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(2% . 444V T )F P72 ) —)L

- A B2

« PRTR #£5tHEH &
5 R

* BEARRBI SR T
- ER G

DRSO ST LT s d (=1 BCF @ 5.1, 13.3 (0.15mg/L. 6 JE[#)

(27 /—A) ]

C Y, AR (BRI, ARE. T oft) | #AT (BHIER. W) | E AR

AL A Y —R R — MiE, =R R AEFOREL 7 = — B, TR Y =270
BEALB LA, S e = VREASE, =TT (KUY gy, EXSLA IR 7YV HY
7 VL= ) OFEL ZEA (ke =) Y9990

©OPRR 13 AEEESEEIL 2,2- B A(4-E Fu ¥ o7 = =/1)7 ms<u & LT 100,000~1,000,000 t A Y,

TR 10 4EE OB - AR IE 150,607t (U3 149,984t, A 713t) 2,

OECD Z#45 LT % A= FE &1 10,000t # 2,

Rk 15 4F (2003 4F) ¢ AEpER=479,608t, it =126,150,824kg, i A =49,482,392kg"

Frk 16 4F (2004 4F) : AEpEE=480,772t, #iHf =181,345,399kg. i A= 34,325,137kg?

TR 17 4E (2005 4F) ;A pE R =525,424t, it =162,696,343kg. i A & =56,439,304kg”
(HAL B ER T =/ =L AROZEDHE) 9

: PRTR 436 H (kg/tE) V)

N T R A DRI, o oe

FE s TaARmAm] L& | e | A N
2001 3,888 417 0 0 4,305 - 4,305
2002 1,705 363 0 0 2,069 - 2,069
2003 2,451 392 0 0 2,844 358 3,202
2004 1,813 790 0 0 2,602 194 2,796

DHFRIBREE T - fRES BRAF TRV SSRGS Y,

AREWESREMES D (ETE SCAS 1k GRERIAE 30 AR, #¢5#'E 20mg/L) BOD(87%. 95%))

10)

o

Hor et (Ve GRBRIARM 2 @M. B E 100mg/L, 1&MEV5YE 30mg/L) BOD(0%). HPLC
TOHEML4%)) D,

. 20 Kimi, 67.7
(0.015mg/L., 6 ) ) Y,

© KK 0%, KB 98%. THE1.1%. JE'H 0.85%
: LOEL=2ug/kg/H : HIRF OREMIC 7 HRIROEE Lo~ U X OMFEIMIZ IV T, BN ARE

BEOGEM, 1 A4V OB AR - BREEY-VO 1 AR TEERE - BREER - B
FRER - TEAER - AEOKME DD

LOEL=2.4pg/kg/H : {ERP OREMWIC 7 HERE A& E L7~ 7 2280 T, HAFOAFE -
FEW OREOIRAE, FEBH N A HREAIOFEH £ TOMMOER., RO HHEIDOH
T £ < oW O JEAg 19 1)

LOEL=800pg/kg/ H : 4 AR F#ehE L=~ 7 2B\ TC, FEHERO M ®

LOEL=50,000pg/kg/ B : iE4EF O REMIC 3 HBHEE#R G- Lic~ 7 2 OEFEMIC VT, LM
PERSSR AR - AR RO B, R AR E R o 1)

LOEL=100,000pg/kg/ H : 25 HHKZ F#&E L7zlEZ » M\ T, &EHH TP OMEEY-1 7 1
DA O

LOEL=200,000ug/kg/H : 3 A5 Lzl v MW T, FEEREOSME P

LOEL=200,000ug/kg/ A : 3 AR F#5- Lzt v Mo\ T, FEEREOSME®

LOEL:199)00,000ug/kg/EI 126 HRNRARE G U7-ElE~ w7 2128\ T, HES - AR O KA

NS
: LOEC=1pg/ L : F3/KEES HME (Marisa cornuarietis) (Z3UNT. AMBLRE (SAENEATBEVERR

AR R O ERmIRE E, FErEINmMR) | SECH - FEIRARE - PRI O RME, FL Ml
BT, SEREAT FEMEIRIE R K O E G IR E i - YRPE NI S O SMBLRE (Bl
Hl) | SR - PEINARE - PEINER O E 20
LOEC=1ug/L : S — 1 v FF 34K F (Nucella lapillus) (23T, #@dp% I IRREMA
R T HEMEE - capsule IRE - AEBEIREORME, SMEEE (BEoxAE) | By
T, BEE - BZRE - WO T 2461 5 KoK 2
LOEC=2pg/L : $h#k > — K71 /L (Xiphophorus hilleri) (23T, &R O 2
LOEC=10pg/L : pEARE A % 7 (Oryzias latipes) (235U T, MRS L 2 o % 7 2o gt 22
LOEC=23ug/L : 77 U & A H7 =)L (Xenopus laevis) %1123\ T, ZEHERMENE b o> i 2
LOEC=23ug/L : =~ —%4 (Acartiatonsa) (23T, PEIIROEE 2
164d-NOEC=160pg/L : 77 v h~~v K3 /— (Pimephales promelas)
LOEC=274pg/L : FKEEZ » ¥'— (Poecilia reticulata) (235 T, ks EHE -3 D RAE 2
72h-NOEC=320pg/L : ###¥ (Pseudokirchneriella subcapitata) ¥
LOEC=334pg/L : # A %% (Oryzias latipes) 123\ T, BT T oY== BEDSME D
LOEC=460pg/L : t K5 (Hydravulgaris) (235UNT, AR YU F I HERY F UM BRI FE s 285 20
LOEC=470pg/L : it A %7 (Oryzias latipes) 12FW\ T, BT ETF oY == BEDSME D
LOEC=500ug/L : =¥~ A (Oncorhynchus mykiss) REMAICEWTC, M ETa Y == BOE
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(1)

235 3CHK

1@ 28)

ECsp=550ug/ L : =1~37K—4 (Acartiatonsa) $h/EICHW\T, FAEDME 2

LOEC=837ug/L : {2 # 7% (Oryzias latipes) (235U T, FEEIIO HEH

LOEC=890ug/ L : s A % 71 (Oryzias latipes) (235U T, FEEIIO HH %)

LOEC=1,000ug/L : & KF (Hydravulgaris) (Z&\C, & U 7OFEAEDHH 2

96h-LCso=1,100pg/L : 7 ¥ (Mysidopsis bahia) *

96h-NOEC=1,170ug/L : %35 ©

LOEC=1,179ug/ L : ff #* &7 (Oryzias latipes) (23 T, FHIFHER - JFlgheray =
T o fi 2

ECs=1,400ug/L : €75 7 1 v = (Danio rerio) (23U T, PEIREORfE

LOEC=1,720ug/L : KA %7 (Oryzias latipes) (23T, T ©F 12 = = B E O & 20

LOEC=2,000ug/L : kA %7 (Oryzias latipes) HfaIZIW\T, KEEIVD KA 3

LOEC=2,000ug/ L : $h# > — K1 b (Xiphophorus hilleri) (28 W\ C, gy yo=r
mRNA O i 2V

LOEC=2,283ug/ L : B L 7= A & % (Oryzias latipes) % 1E 5 72l & AR S W 7= & & A FEIN -
HeFL O LR DI AE

96h-ECsp=2,730ug/L : #EXE ©

21d-NOEC=4,600pg/L : 44 X 2> = (Daphnia magna)

96h-LCsu=4,600ug/L : 77 v h~~» K /— (Pimephales promelas) ¥

72h-ECs,=4,800pg/L : #%#% (Pseudokirchneriella subcapitata)

LOEC=10,000ug/ 1. : $h#5HE Y — K7 /L (Xiphophorus hilleri) 23\ T, FERMHKIZT A h—
2 21)

LOEC=30ug/kg (EE L) : WKE~XHAH=EF A7 YR (Potamopyrgus antipodarum)
ICBNT, BRIBOERHBR O EE

: TDLy=1,000mg/kg : 7~ k (f&r) 2

LDs=1,200mg/kg : 7 v ~ (&) 2

LDs;=2,230mg/kg : 7H¥ (#%n) 2

LDsp=2,400mg/kg : ~ 7 A (#%r1) 2

LDs=3,250mg/kg : 7 v ~ (&) 2

LDsy=4,000mg/kg : E/AE v b (&RO) 2

LCso=1,700mg/m* LA | : =7 2 (W A 2 BEf]) 12

LDsp=3mL/kg : 7HF (ff) 2

RS 2 40 6 TH, AL EME 4 4-(Tu022-OA NPT = )= (B4 444 VT
nYFUY T )=V EIEARAT =) —ILA) )

TR 2 S5 2 TH, MEATHER L &RBIERSE L & FEEE(LTWE (29 4414V )7 v7
J—)L)

[REERER] L%, [THHb B TR 2RO FIEIZHOWT (EF1494E 7 A 13 HERREE 5 5.
I 615 5, 49 HHEE 392 ) | A L <IE BHHUELEWEEI R HAFRO FIEICOWT Pk 15 4
11 A 21 HIERIEH 1121002 =, ik 15 - 11 - 13 WFH 2 5 BRAREIEE 031121002 =) | iFEiLH
OWIEZFHIE LTHEiSNIZbDE W, EREE) | sk . [Closed Bottle 75 KON MEIE
SCAS #£] &iX., THZFN OECD T A b HA KT A > ? 301C, 302C, 301D K X 302A (ZHEHL L C FEfii
Enrbor WS, UITFELT,

REEERA . AL P E ORGE « A RICB T 2 FREFHA CFEAK 13 4EEEEKD DM 1E(2003)

PR EERAE . AT = /) —/v A OFEMRH
(http://www.meti.go.jp/report/downloadfiles/g20515b15j.pdf)

BRiiAl BRBE ORI BRET U 2 7 Gl (L WE OBRIE Y A 7 5Ffi 5 3 #%(2004)

(b33 Atk 15107 D1L52RE 5:(2007)

(LT3 A At 14303 OfL2AE 5 (2003)

BREEE . PRTRERE(LFIEAENLET — ¥

(b33 A ik, 14705 D1L527E 51 (2005)

(LT3 A At 14906 DL 4 (2006)

MAFN 52 4212 A 1 H, 1@PGEESEE AR(1977)

DFG (Deutsche Froschungs Gemeinschaft), MAK-BAT (Maximale Arbeitsplatz Konzentrationen-Biologische
Arbeitsstoff Toleranzwerte)

() B i R A B T AR A . BEAA LA E L SR T — &

Nagel et al., Relative binding affinity-serum modified access (RBA-SMA) assay predicts the relative in vivo
bioactivity of the xenoestrogens bisphenol A and octylphenol, Environmental Health Perspectives, 105,
70-76(1997)
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24)
25)

26)

27)
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30)
31)
32)
33)

34)

vom Saal et al., A physiologically based approach to the study of bisphenol A and other estrogenic chemicals
on the size of reproductive organs, daily sperm production, and behavior, Toxicology and Industrial Health, 14,
239-260(1998)

Howdeshell et al., Exposure to bisphenol A advances puberty, Nature, 401, 763-764(1999)

Howdeshell et al., Developmental exposure to bisphenol A: Interaction with endogenous estradiol during
pregnancy in mice, American Zoology, 40, 429-437(2000)

Papaconstantinou et al., Bisphenol-A-induced increase in uterine weight and alterations in uterine morphology
in ovariectomized B6C3F1 mice: role of the estrogen receptor, Toxicological Sciences, 56, 332-339(2000)
Gupta, Reproductive malformation of the male offspring following maternal exposure to estrogenic chemicals,
Proceeding Society Experimental Biological Medicine, 224, 61-68(2000)
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Toxicological Sciences, 54, 154-167(2000)
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Fundamental and Applied Toxicology, 13, 747-777(1989)
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2] =FVv o7 I NERR (CAS BiE 5 : 60-00-4)
[SERk 17 SEEERRASA « KE]

- TP
ot 37
FOREERULTFME CH L, RIERENE <, B OERELTFMEICR YT 20 E O hOREE
ITHORERD DT,
- AT NS B O
KEIZHOWT 8 #2704 L, B FRRME 33ng/L (23T 8 HS4a T TR S, BH#IX
2,200~260,000ng/L T& > 7=, VAL 6 4FEEICIE 7 #S 2784 L. K FIRAE 6,200ng/L (23T 7 Hi
A2 HURUCRRHH S AL, BEEHERAE X 27,000ng/L £ TOHPH Tdh - 7o, BRI 54 IR 8 M A 6
A L, B TERAE 10,000~20,000ng/L (23N THERL 17 4FLE & [Rl— D 1 i 2 & T 8 Hif 4T TRt

XN oiz,
O=F Lo o7 I v UNEEE DR ki

JUREN T it A Krik Wk T HH B e T IR AE

e S54 0124 0/8 nd 10,000~20,000
) 6 421 207 nd~27,000 6,200

g 17 2424 818 2,200~260,000 33
(% . =51 U7 I L UEEE]
- H i s e BhA, HRHEALERBIA . AEREeE AL LB EINA. MR EEE RS LA, Z2ER. BEEOTEM:

BGAl, ARk AOEAA, Bk =B OBEER], BEaROERENITE YY), A
e (PEAIZE. BHIGAD . WI0A GRER BEED | ToMBEE, ZKEZT MY UL 8|
Al WA o PR, AR BRI, BHEAD | ETMEERGE (CRER B
B,OEEH) WU R UL A (BEEAD . PR, BREEREAE BHEAL TR |
WA, BAAMEFERG A (BB, #58) . M) vABALY T A RINA GRER, +
B EM) | ARG E (B55A) Y,

CEMER AR LIEEOE CREARCEYE LR D2 RE - ASE T, 3,873t (CFRk 12 4R ) | 3,006t
(R 13 4EHE) | 3,555t (CFk 14 4R Y, Rk 13 EFEEERIT=F Lo o7 I L MUFERRE (Na,
Al K, Ca, Mg) (B#ERE S 2-1265) & LT 100~1,000t AKiii, —KkFE_F FY) vaEL LT
1,000~10,000t AJiti. U7 kU 7 A¥g e LT 1,000~10,000t Kifii, 7 MU LB T AL L
T 10~100t A Y, OECD (2% L TV % 4 pE T 1,000~10,000t7,

-PRTR #£3HEHIE  © PRTR &E2HEE (kgiE) V)

N JiE LB R R TR, o,
FE O Tasomam| b | Sw | AR | ek |DrHEas
2001 0 25,788 0 0| 25788 496,586 | 522,374
2002 0 37,134 0 0| 37,134 140,005 | 177,150
2003 1 25,708 0 0| 25709 12,191 37,900
2004 0 1,301 0 0 1,301 57,470 58,771
SOy R MR EESREE GYEEIE GRBRIDIRT 4 AR, WUBWE 30mg/L. EMEGE 100mg/L) BOD(0%)) ),
SR ME : IREEMEME (2 BCF:2.7 KW, 12 (2.0mg/L. 63E[E) . 27 KW, 123 (0.2mg/L. 6 ) ) ¥,
o TR 4 BT ¢ R 0%, K 98.06%. 11 1.08%., JEH 0.86%°
- KAER G- : NOAEL:190mg/kg/8)EI OG- LT v MZBWT, ZIRRCOHER, RECIREGE I EL
DN
<FE N A M C R
-/E f& ¥ . PNEC=0.055mg/L (fR#l : NOEC (il ) "

21d-NOEC=5.5mg/L : A4 I 2> = (Daphnia magna) "
72h-ECso=6mg/L : #k#%E4H (Pseudokirchneriella subcapitata) "
48h-ECgo=57mg/L : 44 I ¥ =1 (Daphnia magna) "
96h-LC5p=59.8mg/L : 7 7 v h~~v K3 /— (Pimephales promelas)
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< K
Kfe26
HeEis]

25 3Lk

10)

& : LDs;=285mglkg : ¥ 7 A (%K) EDTAW
LDso=30mg/kg : ¥ A (f&H) EDTA™
LDso=47mglkg : 7H* (#fK) Na,EDTAY
LDsy=56mglkg : v 7 A (k) Na,EDTA™
LDso=250mg/kg : ~ 7 A (IElEN) EDTAY
LDsy=260mg/kg : v 7 A (JEIFEPN) NaEDTAY
LDsp=300mg/kg : ~ 7 % (EFEN) Na;EDTAY
LDsp=330mg/kg : ~ 7 = (fElEN) Na,EDTAY
LDsy=397mglkg : 7 v b (#&11) EDTAY
LDsp=2,000mg/kg : 7 > ~ (#%1) NaEDTAM
LDs;=2,050mg/kg : ¥ 7 A () Na,EDTA™
LDs=2,150mg/kg : 7 + (#%F1) NaEDTAY
LDs;=2,150mg/kg : ¥ 7 A (#% 1) NaEDTAX
LDsp=2,300mg/kg : 7 #F (1) NaEDTAY
LDgy=3,000mg/kg : &~ & (#Jk) CaNa,EDTAWY
LDs,=3,850mg/kg : 7~ I (JIN) CaNa,EDTAY
LDsy=4,500mg/kg : ~ 7 A (JEIEHN) CaNaEDTAM™
LDs;=6,000mg/kg : 7 ¥ ¥ (M) CaNa,EDTAY
LDs,=7,000mg/kg : 7 F (#%1) CaNa,EDTAX
LDs;=10,000mg/kg : 7 v b (f11) CaNa,EDTAY
LDsp=10,000mg/kg : ¥~ A (#&M) CaNa,EDTA™
LDsy=12,000mg/kg : £ X (#:1) CaNa,EDTAY

il :

EH2&HESH, F_FmEATmE (388 =F Lo U7 I UIUERE)

IRER 2 558 2 TH, FEITAEE L &BIRSE 1. F—MEElEwE 47 =F Lo U7 I U UEER)
BB EREE ., LFEWE ORE - MIARICET 2 EERE Pk 13 4FE 5 OMEHRAE(2003)

BRETAE BT ORI BR BT U R 7 Bl == {t%% TOBRYE Y A 7 5l 55 3 %:(2004)

(b33 @At 14303 D1L52pE 54 (2003)

BREIE . PRTRIERE\LFIEAENLET — ¥

(OO S i A B A . BEAA L L SR T — &

BRETA BB A AL E EE R AW S E (PRTR 7 — 4 (ERL 17 42 3 A 18 H/AFK) 1T L Y EUSES
T NVEAWTHE, ) (2006)

BRETE . Rl 14 R ERESERIR S fl 3 H 5 (2003)

Oser, et al., Safety evaluation studies of calcium EDTA, Toxicology and Applied Pharmacology, 5,
142-162(1963)

Curtis et al, Aquatic Toxicity of Forty Industrial Chemicals, Testing in Support of Hazardous Substance Spill
Prevention Regulation, Journal of Hydrology, 51, 359-367(1981)

U.S. National Institute for Occupational Safety and Health (NIOSH), Registry of Toxic Effects of Chemical
Substances (RTECS) Database
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-

[8] F-FIFNT =) —NEH
[3-1 4-(1,1,3,3-T FFGAFATFN)T = /) —)v (CAS BEFES : 140-66-9)
[3-2] p-n-AZFNT =) —/ (CAS BEFES : 1806-26-4)
(SR 17 FERRAELAS - KE]

- HEIE
e

AREEMEN TR . U R 7 2RI 2 BENH DT,

N

- AN R Ok R
[3-114-(1133-T F T AFATFN)T =/ —)b
BN HOWT 15 His 2304 L. M FERAE 1.9ng/L (238 T 11 Husih 7 #uS TR S, B

JREEIE 24ng/L £ TP TH o7z, WEFD 52 4FELITIT 2 MR 254 L, B FER{E 40~1,500ng/L
IZBWT, 2 ET TR SN oTz,

O 411337 FTFATFNTT )T = /) —)LORRHKRI

S T AR RE .
AN FEHA . i A L R B e TR AE
KE S52 0/6 0/2 nd 40~1,500
(ng/L) 17 19/33 7/11 nd~24 1.9

[3-2] p-n-F 27 FNT =/ —)b
KEIZOWTAGRE L LTI 17 FERFIO TOFETHY 5 Mazaid L, Ml FRE

0.92ng/L 233U\ T 4 HiS b 4 #5422 C TR SR o T,

O p-n-AZFIT =) —LORHIRE

e - AR e
AR TN A Ktk i T HHFaE TR A
KE
(gl 17 0/12 0/4 nd 0.92

(% . F-FrFLT = —VE]

B REIEMERICEIE T = 2 — Uk O A REE D2

CEPER - AR DR 12 I A EINAEE R (HEEME) 13, 10,000tY,

AEPEROHEEN « £ 15,000t CFRLE 15429 | Fpk 16 4E9) | %9 18,000t (Fpk 17 4F) 2

- PRTR&EFHHEHIE @ PRTREFHER ( (T4 27 F L7z —b) L) (kgliE) )

i

. ERES S AR,

FE T Rm [asmAm| bm | Ww | As | festw | Pooeod
2001 118 0 0 0 118 17 135
2002 201 0 0 0 201 1 203
2003 248 15 0 0 263 0 263
2004 237 0 0 0 237 - 237

fie M FRABREET B 2RO SR E 2, HITIRARN Y,
BESAOBREE T « A0MtElE, FERAREE T L0 b —EIK T4 5 9,
oyt (EvEr: GRERWIN 2 . #E (4-1,1,33-7 N AF AT F )7 = 7 —/L) 100mg/L,
JHPETSGUE 30mg/L) BOD(0%)) .

e P D OPREENE C KEEAEMICR T BAEEREIIRE VW ETHIENS Y,
IEysfErE (4-(1,1,33-T I AF LT FL)T7 = /) —/L) (=4 BCF: 113, 469 (100ug/L. 8 EM) .
12, 135 (10pg/L, 8ERD) ) 7.

- JRAARRI 53 Bl T D REE
- KAEHE RN : LOEL=100pg/L (BRI  (4-(1,1,3,3-7T T AF LT FN)T =/ —)L L LT) : zBiAi 2 HH

< R

D BEEREARI P R OV itk Bl & CROKR G- L2 T ~ b OREFEMIC BV T, KRt EE
Ko ORG-S BB o BB EL - MR S A e 71 8 & OV & B B D fiE ©
»noA ME . REE
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: PNEC=048ug/L (4-(1,133-7 hFAFALTFN)T7 =/ —n L LT) (L : LCs (HES) ) 1

LOEC=0.206ug/L. (/XT7-F 7 FNT7 =/ —/VEHELT) & avHx/L (Ranapipens) $h4 (IE(LE
%) BT, FAE FHEE mRNA EE L LT L7 5 LN NAPA O EfE, BAL2 ORAE,
ZERER% DBLR T mRNA 38816 & L C NADH ik #8235, GAD67 & U BA12 0 &ifi ¥

LOEC=21ug/lL (NT-F I FNT7 =/ —HELT) 77U BV AHxT)L (Xenopus laevis) $hZE
TR T, RS M o i E 2

LOEC=4pg/L (4-(1,1,33-FT FFAFALTF )T =/ —)L L LT) : sh&ft=2 1 (Cyprinus carpio)
CBWT, M ET u Y =R E D

LOEC=4.8ug/lL (4-(1133-T FTAFALTFN)T =/ — & LTC) : =~ % (Oncorhynchus
mykiss) (ZFRWTC, MR ET R Y == DAY

LOEC=9.92ug/L (4-(1,1,33-7 N T AFNTF /)T =/ —)L L L) : A X (Oryzias latipes) 12
BT, KEEINOMBL, FFET BT 1Y - = RO & )

LOEC=10ug/L (4-(1,1,3,3-7 N 7 AFNTFN)T7 =/ —/L & L) : =~ A (Oncorhynchus mykiss)
ICBWT, T ET u Y e = R o sE 1O

LOEC=11.4ug/L (4-(1,1,33-T b T AFNLTF )T = /) —)L L L) : XX H (Oryzias latipes) (2
BT, HEHEINOHE, FFET ©7 0 Y x = R E o &g 7199

LOEC=115ug/L (4-(1,133-7T " T AFAVLTF N T = /=)L LTC) VY —T A~y R/ —

(Cyprinodon variegatus) 23\ T, M ©F 1Y = = o sl 9

ECso=13ug/L (4-(1,133-7T T ATFNVTF N7 = /) — & LTC) : a~R—4 (Acartiatonsa) $h4E
ICBNWT, EAEDOMRE D

LOEC=20ug/L (4-(1,1,33-T T AFNLTFN)T7 = /) —L L LT) : lEAF T (Oryzias latipes) 12
BT, Mhereyz=rosm®

LOEC=23.7ug/L (4-(1,133-7T R T AFNVTF )T = /) — & LT) : HAXH (Oryzias latipes) (2
BT, WHRINHB RO & E

ECso=28ug/L (4-(1,1,3,3-7 NI AFNLTF /N7 =/ —L L 1LT) : €FTF7 v = (Danio rerio)
ICRWT, FEIRER O Al 2

LOEC=30.4ug/L (4-(1,1,33-T h T AFNTFN)T7 = /) —/L & L) :HEA XD (Oryzias latipes) (2
BNT, KERINHBEOEE

LOEC=33.6ug/L. (4-(1133-T F T AFALTF N T = /)=t LTC) iy —FT ANy FI /) —

(Cyprinodon variegatus) (233U T, FEELEHFA RO EH 19

LOEC=41ug/L (4-(1,133-T h T AFALTF )T =/ —/L L LT) : REE#=~ A (Oncorhynchus
mykiss) (ZBWT, MAEFET 0¥ e = g O &g 2

96h-LC5%:47.9pg/L 4-1133-T FTAFNTF )T =/ —)L L LTC) : 7 I$A (Americamysis bahia)

LOEC=64.1pg/lL. (4-(1133-7 NI AFNT T N7 = /=N & L) kA2 (Oryzias latipes) 1=
BT, AT ET B Y= = RE O E

LOEC=82.3ug/L (4-(1,1,33-7 N T AFNTF /)T =/ —)L L LT) : AKX A (Oryzias latipes) (235
W, PEIIEK - SRR R

48h-EC5o=90pg/L PA L (4-(1133-FT FFAFATF )7 =/ — L LT) : EE#IE (Bellerochea
polymorpha)

LOEC=94.0ug/L (4-(1,1,33-T b T AFNLTF )T =/ —L L L) : WA Z A (Oryzias latipes) (2
BT, EFEMRIEE O L

LOEC=100pg/L (4-(1,1,3,3-7 b7 AFNATFN)T7 = /—L & L) : a—F (Rutilus rutilus) 125
W, R E T R Y e = R EE O i )

LOEC=100pg/L (4-(1133-F7 kT AFNTFAN)T =/ —L L L) : BAERER S » £ — (Poecilia
reticulata) (2B C, FERTREFEOEME,. GSI - A iEE MITHFESIA L VAR Y
N) DIEfE 2

LOEC=100pg/L (4-(1,1,3,3-7 NI AFNALTF )T =/ —L L L) : MEAXH (Oryzias latipes) #E
BT, REHRIND AL *)

LOEC=150pg/L (4-(1,1,33-T b T AFNLTFN)T7 = /—)L & L) :HES » ' — (Poecilia reticulata)
IZBWT, VEITEI~D F 5 29

LOEC=200pg/L (4-(1,1,33-T F T AFNLTFN)T = ) —/)L L LT) : HEAZH (Oryzias latipes) 2
BT, HRIFOTH »

LOEC=206pg/L (\XT-F 7 FN7 =/ —N¥HELT) : tavH=z/L (Rana pipens) #4E (ILE
?&)10)03 UV L72E 2 A, 29 ITOREOEE, % 36 # (RMoHB) ZEH o R
1t

96h-LCso=280pg/L (4-(1,133-F7 R T A F AT F )7 =/ —/L L L<T) : AKX H% (Fundulus
heteroclitus)

LOEC=300pg/L (4-(1133-F h T AFNLTFAN)T = ) — b L) : BAERRS » £ — (Poecilia
reticulata) 2BV T, REZELHEE O AL 29

LOEC=10,000pg/L (4-(1,1,3,3-7 h T AFNLTFN)T7 = /—)L & L Q) : A~ % F¥F (Uca pugilator)
ICRWT, AP O X b &7 — IO E 2
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SR

) il
(k58]
]
BN

1)
2)
3)
4)
6)
7
8)
10)
11)
12)
13)
14)

15)

16)

17)

18)
19)
20)
21)
22)
23)
24)
25)
26)
27)

28)

LOEC=10,000ug/lL. (/XZ-F 7 F N7 =/ —NHE LT) A ~<3xF8 (Ucapugilator) 128\ T,
IR D % & 7 — B IEMEopLE 29
LOEC=1pg/kg (EEHEE) A4-L133-T FNTAFATFN)T =/ —NELT) PKESXTA
o EFH U YR (Potamopyrgus antipodarum) (238U T, B RIBSMERHIER RO & E 20
. LDsp=1,880mg/kg (4-(1,1,33-F7 FF AFALTFN)T = /) —L L LT) : UHE (Ri) 2
LDsy=3,210mglkg (4-(1,133-F NG AFATF )T = /) —L L LT) w7 (fA) P
LDsp=4,600mg/kg (4-(1,1,33-7 hFAFLTF M7= /) —LELLT) : Fv k (&RA) @

B 2556, HoMESLYME (4-1L133-T NTATFATTFN)T = ) —)L)
TEEE 2 46505 2 T, MEATAEE L 40K 1. e by mE B9 R7-F7FLT7 =/ —))

BRIBABIREREMERE U R 7 iHIE, (LFWEORE Y XA 73l 5 2 %:(2003)

(b T2 A itk 15107 OfL2ARE 55 (2007)

{5 T .36 A 4ikk, 14705 L5405 (2005)

(B3T3 B @At 14906 D1k 52pE 54 (2006)

Hutchins, et al., Microbial removal of wastewater organic compounds as a function of input concentration in
soil columns, Applied and Environmental Microbiology, 48, 1039-1045(1984)

Hutchins et al., Anaerobic inhibition of trace organic compound removal during rapid infiltration of
wastewater, Applied and Environmental Microbiology, 48, 1046-1048(1984)

() Bt RFAT Bty SRR . BEA L Z eV i T — &

Franke et al., The assessment of bioaccumulation, Chemosphere, 29, 1501-1514(1994)

Sharpe et al., Gestational and lactational exposure of rats to xenoestrogens results in reduced testicular size and
sperm production, Environmental Health Perspectives, 103, 1136-1143(1995)

Crump et al., Octylphenol and UV-B radiation alter larval development and hypothalamic gene expression in
the leopard frog (Rana pipiens), Environmental Health Perspectives, 110, 277-284(2002)

Cripe et al., Effect of food availability on the acute toxicity of four chemicals to Mysidopsis bahia (Mysidacea)
in static exposures, Environmental Toxicology and Chemistry, 8, 333-338(1989)

Kloas et al., Amphibian as a model to study endocrine disruptors: Il estrogenic activity of environmental
chemicals in vitro and in vivo, Science of the Total Environment, 225, 59-68(1999)

Huang et al., The effect of two alkylphenols on vitellogenin levels in male carp, Proceedings of the National
Science Council Part B Life Sciences, 25, 4, 248-252(2001)

Jobling et al., Inhibition of testicular growth in rainbow trout (Oncorhynchus mykiss) exposed to estrogenic
alkylphenolic chemicals, Environmental Toxicology and Chemistry, 15, 194-202(1996)

BREEA BREE RGNS, FE A IV AR~ O N WMEELMEMIC B3 2 8BRS RIS DWW T () | FRR
14 FEFEES 1 RIS WA ELA b 4 B R R R 2 B RH(2002)

Routledge et al., Identification of estrogenic chemicals in STW effluents 2 in vivo responses in trout and roach,
Environmental Science and Technology, 32, 1559-1565(1998)

R RERER, /) =7 =/ —VMEIC S 2 2 W ELIE R O3 BRE R B T 2 s (5)
SRk 13 4RSS 1 BN s EL L -4 e R R T 2> RH(2001)

Seki et al., Effects of 4-nonyl and 4-tert-octylphenol on sex differentiation and vitellogenin induction in
Medaka (Oryzias latipes), Environmental Toxicology and Chemistry, 22, 1507-1516(2003)

Karels et al., Reproduction effects of estrogenic and antiestrogenic chemicals on sheepshead minnows
(Cyprinodon variegatus), Environmental Toxicology and Chemistry, 22, 855-865(2003)

Andersen et al., Development of copepod nauplii to copepodites — A parameter for chronic toxicity including
endocrine disruption, Environmental Toxicology and Chemistry, 20, 2821-2829(2001)

Gronen et al., Serum vitellogenin levels and reproductive impairment of male Japanese medaka (Oryzias
latipes) exposed to 4-tert-octylphenol, Environmental Health Perspectives, 107, 385-390(1999)

Segner et al., Potencies of estrogenic compounds in in vitro assay and in life cycle tests with zebrafish in vivo,
Ecotoxicology and Environmental Safety, 54, 315-322(2003)

Pedersen et al., In vivo estrogenic activity of branched and linear alkylphenols in rainbow trout
(Oncorhynchusmykiss), Science of the Total Environment, 233, 89-96(1999)

Toft et al., Sexual characteristics are altered by 4-tert-ocylphenol and 17p-estradiol in the adult male guppy
(Poecilia reticulata), Ecotoxicology and Environmental Safety, 48, 76-84(2001)

Gray et al., Toxicity of 4-tert-octylphenol to early life stages of Japanese medaka (Oryzia latipes), Aquatic
Toxicology, 46, 149-154(1999)

Zou et al., Effects of Estrogenic Agents on Chitobiase Activity in the Epidermis and Hepatopancreas of the
Fiddler Crab, Uca pugilator, Ecotoxicology and Environmental Safety, 42, 185-190(1999)

Duft et al., Stimulated embryo production as a parameter of estrogenic exposure via sediments in the freshwater
mudsnail Potamopyrgus antipodarum, Aquatic Toxicology, 64, 437-449(2003)

U.S. National Institute for Occupational Safety and Health (NIOSH), Registry of Toxic Effects of Chemical
Substances (RTECS) Database
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[4] Z7wvu~xr¥r (CASB&HES : 108-90-7)
[k 17 FERELA - KE]
- FYIE
BREE Y A 7 RHAREAT
AREY A FIIREIC BV T, BEfFOT — & O FIRIEA @ (300ng/L) 7= HIEREE L Sh
el EnB VAZFHIIZIER L 9 2 SEEOREM P LETH D72
b5
AREEMEN TR UV A7 T 2 ENH D720
- FAAE AR O
HKEIZOWT 9 S 2 T8 L, B FRRAE 2ng/L I3\ T 9 M T TR Sn/eho 72, TRk
O FEREITIX 12 R A FHA L, M TRRAE 300ng/L 128\ T 12 HA AT TR S L o7, IEFD

51 £4E[E(TI 4 R 24 L, e H FERE 40,000~200,000ng/L (2
%5@41:@5 Tffﬁﬂjéﬂfﬁﬁ‘oﬁ_o

BUNTIRR 17 - L[/ — D 1 H#i

O ZuuXRo¥Proftirin

- A
e il G
JUKYN S fifi AF e Wi T HH i B T T BRI
K S51 0/68 0/4 nd 40,000~ 200,000
(ha/L) 9 0/36 012 nd 300
g 17 027 0/9 nd 2
CER A== )
- H b DY RI . A ERE . SEED 9
< EPER - AR o ERE 10 4RI 80T B EINAEFE B 26,3511, OECD 12345 L TV B4 FE 1T 10,000t LA 1= 9,
- PRTR #7HEHI B PRTR fE2HER (kgi4E) )
. Ji EE R R A TRV
FE TR TadnAR | bE | Ew | B | et | DHREEE
2001 | 419,538 26,191 0| 70900 | 453,629 97,727 | 551,356
2002 | 289,973 28,541 0 0 | 318514 52,019 | 396,773
2003 | 269,728 24,064 0 0| 293792 66,602 | 360,394
2004 | 126,766 16,070 0 0| 142,836 133,761 | 276,597

o EEY R (WlRik GRERIA 4 R, #E5RE 30mg/L. JEMEISTE 100mg/L) BOD(0%). UV-VIS

TOMEMSE%)) 2,

o KIRAMEE (= BCF: 4.3, 39.6 (0.15mg/L. 8:#EfH)
© K% 86.55%. /KE 13.34%. 0%, EH 0.11%°
: LOAEL=341.6mg/m® : 24 ¥ [0 ABREE 7= 7 (2
e K OB o D
N
: PNEC=0.5ug/L (1R#L : LCso (F3H) ) ®
96h-LCsp=50pg/L : A4~ F,3% (Micropterus salmoides)

7d-ECso=50pg/L : FiE 9

LOEC=112.56pg/L : HiF#F# 7 = (Paracentrotus lividus) Ok 48 FERI#ZIEINC BT,
SR 45 Zd v 1 B K/ 44 B L o i Y

96~98h-NOEC=720ug/L : == % Y %% (Chironomus riparius)

LOEC=1,130ug/L : #irF#EpE 7 = (Paracentrotus lividus) OF5FZ R L. S2H S B 200
W, AR HEEF O, MRS « e 2P I E0 % N5t - AR ) 2444
WRERO EE

24h-LCs,=7,600ug/L : X V> =8 (Ceriodaphnia dubia)

5d-NOEL =100,000ug/L : %% (Skeletonema costatum)

5d-EC5,=201,000ug/L : EE#E#E (Skeletonema costatum) 2

: LDg=2,830mg/kg : 7 (%) 1

LDs=2,910mg/kg : 7 >~ k (&%) 19

S M Mk
* BEARRBI SR T
- ER G S

. 3.9, 22.8 (0.015mg/L, 8 ) ¥,

BWT, AST O, IFEZOMEM, &

CH N
<

o PE

¥ "

3)

U

e
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)

K2
e ik]
PNV

2% 30k

10)
11)

il :
B2 50 6 ., BB LTWE (VrrXrEY)
IR 2 RER 2 T, MEATAER L SRBIERER 1, H—HEIEE /T E (93 st Y)
B 240 9T, AFERRQELEWE Pk 8 EhREREEFEEREH) (B7 ZraXrEY)

(b2 T 3 B ek, 13901 L2454 (2001)

(b33 @At 13700 D1k52pE 54 (2000)

RBEA REREMIREE U 2 7 5HIE, (LFWEORRE Y A 73N 5 1 4:(2002)

BB . PRTRIIEE M EAEET — 4

() Bt AT Bty SR R . BEA L E R 2V T — &

BRETA BB Z A AL E A RS S (PRTR 7 — 4 (CERR 17 423 H 18 HAFK) 2 LV EUSES
ETNERWTEE, ) (2006)

(M2 BRI TS . (b E 2 et (AN — F) i — b

Birge et al, Embryo-Larval Toxicity Tests with Organic Compounds, (U.S.EPA 560/11-79-007) (NTIS
B80-101637) (1979)

ECETOC (European Centre for Ecotoxicology and Toxicology of Chemicals) Home Page
(http://www.ecetoc.org/Content/Default.asp)

PEFET RIS (AR | [ E AR (1994)

Pagano et al., Comparative toxicities of benzene, chlorobenzene, and dichlorobenzenes to sea urchin embryos
and sperm, Bulletin of Environmental Contamination and Toxicology, 40, 481-488(1988)
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[6] A4V Fmenarrr7xLr (B4 : DIPN, CAS B&E S : 38640-62-9)
[Frk 17 FERELM . KE - £9]

- BT

L%

HAEDPOBERMETH Y | F—HEEAEFWE I ESN TR, U A7 23§ 2 %358
BHDHT0,

- AR I O

JEEIZOWTIE, 7 #US A7 L, B R IRAE 2.0ng/g-dry (2350 C 7 Hiih 6 Hus TR S 4.
BRI 7,500ng/g-dry & CTO®PHTH o7, BN 55 FFEREICIE 40 M2 F07 L, M FERAE 10
~1,000ng/g-dry {233\ T 40 M 1 #S O &, B EEIL 64nglg-dry £ TOHIPH CTH - 7=,
K 17 AR & WD 55 AR I AT o T [fl— D 3HUE D 5 B Rk 17 AR IE 3 HiR TR S A,
BEFD 55 LI SR o T2, 2D 9 B 17 ISR S 72 03 fn 55 AEEEIC AR Td -
7o 3 M 2 HiACCIE AL 17 25 O f B 23 BEFN 55 4R FE O ff T FRAEATH C do - 7, BN 52 42
(Z1% 39 S & FHA L, A TERAE 0.74~600ng/g-dry (2331 T 39 Mt 2 M TR S 4u, MR
F£1E 100ng/g-dry £ TOHIH T o 72, Rk 17 4R & BTN 52 - PEIZFHE A AT > 72 [fl—D 4 HG D 5
B Rk 17 FREEIE 4 AT, RN 52 AREE 1T 1 MR TR S Te, 20 9 B 17 FEICRI S
T D3N 52 AR FEIT A T db o 72 3 MR TIEAARR 17 4R B O A AL A3 RN 52 425 A HH T BRAE AR i
ThoT,

AW D 5B EIIZOW T, ARAEE LTIV 17 FEPID TORETH Y 6 M ZiHd L,
2 H T FRAE 0.19ng/g-wet (235N C 6 HiH 3 # TR S v, MHIREE X 2.0ng/g-wet E TOHIFH T
ot

FFIZOWTIL, 18 R 254 L, M TERAA 0.19ng/g-wet 235\ T 18 HitiH 10 HiS TR
Ao, B IX 27ng/g-wet £ CTORIPHCTH o 72, BEFD 55 AEFEITIX 28 MK A FHA L, B FIRE 2
~2,500ng/g-wet (2331 T 28 it 1 iR TR S 4 B IR EE 1S 25ng/g-wet £ TO#iH Th o 72,
YK 17 4R & BN 55 4R ICRRAE 21T - 72 [Fl— 0 2 Mg 5 6 PRk 17 41T 2 84T T TR
SNTz, 2D 9 BIERL AT AF LSRR S 7 230 FN 65 A FE IS R CTd o 7o 2 Hm TILFRR 17 42
DORRHEDNIEFD 52 4F 8 O 1 T IREAN T o 7o, W1 52 FRAE1T1% 29 MG A F04 L, B T IRE
0.2~500ng/g-wet {2331 T 29 i1 H 3 it TR HYE S 4L B IR BE 13 1.7nglg-wet £ COHIFH Th - 72,
Wk 17 4EFE & BEAN 52 AEFEICTRAE 21T o 72 [Fl— D 3 HS D 5 B, PRk 17 4T 3 His T, BEfi 52
R L RTINS Nz, 205 B 17 SRR S 7 03N 52 IR TH - 72 2
AR L R CCIRERR 17 4R O I 23 B RN 52 4R B O H R BRAEARTH T - 72,
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O oAV TFar’rr7Z2L OBtk

REQicH
1 s SRS e e
S50 9/100 3/20 nd~190 30~250
[ S52 6/117 2/39 nd~100 0.74~600
(nglg-dry) S55 3/120 1/40 nd~64 10~1,000
17 17/21 6/7 nd~7,500 2.0
£ - R 17 9/18 3/6 nd~2.0 0.19
(ng/g-wet)
S50 2/94 2120 nd~48 25~ 250
W) - f S52 7/93 3/29 nd~1.7 0.2~500
(nglg-wet) S55 3/108 1/28 nd~25 2~2,500
17 29/54 10/18 nd~27 0.19

[BE . o0V FurrT7aL 0]

i i

< ERER - TIAR
- PRTR £5HHEH &

A -

NIy el
- ARG
RN A M

se HZ oy
A e O

ca kR M E
) il
K26

ZE 3Lk

: B Y

: REE

7L

c e RE (fifnvk GRERIVIRD 4 R, #E5RE 30mg/L., 15MGTE 100mg/L) BOD(0%), GC T

DREB%)) 2,

D EEHEYE (24 BCF (GC-MS ICTERARETH 72 7 B — 7 P, BHfERNEHW 3 B — |2

ST OfE) : 1,500, 7,800 (5ug/L, 60 H#) . 1,000, 3,600 (0.5ug/L, 60 HfE) ) 2,

C REE
© NG
© NEE
: 21d-NOEC=0.013mg/L : 44 3 2> = (Daphnia magna)

LCso=0.5mg/L LA | : =1 & (Leuciscus idus)
24h-ECso=2.3mg/L : #4 I 2’> = (Daphnia magna)
96h-LCso=1,000mg/L L) | : 2 % (Oryzias latipes) °
96h-LCs=1,000mg/L LA F : =t (Cyprinus carpio)

o KRR

EH 285 4, B MERLrE (1Y Frerrrary)

1) fpFELEB®A, 15107 O1LZPE5(2007)
2) ()RS G BN RS . BE L E e e SR T — ¥
3)  EU, IUCLID (International Uniform Chemical Information Data Base) Data Sheet(1995)
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[6] o-YZuu~RryPr (CASBEHEEE : 95-50-1)
[k 17 FERELA - KE]
- YR
ek
AEREFMEDIRS . U AT R T 2 BN D D T2
- AR I O
HKEIZOWT 8 S 2 T8 L. Bt FRRAE 7ng/L I3\ T 8 M T TRt SN/ oT-, TRk
14 FFFEITIX 38 LA ZFHA L (BRBEENA) | M FRIE 0.4ng/L (235 T, 38 i 10 HiS Tl
HEh, BRI 200ng/L £ CTOHPHTH o7, Pk 17 5 &Rk 14 SFEICHE 21T > 72[[—
O 4 HiFTIE, AR 14 FRERIT 2 HUR TR S AL, SRR 14 AR EE O RR IR A COFRL 17 R EE DR T
BRABEASE Cdo o 72, WRAN 50 4FHEIC 1% 19 M A 32 L. Frt TERAE 300~3,000ng/L (2350 TR 17
FELFE—O LHREZET 19 A TTRE IR o7,

O o-Yr7uuxXrErolHiRi

o A
ey g [fe é‘
TN FEhE A FE o W T HH i pH e T R AE
KE S50 0/95 0/19 nd 300~3,000
(ng/L) 17 0/24 0/8 nd 7
« BREEAE O O A S 5
T A
RN SEhE A Krik b T B e T IR AE
R R
T
KL 14 26/114  10/38 nd~200 0.4
(ng/L)
KE EEE=F ) pi)
61 37 37 nd~620
62 3/19 3/19 nd~410
563 4122 4122 nd~230
1 6/16 6/16 nd~160
2 418 4/18 nd~45
3 418 4/18 nd~34
i
(f<ﬁf) 4 7/18 7/18 nd~290
g 5 519 5/19 nd~87
6 317 317 nd~210
7 418 4/18 nd~29
8 418 4118 nd~85
9 3/18 3/18 nd~34
10 1/18 118 nd~13
[B% . 0o-V 7o P ]
- H i D ABRIRAI NN ) — A DOWEEA]L. ZBRAL TE f&ﬁﬂ [EEEAR (150~260C) Y

- AEPER - WA o BRI 54 4 (1979 4F) ITIRIERERM KN L TV D
OECD (Z#i5 L T\ 5 4E P i 1,000~10,000t7,

3-31



- PRTR S 7

-
* BEARH S BT
- KE B G EE
“FON A
R R oE OB

-2t E kg

s el

A

Kfe:2:

HeEis]
PNV

EE PN
1
2)
3)

5)
6)
7)

9)
10)

: PRTR 75 H (kgli4E) v)

" B B A TR BRI, o
FE TR Tadnkek| | Ey | Adf Heat | DrHEEEr
2001 148,962 4,470 0 19 153,451 933 154,384
2002 106,979 2,032 0 0 109,011 188,887 297,898
2003 157,805 4,023 16 1,900 163,745 373,254 536,999
2004 135,169 3,452 0 0 138,622 446,479 585,101

CHRREIBRBET A X VRTINS Ao Y,
HofRME (EvEE GRERWIT 4 R, #5%E 100mg/L, JEMEIGIE 30mg/L) BOD(0%). GC T
HIEMHEB%)) 2,
o {RINEME (=2 BCF @ 150, 230 (0.1mg/L. 8 #M) . 90, 260 (0.01mg/L. 8E[) ) ¥ .
: K& 3253%., /KH 66.82%. 1:180.06%. JEE 0.58%"°
: REE
. IARC #¥ffli : Zv—7'3 (NTHT D RN A ONTIESETE 2, ) Y
: PNEC=1ug/L i : NOEC (FHiskk, #hiasie) "
21d-NOEC=100pg/L A : 44 3 > = (Daphnia magna) ?
48h-CYT=#4 147pg/L : 7 =4 (Paracentrotus lividus) 2
LOEC=147pg/L : M #gpE 7 = (Paracentrotus lividus) OFFL, 48 BFRA%SZAEINC IV T, Hfasy
SUrb I IRNE % IR - MY 2% ORISR - SRR E I AR O g 10
21d-NOEC=630ug/L : I v = ®
48h-EC5o=1,400pg/L : #4322 (Daphnia magna) 2

LOEC=1,470pg/L : Hurf¥fEpE 7 = (Paracentrotus lividus) ¥ ZHREE L, ZH SE7-I0ck W0
T, AR O, BB A - L o 24 ISR B0 % TR ECL - MiAa o 2 ok

EEOHEK O
8d-LC50=1,540pg/L : =<~ A (Oncorhynchus mykiss) 2
72h-NOEC=1,800pg/L : AL I 4 ¥ FE4E (Selenastrum capricornutum) 2
72h-EC5,=6,900pg/L : AL 3 > %E4H (Selenastrum capricornutum) 2
: LDsp=500mg/kg : 7 v bk (%) ®
LCLy=4,250mg/m*: 7~ b (WA 7 ) ©

B 2 R 5 T, B ML WE (398 o-vZummArEy)

EH2RF 6 H, B -MEAILTYHE (o-vZ7ru~rEy)

TR 2 /55 2 T, MEATHH LARMIERSE 1. MR E (b mE (189 AL h-7mmnxrBy)
B 2 /5 9T, AERKIGIWE (K 8 P REBEFHRREH) (0 o-YrmurEy)

b2 T2 A AL, 15107 OfL5FE 5 (2007)

H ARG e URMOKPEEHE - ZRRIBFERZ L IR - MYBh R &)
BRI R R RMEEEREL U 2 7 3, (L FWEORE Y 2 73 5 1 45(2002)
U.S. National Library of Medicine, Hazardous Substances Data Bank (HSDB)(1998)
() Bt B TAT BT SRR RS . BEAH L P R eV mi T — &

RiEA . PRTRIBHEICFHER ENET —X

BREEFT. PR 7 A B AR e B AR 02 i 2 25 7R 15 (1996)

PESE P R (R (MR R R HE A (1994)

International Agency for Research on Cancer (IARC), IARC Monographs, 73, 223(1998)

Pagano et al., Comparative toxicities of benzene, chlorobenzene, and dichlorobenzenes to sea urchin embryos
and sperm, Bulletin of Environmental Contamination and Toxicology, 40, 481-488(1988)

| s
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[7] p-YVZ7mruR¥r (CAS BEES : 106-46-7)
(SRR 17 FREEFRELEAE : KE]
- P
Lk
AReEMEN RS . VAV BT 20 ENRH H 720,
- THA PN B O
KENZDOWT 8 HSAFHE L, B TERIE 10ng/L (233U T 8 HiSh 3 Hisi TRt X, Mt
1% 55ng/L £ TOHPHTH - 7=, BIFN 50 4EEE (2% 19 S 2 FiA L, B FER{E 300~3,000ng/L 125
T 19 iR 2 HiSCRRE S A, BRHHIREEIE 1,000ng/L F CTOHPETH o 70, Rk 17 A L IR
50 B EZITT2F— D 1 A CIEIRBHETH - 7=,

O p-v7uuXBromiikin

3-33

iy
UK Tt A Fik HH S fo HH T FRAE
ik Hs
KEE S50 2/95 2/19 nd~1,000 300~3,000
(ng/L) 17 7124 3/8 nd~55 10
- BREEA OO PR R
. HAE "
Bt I T D
KE EEE=4 Y71
S61 7117 717 nd~460
S62 11/19 11/19 nd~510
S63 13/22 13/22 nd~1,830
1 6/15 6/15 nd~2,500
2 9/18 9/18 nd~1,200
K 3 11/18 11/18 nd~180
(ng/L) 4 12/18 12/18 nd~420
5 13/19 13/19 nd~1,000
6 9/17 9/17 nd~280
7 8/18 8/18 nd~440
8 11/18 11/18 nd~320
9 11/18 11/18 nd~242
10 8/18 8/18 nd~94
(% . p-Yrmn~v]
- A B2 D YeRbRR . BmA AR AL BiRAIYD 2
- EPER - AR D HARTIHEEREShTOARN ),
OECD (Z#7 L T\ % /EpE 1T 10,000t BL 1 9,
Rk 13 4EFE : 104t~ 105t it ¥
- PRTR &E#HHEHI R © PRTREFER (kgiE) v
. Joi Pk R A R JE AR o
FETRm (akmAm| | mw | A Heab | PPHREAT
2001 | 111,510 1,336 0 39 | 112,885 | 20,010,149 | 20,123,034
2002 | 80,867 124 0 0 80,991 | 18,000,001 | 18,080,992
2003 | 57,631 124 0 0 57,755 | 19,050,751 | 19,108,506
2004 | 56,655 121 3 0 56,779 | 17,261,165 | 17,317,944
Syt BERIBEET S O, BRIBREE T CBUERT 5 L OWE b 58, B=4 ) v ST
50 B 13 P NLREA R ST RN
oyt (EvEs GRBINR 4 B, BER%E 100mg/L, THPEIGTE 30mg/L) BOD(0%), HPLC T
DRTENE(0%)".
N . AEMEEME (24 BCF : 33, 72 (2ug/L. 35 HRH) . 47. 190 (0.2ug/L. 35 HfE) ) 7,




* PR 53 BT
- KRGS

A

E/
w

L3

7
55

SR
A fE

R&

cE M E

) Al

bsgis]

g k]
[RBGIE]

EEB AN
1

3)
4)
5)

7)
8)
9)

10)
11)

12)
13)
14)

15)

R 49.5%. KE 49.53%. 13 0.54%, JEK'H 0.43%"°
: LOAEL=1,078mg/m® : 16 HWARE L7=T v MIBWT, MOMEOKE, 5 >l Mo H
¥
© 1ARC #fli : 7 v—7" 2B (ANITkt L TRBAMS D Db anzen, ) P
. PNEC=10ug/L : (IR : NOEC (FEkEEsszzM:) ) 10
21d-NOEC=100pg/L : A4 3 2> = (Daphnia magna) *
LOEC=147pg/L : #ihifEpE 7 =% (Paracentrotus lividus) Ok 48 BeRIEZEINZ IV T, i
Sy IR % S I b o s i )
10d-NOEC=230ug/L : fikE 1V
32~33d-MATC=760pg/L : 7 7 v b~ K3 /— (Pimephales promelas) *
LOEC=1,470ug/L : HihifEpE ™~ =38 (Paracentrotus lividus) DOF5+Z g% L. =k S0l
T, FMBIERAESR - AR5 RRERO &M
96h-ECso=1,600pg/L : AL I % E4 (Selenastrum capricornutum) 9
96h-LCso=2,200pg/L : A % % (Oryzias latipes) *
48h-EC5,=2,500ug/L : A4 X > = (Daphnia magna) *
72h-NOEC=5,600pg/L : AL I /3% E%8 (Selenastrum capricornutum)
LOEC=10,000ug/L : fK#MEY 75 7 4 v = (Danio rerio) (235U T, Bl AR xR & fE 1
48h-L.Cs5=13,000pg/L : == A U #7148 (Tanytarsus dissimilis) ¥
. TDLo=124mg/kg : ¥~ 7 A (& F) ©
TDLo=300mg/kg : & k (&) 1
LDs,=500mglkg : 7~ b (f&r) 2

5B RREAUEEWE (794 p-YrunR_rEy)
FoMERETWE (p-vrrrRrEy)
MATAE 1403 1. B E(LTHE (140
HERKIGRWE (FRR 8 A RERERBRSEH)

1R 2 5550 5
1555 2 56 6 1A,
TR5E 2 S50 2 1,
IEEE 2 5K 9 1A,

RT-UrmaaX L)
(89 p-¥rmrRLPY)

LT3 A Ak, 15107 OfLERE 5 (2007)

BREEH . PRTRIERE(LFWEAENLET —4

AN e (RMOKEEG WS - 2R RER RE AR - MR REE) | REEER

BRETE BRET IR ER BT U 2 7 BFAfi R, L E OBREL Y A 7 5l 55 1 %5(2002)

TREPERA . AP EORE - B ARICBE T 2 FEREIHHA CFEAk 13 R ERD  OfEHIE(2003)

U.S. National Library of Medicine, Hazardous Substances Data Bank (HSDB)(1998)

() B R A B SR A . BEAAH LA E R ST — &

(ML BRI ZERE . (L e et (N —F) FHiis— b

REIE B2 AR AL E BT AR (PRTR 7 —4# (CFRL 17 43 A 18 HARK) IZ X b EUSES
ETNVEHNTHEE, ) (2006)

BRETT. AR 7 AR A AR RS R 9t 936 (1996)

ECETOC (European Centre for Ecotoxicology and Toxicology of Chemicals) Home Page
(http://www.ecetoc.org/Content/Default.asp)

PERTPHEMER OB | ERIEHR(1994)

International Agency for Research on Cancer (IARC), IARC Monographs, 73, 223(1998)

Pagano et al., Comparative toxicities of benzene, chlorobenzene, and dichlorobenzenes to sea urchin embryos
and sperm, Bulletin of Environmental Contamination and Toxicology, 40, 481-488(1988)

Versonnen et al., In vitro and in vivo estrogenicity and toxicity of o-, m-, and p-dichlorobenzene, Environmental
Toxicology and Chemistry, 22, 329-335(2003)
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[8] NN-YAFNAFRNVAET I K (CAS BFES : 68-12-2)
[Frk 17 FEEFRELA - KE - KX
- FYIE
ek
FBMEAULEME Ch L0, TOREENE | BRERELFMEISEY T L0 E ) Ok
AT O MERNH DT,
- AR I O
KEIZOWTIEL, 9 MR Z A L, M TRRAE 26ng/L (23 T 9 HSh 4 Ml R S 4, B
BT 1,500ng/L £ COFPHATH o7z, Wk 10 FFEEITIT 13 M A3 L, Mt FRRME 70ng/L (23
T 12 HiT R 2 S ORI S AL, BRI EE 1 110ng/L F TOHPATH o 72, AL 17 FFEE &AL 10
FEEECIRA AT o T2 [[— O 2 MR TIXW T b R S e o 7o, SRR 3REEIT 1T 16 M 2 G4 L |
e R IRAE 100ng/L (238U T 16 Humirf 7 i TR S, ARSI 6,600ng/L £ TOHEIPH TdH -
Too AR 17 ARFE &R 3R LI E AT o T2 Al — D L S TlidnTh bt S vz,
KEUTHOWTIE, 17 #2702 L. B FERE 10ng/m® 1238\ T 16 Hifir 16 #ii T S,
MR X 620ng/m® £ TOHPATH - 72, FRk 9 BT 20 #2584 L. M FERE 20ng/m®
(2T 17 Hifif 12 Hi Ol S A, BRI 1T 620ng/m® & CORIPH T o 72, PRk 17 4 L
Rk 9 FEEICTAE ZAT o 72fl— D 5 RO 5 B ERL 17 AR 5 HU T, A 9 RIS 3 MR TR
HE Tz, 209 B 17 FREITHRH SV 9 SR ISR SR o 72 2 i 1 iR T
gl 17 AREE OB ERL 9 AR ORI TIRMELL ETH D | 1 HAUTITER 17 4R B O HfiE A3
% 9 AEFEE ORI FIRIER Cdh o 7o, Fpk 3 AFEEICIT 18 M S 2 A L, #H FHRE 110ng/m® 23
T L7 Mg 11 HR ORI S, BRI 1,100ng/m® £ TORH TH o 72, Rk 17 FEFE LOF
B 3 RN A AT > T [l — D 5 Hmod 5 B SRR 17 4RI 5 HIRUT, SRk 3 AR EEIT 4 Hs TR
STz, ZO D BWRL AT AFFEITHE S 7223 3 BT S /e o 7o 1 R CIRERK 17 4
JE DR SRR 3 4R DR H T IR Td - 72,

O NN-UAFILFRNLALT I FOBHRN

FERECH

Bk S @éﬁﬁﬁ%ﬁ WG R FIRGE

S53 0/24 0/8 nd 10,000~50,000
KE 3 18/48 7/16 nd~6,600 100
(ng/L) 10 5/36 2/12 nd~110 70

17 10/27 4/9 nd~1,500 26
o 3 21/49 1117 nd~1,100 110
(ng/i:3) 9 30/49 12117 nd~620 20

17 44/46 16/16 nd~620 10
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[Z%& : NN-O
- H

< AERE

el
£
fein

A

AFILHRNAT 2 K]

w0 ANTEENT U VE VREREE, 20T v 7 A, ST LA - ﬁffsé/\ﬁﬂzﬂ% @2@&%\
BREAR Y ~— O, it AU, AEOEARD D I (R Mtﬁﬂ)

o OERR 11 4RI 1T D IEIPAEE R 50,000t (HEE) TH V. HEE S5 EMRIEEE 50,0009,
OECD (285 LT % EpE RIS 10,000t L1 L 9,
A PE RO ENE « 950,000t (CERE 15489 | Iﬁj‘z 16 4E 9, PR 174EY)

-PRTR #3HHEHI R PRTR fEiHER (kg/4E) )

R i
RN AT S
- ARG F

fo S

o
Kfe: 26
& ]

PNV

N BRI AT AR
B KR MK T | | aaf gk | DREE
2001 6,039,702 293,900 0 0 | 6,333,602 19,484,454 | 25,818,056
2002 4,614,358 602,792 0 0| 5,217,150 1,807,772 7,024,922
2003 | 3,931,811 830,151 0 710 | 4,762,672 525,827 5,288,499
2004 4,039,276 305,251 41 0 | 4,344,568 390,051 4,734,619

PE o SR GEvEE GRBRIIRM 2 @M. #BWE 100mg/L. Yﬁ.ﬁ'mﬁiﬁ‘: 30mg/L) BOD(4.4%).
TOC(8.8%). GC TOHIEH(3.6%). UV-VIS TOHIEA(3.3%))
PE o {R¥R#GEME (= BCF: 0.3, 0.8 (20mg/L. 83EM) . 0.3, 1.2 (ng/L 8iHm) ) °
B KRR 171%. K 94.96%. 3 256%. EH o77°/7>
: LOEL=148mg/kg/ H =450ppm : #EA=H1(Z 13 A (B 6 Kf) W AMEFE L7 Himalayan 7 4%
ICBWT, IBIHAMBLETE AR - IR TAMBIE LA - IR T BRI AR - IBITE
{LIBIEFRE LR « BRIFR AR AESR « I FRE L RE RO EE Y
LOEL=400mg/kg/ H : #E4RHIZ 13 H MR S- L7z Himalayan 7 %2388\ T, & AEIR
AR - FNEH AR TR A R O EE Y
LOEL:503m91/1I§g/EI CIERHIZ 10 HRIE ARG L7z T v MTBWW T, IR - AR 3
D = fiE
LOEL=548mg/kg/ H : #E#EH1IC 10 AR OG- Lo~ 7 2B W T, AR Ao &g
LOEL=944mg/kg/H : #14E6 HEH~10 HH R U 13 HH~15 HEIZREHEE LZT » MW
T, FMEHFRAEERFRAERO &EE Y
LOEL=944mg/kg/ A : iEMEHIZ 10 ARG L7c T » MZB W T, BIRBRIMHEEE - BT
DIEEG OBALRIER £ RO E 12
LOEL=1,000ppm (/K HJREE) @ 29 IAMEKIE S L i~ ¥ 2128\ T, FO KB
DA A B - FO HEBYA) O R S FRIEEL - FL HEB) O RESEHEXT B & - F2

B R R OE
P 1 IARC#i : 7 b—7"3 (NITHT BEBAMIC OV TIEISSETE 2L, ) 10
. PNEC=0.071g/L (FR#l : LCsy (f2EH) ) ©

72h-ECso=1g/L BL L : &L 3 5 %4 (Selenastrum capricornutum) ¥
72h-NOEC=1g/L Ll | : 2L 2 %% (Selenastrum capricornutum)
21d-NOEC=1g/L L - : 4 I <> = (Daphnia magna)
96h-LCso=7.1g/L : 7 /L —3/L (Lepomis macrochirus) °
48h-EC5y=14.4g/L : # 4 X 2> = (Daphnia magna)
48h-LCsu=33.5¢/L : == A U % ¥H (Chironomus tentans)

A . LDgp=400mg/kg : x = (JEHE) 9
LDsy=650mg/kg : v 7 A (fEHE) *
LDsp=1,000mg/kg : 7 (e
LDsp=1,260mg/kg : 7~ ~ (HEHE) *
LDsy=3,500mg/kg : 7~ kb (i) *
LDsp=3,750mg/kg : ~ 7 A (#%&r1) 9
LDsp=4, ZOOmg/kg vk (o) 2
TCLo=60mg/m®: t k (%A) ?

B2 5B 5 IH, B MEEGLEYE (387 NN-UAFAKLLT IR)

R 2 4558 2 TH, AT 1 SRBIRE 1. B EIEEEWE (172 NN-UAFILHLVLT
)
QI

,Uﬂ*[

i AFERKUGRDHE CPRk 8 FHREEFHRRER) (104 AT VARV A
7

ZE- —r/
= 99?

2
S

LT3 B sk, 15107 OfL52RE 1 (2007)

REEE . PRTRIERETWEAEET — 4

ERBTA BRI R EREE U A 7 SN, {LFWE OREE Y A 73l 2 1 %£(2002)
(B3T3 A itk 14705 D1L5:7E 51 (2005)
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5)
6)

8)
9)
10)
11)
12)

13)

L5 T3 A At 14906 L2274 1 (2006)

(i) S St AR e T AR R . BEAH L L 2R T — &

RIEAREZ AR AT EEE A RE S PRTR 7 —% (CEAL17 4 3 A 18 HAR)IC L Y EUSES
TFVERCCHEE, ) (2006)

Poirier et al., Comparative toxicity of methanol and N,N-dimethylformamide to freshwater fish and
invertebrates, Bulletin of Environmental Contamination and Toxicology, 37(4), 615-621(1986)

PESET T (HR). =t 28 R (1994)

International Agency for Research on Cancer (IARC), IARC Monographs, 71, 545(1999)

Hellwig et al., Studies on the prenatal toxicity of N,N-dimethylformamide in mice, rats and rabbits, Food and
Chemical Toxicology, 29, 193-201(1991)

Hansen et al., Embryotoxicity and teratogenicity study in rats dosed epicutaneously with dimethylformamide
(DMF), Journal of Applied Toxicology, 10, 333-338(1990)

Fail et al., Formamide and dimethylformamide: reproductive assessment by continuous breeding in mice,
Reproductive Toxicology, 12, 317-332(1998)
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[0 ESHERIL/XT 7 4> (CAS B#gEF : 85535-84-8 (Cyp~Ci3) )
[9-1] EHRET VY BEREF 4156 FETOHD)
[9-21] BHRILV U THYy BEREBSNLTETOLD)
[9-3] WHRILRT IV EBRENRSPHT7TETOLD)
[9-4] HWFILPNIVTHY (BEREERSNLTETOLD)
[PRK 17 FEEREREAE - KE - BEE - AW]

- EYP
bk
BRI T 7 4 > Cy IFEER D SR ERIE T, B HEEAULEYWHICIEES N TR |
FREAE G EO Y 27 23 T 2 LEZNH D720
AN O
REIZHOWTIE, 8 UL A FHA L, M FIRE 40ng/L ™ 1235\ C 8 Hi T TRl Sheho
=0 PR 16 AREEIC I 2 HR A FAAE U AR TR 46ng/L 1235\ T 2 HRA T TR S /e no iz,
JEEIZOWTIE, 4 #2784 L, B TR 3.6ng/g-dry ¥ 1238\ T 4 #iS2C TR S L)
o772, AR 16 FEEITIE 2 M AR L, MR FIRAE 5.0ng/g-dry (23T 2 HiR 2T TR SR
oz,

O  HESHEHR T 7 4 ORIk

Bl sy S e
K 16 0/6 0/2 nd 46
(ng/L) 17 0/24 0/8 nd %40
Eg 16 0/6 0/2 nd 5.0
(ng/g-dry) 17 0/12 0/4 nd 3.6
(1) ¥IZIHE EREEZ L ORE TRIEO AR Lz, Z0k), ZhE TEZEETH->Th nd &
RHRWEERS D,

[9-1] MEF (T H o EEEN4D1H6FETOHD)
AEMD S HEBUTOVTIE, AP L LTIPK 17 FEAPIO TOMETH Y 6 HumZiA L,
B R BRAE 0.43ng/g-wet P (2B W T 6 AT TR SN Ao T,
FIFEIZOW T, 18 Hi 2 F84 L. M FERAE 0.43ng/g-wet P (233N T 18 i 2 HiS TR
S, BrHREE T 0.20ng/g-wet E TOHIPH T o7z, Wk 16 FFREIZIE 2 i A FHA L, AR T BRAE
0.53ng/g-wet (ZF\W\T 2 Hi A2 C TR SRR o7,

O HWFET N CEFEHDANHEETDOH D) ORHIRD

- T HH B
fer i S L At A
JUKYN S Jii 4F- i Hrik M i anr | T T BRI
= - A 17 0/18 0/6 nd 3%0.43
(ng/g-wet)
W) - fE 16 0/5 02 nd 0.53
(ng/g-wet) 17 3/54 2/18 nd~0.20 $%¢0.43

() XITIERE EFBRE T E ORI TREOSF27REH L, Z0d, Ihid FRAZEETH->THnd LiT
RERWEEND D,
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[9-2] HEFEbw T H Y GEFED S PDHTETOLD)
EWD SHEFICHOW T, ARAE LS LTI 17 FERD TORAETH Y 6 HmZ T4 L,
B R RAE 0.14ng/g-wet W2 (235 C 6 sl 1 s TR S A0, BRHHIEREE I 0.09ng/g-wet F T
FHTH-oT,
FFICOWTIE, 18 S &2 F848 L, B FIRME 0.14ng/g-wet ™ (2331 T 18 HuSiHp 2 s TR

SHu, MR 0.48ng/g-wet & TOHIPH CTh -7z, Wik 16 FMEI21E 2 M 2304 U, B T IRAE
1.5ng/g-wet [Z3 T 2 M2 T TR S Lo 70,

O MRy THhy (EFEBDPENLTETOLD) ORHMRDL

ik L fﬂjﬁiﬁ L MRHEE B TR
£ - B 17 3/18 1/6 nd~0.09 3%0.14
(ng/g-wet)
Wy - 16 /5 02 nd 15
(ng/g wet) 17 6/54 2/18 nd~0.48 %¢0.14
) XRIITEE ERBEKRZ Lo FTIREO AT 2RI LTZ, 20D, iz FRIA2EETH->TH nd &1
RERWEENDH D,

[9-3] HFELRT I (EFEENRSNPHTETOHLD)
B 5B EEIZOWTE, ARAE L U CIFR 17 EEAD TORETH Y 6 Him 2 Fid L,
B T ERIE 0.14ng/g-wet ™ (2B W T 6 HS 2T TRH SN Ao 7,
FFICOWTIE, 18 M &2 F848 L, B FIRME 0.14ng/g-wet ™ (2331 T 18 HuuSH 6 sl TR

A, MR 0.40ng/g-wet & TOHIPH T - 7=, Wik 16 FMEI21E 2 M 2304 U, B T IRAE
0.20ng/g-wet (23 C 2 i T TR I o T2,

O HWFERTH Yy EFEEDSHOHTETOH D) ORHIRD

e T HH A
iy i1 =
JIRE FEHEAR e e A HH AT PR A T BRI
£ - I 17 0/18 0/6 nd %0.14
(ng/g-wet)
Al faXE 16 0/5 0/2 nd 0.20
(ng/g-wet) 17 10/54 6/18 nd~0.40 %0.14

() RIIEREEFRBRE T E ORI TREOSF27REH L, Z0d, Ihid FRIAEETH>Thnd &iX
ROERWEENH 5,

[9-4] HEHEILKNVTHL ERENENHTETOLD)
EWD 5 H BT OWTIE, APHAE L U TIFRN 17 FENIO TOFRETH Y 6 it L,
B T ERAE 0.29ng/g-wet ) {2\ T 6 M 2 M TR S AL, BRI EE 1 0.07ng/g-wet F TO#E
HCTH T,
FHHIZOWTIE, 18 Hd &AL, M FERAE 0.29ng/g-wet ) 1235u T 18 Himirh 10 S T

H &, BRI 0.7ng/g-wet £ TOHIPH CTH 70, Ak 16 4FFE 21T 2 MG A2 HA L. B TR
1B 0.56ng/g-wet |2\ T 2 M8 T TR SN2 - 72,
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O HHFEMNITHY EFBENSHHTETOLO) OHIRI

et T H BT T H R e H T BRAE
il RHEFEE ik Hi ng/g-wet ng/g-wet
. H¥%
B - R 17 2/18 2/6 nd~0.07 3%0.29
(ng/g-wet)
) - X 16 0/5 0/2 nd 0.56
(ng/g-wet) 17 16/54 10/18 nd~0.7 $¢0.29

(F) XITITEE ERRA S & O FIRMEOAFHZE# L7z, Zo7), Zhz FRESEETH-TH nd L1372

LIRWEERH D,

(2% meERIE AT 7 1 ]

- A b2
- AERER - TR
- PRTR #£5HHEH &
<4y R ™
- S A
o BEORBI 5B TR
- KRR G e

- Bl Al

b

25 3R

D BRI, —F v ML T4 - MRS T OBERA, RN T, BEL =T 7HY
. REE

7L

. REE

. REE

NS

: NOAEL (E&) =1mg/kg/H : L3R OLE L=T v MTBWT, g - BIREZOEM,

FFAAEL « FRBR R D E K 29)
LOEL=125mg/kg/ A : 2 BRI O# 5 L 7=k~ 7 223U T AFIRISIE I8 4 2R o i fi ©
LOEL=312mg/kg/H : 2 FERIRR N5 LI2IET v MW T, IFIREREMEAG A - IFhRE
R TR PR R A 5 - PR B PEAR S 2 3R - MR R A =R - AT R A% -
AT JAEREAE S - B E AR R - B FRIGE R R AR R - B HLEERE S A4 R o i i ©
LOEL=312mg/kg/H : 2 RO G L2 Z » NIV T, FFIRAR R A =8 - g i & fL9E 5
B BRI RO EE O

: 1ARC #lli : 7 v—7" 2B (NI L TERPAMER D D005z, ) (E¥RFEK 12, B

FALR 60% DESHFE T T 4) D

-2
. LDgy=4g/kg LAl : 7> b (BA) EFLEBAN~T0%DERILTH v, BRIV T h,

WFERF A, WHELFIVF ) D
LDso=27.2g/kg A | : =7 % (1)  (HEHFER60%DHFE{L FFH ) D
LCsp=33gm* LIt : T vk (BA) (HFLER59%DEHFL FFH) D

B9 2 R 4, B MR TWE R ~T 7 > (Cu. HFEET~12)

1)  UNEP, Summary of short-chained chlorinated paraffins proposal (UNEP/POPS/POPRC.2/14)(2006)

2) International Research and Development Corporation (IRDC), 13-week oral (gavage) toxicity study in rats
with combined excretion, tissue level and elimination studies, determination of excretion, tissue level and
elimination after single oral (gavage) administration to rats.(1984)

3)  Serrone et al., Toxicology of chlorinated paraffins, Food and Chemical Toxicology, 25, 553-562(1987)

4) International Agency for Research on Cancer (IARC), IARC Monographs, 48, 55(1990)

5) IPCS, Environmental Health Criteria, 181, Chlorinated Paraffins(1996)

6) Bucher et al., Comparative toxicity and carcinogenicity of two chlorinated paraffins in F344/N rats and
B6C3F1 mice, Fundamental and Applied Toxicology, 9, 454-468(1987)
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[10] /=7 =/ —/ (CAS %#HES : 25154-52-3)
(SRR 17 FREFREE : KE]
- Y
{b3EE

AEREFMEDIRS . U R BRI T 2 LN H D120,
- AR I O
KEIZONWT 16 HSZFHA L, W FIRME 20ng/L 123\ T 9 HuS i 9 S Tt S, M
FE1E 480ng/L F TOHPHA TH o7z, K 9 FFEE 21T 56 HSAFRA L, PRk 17 FEE ORH#E % k
] % K BRAE 1,100ng/L (238U TL SRR 17 AREE TR STz 4 M 25 de 41 MR 2T TR S
Nipdnodz, WEFN 52 AEFEITIE 1 R A G A L, B T IRAE 400ng/L 1238V TR S vzpino 7z,

O/ =17 =) —LOKRHIR

o TR HBE N
JLEEN TR e Wi A HH s T T BRI
S51 0/8 012 nd 5,000
KE S52 0/3 0/1 nd 400
(ng/L) 9 0/123 0/41 nd 1,100
17 23127 9/9 nd~480 20
< BREEA OO TR R
- TRIHUE i
AR TR . Hi Tk HA & A T HH T BEAE
WA WEELL A E BREE IR AY)
10 245/405 nd~21,000 50~100
11 45/170 nd~4,600 100
K 12 40/171 nd~7,100 100
13 53/171 nd~5,900 100
(ng/L)
14 37/91 nd~8,400 100
15 25/75 nd~2,900 100
16 9175 9/75 nd~6,400 100
WNAWMEEAL S BEEERNS SR EERa Y
=
(;J;/EE) 10 8/19 nd~200 100

(% . ) =r7x/—]

FI DD hnmRARER, = 2B

- EPER - AR

© Pk 13 45 ¢ 10%~10%t i 2

APEROHETENM « #17,000t CEARL 154E 2 | TR 16 £ 9. Tk 1748 D)

D FUEREMER (7 = A AEMEA, FEA A FEIEEAD | =T vk u — 2 OLER] WEET =
J—VHE, = ATV, <=y e RS ER TR OGRIEE, BRAl REAL Hir e

- PRTR#E5HEH R © PRTREFHESR (kg/fE) V)
- J R AR G J A B o
FE TR ks tw | my | A e e
2001 538 2,484 4 0 3,027 11,203 14,230
2002 414 9 3 0 426 6,136 6,562
2003 2,796 10 0 0 2,806 22,903 25,709
2004 2,461 15 0 0 2,476 6,551 9,027
o iR M EEoYRNE RV GRERIVIR 2 M, BB EL 100mg/L, {&EPEGTE 30mg/L) BOD(0%). GC T
ORENEB.9%), UV-VIS TORENK(E.3%), HPLC TOREN(25%))
S-S I D KIS DAV R E W EHEE S LD (2 BCF: 250, 330 (0.1mg/L, 56 H) | 90,
220 (0.01mg/L, 56 H) . AT # 3% H BCF: 280, 440 (0.04mg/L. 50 H) )",
fIsfEME (= BCF : 90, 220 (lmg/L. 8 #&[#) . 250, 3,300 (0.1mg/L, 8#[) ) ©,
CBERBIYECTH 0 K& 1.92%. KHE 95.19%. 1-H82.01%. EH 0.87%%
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: LOEL=0.8mg/kg/H : =% 1 H B> & 14 HRMERENEE S L7 BET T > MZIBW TR AR A

FEHL R B - RS ZEAE G R - AR B R (R ¥

LOEL=10mg/kg/H (4-/ =T =/ —1LD 5L ) ZLENFIE L TNDE HbODREME LT
3 AR FHE Lt~y 22k T, FEEROEME D

LOEL=50mg/kg/H (4-/ =T = /) =D 5L ) = ERFE L TNDEHODREMELT)
FO D F3IZhTe» TRAHE L7-T v MIEBWT, FLIE, F2 & O F3 o RL,
1Fl} WD T E AR E RO R, F2 MOIPREROIE, F2 HEORKE EAR 71 O H

LOEL=50mg/kg/H (4-/ =17 =/ =)L LT) :FONL RIZhlesTRAKLGLZT v MC
BT, FO D B gttt T f M OVFH X B » FFBRRAH L 2 - FORARAH T BB & « M R (R
FHRTE R « At R - Mg P LR BRSO L PR o S, M et B R OV
HEOMAE, FIEE OB RO 25, FO MO IR E & O, F1HED ik P Irka
ALV E YRR - X E R - BRI ER - B FREOSME, Mg HFRIRER L E
v T3 IREDOIRAE, &L OB IR IIZEA(b, F1 /O M5 R ARIE R AR V£ YR EE -
BRI - —REYM 70 OEF L - IRREEOME, EH D Ao R, FoMkT
MOZEfk, BRI B DA 12

LOEL=100mg/kg/H (4-/ =)L 7=/ —/L L LTC) : 10 HEENEL LT v MW T, 5
A ER O ™

LOEL=190mg/kg/H (4-/ =7 =) —nNDH5H ) = VERFIELTHEHLODREME L
T) :3HMRAE LIMES v MW T, FEEROKE

. NEE
© PNEC=0.21pg/L (HMl : LCgy (HIARME) . ECs (FHRBEUIFIKIAE) ) B

LOEC=0.1ug/L (4-n-/ =7 =/ —)L L LC) : BMERA XA (Oryzias latipes) (23T, I
e 2 s DR 1O

LOEC=0.1yg/L. (4-n-/ =7 =/ —) L L) : 7V A% (Elminius modestus) / —7VU 7 &
HAEICBNT, HEROEME, AERREOKE Y

LOEC=1.16ug/L (/ =/ 7 = ) — /LT ¥ (4-) =)V 7 = ) —/L 88%+2- ) =7 = J —/L 10%
+V ) =T 2 )= 2%) L LTC) B =T~ & (Oncorhynchus mykiss) HEIZISUWNT,
M 7 1Y - = R o i

LOEC=16pg/L (4-/ =7 =/ —)LLL7T) : 77 v b~y FI /— (Pimephales promelas)
ICBWT, R Bk R 20

LOEC=22ug/L (4-/ =T = /=Lt L)  KREA¥Y T 7 1 v = (Danio rerio) (ZF\
T, 2HF k7 m—L P450 7 1~ & —¥ mRNA 350 i 2

LOEC=4ug/L (4-n-/ =T =/ —n & LTC) : R = A (Cyprinus carpio) (2T, miE
HEFa Y e = OS2

LOEC=8.2ug/L (4-/ =7 =/ —L & LT) : AZ 7 (Oryzas latipes) F1#HEIZISWT, KsHEIM
@Hjﬁ 23)

LOEC=10pg/L (4-/ =7 = /) —NELT) BT T 7 4> = (Daniorerio) HEMAIZEWT,
S B L L o i )

LOEC=1043ug/L (/ =7 = ) —NVTEM G-/ =V T = ) —)V 88%+2-/ =)V T =/ —/L 10%
+V ) =N T2 )=V 2%) & LTC) k=~ A (Oncorhynchus mykiss) FO H3D5Z
FINZBWT, RO, FLificW T, T T n Y= RE - T A FAT
o RO, JPRAREEOHEL, F1HECISW T, MIERT X 2T 1 R E O S1E,
FLICHI T, MR AIE L O g 1)

LOEC=11.6pg/L (4-/ =7 = /) —n & LC) : [EA KT (Oryzias latipes) (28T, KiEIID
HEL, APl 7 2 = = R o i 27

LOEC=17.7ug/L (4-/ =7 = /)= & LTC) A ZH (Oryzias latipes) 123\ T, KEEIID
t’jfﬁ‘ 23)

LOEC=20.3ug/lL (4-/ =) 7 = /—/)L & L) : liBlfi="~ A (Oncorhynchus mykiss) (Z35\>
T, MR ET Y e = Lo g 2

LOEC=22ug/lL (4-/ =T =/ —)L L LT) : 77V HY AT/ (Xenopus laevis) ShA:1ZH
WTL ZSRERRMEE L o i Y

LOEC=22ug/L (4-/ =T =/ —)VTH¥EHELT) HBARET T 7 ¢ v = (Danio rerio)
%Hﬁ)ﬁ:iﬁb\T\ LRI AR TEAR R ST D2 (RTHARET~D 534 DIRfE, #BIKEI~D 5 D E
fiE

LOEC=225ug/L (4-/ =7 =/ —)L & LT) :[EA XA (Oryzias latipes) (Z8BWT, g v
TRV == REORE S

LOEC=25ug/L. (4-n-/ =7 x /—)N & LT) : A4 I 2 (Daphniamagna) ([ZBWT, 7
vRa Y = RE oL 3

LOEC=30ug/L (4-t-/ =)L 7 =/ —/)L L LC) : Biciailf="~ 2 (Oncorhynchus mykiss) (=
BT, SIEH T E RO fE %2

LOEC=30pug/L 4-/ =17 /=L L7TC) : €T T 7 1> = (Daniorerio) HEMEFIZIWT,
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25 3Lk

9)
10)
11)
12)

13)

&
Hl

FEHI O HiER 39

LOEC=36pg/L (4-/ =)L 7=/ —)L L LT) : ==Y AH% (Chironomus tentas) (23 T, HISL
DR R 3

LOEC=42.75ug/L (4-n-/ =7 = /—),L L LT) : =AY H$A (Chironomus riparius) $h4EIZ3H
WT, FEEHOBRRS®

LOEC=50pug/L (4-/ =7 =/ — )L TEHELT) : FEAX T (Oryzias latipes) (ZBWT, #E
B O KL %)

LOEC=50ug/L (4-n-/ =7 =/ —Lt L TC) : 44> 2 (Daphniamagna) OBEFERERIC
BWT, EFHOBD

LOEC=66pg/L (4-/ =7 = ) —)b 90%+2-/ =)L 7 = /) —)L 10% & LT) : BRI LI-fEAF
71 (Oryzias latipes) % 1E % 72l & AQHl S W72 & 2 A, HEAOIMEROKE

LOEC=76ug/lL (/ =7 =/ —)VTEEMELT) Kk =< A (Oncorhynchus mykiss) Z
BOWC, MR T 0 Y = B HE D

LOEC=T77pg/L (4-/ =7 = /7 —/)L & LC) :{LEHZRDHIKEED L2 (Brachionus calyciflorus)
L2 AR BRIV F5 N T TR A R s A B D v i 3

LOEC=100ug/L (4-t-/ =7 = /7 —/LT3¥5ME L) : 72448 (Zoarces viviparus) (23T,
MFFET 7Y e = B E ORI

LOEC=100ug/L. (4-/ =T = /) =D 55 ) = VERFIE L THWDEHEODREME L T) ¥
JKEEE /) 7 T 7574 (Lymnaeastagnalis) (23T, #MZAORE (& - Wik, B8,
KHE) D

LOEC=100pg/L (4-n-/ =7 = /) —/L & L) : A4 = (Daphniamagna) (ZBW\T, 7
2 h AT m EREE O &

LOEC=140ug/L (4-/ =7 = /—/& L TC) : AA IV = (Daphnia magna) (Z351F %2
LR 2

LOEC=216pg/L (4-/ =7 = /) —/ & LC) FHMUERZRDHYKPED 4 (Brachionus calyciflorus)
A ARG B\ L MERE GRMEGRIE) i, fRER oK >

LOEC=340pg/L (4-/ =7 =/ —/L & LC) JEL DHYIKEED A2 (Brachionus calyciflorus)
ﬁ/ﬁfg)éﬁﬁﬂ&k&&:io‘b\f\ TaIMEARLEE (O FEalRE) o &ME, RSB SRHEINE DK
fiE

LOEC=10ug/kg (EEHRE, 4n-/ =7 x /) —)LE L) YKESIHAHaETHTY
7R (Potamopyrgus antipodarum) (235U T, B RBSME A BLR O & iE 2

LOEL=1,000ug/kg (4-/ =7 = /) —L & LC) : J@HENEE L XEFET 7T, R
KD 6 B -k {LEERIEE O i )

LOEC=10,000pg/kg (4-/ =7 = 7 —/L LML LT)  BENERS LoD LA FHIZB W T,
MAEH BT 0 e = LR o & 2

LOEC=237,000ug/kg (4-/ =7 = /—L & LC) : BEENEE Lz~ XBEIZBW T, migH
ErnY = BOEHE Y

: LDsp=2,14mL/kg (/ =/ 7 =/ —LVRIEEREEME LT) - X () 2

EHE24LF6 W, HfERAlEmE (V=17 x /) —)
RS 2 RE 2 TH, MBATAYER L 4RBIRE 1, B—HigelymE 242 /=17 =x/—))

b2 T2 B it 15107 OfL2EPE 50 (2007)

PP PEREE . b HE ORI - A RICEIT 5 EEHAE (A 13 FE IR DMK (2003)

BRiEA . PRTRIEFEEYMER EMET —4

L2 T3 H WAL, 14705 O1L2ERE 51 (2005)

(b33 Atk 14906 D1k5:pd 5 (2006)

(S S FEA P R . BL L P E R e R T — ¥

BREEA R REIIREE U X 7 5N, (L FWEORERE Y A 73l 5 2 %:(2003)

AR, (WP EEEREREE PRTR T —4# (ERL 1743 A 18 HAK) IZ LY EUSES
TFNERACTHEE, ) (2006)

Lee et al., Disruption of male reproductive tract development by administration of the xenoestrogen,
nonylphenol, to male newborn rats, Endocrine, 9, 105-111(1998)

Shelby et al., Assessing environmental chemicals for estrogenicity using a combination of in vitro and in vivo
assays, Environmental Health Perspectives, 104, 1296-1300(1996)

National Toxicology Program, Final Report on the Reproductive Toxicity of Nonylphenol(CAS #84852-15-3)
Administered by gavage to Sprague-Dawley Rats, RACB94012(1997)

Nagao et al., Reproductive effects of nonylphenol in rats after gavage administration: a two-generation study,
Reproductive Toxicology, 15, 293-315(2001)

de Jager et al., The effect of p-nonylphenol on the fertility potential of male rats after gestational, lactational and
direct exposure, Andrologia. 31, 107-113(1999)
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14)
15)
16)
17)
18)
19)

20)

21)
22)

23)

24)
25)
26)
27)
28)
29)
30)
31)
32)
33)
34)
35)
36)
37)
38)
39)
40)
41)
42)

43)

Odum et al., Comparative activities of p-nonylphenol and diethylstilbestrol in noble rat mammary gland and
uterotrophic assays, Regulatory Toxicology and Pharmacology, 29, 184-195(1999)

U.S. National Institute for Occupational Safety and Health (NIOSH), Registry of Toxic Effects of Chemical
Substances (RTECS) Database

Kashiwada et al., Fish test for endocrine-disruption and estimation of water quality of Japanese rivers, Water
Research, 36, 2161-2166(2002)

Billinghurst et al., Effects of 4-n-nonylphenol and 17p-oestradiol on early development of the barnacle Elminius
modestus, Journal of Experimental Marine Biology and Ecology, 257, 255-268(2001).

Arukwe et al., Fish zona radiata (eggshell) protein: a sensitive biomarker for environmental estrogens,
Environmental Health Perspectives, 105, 418-422(1997)

Schwaiger et al., How estrogenic is nonylphenol? A transgenerational study using rainbow trout (Oncorhynchus
mykiss) as a test organism, Aquatic Toxicology, 59, 177-189(2002)

Miles-Richardson et al., Effects of waterborne exposure to 4-nonylphenol and nonylphenol ethoxylate on
secondary sex characteristics and gonads of fathead minnows (Pimephales promelas), Environmental Research
Section A, 80, 122-137(1999)

Kazeto et al., Effects of endocrine disrupting chemicals on the expression of CYP19 genes in zebrafish (Danio
retio) juveniles, Aquatic Toxicology, 69, 25-34(2004)

Huang et al., The effect of two alkylphenols on vitellogenin levels in male carp, Proceedings of the National
Science Council Part B Life Sciences, 25, 248-252(2001)

BRIRABREREN., /=7 = ) —ABBBEICE 2 5 N WERELER ORBRSRICET 285 () .
SRR 13 ARFEHS 1 RNy IS E A B R R R R 2 BH(2001)

Smyth et al. Range-finding toxicity data: list 7, American Industrial Hygiene Association Journal, 23,
95-107(1962)

Weber et al., Development estrogenic exposure in zebrafish (Danio rerio): II Histological evaluation of
gametogenesis and organ toxicity, Aquatic Toxicology, 63, 431-446(2003)

Duft et al., Stimulated embryo production as a parameter of estrogenic exposure via sediments in the freshwater
mudsnail Potamopyrgus antipodarum, Aquatic Toxicology, 64, 437-449(2003)

Seki et al., Effects of 4-nonyl and 4-tert-octylphenol on sex defferentiation and vitellogenin induction in Medaka
(Oryzias latipes), Environmental Toxicology and Chemistry, 22, 1507-1516(2003)

Jobling et al., Inhibition of testicular growth in rainbow trout (Oncorhynchus mykiss) exposed to estrogenic
alkylphenolic chemicals, Environmental Toxicology and Chemistry, 15, 194-202(1996)

Kloas et al., Amphibian as a model to study 188 endocrine disruptors: 1I Estrogenic activity of environmental
chemicals in vitro and in vivo, The Science of the Total Environment, 225, 59-68(1999)

Willey et al., Effects of endosulfan and nonylphenol on the primordial germ cell population in pre-larval
zebrafish embryos, Aquatic Toxicology, 54, 113-123(2001)

Baldwin et al., Metabolic androgenization of female Daphnia magna by the xenoestrogen 4-nonylphenol,
Environmental Toxicology and Chemistry, 16, 1905-1911(1997)

Ashfield et al., Exposure of female juvenile rainbow trout to alkylphenolic compounds results in modifications
to growth and ovosomatic index, Environmental Toxicology and Chemistry, 17, 679-686(1998)

Hill et al., Development estrogenic exposure in zebrafish (Danio rerio): effects on sex ratio and breeding
success, Aquatic Toxicology, 63, 417-429(2003)

Kahl et al., Toxicity of 4-nonylphenol in a life-cycle test with the midge Chironomus tentas, Toxicology and
Environmental Safety, 38, 155-160(1997)

Meregalli et al., Induction of mouthpart deformities in Chironomus riparius larvae exposed to 4-n-nonylphenol,
Environmental Pollution, 111, 241-246(2001)

Metcalfe et al., Induction of testis-ova in Japanese medaka (Oryzias latipes) exposed to p-nonylphenol,
Environmental Toxicology and Chemistry, 16, 1082-1086(1997)

Shioda et al., Effect of certain chemicals on the reproduction of medaka (Oryzias latipes), Chemosphere, 40,
239-243(2000)

Pedersen et al., Vitellogenin in Zoarces viviparus: Purification, quantification by ELISA and induction by
estadiol-17p and 4-nonylphenol, Comparative Biochemistry and Physiology Part C, 120, 159-166(1998)

Radix at al., Reproduction disturbances of Brachionus calyciflorus (rotifer) for the screening of environmental
endocrine disrupters, Chemosphere, 47, 1097-1101(2002)

Korsgaard et al., In vivo estrogenic activity of branched and linear alkylphenols in rainbow trout (Oncorhynchus
mykiss), Science of the Total Environment, 233, 89-96(1999)

Czech et al., Effects of endocrine modulating substances on reproduction in the hermaphroditic snail Lymnaea
stagnalis L, Aquatic Toxicology, 53, 103-114(2001)

Christensen et al. The effect of 4-nonylphenol on the synthesis of vitellogenin in the flounder Platichthys flesus,
Aquatic Toxicology, 46, 211-219(1999)

Nimrod et al. Estrogenic responses to xenobiotics in channel catfish (Ictalurus punctatus), Marine
Environmental Research, 42(1-4), 155-160(1996)
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[11] B FZ Y (CAS &S : 302-01-2)

[Frk 17 FERELA . KE - EE]
- FYIE
ek
BORERLFE CH LN, TORBENKRE | B IMHEELEWEICEE T 50 E ) ho
BRET AT O BN H D728,
- AR I O
KEIZOWTIE, 10 HS 2788 L, B FRRAE 1.3ng/L 123U\ T 3 i 3 s 2 TR E L
7o 7o, WA 61 ARFEITIE 10 M 2 A L, R FERME 2,000ng/L (2350 T 10 Him42 T TRH S
Nipinoiz,
JEZIZOWTIE, 6 A FHA L, i TBRME 0.65ng/g-dry (235U T 6 M T TRIH S v, M
IR EE1% 66ng/g-dry £ TOHIFHA Td -7z, MR 61 FEEITIE 10 HS A FRA L, PRk 17 4B ok i fipH
B[R0 % g N BRAFE 200ng/g-dry (235N T SRR 17 AREE ISR S 472 1 S A& 5 T 10 #IS 4T T
HEnznoi,

O b R oHIRI

K R @gﬁﬁﬁ%ﬁ W M RS
KE S61 0/30 0/10 nd 2,000
(ng/L) 17 0/9 0/3 nd 1.3
BB S61 0/30 0/10 nd 200
(ng/g-dry) 17 14/17 6/6 nd~66 0.65

(25 eIV ]

- i

CEER AR
« PRTR &G HHEH E

<R M ME

NIy o]
- ERGENEE

v
E ¥ '

Doady MREED D, KL, 77 ATy 7 SEIAAIRGE R . T (B K OWLREE T R) |

BITA, EAMME, AEAIS D D SRR () | s 2

: SRR 15 4EJE - 8,448t, PRk 16 4R - 11,193t, ok 17 4EE : 10,857tY
: PRTR&EFHER (kg/tE) V)

N & i R A [T
FE TS TadgnAd| tm | my | od ez |DTREE
2001 2,896 11,030 0 0 13,926 267,769 281,695
2002 2,665 10,262 0 0 12,928 89,763 102,691
2003 4,962 21,804 0 0 26,767 28,774 55,541
2004 3,794 15,747 0 0 19,541 81,116 100,657

COEEORNE GREVEVE GGRERHIR 4 WM. #2598 100mg/L, 1E1MEHTE 30mg/L) BOD(2%). IC T

DORE(0%)) >,

. 2w ¥"—BCF : 3169

IRHEE (OrEREGAR) 9,

: K& 0.13%. /KE 98.92%, +H0.14%. JEK'H 0.81%"
: NOAEL=3ug/m? : W ABE#E L7~ MIBWT,

Fiaiiilokiy SRR Wi INQY: v R

LOEL=174pg/m*(20°C) : 14Ef] GE 5 H. H 6 F#f]) WAMRE L7zfiT— /LT v LhAH—|C
BT, T I 24 RIEBEERAER - ~TUF Y LSRR S - BT ES% -
UL sE D VOoREIRFEAER - BICRERAT 2 v RILEER AR R LA %
HORIRT 2 v A RURFEIERA R - BIB T 2 uo NIsEREROEE 2

LOEL=3.48ug/m*(20°C) : 1 4Ef#] GE 5 H. H 6 Kfl]) W ABRE L7-MET » IR\ T, JIEE
FEFEAEER « THNBYERAR - IFRIAERO M P

. 1ARC 3l : Zv—7 2B (ATt L TRBAMERS B0z, ) W
: PNEC=0.005ug/L :

(HR4L : NOEC (M4 EE) ) ®
6~11d-NOEC=0.5ug/L : #%#¥H (Dunaliella tertiolecta) *
6~8d-ECs5,=0.8pg/L : ¥ (Dunaliella tertiolecta) *
96h-NOEC =40pg/L : £k 9
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48h-EC5,=160pg/L : < 2> = (Daphnia pulex) *
22~24d-LOEC=1,000ug/L : 7 7 »» h~~» K3 /— (Pimephales promelas) ®
96h-LCso=1,080ug/L : 7/ —/L (Lepomis machrochirus)
4d-LCgp=2,120pg/L : +F 7% a3 774 (Ambystomasp.)
SAME # M % : LDsy=59mglkg : 7 v (e
LDso=59mg/kg : ¥ 7 A (f%pQ) 0

LDsy=60mg/kg : ¥~ + (f&pn) 9
LDsy=62mglkg : ¥ 7 A (JEjE) 10

LDso=91mg/kg : ¥ (f/E) 0
LCso=330mg/m® : =7 2 (Wi A 4 Bf) 10

LCs=750mg/m® : T v bk (Wi A 4 B[] 0

- #l Al :
bk ik B 2 65|, B B TmE 367 ERNFTUY)
B2 6 T, B MBI HE (e F7VV)
] EHE24H 2, MITHHE LS&AIERE L, HHEETwE 253 v R7VY)
[KBAHE] B2 RO, AERKIGEME Pk 8 FHREBEFHREH) (155 B FTPV)
535 3Tk

1) e T 3R MR, 13901 DL 5 (2001)
2) BREEE. PRTRIEREFWEAEMLT —4
3) ()RR A . B L E L e R T —
4) (Wb ERS, LEREAF—F - 7 — 2 5£(1997)
5) ERETEBRBIMEEIIRET Y R 7 Al (LA E ORELY X 75l 5 1 4(2002)
6) U.S. National Library of Medicine, Hazardous Substances Data Bank (HSDB)(1998)
7)) BREABRELAM. LY EER A WA E (PRTR 7 —4 (CEA 17 423 H 18 HARK) (2 X Y EUSES
ETFNERAWTHEE, ) (2006)
8) Harrah, Biological Effects of Aqueous Hydrazine Solutions. Proceedings of Conference on Environmental
Chemistry: Hydrazine Fuels, 167-176(1978)
9) ECETOC (European Centre for Ecotoxicology and Toxicology of Chemicals) Home Page
(http://www.ecetoc.org/Content/Default.asp)
10) pEZETTEMET MEMR0 | EH KRR (1994)
11) International Agency for Research on Cancer (IARC), IARC Monographs, 71, 991(1999)

12) Vernot et al., Long-term inhalation toxicity of hydrazine, Fundamental and Applied Toxicology, 6,
1050-1064(1985)
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[12] Aot uts X B (CAS B&ES : 335-67-1)
(PR 17 SFERRAEA - KE - EE - £9]

- FYIE

ek

BB FE THY . pOomENBREINS Z L BMOMIRTICERT S L oRENRD
HZE00, BEA~OREPBREIN., REAEEBONELT L2 ENULETHLZD

- AR I O

KREIZDOWTIE, 7 HUSZFA L, B FERAE 0.04ng/L (23T 7 HS AT TR S, M
FHIZ 0.24~47ng/L Tdb > 7z, Fopk 14 A PEIITERL 17 4R & [Fl— D 4 s A 5T 20 HR A2 FH A L,
f2 H T BRAE 0.04ng/L (236N T 20 #s 4T TR S 4v, B &P I% 0.33~100ng/L T - 72,

JEE SOV T, 7 His 2 3874 U, M T ERAE 0.024ng/g-dry 12334 C 6 Higip 5 Hisi TR S,
R EE 1T 1.3ng/g-dry & CTOHPHCTH > 72, PRk 156 FEEITIL R 17 FEICHHE 21T - 72 3 #Si %
Ete 20 M A A L. M FERIE 0.070ng/g-dry 1236\ T 20 Hii 12 #S TR S, B
1% 0.55ng/g-dry & CO&IFH TH -7,

D 5B EIEICOW TR, Rk 17 FERPIO TORFETH Y 6 Hmzdid L, M FRE
0.034ng/g-wet |23 T 6 MR AT TR S 4v, B &iPHI% 0.043~0.27 nglg-wet T -7,

FBEUITHOWTIE, 19 MR 2304 L, f T RRAE 0.034ng/g-wet (2350 T 19 Hitri iR 17 S T
AU, FRIJREE L 0.66ng/g-wet £ TOFIPH TH -7, Fhk 15 AFEEITIT 9 HUSZFRAE L, M FIRE
0.059ng/g-wet {235V T 9 HimHT 4 MR TR S4v, MR HHIR EEIE 0.10ng/g-wet £ T O Th - 72,

Wik 17 AR & OFRR 15 FEFE ISR 24T o 72/l — D 7 B 9 B Rk 17 4FFE 1T 7 #iS T K
15 AR IT 2 M TR S V72, 0 D AR 17 AFEE ISR S A7 ANk 15 AR IR E e o
= 5 MU 3 MR CIEOTAL 17 4REE O HME A3 AR 15 AR EE O R FRRIELL L CdH v | 2 HS T
J 17 AR EE ORI 23 SRk 15 AR BE O T BRIERT Cdb o 72,

O ~nWoirtutr otk

Wk SR @éﬁﬂﬂiﬁ BIHAEE B TR
KE 14 60/60 20/20 0.33~100 0.04
(ng/L) 17 21/21 717 0.24~47 0.04
JEE 15 29/60 12/20 nd~0.55 0.070
(ng/g-dry) 17 11/18 5/6 nd~1.3 0.024
A - SR 17 18/18 6/6 0.043~0.27 0.034
(ng/g-wet)
£ - 038 15 6/27 4/9 nd~0.10 0.059
(ng/g-wet) 17 49/57 17/19 nd~0.66 0.034
() ERR14K OSEFE T RBEE D
(% . ATt aty & fE)
- w7 yRRY v —oRERI AV S B Y
cEPER - AR : ﬁé
- PRTREEFHEHE @ 2L
2 N A 2 o OEESMREE (REEYERR GRERHIM 4 ., #BRE 100mg/L, {EMEIGIE 30mg/L) BOD(5%). TOC(3%).
HPLC TOHIE(E0%)) 2,
- M M o RIEHEME (3 BCF: 3.1 (2.0, 42) (50pg/L. 4 @[ . 5.1 K. 94 (5ug/L. 4 W) ) 2
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NIy el
- KRR G
<N A M

R R OB

Stk R M E
o) i
Kfe: 26

2530
)
2)
3)
4)

5)

NS

s

© AEE

. LOEC=1.0mg/L : Wi~ 7 v b~ KX /— (Pimephales promelas) (23T, MO M EEH T 2
RAT | R - BEMSET 11-2 R T A R R T a R O IRE) Y

. LDsp=189mg/kg : 7~ k (iEhER)

B 2 R 5, B EEAULTEE (682 ~vTvduats X Ug)

U.S. EPA, OPPT FACT SHEET/PFOA Q’s & A’s(2003)

() Bt R FAR Bl SRR . BEAH L R et T — &

Sax, Dangerous Properties of Industrial Materials 9th Edition VVolumes 1-3, VVan Nostrand Reinhold(1996)
Xie et al., The relationship between liver peroxisome proliferation and adipose tissue atrophy induced by
peroxisome proliferator exposure and withdrawal in mice, Biochemical Pharmacology, 66, 749-756(2003)
Oakes et al., Impact of perfluorooctanoic acid on fathead minnow (Pimephales promelas) fatty acyl-CoA
oxidase activity, circulating steroids, and reproduction in outdoor microcosms, Environmental Toxicology
and Chemistry, 23, 1912-1919(2004)
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[13] ot uds B AR B (CAS BEEE : 1763-23-1)
[Yerk 17 SEEERRE LA - KB - [EE - £9)
. BEAPEEY
3¢5
B _REALEYWETHY, oA INSZ L, 8o TICERT S EOBEND

L2 END RE~ORENRE S, REREFEOLELTL L PLETHLD

© TR N K ONRE R
KEIZOWTIE, 7 HUSZFHE L, BH TR 0.05ng/L 128\ T 7 #iS 2T TR S, Bt

FHIX 0.09~16ng/L Tdb o 7z, Fohk 14 A PEIZIT AL 17 4R & [Fl— D 4 #im A 5T 20 HA A2 FH A L,
fg2 H T BRAE 0.04ng/L 1235\ T 20 HiR AT TR S 4v, #a i #iPEIE 0.07~24ng/L Th > 7=,
JEREIZOWTIE, 7 R 284 L, #i FERAE 0.0072ng/g-dry (23 T 7 HS 2T TR S 4, &
HI#PHIE 0.026~0.85ng/g-dry Tdh o7, Pk 15 FFFEICIL R 17 FFE ISR 21T - 7= 3R 2 &t
20 HiS A FHA L. B FERME 0.096ng/g-dry (23T 20 HuSdh 10 HS TR S, BHERE X
1.5ng/g-dry £ CTO&IFHTH - 7=,
EWO S HHEIZOWTIR, Rk 17 FEBHIO TORETHY 6 Hm4a L, Bl TIRE
0.018ng/g-wet {ZF5U T 6 MM 4T TR S, MR EIE 1.6ng/g-wet £ TOHIPH TdH > 72,
I, 19 MR ZFRA L, M T ERAE 0.018ng/g-wet (2350 C 19 M4 C TR S 4,
MR EE VX 6.6ng/g-wet E TOFIFHA Th o7z, AR 156 FFEEITITFRL 17 FFE &R — 0 7 S &2 T 9
WS 24 L. B FERIE 0.033ng/g-wet (2FBWWT 9 MiA AT TR S, BRI 016~
16ng/g-wet T -7z,

fIEIZHOWT

O T FaFs H o AR CTEORIR R

E R OB

e e F HH A -
JLELN FH A K lk Wi Fir HH 46t ] e T BRAE
KE 14 60/60 20/20 0.07~24 0.04
(ng/L) 17 21/21 717 0.09~16 0.05
JEE 15 25/60 10/20 nd~1.5 0.096
(ng/g-dry) 17 21/21 717 0.026~0.85 0.0072
- B 17 17/18 6/6 nd~1.6 0.018
(ng/g-wet)
£y - AR 15 27127 9/9 0.16~16 0.033
(ng/g-wet) 17 55/57 19/19 nd~6.6 0.018
(E) Rk 14 RN 15 EE T RBEERE D
[ _RATFady Z o Ak R
- A W C R ETEMERS D
< EPER - TR IV N=E 2
- PRTR &£5H8EHE - 2L
<y M D 5 ﬁﬁpé(*"‘ﬁ/ﬁ(ﬁ%ﬁﬁ;ﬁﬁaﬁzt A SRR 100mg/L. JEPE7G TR 30mg/L) BOD(0%)., TOC(6%).
LC-MS TOH|EME(3%))
R M M o {KEAEME (=2 BCF : 210, 850 (20ug/L. 58 HI&) . 200, 1,500 (2ug/L. 58 HfE) ) 2,
o BB SBT3 Nt 2
- ERGENS 0 NOAEL (i) =0.025mglkg/H : &/AEERAEE L= v MW T, IFE oz ®
N A S

: 96-NOEC=3.2mg/L LI I : EEFSH (Skeletonema costatum)

96h-LCso=3.6mg/L : 7 2% (Mysidopsis bahia) *
96h-LCsp=4.7mg/L : 7 7 v b~~v K 7 — (Pimephales promelas) *
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48h-EC5y=27mg/L : 4 X 2> = (Daphnia magna)
<A PEFEME % . LDs=25I1mglkg: 7w b (F&p) 9
TCs=5,200mg/m®: 5 v + (WA) (B VU 7u) 9

) Hl :
Kf=:373 BB 2 &M 5, MBS WE (681 ~ATAAduaF s F 2 AR )

PRGN
1)  UNEP, Perfluorooctane sulfonate proposal, (UNEP/POPS/POPRC.1/9)(2005)

2)  (OM)RSREA N A . L E L MR T — ¥

3)  Seacar et al., Terminal observations in Sprague-Dawley rats after lifetime dietary exposure to potassium
perfluorooctanesulfonate, Toxicological Sciences/Toxicologist, 66(1-S), 185-185(2002)

4)  OECD, Hazard assessment of perfluorooctane sulfonate (PFOS) and its Salts (ENV/IM/RD(2002)17/FINAL)

(2002)
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[14] a-AFNAZFLry (Bl4 A4 Y FaR=LRUPr . CAS BEERE S 1 98-83-9)
[Yerk 17 FEEFRELA - KE]
- LA
3¢5
EREB ML, U AT BT AMERH HT-D
< HENE MO R
KEIZOWT 6 Hi 2 F88 L, B TERME Ong/L 128\ T 4 Hufidh 4 #u5 2T TR SRR
o AR QAREEITIE 12 S A FRA L. B H FERAE 300ng/L (2BW T 12 ST THRE SR -
Too BEFN 52 4FFE I 1 MR 2304 L. M FERAE 4,000ng/L I3 \W TR S vz o 7z,
O a-AFILAF L ORBHRI
K SRR R BINGE  M TR
LS Hh S
S52 0/3 0/1 nd 4,000
(;k%) 9 0/36 0/12 nd 300
9 17 012 0/4 nd 9
[2%: a-AFNLARF L]
- H i . ABS HIIEDIHEN, THE MO, RY = 2T RS, 7% REIgoZM D 2
< AEPER - A o YRR 15 AT RS A EINAEPE T 30,000t (HEE) . OECD (o#is L v A4 pER: 10,000t UL E
3)
EPEROHEENE %9 30,000t CERk 15 4EY | Tk 16 489, Epk 17 48 9)
- PRTREEZHEHE  : PRTR£EZHES (kg/fE) v
" Jib HHBE ) S A R Ji A -
FE T Rm (A b | Mu | A | et | Poeod
2001 | 59,689 62 0 0| 59,750 105 59,855
2002 | 56,012 103 0 0| 56,115 - 56,115
2003 | 45,739 46 0 0| 45782 45,782
2004 37,285 38 0 0 37,323 37,323
-5 fi T o BEORME (REYEYE (Jﬁ?ﬁ%ﬁf’sﬁ 2 A, #ERYE 100mg/L, TEMEIGYE 30mg/L) BOD(0%)., GC

TOREMO0%))
: 7}1%%4%‘f$z)§f£b\ilifﬁb\tﬂﬁlJ%ﬁéﬂé (=24 BCF: 15, 140 (0.3mg/L. 8 &)
(0.03mg/L. 8[H) ) ©,
© KRR 98.7%. KE 1.27%, +H80.02%, EH 0.01%"
: NOAEL (&) ):4mg/kg/El 243 HRIBROHZG L7 v MZRBW T, . Bk, IR0
WA
NOEL=40mg/kg/H : 43 BRI D BEE- L7127 » MTERWT, (KESINIGH, BIROMA, R
B EROW oM, 25k, U o8B, BEMERE AT, BEBEREIR B R oA
JIFRBE DR A, BRSSO A7 O WA BN, i i o> 2 10

.12 R, 113

R

: PNEC=3pg/L ({Rfil : NOEC (BE¥i4:RpH=E) ) ¥ 9

72h-NOEC=300pg/L : ###%H (Pseudokirchneriella subcapitata)
21d-NOEC=401pg/L : ## I 2> = (Daphnia magna) &9
48h-EC5p=2,620pg/L : 44 3 2> = (Daphnia magna) &9

8),9)

72h-EC5,=5,090pg/L : #k#E%H (Pseudokirchneriella subcapitata)
96h-LCs=7,280pg/L : A %7 (Oryzias latipes) &9
. LDs=4,500mg/kg : ¥ 7 2 (f&m)
LDs;=4,900mg/kg : 7 > ~ (%) W
LCLo=14,490mg/m* : v k (% A) W
LCLy=14,490mg/m® : E/LE > k (B A) P
LDLo=16mL/kg : 7H ¥ (&) 1V

L BERESULEE (Y TaRaaRrBy (B4 a-AFAATF L) )
TOH LERIRE 1, F-FHEETHWE Q@3B TAT77-AFLAFL

B 2556 1H
TR5 2 405 2 T, A
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[RBGiE]

25 3Lk

¥)
TEH 2 5055 9T, AERRGHWE (VR 8 P RIBEFFERL W) (19 A YT u=1~
)

(b2 T2 B #td. 14705 L2254 5 (2005)

BRI, PRTRIERELTWEREET — ¥

PREEE BRBE IR EREE U R 7 R . L FWEOREEY R 7 31l % 4 #5(2005)

(b2 T 2 B i, 14906 L2254 4 (2006)

(b33 A Ak, 15107 D1b5:pE 5 (2007)

(i) 3 T A BN B . SR b B R e R T — 4

RETABREE AR, L P E EEFAE RS E (PRTR T —% (CERk 1743 A 18 HAE) 12X Y EUSES
ETNVEHWTEE, ) (2006)

BREEIT. K 8 AR AR RERS AR (1997)

() ESZBREEFIEAT, AR 16 TR P EIREL U R 7 ST A A £ (2005)
LB G iR (WP EEERBRERE (B RS AR ARE L T2 e IR E
E:{E) . 3. 167-178(1996)

U.S. National Institute for Occupational Safety and Health (NIOSH), Registry of Toxic Effects of Chemical
Substances (RTECS) Database
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@275 ik
1) ~v) & AREERICEET 200 TH D, TOMOBEIHRIT, FWHE (BF) TR L,

i)
i)
iii)

iv)

v)

BRI BRI AT BRI e . (bl L R L P E R A
(http://www.env.go.jp/chemi/kurohon/)

REER R RE L A, b E ERE KB REE=% Y » 7#H#E
(http://www.env.go.jp/chemi/kurohon/)

DR ARERETREZ SR, b WE CRE I EWTE=4F ) 7K
(http://www.env.go.jp/chemi/kurohon/)

BRIEABRR R LA, [NOWS I E MR = B R
(http://www.env.go.jp/chemi/end/index2.html)

BB, FHRISEEDOT =IOV TiE, UTOREEEZBE T L,

BRETA K - RKERBE R /KER B, TIRR 16 A5 N0 IR S L B S 33 1) 5 BB SEREGR AR . OKERBY) |
BRI K - RRBREE R RKERBEARE, TR 16 428 Ny i SLAL 2 B IS 38 1T 2 BRiR SEREFRARE 3 (KK J
BRI BRIR IR BRI e 5. TRk 16 R N W EL L= B S B 3 2 B A AR W B IR DL A A s 2R
BREE. HLEER—LN—IVPRTR A 7 4+ A —a VIEE)) (EHEEH - BE8EK CBHIMEHED
R GE R REEGT — & BHEHEERN Ay v — R L, BEIREERWTERLEL, )
(http://www.env.go.jp/chemi/prtr/risk0.html)
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