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1. A&RUERAERE

N Zau=F L oOAEEOHRBIIK 1 IRT B0 THhbH, TEMEEAI: L,
ZER72 MBE~OFERIZE, RFORERRICEDOE TEEENRE ML, 1971
ENZIE 12 TRy EICE TR LD, 2ERH T ABEENSEEL L2 &R Eh
SWICHE U7z, D%, M) Z7ooxF Lo oREBEAIE L UEbnC&iz7m v
113 X° LLI-hU 7 auaxX /e Lol - RS g ik oslsh o Hib
SN, EHICCFC (Zauu7ituah—Ry) ORBRIELTR ) Z7roFL %
BB L CTAMESNTE/ZHFC (ON Fu 7t uh—Ry) NEWIRESEE2E6T
LT EMBAERE - MHPIH S ND R E, ZERBRERDEAGS TR ZenF L
COAFERITHE A MY KL CE 2 (K1, RFEEEREEERZ v—7 2012),
LovL, ERICEEEITBDERICH Y, L ICRkibIfEFEREE LR Lz &
25 2011 AL, LFTEFKFTII N 7neoF Lo OAERFTE IR 2
S TW5B,
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1 HHAHEICEFS M)V O00IFLUDEEEDHTRE
IREFPESEE L5 TEMGHEE X0 1Rk

—J7C, 2012 AELARE, BV 7 m o F LA EE O K OESE o HANC B
T oUER (AN 48 AFVERER 117 5, LUF, MEFE) L\vWoH,) OF fEE(L 7Y
BIZHEINI o), fiE - mAEFEOREHNFE DT O, ARINATHD (1,
RFPEEDE 2017), TOWEIC LUE, 202 FLIE L& F 7o F LoD
- AR ORBEB IRV TR Y, 2015 FEORE - i AElT 44,122 T,
1971 FEEDEFEED 12 T h RV ME 13 LLFICETHED LTS,

7B, M ZuooxF Lok, BURTIEERICTEARGEA (SRIIERES) &L
THHSNTEY, ZoMmoRHRE LT, KSER (F2%), (LSRR EN D
% (BREEE 2012),



x1 HHEIZETFA U200 FLOD

&, WMAE (Bf: br 5H)

z2 DHEICEITH R0 IFLOD
HEE (B b F)

EE OWE-HAR WEE  HAR g wap A TARUSH ZOHRE
WIE AR A e
2003 85,049 84,079 970 2003 83,254 46,292 36,962
2004 86,597 86,293 304 2004 88,064 50,836 37,228
2005 82,428 82,239 189 2005 82,899 44,193 38,706
2006 79,397 79,299 98 2006 76,656 40,675 35,981
2007 75,783 75,693 90 2007 74,755 38,229 36,526
2008 61,840 61,756 84 2008 61,514 33,825 27,689
2009 49,451 49,439 12 2009 54,657 41,686 12,971
2010 50,232 47,894 2,338 2010 49,657 36,515 13,142
2011 51,586 41,990 9,596 2011 49,814 37,377 12,437
2012 46,399 42,936 3,463 2012 47,371 35,743 11,628
2013 45,731 44 812 920 2013 42,975 30,648 12,507
2014 39,171 38,438 733 2014 41,251 30,799 10,452
2015 44,122 39,244 4,879 2015 44,895 34,430 10,465

MR PEEE & RRPE Y WE ORLE - AKX O R &0 1ERk

MU ZmuaxF Lo OIEFEOHERMOHERIZER 2 D LB T, 2003 F2056 2015
R THHREITFER L TV D GRRIFEEEE 2017), F7IZ, st & O 9 & LA
D H B OWRVD ABEZE TH Y, 2003 IR 2015 FI121X 13 LRI LTWnW5,
2007 £ F TIHIEIFFUT WV THER L T2 2%, 2009 4RI RIFICHEAD LTV 5,

BREEE OFERMEARILEY (VOC) HEH A >~ b U FRE (BRECEHEMFZEAT 2016)
W2k, 2014 FIITTEREEAIE LT9494 b J4ED R 7 noxF L ME
HaInnTnwicean<Tky, mb kO HERITUSNAD N 7 reF Lok
PIXTEMERAE LTERAIL TS L0 &b s,

2. Hrkin

MU ZmaxF L Ao, BEIREICS 2 HESCH N kohcr o7 anm
TF L UPEE IR SND Z EICKVERT D E SN TS GREETE N BRI
AT 1994), £, T - W KFIFEET D RN ZJreF Lok, 777
BT F L OWMEMSREEREE T 560N EENL EEbhAN, FORSITIANS
B7ptlE - H EERD EDTNTHY, BEFO N ZJoaooFLrolidl A LX
NEEEHNZE D R Z IR E L TnWA EB 2 bivs, T8 - M P KGEREIE I, +
R AN EEED N ZenoF L oSN TEB Y REETE S BRI
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AT 1994), HHERIBRAT A OBENIE> TREKFITRAT DA REMENH 503, 15 - i
TARIBGD LB R TIHEMBR AT ANKLINRATLEEZEZ XD &, TORITRELA
<, REFIWHEET D MY ZzaaxF LrDiEe A SIEARIEERNC L 5 BN 72 KK
~OHZRFEE LTS EEZBNRD,

OREICHEIT D ANAHR Y 7 oo TF L DORE~D I OWTIE, Felb
WVE DERBE~OPEH B OIS K OVEBLO M DR ICEI+ 275 CERE 11 4E7EE
%86 B, LT, MLl L)) 1I28ES5< PRIR HIED T C, BE~OHEH - i)
BEORHPFE ST ONTEY, RHXGAOFELECHEHIHIZ OV TOHEEHER &
AbETARENTVWS, M) ZrmaxF L0 PRTR O H K OHER R HIZE 3
(RRFPEEAL - BREEE 2017a) O L B0 T, mHPEHEITHR 2 2B L, 2015 41
2001 LT, S LITFIZ > TWa, mtBEiEIE, 2001 44 )X
BT, REAA~OHEHINHAMELE X7 fEE, 2006 422 LI I (28R ©, 2015 4
FEIZIE 2006 FEE O3 < £ TITEAD LTn5, mHsMEE R, 4] 2 40 HE
FHFER SIS TE R o 72 2 LB RIBIZIE KR HERT & 72> TV 5 23, 2007 4F
FELIREIXAMEmIC D (RRFHEEE - BREEA 2017b),

%3 PRIRICKA MUV DODOIFLUOD 4 PRIRICKD )2 BOIFLUDERE

RIEHL - BEIEOHE (B4 Fo F) AR DRBREHEEDOHS (B bo F)

O RHPEHE  BHB B A R ORK A T s A

e & K3
2001 6,322 1,815 52,527 2001 6,317 6 0 o0 6,322
2002 6,048 2,303 12,876 2002 6,044 4 0 o0 6,048
2003 5,782 2,795 928 2003 5775 4 0001 0 5,782
2004 4,997 3,034 1,017 2004 4,993 3 0001 0 4,997
2005 5,108 3,098 1,048 2005 5,105 2 0 o0 5,108
2006 4,575 2,436 1,193 2006 4,572 2 0 o0 4,575
2007 4,542 2,382 683 2007 4,540 2 0 0 4,542
2008 3,668 2,008 636 2008 3,665 2 0 0 3,668
2009 3,325 1,918 566 2009 3,322 2 004 0 3,325
2010 3,373 1,925 791 2010 3,371 2 0 0 3,373
2011 3,198 1,832 585 2011 3,196 2 0 0 3,198
2012 3,082 1,645 567 2012 3,079 3 0 0 3,082
2013 3,039 1,604 494 2013 3,037 2 0 0 3,039
2014 2,833 1,554 470 2014 2,830 2 0 0 2,833
2015 2,667 1,446 540 2015 2,665 2 0 0 2,667
(PR PEZED - BREEA 2017ab) (RRFPERESY - BREEE 2017a)



T, BARBOPEHEZ 2D &, TDIFE ALV ERRI~DPEHE SN TWD (4,
PR PEFEE - BREEAE 2017a), WA OPEH EOHEEHZ IV T, BEEARR D HE
HETHGRF STV, 2 THGERO R HXRIOFEF) D OPEH EOHER
ThiHZ D, BHIROPEHBEOBAERNYEHEISG A E x5 L, BHIDO RNY 2
P F L UBIFEAERKRRUCHE SN b EHEESND,

REEONA CERK 11 ) fifglci, ERMBRILICBEREZED THERK
THYE D RKA~DOPEH 2 I3 2 BUREAN T O T=As, 34EFHE O 2 B (PR 9
~11 A, SRR 13~15 ) 12725 B ENRBRIZ L - T, MERICE S R Y
suauxF L ORIEEHEIX, 1975 FEO 7411 b2 4FE) D 2003 FED 2,519 b
Y EASTBATED Le (PR #RS KX 2003)

—J7, BREAEEILEY (VOC) *ROPEHA X MU OREIZHIZ->TH, b
V7 aaxF Ly ORI~OHEHENHEG STV D (BREEA 2016), VOC OHEH A
PR RVIZBITS MV ZunaF Lo ORG~DEIHEZ RS L (F5), 2014 4F
EORTPEHEIZFS T &, PRTR O KA~OFtE & & B EDO &
D2EEMZD N Z7ueF LR REICHEH STz LR ST B,

F7o, RA~OHPEHED PRTR JEHYRIL A ERNNZ A5 &, 2015 I3 B R
G, dk s BB SE, AR A B RERE, — e G ZE, 2% -
TARGEEED S FEFET 100 F FELUEO N Znu T Lo RAA~HEH L
TBY, TNOLO¥(EMECTEEROPEHEDR 8EIZ EDHTWD (£6, BRFHEESL - &R
B 2017a), EWCTEMAWERIE L TR ZonaF Lo MEAESRL TS DL
Bbiv, VOC HEHA X b U OFFETH TERAEEAIE L COMEHICHES JEHR
K a TS (£5, BREH 2016),

HARRTRY) 7o LU NERT 5 EoWEITR<, bAEICKIT A REAFTD
Ny 7mraxF Lot FicEBRLZEORLE KT ABIEHEHA L L THEH ST
WAHBRTORBICERN L WA b0 Ll S5,

&5 VOCHEHA RV KYIZED MUY/ OBIFLUORSHEE (B : Fo 5F)

H AN T AR 7»—%\/7 Iﬁﬁﬁ Ene:n
EE‘}_; = = LA {E%IJ Vv e s
2005 17,333 256 58 16,591 68
2006 15,549 246 58 15,170 75
2007 12,835 228 56 12,516 34
2008 11,955 191 51 11,689 24
2009 10,190 151 43 9,978 18
2010 12,374 160 39 12,148 26
2011 9,374 143 36 9,195 0
2012 8,581 122 31 8,428 1
2013 8,064 114 29 7,920 0
2014 7,973 109 31 7,833 1

(BRBE4 2016)



%6 PRTIRIZKA MU OOIFLUDERENORIADBELEHLEE
(20154 % : B : b2 )

SR KRR &
&R R RS 1598.5
i 05 FH R ha L 2 207.8
T R B s 2 176.3
— kb A B 129.5
223 - sl RS 106.7
7S IES 94.8
b T3 82.4
FEE e B s 3 80.5
Fedk a8 il 3 71.7
= Y s 3 29.9
7T ATy o B RLESE 29.1
eSS 19.0
Z OB 16.7
Vel 3 16.0
AR+ FIRI - (R BE a3 2.4
RS 1.8
PESEFEFE AL PR 1.2
B - R R 2 0.3

(REFPERAE - BRE5LE 2017a)

3. RIERTOER

R Z7aoxd L AIRRE RS TIEEICOH 7 PV Vic k> TR sh, 4
VIR BN ENOWE L OIS ESNWEFZ 2 HiLDH (ATSDR 1997), OH 711 & D
FOSIZ LD E 3~ 7 B, AV & ORGS0 EE 1 ELLE, T P h
Ve DRISIZ X BT 04~4 5 A &t s Brmx ¥ — - EERMTRE
BRASEHEAE - PERIME S E U A 7 EEFIE & > # — 2008),

N 7= L UAdKEREFP TIINM I WeEB 2 b b, Wl TIEmKs
fRS e S (US.NLM2011), [bFFiED &3 skl CI3E it & e s T
BY GEMEEEE 1979), HRMESMETOAESMITIEFICENO T, BREEKTIZHEL
ENTHGE, FICRKA~OERIZEI VD KENLRESND EHEESND, 727201,
EAKEID B REL, KBEMBENKEL 20N END, BEKPICHEOEELE
WZHEH S5, KICEETIEEICE T 2B 2610 =¥ — -
PESEHNT R B PRS- FERAIME W E ) A 7 EHEE > ¥ — 2008), F7=, 47
2 ) =)V KR GERE IR IR N S W20, AEiEREEIEVW S E 2 B, EFRED
A AV EMEERBRTL, BREEAOELIMEW S HESNTWD GRpEEE
4 1979),

TEEPICFE AP S5 E, KLV E, MEMEW 2D, #ITFEREBL T
AR T 5 GRETENCBEREENEAT 1994), 188 - MU F/KP OBKSEMH T
T TTHRERSIC LY, T ho7ancFLond MY ZaoxF Lo ndmkd
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H—TF, MU Zupu=FLonl2-Yr7ancF L ool =V E ) v — s &R
SNDHAREMEDRH VD, DREOM T RGBS 12- 7T L ooy
=B/ I N e nF LD RAEREERE LTS EEZX LD (BREE
JTERLERBENTFEAT 1994).

PRSI T O KIS DIEMIC X D ESREFERTIE, MV ZeoxTFL v
Do RN S5 £ TOFEWMIL 40~300 AT, D% 41~110 A B TIIE iR
SN EDOHENH D (Johnston et al. 1996)

4. RRE=Z2V TR

U ZaaxdF Lo ORKIGYEDRBNZ OV TIE, 1997 FEELIBEICAE ERRIGY
METE=F) AL LT ARFIRIZ L » THRFEENMTOhD L5127,
ZOREIZELD N 7T LU ORKIGERNOWRIIERTO LB ThDH (R
BEAK - RAERER 2017), 4 FEREIT 1997 4RFE/ 5 2000 4 I20MT TR E <K
T L7, 2009 FEICHT TOTHRIKTZ27R LD, TORITHTVDTHER L T
%o BAMEIL 2002 FFEEE TIH 50 pg/m® 2 2 miREZ R THIA b H o2y, i
VBB B 20 pgm* LA FIcE EE - T 5,

£7 b)OOOIFLURRREOETREDHERS (B4 : ug/m’)

R AL Rtk R E /IME RKfE
1997 55 680 2.3 0.063 39
1998 271 3,275 1.9 0.049 78
1999 313 3,779 1.8 0.018 60
2000 327 3,948 1.2 0.0039 15
2001 332 3,985 1.3 0.022 26
2002 341 4,092 1.0 0.0012 70
2003 373 4,476 0.92 0.022 18
2004 361 4,332 0.93 0.0030 22
2005 406 4,872 0.75 0.0045 15
2006 397 4,764 0.90 0.0045 13
2007 399 4,788 0.76 0.0042 17
2008 399 4,788 0.65 0.0086 8.8
2009 404 4,848 0.53 0.0052 14
2010 392 4,704 0.44 0.0081 10
2011 364 4,368 0.53 0.0074 17
2012 367 4,404 0.50 0.010 10
2013 369 4,436 0.53 0.0059 16
2014 364 4,368 0.51 0.0078 20
2015 353 4,236 0.48 0.0060 11

(BREEA K - R&xEREER 2017)



F72, W21, M) rZonoF L rORKUEEDOFELHEEOHBE L, Bk 10 F
M OMkFEE =% U o ZTHUS OFEEMEOHERS # BT b D TH 5, BT DREDOHER
WZOW TR 2N ATl s (2, BREEAK - R&EREER 2017),

2.5
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S 15 cnnn JEET =2 7 S
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1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
FRE

2 M)/BOOIFLVRRREOETHEQCHBRTBRKEE=2") v JRIZETS
FEFHEDHRE (REEK - KKRIRER 2017)

BERKGYEMEE=42Y 7 (FFER) OHGEMEDE, FEDORAERDOLEL
ZAF e T—JREREE |, WENEWE Z P> TN D FEGORELET 57200 TH
ERAREL ) L BEELEOBEEAIROKELZTRET 57200 THE] o 3FEHEIC
I TWD, Rk 27 FEORIER SO BRI OFARS (£8) /b &, [H
EFAEVEL ] OWEHSTO FY 7 aaxF L v OFEFZEE ORI 11 pg/m?
EDpE, T—REREE) ° Nl ISR T, TEERAEREL OT=41 7l
FRUZIIT 2B, RRMEE bITE <, HIER X BIOFENEEE DO BEE /7546 2 AT
b, TEERAEWE ) CHERIRE OO E O RN E MR (X3, BREEE
K RKEBREER 2017) 8"AH6N5Z 0D, HEERAFRELD] OF=4Y 7 Hifh
DO—ETIEL, M7 uen=F Lo ORKIRENBEEREROLELZ T T 5 ARtk
MENEZEZBND,

ZD, FEERAEREDICBWT LD MR EREELZ1T> 2 & & L, PRTR IZ
L AHEHE - BEEOBHBEHRSE L2250 L CTEROHI THEZI1T 72, T Ok T
[FHRED LB T D, 7ok, RFEITEREAED ZEMGHMIZ LI & S5 5 TR
ELTWARNWTED, ZOHIERFITERE I & B G C& 5 6 O TlEZew,



®8 MABRMAD M) /OOIFLUORIREE=FYVIHR (FR21EE)

A e K FEIE (ng/m) Be/ME (ngm?) | BRKRAE (ug/m?)

— B b 248  [258] 043 [0.44] 0.0060 [0.0078] 5.5 [4.7]

[ & FE A TRE 43 [46] 0.79 [1.1] 0.0068 [0.012] 11 [20]

ASTE] 61 [59]| 047  [032] 0.011 [0.0088]| 46  [3.6]

VI o [ R A TR S 1 [1]] 071  [0.46] 0.71  [046]| 071 [0.46]

4 £ 353 [364]| 048  [0.51] | 0.0060 [0.0078] 11 [20]

ME=X VU rERE, A LRI EOSET AR (12 228) BIE L7 R Z &SRR E A R

LTWa,

X [ ] NOEFITFRK 26 £ DI Z =T,
e TEERANEL ) ORYEIWE Z LI —E & EOEFIHE OPEH A RIA Fh 5 FEaTE )
SRR S kIS 5 JEH RIS B SR D,

gé50
S5 o — RS
*ﬁm = |
Q35 - BEFEFRER |
ﬁm | O -
=25 -
820 -
B 15
§1O .
2° -

0 -1 T T T T T T . T ‘_‘ T T -_\

01T 0.1~02 0.2~03 0.3~05 05~07 07~10 1.0~20 20~50 50~10.0 10.0f
FFB{E (pg/m)

K3 2005FFEDQOR)O00IFLUICERIEERLEFEYEET 2 VI RAERREDEELH

(RIFAK - RRURER 2017 M oER. TREMNMDEERLER] (X TEERLR] ITE&H=, )

5. fUYOOIFLUOBEETE

KEFORY) 7o F Lo, R EICE > TEBEAKICBITL, REKSAEMLD
BHRZEL T MIBEIND TREMEILH 208, HRMENE L, KIBEMENMIWT &
W, 1ZFEAEITNNAZBEL TREISND EEZX DD, 2015 FFEOHFERTIGHY)
He=H )V THBEBBICESS RANOMERZB L CTREIND M) 7oz T
LVyOEIE, FFREZ 1Sm’d &35 8, —RBREDOYEAMEICK L 6.45ug/d & RES
N5, KEZ50kg L T5L, KEH-VO—HIREHERIL, —HREREOFEHEICK L
0.13pg/kg/d, FAETREILLIRE A2 3 O T2 H RKMEIZKT LTI 3.3pugkg/d L RHESNLD,

FENZELRTO MY 7 unxoF LU BE, JEASEEICL Y 2012 KTN2013 FEED
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HINCENE S £ EEEFRA CIIHRKIE T 1.7-2.7 ugm® ThH o 7253, EN TREMGT
RV Zen2F LRI 2 ERIIAY 6T, RREERZWEELH LS
ZHNTEY, WHO (2010) DENEKIETA RT7A4  TED LIV EE + 712 T E
LoD Thole (JBAEEE 2014), BEEOFERKGEWEOE=4 it
f e & IR EE OBENEREEEEFEEREZRAICHET D L, ENEXND
HREE R EFRBREDO N 7 oo T LU OBRREZZIT WL EEZLNLD,

MU ZmuaxF L, JkOPEH HEGYE 2 U TRKSCH T KR Z TGS L,
BRI OBRAZE LT MNIBFESNLIBENRH D, T, KEKNKEHLUE
DRBELIZBWTIE, Yy UV —CAREICBWTHEENOWILLZY, R L0
EWALIZNTHZEICLDPBELBE LT, REEORENMTONL TS, Ziub
DR A EHTKEKEZBL, &KL LTSLAdDKEKIZEEND M) 7T
VIR S NS & L CTHREENARESINTEY, KEAKDHGIZI W TIIKIEKK
B HLYE 10pg/L DMESF SAAURAGEKR D 1 ugkg/d #8225 bV 7 ruaxTd L2 |Tig
BRINDZ LN EBZBID, 2015 FFFEITIE, KEKDFEKDH1E 0.011 mg/L LA
O RN 7T U U NEEROFEEFR TR SN, KKK CIEEEEZE
25 M) ZavF LR S Tunieny (AAKERS 2016),

IR KBRBEHLUEIZ DT, 2016 AFEEOFHA TIE, WA T3 A (Bl 0.1%),
VHY I P DX A C O R, Mt £ E T =% U 7 FH#& T 240 KD
HFATHR) Z7onF L o3l FAKRERMED 001 mg/L Z#x TRIESATND
(BRBEA K « REEREER 2017), fcmEiR IS R A T 39 mg/L T, RIZZ D
MR Z OB KRSRAETE AR E LTEEHT % &, 3.9mg/kg/d & 72508, —MIZIZHT K
BREEEEL X DM FKIZOW TSR ER RS ND 72D, #HFAK2HEH 0.001
mgkg/d ZHZ 5 M) 7o TF L UREINDL Z LTV EBx b5,

BEFO RN Z7oonF L UBEIZOWTHE, KET 1996~2000 FE 12 A —/3—
HETHEALTLTI0EOBEMIZONT 20 Z A LI h—2 1 ¥ A4 = v FHEOREE
NESNTEY, 29fOELND ngkg I —F —DR LU, RWHEE TR S
LT %  (Fleming-Jones and Smith 2003), F£7z, KED T AT A T{ThOVIZiE T
X35 DINT BT INEEETO0.04 ug/L (<0.01-027pg/L) O R rZmonxF L
VIMEH SN EE ST D (Hiatt and Pia 2004) ,

BHEABTO RN 7 rozF L UEEIZOWTIE, BEEABEOEIK Z 5D 7 kg
HEERLTRY, —HORENLS R Z7oacF LU RHRE ISR TWER, KRR
BENELZOWAL RS L, BBEEITDT N THLIEETESINTEY, BHLEEUT
BEEINDSD M) 7T LUyORIIREILSAZANVLDOLEEZLND (R, BRIEAR
BRI BR BE 22 A5 2001)



9 EBEHHIONII/ODIFLUEE (B : pg/ke)

I 15 HH L R HH AR Rt P R H R
1996 1/9 2/81 nd~0.6 05
1997 1/9 1/81 nd~0.5 05
1998 419 7/81 nd~0.0009 0.0005
1999 3124 8/72 nd~0.0019 0.0005

10
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