SP1
SP2
SP3
SP4
SP5
SP6
SP7
SPO1
SP02
SP03

Factor2

* X <] A D>SOO

| £ | |
I | I

& ! |

Factorl

<
X 0 ——
(8)

1 0. TAKWEEN S OPFCAsHEH BT84 2 RFo i & 2 RF15 R O8
jﬁo

-217 -



y=0.0021x-0.69

\Y%

R2=0.522

SP1
SP2
SP3
SP4
SP5
SP6
SP7
SPO1
SP02
SP03

F1 score

*¥X+v<dAPDOOO

DA o 1 | |

0 500 1000
Sewered population (103 persons)

B11. FRULHEZEOEIRFAERELEAD (FA) LD,

-218 -



PFHpA PFOA

[\
(o]

Lk X 4 40 -
> >
S 15 - B ]
2 L 4 2030 —
- y=0.839x-1.57 - i
= 10— R2=0.740 T & 5 |
-gcs)o - \V/ - ?o y=2.37x-3.45 |
g O T 10
S 13 ]
a 0 ] Ao -
0 5 10 15 20 0 5 10 15 20
Shipment (1010 Yen year’l) Shipment (1010 Yen year'l)
PFNA PFDA
15 T 4
. T T T T 1 T e L L T
~1T ) T
[+ [
S < 3 —
R R R 12 r .
y=0. X-1. o
E R2=0.844 1 &2r O -
< 5L B §=0.220x-0.204
&0 o | R2=0.874
gt 1 2
Q [5] f— -
) 1 o[ -
[ IR R N B
0 5 10 15 20 0 5 10 15 20
Shipment (1010 Yen year']) Shipment (1010 Yen year'l)
PFUnA
e L O SP1+2
= y=0.190x-0.141 \V4 _
S 47 7 Racoses i ¢ SP3
&0 s N A SP4
é R O _ Vv SPé6
o 2 - > SP7
2 r . + SPO1
_§ 1= — X SP02
) ol wil NN IR R * SPO3

0 5 10 15 20
Shipment (1010 Yen year )

B 1 2. SP5Z&KR< FKUEEN S ODPFCAsHEHE (gdayl) CEHEMBICH
A ERMELGEED2012FEEEE RS (100EM) Dbk,

-219 -
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IN=2 PV 7 Bk (ehEsh - BEETIE) & T DR OPFCAsDORRH

WreEE AR BER FEERFRFREAVGIR - 8%

pyiod  FEE S SURRFERFRIERITR - AR

Wret i R BE T SRR FREEVISIR - KRR A
s

AU 7)bA 0l BT X T )b (polyfluoroalkyl phosphate esters; PAPs)id, {b#t
mhoe HBETIE - WHIHTE D 2 B EEREITEFEL<FRAIN TN A{LFEWET
HO., PAPsOBEHE T v EH)IVA B (perfluorinated carboxylic acid; PFCAs)~\®D
DIENTy FERAWEREMERTHRIN TS, REOREHERENSERNTSD
GFETH0, {LHRNEREEDODH 2PFCASOBREFED —D T 5 nl et/ 4
TFINTWD, AL TIIPAPsZH.LICEK T v BILEW 25D /N— TV
7HEIE ({b¥ES - BHEETIE) EPAPsEO—F 4 > 7 & U TR U 7=ib¥E s EE
FOPFCASEBE ZHIE Uz, {bHEMm158 A 13, HEET 1L 98 8 TPFCAs
M Sz, ¥ PFCAs (jRFEHH6-14) DR EIMLIES TR KASL.9 nelg. HEEV
IETHRK19 1ng/gTH o7z, PAPSORROH HEHN S I1XETPFCAsD R S
Nize Fiz ALVEREEIOPAPsEE N L~ 711d35.0 wng/g. ZIV7132.5 ugl/g
DPFCAsZE=ENZTNEA TV, P OPFCAsIZppm L RV THD, K
DOHBZFWUFHEOBEL D BIZHNTERETH o7z, PFCAsIIPAPsZ= & ATZ
EHERERIFIC D ERE RSN &S, FHEOPAPsHIPFCAsDY — X Th
LHEHERENS,

A. BHZEHRY

Rz Anoxr s g
(perfluorooctanoic acid, PFOA) 72 &
OHK T vEIILVEDE

( perfluorinated  carboxylic  acids,
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T EEZEZENTWHERE A BE Y
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7 )b (polyfluoroalkyl phosphate esters;
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HOLEMAERFTEELIFHS

NTWLSILEYMETH 5% (Daito
Kasei Kogyo., 1993). PFCAs~\ D7}
N7y b ERWAGHERICTHER
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PFCAsIZfNiH SN oD bEfiT
FNADBERD—DTH S gEMHEN
TN T% (D'eon and Mabury,
2011, 2007)
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M ENEL., A EL &
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280 C £ T30 C/minTHIE L 7=,
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EEORHBERADLE 7 F IV
A AR=BIZTREET o/ #IET S
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B TINWOENE T T 7 EE N
IOAT, 79 7ED2EDHE%E
Method detection limit (MDL) & L T
# o 7z (Table2), [EIXF|X100pgd %
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Table 1
a. Characteristics of personal care product samples purchased in Japan

Sample No. Type of PCP specific features  application bady site Fluorinated ingredients
Sampling Manufacturing
(ingredients listed in the labels on each product ) Year Country of origin company
cosmetics
1 manicure - nail PAPs® 2009 Japan A
2 manicure - nail PAPs® 2009 Japan B
3 foundation - face PAPs® 2009 France C
4 lip rouge - lip PAPs® 2009 Japan D
5 manicure (base coat) - nail PAPs® 2009 Japan A
6 powder fundation - face PAPs® 2011 Japan E
7 powder fundation - face PAPs® 2011 France F
8 powder fundation - face PAPs®, Polyfluorooctyimethy! trimethoxysilane 2011 Japan G
9 powder fundation - face PAPs®, Perfluorooctyl triethoxysilane 2011 Japan B
10 liquid foundation - face PAPs®, Perfluoroalkyl ethoxydimethicone 2011 Japan E
11 liquid makeup base - face PAPs®, Perfluoroalkyl ethoxydimethicone 2011 Japan E
12 foundation - face Polyfluoroalkyl silylated mica 2009 Korea H
13 foundation - face Polyfluorooctyl trimethoxysilane 2009 Japan A
14 lip rouge - lip Stearyl methacrylate/perfluorooctylethyl methacrylate copolymer 2009 Japan E
15 powder fundation - face Grapeseed fatty acid perfluorononyl octyldodecyl glycol 2011 The United States |
sunscreen
1.1° skin milk waterproofness face and body PAPs® 2007 Japan J
1-2° skin milk waterproofness face and body PAPs® 2009 Japan J
1.3° skin mitk waterproofness face and body PAPs® 2011 Japan J
14 skin milk waterproofness face and body PAPs® 2011 Japan J
2 skin milk waterproofness face and body PAPs® 2011 Japan J
3 skin milk - face PAPs*® 2011 Japan J
78 skin mikk7 - face and body N 2011 Japan H
4 powder foundation waterproofness face PAPs® 2011 Japan B
5 liquid foundation waterproofness face PAPs®, PEG-8 trifluoropropy! dimethicone copolymer 2011 Japan B
6 foundation - face Polyperfluoroethoxymethoxy difluoroethyl PEG phosphate 2011 Japan J
Control samples (does not list any fluorinated ingredients in their abels) ?
1 Cosmetic (manicure) - nail - 2009 Japan A
2 Sunscreen (skin milk) - face and body - 2011 Japan J
? The cosmetic and sunscreen samples that did not list any fluorinated ingredients in their labels were used as control samples.
® Sunscreen No. 1, No. 2, No. 3 and No. 4 are the same product with diffremnt lot numbers.
¢ PAPs; polyfluoroalkyl phoshate esters
b. Compounding agents of PCPs
Sample No Component Composition Sampling
(Weight %) Year Counfry of origin.
compounding agents
1 Mica treated with PAPs® mica: 95 (%) , PAPs®5 (%) 2012 Japan
2 Talc treated with PAPs® talk: 95 (%) , PAPs®5 (%) 2012 Japan

¢ PAPs; polyfluoroalkyl phoshate esters
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Table 2
Recoveries and method detection limits for PFCAs analysis of personal care products

Compound Quantification ions Instrument detection Recovery of Internal Procedural blank Method detection limit (ng g™)°
(carbon atoms) (conﬁmwa}ion ions) fimit * (pg) standards® % (SD%) (n=9)  (SD) (pg, n=9) (for 1mg samples)
m/z

PFHxA (C8) 313 (294) 0.004 81(8.0)° 19(15.6) 39
PFHpA (C7) 363 (344) 0.004 n.d. 40(6.8) 79
PFOA (C8) 413 (394) 0.003 79(7.9)° 26(10.5) 51

PFNA (C9) 463 (444) 0.003 77(8.5)" 11(3.2) 22
PFDA (C10) 513 (494) 0.004 78(8.8)" 13(4.1) 26
PFUNDA  (C11) 563 (544) 0.004 77(7.8)° 9(2.0) 18
PFDoDA (C12) 613 (594) 0.005 77(8.2)° 10(4.8) 20
PFTrDA  (C13) 663 (644) 0.005 n.d. 3(2.4) 6

PFTeDA (C14) 713 (694) 0.007 n.d. <0.7 0.7

"SD: relative standard deviation

# 1 L injection

2 13C,-labeled PFHxA °C,-labeled PFOA, "*Ce-labeled PFNA, *C,-labeled PFDA, '*C,-labeled PFUNDA and *C,-labeled PFDoDA

° The method detection limit is defined as the concentration that produces a signal three times that of the blank. The mean blank signal was

subtracted from the calculated sample concentration. No blank response was observed for PFTeDA and its method detection limit was calculated
from the instrument detection limit. The sample size was approximately 1 to 200 mg, and this varied according to sample concentration.
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Table 3
l.evels of PFCAs in personal care products

Sample No Compound (carbon atoms), Concentration (ng g™
PFHxA PFHpA PFOA PENA PFDA PFURDA PFDoDA PFTIDA PFTeDA EIPFCAs®
(C6) (C7) (C8) (C9) (C10) (C11) (C12) (C13) (C14)
{in a concentration order)
cosmetics
8 powder fundation 1,100 170 1,700 240 1,000 150 940 67 590 5,900
10 liquid foundation 2,100 290 1400 230 610 110 260 34 84 5,100
3 foundation 410 140 1400 250 880 130 430 56 210 3,900
6 powder fundation 800 200 1,100 380 650 180 360 71 140 3,900
9 powder fundation 910 150 390 110 320 66 160 27 59 2,200
1 manicure 140 43 910 140 450 62 230 16 44 2,000
12 foundation 170 140 430 330 270 150 140 55 62 1,700
2 manicure 21 <14 200 40 110 19 55 7.4 12 460
7 powder fundation 109 24 91 22 73 14 43 8 18.2 400
13 foundation 360 24 6.9 <08 2.8 04 0.7 <0.2 <0.02 400
11 liquid makeup base 54 12 43 3.2 12 19 57 0.9 1.8 130
5 manicure (base coat) 4.0 <1.9 15 22 6.7 0.9 3.0 04 1.5 34
4 lip rouge <0.8 <1.7 3.3 06 2.2 05 2.0 0.2 0.7 11
14 lip rouge <3.3 <6.8 <4.4 <1.9 <2.2 <15 <17 <0.5 <0.06 <MDL®
15 powder fundation <11 <2.3 <1.5 <06 <0.7 <0.5 <0.6 <0.2 <0.02 <MDL®
sunscreen
1-1° skin milk 6,500 960 5,700 660 2,900 330 1,400 140 600 19,000
2 skin milk 3,300 500 1,700 330 1,100 200 630 100 300 8,100
1-4° skin milk 2,900 450 1,500 290 840 180 560 85 260 7,100
1.2° skin milk 2,700 390 1,400 270 970 170 580 85 280 6,800
1-3° skin milk 1,300 200 670 130 430 76 240 36 110 3,100
4 powder foundation 350 59 270 73 210 47 160 28 76 1,300
5 liquid foundation 170 48 370 170 160 75 77 28 28 1,100
3 skin milk 3.2 <2.1 2.8 <06 1.2 <0.5 <05 <0.2 <0.02 9.1
6 foundation <14 <2.8 <1.8 <0.8 <0.9 <0.6 <0.7 <0.2 <0.02 <MDL®
Control samples (does not list any fluorinated ingredients in their fabels) *
1 Cosmetics (manicure) <04 <0.7 <0.5 <0.2 <0.2 <0.2 <0.2 <0.1 <0.01 <MDL®
2 sunscreen (skin milk) <0.2 <0.4 <0.2 <0.1 <01 <0.1 <0.1 <0.03 <0.003 <MDL®

Each sample was quantified once

a. The cosmetic and sunscreen samples that did not list any fluorinated ingredients in their labels were used as control samples.

b. Sunscreen No. 1.1, No. 1.2, No. 1.3 and No. 1.4 are the same product with diffremt lot numbers.

c. Concentrations lower than the method detection limit (MDL) were given a value of half of the MDL for the calculation.

d. Compositions of even and odd numbered PFCAs are expressed as (C6+C8+C10+C12+C14)/ZPFCAs and (C7+C8+C11+C13)/ZPFCAs, respectively.
e. MDL: method detection limit
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Table 4
Levels of PFCAs in compounding agents of PCPs

Sample No Component Composition Compound (carbon atoms), Concentration (ng g
(Wt 9%) PFHxA PFHpA PFOA PFNA PFDA PFUnDA PFDoDA PFTIDA PFTeDA IPFCAs®
(C6) (C7) (C8) (C9)  (C10) (C11)  (Ci12) (C13) (C14)

compounding agents
1 Mica treated with PAPs®  Mica: 95.0, PAPs*:5.0 8400 3,100 6,000 3,200 5700 2,300 3,800 1,100 1,800 35,000

2 Talc treated with PAPs®  Talc: 5.0, PAPs™5.0 500 130 350 190 600 140 350 62 150 2500

Each sample was quantified once
a. PAPs: polyfluoroalkyl phoshate esters
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Mg 3 AP ITIER T 5. 76> T, H
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W3 (JALOS, 2007), #5132 2010
FERITHEBHLE KK OB R FES
HHERNIZBNTTHICRRY > 7
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DRGHEEIIBELZ 3 ng m3EW
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7% SCCPs DR DHEH DFREE &
DA e REBEETIVICATLTK
QIPEBEEZFE L. 512 HA (B
FEH G 4 M), E 1 MR, PE 2
WRIZBWTEBLEZRKEZSYY
SO EVESNERAHEEDE
AEEIIal—a itkdEE
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77,

HAZRWTIE, STe&EmTTE

N5 D SCCPs DHHiEZE AED o 72,

Nakanishi and Tsunemi (2008) &
FEEDFIEZEZRWT, BHEENNT T4
> (CPs) OEINA R (FRCJ, 2003)
D& EIN TIANZH TS5 SCCPs DIH
N 2 ORE (JALOS, 2007) 72 &
MOHEE Lz, SEHBEOSHIZDNT
. 2010 FE ORI TR &
(e, 2012) IZHEDWTHEE L7z,
HMRH D D NWIEAIEHEL TOD
SCCPs Z&H T HH NS OHEHIIT
DWTIL, Nakanishi and Tsunemi
(2008) E[FIkkIC, BlEFmET AT
JVBEEICE D REZR A & U Cakm L .
PEH RO E L TIER U< 2010 4
EOFEMEMER & (EH, 2012) 2
AWTHE L7,
EEEN S O EIX. 2000 FH4EF
D HARNS O%E M Tk O3k
B2 LT BN LM ORGERIZIHT
Bl ENE LTE. FMITDNTI,
@ 0 85 AT & & A W7z, SCCPs

DORIGNOHELIEZEENT TEICH
VB AR R IC K D KA DOHEHIN
XN THDHEEZOLENTNDSZ &
N5 (Nakanishi and Tsunemi, 2008;
Denier van der Gon et al., 2007). &
FRENS OPFHIIMETE S &K
E L7z, '

NS I AT R B L VAR &
LT? CPs £EENIFHIEL TH
O, BEIMARKOEEREE /- T
W5 (De Boer et al.,, 2010), 2007 4&
WVAERIAEEREN 60 M ITE L

(Wang et al., 2009), F/z, L&
TAKHFTILSCCPs ITXLB5ELNI)VT
DIEGEINHERINTWBN, HEEOD
CPs lZIZEAEHRIBEINTNHAN

(Zeng et al., 2011; Zeng et al.,
2012)., £ZT. 60 HF kD CPs 4
RIAEEEDTNTH SCCPs THS &
KL, PR E 4% & L7z, HE
DERNDAIZDONTIE, TR ZED
TS5 AF vy hER (NBS, 2009) B
FONANOEE (CIESIN and CIAT,
2005) TEADFULTHEL .

SCCPs I RKH TRIAE L THEE
L. TOREFTHERIZESHDOTH D
EEZEND, AWK TIE Lamon et
al. (2009)IZHE VY, RN DHEH DR EE
G EEEB L, RELLRLIKR
Th KB T EZ LT D E,
SR TIZHBT2HEHE ElL.

E=E,x exp{ AZA [% —%)} (1)

Elrb, 22T RIIKMEES (8.31J
mol 1 K1) Thd, AUAITARITL S
NI TRV F—D2LE (kJ moll)
T, fAMASE A Pa)ll kD XA
FORES (MacLeod et al., 2007) ;
AU, = -3.82In(P,) +67.5.
Drouillard et al. (1998) 1% SCCPs
® congener CnHon+s.,Cl, DEIFIFRE,
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—5 @ domain D FHEFEHR 2 M5 D
domain OEFREFHEL THZA D
2-way nesting Z A WTHS L7 (

K), 232X D, domainl DJLIE
BTSN EZRBMREE DD
domain2 TXRET HEETEH A %5
fRIGETEET B I ENAREE TR 5,
MEAMICIMEMOEREZERET
5o BEZHAN, KO L 300
hPa & L7z, K& 5 OWMMEDS LU
FUEIIE ST O JRA-25 Fiftr T —4
%z M 7= (Onogi et al., 2007), &
Wi 2008 45 10 A5 20124E 8 A
TH5b,

B-2. K&Y 7T

2011 £ 1 AN S 3 Bz T, K
A £ X (Sakyo). HFUERHIR HLIX
( Fushimi ) . & E B B &
( Amagasaki ) . KB F # JHE T
(Kashiwara) @ 4 #1128 NWT, K
K[D 24 BEY T VT ERENEN
—EMREEfTo /. 2055, RETH

ERRX TIEZ D% S —H MR D
foc B 2 Wt BT o 72,
HETIE 2012 £ 1 BICERET
(Shenyang) . B L INZFDHK) 45km ¥
FHOENET (Fushun) TEF31F4 3
HID, FETAMNS 8 HiThFT L
¥ (Shanghai) IZHWT 5 HH 24
K-> 7 T ERTo T,

SCCPs I RGQHITBNWTIZFEALE
NGk E LU THET 5720 (Peters et
al., 2000), NATHRY 2 —ALAITT7H>
T —CEEZE LR LY DL
PEROWHEFNZ I DEIRL (K2),
ERELL 72 5 E 1L Fushimi, Agamasaki
N#) 1.5 m. Sakyo. Shenyang.
Fushun %) 3 m. Kashiwara.
Shanghai 7% 20 m TH 5. REHIL
Wi CHRE L. FERFITBWTHITL.
SHTL. 24 KRS > TU > TI2E B
EERE HEERE, Eid 7Y T
X AR EZOHIMOFELRE L
L7z,

F7z. 2008 F 10 HIZHEILET

(Beijing) . [AI4E 12 HIZ#EZ LT

(Busan) IZBWTHEED 24 K
YT T ERITOTHD, UK
HRKJHFEEORIEMED LLEIZH N
7o

C. WH5iHs

C-1. EFIVIZK D RKAHSCCPsiRE
vaKiil
PERDH RITHE > TRFEMEIRE
MWoHEE Lz HA, BE, FEMNS O
SCCPsEMBFH EIXFNZ£210.08 t
yrl, 5.2tyrl, 12000tyri&ino/z
(K3). HFEOHRTHENS OHE
HWESICEER L THB 0, FRzdER,
K, R, L#EEWoENTH
W, RU<EILEME TH HERBIL.
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Z 35 ORI FARIUTHE &N/
SN EDRDOND, =, HEEORE
RAFNEZ B L TEHIAENRE N,
BEHEOERD KEWEEBTIIILAN
0.3 mg m2 mon ' THDDITHL T,
7H TI1320 mg m2 mon UKL T
W5,

M43, ZOEEZETIVIZE A
TRHE L=, 20121 BT BT ok
HARGQFREDAEESHTHSH.
ETDOSCCPsHEH Dz e L.
. REENS L, @INIZMT T, 25
ng m-3% i 2 5 &R E O BB AN
S TW5, —H. HATORGHEE
FHEL DIZENT/AI N, HEASK
N1 ng m-3KmOEIEKICH D, BT
DIEFEITL ng m-3175%E < 2 id7z iy,

C-2. K& HSCCPsiEERIE
20114F DREPE4M R, 20124F D HE
SHi B K UN2008F DL, JERITH
HBIEREEE LIRS LHNSS
H OBPE4H S TIIKREHN RIS
72912, HAZBNZXL D5 ng m3% K
Z<BABHDRENSD, W3 ng
mS3HETHRE L TWa, 12HDZIL
TOREIZEEIDETE . BMFE
HED5.51 ng m3& 7o 77,

108 QAL TOREIXEM, £1IUT
DEL DB Z2MRE N, BElZTT
>/ 4 HE %@L T100 ng m3% L
[\l THO, EMEITMHEIZ227 ng m-3
Thol. T-8HD L#EETIZETSIT1
Mk E <, BMFESEIZ4.3 pg m3&
2olz, THUIKH L TIH DEGB X
OMIENE T DEEEIL15 ng m3FitETH
O, BT, 2k DIk E N, dERL,
I DIFIE2NITAI o7,

20114E 70 5 201242120 1F T Sakyo
T o 72, 7H R E O
HIEOHREE 2ITRT, XFOHIE
fE32.81—11.4 ng m3DHPATH 5

DIZHLT, EFOHEMIZ23.3—
197 ng m=3TH O, FrlZ20124F7H I
100 ng m3 %A HMEZFEL TW
Do

C-3. FHEME & FEHIME & D g

BER DI BNTHE - TIERR L 72 K&
NOPEHETIIERO KAQFRBE Z
BETERWIENHSN IR,
FITZ IS, HA, BEOHED
WZCOWTHIIZFDOEFIC, kE3 %
WY ICERELL TERLEZT—5 %
AWsZ &i29 5,

ETIVIZEL D5 K& HFSCCPsEE D
HESEEEEMEE D EiTo 72
(1. K5). KRHRBEDHIE®E
VR H Y 73 S B G o I E 5 T D
FHOEY B EDEEZZ T TND, T
D=8, EFIILVTIRHEIEMED H &2 28
EREBCHBATOIETIIRES AW
N, TNFNORIEH I BT 5 KK
HFREDOKE I IR —H L T,
7272 L. Shenyang. ShanghaiTiIH
L Zfactor2 D /Nl & 7o 7z,

SakyolZ BT D& RHlE & DR T
W BEOKRZEI &L, KFIEKLSESE
WEWE WS BRI 2L DR
PHREETETWE (R2), =272
L. EFROBEIIHEIENES, 2011
VLB REHE & 72 5 DIZR L TL 2012
FEIB/NHE &7 o TW 5B,

LT U o HA R D SRR B A Ll
L7zEZ A, ElEEFEETE WM
Baf7~ (6. r=091. p=1.37x
1010), 23 OT—F DS E, 15T
factor 2L FDORAETHITE TV,
B DS DT —4 HikZElIfactor 4
DR THolz. £z, SakyollHBlT5
EHECORBEHZDEHBETE TV,

D. &%
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RO BITHE - THEE L 728
BEETINCHEAZEZA, IS
7% SCCPs O K& HREIIFEHIE L
DIZHMTNEL o= (K4), Z
TR LT RES 2EECLUZHE
BEETIICEAEA, KGHTEE
DI BEEIZERME MRl < 5L
7= (K5, 6) 2OEEDODHRKRIZH
TAHEHEIL 320t yr-1 TH O, [Ek
DA FITHE - Tz 356 DERIT 4000 fF &
o’ (A7),

K&H SCCPs IBEOHIEMITITL
FIELS, ERTEWE WD HERZE
HENH O, EFTIVTH ZORHIT
HETETWE &1, 2. K6),
2012 1 ABLUN 7 HAIZBIF KA
i SCCPs IBED A2 %K 812
SRT, THIZIZ25 ng m3 2B 51
BNHA2EKZESDITH LT, 18
WEHERETICEEEINS, £, H
ATIH1AIZIngm3 28R 5DILHE
PR E WS BT ERICERE 53T
WBHZENDND,

ARFE THEM L 72 K& H SCCPs 2
FEHlE D> 5, Shenyang, Fushun
TEHEONEHROFEODERIZIEET
HbD., ZOHIFITARIIHL TEDZE
HIEORE FIZAIET DM, 1 HDOKRK
FREEN 20 ng m 3 B THD,
Sakyo. Fushimi D7z 7ZINEERE
Thsd (EF1) Enwd 2 &iE, &£FIT
BWTHENS HAAND SCCPs Dk
BRMEENEBIT/NINI E25H<
AL TW5,

B TIEII ST, 20124 1 AP
LT RizBNWT, HIEMT DKL H
SCCPs &Kzt L THEZREE T
DROSDEDDEEGEETIVICKD
FELE (B9), ZNiZksE. 1
AIZBWTIEH A 2K THE B R
3 B0%LATFTH 0. iz BIsEoR

P eV ZETE T 10% 12 Bz
B, Ele, RAHFBENBARTS 7
AIZBWTIE, FENS OHEH B
BT 572017, HARIZHBIT S HEBEE
R DENGHERT B0, TN THR
BEHFRICBWTIEHERICBWTHE
SN EEEZ DS, Al
B, RO I ZUSHEEIEDIF &
WEFHELBWIETOHEDHAIZ
BT, BHEHRICBWTITERA 25
HIEWNEEL TWS Z &5,
EREAOERHZ LU, 2007 4
DB, ENTEEINS BT
& SCCPs I3 & N Tz (JALOS,
2007) ., SCCPs Z & {0 @M LAY
FEFERAIN TS AEEDEEIE
TERW, LMLARS, @EinTE
D& AR AKIRATIZIE VY Kashiwara
TOREMENE BN ET EMNS,
SREMTIMNBEEOHAOHHIET
HDEFEZIZS W, L AERIZE
HTEBHEEZSIITER, SCCPs
DOEHEFEN S O O F N el HEH:
ELTEWEEBZ NS, AT
EFIVIZE X 2EAND SCCPs HEHI D
DNHELTTIRAF v I EROLRE
BEMEALTWS,
AWFEDOETIVICE Dt ERERIC
L, HARDOEHERLAS O #Hls TL
K& H SCCPs BENLZFEIZIT 1ngm
BITWIZIRNDITHR LT, BEFRITIE 25
ng m3 Zi@E A HIEFITHWEGHEL
NHHEND T EIWTRD, F%. 2D
LEORBZRDERIZRENEZNE S
o, T & ZIXH AR O g TRIE S
BHIREWKLOHERTHILEND B,
SCCPs EBEDOBNEHEIIFICE
DEFEOBEXREEICILDHDTH
0, X (1) THRERHT S5 00
RETH B, 2721 2012 F£E D Sakyo
B LN Shanghai IR 2 HIEEILH
BHTETWwaW, X (1) X 300K L4
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FTIREEICRT SN EDZE/N
JERITRKEL, BT L D HEAT
DX DO HH M ORENR N &0
FERO—DEEZEND, 5% BEF
DOEREOHBIMEZN LXE50%E
NH 5,

A, EICBTS CPs AEED
W EZ T T, PEICBIT S LEST
KD SCCPs IRERE ZfTHN T
5 (e.g. Zeng et al., 2011; Zeng et
al., 2012). 7 7IZRIT B REA TR
EOBRIEFNIIEFEITZ L WO REHR
TH 5,

CPs 3. B—WE T3/ <, &R
BT, mEEENOT ALERO RIS
47 CPs 6725, ZNSLEY

DORERRIIE, BhE TR ITKE T 5720,

FATRIIRA ORI EZR 5, N
SHERLLLE TN D E LT, BERED
BWREEIZIDWTD FEICT D 2%
ENH D,

APFFEIC L 5 RARFPBERNE T —
FIIMD TEHERAAZEZGZ5HD
TIH 20, ERFIT DN T O am &
BB ELEEEARA TS TH S, 51
HHA, FE, BEEIZBWT, K&F
BEEREZ#EL TWBRERD D,

E. &

AL TIZIREEF SCCPs DHHIA
EHEET B0, RAANDOHEH & K&
HEEICERL CER, HA, HE,
HBEICBIT D5 KEND SCCPs HEHI D
WE LM EHETE L. e KRG %
EFIVICAN LT, HERARRFEE
P E L, S SICHADRE 4 # s,
HFEO 3 H R T REHREOHIE & 17
Wy, 2008 FEDZ, LR TORET
— Y EHbETETIICLDEEE
EOREEIT-, TOME., EFI
TIHAEMIC RosND A, #®E, F

E DOHUFIZ X D REDE VN, RE L
KX TOREOFHEIE W 2k
MEEETECWE, EFIICX 55
BRERICEINE, BRIV TITRA
DIRIUZ L B HENS D SCCPs D
AN KRB I N, FDO—F, HA

FEPNICIEBRA D PRIEN L, R

HIZBNWTIERAFTIBEDOHE KT S
BERIPWTHEHBET 2 Z ENRE
SNz, 272 L. BERICBITLERE
OFBET s Z U<, X0 MR
BEPHETH S, £/2. HEROETT
NSNS ICBNW T KRR T IEE
DORE 21TV, KK DOET I TRE
NI BFEHELNRON DN E
HINERTDNEND 5,

CPs DHFRZEKOAEERETH 2 H
ED, AR TRBINDLDITHA
DREICHNEEEZFZTWDHET
572 51E. FEERNO SCCPs I2L 5
BREBERIIEA L N)VIch D EE
A6, FENSZ ORMmZH AT
HHAERADODBOLREICE S THEKNR
METH D, £/, KEDOHRUUTLD
MAT DGRy EIIHERE® LS
L THECKEERT D, 9%, FE
T®D SCCPs AEBNTEDR—AT
e, RKQ&zZz@EC THEET 5
SCCPs IZ& D HADERRD £/-75 %
INHAEEREHH D, I 512, SCCPs
DR, RN 2B E T,
H7PT7ICBEST, AN DEH
s BOEEDOMBIZRET S &
HEZHND,

T, KK OEEN S, BEDOH
AREWNITEH SCCPs O BHRELTEHR A
FFET 2l REMEDVRIB S 7z, HEN
5OHHED 40 7D 1 OHETIEH
BN, HHEHICBWTIZEBEATH 5
EEZ5ND, ENOREFITIIEA
72 LX)V D SCCPs {BHIIHER SN T
W WY, EEESEHTIVNEND
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FRZE, NRER, FRE=. AR
e, BIAE. MEe. BHiasT.
AIBE KA EHEREI/NT T 4
> OPEHROHETE . FE52(0T B
At 20124E11H17H. kil
SLERIR R
RS, EEE . AREH. 2R
. BB, BHEEFT. alRE.
INRBAR  RAFESEERIL/NS T 1
> OPEHIROHEE ., HE83[E H Ak AR
£, 2013FE3H25H. IRk
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#£ 1. 2014FEDOREWEIZBIT D KRG HSCCPsD HEHEE (ngm™3) ORIEME &
EFIICK 5EHEME. FHEMEITIHA, BEOHHEEICDOWTRELL 72
EEETIVZE 27z, R EEETIIRRETIINTIRE—7Y v RiC

Y95,
HIE = HEH HSE 52 E s EE
(ng m3) (ng m'3)
TR A2 X 2011/01/24 2.81 3.67
(Yoshida) 2011/01/25 4.05 2.44
2011/01/26 1.80 1.85
2011/01/27 1.64 2.12
2011/01/28 1.90 5.96
2011/01/29 2.58 1.60
2011/01/30 4.89 1.82
EMFEHME  2.60 2.50
TER TR ALK 2011/02/10 0.57 1.90
(Ujigawa) 2011/02/11 1.93 2.22
2011/02/12 1.73 1.19
2011/02/13 7.47 2.82
2011/02/14 13.7 1.99
2011/02/15 3.26 6.72
2011/02/16 2.99 8.92
AMSEIE  2.94 2.89
TR T 2011/02/25 3.35 5.04
(Amagasaki) 2011/02/26 2.99 11.1
2011/02/27 9.14 10.2
2011/02/28 8.37 3.73
2011/03/01 4.85 5.05
2011/03/02 2.15 2.35
2011/03/03 2.90 2.55
A fi SEIHE  4.20 4.86
is) 2011/03/11 2.51 6.41
(Kashiwara) 2011/03/12 9.83 11.6
2011/03/13 2.79 11.0
2011/03/14 1.91 2.61
2011/03/15 0.963 3.54
ReEEE  2.63 5.92
ey 2008/12/14 3.78 3.31
(Busan) 2008/12/15 7.25 8.42
2008/12/16 6.11 6.89
MEME 551 5.77
| =] 2008/10/18 242 261
(Beijing) 2008/10/19 166 183
2008/10/19 348 247
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2008/10/20 190 313

REEE 227 247

o 2012/01/04 15.7 8.46
(Shenyang) 2012/01/05 17.7 8.97
2012/01/06 19.2 7.83

RMSEEE 175 8.41

HENE T 2012/01/08 16.8 23.9
(Fushun) 2012/01/09 22.6 15.7
2012/01/10 7.18 6.49

REEE  14.0 13.5

g 2012/06/29 4617 1069
(Shanghai) 2012/06/30 4650 2474
2012/07/01 2338 2199

2012/07/02 5470 2045

2012/07/03 5498 2056

REI9ME 4323 1895

2. EEFERK (Sakyo) 1IZBITS5KGHTSCCPsDOEHEE (ngm3) O
HIEME & EHEE, WE TR RO 1 BoEgREIc k5, EHEMIZHE A,
BmEOHFHEIC DWW THREL L ZEE2ETIVICE A T2,

AR H5E 1 sHEAE
20114F1H24—31H 2.81 2.78
20114%5H9—16H 23.6 27.1
20114%6H6—13H 39.8 88.2
20114E7H21—27H 50.0 374
20114E7H27H—8H3H 23.3 72.5
20114 9H8—15H 51.5 46.4
2011412H18—25H 6.34 4.73
2012¢1H16—23H 9.86 3.73
20124E2H27H—3H5H 11.4 4.22
20124H16—23H 26.5 10.4
20125H10—11H 6.02 9.64
2012F7H9—16H 108 71.7
20124F7H16—17H 197 49.6
20124E7H18—20H 120 47.1
20124E7H24—26H 135 103
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