : 1.7~8.8 (5.1) ng/L)
LU T, 20074F 8 H oA B, PFOAK O
PFOSHEfE & i L Twiz, 72, AL TORK
5 A s LIV O PFOA K O'PFOSHE S (%5 3 £ )

B4R

—O-PFOA -FPFOS —9—PFHxA
15 150| |15 150| |30 —C\ 150
10 100| |10 /:\ 100| |20 100
5 m 0|5 | 50 | |10 P \Y.f 50
0 ‘ : ‘ 0 0 0 []o ‘ ‘ | 0
2008/11 ‘ 2009/2 ‘ 2009/8 ‘2010/]1 2007/8 ‘ 2009/2 ‘ 2009/8 ‘2010/11 2007/8 ‘ 2009/2 ‘ 2009/8 ‘2010/11
AT A A AR
No.51 No.57 No.59

B CH (T BPFOA, PFOSKUPFHXARE DH#HFE
e o (42) ; PFOA - PFOSHLEE (A7 - ng/L), (45) ; PFHXAMLEE (Hif7 © ng/L)
FAH S T No5l, No57, No59 (4 1 &)




6 KR AT ERBE AR RS ST FERT I FE 35S 28 4 & (2011)
$F6x HTKICHITBPFCsiBE (n=30) (B4 2 ng/L)
PFHxA PFHpA PFOA PFNA PFBS PFHxS PFOS
n 20 20 27 21 21 20 26
Ave 6.9 74 88 5.6 4.1 13 18
Max 29 19 570 42 43 120 280
Min 0.17 0.15 0.40 —* 0.16 0.09 0.02
Med 3.6 5.4 40 2.7 0.9 1.3 3.9
n . WENR A OPFCsA M & 7zt %k
Ave : F¥fl, Max : & AfH, Min: f&/JMHE,  Med : HIHE,
=B TR
EHE L CTHRICE WIBEE L RV TlE e d o /2. Thb,

WEFAEICBWT, DA THRIE SN2 WE I,
TN RIS VR A CPFHXAZE 5 W'E, Ak Uk
R2WETH Y, PFHxALAMI Eng/LAEE LT OEE
ThHo7.

3. WTFKICHTBPFCsiEE

20074F 8 H ~20104E11 H D HFM30HL 1512 B\ THE T 7K
T ZAT o 720 B SN2 7 W O H BN ON i i R
T 6 IS, MEWEORERGZHES MR, T
N OPFCsHHEH & N7z M T 1327/ CTdH 1), PFCsig
FE S AR b B W I S e o ol TS 3 M

(No.117, 120/ T°128) TH 7. B Sh/-WE g,
H VR Y EESRTIEPFHXA, X)LV 7 )Vt a7 ¥ g
(PFHpA), PFOAK SV 7 )V 41/ F [ (PFNA)
Thl), AIVEKVEZTIEPFBS, XV 7)VFOAFy

VAN ARV (PFHXS) K U'PFOSD 7TWE TH - 7z.
Z MDY EIZOWTIE, B TRERGH 5\ I3k S
Nehroi-.

T/, BIEPEREEISICE > TRRZ->TEY,
55 No.105/3 PFHXS : 120ng/L, No.106/3PFOA : 240ng/L,
No.11213PFOS : 280ng/LA i b E\WilkETH - 72, =
NHOEREIZONWTIE, 4% S5 IS LT

4. KEWMEHRICH T BPFCsERE
1) PFCsDEE

20094E 9 A ~20104 3 HEF TOMIZB VT, LHF5EHT
EEEDORGEEI BT LMER 2 LBB SN
PFCsD i #i % 25 6 X[ 127" 3. PFDS% [ < PFCs#®
B &, B OE A7 5 %EIZPFOA @ 15~1800,
PFHxA : 2.3~1200, PFBS :0.7~110, PFNA : 1.9~48
T2 OFPFOS : 1.0~55pg/m*Td - 72. PFDSIZ#iH TR

(0.2 pg/m?®) KiiliTdr-7z.

BRIFEAA HI2004 4 12 FE M L 72 KA BRBE 12 B 1) 5 PFOA
F OPFOSO 4 [EFiAE (20405, #5555 3 HE O
THFE0RE, Dk, 2EARHELS ). )THETE,
PFOAJ O'PFOS®D 2% 130.22~ 5300 &% O T B (0.09)
i ~44pg/mTH - 72, UfgepTE L (3#kE) To
TEFE12180~5300 5 U1.9~9.0pg/m* TH V), Al DA
fidd, PROAMREEIZEEIRGFHA R & T L Twizas,
ZEL ANV LD IEE {, PFOSIZFEZEDEE L NV TH
-7z,

20094 9 A ~20104E 3 HDOMIZB VT, BHEEDRE
WAL 3% (PFHxA, PFOAN U'PFOS) DifE % 4
THIRT . INblE, ATHICK D EBEIEEL, #

Y(ng/L) 338 281 124 180 52 36 540 93 26 35 36 68 134 50 27 51 17 84 13 93 69
100% = T = -

80% pen = 7§7% \;7 .

60% . N

40% — I E

20% _\:_7”75

0% i — o W
meES 105 106 107 108 109 110 112 113 114 115 116 118 119 121 122 123 124 125 126 127 129

B PFHXA B PFHpA B PFOA

PFNA

PFBS @ PFHxS B PFOS

E5 HTFKICEH T BPFCsIBENES

e o ALE &

Hh  HhNo. (55 1 U H)

B M S N -PFCsOEEE, S (ng/L)
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PFHxA
PFOA
PFNA
PFDA

PFUDA

1(()%%/313) BMax OMed  ®Mi

1%0—T I

] V. I A
it il rreagt

PFDoA

PFTIDA
PFTeDA
PFBS
PFHxS
PFOS

PFHxDA

F6X AKHMEDICITBPFCsEE (20095F 9 A ~20105F3 B)
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RO BRI R MOK EERS BT FE T Fe 85 5 4 5 (2011)
FE7HR RKIMEFDOPFCSEE & ARERYERE & DHBRF
PFHA PFOA PFNA PFBS PFOS
R Pl R Pl R Pt R Pl R Pl
S0: 0.3833  0.0304 01963 02816 02861 01124 01735 03424 05064  0.0031
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R BB, pll @ fakss

Bhhb. T2, RKAEETIZBIT5PFOASPFCsDifk
FEIZH AR R E W20, KA OPFCsH R DL
BIZIIHET R EOTRADPLETDH Y, PFCsifE
DEFERNZHY S5 ENEETH L.

B E

WER DI - s AR e YRR BRI BT 5 A1
7 v #LE&W (PFCs) OFERERAEL T o7z, AT
WEIIIAWE TH L. 20074 7 H DFRAT, HEHN DI
TIZPFOAD I 13160ng /LT - 72, 20084F £ 1%
20074E 7 A O3 THERAQL/2RE 12 L T 7z,

HHE KT UE, 20074E 1ZPFOAAY600ng /LoD & ik Jis
T EN72A%, 20104812 1380ng/L & AME T - 7.
—7J5, U CTd HPFHXADEE I ML Tz,
Z OPFHXAREE OB IMERNIL, HRICB W TH Ao,
ARG AR D FLEEDVFIAN AT WD Z E b o7z,

KEABBE BT L2 HESR TIE, PFOAS LS5 ~
1800pg/m* & it &4, FAAHIC X VIREEE»H o 7-.
F 72, PFNAL SPMigJE % —E8DPFCs & K5TH 4 e
B (AR B BAAR SRR B 7.

AWFTED— RIS BRI TE R G HEAER (B-1002 © A%~
v FALEW OBREAM 2 71 = X 2 OfEI & 2 O]
(ZBEY A EURSE) OB EZTEBLIZLDTH 5.
N/ R % | ARV AN D=3 N

[51FACiEk]

1) Giesy.J.P.andKannnan,K. (2001).Global Distribution
of Perfluorooctane Sulfonate in wildlife.Environ.
Sci, Techol.35:1339—1342.

2) POP s 4% 5 HP . http://chmpops.int/

3) http://www.env.go.jp/chemi/kagaku/kashinkaisei.
html

4) http://www.epa.gov/opptintr/pfoa/pubs/
stewardship/index.html

5) REEA. PRUSHEEER [MbF R & 85t

6) BREEA. PRLTAER (LA R & 55t

7) Saito, N. Harada, K K.Sasaki, K.and
Yoshinaga, T.(2004).Perfluorooctanate and
Perfluorooctane Sulfonate Concentrations in Surface
Water in Japan.J. OCCUP. Health.46:49—1509.

8) nREFILAML, JLERHENE, KEH, WL, 4HER
fir (2008). KIHTIHROKBITEHIZ BT 5687 v
FARCE DTG GERE & AR, RO LBk
. 70 @ 35~42.

9) WUEFEH, EEBOESE, B, AR, MR
B, mEE—, JLER (2009). HSNKERBRIC B
T AERT v FALEM O GIRFIERAT. 43605
BifR4r - AEPG LR R A REE E 4  56~57.

10) PrieFth, arE, FHEOGAF, BEELE, B

BT, $AITiG, EFE (2009). JRERICBIT 5

FHE7 v FZRFENOR) #A. H360EREERE - &

EIEWFFEsE R AEEE 54 | 58~59.

R (2010). v 7)v A ufbEWHIC & 2K

BB Y DFERE. KBBFRES. 33 1 156~159.

12) http://www.epcc.pref.osaka.jp/press/h19/1226 _3/ .
MIFN KB ICBIF A= VA0t 7 5 VR
(PFOA) 551242 2 K EFRARRFEIZONT

13) http://www.jma-net.go.jp/osaka/

Inoue.

11)

14) http://www.epcc.pref.osaka.jp/kanshi/data2

/main.html



