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204171 F43] 42 sEdde HE, % % AdF T AdslmEA
ARE 7lolst Aoz Ry PR YIee Aoz FHY REALTE

L A%g st S9siA BEJoY, old W v FRE2A 834
OZIAIZ I ol2 Azt AEAZE HHEH tEo] AFY HES HAFstT UG
19623 Rachel Carsono] A2 ‘Silent Spring’ol X <3} §A5tstEdo] AejA
FAE of7l Adde AFH olF #FHLE A/ dFHUZL, 1996 Theo
Colborno] ‘Our Stolen Future’'zte H& S@/3 F WEHA FoEZ g A
7} At BAStH O] A ZrFo] ol Wi diAwlEd] Szt

A AZAT st x AMREHR] ¥ do] FoA HI AF AHEHE dolz

A 87 94 d~E=ZA (Environmental xenoestrogens), &4 JAEEZA

rios

o

(Phytoestrogens), #7o|2~E24 (Environmental estrogens), #33x =28, 2U%4

Eolmed 3823, &8 2 @dE A (Endocrine disrupting chemicals ; EDCs)5 9|
A=, OI%Q U oulE 3 glom el ot g EojAn Jou
n] 2o} A+ ‘Endocrine Disruptors’, YoM E QA YEY nd3sEH, 18
2 St BRFAME 19989 590 ‘WEHA FohEA olgtn s

N2EZA (estrogen)o]lF At FL& 1 W TE FEEY di(female
ovaries)9} A A (male testes)oll ] YXFo 2 AAH= 2HRZo|E &= E(steroid
hormone)o]t}. o]E& A& (growth), S (development), 35 (behavior; puberty)5
of J&& Fo A4 F7|(reproductive cycles; menstruation, pregnancy)g =743}
o ooE A4 Bem, B%, 9@, ¥ SOE 99 odg dasdde
(estradio) & A2=EZA s28 F /M7 dFez S A3y A3, I ¥
o] 2= E & (estrone), °1]¢EE]%(estriol)9] A%].7}X] =9 01]_/153251]?—} a9 f=AE
o] Ut

ojg}g orEZAM 2Hg-& 19179 Stockard®} Papanicolaoue] <j3, 22|31
19224 Long¥ Evansel 98] Hgo2 WEH7| AL 1 ‘3',51 Allenﬂ Doisy
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AR AlBAAA 2EEE Fdlgon HF diEZM A (estrogenic
activity) & &obd 4 e WS LESHAD 2 olF o] WY EL o9 fA
PHEo]l dEEZA 4E AYL JYe A (natural)d} FA (synthetic) 33
& & A3 EA3se BF Yo o]gHol gt

J2EZ AL 19224 9] Dictionary of Science and Technologyell 2]3}®H Yykz
o2 "o 4 A4A(sexual development)3} A§4]7]%(reproductive function)
Z-, FAANAFE 489 2HEols 3807 AP e WA
Hertz 39 ddl AFAEL A2EZANE 023 22 Fgo 93] 239 4

ASse BAZ FYsla g F,

o

+ 442 44 71} (sex organs; breasts, uterus)o] A} A ¥ Z4] £ (promoting
cell proliferation DNA 4 2% M X Eg)
© AHETIO A9 el FAde 28 FollA dolue Bl (hypertrophy)
£ & Ax9 A7) Z7)
- 5 993 ¥4 fE Folth
AEAAA AFAN A9} 2e B8 YEhlE 2E HA 28 20| = (natural
steroids), 4 EolA 7|Udsle 3FE(plant compounds) EE FA 38 23
(synthetic chemicals)E& |2EZ A A (estrogenic) o]ztil W&lm o5 ] o}
71d & Qe MM GgSo]l Aol e HABASY T Algoz 9l
3l ZAAMeA L obrt 1F9 BA Fo uXE JF¥EL =g Holn F2HY
HEUAd o2t ZE W MEZEC & A sde x=8g sledo FHa)
2t At "ot

1) 80i9 Ao

g7 o|ZE=ZA (environmental estrogen)ol@ &EuIA F)EA (endocrine
disruptor), & W#u|A (endocrine system)e] 28 22)m AXE F£& (cellular
receptor)2] G 7|# (communication system)o] g2 oA F Ye YA 38E
Z (synthetic chemicals)®} ¥ 4EA 313E (natural plant compounds)E< 2
Bt WiE olgd EAEL ol FEOIU A¥A FEY TS, 4y 2 1
WY 1 A9 2o Aol ¥elA 41 =7 FE MAENELS TS WHez
AHgAAE dFE v + ASE FHEsn A
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WEYA ZAEREL 5 22 2 712 B &) AN 5289
715E WA e Aoz 4¥A U
S 2E FEA9) AFSGAY MR A5 AL HA (cell signaling pathway)ol]
FEE "AE2ZM 4 2HZolE 32EQ d2EZA L d=I2A

3
A

(androgen; the male sex hormone)# #AFSIAY RFEH o2 {FAS 28-S
e o g og} o] AEZAAY FH 3t EHES 87 d2EEA
(environmental estrogen)o|g} 3t}
-2 FEAN AT AFolG AE AT A AA & %A (block), L3 EHA
L} (prevent) == ¥ 7 (alter) A7), o) Z4-& 3l= 315 EAES UE
22 & anti-estrogen £-2 anti-androgen ©]2} o}
- HE 328 A4 H BAAFE ¥R (alter) AU
E2E 5849 44 H 715E 243 (modify) Tt
olAF FF TEEL WEHA ZFAEA FoAA HE Bol E7HI e EZ
%9] 3olt}. Phytoestrogens} o] o A2EZ A HE-g(estrogenic response)g K.
ol A HFEEo] BE FTHY HEHR FFolF(fung)oll SAstz 3oy, =
& A2EZAR FAIE BT & e B A4 3% EFEo] S+ EHog 4
FHoz YNHAYG RAEZA PAHHT A
AL dAE T3l 4, 37, & EY 28I Ef Fo2HEH o EFE
=25, 23 oy 2T oA E&de FLdE =& F Ao 2
HE O F2E Aoy N&Hoz @7 J2E2Add xE&goIA U9 17
AP =(human health risk)ell vlAe F&Fo] dHAAE ofF B FEo| LeAA
@gten =g ol Hu Ut
THlAl FelEFold Lojo] g AR M ofFECIY Uzt WEYIA
Ee 322A9 LA JeE MstAIe dUA S BT 199743 14 T
= Washington D.C.olA 7iHE A HEHA AofEZHo] i Smithsonian
workshopol A& o&3 Zo] A3t F “FollA &334 (homeostasis)S
A&t Aot A Aol - I4HYA WIY S22 (natural homones)2)
A4, o1&, olF, WAL, ZFY FE Ze wWEE LHzie ddH EF”
(“Exogenous agents that interfere with the synthesis, secretion, transport, binding,

action, or elimination of natural hormones in the body which are responsible for
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the maintenance or homeostasis, reproduction, development or behavior") o]&}i
A

£ 1996 129 4= Weybridgeo] €@ EU/WHO/OECD Workshopdl 4] )
92 Ao “WEYA FAEZL WA V1SS WA AAEA AAY 2
o AEolA AF BAE fdse 9A4 EF” (“An endocrine disrupting
chemical (EDC) is an exogenous substance that causes adverse health effects in
an intact organism, or its progeny, consequent to changes in endocrine function")
olgtxz At

ol B3R AEAYE (EDSTAC)AIA 1998 6 HE3F B A ZtoA
AP HEuA FAgde A4 de, g, /I $A, 4% Lo 2A3
o - AAY O F& AR JD Ee oD FFEAA - WEEIAY J5e W)
AZIAG A% Zog fddle U4 FHEEE T EFE” (An exogenous
chemical substance or mixture that alters the function(s) of the endocrine system
and causes adverse effects - at the level of the organism, its progeny, and
populations or subpopulations of organism - based on scientific principles, data,

weight-of-evidence, and precautionary principle) oj2}3 3} t}.

2) EDC S HIQl StAL
W} 28] Al(Endocrine system)@d EEo] oA 322G BHlsto B9 7
ZH3te A(Glands)2 2 84| (Pituitary glands), 244 (Thyroid gland), %2}

N

olr
ox o

A (Parathyroid gland), ¥4(Thymus gland), %% (Pancreas), :41(Adrenal glands),
W2 (Ovaries) 9} 31.8(Testes)o] 1t}

ol g WEBIAdAN HdHe B3y s T2 FIF 992 s=28
(Protein Hormon)3} *~H Zo]= 328 (Steriod Hormon)o. 2 FEE 4 ot A
Aol @y SRS FAFo] 2x gAz FAHN e HsE Hu 3
oA MEEE 53 & & glonz X Qe Y FE& - (receptor)9} 283}
T ZEEOR, F WA 2HRolE TEEL FAEo] A1 AW & 5= A
Aol Yol MELRS B3 & F o8 I8 F&A7} Y o] FH AEX R
FgAo) FE3e T2t YR 2HEBOE T2EG HEZ2(Sex steroids)o]
gz Bged o v dAFH Ad4E 53 Ave AFH E3HSexual
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differentiation)& F A 5}e] 3 @A %7] 3} (the early embryonic development)
oAix 4& AAstedl LY 4L 3 U7 HEolth

oAy WEelA ol EF(Endocrine disrupting chemicals)2 F324 28 Zo0]
E 32&7 dlxdy AHZoE 32E F o 2EZA(Estrogens)olgty B
q44 28 F2&4 fFALste 2§ 7|-ATFAA olE 4 T2EY FHLd Fof
E o7y i 3A °ﬂi:.‘.ii%ﬂ(Envirénmental estrogens) °o|gl1 %= El1l
At '

WEHA FHEDL EHol AU 5 3% Edolgr] Boge ¥, &£2
28, ARAG 94 A 3] HE 5 Ae AGEFA £°] A= F4 &%
EZ2H, olad T HEEHo] B Flg d2EZA Y (estrogenic) EHE
UeEtdohes A& Table 11X g5 Axe] o 508 AREH FHUo dA=2
DDT(Dichlorodiphenyltrichloroethane), Methoxychlor®} Kepone(Chlordecone) #-2
F7194A FFe WEBAE EAFAIIe BAE EREHD JoH, 4FARE 23
@ DDTE #A AAo] AR w7z Qo vlFelA 1972d0] F28 4H&
FAG HAD FHAME 1972d0)] Abgo] FAHJYT T F2 AAA A ZFS
€ DDTY $& A& ZAHI YA, bz AAAY 47 =AM HEH
2 Atk ol WEHIA FeHERo] B A Yo HI e olfe AW
olojA AtgelAl Azd FFE A & AFPel w7l WEoIH-
£3 373 ARl ¥ f9LsFE] FY A didde] Ha ded,
FYEES Hot ZAIA B F5l BA2 3] YRl d2H U
vtk 274 Aol e LUlE AL DDTY PCBs 22 #7194 dgEol
L9 e AYd, o] A Fol Al 75 HE AMEF birth defectr} ¥l A
3HQ) sexual behavior& RAFE A7t gon EF A9 Fert wigolx
old ZA$: RugAck. 3 1980dc] Z28tiFe o} X7} F4(Lake Apopka)
ol Kelthaneojzbe A&AE o wAEH o Ffo] ks dojolM 322 #4
o] st WIPE A4 r|go] dARUSo] RuHzm Q). ] Kelthane2 Dicofol
olghe AFA7t FAEolI DDT7} inert Aoz X35 e Fdolth. o9
o = Kepone(chlordecone)o] @ G€ ulStE|A 348 2 (Oysters) Z Aol o]/l
LAHADL, EA FEFEE BI Ale FE BRVAM gEwe] Adse

Vitellogenino] g} @i o] Aatge B usta Ut

)

rie

ic)
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o2 g AAA Y IMFEZRE & WEHIA FolEH MessageE 423}
A Azshe olfe ol FF7t A4NAY e & FAAY U
ZNE 23 FEANA ¥HAFHA @A (Developmental abnormalities) F°] A
2 d#Eol lgn A4 fgEeln

HZEo EULYEE A2EEAY EH7} gle WEYA BNELR £7H
T e, ole 4R AdFHolA A3 wHA AMdEA WERNAY JFgFS F
AL FAsht Ao dig FF2 & o AdFsqol @ taF otk 19709
ot Fut 28X = )89 Feldman®} Krishnang E X F0] A2EZ AL AAsteE
Ae B8 ol FHste L =YYt ustE GAE YELS TEEE A
¥ Zart U] WEolth Aod e A7A 1990de] o]Fe] d& AEL
EXAL diE2AL FAHAA Fethe RolA AFPdA LAE J2EZA
Y 2347 dE SAFELS ART WA AT g &U)dA 20 U 3]

fr

s

ol Hlxd o7t NonylphenolZ# ZH28E {FAdA TEQ Fod ALEH
EZolt}. o]+ 19924 Tuftt) 2] Soto} Sonnenschein©] breast cancer cell ujj <k
Eq2¢ &712 7€ §&5HE Nonylphenole] A X 9] ujFe] 4FS F= R
&t ol BHH WERIA Fol EFEL ZEizetoldl X3, FH, dF
AHAG 71 EFAM LAHD oy, AAe] gt 9L AL dFFoloh
HA FeEAL AN AdA EAEUAM A2EEAY 577} e 4
E4 o 2E=Z A (Phytoestrogens)® §A  #AHA o 2E Z A (Environmental
estrogens)Z &I F Ut olF HEA d2EZAL vis, ©, B, AHY 7
3 2e A &4 gol AAsHH 4247 Asll(reproductive problem)E %
AR, o]52 AW FFHEA FI GA wWidEH7] Q] AGE EAE do7)

2o

o

Ae getn Busn o g ¥4 834 deEzde dAH daE
2 43€ 23 e SABRA e 22 4ol o} AAe) AWYA 4
* ¥+ U

AA AAHAM Z dAEA @1, 4 AF FFGHAN BaAHA dn 2
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AEL TR, AR o5& ALl Ad SHEHD JAAY RS HY
W ZAEdA Al BuiHZIE dtH, A &4 734 Jd2E2AL FHE 9o
Atedk giEo] glof, Holatgd A HZAA e AlgdAe Moy, -,
g7 T S48 A% 437 FAV @k

o2t AAL 3 U= WEHA FolEFL Estrogenst} AndrogensE& Fu
WAY A7 FE&Ad d2EZAY AFS LTz FFE Fau Jded, ol
HE FAE dodle 7Hed AE71HE ot 2ol VMR E ERE 4 ATk

AR s28o] F#&A A A& HAY, WasAY, HEAA.

EA WUA T2 (natural homones)e] Aol E3|&E H3IA| T

Ax Bag =849 A e 7S WlTH

A MEgAY, F$ e 2 T28 43S oA FAHLE A5E A
Agste T &7 g2t FAE dodn Utk

olelgt WA FolEde FrHel wat BAHE oA A FF F &

A7 He A @47 3G A ZAA(Fetal sex determination)ol] FIE
I, FollX & Enle} o] kAT E A7 71A EAE o71F B ofYz ¢
DoAAE Add &S FEg A4=HDT A7) WEoltk. M HA o kIFE]
7 (World Wildlife Fund)® Al Z+=0] ole] Wit &S 7F737] At BL
HE 7ol Aok

all

K
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E 31 HEHA ZHERD B T2 A2

¥4 & F /A
1923 HAFEENM 2EZH a7 &9
1950 DDT 9] oj2E2H &3} @A
1962 Silent Spring E%-F3 F/GsstEddd A3 oYFE BB
of =9 Az
1968 DDT9 ER/FEH ZFoNAY d2EzA an 4
1971 DESE dAIAl 583t efjojd oA Ay 2 B3
1972 DDT9 &4 A8 374
1976 DES7} 1zte] A4 Fele} dBPS B
1977 PCBse] A= 2 ALE XA
1977 TA|&Zt2 oA Dioxin A4 &<l
1994 clolgAle) webdnch HAWA Fof §2 A3 YA
1996 Our Stolen Future &% - WEYA FoEd9 Algzn oA Eoj
ol GEgd g 7t AH
1) 2UES

$74% Festol 1989 59 299 WA Flgd BARe AHsd o
B Yeols'sh 2 yatel ‘AEATHIH'E 74 298712 9o, Endocrine
disruptore] th¥ §o18 “WENA FAEQ'2 H712 ARH WREA FAE
4o AAMAEINT WWRHIN 438 752 FHERZ AFs T A8
9 A AHE ZARIE ST

ZAAB AAMYAE 713 WWReH YHE 67% 3 1652 FuolM Abg
Ado] g gdoln, Fuelx A=HAY £94a7 A Bho] 51Foln o
z £Fe FARNBAVYY, Sorwey, AYAARDY sl FAsE 9
£ Bgoln madE A =ddEF, § 329 U 498 H4EQ 93L @
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A FAHL YA G2 EDolth FAHDL YA &L 9F EF F EARFA
1 fiAel Adtn BHud 4% (HEl-xdHER vizsE A doddAogy

E, U7 g LR o]E)L 4N &7 EA2 A Az £U 2 &
EE AneE 3o @Esa Uk

(2 =AsE

< o= >
1995 49 ulx AAH L YWEWA FjEAe] oY AeiA uvAe FF
2 A4 B7HE AT Workshopg 7R& st ool tid A9 T84S &g
o} oldugt vl 3= 19963 8€Y A EEAH R I H(Food Quality Protection Act)
# &84 <HAY(Safety Drinking Water Act)E FHAFIEA  BAA
(Environmental Protection Agency; EPA)dl W Eu|A FojeFe 23z ¥y
H2E WS 1998 897tA] Jitsle Rmst:m, AfdE whdel o) 19993 84
7hA AA A8ES sk, 20008 8¥7tA] Hrp AARE RAIFJEEF AU
oldlutel B (EPA)e AR oA #HatA, AAA, 719A, RS FE
HE3HE 39909 WEHA FeiEd A4 2 APAR #1935 (EDSTAC; Endocrine
Disruptor Screening and Testing Advisory Committee)E& 1996'd 10€ 16Q ] +4
3] g8t lom, EDSTACE 4719 AR Ho R o] sty . 4749
AF®& The Principles Work Group, the Priority Setting Work Group(PSWG),
the Screening and Testing Work Group(STWG), the Commnicatons and Outreach
Work Group(COWG)e & F4so] AEstm e, 19989 449 A4S AEAY
3|(EDSTAC)S Hxa zcte] A dse] A/ R AIAREE F HEe=
71850 i, 718G 2L o]&(Conceptual framework and principles), 8 &
914 % (Priority setting), 74 2 Al¥(Screening and testing), FEAF T FTH
(Communications and outreach), ©] 3] (Implementation) 52 E<] Atgfo] X gx o]
At

Aol Fdte FE/Bo2Ee EAH(EPA) ol V=L Z2IY(NTP), =
YA R A7 AT A(NIEHS), A ATA(CDC), ZHEARAAE(NCEH)To] 3
o o]EL 1996 KE $40 milliond]] @3te AFHIE FASIY AFstn -
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< H9¥ >

FH A2 1995955 19963 Abojol] WiRuA BB tigd RIME
Aoz FAAHsYa, A FY TEaPoez EC/WHO, Euro/OECD/EEA 5
Workshop & - 1996}d 129 <= Weybridges]A "The Impact of Endocrine
Disrupters on Human Health and wildlife"g}l+ FA)2 /)3, BEul4 AP
A3 3 WEuA FelEAo oot APyl U rIedF L A7
et EEsHo. A&sfA ot BHE Fgazs OECD/SETAC &%
Workshopo] 19973 49 uldat= Veldhovenol 4] "Endocrine Modulators and
Wildlife Assessment and Testing'olgle FAEZ FFH, 19973 10¥d+=
SETAC-Europe open seminar7} Wl 7]¢] BrusselsollA] d3ct g3 19983 3¢
OECD FHZ 227§ FolA 469 AE7tE0] B OECD WEHIA FAHEZAY A
d 2 A HrhE A% AEE A3 ¢ 43 2AS 3o L A Hot
ARG 3o MHst ML FRaEFH AFAYGA N ALE =9 3tHth

<Y B>

WEWA ZlEd BANZS AT L2 iy de g3 2o

AR e FAAG0] 19963 AFuke HAjste QA dZdge] FHANM FE
& A& FAAAME AABEY BAHAM, BAHANE BHFRA B
AM BEE AT 197ddle FAA, 8723, B4, FEFIA, =F40
dE g AR, 1998dee 9/ BAE L Hol "HERInG 3EED A
BAEA F2F 9, & HAst BFs AH2Y 3-1).

ol Zele AAALH T 713 QA sAA ZARATE A8 FA YA
Ao widd}y] S FRm L 4F T2aPS FAI}T lo, 19989 BA
il 126 Y4E A3t AdFo] EAHEH A v ’

AdACAE AN SstEA R HAbe] AF GAAA e FRe FHE&
AFstE Z2HA §E2AE 2 EAAEE dete 59 FEE AYstn AT A
Fob AdAY] dAe eI E FAHLZ task forcedd HLE7 HFEHR 3
tHag 3-2).
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HEFZ RO LU Z0NEE U 48

"y
TR UM Yy 1Y

- ARSl EZUEEAL F2 HHLIS 8Y
- ALl CHBE A2 Y Y XA

cHIZE N R8s SYEINY §

uzy
F2 pYREo BE

- B0, OIUNE AYEM
- RYQAE SO AN}
B0l HAISHAIBO) Hy

244
FE HAY YA 2E
cHYLQEZM S

e ed
AP SEH TN 2Y
- AHEITHO| U0 2B DI EHE IR

2Ry
soiRRgo| BH
- (SO JIESY &

Lty Soisiet BE -8R
EHEH 3

oty
FZ MApso 2y
- BB LIZEI Foi B8

232l MY 2ol e
-HZ MBS dEZA

FR2LSUEB2F
=SS LSHIZ ZoH B EA

sHeME
FENE BEYY ANYB30 Y
- SHSAHR0 SYLEHTAL

SE =B A S| SERSS,
SAA R UHY S

9
T2 Y, THEJO 2Y &Y
- 5td, Sl e, FOj 2B A P

g i
- LIEHID S0 REE J1N S I, AIgUYA #Y S
- $YS 2O HEHIIY, AR Z2 R HIILIS 1Y, AR AL B, HHAWLSTILE

i

CHERA FEA a4 FTHH A9 )

o. 317, AL Y% vidHA Y (FF, T4, =5, FF T
A4,

o. 4%, §71X%, 71HEFTY ¢HFHE U (FA, ¥F)
o. @734 A (87)
o. kTP YALHE (x=F)
o. oo AXHE, AYAHFAE (FF)
o. gAY JIEAE, dAF NEF (B4 TF)
o. 314, stx, FH o Wy (DY)

39 3-1. A& AR NEuA FAER ISR
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39 32 A2 FR-Ag 9

e Fye - MY e

HeRH MR
4y
(MHW)
HIAK A QERIRE (58IA
sy || w=ooms || LUWEERAERREY | | o, poo.
(MITI) (acia) (AB- PS Committee) (ERMAJ) (1081A})
B30I JI GRS (38IAH
— | AF
v AEI MR
(JEA)

JtAE) eI gy

<Xz LU= IIY>

2 gAle] QYoIME HES7] Fo2RE §EAYT AulAe A4 o
@ 2AH2 P3te 5 SAHY Z2aYde ARFol.

SANME BB AL WAL A% I ATAgo] AHHE 5 Ao
wR5n Utk oE S 19989 69 YR AFHEeHs} 2HY WReARD
ser2As BUY AVH AT AHe) BY A AXAL, o AR, 7ol
£ OECD, WHO, #|3 EPAS] B9AE x9sto] A7, 4ula, 44, 3% &

el gl U EAAT, FAYE, BANS, v BAH BAY
Sl dstedl AE e =7t AT

< FANF >

19989 39 10~11%9 ZANTP7)7(OECD) 822 2QZA F 46939
Z4ZUE 2 AEV7E 2o “A 13 OECD WulA AlEd Ag 2 i 3
7be] Al Ao B3 A3 =A@ sl 2 A4 Bt nEG FFHYE <€
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of AldHel #F o] AFS =EAL, AL 1998 3¥ 169 - 18U &
TAQYE YA FA S AGHAAY(IPCS)S A A7) EH Y 7] +(OECD) 7t +3
i A AT v|FE Q7] F(PAHO) Fdo2 ‘IPCS/OECD WEHIA A&l
g FFHA'E NHst HERA FoEL B dejo AT7ERE B9
2dd] WHO £8ES #3712 st

<EuA FAEY BE >

1996'd 129 9= Weybridgeol| A 7§ 8§ EU/WHO/OECD Workshopoll 4] W&
HA ARER gL ‘AN WEEA FAE fEsdn daHe 4L
23 e BA7dT RosiAnh. YwHos YEHA Fof a9 27 8%
He WANE=EY 92 4 BaER &1 IAs BAY AAWIA
A&Hog £dH dor], AME ABAY AP 9 2Ho] $35E 4Fo| 3
t Acz A A

FAHA EFE Bu AAHY ABINTWWEAME 3 673 (5415, ]
£ FEgEA-17F, F4E e dAEEIF)olH, ulF EPAE 69% 2 FASIAL,
"% llinois EPASIAE % 732(2d7 B4 19%, 7454 A& 23 - 282, 94

£ B4 26%)0l1, OECDE 27/} %5% 281 98 3% WWFSH 593
75¢ SANULH, Y2 TUAGE HEAARTLANE F 10F(HLA 9T,
Eoade] EAse 2A17F, 497 2 BALARH2F, FFFI5E, FS
3%, B4 IAEZNES, AE W AEANEIE, 4B drEzA6F o B
g3tn itk SeuStME WWES 67237 9 FPeloE AT Le

140%¢ 25 43t ALgsn gk v Illinois- EPA 222 ER/E £ o z

i)
S

A3 ME3) Known, Probable, Suspect Category2  U}0].1997'3 6¥0o DCBI
NIHS| E.’I’.%}ﬁx‘ft‘l],'l(nowri categoryys FEI YR Aol WEH A Aol 7}
dZ 9 EHo|i Probable categorye : AE 7} bio-assayoll A WEvA Ao 2H&-o]
2Astttn ¢d&® EAo|x, Suspect categorye AEAME FAVL BFIn
bio-assay | A5t AFE EZS EFsIA

olzf o] ¥ WWF 67%(E 3-2), lllinois EPA 73%(E 3-3), 4 IFHALEANF
JAATF A2 142F(E 3-4) EEo|t}.
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# 3-2. World Wildlife Fund(WWF), Canada EDC 22

List of Known & Suspected Hormone

Disruptors

Pollutants with Widespread Distribution Reported to have

Reproductive and Endocrine-Disrupting Effects

2,45-T
24-D
alachlor
aldicarb
amitrole
atrazine
benomyl
beta-HCH
carbaryl
chlordane
cypermethrin

Di-ethylhexyl phthalate (DEHP)
Butyl benzyl phthalate (BBP)
Di-n-butyl phthalate (DBP)
Di-n-pentyl phthalate (DPP)

Persistent Organohalogens

Dioxins and furans Octachlorostyrene
PCBs Hexachlorobenzene
PBBs Pentachlorophenol
Pesticides
DBCP h-epoxide
DDT kelthane
DDT kepone
metabolites malathion
dicofol mancozeb
dieldrin maneb
endosulfan methomyl
esfenvalerate methoxychlor
ethylparathion metiram
fenvalerate metribuzin
lindane mirex
heptachlor

Penta- to Nonyl-Phenols

Bisphenol A
Phthalates

Styrene dimers and trimers
Benzo(a)pyrene

Heavy Metals

Cadmium
Lead

Mercury

- 24 ~

nitrofen
oxychlordane
permethrin
synthetic
pyrethroids
toxaphene
transnonachlor
tributyltin oxide
trifluralin
vinclozolin
zineb
ziram

Di-hexyl phthalate (DHP)

Di-propyl phthalate (DprP)
Dicyclohexyl phthalate (DCHP)

Diethyl phthalate (DEP)




 3-3.

ILLINOIS EPA ENDOCRINE DISRUPTORS

Preliminary List of Chemicals Effects in Animals and Humans (*) or In Vitro (+)

Probable

Known Suspect
Atrazine Alachlor Aldicarb
Chlordanes Aldrin Butyl Benzyl Phthalate
Chlordecone(Kepone)(*) Amitrole(Aminotriazole) tert-Butylhydroxyanisole(+)
DDD Benomyl p-sec-Butylphenol (+)

DDE

DDT
1,2-Dibromo-3
Chloropropane (*)
Dicofol (Kelthane)
Dieldrin
Diethylstilbestrol (DES)(*)
Dioxins (2,3,7,8-)
Endosulfans
Furans (2,3,7,8-)
Lindane
Methoxychlor
p-Nonylphenol
PCBS

Toxaphene
Tributyl Tin

Bisphenol A(+)
Cadmium (*)

24-D
Di(2-Ethylhexyl)Phthalate
Endrin

Heptachlor

Hepatchlor Epoxide
Hexachlorobenzene
p-Hexachlorocyclohexane
Lead (*)

Mancozeb

Maneb

Mercury (*)

Methyl Parathion
Metiram

Mirex

p-Octylphenol

Parathion

Pentachloro phenol
Polybrominated Biphenyls
(PBBs)

Styrene (*, +) Update
24,5-T

Trifluralin

Vinclozolin

Zineb

p-tert-Butylphenol (+)
Carbaryl
Cypermethrin
24-Dichiropheno (+)
Dicyclohexyl Phthalate
Di(2-Ethylhexyl) Adipate(+)
Di-n-butyl Pthalate (+)
Di-n-hexyl Phthalate
Di-n-pentyl Phthalate
Di-n-propyl Phthalate
Esfenvalerate
Fenvalerate

Malathion

Methomyl

Metribuzin

Nitrofen
Octachlorostryene
PAHS
p-iso-Pentylphenol (+)
p-tert-Pentylphenol (+)
Permethrin

Ziram
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B34 QEFAA BF WRUAR 2A2S 1403

Plasticizer

butylbenzyl phthalate (BBP)
di-nbutyl phthalate(DBP)

diethyl phthalate (DEP)

dicyclohexyl phthalate (DCHP)

di(2-ethylhexyl) phthalate(DEHP)

diethylhexyl adipate(DEHA)
dihexyl phthalate (DHP)
di-n-pentyl phthalate(DPP)
dipropyl phthalate(DprP)

Chemical Substances in Plastics

alkylphenol ethoxylates
nonylphenol ethoxylates
octylphenol ethoxylates
bisphenol A

atkylphenol

2-octylphenol
4-nonylphenol
4-octylphenol
p-octylphenol, octylphenol

4-propylphenol
4-sec-butylphenol
4-n-butylphenol
2-t-butylphenol
3-t-butylphenol
4-t-pentylphenol
4-t-octylphenol

styrene dimers and trimers

Chemical Substances in Industry and Environmental Pollutnas

alkyphenol ethoxylates
PCBs/aloclor
benzophenone
benzo(a)pryene
6-bromonaphtol-2
chlorobenzenes
chlorphenate
dibromoacetic acid
2,4-dichloropehnol
4,4'-dihydroxybipheny!
4-dodecylphenol
hexadhlorobenzene
tributyltin compound

para-nitrotoluene
nonylphenol
octachlorstyrene
tributyltin compound
para-nitrotoluene
nonylphenol
octachlorostyrene
PBB
pentachlorophenol
TCDF, PCDF, furan
TCDD, PCDD, dioxin
tributyltin oxide
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¥ 34. (A%)

Pesticides

alachlor (#)ZA))

aldicarb (AH413A))

aldrin (4% Al)

amitrole (A ZA])

atrazine: (| ZA))
azadirachtin (&%)
benomyl (47 A})
carbendazim (47 )
carbaryl (4%Al)

chlordane (45 #))
chlodecone (4% A4])
chlorpropham (#] 2 )
clofentezine (%+g o} Al))
cyanazine (#ZA])
cypermethrin (4% A])

2,4-D (A ZA)

DDE (4% Al)

DDD (%%#)

DDT (%% Al)
1,2-dibromo-3-chloropropane (4% #])
dichlorvos (&%)
dicofol(kelthane) (43} ])
dieldrin (43 )
diflubenzuron (%))
endosulfan (&% A))

endrin (&%)
esfenvalerate (4% A))
ethylene dibromide (43 A])
ethylenebisdithiocarbamate
(mancozeb, maneb, metiram, zineb)
ethylene thiourea(ETU) (4 A))
fenoxycarb (4% Al)
fenvalerate (43 A))
fluazifop-butyl (A ZA))
heptachlor (%% A)
heptachlor epoxide (4%Al)

‘hexaconazole (23 #])

beta-hexachlorocyclohexane (4+3-A])
joxynil (&) ZA))

iprodione (47 A)

lindane (&% A)

linuron (] ZA)

malathion (&% A)

methomyl (&% #))

methoxychlor (&% Al)

methyl parathion (%% A)
metribuzin (A ZA)

mirex (4% )

molinate (] ZA)

nitrofen (A ZA))

oryzalin (A ZA])

oxychlordane (&% Al)
oxydemeton-methyl (&%)
parathion(ethyl phrathion) (4FZ#])
pendimethalin (#]ZA])
pentachloronitrobenzene(PCNB) (47 )
pentachlorophenol (4 )
permethrin (4% A)

phenylphenol (&7 A)
procymidone (42 Al)

pronamide (A ZA])

pyrimidine carbionol family (&%)
simazine (A &A])

toxaphene, camphechlor (4% A])
hexachlorobenzene (4#A)
trans-nonachlor (&%)

tributyltin compound (4= A))
trifluralin (#] 2 A)
vinclozolin(dicarboximides) (4 Al)
ziram (A7 A)
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E 34 (AF),

Heavy Metals:

cadmium - mercury
lead

Synthetic Estrogen

centchroman - hexestrol

estradiol ‘ 2-hydroxyestradiol
ethynylestradiol tamoxifen
DES(diethylstylbestrol) raloxifene

Foodstuff and Food Additives

BHA (butylated hydroxyanisole) enterolactone
equol

Hormon-mimicking Substances Naturally Present in Platns

Phytoestrogens daidzein
coumestrol biocheanin A
formonoetin: genistein
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14 2z2ct el Fall(H8hH, s2HZXl '69)
15 cypermethrin A5 H FHFSE), SU(EE) 304 . 304
16 DBCP M & {2Xl '91)
17 DDT HEx #H(SZ '9), SHFX '71)
19 caca AEH s (M), s2L(FXI'70) 593
20 AT e AT R (M B, BHSH) 593
21 esfenvalerate M| s52HEN)
22 ethylparathion - FA(HE, SHEM) 135 135
23 fenvalerate A& FH(F=E), SU(SH) 23 | 23
24, lindane AEH FaH(ZXI '91), SUHZXl '79) 23
25 heptachlor AEH Fali(xeh, 523! '79)
26| kelthane (22.C12 &) & RAM(FR=E), 52HSH) 15 | 15
27 malathion A& RM(FSE), 5UEAM) 2 2
28 mancozeb AR A S2HSH) 1,946(1,946
29 maneb AR SU(SX '89)
30 methomyl H| E RM(RSE), sU(EM) 56 | 144 | 200
31 metribuzin EN 5A(SH)
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E 35 (A%)

faluvate] YulAF FH2H S U AL - 1
% 52 (415), MABSEE (178), FYHE =& A2 (95)
g 2= R b A A
32 nitrofen H ZH| FH(FSE), sAUESXl '81)
33 toxaphene AEH a8l (Xl '91), 543X '82)
34 trifiuralin EEX] (A2, 5AHSH)
35 vinclozolin ATH| SA(SH) 2 2
36 zineb AtZH| 23Xl '90)
37 ziram AT el (RS E)
38 Octachlorostyrene %7;;5;;[;}%&-5
39 DDT metabolites DDTEl WAE
40 heptachlor epoxide heptachlor CHAE
41 oxychlordane Ezzch thAlE
AT =
42| HAIZRE2HA (HCB) PO M= A tle 22
43 ofole 8 HEN SLT % | somzsand g 87)
44 otE 2%l e Hz=.seAlE gle 22
45 kepone HEAH Hx= ity gl BF
46] synthetic pyrethroids AEA| H = £Uite fle 23
47 methoxychlor MEH Hz= oAl gle 22
48 mirex HEH M= sdArR gle 22
49 permethrin MEH SoHHE.SUAR Ble EF)
50 trans-nonachlor AEH H= QAR gle =2
) nonyl- 5,728 {4,972
51| Penta-to-Nonyl-Phenols | A &AM EZE octyl- 35
tert-octyl 6
52 Bisphenol A StM xR 28,885(33,479|61287
53 d”thy'(“gé’;{'g')““a'a‘e ZajAEIIAH 171617 92986
54| di-hexylphthalate (DHP) | E2tAE{ 74X
55 b“ty'be?;é';“ha'ate Zajag s}k 1,749 |1,832
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62 styrene trimers o|gtEE
63 benzo(a)pyrene Hio| T MMM E
64 2,4-dichlorophenol A E7H|
65| Diethylhexyladipate SalAE7tAH 3,724 1,372
66 Venxophenone 4 Q'E%ES';:%T‘J =,
B S 7,
67 N-butylbenzene W =R
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21 g Bisphenol-A, Phthalates

@9

dEAME 7 F 1997d 3¢ T9AA UEw nd e EAA BT
AT, o] AEVMEZ ZAAHC 79 FUEE LFIHTH o] Hude HE
n@dAgo] g4AHE EA(F) & 70FE A3 Ak
o. AR A T3t Yo #Hl*&%
70F9 AQEH FAX F 40F o)do] Tk FAEAFEIAR DDT, 24,5T,
aldrin, dieldrin, endrin, chlordane 5 BAARF AT} WdE=Ao] Yv FekL 19704
thell om] A4t ALE FABAL, A THFHAAY, Gl TFol Hol A Fe
“2efoltt. I toxaphene, milex3 9 FFFFe YW A A A0l ot
%3, PCBJo) DDT, HCB, chlordane & 344, ol oA A 15 5A3}
dEdz Ags Y- ATZHTe U A9 ddle AZ, AL, FUo] 23
Hog FAHY Atk F/IFHFFEQ TPT, TBTE 19908 22 Yo o3 Al 1
Z 2 A 2% 53 3224 AAHY ol AANRE, oY WA 22 ALA
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ANx e Atgo] thE 74sPtt. Dioxin F % Furanfv 4Zdtd to|ZARE
st Ti71egdAY, 2 TEHZEY A € Hiol #BF WE, o 3ol 23
N&ZAALT Fo BAHo] FANZel Holdo
Zgl~8 Y89 Bisphenol A, ZTetAE ] 7tAA S AlE-EH+E Phthalated]

YHREA, AAZAA L nonylphenol ethoxylate(¥3]o]l 2|3 nonylphenol 44)%
& 1 Aol dzk FUECRH 108tECZ g S w8 oI AL
2 yehgth. 22y Bisphenol At AFANYAM 2 FL7IZ2REH §E71F°] B
A gtk WEw nIERZ QAUA He FF4U Cd, P, Hge "FHALEHWYXA
By, TH7EY, B A8 FAdALe] Helde ol Cdsk Pbe TH7|EY
A, o FARGEZT

o B73Y 4% ZUEHH

}7RL 1974358 THEED 739 A=A € AAsa dd, 2

AFE FEIFAG £ RAE U7, £33, AYE, AEFAA SAcHd 48 3
FEAEY CYHRE BUHHS L Uk 2 A oFtd PCBE AHEFAF 20
dol Aoyt AUE 2 AEM A% dE=Hn Jx, DDTE FFodAe F&H
A gou AYEdE AL BEHD, ZEHEF 55 £3 % AUEAM &
& AgdA HEHT U

®5 49

1986 Nonylphenol Ethoxylates®] 4HIAI&E ALg& A e vk A3 A+ 8ol
A AHEAGE AEF I

® =9 - ole3

Nonylphenol ethoxylates®] A}-8-& F X%t v} ot
@ dv}l=z

20000 A7A alkylphenol®] A& A3tz Yt
® =49

Phthalate A} 2 ZX& HAEZFo|t}

DECREERE
A WAFAL ABH7) oldel A AAe] PFAY EH7} olv]
o H AWET ATk F, 1998. 122, WEUIA FhgAe BARY Hase A

o
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B A3, olE st dAED AL, fEtsA 29 AREXNTE A
I ok 53 Fpskd @EIAAME ARGACNM AAz dF Asse
alkylphenol ethoxylate?] A}4-& Z A& A EZR ALL3s71E AR old ¢
A7} A 5¢83 Ye AFo|oh

@ 29z - BFAY 2 TFAY
2ul7 B2 A BAs] WWF Canadats 027 2 27AMRE B3
17 gk
@ B tjaiel
- dgRrde) Aol 7 2341, ol AdME Aoz WY
V-2 B WA AnEAE Qe
- ARRZE AT $HENE YRUA P BA Folof @k
- WEHA FREL) HE AR AA FHo] JbEE RE PUS BT
slof @t
- Shebsoke) B AghAe Aok dok
- sete e YA Y714 AYe 2TAY Feislor Bk
@ ARl oal
- A 2 RFSE B0 UE WRUA FARY 2389 L A4
Y2 sk @k
- MRl BULES AN JRE AT} Brh
- ARANT oY BB Agsior Bk
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1) £k /MY

$e7t £3) Egtagolal R2g BRL 2RI} WS 2 SFE(IS A&
Hog AHE3) B 95 “LEA'Z EANEA F Be A} serHe g
A%¥E F2E 21 Jdon 1EAE A E2EH, 1F, AF, HJE, HHA,
g F %2 A¥M gloide ¢ € ¥5 242 AYUZD A 7 FH
AE AE, T8, ATl BF DEAR o|FoA Q17| W HA, A nEA
o] Iale oS ZAY nEA7 AFFHoT HEE wEoA AL 184032 A
oF 1509 &AL GAE ZI Ux BAHoZ AAZ ol&H7] AFE AL
1930 thel EAHgo] Fub o]F HE UdEE A2 F Qe Vec] EAHe=
AEE o]F2 oF 70d9 HALE zx Yot ojspo] nEAY s A} wi¢
HEd= £33 FHF F8F7HE 0|53ty 19856 ¥R A& Fo] A
o] AHRFS dojyey olfRy e AR E2E Aleld 47, FF7I,
7l AHE A nE A Aldid 43 e AdF el HU

U9 TEZ AP 19709 = S K3EEA I} b ET] ARG F ov|ef
HQ LHE AFsY 1998d% A4 Fo] o 800UELE AA 5AFE {AY
A2 Y A4RAE ol Poy FU Fo+E BOUE Hxo) HE=3 U7 #
ol e oA Wle] AA oEstn Ut 53] IMF Atg] o]F e FH F8
A 2 F8 FEVNIND FHot2Y FEo] IA Fol oy Fl As AR
(X 3-10). ‘

SE g YA FAE 232 A¥E BYIA HF2 Y2 FA

2712 ZAFE ok7stn Utk I qE3FHQA Ro] FHLIEAE nEAE UF
2 438 Fog ASHAY WFAo B £E2 ARHATL AR F Rt F
HA ¥ 54 21 Q7] dEA HA FHEAE devin Ao dHEAHY
ol 2E|2 & XA, &£3& uidy Fo| Ut

LFAE
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E 3-10. 3o HE Ee2Y £38F
(24 : 1,000ton)

F 2 1996 | 1997 | 1998 422 1996 | 1997 | 1998
AAs=| 1,428 1,538 1,678 A5 689 - -
A oAb 1,208 1,352 1,486 A A 5281 5665 6052
LDPE |4 ¢ 38 35 25| ABS |4 ¢ 98/ 126 5.6
' & Z| 5271 604 820 & &| 2856 3329 4246
U4l 718 784 691 ZU e | 2523 2462 186
Arsgl 1,503 1,583 1,583 AA=21 1,045 1,055 1,255
A A 1,358 1,539 1,522 A 2 1,024 1,080, 1,106
HDPE|$+ 9 6 7 5| PVC |4~ ¢ 72 36 15
F  Z| 640 868 945 . 229 255 411
ZUY4al 725 677| 582 FUWFEL 867| 861 710
A= 2,045 2435 2,435 Asg| 7,748 - -
A A 1,763] 2,064 21290 (A ™| 6791 7,541 7,787
PP (& 9 16 17 8 @ & 9 162] 120 62
4 Z| 934 1,160 1,304 A 4 | 3,00 3791 4,528
5| 846 91 833 Y48 | 3944 3965 3,321
AN 52(1,036.0 - -
A AH 909.0] 939.7] 9389
PS |4 4| 204 131 3.7
4 Z| 3944| 4766 6234
TWa| 5359 476 319

[ER:FoM0l 4432 nelRg]
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1%
Jo
o
Lo
ofN
II.?{_',

42081 > ThEkx) > TE=}
(EH)
v SERE
(H7HA)

) A]_% } ,\6]5-6] ) \j
WX/ AL/ Be— HE < HFA T —HFLR

(FsHEA)

a3 33, &z AEY Cycle

DAL 39 330] Ushd us 2o A=Y wIAE FHs Az o
Aol 7152 Relsty] A8 A A AAE TTS F WS AT B
2% AEoZ ALE WA 22 BAZ HAW R AE & AN e
7} 2 sl gEe @RRYL FE Rolu, BA ol HFs] sl WEL
Al ol AALEEALHRecycle) Bolu EZulE AFEse] 22z Bl gA £
F e A2 AME3le WYol FE ATHLL U

#7504 olfolE AY £Fo] Fobdel wet ARTo] Al el BAo]
sobAm om Al WA JFL WAL £809, WY, &3 B3
$2 oSl HetEae WAV A8HR Ao =9 HIole RihA H5HED
Sol 5859 32F, 535 445280 9L F /18 DAY WASHL
Yojmg & o A, & A9 ‘U FRBA(QRAME “BAZZE %
= YRundEA”, k}-?OﬂHE “Endocrine Disrupting Chemicals (EDC)", 5] 3}
VEDC'2 1)) kel g A Aol AE Yod AR A A% 2
=R Yok olsre olft HaAW % WAEF=SY, 2, &
Ex4z AEHE Edagozne EDC Edo] 8550 JAd HE 7Y 5

AE 7F5Ao]l U7l YEroz Aulx, FAGA, A2FY FEL AA EF1 Uth

B0 5 4
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53 FY w2FM EDC AT AF AFde RS e nage 4o 2
AoE Bolm A7 vl HE o] FAE FHAY AT A 0|47
o2 Hased vay @Rold JroMe URe A7 AFVL AL ol
247 UE Hojshl 2zl BAGA) 2 BAL Foe WHEE Hx ge A
Folth. aYPE BFam Fu LIRS0 2B g A wol EDC A
o thdle] B FAL 77 o} o}F R ZelAy RoloA EDC Ao o
A7) Ag AT RE2G WPz EFAYQAY o4Holm AAHY A=
do] A8 WAoo

(2) EDC 484 aFxA}

EDCs} #dste oAty Qe EAZE tho|&4l, PCBE 2714 3{ES A
gHnE HAZA AAel P A% Fgo] YW AL U] WE ArINE
“EDC 4ER"c|& EEL 234 #v. Zet2H s #¥E EDC 94EZ
o ARS YotV A9 FHIHLE d7] Tmol Y AR AAHF7F
(World Wildlife Fund, WWF) Canada(¥ 3-2), 4 & 73 # (% 3-4)o] FE3 %é
Tol dste] FEF A3 33 2L A Fol ASS € F AN

O E7tRUIolE (PC), Al EA] $29] 2482 bisphenol A (BPA)

@ "3 Fxj9] &3y : styrene dimer (SD), styrene trimer (ST)

@ E3A dioxin 5L wl&3le RALE gAuwtn Je Zek2H : PVC, PVD

T F49AE 2y e EetaH
@ E3A dioxin §& wWiEde AR g4y e FE2EH HAHA
SzA4 daA T

® 249§ F43A siFE 7t4&AF - DOP, DBP & ‘
® Aule]] nlgpyg Eo] %E}gt g WA T AEHe F4 3
E¥ : tributyl tin(TBT), tnphenyl tin(TPT) &

@ nEAY 7FFAFAEAE Foste H7HAl : cadmium, lead T FF &0 F2
AFHD YL &F ARed d7iMe olFdAA (1), (2, 3), @FL H
FZ EDC#A Zei2Eigey 8% 9 oixiets AF3nA sy &y

~—
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2o tstede ES2YUMA Bob, 4Y L BHLIEA Bok 335 B
3 gobolA e U

7). LA B}

(7}) Bisphenol A (BPA)

BPAE #i3 olMEAM Az v FLox 84 nA2A 4 155-160C ol
I Bde 32 oy ¢F, ol Ed e £33l EFoltt. BPA & XA, £g
FFREUCEPC) A9 7|2 YRE A14HY EDCE ZA7 He AL o5 &
g4 A YR Z"€A (NZA $A), E2t2494 2 4 ¥ Y55 (PC F3)
T &2 AMEE7] BEolth

PCE Q2o % BPASH TAAOEZRE g4 {7180 28 we wAz
AMgste AzEC (ofd] A=) metx FAHY 87 ol & EZolY £33
HMZ 100C ool A AME 7Me3dtn HEfeE2 AHEE FAEE Z AAA &7
W Eoll £57F st AMEFo| wl$ BTHFE 3-11). HIdE Fart dFHe
ol W g AUy Eetay FAME 71 AHgTFo] B BEAHA AAY o]
g Zetxy 247 HAHE 3-12).

i R :
nw—©~?_©7o;4 - Cl/C\Cl———> ‘{'0—©—§:~3©70g~]— + 2nNaCl

CHj

PCE ZulollA 48ty who] fY3iAl A4rstn Aot HZo LG Eo] v
Z Dow Chem. Al$} #3202 LGUSZIRYERE AYPso Fd Aty
Z Ad AdMggaAd HA HdREd A4 1BRE TR FYIRYE
Qg A4 &4, & 200035 AL Eojgd Aol

PCE =wan 270 ZaRUME 10009 BE BN HAstr] g2 of
71 24, 18LolAte] Wiy AS%, G A% o AFAY A2 o &Hx A
on ol AEF Fo FF3e BPATF §2H0 45D I JA A FFH7 o
2o 247} H31 Yok 28]y o}z %] BPAYE EDCY 488 & + de= HAF
Ty W2l o mAUE] tistede A3 dHA UA do-
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BPAS] FU+ 8+ d 60,000 & Axoju A FZShello] 30,0008/3 A5
gg zt3 Jon goz 2000874 100,0008/do2 248 dHFoz )

¥ 311. PCel 2 &%

= o 2 & =
A7} - FARE - ZdE, TVEE
7HAAE : sojERtelo, A&
A7 -8z
£ ¥ A=
otle :CD, LDS
A7 A : Fielel, AA
g7 &
7zt A AEA Wy, =P EZAY
714 D AEFFT, 4t
OA  BAL S
° LB, FEL),
A -1 9 = 7], FFL7]
B¢t ¥y, BAAF
4 8 ZAR 4% A%, dPdAsE, Ay
A g :9FF
A4 E AR, s
4& - 4E
¥ 2 g AZERAS
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¥ 3-12. 2 EP A2+ 3 (1996)

(eY B
E.P. 8 A P A
KEP 15,000 (30,000)
LG3} 8 12,000 (13,000)
POM Du Pont' 5700 (59))
Al 732,700
A T&C 9,000
“Kolon 9,000
Lasco 4,000
PA Du Pont 3200 (F9)
1% Enpla 2,500
7)e 1,300
Al 29,000
"GEPK 6,000 (%)
MPPO &4 BASF 5,000
« bl 1,000*
A 12,000
LG3}l & 4,500% (4,000)
Kolon‘ 2,500%
st 1,500* (3,000)
PET A T&C 1,000*
7% Akzo 1,000*
AL 1,800*
_ SKI 1,200* (3,000)
Al 13,500
AFstd 10,000 (20,000)**
PC GEPK 30,000 (£¢))
Al © 40,000

() ATsH

* { Compound AZE

o Alorsl Ao A A PCe 50%e Algd] oJ& UE (Mitsubishi Chem)ol 4
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BPAZ 9¥Hoz Agax FOoWME 2, B 445 59 242 ASE
& PC UiA 249 Au WYL Avmw dew g

@Al Y guskm Qe APETE A4t H3 A5ZA7 51 31e EDC
2AE AAE = e ATTAL GAATOS A AYE 3 43 §7] 9%
%, AVERAA So2 ALE £ AY o] AT B3 Y L Azw Fairtx
B4 ABE 2N 4 EAYE AAD YE 71 PVCAEY wye AM
ot AHNHA, NG - $F - WY D B BFYo] $5¢ Ro| Stk

@R ol et e PENA Aoy Zeage 9 7bsi= BPAJL
BAHA G Bay A2AY2A AEL) - A& - 4B 5 FRE 259 AE
o AW & AT LA AT o] AEL oy By Fgstd s=e) PC B
We gAs) U Pz ok

BPAS E ThE $%9 A4719 WREEE ASHTL U= NEASR A B
A3 BPAZAE AN 98 $¥¢ 4und gen 2.

A 199098 E FAelio|ERL YA & YR TaMolzt So] EDC BAS
718) Aol ANZHUE AgP WA UMA A 19956 o] WRE £& AE
i ¢ FY BAYAE TS FHOS BANA 23 AP Molm Utk A
7t E9¢ M523 e BeldolERe 2YRw e PETU PPRE Eahx
Y 882 99 £ANERos UF, 2, AY 5 WEEB FBgle] 7= 29
2,392 R5E AT & Yo BPAL E8 X8I, SUA 52 19% o
A% & YE A4AHY 8712 GHA AT YRY A TeAolzte] 2P 1990
d AAE B olgf . 1996 409H, 973 oF 60 F FEZ F Q9] 15%=
A gee o)W EDC EAE Az ABASo] ujdlolEd Hojol HI A
Ae BB @ 2 ALFo] BE FuP Folth. et T ABAAY
gejdloled £9e @AY el #FIs] olie Aoz d4sn o A
EFHBAN BAE BAL 08T ABAAL AW gou cugwel Ea
292 BHolE @ ¥ 2dHN=2S 4Y THNN 29 go] AY & U=
e 71e R 2ol AFE Aolth ATt 247 ALY HE Aw
AEe B Adloze Ao Brbss AFEA BrEE Agolold 4
23 Hi® 49Y s1To] 228 HolF BIolnh WY olet YR 8Re 1
#22 9EE W4 ANF FZY 27949 1744 7xE WA AR 3
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ol o|F7) ol 2A714e G WA= F e 7igMdo] uvolEA
=Y 959 #e] Ha 3.

(\}) 2€]¥d Dimer(SD), Trimer(ST)

CH/=CH —» -('CHz— H+

SM PS

SD % STe 2Hd dFAEME FH3A 26 FA(PS)E Ax3e =5
A nEAF =@5lA] BF F3F BA2ZA BExFFo] PS7E ¢k ol4dld wiste
208 (SD), 312(ST) g/mole FE2 vj$ o} A SsHHE2 PS 52 o] X35
o ozt HEtd T o] 1 AMEA] £&H UM FEdn €A U
o 23y @A7A) @ SD 2 ST 7} EDC2A e 985 @ Petd §712 ALEA
€2 R4 gEide =0 aXA ¥ Yot F 71EY HeH &) 9A &
PS 2 JA FoAe PSE 8 Hgd £771 Fiside 7S AAFL U=
g o] PSFA] ol9]e] AU &, §73 AFAME olHE B2 74 E 1
o 242 Askz gtk |

ool PS =X d P chA LA AL dEFol 'EH?}OQ A3

F 3-100] veld ule} o] PSe I A4 FEHE o 1009E/d Fxol F
W 8% of 307HE-S ozt Aslstn Ioh(19983 71E). MAlY Fad3s A
B 19979 71Ee 2 o 11009%E FE2 433 don AL 2 4F ¥
), dgAToE d o 3% £8 AFL Holn JYrKE 3-13). FUMe LG
g, gEA g, FETEGALR3, FFutAT Fo] Lt U
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¥ 3-13. AAl2] PS (EPSEE) &5 49
(241 : 1,000ton)

WS (%)
3y = 1987 1997 2001

97/87 02/97

XA - XH A8 3,427 4,596 5,320 3.0 3.0
X H] A 2,110 3,208 3,830 43 3.6
124 a A 935 1,313 1,560 35 35
7 13! 1,310 1,918 2,340 39 41
gt Al 7,782 11,035 13,050 3.6 34

FYLEHALAE AHET HEE &8 Ay Adtd © Fol, @ WA=
LgFo] &Ed] A7HT o teH 2L Ayt @A Ao

FHAHIA(F)E ZUZ2 I JAANFLAE H7H n2AFAEAH
< T3 7549 3d &€ MLsden J1& PS &9 Hepd 7|7t SD
R STE WE¥ 4 e 7HsAol Ae ¥ o] &71e 9% ZFyzzdd &
At 1% AAHNFH/IAE EF3A AZHUY) A2 SD F ST7F HEHA
2 FHL 23 Ao FAAHI(F)E o AAE AL FFEELT] - WA
AAE 2% - - &724 T AFL stz Ao

(%h) PVC
onmgn — fourgi-
(o]] Cl
VCM PVC

PVCE 7hZo] APsAAS WFEH, WEY, a4, A718A4 ol 53
7] Wgol ¥ 3100) Uehd uhsk 2ol T a7k d 7IVE FEE W Be
Fol YHABAA AEAT Yot HSAE ANE Ae7t ATED BA Pl
2 g4z 9uA olg WA A7/ WS $us dolun AUk

PVCE 9@ SA2A o 60T 747 Atgol 7hsshn ci7ld] fashA wEol
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Fe MAAE fF EFEE 1RAY F=HYR 32, 49 XLV, #9E,
28 T &=t e 9T staA REHA & PVCE 3 3F PVC, 7t&
Ag Az ¥3§ PVCE 42 PVCe dith ‘

PVC7} EDC] 8 oz AEHI e AL PVCE FdsdA wer] 93
of AHgsle 7hAAl7E EDC g4Edz g@A gon PVC AT R4
Dioxino] A =e Ao 2 o4utr] fqEo|tt. FolA = Green peaceE FHOE
PVC ALE &7 £5& Holx glem PVC YA HoAe PVCrE dAd Faf3}A
¥oe 9T ARE AF FHIA o] & westa ok

PVCe] £ Dioxino] WAt FHHE v7lUFS 19 349 2ov
BEaA] HAse JA2S EAo] Dioxine 2 wWitthe sMdol wEEo] ith
PVCe A AFdME @ 7taA uiAl, @ PVC AA Y dixl A77F &y
ZtaA dAe Egt2Y A7 FeAM R 97ixe PVC AA 9 diA A7E
astnz g PVCY WFEA, F+44, 784 9 FHE 3 AVl "9E
ol BHE Zx e AMEE MEsin Ytk & d2 FhA Y] AL3n Y+
Hl(FF) PVC FAA(AEFE HIAZY2) AFL 71247 A8 2EEHA g 34
2 HZ &9 FAH2RE UF HtsA(P) S Y57 vk ATk

a9y 34. Qa7 9 Dioxing 4 A2 FA
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(@) Md=A dasg2y
Eetago] G AEF/EER, 2AFaL, Ar)/HA A oA Wl Fag
gooly. WAl £2 ASHT dE ¢ds ee BE, 9
= S

Eeagol Aohedstel ASAY S

71 RE Aot a8y HZ AV Hi dE AL ol ddA S XFgE F
gl2E S dAA BE EE 947lA, HBr =& HClY 4 Br & ClL £§g3ln

A
e 8 kA e ol2EryH YAUGD FHHE dolSAld #F Aol
th. E3 €244 3947 XY EZe2goz AzxY AFTEL FASHE A
=7 fHe Aoz dojuy] W oyF FAE &y HsME T2AA
ddA e A LE ngzA dA Sedage shte] e 980 339

ZRYEse}, 208, AYLE oA uRAA YA, 8 5B A7
HHE, 218 ¢ oj43 ddSgay, dAAFE MLtz 3Tk

2) EDC Az7]& £°F

dAFA F Z2A%e EF obke 988 F E+= oligomerEo] EDC £2 2 %
HAAY, 4= Aee FAY Aot FAFAd E5% 75 2d S
Z2Hoz ANFHoz HilAe A/AY 28, olgL TEF FAFHeE ESAEH
Ho 5o BeAA AN AARRA 23 vF BAECIT HF $71E B
AsA  AF8EH3T 9= polystyrene '[PS] | Z9] s&rene oligomer ¢},
polycarbonate[PC], epoxy resin[EPR] %9 BPA7} 01 #3 WFd &3l g8d 4
EHQ BFECIL. oE FAFAE o83 T AFo| AAS A, BHHeE
HdEse Nt 21 99 Y4 BEFSo] A4 AL sisAel WE 2ng,
3 AE ARl i AEIAHQ Bl nxHT UG A FF FFEL A
9] % FAF uutSol HAAY E& JHFA Ed7E ot AFH AFSHA
gt 3" FAEREH 949 2L vF EDC AEHES & ¥ A o
&2 AASAY YA gA Fag Aste 7iec] A AH-

297 fAlE EAAY 54, F F S 2 540 € ¥ oiyzt

AA A 3F WFe Aoz HA HEs/EBE&3 A E AAY

P
¥,
o
i)
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g A faste] ANET & Atk 2YA 4A AAE AHSEE 22 6P
3 H7}SIE entrainere] ThFE Aol olatel, Tk B4 AA U BT
Hatel ZYe oA WA Bal AAY dP4S PN & Yo

FHERE FEHE 00 BRED oligomerSe YA F2o] Y MY
A7E PMMA, PS 59 9% Aldld] 2aste Agugiod, 204 2474 §
A 22 A7 Aud o@ 71z 4% doel BT WEuA o) B3 1
T AAE Bhoz st BuFRd gPdd 9 294 A9 A8 33 @
2 AIE AY BAE waTn B 4 Joh 2y, @A 2e 4] Rol
o 9@ AHA, F1ed, Bd BAF BA AZA dalel, FAEL e WE &
2 47 Aol 715 Aoz daud |

2974 RAE olgde 2ol sled BE U AT ALE FE T A4
J84 24 = 2754 BAZY 23 sled U AES 38 Ae=A, U
2 92N 9BHoE =U8 1Y PuE olfdel, HAA £l g
A¥o] AU B Bobe] 2AA A FA A&2A, A BA, A4 B
Q, wrg BA, &4 743 3, A% A 2R G 1% gl BEASA 4
P lon, 2YASF A3 A 71&L pilot #R APE &83o F F
2 AYHT Aok AU A $4 BolIME furfurale 2UA FA
DAL E0)E WEsd TSR T4, FASE X Hy T s1e9n
FulA ATE B Aok FASA 5 ARGE B 128 29 AAN B
A7 AE A glou, 2 FRARAT2AN 12ATE s A&
3 AsAe Hsgen, 71 THALE £25n 4834 23S T 59
292 2751 Yt

297 €4 24 7129 AEH Aesh @ Fo 202 3t Ay W
AR 1Y FAY U ALY TE BAL B 5 3o, Thel 1 A
QA AF S @79 B 2E e A9 24 EANY & A% @
4 ZAAE Aed o) 2ASL 2YA $4 TR 7169 BF, ol n
so] mel WX I2Y 5 ov, 7ed AGZASE A AAYIY/ A
s el 28T Fle 2Hd B 9 Wl AF s AL Fris A Sbs
@ g% £9% Ao sdEc.
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4. EctAH FHIIA 20t
1) FoFe A

E2E AFol BUH EDC =& AT FA%e 12A AAuce Hrt
AAG A BEE A4 B8 JREo) BAlolg. Edtay ANAY B
28 (F4FA)Y 4% AF 4% L B AF 712 oA se sete
A2 F2He] AGAe RAST 54 deiFe nxEdolg ¥ & Atk A4
ARz A 10098 ol4e] AR RndE EBetay AZAdE Had, 9%
A, AEAA, AAALRA, GAA, FAPAA, $A), $H8FA Fo| Uch
A olg AAEL EHRx" AFL BE o A s L $=o
AbEE YFHQ gEEgdelsn ¢ £ Ao Jsdl B RS EREA ()
838 42 QA [HpiAA, AW A, FAA] () T 2 W8/H 42
AQA [hA, FARZA, AALFAA (i) 7134 ALA [aA, GL9A, &
Az e & sled HA26de 2xAse 499 duedd o delst 43 A
Fo Asel AU 442 nA £ e 55 7% FY A2 AT @
o 2dA, dite o8 7HA) 7158 FA wEAIY) A8 A HEse

usozucte d8 74 RS0 ¥ AERE 297 8. o2 As, P2
Y AAE AL WA e R B8l U o AtzAAn dow, Bx

g &A1Y 17153 FAd HA7AY ggo] o}F F2§ Aot}

teAe FAFA /A4S FASAYL ABHE Eolyl AR WAl
Yutges tpel uRAEL tadE 23U ArhteE, FRY st w3
de F A 23U, PVC A$ole 22 AA7 e taa s £48
e, Hrtgol F/HEFE GH3 AA2RYH Rege 422 Ha dsgt

ZtaAle 2 PVC AF Az AH4H0 JAT e P44 LAYy
ZHEHoE AR B8 HolAxm Yz, AAF Mg dMT taA
S8 71€c] T2 AAE AT} £F, ddAe 487 4L 43L HAx
AE R Zg2ge B, 3y oz sfHsteg & R 23 E Yrtsle
Edoltt. E2t2F AFY SEEAV FoH DA, A 2 A AL mBF 3
dAel 8ol FH Kt wEtM, HZ AAFHez Zex€L vRd 1T,

LA e
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Mf, AR Sol B 924 FAZ 2HHT Aok ol 2 Falxy A 7
), 74472 Wo| 2ol phthalate”] E20] EDC SABAZ &do] U1,
ddA 7hed ol ol UEAA f7] BAAE Bdiy AR AN
dioxin % 7HsA0] UE AOZ AZWE 1} 9o} B AFANE o T A A

59 2d5¢ FHHoZ URES 9

(1) PhthalateA] 7}4A]

19303t} o3 phthalated] 714 Al(plasticizer)Eo] & ZTAHol| AR Ho] @
o A, E8t2Y 7144 712H EDC #A2 dEA7A g4due 11714 35
2 di-ethylhexyl adipate (DEHA)E A|$jsl1E 25 phthalateroltt. o] EAES
A3 E ® 3-149 22H, olF 7tAe dE FAAMHol ERE EDC 142 ¥
8 staA 42 2ot gEHQ o 2%, phthalated] 7FAAF o 1/43 %
A3t di-ethylhexyl phthalate (DEHP; dioctyl phthalate (DOP))e]t}t. DIOPE A
g 12712 BAEL vF NPTo| ols) 275 ok

Phthalater] 7}2AEL Bl AP 71AT 7t qE AAA 7h2A Al
el ¢k 86%RAEE sl Ut} o] FolA DEHP} DIOP (3 25 @3 DOP=
HE 7187} phthalate 714 89 ¥ o4& AAY Fzg FPo| Atk
Phthalate 7}1AA| & 74 A cellulose ester A}SE, PS, PMMALU &slu)ld &
FAN= AHEHAT 0%t PVC AF ALGEL. PVCole B 49 7t&A7)
AR E e, ol HA Al %9 73%E AXdn Ux, FY "WelAME HIHA
H§9 54% & A Z E, EAZ} 5ol & PVC A3z (PVC 29 o 5% Fx
g <)ol FAY 10~40%E AA¥ HEZ phthalate 7FAAE Bol AHS§
t}. F82 phthalate2d ¥ 85 & ¥ 3-159 o] aokd 4 Qlrh
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¥ 3-14. EDC 94 phthalated] 714 A

shehg A el |casws | Jw
butyl benzyl phyhalate BBP 85-68-7
di-n-butyl phthalate DBP 84-74-2
dicyclohexyl phthalate DCHP 84-61-7 |4¥ FAA0|
di-ethyl phthalate DEP 84-66-2 |¥F/3 EDC
di-2-ethylhexyl phthalate DEHP(DOP) | 117-81-7 [142%0] X &
di:ethylhexyl adipate DEHA(DOA)| 103-23-1
di-hexyl-phthalate DHP/DHXP| 84-75-3
di-n-pentyl phthalate DPP/DIPP 131-18-0
di-n-propyl phthalate DprP 131-16-8
di-methyl phthalate DMP 131-11-3
di-iso-nonyl phthalafe DINP 28553-12-0 s4ol B
o e 23
mono-ethylhexyl phthalate MEHP 4376-20-9
di-iso-octyl phthalate DIOP 27554-26-3

39, ® 3-150] 2%¥ nui} o] phthalateEAEL ZTP2E AZE 714A
Sx ol HQE, 42 ¢ FF =8, AFA, SHE, 4FA T AdIST A
Fo 74 AR ET IVHAEZE AHEE] ABAEA gl =8 F e 3HF
£ 0|t} Greenpeaces] Z7o] w2, 3o HHZol} hAF L B} 42
9] ti7]ol M % phthalatert A& E A2 AHAA] LFEAZE ¥45T Ao}
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¥ 3-15. #8 phthalate 2452 £

(di-ethyl hexyl)

&3 £ =
- 298, AGEMT, ANFAE, $FFY, SR, A9
A, utetA, Ad7d, A8 g W, F&£8& A3, AFE7]
DEHP AW L F& foil] heat-seal coating, Al foil U ¥ T}
(DOP) oF 95%7} PVCAIE& 714

- 7kAA 0] 9): capacitorf A A& PCBU A A, HJAE, 43,

43 A

- EDC "suspected"

- vlg gl 8 PVC A F
- 482X Zgta¥, PVA, PU, polysulfide #Z§ 7}4A]

BBP - . " L
buty] benzyl) | E3E A8 AF22DE, FATY; 45, 43A, $
TV Aze 2aA/RA, AAA
- EDC "strongly suspected"
- PVC, nitrocellulose PVA, AT % AE9 7l4aA, 45X
DBP 7 (Autian, 1973)
(di'n'butyl) - ?]'Sgl-'ﬂ%?:], 3‘“?_]5/ ogil %/ %aﬂ o“}:l hair SpraYI Dﬂ]’]'ﬁ.ozl
- EDC "strongly suspected"
DEP - cellulose acetate film, 3%
(diethyl) |- A&, Fdz, AFARZA, A2 3o 43F
DEHA - di-ethyl hexyl adipate; %% Za}X2¥ ZA A
- CpHyO4(Bz-Ring®lS: DOAZtRE )
-(+)DINP (di-iso-nonyl); DBP (dicyclohexyl);
e DCHP(di-cyclohexyl); DHP (di-hexyl); DPP (di-pentyl);

DprP (di-propyl)s

- o] F Adzto] AL2-E DINP {3do] 2 =

U] EPAS Ruo] w29, ¥ 3 phthalated] DEHPE F2ox 749 {4
A2 E2E(FZ PVOHIIEY 47, uy T o8] A sedn 8749
HE '93d Atolo] viFoA B3 EYe wiEFE DEHPYL 2B7E TFEE 95%<
Ee w&2d Reg dused, Xgo we olrt At o]k ol B i
Wa ALY sl Fof BolrtA g EFely HHEY 54
tt. §4 8 DEHP7} 22897 2doM AEHE & JeAE Wile A8e A
g o|t} wid, Eo wj&® DEHP: w3 w2 AEssed i) 2~35) 5
HEgd HdFHoz FFHe AL goo FHHAY F3He ¢S A &0 W

Z4¥ DEHP= &
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7159 &8 DEHPE ¥ Ag7ztx &4tg 5 Slu wlo) o8 AAHNE ok
DEHP= & & HEA Yo $&=He Aol dou, A & 228 IHAeH,
27, F8F, AF (BAU $3 A A4 B), PVCE TAFE 4F, 988
PVCY 4 %8 5& %3 329 & UAtky EPA A2E 49z Yok 99, &
o W3 L=t 0285 mg/L@ 24 °C)Z w|Fgo] %01 Bioconcentration
factor(BCF) ] logat2 o1F<9 A$ 2~42 £& Holth Y& 733 ‘9UAA W
H 2@ 3stEF] @3 7 FURDAN 9 By gy £3, B, oF
718t AZ A ® 3-163 o] DEHP7} A& d AlglRazt Sl

M

o)

¥ 3-16. DEHP Z#AZ& Abe] W&

+4 e % e
AT (28/1) (mg/kg-dry) | (mg/kg)
Aes:HY / (FAeNs) / [HEA]
Hl &
0.08~15 0.003~17 0.01~19 O'Oéngfillsl’l’m
1974 (178/375) (224/370) (92/332) 0 Oé /b~ 2) bl
[001~2] | [0.003~0.2] [0.02~0.1] ' ;2; 2 é’_ P
6.3ppm [0.05]
0.02~1.1
1975 (5.8/115)
[0.01~3]
0.1~0.8 0.009~3.5
1982 (29/45) (45/45)
[0.04~0.15] | [0.001~0.007]
™ 7): 38~790/m2
1985 (59/62), [5~50]
i} 0.1 %
1995 (4/110

¥ AE ZUEHHT A4
oK ZAFAMT HE AR - 2RAME EHE
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oeie nid g=d, Ads F
23 74 870l 727 71540 $88 e AL ol Foh ow, 53 A9
WEANE A7) FBA BEHA FL ASHE WAL FE Yok

rE
_&

o) w2} DEHPE X §3}l= phthalate}

@ ANA 2459 =4

7}. Phthalate &2

Phthalated] EAEo] @0 EAste Ax3ER F 713 2 HedHxs 4
F9] shjoln, Hatdl P& v|A £ UL ‘80duiol oj¢] Hxud v A
PhthalateS & Aol 3 ol M, ohd, A= 59 §A5 539 22 ol
oA Ay ¥HE sbsAel 22 ReE EEA A% #F phthalate-53]
DEHP-= A& (n#)d 54 E2Ad], o] 54d< F&d °}ﬂ 49& zHsAY
e A4 MEE FAY 2N § BAE otk Bast Aok 19959
g2 Institute for Environment and Healthe] R 1o w29, Aol A phthalate
o LEEE xEHW fFioly ¥4l #FE FHFo] H2E £ ASE AFH} A
o}

Qz7te] &uret M wiek HlAE Z3 BBP/ ol2E=2A 328 AL A
E B3 9%, BBP % DBP ¥ Hlg$o]9 d2E2A F&X9 A3t
8542 =mE EDC 7b540] ¥3A7% 3t} BBPY DBP B5 o2E=Z
A ALEAZ o] T ALL on EAde dl2EZA Hao 2§50
Hrx @ 3 A7 247 Ex o 9 Ul%ﬂ BBPo| =&HA A A4
7} ass st ol ol AL AF WolH AFES estrogend] =
29o2H FY 1 4Bo 4ANUE W FALI 22W 4 Ahe Aol ¥
v, AlgEo] o3 E BB 1 Ax =EHYU AT FAE F A RE
AAFE 4 Qe 2A7 SREAE Aolth A APe Brissdn F3sd
A, 2 & AEAFAN =243 FEE A}FE0] phthalateE & EFE EDC
o =2ECA FAF FEe B & Yoe M5l Adn AEdFPD. olg
Z2e =89 AT HE} ojFolAE Y A A&ALEC] “AAF Hae
3}t 2 Ao] Yol'olaly REE WA oo phthalate EAE IFAANAD.

glolo] FFsloby A AAeEel A% LAV, A7 phthalates]

I‘L

t}

4 —!> 23
o =

i)
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2L 7MoY 2R A AF 550 Az ALHE A=27) Rtk ‘90
ddl xo] 574 phthalate7} 28] 548 §28 & sUthes Ao ¥ A= ¥
AL e T F7 FFAAAEFR(MAFF)7L 10933te] dHAM 2L, 243}
o 1995 L4 E 3§ phthalateE A 9] QAxE e thS7 2ot

(i) X2 9 FAF AF 9 phthalate 73 +4] ppmw (mg/Kg) &
FAE o 114 ppmw
(i) XFE Folv R= (Aol=z, AMY, A F)olA9 HFE Alel Bn

By ag T R EE A &
o I |=ZEE 3P DBP 62
o M W Ya 10 19959 9T FFANER
o 28Xy 7g 84  (MAFF) 4% AAaA4R
o &3 FAola 5.8 Sheet No. 60:
o .}!\_"'“ =] 44 "Phthalates in paper and
o FI% DEHP 25 board packaging"
o HEA V& 11

(iii) 157F EH-oIM = phthalate & () A2XA: phthalate—,"a’-.% 10.2 mg/Kg;
BBP 0.25 mg/Kg). ¥# AZIJALES] FRZ 71EFTE AAolEo] 315 3
T 227 KgF 013 mg, 6714 HolE 0.10 mge] phthalateE 43 3e Ao] @
o ol 7hEE 7Pg 2go] A% S o2E=2 4Fe BBP % DBP 3irizt
T o B2 Kgg 0023 mg¥ HAHsle Aoz ﬁl&%c}. o] ¥& AFAY A
&£ Z¥Yste BBP 54 1/4 &4, AztollA AR FFo] F
o e UXE F£EH A& 1/100 o8y} Holo} Foke g 1Y W =
& AHdolth g, FE EAAS A EAN2 1ETd Ao EAse 22
3¢ nstigs 42 20 Bt |

V) ABA A (8F, AL, AL, SR, FAFE 5ol ols) 19939 AAF HAL

2%
-
N

i

b



dXE ZE AZdA phthalater} HE=HAeH, o] Ao mad, 4 1AF
tjd phthalate 43 o] 08 mg (0.013 mg/EFA Kg/Q)dl ¢cl&te A9
veth o] @9 EFAT £ iz Aol AfRTE AN JIER
A ZAgo] Ba BZAS AA ZA doly £ELE £ | AL FAHr € ¥
Eor}.

I3 TFA 2 Y AT IT7RAANA 7 ez AME EaEN
tu ‘T& 4B estrogen 31{E T vl7}A|Z phthalates | A(AH) W3}H o]
old f&FEe HFEAFL LAYAF] AN F3, APl HFE FH &+
e P27l AAFE dYLE AP APdA AT TR B2 @A odn
sdld §98jok gl = Holth Phthalate EAEL 918 go] Aumet opyz}
Ad gReczs HEH £ AT YolAlgg Hu=e EAVE AHH
el g, FE, SEF SAE £3 HHEYE AHdo]l RaFHNE I O
oz B3E1, ol e dF AHE HuF FAAEL phthalateE A Eo] ¢
AUl A ojEd WalE FeX, FYday FFAHE ojdA, YL T AL
o] dojuex, Ea=o AuFd EAo] HeA, v e WA Fo B3 of
2 B wl gly] Wi, 3 ek Tol AFEVIET AFY HAE T
ofgtti= AYA r|fdE AF wdisty Jd8 % 2uAES FRIk3] A
AAE AA3 Ao

FHoME PVC Fdzel dis] 443 g Jdehfdch 19973 dvta 87
3ol HmgE PVC ol® &/ (teething ring)Z5-E EUCIA AFo| ois| F&
3 &AE I4OBH 77to] =& phthalater} €28 o2 MA3z, 1 AL wie =2
E folE9 5~50%7) FHEFE 23t 1 BAES AHse ez TESIN
o 22 2% A9 Zo W AT AA P o A AFAEA B
E B9a gtk 2 olF ECAMe ZAFdx #FAXNE A Anddd o
g, 2949, dojz, R 2EFe} FolAHE PVCHGZ] phthalate 7}A4AE AHE-3)
A R & FAFAS

Phthalate® 2 E0°] EDC 7bgAol Uths Ayt dF Biue tha] ddANA9
shate Zdste yEoiE w8 2 3481 Ad7dgE T3tz Aok UA, AAA
Hog PVC Z 7t2A 4444 2 Y35 phthalatet £ %2 don 44

2

|54
=
-3

-

“

3
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FilHe 234 28 =23, AA AN Y phthalate &3 =7 A&
A o3t A FHARES EUE FAHANY FF /A4 L AElEIe] W
o2 whgg. 23, EDC 7l5A4S Hud A7l dFE° AU w9
phthalateE Y Ed] T3l AP AYL ZF5 1, Y8t Fx o phthalateE F
q3 Z44PA EDC 471 §l§8 HAFE AHES 59384 phthalateg3
So| EDC 7}s4ol AE YS& FAA712 AUk

2802 A phthalateZE A Eo] EDCE FHHA 4kSE WA EH3s
AHsord dart ok %, EDC 7Hs4ddd B8 EAe #gze] d799d ¥
Fe AL H7le 017 olzth EDC &9 #APcle B 4dd B
A9 screeningS AFol & AAE o, AR A4 HIEL ZF 194
A3%2 @dste Ao gk

—_

Y. d2AA4 adA 54

B2 AFZ BE)A ddAY HAE ez & 4¥ ZI} polybrominated
diphenylether(PBDE)o] 3 £A+S Yoyl Aoz RuHo =, ‘989 8%
Stockholmoll X 7R & FJer EREE W&o =W, BEH dAAZ} ALY F
g Al FHEe Aoz Brud v Atk ¢ olgjd A7 ARt AMdelgd
o] GAAMEE AFL Abgo] FAH PCBEH Zo| AAF EAE /1AL 7154
% Ut} Phthalate 3¢9} vl37lx2 BEA ddAle EDC 7540 #ME
THEEH 243 77 ARHooF @ gl & & Ao

G &8 74 2 34 3

7t AAx A =4

10099$/d ol Eehag HuMA AA AFL FF 597 F2gid] 4%
FAE g AoE BAT a3y, ol 3 REFIAE 2, H/HA AL 74
2 o "HollA AAg oz gel ¥AUTH 20018742 PVCAZEL A3t 3.5~4%
Z 7l = e, 2uvl ole A3 A 2 Fol= 8 Fsirt & aglolth PE ¥
PS 44 thh won, PP % 22 dAoly FH2AgHE 4 ok 23,
AAGAE w2 F7HA F 7taA A% A9e dFgEn & 5 dY. ol
& 243 39 2739 phthalatef #3tE2 2 EDC #E5L 3% 7t4A Az
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9 ALE FASAA AZAe 4E HA F1 Qo
u]Z EPAC|AM & EDCe| tigh £7 XAte] o o|n] mx OSIAFAHTE
F) AF, EF2E AFold AxA AHLHT Qe 75F SAFES & =9
IEE o] o= Hx uIHEA FHsL Utk o] FJAe FEY AHEE A
23 saEF L e FAA ALoA ZAF 5 e AT BAZA (A
7005 F79 3152 d B0l sbeditt )2 BAsE e, o8 EDC #4d
g83dde Aot 53], EPAT AIE2E, A2 E 9&FS HUA FA}
3t Atk W, EPAE EAXY FAEAA 443 A& & F e 54 T
EA4S FA87 98 ‘999 69 Integrated Urban Air Toxics Stratégy% gA4g 4
Holth. 2 x| w2d 33 ¥ FANUSEDe| DEHP7F g0l ok ol F
o4& EDCO4] phthalates] me& Awlxte] wsjol sl AZGAZRE 242
2g & Ao WEINEY #3UE v, 984 PVC AF¢) AHg¥ DEHP
Asiol Y AzFAl 2E7ts4e) Aol £& oolth. v]FoA phthalate &
Aol @) 7 wAol YFH AL ‘98 Wolth ABCHES 20/20 T2 1o A
‘PVC #Adzr& e EAZEE ool QAW EE WELE EDCEAES
nRRIEC] 7Y BAE Ze ojdo] A7 EAE dAAMAY AoloA, FdF T+
)7} 7} a9 A|&2S 953 New York Timesdl] Greenpeace?} AH 331
£ gfile PVC FUdS25E oo nusiate
AFEAL FAARAT. old] WEF AHAS Aste] FolA n]F AuAFEFQA
9] 91 8)(the Consumer Product Safety Commission)o| A& PVC Futztel AL&EE
DINP9| fraj4d R E LH3EM 4F ZAH 94942 fidkx ¥3|dAx, DINP
g PVC FdHE ofldo]E25E F3=dE BRI AR =& HAJA
v 3B ARYI|(CMA)E F502 e FAY d-e&L L3]8] FF5Holzt &
g Ao. CMAY] Phthalate Esters Panel, B9 3= Greenpeaced| FF& £HX
E qiasl i A Phthalate ZtaAe R4 B4 yrtn Atk 94AY =g b=
|, A 4000dzE ol EAIQlol AHE ol o] EREL A R AWEA B
8 7hg gol Ad7HT 2 soEn YE BARA, FYA =28 Fzze
Zrolut SFWE RO 37 HA Fets Mol F, 19959 Eu® EDCHA HAE
Z3e phthalateE APFEo] wAFFHoZ o Fdgezs AU Aoln
WHOSIME phthalate @ &o] FelHE HEFo] H4T 4 oy AAANE

& Ao phthalate ester&

[+
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BAEA G FAF A S ZFxRd3 gtk CMAE B o 553HoE o] &
A& dH 7] A&, ‘999 o] F long-term health effects research program£ $|3f
129$9] Hohg o4s 223712 AAS T, FF 3d 679 wW$E FU3t high
production volume 33&EAE9 F3|A H2ES EDC 2389 E ALz 3}
Aot olgt e Al A = &ol phthalate EDC @3 Agjo] 23 Hsfe &
F39 WA FAE obF WAL A ¥t} o] phthalatert EDC A EAZ
A7 A, AAF A8 HEeold ARBAVE AU HHH YA &3
Ache Hol FATA Y Yoz EF A2 A HIF UA o732 ge ddez
wad. o], FDAE w949 DEHP(DOP)Y DEHA® tisixe AE3 J=
3k PVC X3 A0} AMgdte AZAE F84A &1 Jed ol TA4A U2 42
AARG AEF-EZA 3 A4E4 dFe 248 F7) Wi

Canadad|X& 33 4@e] Z1Z phthalated PVC ZdzAFo] Hvjdle]
M dAz P2y Ao ol d 2X7 HsA AL Health Canadad] HAAH 7}
¢}, the National Environmental Trust (NET) ¥ Greepeace®] DINP 7}2 Ao &3
Huxzt F/Age] @& Aolth. EE CMATA W&ol A|7|"AAA T, Health
Canadadi M= &%= DINPe &9 U Fo A¥2A7 2t A9 &4o] LA
¥ Ag ZAxsgdcth olo] tisl, DINP A=A Aristech Chemicalol Al 43
7 #AlX= DINPY 3] ®Izd ¥g& 2o A goz 438 5 UAD,
A A EANM e 22(F o] Yehtx] Fe&S olf2 A whaRch ol fof
o]#} 3}, Health Canadat: 6709 ©]ulo] DINP A& thA|SI=EE G A1 3}
T 39, DINPE #:8x gdv Adzd 2 £F lists A4FoEH, T dAs
IANE TE & el QA& AA7} Hol WA
FHolAE EDCY obF a7 Ay diAs] o}F & thd o2 g PVCAH of™o]
< 719ste S3Ye] §422 45T ok PVC wjAe]| F§ greenpeace
€ T4 AT +FLE PVC #d A9 e ojv AlFsHe], ‘97d9RH g
# #ufdiolA PVC AEFL AtebA7] AlAStgoh o]z Qs '97'd 4¥ele /3H
9 3)(EVC) ¥ SolvayAlrt 159 4l$ =3 o E}l%]-c;l greenpeace ItalyE A 43l A}
ei7} dAstr)o) o2t 3@ dF European Commission(EC)7} EUZ7PEZE o]
Al g HAE risk 7t F A2 AN E Htebe Ao wep L2E0}
7b AY WA #A A& GBI, et olo] 9¥ele 29N E PVC

oo
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wte] L339 50| @#Aglo] phthalated] 71AAE £270 £ ATE s& 74
AYL HERAY. B GAEL oy FAlo) whdste] ECol Aastn AAT ¥
O 2Rl ge & e 9E5%E ANYE AWoldh. Spain, Italy, GreeceT 9
=7 & Argentinad ME PVC Adzre FAE A8 Ageloh

WE, 1 < phthalates] B3 #Y¢ HBYD FAHY dIE H2¥ Ro=
AUE Bgd Fd 99 UE WYI= FYAZVAATLRIVM)S HetH
7} Azl g2 ge 2. 349 PVC el AY Bo] 2ot DINPLHE
ez 7taA AR ClEEEE F3T T 14~24 (pg/)2E JENT. &
T A9 2FANME fotEY AdY AME e E4E AA =& ¥ risk H7ME
FPP=d, PVC FdzxrE 53 DINP F4 7Hs el 38 #EAU 01 mg/Kg
(BFAl)/daye] 14% ol ez =it o] wHo ], 7|4-FAGA ¥ZF
& o] AFRE Mz 2 HAshe g o] Ao F3F ZES WA R
RIVM?| @+ EH & phthalate7} o2 olFHe HA £2& =Fsx &% A
a4 UAA AHEE F JE FAYES MEste AUk AT 7haAl, PVC R o™
o] &F AZUA FolAME phthalater} 84 PVC AF AHEE & d&E€ F
712 dF3te Zoln A olFA old WA= phthalater} HA3A ALSE
F ASE M3dte Aolgtn FAAY. 181 o] FAdAE dd ¥E F Ue
34 o3t oldolg HFE 2 o[FA oldrt HA AxY Aojztn LEIUG.
¥id, greenpeacedi e LR FAHWHol PVC Fdzte]l #FE DINP ©]99
phthalate7} o2 o]5¥ + UAS 1stA Fedetn vtstn Yo 9%
o] ¥ FAFEE ¥ AAF It adigee ¥HEE BRJod, &vlA
GA M E folEo] thF safety margino] VF HA meifo] I AFY ¢
A oAE FFEANHoEZ B FAAIACH I FZFY

HEA Al BANE §1, 53, 2990 AFHoz VUL Hol: g
o249 BEFFWL U7 2 B FAH A 7 sl de EEA
dAA e B35 1S BAL FFEHEA, PCB FA9 AG 715A4E vy HA3)7)
As FAAHA FEAA F5E Z2RHAh ¥, EU programo] wet HFE b 3
€ 5717 BEgA daAd g 4sd Frirt viREE Ao BEE v o

‘98d 79 YENME PVC &9 o BF A Yol eyl ARG 1970
Y E AW @it PVCH odo] £F9 My &7 &5 A AV ¥
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e FaHdETaddE ] Fgo] B diFgAch ol T Lo dF J&
ABHTZHREL HAEY EAFAFH AFAY Z4AE 28t PVCE BE &
o}bg-F, PVC Adzs} AFE8 @ 52 Ex 712 2AA Fd vt ok
ANHog B u, MAZJMZAET phthalate JEo] Z2H AFL S8 ¢
Aol olFE F e FE FAYA U] FF F LA dAY FRIE AAs
T FUE Rl o] AR A #Y AA 9 ALt ¥HEHI e 4ol
o a2y, #EHA siEPelv 54 Hrh iy 7o @Al AREA Y A
A 48 FA4e PVC Adzt A3dAY =eidaEe] dolo 2831 Jx ¥4
Ay Adztol “PVCfree'ste ®AIZE Hat g0y Ao &4, 71 2227
AF EFNA phthalate 7tAaA &f Zet2E AFS AAst L . 48 49,
AA Hole] Adzd o)A Mattel2 fro}-&-F ol phthalate7}2A & FA AT
oju] EFX, HIde vlxe NKER AvAE59 AL st AEF
PVC AHE-S HiAls) Urte SFedz s Uzt ojv] REFYH ¥ AF
< AF ZRZA, 871 € AdH T HAFTAFol dHE RuATY AZEoly
24& PVC AFEX EDC FA9 Y] AFFAE &8 Aol

o

—

b Ul Abe =4

#H, 7144 FU YA ‘9%6d VE SITE (79E) HEY 8ok 2ol
ARE D Qe stade 4840 $58 1371242 DOP, DINPE HIZs] A%
g A84E A 2 FxAA AHEEE 23714AQl DIDP, DBP, DOA,
TOTM S<H DOPe @A 7HFolv &4 HolA 43817 Wi 713 de] 229]
= JlaAz AR 7aAe) o 80%E Axstm Utk DOPY L5 TE %8/
48 L& MNE, dx7HF, A4, PVC 7198 Foloh. 3 AAFQ 23 7HaA)
ol B4 714 A(DOA, TOTM, DIDP) 42+ 18,000 MT/'d (2 28091 =)ol o
2t 28y, 2 2 A FF FYoZ DOPE HIE3 phthalated] H-E7}
2R AL ofF YR Agtelt. &3], '9%6de] Aisy FFdE B3t PVC
w7 @A E& £87F FALGHE B WF ANFo] ofF st o]t

At}7}, phthalatedl 72%] tiREo] EDC 94 32 AZHI 3l old ot
& ou7t 20008t REE 7HAE 8 JhsAel At adY, AFE7], EFAY
FARE AAd AH =&, F2HE PVC AFd IFdE EDC A7 A8 AF
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A7A e 7hsAE Ak F9@ 99 21Y AHIABE I YA HHE EG2€FH
HEH RdEZ A “Setag AFY A HI|DANA olE BEAY FF
et asy”, “A8€ EDC E3E°] 4887 o= HA: =259 AeA
EUEste Aol 7H AFdd e FFEC AVHr] AFHASD.  HZ TIMEA
o4 EDC HaldE BEd vl A& A88§ PVCHo| dis] AFAFZAZH (A
)& EDC A7l #F¢gch ojo] 2L '9d = EDC 7Y AFFAe 4
F 2 871%9 phthalateRo] &g ZUE AAg} ZRANE 987719 EDC
TUHY #AZ TZANAGY 38, 2248 987]7) EDC A7) &4, 4o
Sol AHSHE PVCHE AZSE B2EAY FABATIAN 999 39 ey
& WE3l PVCHFYHe A 509 d 8L FAoA AHEEHo AAFHL o
FHAGE 9724 AL 2o 29, DEHPE {HAANAZ 8 d
FY Az BFEHE EAo|n 4043 o] AME-Ho] o]u] Aol AL
on 53] JAHoRE Fago] gitke TR} Bol Adkn FEHU ot

ol¢} Zo] EDC #7 7haA AEAAY dAd=e H& 7oz Z2t2Y
HF AF Az 49 I8 sz AY F Qo €@d F5E AF FEE
AA &AW PVC §7], TAA, Zdz & phthalated] 7t42AE AHg3te AFE
L€ 3 5 ARFY & B o, FF R FAE L& stsAel ¢ a8y,
olglg FART TS qAl HHAE Yde AL FAGAY AVGAEY A&
dFoltt. & Eo AHATAE ATFshe AV 2ol AAF EDC 2E 7
7HA 2@l “E22E AF AHEE FolA, "EEtag 8718 AAIANA A}
434 2R Fol XFH Atk ol UEEL 2HAEANA S F¥FE 7A
£ ZAEQUU EDC £A¢ BEsto ‘Zet2g’ olgte @7t A& T338td, 2
gl A “Eetag = EDC” e AAPE ZA & JPAol oF Av, oy
AUEFo] & LBAESY vhgko] 3T AAl /1 & Al € & UG =
3, 87 3228 G AP M2} phthalate Aol Aoz Zarg A
o 7 2 A8 AE BT Yo AuAESY BIAH APA L HIE F
HAI712 AE Aotk H97]14 ©f uolr} phthalates] FA17F AlF3dtdetn Z=
e 48 A¢x Ao

Q

1A
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2) gE€d 2 dgre A

M) A3 d$EF AY 4%

Phthalater]l EDC¢ @& ¥ & gL ZA F 7IAZ gEB03 & F e
tl, €59 PVC - AE s)ito]u} phthalater] 7}A A tSE AL sidstes 2y
o] A& 7}ttt

7h &9 dSAF A

1%, vldolgtm A3= PVCY PVDC(polyvinylidene chloride)& +&3t4 A}
€48 £x Aok PVCe pipe/fiting/hose, FE, AAABA, £33, 988 F
29w gg @ B ¢ 4gd g, PCE disk A3, 48R, &8 Ad T oY}
Al 220jA % pipe T AEHE AAZ AHY ol o|&¥t}h PVDCE flexible film 3
HE AF 2 988 IFAY dEIFA Loz URE o)y FE/FV)
g Qo] ofF Hojuoh a2y AHESHE 7HAAZE ME FABIEZ EDC 4
€ ©E° 3o PVCE 533t 2188 F Utk PVCe 1997'd m| ol Mgt 6353t
< AHEHOl T HAR go] Zole F2¥olt, PVDCe 191d AMAZZ
dzk 82,0008 Beluzth PVC FA Y oF 50%0]14& 7oAzl AAdTGE F&
7128, AHEEE 7taA 3 des] 8o FgaY EIFA2Z+E LDPE, HDPE
7} 60%0]%¢ #ojAqF, PVCE 4.6% (19973 7]1& 180,0008 A}&) 2:41th. PVC %
AALEE AF 28%, 988 31%, 718 41%0|T}.

o3 7kA] EAAFA= EF, PVCr EANA ALgsHe olf2E EAd nls
TA ol Ade Ao FHE 984, 44 € FE FR4, 7Yl F UA 43,
YAEE Foe AS € £ A% 2y 80dd Fuk 71E, O o|F PVCERA
AHEL 40% U Fole A M & olfe AEA VIdgith o] Fde o
44 €3 ¥ (monomer X HNANEE) A PET 2F, 2z e &
/dHl, dioxinzte] A&A €A oo EDC £A7} F7+= At

PVC di$AE /hEg YsiMe WA PVCAFY AY/E54E B 98 Ua
7t Atk S EAE, WTFAol Fol refillAF &2 HPsld AF HINES F
Atke A; AL moldgte] MTHPETL 74 mold7} 60~75,0008¢] ®ls) PVC &
mold& 20,000$4-%); PET7} PVC ©7tRt} 35%71% wlAch PVC 59 £7] W
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7} PETECT 84 & HQth PVCe da/5E FH&o] ofF Fo (PVDCe Awt
) Solt

olgigt oz M a2 FU AHEH PVCAE F 871, TFA, Add T
< FHoE v& Zg2Y £Zo ZAH AMEHZ AFEAT. & FE
PETE, ®17] XAZAZE EVA, A& fo2e FEFHAA Hod
nitrocellulose-coated A 2% HWE, 713 & o2+ PE film T2 ofn AAHY
Ad mA 9@ Aoz JAgdch o EDC EAZE £7 diFstr] ARH
plastic recycling 2 H7}Al9 #3)4 A2 A3 AA AR gle Yol
EDC #Al9} BN e g Zgagoz wAFgoR s PVC AR} 2o
phthalateZ] 7}4A1& A48t ¥axE 9de AFS UE 5 A e Aol o
SAE My 71 oo} o} AU 1|79 Dow Plasticse FdA PVC
£ AT 4 Q1= ethylene-styrene copolymerE 71AFcty HZ LEHUH 4R
3& Indexg} A3 o] EHL NZE WE2H FZjE o] &3t 25-85% 9 WL
N E styrene monomerE ethylenest FFFAIZI AL=Z 993 9Yo] Wl 2¢E
TFEE 4G4 AFsta, 2001d9] 183HE/d FFE FHE 9ol tSol,
o] ¥-AE PVCe o] 7tAAE 22 gouz 40%FEY FAWFY AL
dt}. Styrene monomer ¥ dimer] EDC 7}sAjo] AEHE 48X styrenel
2 o]F0]7 copolymer®] 7¢ 21213 monomer R dimerd] && 7HsAE uiAl
g & QAT PVCE dAE £ e FAFHA A9 AL A=7F goies HAA
9ozt A9

7)€} Phthalate-free SIAE dE FHId #dE Hold.

)

< Phthalate-free 2]2 & 44 >

o)84 4] (flexible tube, bags)2 Wo] AMEEE PVC A8 Z%¥ phthalate
7t2A f&0 @& EDC &4 7tsAdoea o 249 74ddF(d: Massachusetts
) McCarthy i 4% -Pfzer/Bard/Boston Sci.3te] JF5dH)E T3l 714 ZEAEol
dem EDC, dioxin 5 ZEAE H2T F Ae ¥ &4 (polyolefin, &
o 2¥, bio-material52] FHEZ EE non-phthalate 7}42A& 2e PVCH)/NE
o] 3 Fo|t}. I W, non-phthalate PVC compoundZ TS tubing® (dl:
Plastron Co., Unichem ProductsA}), diaphragm, gasket% 2] 88 7|2t A £F- (¢
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Colorite PolymersAl), <988 HFAAGA2E (MedTech ProductsAt2] non-
phthalate pumping set)3} o] o]n] Algfto] Alztg o= Pt}

<Phthalate-free Z+J =8>

A2 B7]5 2 EAHphtopolymer)= A& 23d, JAIL T =X
Y A2 AMgHed H2Y AAFE(d: ChromalineAl Magna/Cure UDC-3,
Reflex Film™ $)& phthalateE H7}31x] Q= AZL /MY, FojFd Ao] T2

o],

i}, Phthalated] 7144 d$E52 AW
(i) phthalate 7}43) 383 7
taAZ AHgEHE 224 o s EREAE o 2o

E 317, A&AY B8E 2E

7} A group & (%)

Phthalates 61

Trimellitates 1
Phosphates 6
Aliphatic dicarboxylic acid ester

Adipates 3

Sebacates 1
Polyesters (Polymeric plasticizer) 2
Fatty acid esters (oleates, stearates%) 2
Fatty acid esters, epoxidized 5
o€} cyclic plasticizer 13
o€} acyclic plasticizer 6

(*) FF&L 19873 US International Trade Commission X} goj2 2
=7HE, d=¥ a0/ AE 7HEAel £

<d]phthalate 7}2= 4] 34>
PVCE o]Rojxe E22d AFL Y2 AzxdH, EDC 934 e

-74 -



phthalate 7}A#7HE mwAslnA e 4 R WA H 4o vphthalate?]
A AMES FEE £ Y EE stiAvit Ayl PVCY e £4 &
Zto] IS € F AAT, AF &z A AAFsokEY 1} R 2% StaAG
BEAL &4 e WPHS msfolgit) olgig =39 A}tz Phthalate-free =
+ non-DEHP PVC compound 7J%(¢l: W)= Synergistics Ind.) Atell7} &4 T3
i et HE JtAaA AR 2 EF 24 F AAE JeF WE&e deiA AA
2ot

PVCE 4 vld#F A Z& phthalate7}42A4] h3AF 02 A¥HE non-phthalate
7}AA 9 A& 2 Velsicolile] Benzoflex®E R4zgi il wizale 92 3
o TE d2HE AFE & F At o] 222 FDAZRA: ¥EF P52 F4°]
Aol AEL ¥AA o AlLEodr Zurdt Aoz =g} o] FA:= ‘98d Chemical
Education’s Products StewardshipS 43+ vix glth o]9} o] PVCmA o2l
AR5 & 714 A& non-phthalate ol2H 24 Ed2 mASY EDC ¥ SAFAE
gAstede =¥ Yoz A% FuEd Hgold.

a8y, AT ol kYox BFti, Bo] AH8-5Hol2 phthalate 7}
2ATHE F® non-phthalated] 7taAle o3 5434 Edtx de Fdolv. 2
gy, &%, non-phthalateE 2] 31514 wgoju} RH7HA F9 7do] o]FoA

d HEEHe 8o B FE 5 Atk 94, BAEC] FARY FLTE 8
aolng, HY esterd] EFES Eth AFsHA dFALE + Ae 3714 A
#E $5HoZ sjwsle] viphthalated] 7taAE Edk2d Aol A + I
= HHE FuiAAk & Aot

<biochemical 7}4-#}2] o] &>

871 Boll AR 7t&A FHolLo] biochemical 7}aA|e] o] &= 1€ F
Atk 2 dZE T, HepAfeh e g 4E2FEH {f=8 acrylic estertt
epoxidized vegetable oil22 EZo|Y HE Az Ald Arle X4 EFEJD &
f (tall oil) o] X E}. Aoz PVC 7}AAZ epoxidized soybean. oile] A}
25 1E e, YR ®o] AW PVCAHEZo| brittle sixE TA7F Aok Bk,
U3 soybean¥ 3] (ASA)dME ol 7Y HEH B FF JEhEe
E2FE FI A AAA HolA BE $0.78/1bgl o] oile] $0.52/1b31 DOP7FA A
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Hoe 40%AX vRA9E, DOPZo] PVCIAAM F&HA= &3 EPA section 313
Toxic Release Inventoryut ol 7] 2 491485 2 (Hazardous Air Pollutant)ol = & 013]
A gong FE3 & JteAol A BHA ez, FEUIsd] JAH o]y
/4ol FAA™H, A 45000 MT/yr 270l 600,000 MT/yr &+E 2 F5T A
o2 7lgidd.

t}. Phthalate }7HA] A3 23 2 AF /MY

Eet2E JkAA o9 phthalateZEFEL FHRIE, 93, AFAA H7/HAH == +
Bz AgEHE ol HAF steHdAMT WEAF MLl AF &7
g1 Qo). dE So] dE 3AEZL AR Shiseido Co.9} KoseAlo| A= EDC & A
7t 243852 £58 31FF o) phthalateg AL§-3}A] ¥+ non-phthalated £& Al
&3te WA E T AYE TES vt Aok o]k Zo] phthalateE Y& HEL
2 Aste A EFS] g 4F T phthalate IR A9 T3] && o]Fo
2 Agoltt. .

2. PVC X4 7144 & B4 71&

PVCEHE HA3] Aoz s FA7l 5 phthalate 742 A 227} AE §
HoHo g fEHA AEE e WUT I rasen Ut 83, 3%
A 28, 39 M3, 7txA e PVCREAZL 2% S0 § o8 714 a4 71&¢E
ol A& 7tsdul, otA7R AA AN &4A MY F Ave WL EAHw
AAE gtk au AFAF AzJAZE HEE & de ole@ 7igo] MLE
2HAEY 43 & WASe Zo] PVCHEY 7taA A 4Bos2x aig g 3
ol & & A7) WE 4o JAFHE £oF F 3hutolth

u}l. Non-halogen#] 34 A ¢ &8

B2 AA (53] BEA) dAE SLE HET FHAHAMTEEH BFEA ol
2 BZgogtt. dAe £ZA] dioxin WAl thd 7HEe FAL duytdlA
B3] @ Aoz AYHRE Yot BE A EAoU e ® YA 7}
204 Fo) EAZ gATRE 2A ALL 9% AT QAE BLs) AY 3
oltt. 13y olFARANE BEA dAAE AT UF AFY dAAT ALHXA
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%ol M E AEHA A7 EEZ BEA ddA a7t duid 532
Aok ole AR FAZ BRE vF, &, 7Y AYdd FENFS FRIY] 9
&l TV, VIR, PC § AA77] JZAE H&Es) 7173, AF 5ol A&7 JA
g AL A7) dEL A2 YEgh

BEA J3AA AR FAEAI) o|s} o] RzHZAL, R AlbermarleAls
DBDPO tix|Eo 2 EAo] @& HEH DBDPEQ Saytex 80102 7H#zow,
GLCAME AAFS 278 vk i}k 28U, ole 7HAHA 7]&€<9 DBDPOR
T olF7A e v ©yol AT A BEA 0|7 WE & FoM F87} Bol
gold Ao vls I FaE oA nug FFoltth. WA, BEol XHHA &
T #% GdAE AZETE FUe AR & F4& FUA ARE F2E bs
Aol gon, o]8¥ non-halogen FAAE ZFet2E AF Az 837 AT
71€9] MEE Bag Aol

2 3 dqSEA AY Y ¢ J<F = Ag

7t W A%

FUdME EDC EA2 3] o}&A71A] vlphthalate 7}4&AS  F&oly
biochemical 7}2A]2] o] o] A ZAHA AYL 22 Ue A7 ok =,
HlphthalateE- 2 9] 313t Wl BHIIA T ke e FE FF o449
AZAHA RSER L A7 < oFF 7HAE HA g1 Y

el Ztad Az ?ﬁl%i EDC #d¥ 7|& A8, AT A 2 #€3 (2=
B33 xe 7t2AEY )9 WS AF FR, FUe ARES @Ay &5 a7,
Ag 5% ot FstT e Wolth I¥ JAINE 15 Hud 54 o
71¢d dolEE 1Eo2 s @A) AHEE staAE AR Faad AFol
HEHA BAE g0 £F0] oldS UE, FHSe 59 HFFHA AAE B
< A+x o

PVC d-g E&t29 AFY AHgoly 7de floixe AT A HAAA &
£ Holt}. 7134 PVC P& PE film 502 ojn] A% BE IAHUY plastic
recycling @ d7tA9 f8l4 A2 Q) PVCE7]E PE PP, PET 522 %o
2AHYG. 2y}, PVC AEY 2AE A2e 716 ALRY 98 $X vr} 2
mold HI-§ F A A7t o}AAAE 2A A7 H4 2ot
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Y 7€ dz A

Phthalate t-g&-Ed°l4 PVC thg ET2E AL 3l 7H & ZYEd 7
AAdeltt. doM= AdFHAEC] phthalated] 712AE d&E w3t A 7HAA 7}
oA o] 87hs3dtA dute Hol /M & Feadelrwt. ¥4, PVC AFolu §7)
€ oHHx AMEEtE olfE FHA H /SR IAFAC d¥E 93 54
QAT PET T :AF Hls) PVCrt 744 =RollA fElsttes Aot ol3g
AeE2 ET2Y AF AAPA 727t LSS, HFAF AFAYl AEEF
5 AAA @77t BAL T8 JEE &) Wi PVC mA 9 dayd: £
T 71E AL Fro AYEo] Ha Yot

t2ol, S E2E 7tEPA A olA e DOPS 9 phthalate] 7haA|of o
T AZEs YR wol g 7haAY ARES AZE] 2SR dx BAACl e
S 7R SR dAME BHAHA o] AujF ot EF, ZtaAl dE
€ formulation ¥MF R 71FxY WHE F FFHY FASE TAT Mol
£7] 42 7S mAC 2FHD el fok

THHoz VR, AT 4 B q Jed fEWeE vEg £ 3l
T 7heAde SE3 wvEn & AT, BE AA S FFFHA 4F AA 7
€ MEY 7P & dYEcl H Ao 2Pelx B8, E22YH JHE dA
A 3REA 4%FE 2a FELE ZAEE ZE US 719 /o] glole B

A7 dAE I E FH5Y BIe de Aol

to

P

£

T
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5. MY U SHALAHEAE ZO0k

1) §71gaA Hob

1) Eoke) A%

Qe AQANN FI1E2Y At GE 7] =E FARUEI B33
of o 11,0008 sHgHEol ALslel e Fo Ao o AARFEY AFFE
7} 2E segd A%el 2/38 WAL AL AES AR AFH TP wA
AT, B3 71947 SRS A0 H1, 93 Fua Pl Aol F5A
2ol A7} golsiT WRel Gy F4, B4 BASHL AU 3lof 7k
O 4512, SevesoAld, LESTHTY B9 AT AL HIRse FBE BAN
FA 7t 2 s Green Peacest 22 FHLF7IEL AFFAA ATHezE 4
g AzsA T Re FAHTL U |
247} AQHe s wE AFHez APl EA%E AFAA oycled 3
2 350 UG Qi 439 BEAE Foo AzsH AdAde=
Azt o 4,0000E0] AHHT Y} o] AxE F712ATS) sl o Fu
& #719822 W@so) TCE PCES 2& §ul, CFCS} 2& Yok A4A 5
o2 AgHD Yobrt o] $7198EL Soan g nEAe AzURY ¥
A2 $LEG. o F719%0lY AHLEA AL ARALH VP wAS
gomA euUE ALgHol KAW olFo] A2, A EE AYHE HFANA Q
Aol 43 BA2 wesol uy), a4, vid, B 5o 874 FEAA Fu
o} g,

Lt

X
i

ZAHA FANAe] B otk E 318 Wz EDCZ AW F7/1Q94aA B
< YEeld Aojth
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71 .
4% | - > b E — '"—71: s -;Ej}
T 7&%%’ -E"S‘ﬂ‘ 2}%&’ B3
[ N A

¥ 35 AFY daday &8

°o]£9 T4& X9 PCB, PCP, Dioxin#} o] 444 Tt FPHIE(E 3-18
o Cz A 2 UnAe 4%, A7A, AxA, 374 F 5FEolt. gy
£ HoA& PCB, PCP, Dioxingt T2 1 FoFe Hxo 2N FHF3Ho

7}. PCB

PCB(Polychlorinated Biphenyl)= 1@ 3-6
oA} o] WAY S FAYAI} G422 sy
o XN@E Wyl T A Mz ARe B2
< T3l T2 EZYERHd, P
Y, Q4o nE BUL. PCBE X
29 a9 59 Ao g AN 209%9)
olgAZF EAE F Yoy AA AlgHI S
d AL F10049F-g o A3stn Uk

o] ‘PCBE 1881d %] Schmidts}
Schultz7} H22 FAHRod 19219 §=9

a9 3-6. PCB

SwanAl(1}Zo] MonsantoAld] 33 )7} FU848te Arochlorgte AEHoz A®

a71 st on Fol £AAY LA che

Zoog @wujslgct PCBE =

E3 "o g FRstEY, o & E9] Arochlor-12549 A Arochlori= MonsantoA}
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¥ 3-18. 71944 EDC

278
W&o A FelEd i
EPA WWF  ([dEFA4A
Dioxin C o o o
PCB C ° ° °
PCP C ° ° °
Hexachlorobenzene F ] o
2,4-Dichlorophenol C ° °
Octachlorostyrene C ° °
Chlordane I o o °
Oxychlodane I ° o °
1,2-Dibromo-3-chloropropane N o o
Vinchlozolin 1 ° ° °
Heptachlor 1 o o o
Trans-nonachlo I o o o
Alachlor H ° o o
Dieldrin I ° ° °
Difocol 1 o °
C : Industrial Organic Chemical
I : Insecticide
F : Fungicide
N : Nematocide
H : Herbicide
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lo
o
it
QE.
2

A $A) £ 128 PCB, U3 TaE £3 stk 92822 by

PCB E41& W 30TCoA HIFo] 1440|311 BEZo] 603~648 K, o] o]
233~253 K, & & &3icst 10107 xg/ml, 20T e =7]3te] 0.1 Pa o]3}
ol &gE&F Eog FEulA4rl 558~657 oltt. o] PCBE ¥ 3-19o] Uelhd A

3 Zo] BaAdoln (A, HAA, A7F B Fol £ wi Wty &
ZHAM] A, &85, ’éa}*‘él ZbaA, RE A T g SxoA AHE-H
ATHE 3-20).

AZ7A] YArE PCBL v|Zo] 43%HE, T2y} 209HE, EYo] 129HE, o
=3 dEgo] 6TE T AAAFHoZ 1200E0] Aid Aoz FAHHT lov
BolAE 19724, olZel e 197795 Aol FTEI. |

1966'd 2999} Jensseno] Aol PCB7} X Pcte AL & LHESI ol
e 242 FUL AMEEHO 219 PCBYE U slze 2
o] ¢EiAA =Hol AFH FR QIEAZ HEH7] AFYL o] R1E AF
o2 o7, &, MY A, EY, dA/ZFHAE T Ad¥FL EE By 2

m[o
(*)
lo
)
ir
ik

¥ 3-19. PCB9] £4

FAOIRME ol Waka 240 Watn gt
A% D718 54l 25T

setdoz dRstn 4, DBY 57 T WeHA e
CEBOlE B §oSA FAT K71gvllE & SaaTh
AR S5t

LTI SR

v
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¥ 3-20. PCB9 &%

£ Ho}

M9, AERY, 4 5o Wil
Fe5 F9 4]

g vl 2] 3839, AJEFU FEFA 5o 7tE R ¥4
FS4 3T QuiA
i g 14 §8F, ¢ Oil, IFHE Oil, {5

A HE, FdeolLo HdAl
7h2A| FAaFA A
HEA, 42 T 7t

A4, WA, WekrEA, W4 =8
Noncarbon Paper, A#¥2 5

R* <

71e ’inr“éﬂxﬂ, T AEAY T, Fold ZW T

& Agoly 27, T, A T FE o|2r17A BYHASA PCBe 2 F )
7t sz .

PCBE o] Ehel AZFF U ASsE BHe A5s uE B8 DAY
A7), 22, el 0 magadre F2EBEAY B& AW 59 AdA
5), BUE7] 5o o8l BAe)l W2 w¢ BRAY 2AHAY ASelE

DioxinZ 7}#& 738 2,3,78-TCDDZE Fo| AFHE Aoz L&A

Aol 253, AgA4o0l7) B T &9 THAE L AR A8 4
% wolAlge] ojs] AMEHo| o] FojATh

PCBS] AMEAE E 3219 Yehich PCBS AAFFEE nHoz vje
gon A4 BAZ R Bol FAHAh FA3) o] RHE w2 gopol
A JE Gge wxE ojsjud 2¥d PCBe o ANAEs} BAZ WEHE A
02 ZAE vl Yok bk 19724 olF YRe|M PCBY gitol AW olF 2
Z9| PCB 57t Z4ste 242 Yrhlol 4] 2X8 olF ZHTHFL A
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B 25F¢ PCB 545718 tol24ls vmsd ¥ 326 Yehio. Aa
< mechanism®] 3}1}Ql Ah4=& A (Ah Receptor)7} Bdte=
Ao2 EnEnh PCBE AAWolA Ahs8A% AHstel o) fAxe ¥,
AAME, 5289 $E 5o 9L A ¢ ol Wo4, wyol4 5L
Yo AnHoz WRUAE A FujFoeE And) GIFS vl
Seuetel s PCBE Ad 19849 RE 490l FARAL 2 F ALH PCB
7 Egolut Ast, o4, vt 5& 29X T Ak & YER HFALY 7Y
£7ue) ANTHA hF AN A - A% - FPFY F HARAE
PCB7} 30-8,500 ppb7t BEH L™ 7YEdoiols ¥ oFol HFH PCB Ax
TET %] 6881 ppb, Mo} 916 ppb, Ethg] 78.6 ppb, 712 E 4335 ppb o
2 Yeigtth £§ 19983 909 Q@SA @ wAE AT vigtld JEEL )
& % PCB &€ 24T 2% WA 247 WYY SAME 342 ng/g, Y
32 ng/g, EEE 336 ng/g 522 & AYdA 3ng/g oliel HEIHA
gebd EEU QAEE A FAU) o] FES gomz olm wagte v}
9 ¥ 95s EE o AZEA 2ds Yee ¢+ Uk
2ol N PCBE A¥ 4 e £ A7E 4T 2432 de 34
Ada7t st @AE ASRA @1 Aok $eel PCB HREALS ol
AHESe XE A, vIE Foln Buso e PCB i #HIZIE Fe 19954 7
Fo2 AL 218, GAAN 3BEIY 1998€7A 16780] F72 2HY o
Holgh A2 WA PCBE# AANES 92 gl A Hedstn Uk
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¥ 3-21. PCBe =4
2% =4
Sz Rat LDs : 1300 - 11300 mg/kg (PCBZHol wa}t &)
Mouse LDso : 1300 - 11300 mg/kg
S5 @ Ho LOAEL : 0.08 mg/kg/day(Ar.1254)
LOAEL : 2 mg/kg/day
2 Rat ¥ Mouse?] ZHA|E 9 X #HA
N o] ol g AAStE 83 ANz} Wsty
EdwolAd | AmesAl AT Ar12218 44, Arl1254= 4
2o Aeds 4a7t ARP(IHUe) T Aot @
Ag)
LAEE &9 APHR G2 FH
cBfFE wol ¥FE
anssy | FREACE ¥R
- Y, FARAE, 7F 5T
- AE g, A8 ge 59 VS ddd 22AUBA Y o=
THd
- Q704 gL 32 o4
- 71BAE, BEY A (aFdAAA &)
¥ 3-22. PCB&} t}o]2-4l¢] TEF
F24) E A 57+ 2HA 4(TEF)
2,3,7,8-TCDD 1.0
2,3,4,78-TCDF 05
3,3 ,4,4'-cPCB(Non-Ortho PCB) l0.0005
3,3 4,4 ,5-cPCB(Non-Ortho PCB) 0.05
3,3 ,4,4,5,5"-cPCB(Non-Ortho PCB) 0.01
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1}, Dioxin

golsAlelzt 43 A Sle FEAL F2U9x7 442 X@EHo de T
o WAR7t F4E WAZ MZ dZ2HY Y FHES Taie shed mo)
QA7 2700 o] &A1 A 3§HE (Polychlorinated Dibenzo Dioxin, PCDD)# Ak
2427t 3hQl F@#A 313HE (Polychlorinated Dibenzo Furan, PCDF)& =% %
Ashe Aolth TholeAe @ie] 9o we PCDDE 7571, PCDEL: 13574 9] of
AAZE EAQHE ol &Y FEE EA4o 7MY A8 ReE g 23,78 TCDD
o E4€ 12 Bu 9& oA daide olgt AdHA E457HAAHToxic
Equivalency Factor, TEF)& ©|&3% =457} 3t( Toxic Equivalent, TEQ)S 2 1}&}
e}

ol &8 F4d BaiMe o8 el Be TE4Y 52 F
of AEA BT otz WAEA, WAEA, AAA B4, 294 Fol vehie
Aog gz

olel et gFeME 19704 o]F =2 tho] e M} FaF FHEEY
2 FFste Aol A fs8 Hoh wE LAY 3 2 By, AU,
g9 T 2 AN FF FEE &3] A% OdFd @77} o]FA
Atk F YA tel&A EAZE AziE RS 19879 BF A3 FA A
TA] 2 7NE 2787 AlZRESHAMRE OB B3] ARA 1990Wd] 287 A
BAE PolM &7 AF2 AGEAM AAFoM e LERA F tho|&4ldl o)
3 Aol FFsATH

(h EAAA ARTIE AL

ol &AL BE dAaTAHAA TS ez dA Utk I Helx E43)
AN HIFAER AAHVE 88 F&E o]&F EHolu FTHAAM
F71E% st T 7t5A4ol Je Ao ¢eA Utk ¥ 3-28& thoj34al
o 2ALE vehd ol

~-.86 -



E 323, o349} A

sareAz | S22AE BABIY AX(AZ, FHo] WA, A

45) (o) 24,5-TCPD, gA1E2 23, NIP, X-52 &

Z=AHIE, AFEE, 9B EHIE, 24Y 47
9% AE HEE, A

13}

299 gz 2o Az QasFEe] I BUHe

7t&d FA7MA| (Al g ), ¥ &A)(2-Chloro, 2-Bromo
Ethane)

71& Bhah, A, WA R AR

24999 | HEQA, £85 4, ARPE, EF S5, H L HHE 5

of Eol Lbehd uks} o] TholSAle) WA UL ThFs SutetelA tholg
A3 pAsel xulel BAUAe] H3 YE Re 2dy] 2otk o 27
azbgo] SolMoZ st WAY 4 Y& WEF F7h 1ol BE 252,
=3 29 FeAdoldn BIARE 2¢7) 222r} dad AR st
$ASE FAAY AN Fag 99d Ao, 1 B A WRE WP
dste] 2717t HAHAY D(E 324) 23 HAD H/EL AANGHAN G
A8 ol FUm shPAelM $eis B33 BAS P& do| WolA e
A % vk QYD BAY 2ANM okF AU B3 ekl H AL m@2Ze
2 Zasel Y 2d7] Lzde] W olulAst ¥ Pare Hoh 1) P =
& HTE delgA BAZt 2e7) £z MY BAsE Ao BR
Q483 e dol gl YA Aolth ey tholgAle YnrbHAA o R
Hed Wie st Fae Wd 71§ EE FHARIE e

g 943" 2
dAsE Aol RYE 238 & §o &A4EE o]&F A9HEE T3 HA

Hoz WASE ol Fe FY & Y& Holth EF dA FVE Ad
Hog 4HER Lz4ztzd $4E A 5 4o TAL BAL nEER
AARYY 27127 4AE A2AGL 288 BAY ok wAsHE Arlo) U@



A E € g F Ao tFU U 5 golv MAFo] R A
4% 80WIE Y] oF 2ufe] #FEe 150FIH 2 MAsT: Qe VE I JFL U
 oe@ Aoz AA4drt. a2 Boe vty ZEIL g4t AT AYPAE
gHste Aol om AFHoZ F AAEA/ Hol AL #Y, A7 < Awt
o] 41 Jv F=WAM AX YAV FREGE A 2L wPeZE ¢ o
4 24718 AT U=yl BAF 9F gAY F£99%3e st 209
ozt Fog o AFHoZ FAHoor & Ao, £¥ A9} o] ¢HH3H=z
32 2717 wjgAo] E¥o2 sty =AY WA w@Ae Bo] ¥ A
E5EA e AR F9HA FHIEEAE T £ don o2H 7 Ed
olA e WEAAMEEH 2o YEAS F3}d o] 21 Ye AU 2
FLE WA Hatdx FRNA AYsn e ule go] 274 FHIHo=
FHoF & ZAoln, FUF olfellA ol AAFZEqME 27 HIAE A3
o 2748 HAFHA PHoE HYsa UTHE 3-25 Fx).

23y del&AE HEr) A% =8 HAIHog FAHojor & RAolm=z
ol& Yt A LAY F FAEPY 0 PAFL HU(E 3-26~3-31);

O f8vetaMe old tidt SAo] o1x FHYIA o|FoixA &x Yot
ARE &2 Y iEo] wE7FEX 0.1ng—TEQ/m 2 A4 JeEdn
AU E 3-26 FZ) QoI SARAZ 2Zt29] wir|rt2d Z3sle JAFH
AL, vlFe] AE(FE 327 F=R)9) dEAB(E 3-28)% o] #FAE FHEjo
U Y29 ALE aEQ JEsE oF 1900719 A2 E o)Al XA
vl glo] £1% Axz FPEC.

&O

ke

_{
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® 3-24. AEHNE LAF L AR

1991 1992 1993 1994 1995

2FA 2H10008 / ) 92.2 75.1 62.9 58.1 478
Z7h2(%) 9.8 186 162 77 178
ANEL(%) 7.4 . 79 115 154 23.7
2ZH%) 1.6 15 24 35 4

o H(%) 91 90.6 86.1 81.1 72.3

¥ 3-25. Z}=9] HIIE AZFE 8H1990/1991)
Percentage of waste(%)
Amount of waste
.. No.
Country incinerated of MWI
(1000 t/y) Incinerated Incinerated with
energy recovery

Japan 37,582 73 20-30 1,841
Canada 1,100 4 4 13
USA 28,900 16 15 152
Austria 300 18 18 2
Denmark 1,500 70 70 48
France 6,350 40 13 260
FRG 9,300 23 22 49
Italy 2,000 10 4 54
Netherlands 2,805 46 36 11
Norway 440 23 13 50
Sweden 1,550 55 55 22
Switzerland 2,300 80 60 48
UK 2,780 10 3 33
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E 326 Dol 24l wj&Y

AE55% o Jull &%
i Ton/Day (TEQng/Nm) | (TEQ-g/year)

3l 200 0.75 0.225

A 800 0.17 0.204

T}ell 200 0.32 0.096

2% 400 0.06 0.036

¢k 100 4.02 0.603

% 200 23.12 6.937

24 200 1.04 0.312

Ak 300 2.86 1.287

A 200 20.24 6.702

HyE 200 0.99 0.296

A7 50 8.68 0.651

A 3050 - 16.719

¥ 3-27. 448 tho| Al wj& 2 (1994, U] ZEPA)

Lad ] & 2 (g-TEQ/ year) H]-&(%)
858 Hr7lE 242 5,100 52
A HIE &2 3,000 31
AWE 7}v} 350 4
DRSS 360 4
Aetd i 300 3
TIAE 2 FA B¥ 230 2
7)€} 460 4
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E 3-28. 24¢d o] uiE&TF(LE)

Source Emission(g-TEQ/ year)

MSW incineration 3100-7400
Incineration of organic chloride waste & waste oil 460
Clinical waste incineration 80-240
Sewage sludge incineration 5
Paper mill sludge incineration 2
Paper mill black liquor boiler 3
Wood & wastewood incineration . , 0.2
Metal works 250
Cigarette smoke 16
Paper & paperboard 40
Motor vehicles 0.07
Lubrication oil 20

O SYAE(E 329, ¥ 3-30 F=)ol ostd 277t2 SEREREERREE:
7 A8E AFTY T AYIA) G NFE ¥ A02 YRR Ao
53] AGFHY A$ AR ol we} EFE A 29E 7 AF
2 Ushiz Qo) £z Me) thol &4 Azets @A 4dFAA &
4 gady 2A 2 gAY APUdelE vlFE Fojop ¥ A2
Uelhuta glen, tho]Salel B¥ s uehd ul= EPA AS(H 3-3D)%

ol FTY3ta U
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E 329, 598 T4 vl YAFAEEA : SY AVVAY
A8, Umweltpolitik, Stellenwert der Hausmiillverbrennung in der Abfall
entsorgung)

w9 Ay 2
kgTEQ/d kgTEQ/201d

27ztz 04 8
23235E 37 74
s EaZ 0.002 0.03
5471847 0.001 0.02
A% 3} Wl 7|7k 0.05 1
Y=z, FolHy ? ?
nEAAY 3.5 70
718t 834 7 140
PCP A3t g A& 1.3 26
PCB Al& 90
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E 330 B¢ tholg4l FRSYAD)AREA - 59 ABBRS
Z+&, Umweltpolitik, Stellenwert der Hausmiillverbrennung in der
Abfall entsorgung)

g FE 1 Tel&A FFHngTEQ/ kgl
eSS 1
a2 AS Hog 23
AR 2743 A2 Ho 29,000
nEENTH Hd 7,930
HAdHE A2 Hoi 34
=29 Ao 261
Stg e A AlHlgAa Ho 6,500
AAFZ €A Ao 1,000
28 7] Hul(3d71A 3$) 50
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E 331 Tho] 24l =X $)%)(1994, 1] EPA)

. °
(8';5“33/?‘*“) HEE 47 %) T #13)
7% 9,300 80 3,300 26,000
g5 110 1 74 150
Bt/ 28 7] oYy 2,100 18 1,000 4,500
AAE 150 1 110 220
A 11,660 100

() Gol&de] dg7ze AR7E AL

ol S ale) YA E oH7A ¢ WAL gtk 28y 29 379
Uehd viel Zo] {I1ET d4v dafAdA g3 == gHEE 44
2 ¥ 2z olFsst 2Pug 2 PO W dHizss $iu HFHoz v
FUVEE Fokel 4L Ao 2T Ak

27 A tholgAle) wage ol F&UA o5t o AsHHE R
TeiA Qom 53| tholgale] RaHeE 1 THER F&HYA, 23 5 Zv)
AEE e EFo] EASIH 150~450CAto] 2] HlmE He L=l A
(de novo synthesis)dl= Rez deix Jchad 3-8 =) e H3td ALS
He AZFAA7Ie AHERET gol &4y Aol e KolF ¢ 350C FE
A ¢REo 2822 371337 olF AEHE tolgdd FEE I o
gt

olgt 2 olfoA HAFAME A/FA/NE UFE Bag Filter2 mA|stm
Aoy ojw WY AnF P WgFo] FNHEE FAY T H4IIA~
JYATE 4317hFel 4 EFE(Sobalie Eol T AgStT ATk I
ANAANA vist] HYEE ALY A o e sFus 2a8y nEse
AP mASeddE Be Aust £85E UM BAY} Qonz 3
2ol Sobalit FUZHE A7 Hastezn AZHAA7AM ARAHE
o] S4le) kg tlE Zole Wol AlEsT Ut

Ol

oj2 I3t A7 ZF7E “t}e] L4l ¥y (Dioxin Generator)'gt 337 %
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Benzene — -€———— [ .Organic material, Chloride, Combustion I ———— Phenole

*Ccn
(*Cl, HOCI) (HOCI)

(0)/OH*
-
Chlorbenzene Cln > @—CI n
Chlorphenole Kondensation

Fe,Cu;

radical dimerisation i

-HCI >
o]
Cln Polychlorbiphenyl !0 Cin Cln
. Polychlorbiphenylether

(0YOH?*) o
OH Cl

OH ! \

O ~
Cln Cln
Clin Cla
Chlor-Hydroxybiphenyle Chlor-Hydroxybiphenylether(Predioxine)
l -HCI l -HCI
0 o)
Clin Clin Cln . [¢] Cln
Polychloridbenzofurane(PCDF) Polychloridbenzodioxin(PCDD)

29 3-7. Possible Formation routes for Dioxins/Furans

furnace boiler

Reformation from

precursor

Dioxin/furan Destruction by Dioxin/furan
in waste | incineration

in waste

De-novo-synthsis

Municipal soild waste incineration plant

1% 3-8. Dioxine/furan destruction and formation in a waste incineration plant
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gAY} B4TALY 7Y ATHTL ALSE Tolga B ol 23
£% AR ABHEE £ 5 FRLEAS WA AYs) A PEos 4
37 AH8E 4 Atk 2y 84w F$E shFo] vl @ @7 Hot Spot
B4o] BE FVEAT A sfasolol & HAloln GHmALE BT Mg
o 7hZo] APt W Aol ol tHRMME S T A o] F2 3t
AH7} Aol e AL BESE Aol FAZ o} Uk

#B Bl tolg4le 44E FAste AoE YEHUUE, dastael E

N
N
i)
o
do
>
Lo
2
e
oX
fo
H
™
(€]
o
)
it
H1
g
_o'ﬂ
N
o
o,
2
e
>

lo
2
M
_o'h
i
Ae
™
lo

b
e

A MHFP DeNOxFH 5 F4E4L vad A7t
% 91tk Thermo Select oI} o] 1&e} 277~8 Thol8ao] A4
& e }PLEY 10T olstz FYAE WHE ATHL Jout o] wye
2539 U APz AEHE 27P0] 2UHE B 3o} A olg
o] MEZ Qe Ao AW £ AL Roln

4719} o] HolgAle B WPo AANAY T4l FHZUE
Moluele kgolge] TholSAE HetAoz Wshe Yozt DeNOxFHo
A HE SCREME AaEn)2 o g5te WU HUsFLE o 87 Ashyol
AEHT om, HIde Aeel we exoN EARAL Zzol AUz o
NN F EZojEs A7lE ALEezet Fyol VOC Ao u Aoz 7
£33 Qo) ol 4l Aelel P AE754S ANST 9ok

ol SAlS WA F HAAA s 4719 oA o] theste AxTHH
A olgas] wag ARANLA e YAF Aol G AEHT Aok

ol Ale] FATPNA AHAHY WL HE AL - 4E S0 ALFRY
A - darts Fol gREel Ae 29 TEolTh Pak W22 RH T

¥H-2-2)(Deacon Process)ol| 2}l

o

2 HCl + 0.5 0, — Cl, + H,0

SHE F g W) st ;
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Cly, + aromatics — Chlorinated aromatics (Dioxin)

of W HWYRao] JFL PAL 2o AAE 49 £37FE L Q4D
o 2AAG 2A¥FY LEHIY 39) L5t RolASS FH 4
322 dARANN L 257t 124 FAHEE 2428 AASe AL A
A7bzo] GolAY FEE AZAIN] 9@ e 4@ B 39 sholth

AYHoz AatyEe #3UFo] ¥OW TolSAe WA Yoz
B 2o Aoz UBUT Uk 29 3108 ol @ e Urhd Relth 3, 4
greole) 48 84 2 S%0) UE G249 ¥ Mudl wstd gL VI
Qa7bzo] BB DoAY FEE ol fAHE FHE Uentn You ole
Deacon Processsl A 4@ @47t the] wgHolMst gol ;

SO, + Cl, + H,0 — SO, + HCI
olartae AYSEz st PFZHFEH FFHE Aol AR eksy]
el Aoz FFHD A E 3-32€ ofg ALHde Ar=2A sFEHA
£ AR ol #auo o} ME o tholeal HMulzt ¢ AW 929
JJM)AME £z7k2art wle e tholQAl W& %S Yehln gle Holth

a8Eg 4279 BAsY To|SANLS dF YAARAozE WrY st
Lol F5@ ALZAGTS)o] FAHES se azze dAVEn sox =e
A go] #BAEC] T F48 AN WHadste WHo]l UL Heln 1
JolE AAsPEo] F4Y 2A(d: PVC H7E F)o] damgo] S5 g&
2 Alde) REste PHUE A2 £ e T ALE JeFHHA EHo
Hel ARtk FUAZFAYNMN AzFojop & FA 0|t}
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Chlorine ro sulfur ratio

30
25 | Deacon Reaction
O, HMHC|+— Cl,+2H,0
20
[Cl2]12+[H,0]?
X v s
c15r [02]+[HCI]
10 F
5 -
o L 1 L 1 L 1
300 500 700 900 1100 1300 1500 1700
Temperature in K
219 3-9. Chlorine-HCl Equilibrium
5000 |
l 4000 |
E
E
g
« 3000 F
£
8
o
x 2000
s
w
1000 [
L I | 0
MSW COAL Msw COAL
Chlorine to sulfur ratio Stack Dioxin Levels

1@ 3-10. Chlorine to Sulfur Ratio
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¥ 332 =9 BavaraX|i} shrelA 2229 Hoj2al HESE(RIEEA:
Heidelore Fiedler, "PCDD/PCDF and Incineration in Europe" Tho]%-41
A8 2 A= FA, xIToh AT FAAVIY, 1997 10. 15)

=AY FA71% ¥ = [ngTEQ/m’]
Geiselbulach 1990°3. | | 020
1990 7. 0.003 ~ 0.020
Ingolstadt 1991 6. ~ 1994 6. 0.001 ~ 0.014
Kempten 1990 3. ~ 1995 3. . 0.002 ~ 0.12
Marktoberdorf 1990 10. 006 ~ 015
Rosenheim 1990 10. ~ 1993 8. 0.019 ~ 0.64
Zimdorf 1991 12. ~ 1994 9. 0.001 ~ 0.008

T~

d we 14 #Hr1Ed FhEHol e tel&Ae AAe 22z 9
olF7A Agsld FR Wye] Jdeivtzn A Fou ditze s PCB Ev
PCPe}t 2& {71944 s8] AP YPE o]&F 8 FAdoM A=
g F Sl =% Edol §FE dolSAY A HZ 5d4& AMsSH B
ANE Be BHE 23 e AES ol 8F APy (Phytoremediation)o] 7473
EXHo2 A7E F A& FAZ 24H o

t}. Chlorophenol#)

9-2]ibetel A 2,4-dichlorophenol(DCP), pentachlorophenol(PCP) %] o793
Ae F2 PAAZAM Ay nF s @70 FEFA AT YW, F F
o 2% AP FFgHo] HIFHALS ¥ AFx=Sol AT AUH
Aol HeFze e FAHL 7Y AL ol Rol7 W Gk E@
ol WAAGH o|FAZ| hE MEHoln MAHA ArE AR YA &
ol dArlAS AT NEAA =3 HAUA G2 dAolt. HIE 2 ge)
ANAFHZE FHY WEY FolE FEAE & AT EFE LHAEA 4=

ox
M
rr

L

A

o%
)
o
Ht
O

=i
=

o4,
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dMe 9 BGEDEY A4 AEo] E FAZF Fx FsHostw gow =
3 TN FASE RN F2F HIEZ o|4HE oE AL
olvl W7, £4, EY F A ZZE T AeiAdd FEEA =21 o
o] 29 dAER € ARVE MY 59 FFHA viALlo] WaF Ao
.

PCPE @9 AzAZA 713 42 AL4EAD 227124 shided 3459
TE2E F2 B9 HRAZM g AMgHo gtk PCPe A 2oz iE

FE BI37] AY WRAZNT AFHOE A4HD Yoy 53] BUF A}
BHo A ol AAY 50%013& AR Ye Aoz ZAME wh Uk

TFE PCPe 749 ZAoln oMo g g 718td nj$ S53 3
AE He B33 54¢ 7ML Utk A7 H1 e fEH e TAA A
A4HE PCPe A 24 & Hn 27 s 44 2HHAE o I =
Zol dojur|® Ftk. PCPE F71A Hel7h el shue PCPolx yoiz) 3y
£ PCPY] U E % (Sodium salt)o]c}.

T PCP7F Bol AY =x ge Ro vl YEFYE Iz EA)ste
PCP= 47 2o w& 42<& 71A3 Yo A8 58 29828 7ls4e] & B
A2 &d2A Q. & 4R uie} Zo] PCPe AdyozE
°]7] & AAF{A =&¥ PCPe Falnr|Boy =
M A7 BEY, #3879 A28 53 2RSS ¥ 4 U

PCPe o|& /33 e WHAZ XYY EAS AFesn FHFHoz 7
dAol =& ARl FAAHA S-S Uebd Bu ol Auelel iy, A
TE T3 vFY PCP7} A7 £330 4HY AL YV @tk o]F
HEE SFoly ARHIE g A7 71 Bon 298 $e HHFozy
PCPol| k& HE ZAee vl L Aoz ¥2ix Uk PYFFHoZ 240 9% &
¥ T g 01~6 pg/day(0.05~0.31 ppb) Bxolt} Ao 93 7tHed 9
Al oF 0.02 pg/day(0.01 ppb)Z wi$ k. #A7A duee FAMANE 5§
LEA=Y diE AEE BA XL HWoluy FEHog mF) AT 2¥9¥EE ¢
6 ug/day(0.3 ppb) Aoz Y8 Utk PCPE F243E 2 Aol ¥35Hx
T don WMEY o8 A wEE

xS PCPo| 2® 2GR dFEolt ABFHAMY ARE AR o2 Q)
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=32 AAY %, AF, HR, ¥, ¥ a2ln AZAF ¢ 2P FHo|oh
B AsdAz F710 =&Y Y9 22 Ao ol2A €t 1% % PCPo
g FEAGANA Fe 7AEAdE dREe F7I7t BAsHAeH 21 A%, 4
A€ HL TRoMZ AN x=&HW AT £4& dodle Reg ey
ot PCPe] 548 elA AWE niel go] ul$ XFHoY =2F 2 FAFA
FEo HEEE7Z Fol g FRe A gl vyl Q& Aok

DCP(2-4-Dichlorophenol)& &% HEe 4 e & 4o 24X x= 2
34 DolEl2 Solgt WAZE o e EE JdEHEd ve I 53 Bz
etk W EE 2rl0] =2HW A AH FHdoz sHn $nYL o 40C
otk F2 WA AEA, Tr oobE, ¥, YAUHR, VAR, 2o}, 9=
o 4% AFY AxI82 A o]&5H3 Ut

Hee] QPdLeZE FEoy AYES YBEZ AE3e ey, At
34 5o wiged FiEo] Jon ofARE XIPZ RO T2 HEZREHE §¢
g & Atk Ase €58 YHrde AFAARYH o] g4 Wy F2
2-232258%, 482205, 24UE22Ys, 246-EC|E2E2HE 594 2L €2
s 3ol AAGHM ol mErt WiAe 10~10,0008, & 10~1,000u)
2 EdR=

FeldgedMe S&59 FAZIEANA HES AL Jed 2 ok =
ARGE g4 whgatd AAHEe 22259 43 Wi 71EE 4FF R
o 71EAT E2EHEY 4ARA wxe £33 AAPEHCAAMY Hx AEFAE
1ejstd 0.005 mg/LZ AR Aojct Zt=xel HEo uig Heg FAVES
HEE gyt 0005 mg/L, & 0005 mg/L, §=F 00005 mg/L, =
0.0005 mg/L, £ 0.0005 mg/Loltt. WHO(MA BAZIF)Me HEzol g 7
T R, JZFYEE 8o 246-EEZ 2 & AT 02mg/Le] 7E
< dA3sn gl

24t 222959 4L EF3 FEE Fiste 2304 457 A,
BY, WF R AZFAE oY HFFAA] Y W 25 wjddd. 973
FAl 2343 A7 FHEHA F5F40] dEhdd. 24-tdE229E9 LDk
580 mg/kgol|t}.

24022958 719 3gE29 ANz AMSFo f2H0 FFAATH

—

(12

[>
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Ao X gy FolBWFHAME AHE ¢ Utk TF £2QH(F oY BEY
of FFE o2 kA EFA 9 AHAdME Qs o

@ WA AR

7}. PCB

AF7NA PCBY $E 3 /b3 AL§Fol B WYy AR HABAL 7
Fatele xo] o] FolA o WYY WA WA SAo 2
Ag WEA A} At

fu
£
o
_\;_l,

O e : sk > 400C, A8 > 250TC
@ =2 g > 1.5 kJ/kgK

@ we HZAF: > 10° 1/K

@ e 7k <1 Pascal at 20C

® ¥ AaE4y

(7h Poly Olefin

Poly Olefing 7|f& 3 HAHolth. n|ZFES 5,250,7500 A= 1-octeneo]r}
l-decene dimere] A& EALE A7l 7-methyl pantadecene, 9-methyl
nonadecene, 9-methyl heptadecene dimerE 718l AZFJn, vIZESF
4,734,8249} 4,621,30291 A= Poly Olefino] #aE 3388 713 AAfolt =
g B3 53 4,238,343 4,211,66591 M 47} 30-607§¢) Alkyl Aromatic3}gHE
JhEEt A

tllo

(\}) Poly Ester (W] 53| 4,812,262, 1989)
A w4t Polyol Esterdl] ortho ¢1Xdl ¥¢@717t fle HEFA ARFY dEASF
2 QS FOHY AAFE Esyo] 300To|%e 2 Lol

(}) Silicon Oil

Silicong baseZ 3+ AAGE W3lrtsAdo] oL BAW 7t4o] & Gl
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}. Chlorophenol 4]

Ave 4% 2Y UH?HE%—ﬂ} Y 2 AgEF a2n ddsFE BAe]
98} #& PCP, 23-DCP 5& EFF #7184 2FA s52d S 3717 ALE
skl ok g ol RKr1RE EFAlst 3EE 9 QW ALgo] wE AEA
o @ A% 3 402 gzt A4 AL FA Y Aol

T3 ol F HFEHFEL oA AFT uiet Zo] A 1A B2E FIH @
3 Fol WEHo Ade LFAIH, AN Bzt obF =A A HAY, A
52 gopz dRIY EIZ EREL Ao A B2 UM ol °

Ht & EA4EFE AFsT 2 AMEE F3] Algsta o
Eo] HE AFAL AzxAe A ASHA F3 doH
EE o8 AEFAY Mol APFoltth. HEFFE F4ol H1
Aol wom AP fde] HolM 87 R E4AN Frlsdl wish FHol
W, GaEV Yo GE HE&Ert =gn A Y 9 AFAde] oA
02 Ao, ZAAN 2 AaNe] BAA Hoikth ey 73 % SAHEAY
27toz olalg AEFere sjwo] ohAl BEs AT Ut
o] B9 AESA LA A AAHY A7V JYHBA AT E ol &%
tAE 4FAQA BtAl 2 APFFPo|E AAZ & AT AA, AFTAHME AT
A3 viruss °lv] A 7HA FFHIF AFoE ALHIL A

b
Y
o
k0
e
nﬂn m"

whel

() dATHML

7}. PCB

h 9z

HYr1E 7HE ol BARE 2L AASS LRSS A FARS &
Hs ‘E%}ﬁi A8 L Z2= wdojct, wE Electro Power Research
Institute(¥] & 53] 5,838,881, 1995)c) e MR AFAT A2Re =Y WY
e &8 gnxos zAsle wye Mg, =3 n]%ﬂsq 4,346,361l A
= Wztducte HIES WASY YBELES QU

(W 7k=34A

W47t date W BASE FteaE ARt WY £ dFetE P
oz aysg 2Fsy] dstd sAaAZoIEISTY(PRES 5659126, 1997
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Q)3 372 A 71| (v 53 5,258,310, 4,763,514, 4,587,834, 4,310,487) So]

£

(h 24% 43314

M7l AR AA 9 €318 £Fs AR FEE dSss Yoz WA
#7) 7}5% W WAEE Free Carbond}t BHIATA Yzbe] % 2Fse otz A
AR ZA71E AHEste B (vl E3 5508624, 1996)3 Partial Discharge®t<
338t Wy (R FES 5506511, 1996) S| Utk

(= NEL 7=

AARFE XFe 72E 7153 23R G5 AZste Yot v
53 5391,835(1995)0l A& Mgty AR d&2v]F Head 722 Zte WS
s W

0

t}. Chlorophenol A

73 AEFFY EAFe n4E AAY g L S o ED AR
HE 7H 529 HAG JEAAE dag k. o A3 fAFFANE £
T AT ol nAH Vg AT AFHLEAAE MLHAT o] N1EL nH3H
Zlgol 1EA FAFAE olgFozA AU A& Y &7t ele I8
A Folth.

£ Ego] ERstE 2FA o] n]AE9 Y29 Bacillus thuringiensisE o] &
¢ AeA AEE SEaA JAYPHT Atk BTAolo] ol FFE AAANA
T £E RAE ol RAFE 7Y FL T AXFE Az ol EHI e
o old AN dHF shte Mdu o] Bol == Rolth a2 uigoer AR
GAEL MAGES g EA2 dxstn AA e AALL gt 7
<< /g3t o

¢

Ve

H> g

@ A@AE
7}. PCB
ROESEE
2274 PCBAEE 98 Qo) AlgslT e Awaes A4y azs
1150Col A E5¥ PCBY AFAIZ 2%, HYitd 3%2 A8t 99.9999%

fr
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(6-nine)e] PCB7} EajHojoltt 3718 0& & Utk YBME MBI EHK)
o BREREH MAxde] Aok o] AN2HEL 1400Co|A 47488 8-nined
Eidleg 243U

TAHOEE TRAM AaHER 2229 {7t ojY¥x: vl EIPCBI}
Al g0l Ae AR S FUE AS5AIY o#AE HFolth BF Hex
7t %o PCBEG 40| Z¢ c-PCBY Tho]SA77 24 dg4ol Ak

(th &2 Zvjsieti sy (BCDY)

o] ¢zte] Zul3}sEs| ¥ (Base Catalyzed Decomposition)2 1989 | =9
EPACl A 74d  whgez  ojp]  mx, 2H<Q  FXdAM PCB, PCP
(Pentachlorophenol), BHC(Benzene Hexachloride)7} LG8 E%2 A3r& 24
48353 Aot

BCD¥ & gZeist Zule) &3 so] BLRS|A 300350CE +Isted
PCBS ¥AE 42 Aste HgyYolg}

PCB + 4 NaOH + R1 ----- > Biphenol + 4NaCl + R2 + H;O

Rl : $£42FE2 CH3;CHy(CH,).CH;
R2 : R1| A dFE 471 £2l¥ 3 CH=CH(CH,).CHs

ol AL HlnA e A2 AT F Jdon nFoM AF7X HY
AL S 2o _
- 19911992 ©jF F&3F, 930,000 m’e] PCBYFEY Az (PCBIHF
100-600 mg/kg)
- 19923 v|F deo]F PCBRLYEY Az
- 1994 B F 2588l UF PCPRYEY A3
- 19929 8¢ v 7 B PCBLYEY Az

dEAMNE ERHER7 458 S ERAAT o] 712 LIESTH BdF
AVEFS EUE 7HE, a3 g3 549 2ol He g4 4AE AAF
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ol ZAA A B PCBE 713HAA Eelshs Polnh

of AeUAHNE M2 F3m 72 F 7 m Eol %3 m AsE 0 Ao
A3 Solrk Aske AT 500 kgdl 09 EFS A + dckn vk A
A2 29 AL Aga] E A, 2z A EL 1 kg” 42 g 3l 19id PCBY
999%% FAHHE 2e BAWY Ak 271X PP ZYARAY. $4 29E
Fe wgx2 $A SAFAUEEFS FH7bs] ¢ 300~350CE stggch o] #HA
X EF F9 PCB7} &322 Bth 2 FAHME ojuk3o PCBe d¢ 713
AA, 4% 8710 42 D50 F5ATh 1 g FIFUES Sl B2
A &5, 24 5o @S2 E Arb o 300-350CE 7HRH fY FLE A
Aste W ol

olsh 2 Ay YPE 6T B4 RIF(EPA)] ATHT AW L Eo)
2oie =UNT PCBA ol =% ede, PCBRE EFHoz Hgste i
ol gol AN AR A2 AP AL o T

rlo

Fl:l

() 2YAF 238 (SCWO, Supercritical Water Oxidation)

Z2AAFE B9 JAFHE74T, 221 bar)olde] 2 Ae F& ey J1A
st JA Y FHEALE A2 don B2 fVIERE &AAIIAY Relste 5A4E
AU ot o] AAE o] &3] PCB B¢ ofet to|§A7A] ¥ 4+ U

PCB + Op + HhO ——> Oy + HO + HCl < > 0O, + H,O + NaCl
SCWO %3}
z2AdAFE 7188 A3AA Balsles sEolYdx steEdsie T

o] Z}%F nEAE v EIsle Aol 7153t PET, Poly Carbonate, Poly
Urathane 5& 358 & Yok Fo2 A Folv HF4F 23 % ¥4 A8
g Fuiet {7180 a2 A ¥v FAFIA} HL VeEA FAEHEE
doZ Fopz Hrhea QU

(h 3stF& ¥y (DMYNaOHW)
NaOH, KOH & ¢ztg)¢e} DML SF 5 bl protonAdl ZALujo] Exjsfo] 20
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0T, 4stoll A WrgA]A PCBY 94 E NaCldh KC1Z A A3SH ppm E& %©971
A Y = Atk

("} +-BuOK™
PCBY] 49} Wgol B olFolAn FAAE T FHIE F12EHUE
(Potasium tertary- Butylox1de)° PCBs} 71g3sle] vl2A)7]= Ao 93§ PCB_»] %‘

(h) Eel4a3t g9asd (1FQ +-BuOK*)

PCBE Hat@A §A0] s)4ske) Pd/Carbon &vl o) Fa7kxst EAA
43 gdas W AlE PHOoE x7] PCB $E7} 15% oY W A4y
% slo.

(A} Bioremediation

Bioremediation2 ®|4Eo] Zt1 Y& FELY BT} FHTHS
e 712 SA48Ed 2 filHrEe 3oz oprd FHLAEIS
AFNAY AlAstE g v Eo|Lr7]€2 Ao ) Bioremediationg 37
ol Aot JFRS AT AT PHY Bosol £
o F93te Byel AAY PCBE X drlde Eilae To| BFES
olAE AHAF "art Jdon HIde F3A 2F}E 5 o YL FAA
#F Ado] FAH3 o

=l

X ol
o Mt 1o
0 ¢ M o o
Wi o &£ P op

()

(ch AZ7HAR Y
of e Wekslol X PCBE AASE 7142 Bgste Rl o8 wdrlg A
A9 PCBY B e REE Zol sl ALolM FeAAB

&) s5YEsY
TEHEUEFY g BAAE PCBY W3AA ©gLsste e My
gl X d-83tst At

r.‘
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(Zh) Phytoremediation

AEY F5 ¢ BT LS o839 PCBE A A3 = Wyolth F2 ol&He
AZFZ2E dfutelr], vlvE Fo] ded o] 7 Ed AA3txn Je 4E(land
plants)¥} ©o]E9¢] g Iem e Fglo] B Sl 2 (hairs)ELS EF v
v Z(mineral)E F+E & e, 3 AFvEY ZA3IH(surface)E 71X U}
olg°]l F4E F JT BEAZE EH "v 9o R 4B Eo] Aalgre] wya
& FAHsl=d folMe ¢dE FF%(heavy metals) ST X § o] okn 3tk A
A WRE2+E 7)&(emerging technology)Z2 FE& w31 e By oz
(rhlZOflltratlon)t A3te AEo], %A 2 A$ Hole 5L o83 Aoz

PCB 8 ¢ oly2t & {719 Ex Ha¥ F St

(7 Eepz sy

o] 7l&e Zojo] ZTuAl WA 1Y, 2uge] FAYNE 4 RO &
QLAUBE 9999% o4 BT + ATk T BUHBEL ZwA] o]
d4E JHBFoE WPAY & Uk o] Y148 AL PCBE FHT 27|
JE agE ¥ & A |

N

te 2

1}, Dioxin &o}

AR F3% w7 E Sevets HJ71E 2ZA1 M gisiA wiE&rtaF o
ol gAY EA4F7H HTEQ)E 01 ng-TEQ/m ol&tz FAstn Utk o3 A7
& FANEE 257 e HNEY JdABANMREE fo]Zals s}
g Br oblet A4E EFAL U7] FLE wiEH7] Mol Aojsiorwt g

@h AxF Ao wy

MBS 474 WY 24, 2 LE A2FY BH B FIF S
58S BEOT ol AAE Be I vIAA ¥ A A4 F
Wold T84 WEde Hanar] Ao a4ze) 2gEAS ARRHE
o} ’

=

O T Hr71e d43
A7tz W2 FFHE AV12Y 24 FFFo] WA I ALFrY %}
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= HEorstn ol mEtX ZURXE ® LEEXVF FFS AH itz =
A= WEA "o mebx gl HrES AR FEE F UARE A2 E
AA, ¥AFeEN daex, CO, 44 183 {7189 HEL AF & UA 3
ojof g}
°lg 93l FAHE HIES 2Z4=2d FAs] Hel F EFslA HuEY 2

S T wEo ok EF AR, A, AHA T 2742 HolA /AT
TEEE WET £ okl gold 449 Fujads vsplaz vy gsF
e Ax ¥as3io

@ JAHY 2d2x E AFAL

d

o

22 Yol 77t 33 FIFAR AaTAM 227t HolAm 7ol
23R A4s e IR YUst Dok B 3PP d2F/E AR
2 Pujste] FFAbD Bk E@ Ef] BFHW FTRHE #7184 2

H71E A2Z2A FEHE HdAle 34 € 71959 HEd 9%
oAt g wAkAe wiEFe A4 Fr1F dF TS HE ¥ olH &
Zzo 44 2 AXP gME HE & Aok

® FHLx Ao

Tdx BAHMY tolSAe AFFLE st2LEs AFALA et IFES
ol 300C F-ZollA Hulelx 250C o]3te} 400C o]dellX e FLdETh WM
o] SAF9 Aol Fo] dojue 2xF P E Hi7t2Y AFAILE Hi 83
ot '

(W A4 Aojrle

colgalel FAa Aolsle2E AN WEHE Dol L
W3t BIAAY Gl EAtE ol Hse WHeE UE + AUk
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@ 7147389 tho] g2l Ay

o. Back Filterd] 23t 2]

Back Filters F77]8] YE02 Tho|$A 71 ARA € 9o FL AL
A(150200C) X 2ASHE Ao o]Wel AANMY) F2 ALHAY A/ A]
£ BASEA H2o] A2 AAHE £2AAL0] FHE FT ATk £ ST
SZAHAME M7 A7) 2 Back Filter® w#sle Alell7l 32 Qo). Back Filter
of 9% ol fel AAYFE o= Are oy Hzx FAAY 01
ngTEQ/m'& BEa7] fsixe Wsel tol$a AA7IES 28T Yot Yok

o. THY {3y

UEBIEE 0|83t wWErt2F e Tolga {& FF AAse Aolgh w
Ho2e 4TS £BAIE ol54 WAH VA R 1HF o] e
o 2F HY7tE Fo] Bow ol54E HowW 1YL LI

0. SCR F&&u)y

ZE ol 8% tholge Eabyge tho]l3ANE FHF stxg FUIS Zu)
T2 THAA o] &g AR Rolg)
AEHE FlEe FEBSE(V0s TiO), AZEP Pd)e] Az glod
HEES £017] Y3l Pt, PASS TiO SiO;, 5o FAXAA AML37x gt
& Fole HIE 1rtel7le sy FHASE Fo| Fad s 4A =] H
el Hla) FFe] & Yo ¢7] P& Bo] A7Hm Uk

< Pt& TiO9] @A A Honeycomb =% ZujE Aga|A

oA

b

rr

Hiraoka %
PCDDe| F3|4d¥ES & ZH3} 300450ToM PCDD7} 8595% o]4 Es=Ach
Hagenmaier $& ©z&u]7} PCDD/PCDFe] Zslols &7l 0ee =hets)
TiOy, Fe0; R A ZTolEY FEAFES o &3] F71d28HE 2ej4dES &
gaf 250T oldallA 90% ol & EHES velflon EF SO9 ISR
7} PCDD/PCDF ¥3i&3 243 4#BA7 ol $O, o AsHx2 PCDD/
PCDFel 2£81&< d28 & AsS IR
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®

HF R nA G EAde thol &A1 Ay
A7y

aZAgo A WEEe vdAde tel&Ale] FEHo EAY stedel Bk
£ oSS AAS) Aal A7) o] ELEAGE FUsA ol E
FF AAS ¥ 2PE gAHGAc A tolSAo] AF#F FFHH U ol
Zo] Bl2bAg g4 FAH0] e To|&AlS AAY AT 2AANNEREE =
E7}L, ZEHEE, f8F Wl AUt

Kahr $& Pilot 729 ZEIZAES o] 43t 600T| A 200kg/hre] B AR &
a4 ed ol SAF] FFH S4F7IRNA 25 995% ol FHES
Aom, bag filterd} GG FHALANE G Hr2d g o] &3t 27T 7}
2 F9 to]&Al T2 & 01 ng-TEQ/m °|3l2 & 4 Uvti BIasAo

o] ol9je] &§ AaYo] e ot FEFL ol&dd FIGANYES £
siete Zolth. FAIUEEFS 10% TR SV EFo|u @AES AHESH
800-1000C2 FAHE 2l §FEH F7IdLsEES F
a9t F47F Mgt o] olilstgth ot £FUVt Ha dihe YEFI whEstd d3
YEFo] 8ok £§ d4y] A¥AH frI1dasFgE] 9% ol FIHHE AL
2 RuH3 Qo

©

o
=

ne

o. 384 ¥l
setd Bagds FSUESS ol§st WHR Yty Zedgde

& o]&3te €943 Yol ATk

FEUEFS olfste WL tolgAs FHd HAF FSUHEFS VH
A BEHZ EAAA Go]&a 59 E£AFAA FAYAE ESUEFLE AAG
T Zolt. Bilger 52 ol¢} e WHE ©]83t9 20-250 ppme] Tho]&A {7}
AeY Tl 05 ppb meel HYUThL Lusgch of PP FLUESFT 3o

W ohsd slgcln BAMEC] doks 3We 2 Jou FEUEFS AHEEY)
e F1E&AN Eazt doluol s 1 tAE Afel FFEDE @l
.

vassEHe ZeoguIso) 44 EASIN I FHolu ¥

24 4388 3 A1A alkali metal glycolate® HAAIZ & old §7194sg

rr
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= WEAA E@dastdte otk wF EPAS thE ATside] o8 e ¢
3t AYS HJFEAPCBY 2o das8 HFS AFEAX BeHo2 P4
ARG Brhed o] 3L 53] & HE2rrt Wax gon £E &hd uA
#lo] gg4s) whgo] JYHe FAo] AUt

h=]
=
&

o] ¥RL 2UA e FA7 Znde E4L o8N 5714 HIEL
EBalste Zolth. B& 3747, 218 atmo] ol2W XxYA QAo £Dstn o] o4
8 =9 FYoME WS 5T EAS RE S92 AFSE 5F0 A &
&Y e & 5A ge HFA /RVIBEC 2YA AHY BoMe o @

S| )

2 oolue), 43 FglAE AR SAET 22 Y A2, A2 57

.,..a
Sy

N

2e JAEE 294 F9HE Fae $AEE e
ol ol H71ED Ul WAF Bae) §AEr} TS Asfutgo) BY
AN dojuhmz WS} e M) §ENAS Fo] TR SR A

ootk EF ghgo] TEWtE o APHo 2 wedS HLHOE Il AL
g Fx A

o] Il o3 3P AP¥HARE 2 FFHd ¥3W PCBY MEK 59 A
HEEC] 99.99% olFollon w3 2,378-TCDDE 2dE A4 H/EE AL
°] 99.99999% 2 v}ebytc).

o. A& By

dutHoz fgolfile HEY RUGASFELS YEFHoE JFRYolH
£33 f7180} 2ol RaUR Sol AeA FAE E4o] slo} nlaEo]
g il oS olych

Portier & pseudomonasyt®] & ujgxE o] L3 HpCDD, OCDDY *#
MNEALE AR 78 ARFE 2z 15-32%,. 25-45%7F EAH ATt Basly
T}. Parson 52 Alcaligenes ¥ JBI7} tho]&AH 23 o 43U ES Eiyl
oy TCDDE E#3% £38dn Rasgc.

ols} Zo] tol&A Fo MAERE 7ty 2 27 =7 4&3E 9
ANE goz Basol e 4B Yao| Yasho,
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t}. Chlorophenol ]
#38 ®7E Z 24-dichlorophenol, pentachlorophenols 9] F&3i4 #7133

2 A2 93 27x AR7|25L AHEd gL 2o

h &% &2 % 35t Awy

F7180 2 AR HEZE Bo] ALEHe f71 d4A  $3HE(Chlorinated
compounds)} AZA), 4FA 2 s} Fog ASHe UEZIE ITHT WFSH
3}8HE (Nitroaromatic compounds)& o|& E&d A= e A&7, & Clojvt
NO, 59 &l oz 54 % FA4S vetded & £20 A3 853 A
P2 F49 corrosiong FF LA 3 ojgEL AWIE AA EE
HAREEZN frafl EF9 EA4E FHHAIIE 7igolth

53] £ AHgrled FUE THELY LEEAY 38H Lk 9o
71 424 HFEES AL3HQA Edasiel YERI7} A7E WEES HFES
oWl BFEE WA BA A4 A YRA= e T3 HFH
o2 & B3t o]foA & U= E fEdted ue ARHA Ve dA &
o2 HAgys 2 ASRAAAC] ¥ Ve FEwD dH1516,17,18].

duiA oz AR HI Ye ETFHY FLEI2E ofd, F4, UA, gF,
H Fol don o F AAALL WA, 28n §ASHAM AAPe] H H §
&ol 7}¢ FEE ¥ o8 FH Lok F YA HEHL A Reactive walls S
o] &3 in-situ 2] ZAHRY ollz} L AH A F4 9] above-ground A& F ex-situ
Aol £ WAl Aol 7hed £ Fsriesd FHo2e B A& 42,
2ekel g9rdt gz, aex vzE gold LAVeH olAH FHLHFY 7t
40l Ade AL F F Ao

A TS FHOE FYH LRI FEFHoE AFANLHL e B V)
€2 ERFFE TEEZZA g BAHDT glon, Ao FHIAA BYET} €
3R F&EL AT o & WAL U F e B 58T Az

5ol B F7HAA AF7F FF o] Fokg & FAEE M F2 Y #

2 ydin o

71

A
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(1}) Phytoremediation

HEE o] &% 7 E A% (phytoremediation)2 #H o] FA43tn e A9
3y ke R JdRHE 3, & €24 fU13EEold UERA /3
ETLE LEE EdolY Ao B A AAF rlez g §u3)
AT HEEHL glon oldBAE AEYAE A FoHstan Ao o] 7leL 1990
GdiFE ns, 59, vMddE 5 §37€4AF0N 2EE EGET, L9A3
T, AEF, 2 -HF Y £ dr1AE 5o FAELE A FEASA
HEHD on 71EY FAAFY EY - 38 - ABHH AHPHS AAHo=
AL e #FE8F YAl (Innovative technology)2 Hztsm itk o|n)
ARAFAME A7t 2949 FH ol 42 s Hslbso] Ue A&
A, 3 B8E Sdistete W € #3838 t5A S B g dF7t o
o1z ZeEjols 53] o] 7l&e AHEulgo] dFUL AHHHe] HFF LIFE
H Asts Ao &3] HEH Jon dA o9 YUY F2 AegdHAESo] ¥
33 A2 HasH3 ok

HEAE ]8T T2 K7SHFER UEZA {FUIgFEY AAe © &&
BEelM AW Ee HEAY zFHolu FHEY matrixd] §F3, JAsste A
(phytostabilization)# @ A&l EHlEE AL 2R FHAA A 43}
© B2 F9 EYUAEY UG BT 3l LEEAES Edse #F
(phytodegradation)ol] 2] o]|FojAch(2y 3-11).

o

oz
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Harvesting «4+—— Sequestration/

-
or reincorporation metabolism
Translocation
A
Degradation _f/{f.u T Metabolism
- ]
in rhizosphere -~ |,|.,. T~ - :
] hACU )
"-Ii, » : T Sequestration

Incorporation Root uptake
into humus

» Microbial degradation

o

Desorption of
Contaminant from soil

19 3-11. Phytoremediation of contaminant organics in

contaminated soils

YeZA 471388 3 240l AeT 45T Vo 7] E(246-trinitro-
toluene, TNT)9] 79, A o] RH|3he &2, nitroreductase9} laccasee] 2]sf &3]
Hol g7z Fade U¥7t N ez RuHw o, B2A 47198
g9 A9t dehalogenases] Zvjztgo] olal Jaole, olatsigs, IYn B2
2450 AARE Reg RuHR Yot A AP GEAY 2gdY TR
ENE HQ HEFEL ¥ 3-337% 2o
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# 3-33. phytoremediationd]] &j3ll AAHE TN LFEAH HEY FF

Toi7he @

Gnea oag | HUENE B € o 2

gz {71338

(ICE, PCB, PCP, A&z AE, MY7MAE,| 48] DehalogenaseE #ul3te 5

. FExEL % AEA &, o]itslgiz HE
Dichlrophenol) '
x ZA 2%,
UEZA #F7138E AazdE, wE2R « | 21&ol Nitroreductase, Laccase® &
ATy, BENEE,] ]
(DNT, TNT, RDX) CTUEE gt v
H=F 2] 2o] Y= Peroxidase @ 4] & B¢

MEFnFgel, FHAE,

(2,4-Dichlorophenoxy XA MAEe  24-D-degrading
ARes 5 »
acetic acid) microorganismol] 93} £3j

(th) APEG(Alkaline metal hydroxide with polyethylene glycol)

Polyethylene glycol®} alkaline metal hydroxide& o] &3ty Az APEG At
< 223 /713G ER et Eo 5 28I dHI Y dol=E4 FAjE,
4z B& FAETS IAHANA fET EZS TP A A¥AUH. A
SR A AEE FHEL SHBAZ st AR Aol ulF Hol
Sto} A S e Bol FHA ANE BTk

a9 312« €244 #7] J3HEE 298 EYE alkaline metal hydroxide}
polyethylene glycolg o]-&3td 3823 WRjo] o3 Aelste T & A& Bo
F3 304

HA 29 EYe Az Ay & 4AEY EYS AAS TdF F A
L2FEC] n2A HEY F UARF wito] FET W7l FAYY. ol £
2 HhgolA WElE a4 FL37] i wEe FYHE EFS dAHe=w
Zo| % AL AXHY o] F AAYY LYEYS 100~180TE 7I<d
F-7lol Al @A Tt ¥HEE AWAIT AL F 1~5 A E
g0 298 ¥uH), & T mg 22 £ Ak MY 22L& HET)¢A
272 F4d5H9 vukg Alekg ®Edtn, ¥g FU weVIZ2RE FEE =

feog

O

&

+9

¢

by
to
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2 &%, ANYPo.

A F R4S HEAY FU1ERS BA4E AFAZAE A%ty FF A
gale] HFAYUE EFS B2 AFse IRAGE AAID A9 g FEA
o Aegld EFL2 Hgs 34 oAl AEd AMEHIE g o]9elx APEG
THL EG €A, 2AE T £FE 34 fristgE e Aol FHEo] 7w

2 3Ae O 3R QAsel aRHoz ¢4 gl siese goz %
Ao] Be To5 lested Sz geiA Aok

Vaste Treatoent

Water Vapor
and Volatiles

Reagen: w
Soils and gy
Vastes [ 3

EE{ Decant }EE Reagent to

Recycle

First Wash

L4
lash Water
to Recycle

¥l
Wash Water
to Recycle

13 3-12. Schematic diagram of a typical glycol dehalogenation treatment
facility. '

Reactor

(2h) 3t5H3 sy

Agstna ste 24 gEolY JEZA A}EY w7t vluEy w2 3
$ol 3513 nEAEH o] F2 ol &H: Utk FA A e HEH A
314 2 hydrogen peroxide, potassium permanganate, oxygen, ozones°| 3129,

ol5 ArzlAle] HF A3} potential25T)2] & F 3-349 el At
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# 3-34. o7 7Hx] AslAle EFE4H3)} potential(25T)

Ar3} A A+3} potential(volts) | i 2+3} potential'

Fluorine(Fy) 3.06 2.25
Hydroxyl radical(OH) 2.80 2.05
. Atomic oxygen(O) 242 1.78
Ozone(O3) 2.07 1.52
pezifigﬁ?oz) 1.77 1.30
f:;f‘ci‘li(r}‘;g;; 1.70 1.25
Hﬁg(ﬁg’g;s 1.49 1.10
Chlorine(Cl,) 1.36 1.00

® &4 43l (wet oxidation)

S22 /7184ECIY YERZA fr8l 38EY A34FA AYE A% 4%
e FEAGHNN LEUNALE o]fF 2LFEL A
M 53] 3L, TFEANA 5 HFEEE 4L F Yo nEEY FIAA 77
el e AA aRAHA Ne2 AR A

o2 FAFL W% 150~300C, w-&4E 10~7071gN A A <t
FE71H ALE ol8IY AGAX ) A PBo] o]Foin WA YE Hkg-7)el
A 771288 ASAANEE JYAZIY. 2P Artadde AR 2R
F7189 AAE A3t XY I A F39 Yty g7 A
o AHE3H71E &t

AAAHAMNE 2¥8% 57t COD7IE2 2 10,000 ppm oY o &EFHQA A
o2 RuHN glen FAF AFALLE 78 FV1EAY AR, wxd w g2
™ bench scale test® £33 AA3}. w1 £ & o ZTA AF A1E BA 3
IR EE BFY] A8A werd FulE sl AMEsrx didh
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@ YA 23}y (SuperCritical Water Oxidation, SCWO)

ZUA AP ESCWO)L &2 Asbimt fAEA T 89 AAFHE74T, 2187]
Feolde] 2x9 AN SHAHE Aol 2o B YA WA 4 HY
ol AltAEd o] W gAY E4o] P WEst Fadtd Ak SHEo
Z717} o] RojRth EY 2YAFY BN By BR $lxE 2L v, #7)
2L 2YA 23 $A EFPo] oA W £5r} IA FgATh

A 2YA b 1Y 3130lH BeFSo] ggd e &M Y
Aok WA A5sh AA(F7), A2, HO)7h Brgrlel EdHo] me melA
So] A=Y ol WrEIYolX AR F ALY FUIES &Y EREH I
Agch 43} whg Ay 2AY AGe Bgr) L5 2o £ Bk EF &
Z2ES duBIE 539 vEAA FY EFY 2=E Eolvd o&dE F
AVAEAM AALL T 5 Atk 47 T /488 d3F sPez 2yde
o 714FolE CO:% N; Zgm vlFe] ke 48kA] Sol T & o @
H7A2E turbineS TH3td wWi7|go2H duAe aRHoz I+Y £x Utk
W B A9, 1o 2SS o]t s o

< 1¢dl AE F Je EHERE, 2H AL, Hastelloy
C276 Sol HHH oz ol 2t 2YA Ag} werlel ozt 2 3140 e
U gled guEel A ARAZNE 1~20800 oy §7] 2l AALEL 9.

9%°14< frAske o2 BusHy 3o

o

93719 AA2E

Rl

Gases

—Aqueons Waste——>
Supercritical Came s Depressurization,
Water Sgélgil;;?;;d Cooling Vapor /Liquid- Liquids
Oxidation P Separation
Oxidant— -

Sol ids

1% 3-13. Schematic of supercritical water oxidation process.
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A2 d2E 210 om® FR A& WSS A}LE bench scale testo] A
dinitrotoluene X3 #31 F715 AL 120 cm’/ming FY&E 2 s Fd
9%°149 2 AALE BAFAD. A2 4ER wet Xz Fo dioxin
2 54 FIE Q4o B4 £ gleng wWEraNYE g% T8 2
82 ot 29A MY RIIEEY FE7F 3~40%9) WYY W &Y
AL A2 B3 glon 53] F 10%AE7 M AR Hered Aoz 43
A Aok 29 3-140] YA Asngrle @ g GEAQ

o

<+ (idat
inflvent — ]
N | ] Effhuent

L
‘;‘, ' { “' . R
o, ]| o & N

L .'0 ,D N ,. )

: “b .o 8 "

19 3-14. Subsurface supercritical water oxidation reactor

@ Ozone and Advanced Oxidation Processes(AOPs)
de B, Ax AA T e ALEEHO & 2F(0)e AYHE A3HL A
I3l A fAEFE A& Adx g ARAHA AAZ A Ao
RbEol Foste A2e A8 FANES AXNEAM 2AH FUBE HHANNA 2FE
T AR dEA Ao FEAFY &L £ B3

H:0, HO 398 ®bg 27]1E8-E 2AANIE o8 BZEL A uPAHoE 24
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239 2o Fejste Aoz BnHy ok 2@ 3150 hydroxyl FTige 4
HNE L&D H0.9 We Q05T 2 Yol AOPsEAN 2&3 UVE #7
AEEAY 22T H0,8 FA0] o] 83te $871¢50] Bol ATHT YrH24].

) \
AR
o Radical Formation ™ Radical Oxidation j

Fast, Nonselective \

Products

Radical Consumpt ion (0, and KO,

13 3-15. Pathways of reaction of ozone

a9 3168 9EL BVELE HANYS ALY UVSt 2ES 34 AL4sto
A e ALl 98 daA F8FEY A& E HnARE Uehd 2L
UVE 3 2A1E o AsEEe 44 Ads dE AE BAF3m g UV
GRS E HE 220 nme ARSI

autel] the AstEAH o 2 Feltot H0,2 ©]8-3Hc Fenton 4313 A Fol 3l

o},
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angp

0.é |
=
(98]
Q

). &

2.2

c Trichigraezhylnae (L) !
T emctirgae (LI I | II
Bu‘lodcilot\. slase UV I I
I L “‘\J— ; . “ E
o 10 20 30 4(,‘ s

Time tmini

19 3-16. Destruction of chlorinated organics
(At pH 6-7, ozone dose rate = 1.0-14 mg/L min,UV
frequency is 254nm from a low-pressure mercury

mercury lamp, with a flux of 042 W/L.)
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2) Tributyltin(TBT) ¥o}

@) ¥k %

7}. Tributyltin®] EAJ[USEPA, IRIS, Tributyltin Oxide, 1997]

IUPAC Name

Primary Synonym

CAS number
Molecular Formula
Structural Formula
Molecular Weight
Boiling Point
Melting Point
Density

Vapor Pressure
Henry’s Constant

Conversion Factor

1}. TBT9 4%

Bis-[Tri-n-butyltin]-oxide
Tri-n-butyltin oxide (TBTO)
Bis(Tributyltin) Oxide

.Hexabutyl-Distarmoxane

56-35-9

C2Hs:05n;
(CH3CH2CH,CHg)35n-O-5n(CH.CH,CH,CH3)s
596.07g

220-230 C

<45 C

117 g/cc (20 C)

1x10° kPa x m’mol (20 C)

2x10° kPa x m’mol (20 C)

1 ppb = 266 ug/m’

@ WY v B 2¥Xx 239 vy 47
@ Z¥olg e AATE HAA (TBTO E& TBT fluoride)
@ UF, ¥ HAER, FTol, A 47 HHA

@ WA HAE - tributyltin (methacrylic-CO-methylmethacrylate) ester
(OMP-2), bis(tributyltin) oxide, tributyltin fluoride, tributyltin methacrylate,
tributyltin phosphate and tributyltin naphthenate (X148, o}%*5-4l)

@ EA 25A

® comiumercial toilet bowl cleaners

@ disinfectant carpet cleaners
® ooj& A xd"lo] Wzigto] A foulingS oF7|A)7)E dE|Eeolt AT/, =
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# 59 444
© =¢AA
© 271#% =HAA

t}. TBTY %4

71 F4 3¢E9] =4 AFEWRY 7115 (organic group)e] 757+ 374<
triorganotingd ®W H4o] 38 I FAME tributyltin(TBT)o| 7} EAjo| Zslct
I g8 Udd. TBTY dxrE<Q 4L ul=Z EPAKX 1A (Robert Benson, USEPA,
Toxicological Review Tributyltin Oxide, 1997)o] & A o] gt Rz =& 9
SHolA £ TBTY AeA ZFEAL 19803tz Z2o)a] ZF(Crassostrea
gigas)e 71¥EdH YLF ZAE B3 HS FeAI AFASFAT T2
€ oFtgutalA A 1U5HES] 40| Fadte 99S B3 FH3 A2

el A 2E FutA) @ 2N A {FYEe TBT7 FHY Aolge F&

F YES Sgen 1 d% opieuws TBT¥Es Yasdn 2 ANFE od
o 4202 HRIAG. 1 F2 Be 54 A77h QA=) TBI7L 2o 4FIA
% A1 e Yosln, FU AYSE g4 P FR F4E FATE AW}

Uttt @8 TBTY 2ge watx EE5F gald 29 4278 #Hyx
(penis)7} AAUE AN UZAHAAE ogle o] 19699 =9 Plymouthd
A 213l dogwelk(Nucella lapillus) & 2AE Q. TBT7} 29 {44 mx|e
YFL ¥ AAM s Fo FE7H 005 ppbt Helx o] AFH| ool AA
102 ¥ XA7F dojuii 1 ppbellde B E fAlo]l YAHEA 8Y Yo BF
AApete Aoz geiA UTHE 3-35).

71
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B 3-35. Z(Crassostrea gigas)e] 4ol v]x& TBT F&

sz _
TBT &= (ppb) 7Y
TR HA.
AXLEL FA.
100 FEHA AZEE A (40%).
50 g & AHtrochophore) & ¥4 3}A] &
25 718 S8 ¥4, dA(veliger) P4 AF. ¥ A FA FA.
10 6YUcte] TE XA}
3-5 HYE FAEA. 8Ug] ZF AAL
1 HoldH o HAEF 4~8Y oldl)o] A7z AT 47 A3}
05 44T E HolJH #EAG ool Al Aol v =7.
02 AT AA7E dojuba 129 A 25 XA}
01 6AR -8 2ol H A o] Fo] A7\ 6AA7A FAol Wi ¢
0.05 =¥ 12Y Rz @ ovpE|v} dobdE
0.02 Hol AHol oldo] Avix 10YAFE @AT XA7F o .
3ol =¢.
Ak Al A9 Q3 Aol F5. TBTY FFol A9 QL.

2} TBT9| A8-3Fd %

ddl 53 de Jdo]l A& EH7 Mol w9 viHo HIE FIAR UF
e ¥lag AMEstq oy HZdMof &R ES AHE3tY AFH A BAE
o} &38tA HAh. @A Foulingel] & Mubiidee] daie FAH3A dragg =
Bile o da% 98 4 F7l2 o @ 39 €2 FAH3 JrHRohm and
Haar company report, 1996]. Zuldlr= d 23989 TBT 3 FEL ARSI 3
o8 o % 2328 Dinbutyltin oxide(DBTO:CsHsOSn), Di-n-octyltin
oxide(DOTO:CygHyO8n), Bis (tris-n-butyltin oxide)(TBTO:CxHs0Sm)e]  SA} ol
A Az, 788 FAtT AHAND . FSEAF, YAAAFTE, 1994]
TBTOS] AA A AAZAIZE UE2] Yoshitomi Pharmaceutical industries Ltd
(Osaka), Nitto Kasei Co. Ltd. (Osaka), Nippon Shokubai Kagaku Kogyo Co.,
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Ltd.(Tokyo), Kyodo Chemical Ltd. (Tokyo), Koriyama Kasei, K.K. (Tokyo) %ol
A Aastam gl olZo A e Akzo Chemicals Inc, M&T Chemicals Inc.,, ZgA
9] Polytitan S. A, %2 Schering A.G., 922 Akzo Chemicals Inc., ©]&g]o}<]
Commer-Preparati Polivalenti S.p.A., WY& =9 M&T Chemicals BV, 281 2~
29 Acima AG. Fo] UUHCIS Data services Inc, Directory of World
Chemical producers, 1992/3 ed].

ob. TBTe] 9| & ol &%

Tr ZTYHYAFAFREMER)E 2 ofylgutel A 1977dRE 2 i
(A7 TS 2RI Sl FHo] AAE o4 @4l e, 19784
FEE o2 A 2 @4o] Yehta 4US sepsly] s A=Al of
253tk TBTAl 9@ 9317} 97] Aole ol 18417] WEE 2FHL e =
22 Al 2 FAAGS 2ARH EFAE FHA Fo) K450 HSIlA

B2 goi uithe X w & ARG sjFoNE obF o4 glol BAHeT 4R
A, obbgrtel N W & sFolMEs @ BA o] RE FoiwFo. o AFE
339zt A&HAT AT TBI7L AdYEFolghes o] F BALE FYU obvtsw

9 2 AP FL& RE ZojM 194n7HY Do e Wt
ol
A ARG A7F ZAF FolM YTA29 FHE 2AISY TBTY L FATL
g% ulrh Aok
mlEe] A XYl AN sige] £ o] TBTS & butyltin 3§20l
A% WHAEE A% Fgolgte Aol HEAT MF HANY AFAEL Z
el 2% ZHolM butylin 338 $E7} 2A 278 Aoz Mol o
& 4oy Z2g W4 93l £ A Hoe TBTY © & butyltin 33E9)
dated £& o2 AL Wz Yot L TBT/ Bol 238 shehul, $3,
A, A 5 A F50 ¥ Aolnh H2ele 1 2L v TAEECNY,
uic} ggo], ZejE3 2L REFE, AAFTE ST VB ggo| BAHD 9
T} olyte] el F1jole] Monterey Wato] Zol7} 25 mol4e] tadute] =u=
£ ZolAE kA% A2 TBTY o] A%H1 Utk shikshd Zolr}t 25m o4
o EHute WAooz TBT & HAES AHEY 5 AV YRt AnHoz

290l State Pollution Control AgencydlA+= =2 ¢ o] alighe] 41%)

F—

rlo
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oo ME YRAN BAAY Ao g EnY T FHI Sud 2L Ao
AR T gttt SFZHFATAE 192JREH Jaiet 2 MBI} 25 BAFH Ao
Zgxr olzb4ukx Yy TBTS BHEA oAsin 1994dRE Fajete] Aajure

Fn7A e TBT LE& ZAEINE. AAE X7 dojoA 2AEETE R
JTE Y AFAE ZAIELS 7 AHAA AA¥ FE EFAAM XA 2 (imposex)
Aol AT JEHN2HE IR BAd R ArIvE AUIEA EHe] SR
e d4eE gAY BYS Ay v F43 A ZAE 2 F Us
Aty @atoltt. ol#)dt AAMS TBT(Tributyltin}7} < YJe=Z dgotsx
Atk TBT= Auh Y72 E, oY S &, F Fo| A &4 3= UL
A 4rez A%g MUAES FiHE HgTdolth Xole Vg AYEES
O Lvlste d$ SE2AL7 dew xdA: =34 sH7besE TBT w27t
A Jente Aoz BeAY. =2 %26 A APY 2elME H3 119 ppb
o TBI7} A&Mew ot F2Y +40] JANE Aoz YA AFEEAY
ppb)E 104 o4 27 FAAT. AL, FIA, LAF A= 207} 2R
4 EF 19 ppbE Y 233 Aoz veiygnh g HIZA I, JXH A
o] F3 BAF o] TBT 29 YT #de] QUdn HugHn UAoHAAHH, A
SIS HASAEE, 195]. Bue $evete] 2 44T EAE BY 19879 2
DoH EoA 19949 1WAHE, PZ/HE 19873 STSHEIA 19943 14 ES
2 A&sty Zastn o 53] dzAe Ads] AL dFHo] Qlo] BF A
7ol Ha AHZE 3-17). Faligt FAouEL o] wEd Fd Fol 3HLAY
dEA Z F99 3949 T4 A2 FHE FAsG nivhel] BE A Foln.
FALEGA 2YUI2(Greenpeace)7t UZoA A2 Y BuAMd @2 A=
Gujarat® EMZo| gle Alange] MAA 743 & Ayt fAge] Ao HIo
£ AAARCE vhd o 70044 ¥t SAPL A=k A A 70%E FY
S Ao #oh 9 W ARSe] Tz 4 YR AN WE A
slom of oA wel uiete] WsUR TBT7 RWAA Ush HFe 2PA72
Aotz #ck A2 22 A APL aNFyEs TBT7L sig AAEe 58 %
2 2350 Y& stol ol Alzel FF 10047 A% ol A HolF: 3
2 th =3I HZoE ul=F AEF] Halo] FHHS L (Murray State. Univ.)<]
Margaret M. Whalen 25¢] @F7®o] butyltine. 2 ¥ 3stedEdTo] 4

rok

¢
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g ELS @Y, olF B 4F ¥Ho 7z 2xddEd o] B
=< dH okt 2/, WiiulRe 2L 99X g /A71AY MY =2 43S ¢
= d AHEEI 3tk ddd TBTE W7o Raxxz], oF4N8 28 A3,
AZY e, g HRJAE Fo g 2tk B3 Ay yLozs TBTE o
A3 AEH AA Y Folrzt 25me] o]ty 4A¥ HEG 9 ALEL FAHo) gpon}
T Agtele A3 ALEET ok TBTE Atelr LoRE olFu 3 e
seafoodEolA FE o] ALFAHA FEG ottt HZ TUYF ATFHEY A}
2= 95 e AL §K¥ TBT $xv #F3) ZFojgx gloen 2 47
23 v FEE JAY A4S Y ©Fe TBTe F#/3tn AR 4L RAe=
Budgn ddoh. 28y b= AEIF9 Murray FHUES] 38ta w49l
Margaret M. Whalen2 R g®lEo] A 1Ko 434 E(natural killer cell; NK
AE)Y AL 715 S Bl ve A4S 48 APl LA o] E NKA
ESS Y HolM FF AIU vielgjzo Y AEES FH3le &L
o 224 o] NK AZES 48494 37 o EA%le ¥5 F=9 TBTd x
SNAEY G AZ g5 go] ARt 2Ry gRrdd £3 TBTd n)
3 FZhE g3t NK M2 #358e AEAA F3d Aoz #g=dg. =
- EE OiREde ZIAA AH, 4§ W2, A9 AE, A3, A9 3, FA
Holg £ZA, 9l AY F2= T UYH NHHEFE AEHD gt AAE
FHES 433 AgFoz RBIHY 5 o] 24~48 A2k ol glol W™ F Ut
2y 498 AE AT ATEL FUdo BYHAY EEE XET U
54 ZAHE EUte AL EAFAG 4 ALAS2RE AHEG Y AXEs
< AEE A7 Ade FEdol IAY BAAAY EEE tALYE RS AA
{22 39T ZAolth. BOMMANNA LOGANATHANZ ¢t 988 =3 £
3 FER =&E FHo] glvde 8% & AR YA | REY =& A
o 2 23 2 B9 Y el AP xdolA NK A2 84& 9d Fx9
Fxo BErle FEdo] BAHHUGY. AFEL 1Y olE HFEEC of¥A
QA Y A7 &g vAeAe oM F43] HIRA ¢gn Uckn 2o

i)
o)
g
O
o uft
)

=2

lo

mk e
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vzt o 8%

v] ol A= United States Code, TITLE 33-NAVIGATION AND NAVIGABLE
WATERS, CHAPTER 37 - ORGANOTIN ANTIFOULING PAINT CONTROL-¢j A
F71FH0] I8 LA HJAEY AEFAY {7154 HJEY f71F4e] A
7He HRJES AxFA, LA dAEZY A7, Ay B Ado B #F
< DAEAG. 1989 d9] ZE FolA Zol7} 25 m o]}l wjol] TBTY AH&E &
AANRD. @ © Zol7b 25 m o]&te] wjo] &FuEAA e, @ W ¥ 4X€
EH e @2 FEFXE @ Zo|7t 25 m o]&] vl 42 etk $H EPA
A &g AL AT TBTE T/ AJEL AzsdAY AusAY & £=
TE FE U=F e v A 4 gUxF A0t EPAcIME TBTY wWi&&
=7} 4pg/em’/day ©l81 7154 HUEE qualified antifouling paint
containing organotin® 2 Al AAste ALE =4

1996l = vl W] X Yo} EPAd|A = Alameda, Contra Costa, Marin, Napa,
San Francisco, San Mateo, Santa Clara, Solano, Z12]3 Sonoma countyo]X 7} &
T A dojE Ax' WA foulingg oFr|Al7]E urelglolhd AT H,
Z7 T< AFse TBT7F &7E AFAY AE#H #wujg FAAAR(Code
C63-95). TBT 3EL ul¢ W2 FTodME vitt AAE X7 Wl 19924
of olv] % HFor e wWEF=E 0005 ppbZ FHANT

t15 8] EPAY M= HUEA organotinstFHEo] A1-8-& FAS Utk 42 A
FIFRA(Federal Insecticide, Fungicide, and Rodenticide Act), 7, US.C. 136 et seq.,
M 19943 119 3092 ELF Atochem North America, Inc.9)jA] TBTF
(Tributyltin fluoride)7} - AF&] A4, wvll, #uf 2 Ao AHES FA8x
1t OSHA(The Occupational Safety and Health Administration)| & &7) Zo
organotin FEL HWEE 0.1 mg/m’, tinEe inorganic 3}§HE2 HuFx 20
mg/m3i TA 33, FDA(The Food and Drug Administration)o| A= coatingo]i}t
plastic food packaging®okollX Y organotin 3EL A3tz Aot

iucte]l 73348 the Pest Control Products Act3dlollA QA HAEL ARR-
€ 198978 AR Aok 22y ol FAE T 19899 AEYA B
A2 2E TBT #HAEE 28 Yol & F¢ TBT =7t S7HHAAS-

WWE(M A oA EAghHzt AutdAl, dIERA, AF 2 A7 Fodso =
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A 5P 3 2P S dlg 54U NEo] ML AE FAE FHAETL 4yl
ARAD} B2 2HES Yehd oo 20014971X = TBTS Agste HUE
& dAE & e oA dAFEC] A 452 & AL FolH weM 71EY H
JEE FAs: Aol dMHoE 7l58 Aoz FdEn.

deolAe TBTOS AAdate] #Alst 2AE I#Hee gtow(Class I the
remaining 13 substances: Class IITB in 1990, Harmful Substance Containing
Household Products Control Law), o]u] tjf&2] Mulo] TBT AME-S F A%
}.

Selvel 2 A} ot ws 2e gHd 2Udu AFEY 2o FY 2EG
TBT 2ol AW wzsithe HolA 94g FJD A 23 e Az #d”
o FAE 3¢ WA & & Qv B 93 A74ELS AdE 68 8%, 74
3, FRFAAEY, =594 BARES 29, "TBT 2983 2 didd & 4
oy, § Eidh

ZAHogE 19908 UN  4Hste] IMO(The International —Maritime
Organization)o| & f71F40] AR Aozl AS A48t MEPCH 32
e Fr 2 g UN9 IMOE {42 ¥S A8zl #Aste] “The Marine
Environment Protection Agency(MEPA)"-S %93l 3lty. MEPAE 1996'd 74 A
o] o A HUES =S 9§ Correspondence Groupg AA3IH UE@ =7}
Frzog NAHUD 1998 3Y30UNE 493Y7tA EY MEPC 41 meetingd]
A} Marine Environment Protection Committee (MEPC)= TBT9} Zo] ZAJo] 73t
gosl AUES AgE FASNANZ RN 19988 1Yol AN
(International Maritime Organisation)& 2003d7}A] 24 WA HJEC A EA
24 AHEEn e /7 F48 FASD AAME 20083742 {F71FHE S
3712 Aok ALl e 199990l 28 213 3o FHAF A HAER
2 A8 28 F43E AT 2%E A4AdT
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E 336 9=9

TBT Ag7H4 %

F 9 |4z A8
= o~ | 1082 AAdo] 25m o]dte] Ao ALRFR. 04% ©ol4te} TBT7F F+d =
- Ve AEFA. @, ¢20F A4 Aure 9.
1986 FFHY =7t 75%014A FTFYA HAES 25% o4 7E I
9 = JEY =vf & FFFA.
1987 (549 BEE 75%°0X 55%2 #&
AR Qo] 25m o|ake] Muto] TBT A§3A.
AT Azl 25m olake) sl 282 F 19 4 g/t oI5k
otdA= | 1987 |[Muty 5 TEE TBT A4 33
o 2 |10gg 2101 25m olstel dutel TBT Abg-2A.
AdAMZo] 25m o] 3ol Mute] FHEEF 1Y 4 pg/cr ©l3}.
24o] 1989 [dHZe] 25m o]3le] Mutst 1E o) TBT AL&FA
Aol 25m o]ste] Mutel] TBTO[bis(tributyltinjoxide] A}g 2 A},
d 2 (199 |9 FA. 71et TPT(triphenyltin, 77} &d)e] AL, A4}, $YA ¥
of Wy, -
gl o} = | 1991 |[AA o] 25m o]ste] Auto] TBT A}g 2|
E F 1991 |[4% FoA 4 o] 25m o)s}e] Mute) TBT ALE ).
& 9 2 [1991 [Fol A TBT A Aw FA.
= 9 |1991 [Fol A TBT AL A4 23
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@ dAER AL

7}, A A 83HE

n]Z¢] Rohm and Haas AloA+= TBTO HJES tiAEAL /sty <
140749 3sothiazolone AY FoIN AUstalr] AF HET 44 AFL 45
dichloro-2-n-octyl- 4-isothiazolin-3-one2.2 ¥ % & Sea-Nine antifoulanto]t}. ©]
A &L Maximum allowable environmental concentration®] 0.63ppbZ4 TBTO<]
0.002 ppbx.t} ¥4 FTHUSP 5229701].

=9 OlinAlel M= soft fouling organisme] J#2<l algaecides} hard
fouling organismso] &3} &< cuprous oxidé—‘% ALl wY S parsled 1991
H2Z2 &AM AHEHALH FPAME g AHRFoln, HZde F3d 3%
& 44T dAHod  olgd AFY AFBLET  zine OMADINE®
fungicide-algaecide &©] It} zinc pyrithionex soft fouling plants and
organisms & JAs e AAAecE a2 Ao Y=d3 Y}l zine OMADINE®
biocideE cuprous oxide & copper thiocyanate®} &7 AM-3}%H hard fouling®}
soft foulingg =5 sAE 4 At} 1996 Oilne OMADINE® fungicide-algacide
ojgtil B2l §E copper pyrithione€ WENE © o|AL gelling resistant
antifoulanto]t}. Zinc OMADINE® biocidex IXo] =AFZFojR] oA
algaecidal activity7} $38t2 2] w9 HA £33 g ol 23 A&
€ HeAZ g8lA Ad. Olind A+ zinec OMADINE® biocide$} cuprous oxide&
ES gdd weA HAEHE ZA e Miami Marine Research and Testing
Laboratory ol A fouling Al 8L o) = 5 )| antifouling paint
formulation(MIL-P-15931, Formula 121, vinyl resin, rosin, and cuprous oxide,
340g/L max.) Rt} AFo] ¢Fdlte AL AF¥Ho2 BIYY. Zinc OMADINE®
biocide= 1997d v]= EPA9] FAEo Jdov Copper OMADINE® (copper
pyrithione, sp.gr=1.96, mp=282T)& ©]= EPA9] Sl o] AR 2o it
wojstan 1A et

u]=9] American Marine Coatings 3|Aldl A& v]=¢] EPAS £21(1991)S &&
oA HJAEE Bustz ot o] AEFEL Southern California Air Quality
Management District?] $21& 0o AFoz F7} 60% ©)d FHE ANEFA33
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Eolth

SYolXe WWF, 9719l AF3AL 7709 =334} 9749 #HJE AxHa, &
AE, 27012] AF7|@eA TBT 34 #HAES o)A E A (alternative biocide free
paints)?] ATFE FYs {FU|FHol @AV FHEHA &L HJAET WeA
AES ste AL LTHEHAT 20018707 L™ 9] TBTEF HIEE HAY #HAJE
7} dE Aol 7ldiE o] IMO (The International Maritime Organization)ol]| A | <t
g TBT & IUQES AHEFAY Adfo] kA A Aot o] dAFee A7}t

148, ATAZE L98A HJAE, IH A, B 54, B 3H¥Y 39, S5 A

N

£ ¥ 4 UES 2} 2L =W F 712 4USH dAdel 2§90, o
e yoze A7sed P, HFAZ FHY A%t ARE oA HA=e @
77} S8 Qe

YRAME 528 WP BAY #& ¢l A¥e H3¥ & Yt A2 AA

I8 7l&& /WLt WE sn, Nara Advanced Institute of Science and
Technology 133 Nippon Paint Company$] FF A7 Hol AA9 HJEH Gt
A B2l £& 5 A % repellentE 7)) 2l chhttp:/ /www.nipponpaint.co.jp].
TEATEL 4 A5 fVISFEYA &8 -2A ¢ g (oligo-oxyethylene; &
AF FolddSAl2)E kA HIE uEAY ZFH(sidechain)ol] 723}
1, 2 H5F 2 (eucalyptus) UHFollA AR = repelling agentE 22| 31-& A d
e ool F3Pch FHJEZ LR wirt 2o AV A5A4 Sgandd
2AEHLE ES &3 =EHT B £oZ ujd3sle] protective barrierE & 433}
A €} o] o} repelling agent= FFHATL 53] oo Riso] glomz

E fo2 §£23¥ 99 glol WA H4EE A Bt o] A2E FHJEE A
A A VRE Fol AR A A0 TAse A2FY 5%, vAEY 50%E
ZFard F A

FTYdME B HJESSANA Hug FJEZA TIN-FREE WeFJES
Mol MeFolAY 71& TIN-FREE 4&& AHEsta A

ju.a9

1. ¥ A YE (Marine natural products)
FAHoE FalFd EAS 8744 € ¥ 22 YAt AL #A S s
Asrolct. ofzhe) 7VsAEo] EATB
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g EFZA ABHNAY Fad FTE 7AA ¥ KIS EId

> FHd As F7IASAA #E 7XA Fx WE LEANTe RIIASAY

LENA7IEANM HAAEY AHELS FHIZo g FBAUAJE Fokolth HE =248

A BREAMY d7E A FHEL
> HF RVIASEIAE, 27/, A5, HUTE)S i MY 22 FAE A
ed, 2@ A Azg T olHT WY FUIHMELS P TEE LAAA

DAY 2SS 874 € A€o Justd 2RSS o WA 23
3 R7IAE) HEe HeoEH 29UAE Yot WA HHEES &
> FolA @1 29E Ted AAFoz APANN AL Bt

=
L2 @HA v7tdFol g olgte Atdol ¥EA Ao

jak

s A gl TBTH 2e 45¢ 714 ez wudn gom, 1
o) 2 & lactones, carotenoids, terpenes, indoles, steroids, fatty acids®} furanes 5 ©]

At

t}. Non-stick coatings

.Silicon polymersdl| 7]%& & non-stick coatingse o}F @& W JdUAE 2
o 249 &Af B duAe #71A7 2 EA ¥ AL F AT A ofd
A& ZAAAEY. silicon polymere fouling® coatingAlo]e] FaHego] ofajz A
foulingo] Al AAY F UAY 5~10 knots FE] £ 2 w7t Faste T
F71A:7) vl Bo) A7) A@A s A DA o] W FAE olu AR
ol EA5)0] 109 o4 AHeEo] EFS ATo AAAT 1Y FF BFEY
2dA AAES BAFE ALE ged O F9dx 2d& fA AAHAR
o 3 F:Ee) gty 159 389 ol Bol RuHUT MR} F& AHrt
polysiloxanes(silicon elastomers)2 @olFth BlE gwWx A7 £F3A AN

- 135 -



gA2te, 2% AAEE -¥& 7142 AFQ antifouling HJEHT} 5~100)
AT £9) o8 $8(5EF 7177 o), 43 B2 foulingo] el Yo
U o, g7 EFEUE 298 AAsoksie WeAs v ¥3y. &
B3tdol gt = mejsojof & ThE FriAE wE HE B3 4ol e silicon
products& ARE8le{of o] Fo] Hold Uztg W 23 2¥g HAFNZ £ Uk
olZF FHY ATl 3 AAHY FHEL cooling water systemsoll A o] £ F
Ch. Kansai Painte]] 9J3] A28 “Biox"t Folkx 70709 YE LAz ALE-H o]
A31, Chugokud] ]3] A|Z¥ “Bioclean"S Zolx 53709 Y& v Aol 3579
Fhgtist olx SR ALSED. H2 6T, Q2EH Yo}, ZadAoA ujol
e AER olg HAPAol BHHAUT 28y FeolM AFE FAEE Y& 3
d3stede HAx 2 3 ZE Aot

2}. Periodic removal of fouling

F718A AR wf vigde]l e FFe] FAYAAY 299 BEI} olRe ¥
B Fd de HHS wizb G7E dur] de 29E AAsE Aotk
Folsie FU ol 2@ FAASE o] BA %2 Aol 2] T A5 &
Hlol Mo Frle HAslE Aol

A AR AHe delwrl A && ALTeER YA 1de] B F
€ € ZFHoA, =AM AFHL YR HMI ATto] Bo] £t o]&FHoe
EAqsts dE HY9E 5 7% 2, 943 2F H4, A4, 289 JAF, #HolA,
ARe & A3 d84do] BojHt}. Pamper, Scamp$} Brusk-Kartg} 22 3)
dite €€ 7IN2 FAFRE7E 254 wiyt gile T¢ HAFE o wiE AF
st 58& 900m’/hRE 2000 m”h o]4e2 thdsith. Foulingo] UE 23X
BE de FL AAY WE o AWt o]d Afol cleaninge AIZEe] &0
o #E A T¢ g7 2oldle # AQR 2AE2 Fsie A
container ¥l FE3] F4T Azto] Ut ol Aee T FFoM A
g Fastn og FFoAM U 2EE ALsE o 1970d o] 1) e
- AFE d) 2t 2 gwA] HQAE systemsd] 7AFHA $F FAE A8 4
Bl X o] e A & FE W A& FAT 5 RlFHE AE BAFAh

e
M

X
Lo
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©G) Az}7l=

AZ7AA ZAE vl Satd olh7A FAY Ol e TBTY Mrlg
e gtk 2y YuEd #4099 APEe Hgstel o) 844 249y
o & TBTE Aelstd ALY 4 9E P2 T F7h Fue 27480

7k 2QASA3 9] % 29 TBT ARFAASL

YA F2AMY 2 g8 AHE o 8% 7I& F A 7HF 98 A7He
Aol 2YA (k) FolAe Asukgoltt. o wE AL HE F GEHA 57
BFEE FFAA BAse 7Ie2 ME2E HAFAY7EY FUE AEHR Ao
ol 71&L HAFE FLAINA &n dAe} FI1HEES] BHYE F7MAA TY
4 WellA whgAlZith o] ¥ES e &x & 350-450TC, ¢FHL 150-350 barol X FZ
o] Fo]A]nj phenole] 7 4t EA A FASA E3i=Eo] @3] EEE o
ARtE Azt 2@ Zairl G F& RAFAG. 2YA 5 kg 33
1, a5t ¥ 22 FAA Fo2 AR AAY A ¢ HEd 49 HEH
AAAR7} 1eREe BA7F =i gl

o

rlo

}. Phytoremediationof] 9|3t A3}y 7|

TBTE A3t ol EHaAU AdA nHA I HES LFAHA Al
st TBTR HE A3te W o2 TBTA Ad AEH o8 &5 23T + Y+
ZEg MEste Aol FaAF A ot
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3) Alkylphenol Ethoxylate(APE)¥-o}

(1) Hoke] M

7h A e

1980 o) FRE 5 AR A G TRl ol Bl FAHJYY. 1 ¥
< A 2 A FAAAAYG f3tAe AR vlol2A AVZAEAY EIHEY
¢dEo]l ¥ HEHJWG 2 F FAN FAE J)ee F2d o ¢UdE
FoAg A, F39 Fadgo] UL AMdE dPFeE wRow, 4y ¢
AMT TEAE FHEY A (Vitellogenin) & FH o] Aiste & EHA
o] alkylphenol ethoxylatee o|2~EZ9] A4AL Hojn Z=2g3 FA 2
€2 Fo2N FAL IAHS A7 A9 FEdHd AT dEE FIAIIE
EAddo] H3zT.  olo] WWFMA AR A 7]F)= alkylphenol ethoxylateE W
THAZNEZE ERAAT, & AGFHFAAATLAME A dR %
40,000€ 0l AHEE 3 JE AHFE3HLED 2 FHLIEZDZ £/, 8
et M= FA dzt of 60008 AMEE 3 e alkylphenol ethoxylateE WWE2)
FE ZAZ HEHAZNFHERARZ AHsAT

M

1}, Alkylphenol Ethoxylate2] £

19400t el] 38 THEo]A alkylphenol ethoxylated] &%+ T334 2t}

A48, 4908 ARAY 25AZ 2oled AFe HHANE Ae 21

AR FTHE S o ).

-y BHE QRe) AUPAA/BAG 20,

- AR 3R AE IR 85 FHAAM VIES W MFHIH, A
FE& R=gA sted 2olx, 239 gdl(carbonization), W4 2 859
TR 2oln NuttMe HEFTHF 80%c strAE FHLE A
20% 3= A 2 Ao Aok

- B AA A, FTol ABE AL ARBGAR 22Uk

- B, AR Adae A LA MAAZ 2o, NPEse] 433e ol
AxF2 292 $EHD FF A T o2 ABEH

- A=A AxA Q) BEAA A ZA3AEZ 20k NPEse &9 & 5+

)
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47 W 2o kel 20-25%F x5 e AgFolch 2T M2
BuolM E%H ARFZ AH AA Vg Rl

- ABA 3, 29 34, A7)RAR, F& F2oM KA, ST, F24
2 #o|n &§7]4 ALE® NPESY NPEL A9 a5 Al AldelA @&
gk

- SEgFM HAAL A 71Fe] Y& 78S AAsEH ALgE , 78
A2 2Aolx ot

- AAFAAZE AHEETh

1

3H  Alkyl phenolife F2 Eegt2gFFA PVC, PVA, Styrene/
Acrylonitrile (SAN)T} §4 1 A ZFA] AspgAAY HAFA, A a8 ¥
A WA 2 sxolm 9t

ojd AL U4 AgeAM 2FE & vid W, ¥ IAEF LHAA, A
£ - A48 AAAZ RE T3 FFHAY FF AETA FAsAU AHA,
Alkylphenol& &% 3stsH7|E0] HAJE XLZREY 2Fd S48 HUE
o, 21 d5EPR7t HANe BxAY F& HEe oA Ue 299 #
& v W =28 F Ut

HE 3379 A 71F da] AH8E3 & Nonylphenol Ethoxylates}
Octylphenol Ethoxylate®] Ethylene Oxide?] #7} &40 @& £=& YehliAd
a9 3189 W 7}FEAA Alkylphenol Ethoxylate®] Al8-3¢} 1@ 3-190
Wool 7}&F 764 Alkylphenol Ethoxylate®] A& &, 183 3-209) = Polyester
FA oA Alkylphenol Ethoxylate®] A1-83& el UTt

|
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E 3-37. Nonylphenol Ethoxylate®} Octylphenol Ethoxylate?] Ethylene Oxide2)
7t £ @ g &%

EO&F+ g =

2 AXA, o|FA

3 F3A, F&A, EAA

4 S84, SaA, B4

5 2 & A

6 - 3}HA|

7 FEEAA, F3A
Nonylphenol 8 WOOLA & A, A A A
Ethoxylate 9 A zZA, HAA

10 AAA, &A, AZA

12 1A

15 AEA, E2HA, 734

20 FEEAA, nZLAA

30 T 3} A

40 e f3hA

50 (FA A, 4=

3 fr3HA|, BAA

5 Fr3tA|, 4

7 344, 244
Zigii’}y‘f;:l g S8, AT, B2, A%

30 F A, EAHA

40 Fr3HA, FAA

70 FEA, BAbA]
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AEe 71 AYste MHFTHAA Gy 3y JH HHAIH £
E ¥ F Ao A Nonylphenol Ethoxylate7} A}-&5 ™ o|& Linear Alcohol Ethoxylate,

EO-PO block copolymer, 7)€} &< nonionic surfactant 522 djx|sn 7]1& 9

& Adste AT77 AW olok T

3

5.

olr

Iy 3-18. A 7}FFA A Alkylphenol Ethoxylate®] Ap-&-3
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AR S 718 AYse dH/THANA Ux, 422 F 3l Nonylphenol Ethoxylatez}
AL-E- 5B ol & Linear Alcohol Ethoxylate, & EO-PO block copolymer, 7|E} &

4 nonionic surfactant S22 thAdn 71&£9 ASS MAses dF77 A=Y

of &

| |

COMBING CARDING

L

NP (% .4%

a9 3-19. Wool 7183 A A Alkylphenol Ethoxylate®] A8
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Polyester® 7}3 Azate 443N Qo gdalr] 40 Fu3A =
= H¥WFAHdA Nonylphenol Ethoxylate7} A}8-5% o|& Linear ‘Alcohol

hu
Ethoxylate, EO-PO block copolymer, 7]€} &< nonionic surfactant 522 thx)]&}

n 712 4%e Adste A7 A Eolol &

Polyester
4eEA
Oiling
Filament Staple
Twisting Spinning
A4 EEIER
EEEEE
-l
NP Ad

% - BdAA

7+

9 3-20. Polyester 33 9A Alkylphenol Ethoxylate®] A}-§-3|
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t}. APE(alkylphenol ethoxylate)9} AP(alkylphenol)¢] & &

Alkylphenol-& Alkylphenol ethoxylate®] 2&|2 Ajvje EAoln o]l=&
3 oS H Zo(E 3-38).

¥ 338. APES} AP9) 23

TA

Alkyl phenol ethoxylate

(14938-35-3)

phenol (80-46-6)

KO

octylphenol ethoxylate (9002-93-1)
Alkylphenol
OH
Nonylphenol | ~ Octylphenol
[25154-52-3] # (27193-28-8)
4-pentylphenol 4-t-pentyl

/

A\

4-tert-octylphenol
(140-66-9)

4-octylphenol[18
06-26-4]

4-Nonylphenol
(104-40-5)

o
AW_@H
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[]

&< alkylphenol ethoxylated] #3] 7 20|}

R = CgHq,
W e

R is usually lranched

/ Alk iphenol pol yethoxyate
(APNEO, n=m+ 1)
He

0

g m L.
enox\ s A
carboxgdlc amd (APnEQC) \O} \C
Nkyimenol polyethoxyiate
APn-1)EO

Progressive shortening of ethoxyate chain

/ \

0

\c/ \OH
R
Alk iphenoxy acetic acid R” Alk phenol monoetho xyate
(AP1EC) /yiph (AP1EO) !
o Alkyiphenol (AP)

Ring cleavage, oxdation of alkyl chain

1% 3-21. Alkylphenol ethoxylate9] #3 2=
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2. APES) 543 8429

APEs| 337 4e ARBAAY 4Ae BASE 2543 W54 RS2
FAS QYT o FATHY WEA B9 g, J1E8H T, 29 1A, 78S %
Abolel ¥ HelxAere FelolX APEs7} 1 HER Ues Atk oY S5

5480 A, 2%, faAGAA o}F T 4L oz IAL, AL T
202 ol gt
I APEs¢} NPEse AWr@Z oA 53] AdAFHololH REHozy A&
S AL BaAEHA dech o] AAYAIEL okt o AR HA ¥, 7
T BAME Wy TF SH adiz FolrE ok #@S Al Al
RYAAZ o] sol= EASo] 287t A9 5x %1 a2 AFoz o}
ARBE AzsA s Ax o Yoyt EY, AR dFE A v

ha'2

3 NP9} th& NPEs thAbE 9] © Z2 ethoxylated chaing 74 F A4
(lipophilic)d 2 W& sFEEC] AW AAZAY FHHAE AEFS A o
% NP, NP monoethoxylate(NP1E)¢} NP2E¢} thAlBo] &, EHE, SAEZHE
B2 AR el £HFHo] Fx7l FolAle A Z2E FARES 3t 5289 A
44 715 WaEn 59 71T olFE fEsiA ok
53] Nonylphenol® 1930dtho]l d2E2d F2&g 2Wdte 2ol ¥
1991'd 9 nonylphenole] 9ol vlX|= Adrl YHPOEX o
E#d o} (Soto et al, 1991).

o2 ATFEL FHLATY HFo] BE dg2EZA] YAHE FZRY
1000~100008] © ¥ ®X9 alkylphenol(nonyphenol)dll <93} Z71g€-& HAO.
A2EZA #AZE octylphenol 0.1 M3 nonylphenol 1xM2] MEXZF XA
S

Vdd= gAY o g2 30 us5e2 HFFHEFA <nature>A o =F&
712 e, 25L& AE37E @ o]HA oA Yol & 4-pentylphenold] x2A|1Z A
F FHAA de] A n@EGH HFAge] AxPde AEE FAWHD
Y drEe AF 50 Holg FHE3tEel FAAFT =
01~1ppm Eoie ELAM 0UFYL 712dA 478 4Fe ¥FIPW. 1
A3 40do] A%E HiE

A
o
2
! o)
<
rid
oz
filo

i

)
ol
2
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=

A § A ZE FA Jolo d@e] ATk dHo] 43 FAHAME 2@ 2
go] T3] B JAYLE vFRT dA FF FEAAEL od 3 F
€ d2EZA7 vl%§ PF& 3+ 4-octaphenol# butylbenzyl phthalate § 2%
o setgdd x2AAYY 443 AR} 2 u mgo] 4R Am HAY
Aol ot E72FHE LR v Ao

FFNMe FH FFEEZHE F 28FF9 57t A wiEHe AMAM F
g o 3573 x&A AR FA0] AFTAAM G FARG Hi 10%H ol
o] daddo]l A& A47h AU

R T FolMe FEE FA7IE olgtolAR oA EF tAstrldl &
FEI B4 AFL oY FEA4rFoR J2E2A aH%E F ZASA EIT

T ZE°l Yo 3t

N

ok %4

Alkylphenol-2 Alkylphenol ethoxylate®] Z&|& A7]e %Z‘:li a4 54 82
oltt. Hlo]2 AWZAAAE FFAEAA 53] S0t NPEs9 FAL ethoxylate
chaing] Zo|7} BolA4E, 244 chaing] Zol7t WojA$E F7ed.  2dm
2 Zal|(parent) AHEAA S =& NP, NPIE, NP2ES] 23] ANERCT 34 3
.

E17I8 BHE 9 o8 AEA g ZH4HAFAAM BY alkylphenold] ¥
3 ZE27F dvtygoz BB HYEHT 4N O & S4YE HAEH

o9 Al % AF

4% 4%, AAAE BTBo WHSHE cudE 59 APBA2 A 53
Bu77} ¢AstHe Ao HAHAY. A2FEIE BHHIH(SEPA) dTHEL
2FEWE FERY 1719 Zo] FHREBRVE GHLZ WE F e :dHE
&89 104 o4 gfshs Aoz Pa ok ol alkylphenoliol] =8
2 a7 d/) GRS e e AL AAsy] AlFgo 96de] U B
TAdE FEFFol U R YTA=9 goFdA HIXY alkylphenolso)
LHAHAS S AFHAY

HZo 9= AFR HIXAM[CES, 1993]¢] w=2wW, g3 #F7HolA nonylphenol

4 o
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¥ 3-39. Alkylphenol9] =

3

Species Test Value (mg/l) Reference
Salveinus fontinalis Wahlberget et
. 96 hr LC50 0.145
(Salmonid fish) al.1990
Salmo gairdneri Wahlberget et al,
o 96 hr LC50 0.230
(Salmonid fish) 1990.
Salmo salar McLeese et al.,
: 96 hr LC50 0.13-0.19
(Atlantic salmon) 1981
. Holcombe et al.,
Fathead minnow 96 hr LC50 0.135
1984
Argese et al.,,
Gadus morrhua (Cod) 96 hr LC50 3.0
1994
Nitcora spinipes Wahlberget et
96 hr LC50 0.118
(small crustacean) - ‘ al.1990
Crangon
) Mcleese et al,
septemspinosa 96 hr LC50 0.3
. 1981
(Shrimp)
Mytitus edulis ~ 96 hr LC50 3.0 Granmo et al,
(Common mussel) 850 hr LC50 014 1989
. Comber et al.,
Daphnia magna 48 hr EC50 0.18
1993
Selenastrum
. Argese et al.,
capricomutum 96 hr EC50 0.41

(Green alga)

1994
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ethoxylate @ & 9] sourceZA] Wilton, Teesided] ICI plantE X &3t} o] FH ol
A AzHe AAA= F /49 40tonTF 2 ¥EEIIAA BEAREH o ¥HI7]
A AAAUYZL B2 HT Y4AEFY 05g/15 /311, TeesZol]l A HA B2
A2 ZoAZFE 5Km Hx LHAch oju Fad wbA Foll Hole AF
BEo e AL Yy Al AFRAAs} A old WEE dAe HAG
TAA IS £2H FA9 AHEoE tha FolER U

5 2aAMALY Aire Ze] B Ao o3td ofF AFEA 2FH e
RAg g AJD. 2 F Bingleyol 717t X 9& ZAgH A3} Nonylphenol 180
1 g/19} NP2EO 25 g/17} 132 [Blackburn and Wladoc, 1995], NP(>3)EO 310 u
g/17} Sl2ltH Yorkshire NRA, personal communication]. o]&& #o| &3l &9
3] A& AP1EO, AP3EO©°|y} APnEOfmE A|93t1%x 515.g/17F €} ol I=
o] ¢tA 7122 1pg/l(Warhurst et al, 1995)9] 50081} ®c}h o] 9o FZ73S
ZAMSE A3 B Xo] AP 3 LFHUSTOl FHANG HIo drfaxE NP
¢} NPEo] gt 4 71& & 1pg/12 AFIENDS, 1996c].

23 EW=E HYd 49 vlAE A alkylphenoxy carboxylic acids& A
33% alkylphenol 83%0] 1500 4 g/Ivt =) =] ATHSEPA, 1996).

Fd=o AT, 859 30%7t strAE WEFTF E007te ¥ AHe Fe=
B Eolgolx et S8% F alkylphenol #3E 7|Ed @ FAHAAY &
3% 287t gl 2Folt.  vlF9 A$, 859 alkylphenol 3FHESY F ¥
=7 A9 1pg/lgdel HEAG

ojg} & A7 7tA] Pz EFEHI GF L vIRT TUE g2 HEdlA
% o}& alkylphenolo] i@ &g E4o] HoAA] &1 len, o2 A3ty 4
Z7e) SAF BHL olFA7A (19983 12¥71A) = o] FX A g1 A& el o]
o oy FEALE 5o EFeple BE 95 A s 29 292
Glatt ol Be Z7F9 alkylphenol compounds 4 pg/l & =7 X5
oile Aol HAHAL.

YEAME 19964 19973 ZA =9 dupged $4 pptrh, 20073
dME 9 ppt =2 ¢PHEe] AEHJLH, ol FAld FAR Joig ¥l
o] A3 Yol Ro] AU, A 1307) AHE AN A7 AEY 47
ol oldg JHxeE Aoz ¥R xddEdg H2HEA F9 117 £ =
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AR Y 94%<Q] 1227) AFAM AEHAT 53] Adtee A AR F EA]
EEE 8% & Wrol FAAe, dsEso] 7/ AHAA 01~ 034pg/l 7t HE
ol Az dud e FHA

2 vl M€ alkylphenolell g 71EX & o}& A A FRAT, Ad M4
TNBF LT AT AW 157 7489 AsteE AFHS ANEH AT 20l
R A3} 2R FA ARBAA 71EA 05PPME 2 H3te Ho] TAH AT
19973 FA] ks ZAME 23, ANAHAAM AREAAZL #2873 71EA
g 2A3te Aeg 2AEAT

ri

ka

AL ARS Al R A 3]

NPEse] g4 FA43 2224 544 dig 27t 507k, A} o4
o dg =& & FA4 AE fde 48 Ugse R §EEoRAA
NPEse} Abg-2 FAAY Zol7] 98 ALHE TSUTH 19949 2
Y o8 et AERALS ¢ A3 199334 <F 40002 2) NPEs7t 299, 3=,
UEHE, =a2doldi AHEHATHE Ayt Uy 12 A3 Be FiUEsol
BE 34 AAAA 2 AHES FAAY Eoled FFUTh AL 2929 o
gEotME NPEsyt FAHL i, 198613 o]F 2 EYoME LulA A A
2ol 870 e AFL JAPRPIMNE AFHIL T EEBHE Aot
1992\d North East Atlantic 3} UKE X g3} Paris g9 3olAs 200003712 &
nonylphenol®] Al8& FAted T3t

o] X APEso] i3t @Az FAe A2E=2A AH7) A7 =52 AREH 2
7t HA deve olfE A olFoA £, 19779 oln] HHE AAFAZA
o] APEs= #AHAR-

el Al NPEsy Canadian Environmental Protection Act's(CEPA)e] A
Second Priority Substance List(PSL2)Z A= o], 8743 Izt A7, 183 A4
F3 BAHE o8 1A BRd 71Ae G 72T FA4o] BriHE Reln.
A4 AUl N HE, WX . AX) 2okl AYAA nonylphenole] 7} Wol 2
SEERIES

FyolMe olul APEsel Wi FAE AFHIAU AYBFA ZRIAE, vl=
9] A$E ol9} tt2t}. Chemical & Engineering News(January 23, 1995, p30-53)
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of EH o] A5 HPFAE 7HHLFLE A AMEHT glon, 259 29
< Eojux Utk A APEs9] FEE F9 e 944 dF MHAJH, ole
HFolu Y ¥F o I ARESZE sojun itk 2Eu £y AAEL o
H# 31, FA G alcohol ethoxylateS 78024 2LEE Z0]7] _ﬂé}] a1 9
o

19993 =3 8L G FIAS kA Eurlol g $Hz=2E F g
=, ZEYolE, H2HEAY LFHHE FF RAET S 4 FEAHY)
FRAE, 2R, FHF, AFFY A7) olddRel A, EY, U7 BFHsE
2 SQYAEE ARG 22 APAGH wmslv|2 stch = AAFY AL
71 7-(OECD)7t A AT 2 Alg Wyl dgh FFATE AAstn 9dee
oA 2000830 EAM FEAYE 272 Hot

A 8 detelMe oFF old ds9 Az AlEle fln 1de of 59288S
Y3t 9ley o]F nonylphenol ©| 4972&, octylphenole] 35&, tert-octyl
pherole] 68 7}3& ofe Actols Algafd] o2 TE F7t ATolY YA
S FE3tn e AAolth ol {FYY o8 Yo A9 vinstd A3 HL
ol old. (292, 2,9008, olgglol 21,3008, VIDFE 47008, =24°] 963,
divla 25938, 299 1,488, WIS 1248).

H# 3400 Z+Ee] APES] 74 Milestoned E AT
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¥ 3-40. Z¥=29] APE9Q FA Milestone

- 1930dTie] Hx2 drEZA 32EL Bydte o] B

- 1980t F9t G AN g FEO] e o A

- 1986\ 5 NPEs9| &B|AEF AMES AT, A LolA ALLAR HE 5

- 1991 nonylphenol®] fat¢te] v A& 1_‘3[3'—]-7}- 12122

- 1992\d OSPAR 3}2] 3} 9):
A A A Z A NPEsE 7AYol M 19950 A4 A o] &2 2000712 A&

- &892 olgg]o} NPEs &3

- =290] /1A & AHAZA NPe 19954, A48 20008712 Arzt

- dol3e 2E §x9 alkylphenol2 200013712 Abzh

- VL HEEL 1997d A3k, AR AAE 1999, AARAE 19973 Azt

- 2992 1990'd-2000'@ Ale]ell nonylphenol ethoxylateE Ao g
90%2} 7+

- /lytttell A= Canadian Environmental Protection Act's(CEPA)ollA] Second
Priority Substance List(PSL2)Z A& 5o}, 731 A A%, 18 At
1F3 BASHE oA 7HA FFd 7Ae P 712 EAol FHriHn

o) .o
L=

- U $3F 3F EFE AY AF Y ¥ $2E A7)
- 9F  ABARY FPPEF -3 AHE F)
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2 AfEd A

A 2 detdMe 4 AREAA} 873 2Fd 44 89 HuYo
= H3gd daM w5 HE ARERAE Ase AUl A 1y
U FF, AT MERE FEAAN AR s FASAATL, durgAdAlA e} vl
48T 23 AP 29 I MNdd AR gle RAeg Ygyt
getd &g, 2R T FAREY TEGH B, ofAE Y98 §F HA Ay
2T TR ARAF L oFd uF FAo] JIE AREAA wls)
A3 e Y gt ¢YZFFAS(APG)E MEstd FF, FLAA F
o] 482 A8 & UEF e A7/ 8 F7EO

gz 7HRE& AAAY 34 71F A A 2ol Nonylphenol ethoxylatese
Linear alcohol ethoxylates(LAEs)Z tha| €4 oy I f%59 71AHAAN A
o] JxE v IT7F 87 Etthttp://www.wwfcanada.org/]

<+ YgelMe FARAFEecs FFdnEa Polymer KUE A|z3stgo. oe
WA HE2LE AHET Fol2 HER2 FRAZ A4F, v vy, vlg 24
T A7 AHEE 4 Uk -

£ ZFRA F glycosidedl ARNGAYAE 74 4ol Fx Wy L AN A
3ol ¥3, #3, A%, B4, 71ESY F oy WA FHol Be Ysoth
oL FolM AdE X3t o REHOZ e FHFIAY AMEE AR
Folth ole A A4, AVIEE, AEFH, vld FAFEH, volga AF F o
g 71A Eolel &8 & Atk Y HHF oMY FaF YUY FE
A H FFEF T AAME o] AWNEAHAI} MR A8 JHA R
AREAY L o] &3 BAaEo] Holun e Foz AdAd JdFL Hx
3 F A BAAZA o]fo] 7t5E Aol

A2 G4 7HBGANM AHgsm e ZAE H$He A COD 2 BODS A
dtofl 433 ol Heol o] H4FF APy F g9do2 AHHT 1o, g
st el old HAEAZ dAY T3 thrlse ADGAHA Y sfdo] Hojok &
o EF ST e 8338 Foln IR E AFEIE 7IeIGH A9

40 HErie otoldolE JMA FA7GT WX i &3 -E A
A FABE ARG FRE st AENY] FEATFALNEHE 23, T

El
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H 9Fd 98 I9Y, 3d¥ F FF 5 AGE=R 12uY AANFE YA
o AEAYL AESAE 284 AREALA T2 NEdte YERT FolMEH
B7348E vAEA L dr1gFAE Adste AEGHEL FEYA vYEFS
€ MEste AEFdEor AZZYUY dAAvE, 4FEL T HEste ol

QAZT Bol 28 sty Y APoz AAMAACEZ AHYI|EAY F 21E
AZo] AYE = Faje s BArsta i
3 AFEFA

UxtH o 2 alkylphenolfe XA Azrt Hed, FEA2T £3)
53 3l4 X2l 8 alkylphenolfe F2 Z 3 nitlo] Eoizith 32 modelling A
Tol o&H gF NPEsAHES] 83%7t 702 WEHI 1% 37%7F +2&A
o7t Ho2 ZAHJ(CES, 1993)

APEs7} 3t gl golvt ol 2ald W dAsls 313EL  alkylphenol,
alkylphenoxy carboxylic acids 12|31 ethoxygroupS 9 7}2 EPEs®] Aj7}# 4
aFo] e

2929 FHATF AT EL o] 3FE] A AAF, AstFolz AL ot
JE AL AT [eg. Ahel et al, 1994a, b, 1996].

oA 749 2Ag HyH T we o] BE 2FS o 1ol & Aot 1
2 Fod QFE dRrETo] FAHA: AFAE JHALY dF & £
SIAE A= oM ZE 7|FZAHL alkylphenoxycarboxylic acidg FA|Ho] $
t}. Alkylphenoxycarboxylic acidE& X &3 Th& carboxylsl®d tjAME <] EH7F =
gazon st &g E4oz o 3§Ee] F alkylphenol WALE 2 63%¢
g3itte e 2 WA THDI Corcia etal, 1998]. o}3 olo] #§ 43 x4y
< UX A=Y BY, ¢4 APEsel NPEse] 233 2€ ot &F4sA 4A7t 3t
FHGFAA old ARFAAE AAsIe 4714 7H5d BE2E A48 F Ao
12 Hgol A thAtE R GAY FEH o2 dasEe SFEEM 9 AA
2z} HEol A dAIEA GAY FREHoR dAtEe SFEZ AL AA
243438 WEFF dA R gAY FEHoE dAEE SFEEMY AA
- Bolu carbon dioxides} &34 AG o] ATz FEol 2T 4 dALE

2M9 BE
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6. =9 9 OJOHE

Ot

Al

1) 2ok} A

@39

W28 A Fo) & A (Endocrine Disrupting Chemical ¥+ Endocrine Disruptors;
U9 2R F - 99 5 - ook APok) WP FFEBE BAGel, B
el - ooF Ade WEuA FREA A WL FS =AY A48 =Y
Ab- g A AAAHA dF & s BEFE FY.

(@) % - el gopol Mol £AH

WEHA FHEdE RREE $4SGELL BRAz=EolRT YBE AL
A7 B7% A% AZL AYY v oueh, 3 AABNFol B elAske
Z@stA olfolAm A7l WEolth £ Chapterdl e BAT2 & e 4wty

Aee olu] ARHA NI AFWY) o) AFstn, 5 - A HdEok
Ml WEMA FAEA) e BAY A% R Fo2e) theUe] vhatel 7|
&stn @t

e E 3410] Uehd uis} go| R FAYANA EFHS WEHA BolgA=
249E Hot2d 14001F 3 o 63%7} ¥ - o B SeEAH, 59 YAF
ofe 13 o 7%E AN U7] WEol ¥ - ok Bobo) T EuA Pl g
Aol ¥9H BFEFE Yo Aoz D Aok 5 ok Age AR
YRR B4e s AuHoz Pashh H2 gRdod ¥Rs=2 FY
A7 @7 B3 FAZ Ashel T AEE WHO 54 B 928 FAs st
A9l gl

fr
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=32 29%35)
NEEIIZ 2%3E)

AEBEN SN2
4% (68)

59
6%(95)

Sciag S3
12% (178)

g gy
HILE=Y

18%
(258)

M NAHZA
6% (83)

¥ 341 A& FAAY EF WEHA FHEZ

471 & 3410 Yepd uish o] FEFRIL £ WENA FHEEAF FNTE
i, ggRe I Hleol 6% ATl AAET At 53] ke Age 2 v
&°] g B ol FAEY L Y8y g2 2 AHEE FAY 5 )
Qe FAE HAPo2 £ F At
23y FeAHE e FELS AFHEe A gASe FuERA ol F
Ad, AJBRN xEse FF 2 ALY Ui o Art 3o 53 2F
ol & #45 % Ate HolAkER Bdo| UVl W HeA B 2 9T
2 PIA 3, HolAtge wiAw @Al AzA 7HF 2 JFL = B opy
2 old JHRFAo] & FAHERAL Aol HAste ¥ - FAEAd EAIA F
A Fo FHHA HEZA, AFY AduANE e IFS vAA 0 129
M oF - oof B ok HWEHA FelEA A 9F € HIWTE FHLe ¥F
ARk I 23 & BFo JiEdnA o

—_—

Ja
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> 5 - oA WEuA FAEAY EAY AF

- 19509 ) Fuh, oAbl §ArR)AQ) diethyl stilbestrol(DES) 22 FHA
TE2E(F 83)% B8 R Ave ARAA AN7sE A &E
ol ¥the o] B .

- 19673, dold 7}&29l HA  “The Silent Spring” oA A% A]Q] dichloro-
diphenyl trichloroethane(DDT)9] ¥ A& ZaL.

- 19963, 92 Weybridged|A] @@ EU/WHO/OECDoA &84 7ol
B d3 FYE Agsie, “WEUA FAERS WEYA J5S ¥
SAA FAAQA MAG 29 zpEolA ARFFNE FEste AL R
2 7.

- 199%4d, g9 yststet olvlene AA “‘@AHSIZEY FE” AN It
H BAE Eedez.

- 19974 19, [F HAEAAM AHE FA HRHA FHEAA U
Smithsonian Workshopo]A] “&-of 3’34 (homeostasis)& fA3t31 A2 o]
U g RAge] 2dd 4AHA WAA S E2E(natural hormones)s] A4,
W&, ol%F, Al 2%, FE Tt &g WUEde 9d4 2327 2 4.

- MA ol AE H37|F(World Wildlife Foundation : WWF)oll X WJ&H] 7
FNEA2 FPHE FFEAS 67F TA.

- 02 dekold AR S H(llinois EPA)NIA 74F 9] B R52E FA 3
2d 73. |

- YE FYYE AE g4 AF2dAN 1404F] §HI2E FH 3EE
A2 7R, olF AGFHA A A2HZA 8F I F & FIF
80F S W&uA FNER 5502 44,

- 19973 @3RN WEWA FAEHNUT AREFA L ALEFE LE

- FYOlAE 19989 #sl 12019 AR BErt AANS

H7)o] AFE ui} gol AAAAE HAZH 22 WA FhBAe o)
3 A WEkd] disiA AT FRH] %21%, oo tigt FAH&r|F A7t F3
%, 052 UA B 4 AT GABFolU gA Yo ALY, FleuR
Se WRuA FHEAZ 9% A7 HHA 84 B9 2 AF 2= 2 AN

it o
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R WAED L AT A8 AL YA Aol ok NEFES 4
g 7HAeE Gedd 2UE AN B Rolg

getd, BT RulA Feds A4 5% 2 dg J1E AT Q7
F2 As BAs T % - oo ol @Az =gl Y St gL E

AAsh= Aol B ChapterE 7]|&3ls E3 o)

.-

(G g7 Yoy 2 T84
> Ad 87d & - W 5 PA gt =YY EAES ATE BA IFU 5 - 9

% FJASo] AAE Fdoz EAGA BAFS AL AEstd g 1

2EEE ALSA gae B/ gk 3 F - A AR #RE T

ol A7 89, =efA)Fo] AHA 109 A=EHAE BT I e&e B

o 50%F=olH aRE A HAFES 4 AwF Relth 28, J&

so] WEHA &AL o83t M2 7leR3 S A By}

2 71€ ARAE op71A1717] wRel, 833280 T AFT dgyo] A

desita Atgg.

> AT 83 2 AF FF AL A% AdF 23

doiede AHFH% FhAA J1edSF FHdog Wen Ao e Y
TULS 10T A0 {r] Wi SABAT AT 2as 2
F den olg FEFY At TANES ML 2 TS F5ET)
sttt & £ gl 53, T ¥4 A7 FHE A2 E 99EIT ¥
S A o2 AlsdEn. gt dA FelM AgHE oy
o wofo]l WEHIA FAERZ FAHFE vt old] Y HILF L dAF
of ol HH3) Had
g Fd71€9 Y 715 2 T Ay So2 @HFs2 24
W hSAE AANBIIE 3h, ole AFFQ tEHolgn ¥ F AUtk
Al AFFAME 1ol 1090149 A7} Zlopdl HHoln 3l& kol
Uet, 5% Az A £8F9 Fas g ® 3429 debd e 2
o, & watMEe I FEEo] 0% 7ttt 53], ¥ 343 Yehd
st o] Ats}, Bgolse] HARS wiFF ALFE FEF Awrt A
E7bs stte Ag € & Atk Bdolle ® 3438 F}F iz %

gog
A

Az
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2ol W, ¥ 5& 1 7Hd 45Zo AT 1 FANE 29
1o) a7t RYNE RS stde] WEL 2502 5,
e FERLE] 57%A0 1P FHEL 83%=2 Fvkste A
A ol ARz A AA AL 4% ¥ 4 U Ao FE
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B 343, 92N FopEEAZ Q

T8 g4 R M HE

=

3 g 4_%(:2&% AAeg 3
S54 ) 72 38% 4%
3 37 77 2, sz
z 9 24 A 6% %
A L 39 77 4% 4%
! 3% 78 A 250, &85
1) 57 742 83% A%
By 29 77 3% A%
S55 25 ARG, FEFHT
3 27 AANE
= ! 20 A4S, FeBE
A} o 8} .72 M4 s, ¥EES
2 22 |
S 68 NS, FEED
ne

%) GRC Economics A} ZAIR A FE

- A AMdAFE oA AdF W

WHOS A 58 FAZIES 238 few, 53 WEWA Bl
2dog I #AVE B ZAsE ez ARHE W, F - ek Y ¥
&g FAstd Fr1HA A FYyo| Ia.

AR 9] A - %y MBLEe AR @A, EA ASHA FTHLS
FAoY, doze AEA E WEHA FAE dodA de F - J%Y
AE S AR € Ao AlRE. |
Wb Al FelEde] FAWHol AFETE Fog FF T EolME
aFL FAZ AW 2HE AL g AREAE 29 F Us R
o, ol 7AW To| FulE FTFE AP FAFA AHEEHS VA
& Aoz ALRH7] Y&l ofd] i of3 Lol 8.
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- dpRollNE ¥4 AN2HZAY ASFA F F7]) BEo] A o5
HE WRHA Fhed) A2e A 4¥Y Aoz A=,

> WEEA FAEe) U@ Ned B3P F24
WEA Fohgae] ARzel AN the 5 - olof Hopol4 gule
WA RABD B Ve A el AW Gy Be ZueN 27}
Asje] 1g Aoz Busn, 2 a4l W At AR

<RARANT 7ASE>

- 21AY18 AT A AlME AT s Aze AW B4, 87
Folel 271 5oz AR4 2 YA wHes s MEE A, A
549 A - oot Age das o
ety neH A4 AEAolN, YEuA FolE YosA gt oAl
5 olope) spel AR slolEAl sARY ohe, AR FF RAol
£ ldE ez ART. |

- & %ok ypuA FjEAd U BEAY UEWT 4
o mARA Pabol 74T + AT ReT AR

=
VT

ot
rlo

<34, 2AAHA Fa>
WEBA FolEdd g F - 4o A EopollMe BLH S 4
e AT dAER F 71eAE ¢¥S adEHoE FE3Y, IY

% - oof edEorel AAAL FAND RO 4.
53], @A FHAM AHEFY T SAFLS 1,000 AF o228, O2F
o} 60 AT WEHA FhEAE 3 ERHL Jom FAF AA

2 FUZo) olgAor FAHHD URuA HFHEFI2 FH EHE
4% dRe 2 wWEge] FAAY ojdeln FAHo 2 FFIYC] %
6,000 9, JoFtgdo] oF 3 = ojFeg AA 10 AAH] Hog A
S 7R Q7] i Ee] RS Z ) g BEH dEHL SUHAF BT
© EE AT JEx 71T AeZ AlgE.

o
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<71%&AH9 =w>

WEHA FAEA] g 5 - ook Bopl e thAED 2 diAE A
& 54, 24717, A7 2% B} FRsek 37 HEd sHF
7, §7), ZEA, BT, 2AH% F), 4GS, 2AYET, EAF
% ), AT, S48 T B¥A Fry FHLA] 34
7)ol AFE uhe} o] BAZ2E WA ATE FEY EFA 4F0
Faka, xdTN NENLARY Qe g2t Yad AFAL 27
b2 e AR Z vlgolth whed, b A7 FAALAN FAaol
& A7 Ao Atsd.

@ BAFA 2 23
b AR D 24 2 AYTY

da

% - oofo] WEHIA FAEAZ JHP 7)Y AlHE 19504 FAEA
A2l diethylstilbestol(DES) 22 @Az 2] By g o]z, 197d DDTY
ARPE g Aot

1998z ol p] AR FT (EPA)L 33 2 A F3ALe} AF3) 1% 5HF
o 3EAe BAL AT AYL FYsHeH, 53] OSI A FAtst Al
Fatd Zet2g AFwa ollg AxAT FAdsdd M ZAE 8t
I A}

YR, 3 Fo| MAT AN AT =E Y ERZ S 1404F FPs}
gom, 1% 809dFo] ¥ 2 FAF, 8Fo| AdYFLR AMEHE A
zglzA02 g ' '

AA EFAE FEE J 30298(HF 3-4 Fx), AA FFXN=A AR
2000224 2oy AAH FAYLE AYn Aok HEHA FohEd=
=F5e ootFe A$E Azl FAzHZA AT 28 AAM2A
£ 8 Zoln, I AFFRE HA oA 1% wlgtelth I FAH5=
o 22 FARAAL AEH%y] B, HEuA FHEA2 FAH
W oA 2 Ao oA o) AMEE FAY F UE ALE AMBRHY O
Jere wopbgol vl Ae Rez AU 53, w4 A¢E BUY

oA FASA o)FoAx, s Hert W H3l hdE AE, T2,
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AelA YY) FPE FAD, Yolagd] Jsl HEHoZ Azto] 43
o Wsg W) WEe) £ FolNE F2 Fuol ghalA Al zAl 2

IFe Y ZEstnn ok

E 344 AA FFAG A3

JIEL 3.9%

YHISHE 22%

DM
18.3%

55 HE

BEANYRR
kliyRed—

I
48.9%
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* Wood Mackenzie A} 983 B 514 ==z

AAFSE ARe WHO 59 5418 4l sl s BT830 20024 o
19979 s} o 3% AE 374E ez FRYW, sAge vAsE
B 59 9902 4S54 5o} Aol 2718 el R AmET:

E 34500 e uheh 2ol GEuA FAEAR 2REE 5 hEol
AA F% A o} 0% o3 ANY Ao Hol, olo] B VAR
o dg ol #989 Aoz AR

B 3-459] AxA F ojp|xat vzzﬂq AzxAe a3 AHe-Fe]l 343 F7}
¢ Ros F35E 0024l A SHARS e 198 F15T A
o2 musm gth ol xS $U4 B ol BASA Wop A}
8%l 3718 dlZsn Utk

E 345004 2 & 50 tle) hEuA Fh2A2 23 SRS AL
% ot AE9D Atk 55 AFAA F794A B g 19924
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of 4.7980ld AHo] 2002 13482 FA3| ZAde AL ¢ F
o}, |

AA 2 HRAFA carbamate AFG AZFAH Q) carbofurand] 3§ ol
& AL 2 DDT 59 ZFEgel dig gatzAl So] AAHo A3
2E 33 w99 AuA 93 #F B8 ARE] 2EHAR Uk
F, AAFAMe A FRI2E dF AFFJA dAEZD Mol B4
& A7) AFRen, 53, kol wEAgoz A WARAY B
o] 752 gty AT AFAY MY £x& Y AR A8H
T}

> U Ak A R AT F

Fuo] BFZEC P BAL 198950 FFHY BEe] g2 B
d ARk YAHA vhE) vt vebgoh

agu, ¥ - oo e dNAA aHgE TUEss g2s] wgel
sANPY e JFS A9 AU

B3, FW 5 - A% AeHE @AT22 dY B slou, AR
A 7E 47 $e ARy 2+ Aok

Fu 5 AF FRE o 615049 (E 346 A2), YNNG FRE 3
249 Y2 F3stn Yok olF WRuA Fl8A 34 olokEo] A4S
289 A$e 2 wWEdol 1% uRoz I3 vlulsly] g B FelA

t sy 84528 A AN JFHe2 JesiuA g
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E 345 8 $HT AAFS g PN 2 GF AF AF
(1992/1997/2002d)
a7 1992:d 1og7 % pa. 2002 % p.a.
23 . Market Value M . t v l‘_ growth Market Value growth
Product Group #3 #% in 1997 Dollars o o"® 1992/1997 in 1997 Dollars  1997/2002
Triazines [ ) 1645 1265 -5.1 900 -6.6
Amides @ 1221 1100 -2.1 920 -35
Carbamates { 79 625 -4.7 480 -5.1
Ureas 807 ' 635 -4.7. 450 -6.7
Toluidines 669 710 12 540 -5.3
Hormones 552 475 -30 330 -7.0
Diazines o 616 500 -4.1 360 -6.4
Diphenyl Ethers 541 410 -54 300 -6.1
Sulfonylureas 929 1595 114 1460 -1.8
Imidazolinones 717 95 6.8 890 -2.2
Bipyridyls 552 745 6.2 805 16
Amino Acid Derivatives 1221 2700 17.2 4530 109
Aryloxyphenoxypropionates 478 795 107 700 -2.5
Cyclohexanediones 228 300 5.6 250 -36
Pyridines 287 425 82 385 ~2.0
Benzonitriles 265 205 -5.0 165 -42
Others 621 1280 156 1670 55
HERBICIDES 12144 14760 40 15135 05
Organophosphates o 3057 3070 0.1 2600 -33
Pyrethroids o 1444 1530 1.2 1400 -18
Carbamates o 1603 1350 -34 1100 -4.0
Organochlorines ( J 478 230 -136 130 -10.8
Benzoyl Ureas 159 250 94 240 -0.8
Others 1115 1640 8.0 2100 5.1
INSECTICIDES 7855 8070 05 7570 -13
Benzimidazoles 403 345 -31 255 -5.9
Triazoles 955 1320 6.7 1460 2.0
Substituted Anilides 658 610 -15 630 0.6
Organophosphrous 212 185 -2 ] 160 -29
Morpholines 308 265 -30 245 -1.6
Strobilurins 0 205 n.a. 300 79
Other Systemics 743 865 3.1 1060 4.1
Dithiocarbamates ® 732 620 -33 560 -2.0
Inorganics 531 420 -4.6 325 -5.0
Other Non-Systemics 658 680 0.7 590 -2.8
FUNGICIDES 5202 5515 1.2 5585 03
Nematicides/Fumigants [ 616 485 -47 425 -26
PGR's 934 700 -56 620 -2.4
OTHER AGROCHEMICALS 1550 1185 -5.2 1045 -25
Herbicide tolerant crops 0 435 na. 2200 38.3
Insect resistant crops 0 230 n.a. 1370 429
Stacked gene crops 0 5 n.a. 2140 236.0
BIOTECHNOLOGY CROPS 0 670 n.a. 5710 535
TOTAL 26751 30200 25 35045 3.0

Source : WM estimates

n.a. - not applicable
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B 3-46. 3 FF A1F T4 (19%49)

JIEt
3.5%
1598)

Az H
8.5%
(5239 &)

H=H
28.9%
(1,778 %)

B ANE
6,158 AHA

A48
(2,954912)

IS
28.5% (1,755218)

* 19979 T FAIR FE

T 5 e 61584U F, NEHA FAER FAH T4 gL
oF 40% A= 250049 FE oY Ao FHAW E 3460 AT
upe} o] U FAFAFY 50%HE7E AFA Alold, £F A HEH
A BNED F4 5L 7049F F A g AASR Y7 GEH
(X 3-47)

08 ¥ 347 WEHA FAEF FHEA2Z 748 ¥4 € wdRd
list, 724, B4 2 973 m&qL AL, ol EdE W %
Ardole]l FgS F2F £ Utk ¥ 3474 AzA 18F, 4T A 18F,
AEA 305 2 FAFY ZEHCEA 9F S EAT, FUED, 7Y R
CAS W13, &%, FAWNE, dA4F R F4F €22 7NA3A
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F 347. WERA ZAED 34 5SFo UF U ARFA L AHLH3H1997)
<A zA : 18 &>

gz goy|  FAAE B8 7z ad | 52 | aa 9
(dAw) |TLEE A3 2 CAS-RN. TE| g | Do | TR
° = (mg/kg) | © 2| (&
R)-2-[4-(5-
f(l - (h 1 Ne© 2,721
trifluoromethyl- .
fluazifop- 21 idvl }; /E)/ \©\o>\,.cooH . o} -
-pyridylox F\C 2
butyl P {1 yioxy H 3 | 4,09
phenoxy] ' 69806-50-4 (rat)
propionic acid :
1,050
o L
1 - - : [-]
pendime ethylpropyl) :@[N A2 = 1,250
thalin 2,6-dinitro- NO, i = )
3 4-xvlidi (albino
/A-Xyldine 4087-42-1 rat)
Lo TS
pronamide Az=A _
A
23950-58-5
Cl N N\/
6-chloro- \Nf:N
simazine NZ,N4-diethyl- \Nr E<F | 5,000
1,3,5-triazine- j A (rat)
2,4-diamine
122-34-9
3-(34- cl o
, dichlorophenyl)- C,D\NJ\N»\ ok | 4,000
linuron Ho =
1-methoxy- A | (rat)
1-methylurea 330-55-2
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£ 347. (A%)

<AjZxA : 18 &>
gy | T un
EAFH |= FoAE 38 724 TFA | S | @ g m
(@A) |TREE AE 9 CASRN T =g | 00 g
(mg/ke) | <)% B
4-amino-6-tert- . 2200
butyl-3- Z JN\ ] o} _
metribuzin | methylthio- 0P N7 AzA
.. H SA | 2,345
1,2,4-triazin- 2 (rat)
5(4H)-one 21087-64-9
o 369
S-ethyl G,_{ N
i -1- s = 834
molinate azepane-1 N\ A z=A =a | 450
carbothioate
2212-67-1 (rat)
24- 0 638
dichlorophenyl /(:\r \©\ o : T ~
nitrofen . pheny ¢ c s A zA) AHE
4-nitrophenyl 0 , 2% 888
ether 1836-75-5 T @y
o\\N..o’ H
43,5-dinitro- Ne~ ) o}
oryzalin | N*N*.dipropyl- o, o A A =) >10,000
sulphanilamide H,N’S\\o i ©
o
19044-88-3
/N
2-chloro-4-(1- N ></
cyano-1-methyl WI/
N__N 288
cyanazine | ethylamino)-6- \»E A 2 A (rat)
ethylamino- r
1,3,5-triazine
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¥ 347, (A%)
<A|zA .18 &>

EATR |2ouu gou| FEAE B 724 | | wa | 5P an 28
(FA=) [T ° % CAS-RN s © (e TES
(mg/kg) ) (&
0
(2,4-dichloro- o \)LOH ot 375
2,4-D henoxy)acetic /©i AzA| S
p y =
acid ¢ cl FA) | (rat)
94-75-7
N
I
4-hydroxy-3,5- 110
ioxynil di-iodophenyl B
. ' 1 (rat)
cyanide OH
1687-83-4
2-chloro-2'6'- OY\m
diethyl-N- N. .0
alachlor ~O~ ) o}
(L ) (methoxy- A 2 A < ) 930 392
asso
methyl) N
acetanilide 15972-60-8
H
N _ 1,100
3-amino-1H- N//-’\N AzA ~
amitrole . Y By
1,2,4-triazole NH, = 24,600
61-82-5
H
Cl N N
. 2-chloro-4- \f\ ~
atrazine, ) NN o 1,869
minG- ethylamino-6- I Azl S 2F N
. lamino- =5
triazole 1S0PTopY .am.mo ° 3,080
1,3,5-triazine
1912-24-9
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= 347. (A%)

<A zxA :18 F>
=4 =4 dzk
BAZH |zomm oo Fo4% 85 724 A4 | Ips | ¥ |2
(_caz.“[g) FoAF Il'—]' o 1;7,% CAS-RN | = L‘H‘g‘ LDso /‘gﬂ'%}: 'l"):] 2
(mg/kg) ) (8)
isopropyl-3- Q 5,000
chlorpro- 1SOPTOPY /©\ PR J\ . xof
chlorophenyl cl N7 o AzA| -~ 20
pham A
carbamate 7,000
. N\\
3,6-bis(2- Q\“/ NG ot
clofentezine | chlorophenyl)- o NP AzA 3,200
. A
1,2,4,5-tetrazine
74115-24-5
a,a,a- )
trifluoro-2,6- Osy0 H
. N [ | e} [>10,000
trifluralin | dinitro-N,N- ~TN A zA :
) F o - A | (rat)
dipropyl- p - ] N
toluidine f o
methyl 1-(butyl- 0 Nf//
b 1 H < |>10,000
benomyl | C2T02moY) N A o 39 | 1452
benzimidazol- 7 N o SA | (rat)
2-ylcarbamate o N
17804-35-2
N
methyl H
carbendazi . _y ©:/>— N ) EoF (>15,000
benzimidazol- N % ATA
m 0 S| (rat)
2-ylcarbamate
10605-21-7

-171 -




¥ 347, (A1)

<gaA - 18 >
=xq | ZW | wun
EAFF | = FAAE 38 724 TA He | 8T | aos
o FaAE 38y £ = LDss FAdF
(4AH) 8 3 CAS-RN WE | (k) Ag(%%k o
1/2/4;5/6/7/818' ct Cl 457
octachloro- ¢ (@’ o =<
chlordane | 2,3,3a,4,7,7a- ¢ A A 590
hexahydro-4,7- c 4 (rat)
ra
methanoindene 57-74-9
5o}
ethylene 1,2- g N P ;}% 146
dibromide | dibromoethane 106-93-4 - =22 (rat)
1=}
ethylen-
] y . ethylene bis ,L I
bisdithio- | - N A |
disthiocarbamate 5 ]
carbamate
thyl N
ethylen. )
. thyl th Fe
thiourea chylene Hio qks 2 A :;}:
urea =
(ETU) 96-45.7
¢ o
pentachloro cl N o}
o
nitrobenzen | pentachloronitro
P b c cl AFA| AR
e enzene 4 23]
(PCNB) 82-68-8
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¥ 347 (A1)
<A ;18 %>

SUFF |agun guu| FEAE AR P24 | || BE aa A5
a) Al v TEow © 1 _ a2y ]
(4A1) 2 CAS-RN HE | (me/ve) Ag(%o =

o -
entachloro entachloro i ” N
ntac T
P henol P herol cl ¢l ATA| A+
pheno pheno 4 237
87-86-5
OH
s
henyl O ° 2,480
pheny 2-pheny! phenol O A A AFE
phenol (rat)
a4
90-43-7
N-(3",5'- ¢
dichlorophenyl) /@\ 0
procy- 1,2-dimethyl- ol N R = | 6,800
midone cyclopropane- o A | (rat)
1,2-
dicarboximide 32809-16-8
3,3-dimethyl- o}
2-methylene ° 90
camphechor oc ATA| AHE
norbornane 24 (rat)
octachloride "
¢l
cl c
%
hexachloro-| hexachloro- 474 e 10,000
benzene benzene ° 4 ¢ (rat)
' =4
118-74-1
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¥ 347, (A%)

<A ZA ;18 F>
= A el 7y
Eé%‘%’ = 3B 35 '7T:‘-8¢}\6"E' i}t}' '?'}-&l ﬂ'}“ po Lle' »-‘5;};
& ™ 'T‘-g-/lo"\f E}t}tg ol a -g_ = LDso 2k Tt] °
(A %) 2 CAS-RN W8 | (mg/ke) *Ji(%o )
xo
tributyl tin tributyl tin &
[CH,(CH,),],Sn—R AFA| A
compound compound
4
(RS)-2-(2,4 ¢
dichl h’ 1 > 2189
hexacona- ichlorophenyl)- ¢ EoF ~
1-(1H-1,2,4- N—N AT A| 10.0
zole . ( | =4 6,071
triazol-1-yl) \N) (rat)
ra
hexan-2-ol 79983-71-4
B -hexachlor
ocyclo- A A
hexane
319-85-7
3-(3,5- ¢
dichlorophenyl)- D\ 0
) N-isopropyl- c NJS ok | 3,500
iorod AR 315
fprodione 2,4-dioxo- o)\N}_'}\ dEA =2 (rat)
imidazolidine-1- o H
= carboxamide 36734-19-7
3-(3,5- it
vinclozoline dichlorophgnyl)- /@\N /[Z swor | 10,000
(dicarboximi|  5-methyl-5- ¢ 0, A A S | (eat 2.0
des) vinyloxazolidine o N
-24-dione 50471-44-8
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¥ 347 (A%
<A 18 F>

2958 |0 un geg| FedEEmasa ool w| B0 NG
= A = = . o “ Ea
(fA=) [T e = CAS-RN & (mg/ k) ,xg(g)aoh (E_)o
[(CHy),NCSS-],Zn o} 400
dimethyl dithio 1,
ziram ' y ATA| AHE
carbamate (rat)
137-30-4 =
(RS)- a -cyano-
3-phenoxy-
benzyl-(RS)- . o ii . 251
_ cis-frans-3- N o o ) o} -~
YPE | (2.2-dichloro- #7 J\O O |eza o | ar |
methrin vinyl)-1,1- = = y
dimethylcyclo- 52315-07-8 (rat)
propane-
carboxylate
2-methyl-2- o
i X}
(methylinio) A gz T 00
aldicarb |propionaldehyde / TN A AL-& (rat)
o-methylcarbam 116-06-3 A
oyloxime
(1R,45,4a5,55,
8R,8aR)-1,2,34, ¢l 38
10,10-hexa- M\m JRp % -
i . cl A
aldrin chloro-1,4,4a,5,8, . . o }8 P
8a-hexahydro- A (rat)
=1,4:5,8-dimetha 309-00-2
nonaphthalene
A5A| 5L
azadirachtin A4F| AHE
A FA
1141-17-6
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£ 347, (Al%)
<AFA ;30 2>

g% % Fa4% 8% 724 aa | 52|30 |92
TEEOCT |= =) TR az - 2=0
o F84% 38y ) t = LDs FUAF
(RA19) 2 CAS-RN HE | g e Ag(%aok =
X
1-naphthyl o7 "
napTny g AFA 850mg
cabaryl methyl- .
A3 A (rat)
carbamate
63-35-2
1 2141 [k A i b B 4
,2,4,5,6,7,8,8,9 114
10-decachloro- o
hlod t | Az A
chlodecon perZ\ acy:) o59 A=A AR 140(mg)
[5,3,0°,0%°,0°%] 23
(rat)
decan-3-one
. |
diethyl Osp-S o_-
) (dimethoxy- o4 0 434 9 [2,800mg
malathion . 0o 20
phosphinothioyl- L A FA | (rat)
thio)sucinate
121-75-5
S-methy!l s~ 17
N-(methyl- X, 9N o -~
methomyl (methy A Y azn| T 56 | 144
carbamoyloxy) o A | 24mg
thicacetimidate 16752-77-5 (rat)
¢l
1,1,1-trichloro- ad-°
methoxy- 2,2,-bis(4- AL A 6,000mg
chlor | methoxyphenyl)| ~ O 0 or |&TA (rat)
ethane 72435

- 176 -




¥ 347 (A1)

<2%A) : 30 2>
=
- = A} LS P4
EAFH = q AH ‘77-‘-9-"6‘5‘ 3}‘&} :r‘-’f-’-"-] "Ff'}“ oS |z /‘:—O a2k
() o 8 o 5}'6:]"5 R %5 LD T\:]o
(AA%) % CASRN W /i) B8 aon)
! (o]
o0,0-dimethyl-0-4 . .
methyl -nitrophenyl \©\ s,\‘ O~ P 14mg
parathion |phosphorothioat ° f © (rat)
e
298-00-0
Ct Cl
1,1-dichloro- | )
DDE  {2,2-bis(4-chlorop O O 25 A AHE
henyl)ethylene ¢ ° B A
72-55-9
[#] Ci
1,1-dichloro- | xof
DDD  |2,2-bis(4-chlorop O O 23A| A+
henyl)ethane ¢ “ A
72-54-8
aJa 113
1,1,1-trichloro- o}
DDT  |2,2-bis(4-chlorop O O 4FA| S|
henyl)ethane ¢ ¢ A J
50-29-3 (rat)
cl ‘ 173
1,2-dibromo Br L %
1,2-dibromo-3- M2 : -~
-3-chloro- A
chloropropane Br A | 257mg
propane =A]
96-12-8 (rat)
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¥ 347, (A1)

<aZA 30 &>
e
- A} 7}
E;é_]'&e o Z_Q_/qu\f!__ i}g}- _".LZL_M -’H-z-]] =70 L\iﬁ' }:_.L
(@A) |TEEEHHY) TTUGNARN T | B E | g | D yae|TER
(mg/kg) &) (€)
2,2-dichlorovinyl j‘\/ 56
,2-dichloroviny o o >
dichlorovos dimethyl “ —d ~o” 434
hosphat ATA 108mg
osphate
phosp 62-73-7 (rat)
Ci
[of] Ct 668
dicofol 2,2,2-dichloro- 2| zor
icofo NEP -
e e et s oo W i Dt ol
elthane AR 2 m
henyl)ethanol ¢ ¢ © , &
115-32-2 (rat)
(1R,4S,4aS,5R,
6R,75,85,8aR)- .
1,2,3,4,10,10- o 37
hexachloro- a RER T -
dieldrin | 1,4,4a,5,6,7,8,8a- o Va = AL g
octahydro-6,7- o o ATA 23] 87mg
epOXY‘1,4:5,8' 60-57-1 (rat)
dimethano
naphthalene
1-(4-chloro- F o o /©/ ¢
difluben- |phenyl)-3-(2,6-di Cﬁj\ﬁj\u R =<k | 4,640
zuron fluorobenzoyl)ur F e 5A4 (rat)
ca 35367-38-5
1,4,5,6,7,7-
Cl
hexachloro- cl o 80
\
8,9,10-trinorborn (@ 5=0 . X3 -
dosulf / A - 593
endosulfan | ' o a T o g A =7 | 110mg
ylenebismethyle 115-26.7 (rat)
ne)sulphite
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¥ 347. (A1)

<gZFA 30 F>

EAFF |aqup goug| FLUE AR IEA g | WA | 52 aa [
o ° T A LA g n‘— ) = 50 ~ -’*‘[: 8
(L A4) 8 S = CAS-RN & (mg/kg) Ag()g)aoh s
(1R,4S,4aS,55,
65,7R SR 8aR)- -
1,2,3,4,10,10- cl H o 75
hexachloro- l@(’ o i ° -
endrine |1,4,4a,5,6,7,8,8a-0 o AEA| AL |
ctahydro-6,7- a n " 23] 17.5mg
epoxy-1,4:5,8- (rat)
dimethanona- 72208
phthalene
o /@ A Al
esfenvaler- ° o Y
o ° (sumit 28
ate N A
- mo)
66230-04-4
ethyl o
: 10,000m
2-(4-phenoxy- ©/ \Q'\o/\/n\nﬂ\/ 2 FF
fenoxycarb i 2FA| _ g 1.0
. phenoxy) =7 (rat)
ethylcarbamate 79127-80-3
(RS)- @ -cyano-3- O
phenoxy- o
b 1 (RS)-2-(4- ) F9F | 451m
fenvalerate | Y (RS)-2-( o A A Z & 23
chlorophenyl)- A | (rat)
o
3-methyl a i
butyrate 51630-58-1
1,4,56,7,8 8-
w L F 147
heptachloro- l@’ B N
heptachlor | 3a,4,7,7a-tetra- ¢ AFA| AHE 220mg
hydro-4,7- o A (rat)
methanoindene 76-44-8
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¥ 347, (A1)

<g3A .30 F>
e
=il J 7}
u;‘_::_]&a z&*—]% }.* xi = ‘0 L&Z_}' A‘_L
(@A) |FoAE Am| TG e S T ) Pk
(mg/kg) (€)° ®)
1,4,5,6,7,8,8- ¢ g
heptachloro- ¢ °
heptachlor eprachoro (@’ T
epoxide 23,3a,4,7,7a- ¢ o AZA | AR
hexahydro-4,7-m o A
ethanoindene 1024-57-3
oxychlor- 234
dane A
27304-13-8
S-2-ethyl 6
sulphinylethyl %
oxydemeton . ANg NS . -~
o,0-dimethyl i /o a3
-methyl o —° 80mg
phosphorothioat
301-12-2 (rat)
e
,0-diethyl
parathion oo. ety °\p’o 36
o-4-nitrophenyl - AT ) o}
(ethy! Oyt S AEA ~ 135
. . | phosphorothioat It A
phrathion) o 13mg
e
56-38-2
3-phenoxy-
benzyl(1RS,3RS:1
’ cn 430
RS,35R)-3- « .
. . < o =] —_—
permethrin (2,2-(1:1)1c2h;or2vmy /\©/ O 434 -‘f;; 4.000m
Il Cl 2 g
dimethylcyclo- 52624-53-1 (rat)
propane
carboxylate
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£ 347 (%)

<@FA 30 F>
_ 24 =W | gz
EAFH (momp a3 FRAE 35 724 AL 15 | ¥ | aor:
Aoy | TRAEE 3 ) 3 &= LDso a|TH?
(449) % CASRN W8 | e 28T (@)
pyrimidine
carbionol 234
family
trans-nonac ~
&34
hlor
39765-80-5
Q
0NN
butylb 1 Zgtxa| Fe
utyoenzy butylbenzyl ° & =%
phthalate o 12| AE 1,749
phthalate
(BBP) FAaA| B2
85-68-7
Q
di-n-butylph NN _-'\_EI_ 2| xo .
PPUYIPR ionbutyl ° | wek 923,
thalate O g AL
phthalate ! . 001
(DBP) ° FraA| 22
84-74-2
0
di-cyclohexy| o/w 4= FY
[ phthalate | 4-<Yclohexyl ° g | g 1.0
P phthalate XA '
(DCHP) o 7taA| FA
' 84-67-7
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<FAF ZEHOIEA 9 F>
B
= A 7}
BAFF |zqmn gam FRAE 315 724 TA | oS | 9T s
Ay | T8AEE ey o . 8= LDso | THT
(A=) 2 CAS-RN HE Ly |42 )
0
di-(2-ethyl)p . o Zgtx| FY
di-ethyl
hthalate SN 2| A&
phthalate
(DEP) ° A 24
84-66-2
di-(2-ethyl i & sar| wo
hexyl) di-2-ethyl |, ©¢g E%l— :}% 171,
phthalate |hexyl) phthalate ! % Axa| 27 617
(DEHP) e
117-81-7
Q
dihexyl . o NN EE s BY
dihexyl
phthalate : O g A&
phthalate
(DHP) : ° ZhEA | FA
84-75-3
9
di-n-pentyl . 0NN Zax| 2o
di-n-pentyl i
phthalate NN =] AbE
phthalate
(DPP) ° haAl| 24
131-18-0
Q
dipropyl di | 0N Zga| Fot
phthalate "PTOPY NN g | AR
phthalate
(DprP) 0 7taA| R
131-16-8
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Bk

=A) s
BAER |20 uw poe| TLAE B 724 Al | w8z LS
(2A9) FRAE g5ty . 3 CAS-RN £ = W& (r:g?skog) /\g(,‘\é_)aok e

s
L
>

diethyl o/j/\/\ o
hexyl diethylhexyl i

. : g g | Ae
adipate adipate

(DEHA) 3 7haA|l A
130-23-1

0hg ¥ 3482 9oz AMEHE 4 d2HZA9 listo]t} 19%d %2
vheh 19T @A o obE AAbd Y wad @ oliH=ZALe x3H 2l
A gon, dME AF HY A MY, dF BLoz FGA=He WA
B Ed AT FU oo Adel WA A 24 ¥k _
oy, ARAFAA B BRAFHoZ zE ojofel] tisted WEHIA FoHE
deol FgHrt FAHY wEdo] & ARFL & HHFL g A=
o dado.
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B 348 BAZ2E 34 §A d2HzA

€44 =4 3@ CASRN ¥l 3
centchroman 31477-60-8
. the most potent of the
estradiol .
major estrogens
ethylnylestradiol estrogenic activity

diethylstylbestol(DES)

nonsteroidal estrogen

active compound

hexestrol

nonsteroidal

2-hydroxy estradiol

tamoxifen

10540-29-1

estrogen antegonist

raloxifene

84449-90-1
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2) A EZ e

1) A= dAER ALEY

F - o Fopoll A UEHIA FEAY G dAED AL F9 HAFNA
T HIFHoz AYPHT YA gotn 2o a3y 19673 DDTE PAjo] g
A F, WHONAME FF& X FAA AodAlE, f7194A4 5 §AFRFA
2% Be T tsM AHES FAstm glen, 2o YEHA FojEA 3
ool oig ZAE71RAT F olel dg WAy A7 BHHA UL FFI2
At

> OS5 E 3499 Jed uie) o] &7 =4 2 Aol & ¥4 e F
3] ZAgoe RAE ¢ F Atk AxA BopdA FHI2E FH 34U EF
obXA B FhiteolEAl woF] wiEHL 1997d FAxT 12 JE oot 2
By I AREFo] 1992d RE A& Zas] 2ue g ¢ & don, 20029
A= 1098 olatZ FolE HALZ o4stx JYvh. §3] 4FA Fore] WEH
A ZAER 4 A FrIdaAe 2 AHEFo] FHASA &9
¢ g Ut ol AIFAM FHZ 220 T B A4S A1
Wak 2 Al o Y BEdE Aol 4t Aoke AL ¢ £+ Uk

E 349, ZolM HAFA F4F WA FASD 24 ok 4R

(A7)

4 A E o3 19923 1997 Z7+&(%) 20023 71 & (%)

= T LR o] & of 1992/1997 | AAeiE< | 1997/2002

A\ Triazines 1645 1265 51 900 -66
) |Carbamates 79 625 -4.7 480 -5.1
. | Organophosphate 3057 3070 01 | 2600 -33
%* Pyrethroides 1444 1530 12 1400 -18
x |Carbamate 1603 | 1350 -34 1100 -40
Organochlorines 478 230 - -136 130 - ~10.8

TL'.{ Organophosphorous 212 | 185 -27 160 -29
% |Dithiocarbamate 732 620 -33 560 -20

) Wood Mackenzie 1998'd B34 3FZx
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71 B 3499 bl wieh Zo| #f9] AT HA) ARFA T
T Ede] AUNE 52 FHEAZ ARE AxAY Egotni,
A #7144, JAL2os g AFAY F2IAA, X Ft6tu o EA

B9 dAEE sizde] goF Bid PP Ao ALREHDY, 53] HAF

AN BHEHo] R green Fofo] AUVTW 18 YAE2E PAS
42 AHEUYL 374Y Aoz AaHch

2) SWolMe dAED ALY

> U dAED MALAR

FulAE WEEA FAER @ T B - ook AR oA
B4 ge ARHGD ¢ & Aok R HEZA} ABAME ¢ 5 A5
of T AEoklAE HAED 2 T4 AL AFE BT o FA)
Yol islA WAL e AT 2AT AT

£8), T Fof Ade BAE=EY SA7} A 2 4FA Aol Al
50%°] o] 2THE 346). #71UA, Mel2zel=A So] ALG ) F7hEA
A% HE AL B9 o] Robo] U@ AFE Ao Bastty ARE.
o AR A% BFHe Aol7t Atke AL BASH L WENA 3
AE g Fu B G AP ohswge]l ARSTE Aoz Aw
3.

3) 71ed A=A 2 A A7 AL BF

1) 71ed A=A

Abdeoz @ AgE 20 A%, gAz=E B A4, FALY,
9 Weutge) £ HARE Adold ME, A 1047 Ak - oo A
ol th¥ 7148 Know-How7} SHHYAT A2 7148 AAL
NE AdE 249,

23, B#A5=EC WY B - gotRoklA WAETAL A HaA
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T 533 ggo Fubiddel "asith &, dsi(#7], £, TEA, 33
g, A3l F), 51538, 4353, g%, 548 FY J2¥EAM &&
71 L7 A ZFQL 3 AAZE 483

Syt ot @ Fok Y FH NGAY F AFMNEH TR AN
& gojuA E3a o webAd, FAI2E A AT Yad H5F
BEH HJAo] Zea AFML FrIzt 2w A V1 Jle gl F
A% o] BEF 02 AR

*olRE/FE W&o 33% ;5 ALE

*ESRE/E WEAY 2% ; 4 YTE

2) AAEZ AFML BF

> RA, ABH BFEFIF E FRore] U tHo] AFea, 53] Ly
ghe AFA7L AA FIALY 50%E ZAASE A7) WEe] AHEA R
CHAER el B #AUS SHAHC ¥ AeE ARE.

- E3|, 4&A4 FdMx g 2Zol= A S(cypermethrin, fenvalerate,
esfenvalerate 5)9] AFg o] d 50080 7hgti, Z19jolx FtupeolE
Aateo]l A7) Wgo olo] Wi WA EA sido]l HadTa AR E.

- AZA BoRANE WEuA FAER FH EFAS EMEA R ¢
22 X I AHEFol $FHE ol2n, AFA RotdME onntE
Fhatulol EAQ wikxdel £9] ¥ AJAFo] 200 & oj2& S I
HE v A ERDY A77F AF3) o0 AleH.

> =R, Asd Mwe tFdol Fastch FASFEL e AgATE
28, AESH ¥ ALAF, T AA sy A7 2 AYY AE AT
59 He 9uly FAE B3 EAES MY FAUS T o2 AsH.

> AR, A e FAAL Was} glojol ok o|AZA AFeF

& FAF FE FAHo] $AoE, F4L HAIES 2H8E He A=

ZAFAoY, EAVIFA “YAZTE2RY JFHNE HF SHAPAR

gatojof dta, 53], TFA PR “§RZ2E ¥RV E FX

o2 Algd.
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Asor 2 AAe W oA

SEE0 &y
23cgld g2
W N
orEy g
> | < ZaaY
BHES22 49 It
v
N HBHYP W AP
KM, B&HY HHE 2 S5 &8
o A1)l o P o SFJ|A
o &0IIg o A0JIY o B0IIY
o JIEMEXI l
FR]IN U S®
o SEXRY
o A0{JIY
o J|&ASXt
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> AA, 3 AFH F2EAY BAY 7S B4 9 - FF 238Y
QANME “@F528 2329"s FA 7 & £ e AAE =9
o, B2 A - T REANEY BHZ2E Yyl AP priorityE A3}
= AAE F53tor ot

#4522 g4 vd 2459 q

=2 Q289 o WO (A oIy I
HIOIE} ,I > aty J > | gyaES sem a),'

HAEIZA - diolee &oet y dEZH JME S
X&) 718t ul=] 7l seE2ol Oy oy
¥
o < NZ& gi0lE9
: o - Heyl a70ly

> oA, FRAA FHAE] gule NYaKL FsEe Hol Fasic
HFEQ Foo] F857) AT Ao ALgsfol e FAHO ULz
733 o] F4381A) ELo2H, AUl BoAFd UluA FNE
AE HHstn vhe Aolth webd, HEet ALgn gulg o 2189 )
e EF7F FHAEANA fdEe FAZ=E e MY AL FHolT w
€ d&H9 sieln AlsE.

P AR, B AFE A9 VdTYRE £837]9 T"a‘OI 2 vl 4H
7t 71e3 4Zo] Zslr] gEe F7HHQ (LM BHE 23 dF A
d3te Aol Wasitn AR E.

- B dFe 240 AFER BE 9 AFFEF HAY & Ex

i

i,
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ARAYZAN hAED ¢ WAL FFH3o A A8 4
YA B, 71eET03 HIE F S AL ARHE ©L ol U
g Z7HH Q0 A7) dAo] Wad Ao AtgE.

3249 +x 84 4% A=Y H
$R3=2 dgF 7Hsd74 A

(1) Androstaudiol, (2) Cumestrol, (3) Hexastrol, (4) Bis-phenol-A, (5) Gepon
» vl As} SEAL (Steric and Electrostatic ALignment)o] @ FHx= &3l
A% =gz g FFZ2E KL £

- 190 -



349 T2 ¥4 FRAAZNE
835289 4% 7k5 479 9

HO\‘_ ‘ OH

Bisphenol-A

H3C00C|"‘|3
ccl,

\L Methoxycrole
N(CH,),

4-Hydroxy tamoxifen
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7. 83

b

S3 201

Al

1) ¥orel A%

1 He

7'=¥ (Cadmium), & (Lead), & (Mercury) $¢ 3£ HAEE7t 43819
E AdAd & 9% v F e EAEAN AANYHEAZIF (WWF, World
Wildlife Fund) 2 WEYA ZA42d 55 7% 3 A& FH4 £F 142% 5

of £3t=lo] k. walA ojEd WEuA FAE dod stsAel e FEFEE
o B EH W gEe o}l o]o]] 3 2EYrE&s AEINA 345 EA9

NEAAE £Ese o 2 B30 o}

@ T8% 39 54

7t ZA=F

FtEES YRF 11241, BlF 865 (25T), €3 321C, BlA 765C oln #HAL
He Eo HA deh - FL, 3V FoA AsHHes BiHT, WrE I
LA douy §oldtA - AgTt=go] vk TEAFY Ao WeEr] du G
ghe whEE7] o9 SRE Fole Cd¥E EAET. Jl=Fe ofdRe AW
Al F71 Folug FdoldE HAAE 9 sludge24 Lol G F9 Jl=F ¥
& HF 015 ppm ngOIL} EY Fole 05 ppm A= EAFc) B o9
EAF2 Hegs<d %% 1 ppb mwtelt)

dE Fodie F8 PHYeRE AYUFTA, H=F HYE AZXFTH (4;}7}:

7, AAEF ), SEE ARFARE, d3tuld A, nEg® ) Fol ¢
. AAe Fl=F AL 1979 d 1,500~2,000 THEC] @3Q9n v=, g8, A
5, Aol M HA A3 2/3 & AN F4 l=F P EL gy 2
tHE 3-50).
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® 3-50. 8 Fl=F 3=

33 & 3 3 4 FE&= H 3
PN EEES caso, - g/amo FERAS A WA,

2 olA4IFI=F  Cd(CisHzs02)2 =g 44

Zg2¥ ¢y, 2AYET,

BAN=E Cds A2, BEA

i
< = 2072, ®lF 11.34 (207C), ¥ 32747C, vlH 1,740C oj9 A3
G ool bt FyAel Rege FHoz Fawe Fuol Ao T
N1FAME A&8 dee YA4sH ddo] "ok sidstd AstEH oldshy
(BF4), Aashd (BA) & AF, ARahg (H4) o] goh HFEL 1, 2, 3, 4 71}
gow, 4 7kug 2 77} RS B2 dase I WSAAY F& Moe
7] oyt BFNE $F2A £ANN 2AL WED, o] 2AL AHFA
N RA714e Azste $48Y £43M4 D Ayl ATk
AAANN F2 oldBe] HFEDY FAAF(PLSOy), WIHPLCO;), FAF
(PbCl; - 3Pbs(AsOy)y), ZQF(PbCl; - 3Pb3(POs)) T8 BFE2ZAM &A1 Az
¥ sEE B 13 ppm HECIH, U} =EF T B2 EAAY AJFHFL
RIRF 173 ppm (3F) o9, 7184 el Ad¢HF A=YF S 538 ppm ©|
o (1988). A AAHeE AAH Fo FRFE 1~104/L o9, AHEF F o
o FEE AYHoR EH 10~204/L otz EAV FEAGY drFels
B 0.1ug(Pb)/m’ AE EA8Y A ME 05~2ug/m’ EAste Ao %312%
Atk e Yosle Fo WHLozE AWTH, GAE AZIY (9B, 4B,
A4 5), AHE AZTHY (YR, EE, % FALHYA, A3 5), FFBA A
234 5ol Y. F8 ¥ (YEL T BTHE 3-51).
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¥ 3-51. F98 4 3P

LI 3 & 4 F &=
. e, df FEAFA, A, 1A,
Bishd PO oot Az, 2FAREAA
ol itghy PbO, gz A5, AdgAl, U8
g8, GRATH, I, =8, o

Abatsbabg PbsOs Sael A i
gshd PbCl; AFHEAGE, EAAE FA1RFEAL
g PbS frok weA, S92
;g{\l_\é_ Pb(NO3)2 )‘6“7}, %O_}:, O—‘?‘xﬂ/ ‘é‘dal UHO‘%X‘], ?_]:i/

o HUELLE, ooF ALFA,
ARl E &

<, 20, HJAESAE, DFuFA,

A714d4d  (PbCOs): - Pb(OH):

Fd FBsOs 2R, 2

24hd (CHiCOO)Pb-3HO &wl, 94, 4, U2, ¥de) 98, A%

Agrhd PbCrO4 e, £8, 43, A%

Heetd  PHECN): 94, duAy

HOTE CaPbO:  AbsA, BEFO), 4%, F2, FAA Az

4 %o

2o AxE 20059, HIZ 13534 (25C), §4 -3887°C, vl 356727, WA
e W3, B 8o 94 Be BA S =71 oaes A@ Adee stoh

T
FU% F&EAsolth oMEAL FEU ot wkgo g Fiby
FFEL BEH T F77F B FrFAAE Edo AsAdFE (HgO) 9
gute wET. 2, &, old, F4, JI=EF, &, vist ol o4LAE U
Qaots Ao AP wrgste dstAeLo] Ak 7tEEE AP FEEY
. Z7)19he 20C oA 0.0012mmHg (¥71% X3} 132mg/m’) o]t}
Azt Fo| BF 008ppm FE EATL EF F9 & T 10~150 ppb
Reoln, 7] 29 4& FEE 001~002u/m* FEoltt. FwtHoz AL

Il
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7] Zo ol EAWTH Pyl HF 003 ppb001~01)8 dFolE BT
0.1ppb(0.005~5.0) A= EAste AoZ RudUct 743 F8 eg9de A%
A Ad wEHe Aoz a1 gL 25000~1250008/d Fzoltk MA F& A
Ao 1973 @ 19E F=gen ol F7kgol 2% Aot £48 &
gate LEA, 719, A $9 247718 Ve FRAN F&0| $28 7}

flo
to

>
-

F440l Aok S¥EY ez Role F2& G52 FHIL ged olse A
=, %9 ¢y, AAA, A, 982 29Utk 53 AP AEFHo] g2 &0 F
Aol E 1E A =ZA 200~250 go] L0 FARCDE ¢A Ao FAH £

—_

o WurlEe WsEh 2 YolE AW, B, Af, BAzt: F9 due) Feo

zgso] gleng ofso d2d W £20] Uy 302 WEEL E O 34
B4 o] TP AL ASE Bol 5 FRAMNE 4P Feo| 87

ZFoz WEdn. Fa £L I3FEL O TTHE 3-52).

¥ 352 FQ8 4& 3gE

32 E 33y FE&E u] 1

A3 Y+ HgCh AF, 5%, U= =%%7 : Hg 0.05mg/m’

N x2Z%7 : Hg 0.05mg/m’
d &= A
dstAol4&  HglCh Ez‘;_;} éﬂ;‘i‘iz iff]? 7%+ LD50(Rat) 27

37mg/kg »
AAA o] Hg(NOs) 5%, HEAZR x£&%7 : Hg 0.05mg/m’
BAAYFL  HgSOs FHXA, 4FAA x&%7 : Hg 0.05mg/m’
LIRS HgS  Zgt~g 43, 4%, ¢8 =284 : Hg 0.05mg/m’
HArA o]=& Hg(ONC), 71Z A x2%7 : Hg 0.05mg/m’
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G 54 9%

7V Zl=H
7hH =& 34 : 005mg/m’ FLIIEF 2A 2
49 A FHFL 40mg HEoln A7E HWF JI=F FTEE XY

70ppm, 1% Sppm ojt}. A3l M §4 5~10% 24 §F4
¥ 2 2 3EEY ¥ 488 20~40% o)t}

1)
)
in

T 587 BAME F2 otk FAL =& de NS LR £}
v Aote] JtEE FAgo] Azt HRT FrHe Fe FAY wiy 9@ 7}
Egol 51 Aoy g A7 FA=A Ao

=

i3
2]
n
N,
2
i)
>
)
oift
22
w
e
N
)
to
X
B
2L
i
k)
in
S
2
£
«
ol
ok
-9,
)
il
py
i
I

Z7lolE ozbe] BFED ZAUF Yehs R AR FelE )W, FRolY, AT
3 e®o] TwrET. 24 A Fole o NABSo Ui Fed 152,
FEQU 53 48237, o, FEZ, 99, 0d YA 1ge] Bk 2Zo AL
AN ANSRAE Yo Aol o2k AZY AL AR HEIH ZA4
A4l o= A3 FBED A% AE Fuste AARIo F4o
2 #4947 ASHE B9} Aok
WAEAY A ANTEF 27, FHANSE, 2HlAWAES So] R0
. 01 ~Img(Cd)/m® B=9] Z7)e] 4 Azt LW wHrE, Ags), duns
o Wy FEZAol ANG. AL Pe Tze 44, B A 22, 73, 9=,
& Solth g wgozE Aol FEF FAY, AMAHNY, 4737
4, 524, 2AWAY, TYLL JoslE LS Yok

A

(th #8 x&%3=

+ HEE A S84 F II=EL 1ppb ¢olF =2 EAFE SE&FE=
AA Yol =&5e F dutzoz Ao HF 84 2L/day
a¥E o 1~10pg(Cd)/day & Z7}= Qo).
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- FHE

- 7]

. i

W2 FHEL 01mg(Cd)/kg(FF) o8 EARTHL =AY
o SAES F8 AAC) AHE Jl=FY F& 15~60ug/day 2
H7hE At

dutgo g 7] 9 Fl=F FEE 2. FFFTE 0001~054¢
/m olth. F71E F3 A2 1de] 0.054g/day AFHITh TA7}
FTEHET 30 ot @l AT 12489 FL=Fo] EASH @
o) 128 FAsE 2~4ug(Cd)S FH3HA Et.

H =& 4 : 0.05mg(Pb)/m’ 7|3 gE9 &3

() 9%

THEA

%, A%e AF8A g3 Ade AFAEE Gk Y 2 A

FHH gF 34 9IEL TE A2d 59 34 A

(KAL)
- g3E
E7} - Rat

- 93g

LD : > 1,000mg/kg (¥7 325mesh)

74+ - Guinea pig LDLo : 2,000mg/kg

- A
B7} - Rat
- 2bshg(I)
E-7} - Rat
- Abelldd
27} - Rat
g pO
E7 - Rat

- fang

LDs : 130mg/kg

LDs : 450mg/kg

LDs : 15mg/kg

LDLy (3AXAMSE) : 270mg/kg
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- 7+ - Guinea pig LDL, : 1,000mg/kg

- HlARg

747 - Rat LDs : 100mg/kg
e

77 - Guinea pig LDLy : 4,000mg/kg
. s

27 - Rat LDs : 1,600mg/kg

[e]
T
E7 - Guinea pig LDs : 300mg/kg

HHELS WY, B, AFHL TS I WY BS el 9%
HET £ @53 A2I2H T A AT Aol A= WE o
S8 W AFEA HEREA, wu], F5EI 59 FAE Rdn. 22AFA
2 57 AR &7t F4ol Ben Jg ddE, 255 &7M" €9
Fol vehdt. FFAZA 4L & oAE, B, 223
Hedole A5 @ 2 FgAAA FHAsE0] o Fo o E A
AAs, FEFs, 23 T FHE EuH Ao

(th 8 =732

O:

HEE : AAHU 7HFFF FEEE 10~20ug/L o] slolch.
A 14 S84 4vlFo] 2L o W Eof 3 do 19 HHZFS
10~20pg WA 1mg o]golch.

© SAE R AF Fol YA EAYY. XY AT T2 gol EAS

5, Egol 2499 FIHBANE EL FEZ EA4T 5 U
A Zo 213 19 MHFe do =&FLE 100ug I3} 500ug ©]4<
AT Jom AAHOR 4ol A BF 19 HAFol < 200
gl 2 Brhg.

W7 FEALNME thr] F BF 01Pb)/m o, TAANE 4wy
02 05~2qg/mw $ELE EAsY, AUAdANE FT bug/m A
E od® ZA%E Ak GRS AR Wyl F ¢ LA=E
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Udut @ARY $ Fon 100/ m oY B4 =EA FH

_‘?__
FHE4e F2 2EEY 23718 FANAL 9 Loludl F e F%

oX
B
ot
10
oM
v
29
L
i
N
>
rx
o
o
N
r
o
2
f
o
l“
_{
30,
£

- %9 - E7 LCLo : 29mg/m’, 30hr
- &9 -E7 TC (EA%¥E) : 4mg/m’, 6hr/day L& 4day/week

(Wb dgse

Hesed g FASHES T Al &4 4T vYRe P F=2
99 Ave Aol fAR B4l vehiy R Adel oty ¥EAL
dole QFol 4tk VASAA T APWY ol FFAAANE &3E
A¥T. E2 5 2 AY A Aol BE £ F4o] Yehdrh 239} tid
A AT HFo] Yoldth x/FHo2E U, 8, dolgel, BN, diE
W Zolzh dojubn] a1 F wgolut Alokr} FolAle o) FAto] vehdrh o7
A Eg Agstel UHA olgg dole AT Ak AUFe TR 5
& BEst ABFAE MRS B3 obrldA FFE ¥ F JAdE el A%
g@gel, dojgel, £F715FN, Hgrotniule Te F4E BT

(X 8 =232

L HEE odHA ge AYY 94 F 48 BEE 02/L olFolT 88
2 4ad g e AW HAFS FHHLE 01u/dE 27
&2 e
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oo
£
i

L WHYH mEATAN oo A
F 3 vgses yppe o
3

e 4FL 5 5o

W F8 =298 4 Fojt. 4
7o olF FAE AIE Aol E9
& 19 AHHe 10~20ug b2 A7}

Hx

TEFLY FIIFLIFEELS AUH o2 F7Ygo] £7]

HEdeoz drlFd HEdt. LEHL AT WA £

TET 002/ m B2 EEiA Uk W78 F FEE 0.05ug/

mAEZ MY o FEFLE FUIE 5T 1Y HAE FrFe 91

ug/ ¥ B2 Hridch

- AR AR, dageE AzAA, BEIAA g B AYA o
71 B #L29 =7 Smg/m AEE FL FEYe] Rud v Yo
Z+=z9 FAPYY 23 LA E2E 0.05mg/m' 7 BHZ Yok AR
He £& HTAAFHFE 500ug ]3teltt.

- 7]

@ A =4}

7} =9

¥ Eoprtd A2 {dd AFste FREL 19108 FREH B, 5T, I,
HEZ Tl 23 4ol Uehly] AFsiged, 7AW sl THo] @ Jxg
W7} oA T W] fFoZ J|7t FE] AF AIFE 20cm o4 FopAE ¥
ol vekth 53] F 2A ¢ Als TR 2 HEAAA gol YEhgen, =F
< Bol AU 2008 o] o] Rl AFF Al &4t Aol Ue ARY A 1
BE7L A5 At o] Wl ZY AIgEo] AY 5F L 2% slo gBRT
2 “oixn} ojZt}” e ojule] “ojgto] o]te]” Wolg}l A HAUL 23} A
Al o] d AR o] W 4l 7ol A& AEH Fou wgd C7 RE
dte] Yehde 34U Aoz FE FEXAFT 19559 1090 AAEF Y 3
Z2 5o Rud vl At 1968 59 AR FAA o) o] WHe
27 Aol A2 vkl F&Fdo] ofde AAHA M WiEEHE HFAA
o2 Yzt B S0 Jt=EFo] A2FE LFAL ZFE] /Y
I 2 FHEFE FUEY 452 AHGHOoZHA JFl=Fo| AE Fo2 St
Aot
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2329 A7 8% 214 T $A2A AT 120 FRe) BolA g0 BE
Al ¥& dolMe EEAe 40ue] e ALE AAT. £3% FAdE
Y 860TES] W4rt YHT Yol AN BHF 300km TFAME 5o
9% 2o A7 olFE AY FolE £ gt AHolt. £87F £ x|
NE ojdlel vla] mus £& FhFo] W 0mg/kg o YHL Uk Aoz @
HAA Ut < AFFA7|& 9. 11. >,

oo og A W2 19569 YReA AW tlysimyol . oo
A E o BB g T = Al BB, oI, BT 5 &
& 2ol B7hE wetog st S o] FEHAY. 19724 olhZolME
27 Boto] 2dE W2 VE W W1 £ Po] FEHYT, 200 o] A
Fe A,

124 ol AT oldo] F 50% olyo] wol FEY ReT EAHAGL AP
o] 84 HEFT ole AT 2d 3t wda, Bulo], WA 5 7Y A% 9=
A AR 2% 28 HE dAeR @ FAERIVA(ZA AW EANAN WA
T 124 ©)3 okE 3 Bulold M 62%, Fd2 el 54%7t WF @ HEL 847
22 (012 % 104g) & Y& Aoz ZAEYL. ¥ 259 38 9& A5H
A, AEE 2%, HUE, FULE, A5 A & 2@ BEoln, 53 o159

$ ¥EE0z s WA N 4L FUE £ AT FAG<ZAYR 9. 2 10

2

P

'~

oY,

>,

U =

Fgel Al Bolet Yovt i, =R, F& F FESN LEE AeFE A
Ak 973 129 29 MEAl RARAAT L mEW Ad BHE, AL FFFY
T3% FFHANA Fe B9 Yol ZAME AF PFF FIZ o9 olrprl
A kg B 0311 mg 9] do] AEFHUAT. JI=FL opyH, b 28 F & 99
A kg F 0.022~0.028 mg, L& 0011~0.097 mg °] Uttt Joje AL ¥
92 kg F g 0.060~0.0304 mg, FI=F 0.024~0.040 mg, 42 0.009~0.038 mg
o AedAT = WME, ¢, F3U 5 e ARAM L Bolst YojolA
E @ FAY FFLol UMtk 53 FFH ol JolY opriv] FHAA
kgP 1.498~1527 mgoll °l2& ¥ FX9 do| &Mk Ty ¥y BETA



ol

fr

e

W ojFel dE FTEE LF7IF0] AT U Gl F AFFATE
© kg T ¢ 20mg, & 05mg T F 7EAl @3] 7lEo] UL Wolu<FordR
97.12. 3 > '

BRBA A 2duitt dAEle EY F3H5LEE ZAIAM 23 sl=g9 7}
ol ARHR AUk AFE 52070 A 26007 AHOR Fo] AMG NEE
AS EY 8529 AMH dstd & 1kg B 7t=F°] 0213mg, 22

1118mg 22 el ol d Aeebd oM A4aEE FESL HAs%e ¢
g AREL, AHE 4T FTFHS AA A @ Aotk T F
T 298 F2 EY AAY 299 94 Aovt. £ 29 I s&As

g
& I EAZ EHETI & ¥ olvy FARAC] ok AT Aol gYUd
FeA FFL F2 EY ATH FA 4250 AR AAdE 43 A5
AHEERe Y AE WE, oY, WEAAdE 59 2 F2A9 Hd £290] F
of B2 AMEHO] ¥, ofal, Hd AuiA] WEs] LALLE 2olu Uk o] F
A dF F&A) Hd F2AN FF ABE AMEEH b, ok, B AQujA]
3 BALLZ 2oln Ut o] FoM ¥ F2AE FAHo] FEAM wFoz
AHEEE WIE7E ZAsa glon, olno E4do ve Hd LA F2 AL8d
o ZEY F2A Fke AXEE 28 AY HA & B ofye} AFAdo
3 Bl 22 dol & AL F4Ech HE FA M= &8t 2 o
A e FLe 837t HA ¥ A 2dE B &9 FHEG

2) gAEd 2 AATA A

® =9 8%

7h Zeo] AR A

Ed 5 EH—MW“ 01 mm 74A] ¢iA & & e Fl @LL AT AANRF
Gl Ag AUt =343 FA40 Holg nEAE A A2 AL
g A Yol 34 Adsol Fon A Ao EF A AF
Zol yEog Aol 7hgdy] W Ax H&E ¥E £ Ao 9
BAE f7 7% 3FE] A3 BEF 35Y ¥F Alold ZEgA EHWE 7%

g O{N
2Y

= .JZ',
oL
fr

2]

i)

ofe
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=32 722 81 Utk 39 Fa 24 S3Y e, Seohdd So A)
2ol 7 WEe THITER, A3 AR/VS SAAZEEH Foz WRse
29 JN%e oal 2 71¢S HMINAY. B0 AAe 33T 2 SPL o
5 ole AAel 159, YA, S=F MAS oF 3u] ojh. AYE 32-3.
A REE 2008 o4, 142 ool 34 FAHE stk e Al st
DAY PEH FAL FHo| aTHANE F A kE W2 FPL
443 ° F e 2o AT

DE ole WAE 234 AXNZAE Aol Holu} 48 AFsle FA}
otk =g AzA A2 AR ABAN ZAAA Bie I Basd Az
ulgo] FolAch old] st Ew WAL ALE Fu) wLel o
o Rxol Y & A7) AEO £E Eo] Wk I MRE &3, A, 4
o Az 2R BREA fF Ao AsET VA FHA A4 WAY 7
Zol 1) SudoA 1,004 o4 HE Aol wlsle Eu AAE 174 1004 A
Fe) sidoz o4 € 5 9g Re= Ausn AU

Folvt 27

i} A5AE A AReE AW

U2 HAEAE AA HZE VOC 9% $I&£E Y FHAX we BFUS
¥ A5 A% BAE2E ATAGT LEAT. AEDE B 7L
% pH o W3E olgsle] TRFAE SHUANA B WFE] FANYoEH
AEA A WAgez AeHY Adr=y =40z ol ogUch A o
gotel SRANE BRI Ho] golHol e BEA (As AP Folvt
AR Apolel FAsh ASAE VAR BA e o) o) T =L
=9 S zEAc) ERE 224 59 &4, PHAL Eole W Hvj2H
AgHE 4 T FRE Aol BE ATV 49 ARY BB JANA 23
s 23 vk

YL HAEAE AAUAZ AFA A7 $HskE BN =T F3E
s5e BE/1E BYAE Aol 4FAD. ARAE ALSAA %2 $AE A
7k@ A7, VOCE Zoltdl ZPEIND L2AE Yo @A A =% AT
AAe ERAME AAel SEE FAY T ayeel U] @l SAE
Agstel BEAE vESA 24T Bast qNou, #8BErE =U8d oA
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= JAPH. =R2EE §AE s AU ke ] RAY £ UA
Hoh A7teln ge] "art Al HAeH FUT 2Helng JAHF 2x=dEY
7 22 QA HAH

t}. TRIAX 2153 - (Monsanto Canada)
Ogd g2 AFS A3 ZdAMe - 53] AFA AYAAM - dRE
7tEE°] X8 e ERE ol I AL W Jl=F R Mo
BEIL S 24 AYAdx F Ade el A2y IARC (International
Agency for Research on Cancer) ol|A] F}=Fo] “Qzto] ¢

& A 7Hsgol
RE A" 2 BRAND A ATFES T A F Fol A {1
4L 71Ae 22%E YehhA Sk
A AL Rtz E A}R7b5E TRIAX 2153 & Monsanto 3|Abol| A /e A
o Zpolycarbonate ¥ ABS o] TEoln Fl=Fo] EE o] U &3 1,000 A7t
o AM =& AY (HYd 3d =&¥ A F& A & AAD o3
TRIAX 2153 & AI8#o2H P28 EAQ FI=FY AM8HS &

g % ek

e

ol 5%

i

3) A 7e

O =9 AR7e A2ER

7}. Electrokinetic techniques

Electrokinetic processi= 7]1&0] 2 I Ad3} EYo2RE ES AAS =
ALEHo] gt olE viYdE HIE € LF9Y FEE U 298 EYL &
A3le=d L3} Electrokinetic process = A¥hjed] A3& Ay A{FE
et EA9 B2 - 34, £ WRE 4ET AT 8L fUs o
FEAE olFAA F&, AAsIE Ptk @A FHgol ¥ EY FTF
%, BA4 9%, 2 9% 7] 998 Fo| oguel Ug W AW 4 Uk

1} A geolEE o] f T A<
Pb, Cd, Cu, Zn, Cr, Ni, Co 58 FF&o| EFH sle FE2FE A7




Y3t zeolites (clinoptilolite & chabazite §) & Al&&c. o w Fie2
clinoptilolite ( Pb > Cd > Zn > Co > Cu > Ni > Cr ) 3} chabazite ( Pb > Cu >
Cd >Zn > Cr > Co > Ni ) &7z} ti=rt}

. ol
HEgoz 9d8 EFE insit A Hede 9 A2 59 oed 2
ooWA gNe 09 EY ITAA ASES YR Foig
W57g ANsth sl=Fol TR ARG WY £He FAAA Bo} 2
T}, o]l2m#4x (Rohm & Haas IMAC GT-73) & A}g3te] dodolN F=F
AAGE FHEFe] AAY B Tl 0GW EFe] Fste] ALgUh

o
=

et Ao o3 A2 (lime £+ dolomite A}-R)

Lime ©|4} dolomite € 7}3l2 2 lead hydroxide =& lead carbonate 7} %
Aated &34 E& EE4 dog AFAA AAz}: ol A4dE EAS
Ao gt AAsY ol o &FH BREAE B gt ¥WiE g EE o
FHoll st e AA sbedch. AAEY AR & FEE (7, ofd, UA
5) & Ad @ "9 Ao

uf, €= X .

Alkyllead 2}3HE AxA TAHE FE5 S dol £34 799 Fg=
5~5,000 ppm ZA 3= o]& AAsY Ystd F&55E WA pH 80~95 = T
T &g e 7t2E AA o] &5 BRI ABY & HPEL I
AAA f&52 R Pedd. 98 AgsH Ed &35 UE f7d %
Bg B84 BAZ AVAA AAste Adv) W 2ok ojHE Mg e A
Jtxzt ste 71 FE7A Gppm °l8t & Oppm 7= 7Hed) 39 43
oEste] WEAL $¢ 47 2Pt Ase 55U Fo2 £E5E I
$RE + Aok

4

up. 2o 2o AHeHA

£28 TYSHE FAE F27lAdA REE £48 A5 A3 5L A2




g AAste ez ARAH 2PN -30~-40T 9 2E2 YFo] 2378
AsAA paste Rolth. a8y o] wye AAel FolAY 00lmg/m’ o]}
A €= 2F717 ojdo

A Qago] o3 A3

e 2718 TPHE 12T Gariar) Holle Bol FHAA $235718 o
ooz APAFE ot ey B FastaE AANAC &9 He
A % ol e BAsith E@ 00lmg/m’ ol87x AAS7I7E ok,

oF. ¥ A (sodium borohydride A}-£)

SEH FU5L HYES wHAF)|HA sodium borohydride & QT E 33t
A&l 100~150% A7isted FAAIlE $olch. e {rleFdo] L= AL
7% WA chlorinationg 3t £&4 Zryl4eoz AFA A o).

TE 3ol AAE HMA FFeoz ARsS AAATE Wl Ut
oA ERol= e JAE Fsjolde] FAE vad gA AAZ Bt

A} 4o v AE

ZAot tgte] AFVEL & FFEL FFds UFE TEAUD
tt. o] £¥Y W% (Liriodendron tulipifera) & th& 4 EBEo] AetA 2 2
Fo] 2gH] e EFANA FA45A F Ad o] UFE 2 AFEES
F5Y go] okl o8 £ FHY £& FUZ utFolM, 4 W IV T2
2 Weet duUEE o] JE8EL E40] FE £ olee EA Ao Feo
2 "o} Fe AT f3AE A 7] dEolh 2F Aol e o
A e Agshe ART olg e AEL AEE I Pe AP
W OAANS Y+ den, 489 Helz Jdio EYY Y FEE A

i

P

48352 skl Yoot ¥ ojpigos WA =4 BAY Shdoln Aol
o mo} Qe BASWE §4Y + 9100 ¢e TP thyrel
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o\
rir

F& oj2RTE 4ol wly- e 1 FEE Y FAgo] g
defoltt. mHAROoZ fAA 2R HEESC] dE 474 FARAES Yo
A G LEEAS FYde e HFFHeE £YPF 5 et e Aot o
g ol o4 7hA EAHPES T FEF FE ¢ A7 Rdida ARE
k.

flo

71

rr
>
rlo

r'lr

@ W ARV e ALAF

oL
ric
fuf
o
>
ful
[
oftt
o
o
N
]
)
2
il
fru
=
>
r&
PU
R
we
o
A
B
AN

2 7M1 del AHEEE AREd s ZEYWES AWEoY. FF4& £59R
AZe F2 LY olEAIGo| ALEHU dutF oz sl7o] vinn PYolE9 A4
o Mg HEF NEEASE XA Folok ste T BAH ¢ A& WL 1
o] Fs FojoF 3k

1Y EE dANEY AYE, 2 € F£2& I EL WA H
718€ REEEZ YAMAA 1 & F= TG g 4F v&e H7M4E Jstn
Al 5 & Az EEst AFHe ALt a8ln 22 25 T ¥ % 97 %
718l A 24 AIZF AEAID T AFHS gojula, 7l 2 58 44 25 T
97 % ooz fAsY 13 U T FAANG '

oy £

plch

. EaE 3 & 7
T8 F9 FFFol (Fe¥, Fe¥', P, Zn”, Ni¥", & §) 4EE9 AAE
Asted Ney (fly ash) o BHY g A4 e 2AE A7EH Fe¥, Fe', P
& Husls 4" 2T 90 ~ 100% o AAL] ELsReH, Zn”, NiT' ol
HEES) A% Musls 4T 2F 20 ~ 50% Y=o} AALEL G & Husg
4% E5 5% vty FFeS Rylch uwebd Hude 53 $3& oA
AA sloin 4SS HEY + Yv FHAL Aoz AT
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o. AZAEL o] &5 do] A8 §F

TEEY MYHeze Ay, 3, oLy, JAESH, AUIRHY Tl
AR Zzbe] A3y wj#el hydroxide AHYE 714 de] AMgstn ok o]
¥ 2 lime o]y caustic soda & F£43td FF&E AAAIE Bz 7MY A
AHely, H2e GAEE 7HAE HHY pH 49¢ 7IAe o8 71A F359]
EAE 9 Hgrt 2B FFE YAEol § £02 F3Ho I JA8A o
 E8A F97t AA w@A 23 A6zt Bo] Eoh. o AXNYS WA
N=2-& FHOZ biomass & 0|83l FFEE A ASE “biosorption” o] B o]
EHI Jed, of F FAAZAN AQAE o83t F& AAsE &l Aok
AZRAEL F2 chitin 3 calcium carbonate 2 TAS O A&y o] F chitin & 4

T F85T FA2EAHEE 7] Wi £ AR gl gk carbonate &

metal hydroxide A AEH} ¥ R E 7121 metal carbonate FHEL FA
37] d 2ol X2stx] &2 ARAL o433 vy Hojd A5S verd Ao

2 AIEHAY. Ad 9 H29 L8 Jelle 3o pH 7 ARAL $3
B Wl 85~11.0 o Hlsteg APAL 05g/L ¥ A$ 55~11.0 22 AR
o ol W £Fo g FEE AZRAS ¥A &% dole 1ppm ojAoy EA
< W O0lppm ©lgtz Y Hoixlth Huio d AAFTY Z$olxz 1300mg
Pb/g crab.shell 2 7]&9] 79 HuFys dx HoAd FRE e ¥k
£ & Uot At 9% ol whgo] 30 ojuie] AHHAULH oleR: EF
of ojate] ¥hgo Ao PP 2 PO F5o Fe FEol B BAME
AA F3EE AAY F UL Aoz AlsET
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8. Yol HILZO0

1) ¥of9 A%

Hzo AZlg HERA FAED ZA9 e ARV AR g od
g o] UMY YehA AEY FFAHA AYHHES udY F Jdvke MG
ado FEA Utk a2y #d B &) B¢ I} S /F=3)
e #33 FARET £ Aol Aotk wabx A wiEuA FAER
2 d4AEE E4E X 71EY EE e Ui FES AAAFH=R
3] A= s gl

olgigt =& 1997d 49¥ 10~13¥e] WdF =9 AmsterdamolA UAW
SETAC-Europe/OECD A&7} 3lololA A|718 AsH Q79 AA=(2Y 3-22)0
A & 4 Uk g3 1998 84 w9l EDSTACH A Eug A9 AAZ(2HY
3-23 2 3-24)8 HUE o9 fAIF HIE 3 USS ¢ & Utk

Ao F AAxEe T JGEAS 7€ EAY REFTF g} £HE2
2333 Ha"e] AAHE A HFTHA A4 Hrtel st BATFE HAFE
.

2) 4ATY A74Y
) © %

19963 Tl Zoll A AR daAhoR FPE WEHA FolEd BAAT
€ ¥ 3-53~3-559] fokslo} Ut
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new information (1) Initial Assessment
> using available (2) Generate necessary
/ information " |information (see Figure 6.3)
Low/No concern - » Insufficient
new information information
m .
Some concern  Evidence of
high poten
(3) Stop, unless new gnh p ¢y
. . or hazard
information
becomes available (4) Screening Prioritization
A INVIVO* .
* Essential Y
Waight of * Select from
IN VITRGr  Evdence
T __SAR
mammal bird fish invertebrates
in vivo Species selection is
exposure-driven
in vitro A R
L QSAR Receptor binding/Gene expression
new information >] _ Evidence of
Low concern -« ™ high potency
A or hazard Y
Some concern |
(5) Testing (confirmation)
| mammal bird fish invertebrates 1
Tier Sub chronic Species selection is
Chronic exposure-driven

(6) Mechanistic ‘_Reproductive Development
Determination |—————~  Toxicant
in vitro

A

(7) Risk Assessment

1% 3-22. SETAC-Europe/OECD A&7} 8ejol #7189 AMNHYAT AAE
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EDSTAC Conceptual Framework

INITIAL SORTING
Obuain and Analyze Existing Data

Y

Y

SET

PRIORITIES
For Tier | Screening

SUFFICIENT DATA
or
VOLUNTARY
BYPASS

of Tier | Screening to
go 0 Tier 2 Testing

SUFFICIENT
DATA
0 goto
Hazard
Assessment

N

{ d

HOLD
No Further
Analysis Required
at This Tme

TIER 1 SCREENING

Detect Interaction With Endocrine System

(estrogen/androgen/thyroid]

No

'Y&s

No

TIER 2 TESTING

Determine and Characterize Endocrine

Disrupting Effécts

A

Yes |
Y Y

HAZARD ASSESSMENT

2y 3-23. u]= EDSTACHA B1d |79 AAX(1998d 89)
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Detailed Depiction of EDSTAC Conceptual Framework

[nitial Sorting
Total Universe of Chemicals (Est. 37,000)°

l

f 3 T M
Y Y Y Y
Polymers l?sum:xe_n_:TData Sufficient Data or Sufficient Data
(Es:. 25.000)} I-?aigrdofis-esosr Voluntary Bypass of T1S to go to Hazard
a 3 . . 70t - sse
i (Est. 62,000)* to goto T2T Assessment
(slta® ‘"“'" '_»_ Curreatly Produced in Quantities >
Polymer w/ NAMW 10,000 Ibs/yr (Est. 15,000)¢
<1000 Daitons??
No Yes
No L Yes Y - -
Y High Throughput Pre-Screening | ¥
Hold Polymers |
Pending Screaning — _Y
and Testing and Set Priorities for T1S Using Both
Exposure Exposure and Effects [nformation

Assessment of
Their Components

|

Tier 1 Screening (T1S)

Hold

No Further
Analysis Required
at This Time -

Y

Tier 2 Testing (T27T)

Y

Hazard Assessment

3% 3-24. u]3 EDSTACHA Bug A9 AAE(1998d 8Y)
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E 353 WA Pigd d7uA 248 22

&4 HA A5
PCB 109

TCDD/Dioxin 87
Estrogen 42
DDT/DDE 41
Phytoestrogen 25
719 A 18
AT d ek 11
A 333

(A% : EDRI, u|#73 3, 1997)
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E 354 WEuA ZFhERD A7HA 7188 S5

F A 5 A

A A | A = A A A el Al =&
NIEHS 85 2 5 0 3 6
NCI 48 0 11 4 0 5
EPA 28 16 7 0 4 7
NSF 26 21 0 0 0 0
NIH 28 0 1 1 0 8
ATSDR 15 0 6 0 0 5
FDA 11 1 7 0 2 4
DOD 17 0 2 0 0 4
DOI 0 16 1 0 0 4
WOAA 0 9 5 0 1 0
CDC 14 0 0 0 0 11
DOE 0 4 3 2 1 4
USDA 0 0 5 0 0 0
SMITHONIA 0 1 0 0 0 1
A 273 70 53 7 11 59

(&8 : EDRI, US EPA 1997)
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E 355 Rl gled A7HA drEopy 28

A=A AejA L A
EX B 160 44 31 235
Az g 72 16 36 124
=2 ¥ 4 =2d 55 13 20 88
AAAE 27 28 29 84
& F/H 24 16 30 70
A H A7 14 9 15 38
e 15 7 6 28
NRBESF 4 12 9 25
tlojEfujo] & 7 8 1 8 17
Z A 379 146 184 709

(A& : EDRI, w733, 1997)
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30
o
tlo

o EE 2@ AY ZE A7V ALY ¢

T AR V12T AdE FARAE FE ORI Yo WdEES PCB
R Tl AR dFEE AR U

7t AZ gAY N8R A7
VA AL B APYRE BF LY A7 YA H 2B

A= vl=8 IR 3 (CMA) B AA7 3502 ibg wAsd 2 38k
SAAQATE(CT)Y st A dE7 22 4771 A= o

(7h AZ=EZA F8AE T IFATF
- RE M} Hj2HE Ag F
-H2HE A9 A - F F{7] 2F0 9T SALE WHATH 2R 9
Y
- HE] W7 Ye G2EZ2H FEH AF
-HZHE AY - F FR7] AT A FxE AGeiRe WA

-A2EZA 84 3 =24 FEA 9 duA

- Genistein(Fo] EAste olAZeEA EA)9 ou] PBPK(AH A& 2
A *EFTH) 2d] ML

- H&HE AY Fx-wHE A8

-Q2ERZA F8A-89 YEHH QL EA%H A7

-1 2 FAHEA g3 fFxHe WERA 2@ FARG, Zold ¢

(h F=2d $8AE 5 9FAT
- p.p-DDE o}gty #o5clo] o8 $AAE 4 449
[}

-¢=RA FAEAY HARE B A5
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2
g
2
rir
o
o2
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(th 2zHZel= 528 £848 434 S 9%

- 02 YTy o|E9 RE in vivo SHAT

- =0 oM HEHE Rdo] TAF TP B ZHEE :
QAW AN ANABA Y AL 2 Hg

- Qe YoiH TrgzgdolEs] AFW Aol 4 W% FHA
aol glolNel BAMESHH W

- ORgzgdole 4 F7) kid o8 nBABe YL A7
JAHES gloja RYTGYo|E GESHRY AT

olgel ATES FURD UlF HAVYAEL v2dE A% IRYZgdolE
F 247 8 WEulA FAEP S47122 wsl AAY A Bl 83
) 9 A7t FRE R UL T F Utk EF Sol¥ W@ Yozt ¥
4% VAT WRuA FASAel dHNE v AEgosH B4 o4
249 Ta4S 9387 B Aol =dsn Yee ¢ & Atk

@ + 9
#e) A%E B, E 3563 3570 dehd kst Zo] X YFATS P
ABSFATE HA A A7E don, i8S E AT PCBY dioxin Fol 2

Ax g1 HEHA FelEd2 JAASHE 98 F7e SFEAd datd= A7t
ggs] AYPHI 3lSS & F AT

E 356 91N Bobd AT4Y

ANGY A7 | YGY A7 | ANAE =& H7} )

69 44 23 19 155
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E 357, frgolAel seredy A7y

PCB 6 Phytoestrogen 5
F71d2A 7 phthalate 3
Dioxin 6 ok 5
DBT 2 IEZ 6
PAH 2 TBT 6
Phenols 3 Bisphenol A 1
TEE 1 A 53

() Qe

e 19989 RAG A 1260]de BA A7/ T2 Adstel FHHLS vl
2 870 4 - BNA et 2o ATE(E 359 YT Yk

YR A¥e ATYFL HA WEAYOE IAATY} FYHD UL
UAn Qe FA AGF ANY BHE U AT SHND @ =EF5A
77t 278 o191 98e ¢ & Aok

1o

N
T
A

3) I S8 A8 A+

BARAA HWRENHoz A¥sy YE F-F7) AFAYL E 3599 2ot
ojF FAE EHWELZ AT AL ¥ 3-607 Zt}

U sy AFe AW AFUETH tha FHo Hu YL ¢ £ I
o -
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B 358 dE AR AH ATEF

2 Wg
8737 9309 AUz (8D, 5&, B2
HYFE A2
R FREDEE:
AREEY AE
44 QA Gl B AT FEFRTY)/NE
o2RE9 =&/ W4, AWFH =4
g vz A7
A% Y2
544 NG, FFHA PEe A
AZ, 1858 A EAHI5E)
S AbggE) ZAH67E )
244 YT AOBA) ARZAKHY, S} TFS)
S 2APYY AT
WS 24}
B8y | B AT
AAdE a7
wal, AAY A7
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4) A4 Eord A7 &

(1) =297 AN383] (325349 2 £4)

1962} Rachel Carson©] A& X&) E(Silent Spring), A FF3 &3
=30l A FAE FINA BFLE AV issuedt HAL, HZo) S
, 1996'd Theo Colborno] A& "w=Egre o]z (Our Stolen Future), oA d¥
g @A Edol AEAIS Azt WEuAe 2§ty ¢ AUEL BE
£ 90 FUF GF L vASF vk 7teAE AFHIA AL HeE A
SEUAM AA ZtFo] old g did vidd] H4¥E J)Eoln Aok o]%Ro] F
okt Ze {3 Edol AAUWY WEHA 71T ¥WIAA FEHA AAG
2 ZEEY A FRE Esr] gE H2dAe WEvA FohER (Endocrine
disruptors)o]2til R=23 Qlt}.

& AeA A kBT EL] 17 Bl S LT YAS FH3NH 2 A, 4
gatEAd o] AA#AC] LAHUT FFE A FAEAM HEHA o]do] &
SHAA @ otk WEHA FREHY FHAQL AF FANES oFYFEANA Hl
A4 A2 G (Reproductive abnormalities), Aol A e F4d F7t5A €
ggolAe Bty Fasol vetun, oleld @42 WEHA (Endocrine system)
g wL3A7le sAdFY FEREA ZIdEdy FAS Ao A
Al AAEAZE MA okIME HIEVIE (WWFIA  67F  (Persistent

of rir

o

organohalogens, Pesticides, Phenols, ' Phthalates, Heavy metals, Others), 7=
lllinois EPAA 73% (Known, Probable, SuspectZ &), dEZAYAJNA 142%F
(Plasticizer, Plastic related substances, Industry and environmental pollutants,
Pesticides, Heavy metals, Synthetic estrogens, Food additives, Phytoestrogens) 2.2
EfFdtn Aok ooz WEHA FolE ded £ UE FHFHEHol B dE
of ulx EPAojA F4J$+ EDSTAC (the Endocrine disruptor Screening and
Testing Advisory Committee)2 87,000% <] 3}3tE4g A% & WEHA HHNE
dosle EHo] thE HA ZAFAE 20004 8o W T oo E1E ool
olofmtal WEHA FAEAL Yoz AL A zloln FA MAFIEE
BE57FM $EF 672 AL )3 lllinois EPASAM HEHIA HofE U2
Az gastd “de1F (known)’e2 TEEH EBAvE 19502 LM F
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als

&712) trgaitt ol FoA ZE iA-87, TE, A8, ANF-AMY 20 FAA
Aol B AYso] e AL Dioxins, Furans, PCBsE& & F Jou, WiF
& g8 B Ao EAygte] Y UAvk Aoz AL E,
ERFSoMY BAYe nZ FAYJEPA)NA LEFT o] Z FEE Wl
T, AEAe BEMHMe AOAC(Official Method of Association of Analytical

Siid

Ae

Chemist) g S0l Ux, QMABAMY EAHL CDC (the Centers for Disease
Control and Prevention)®] W So] glon, fydMe zt vevitt 3ol
B 9o gukA o g OECDHA &g o]l T2 EAYez Hof 3o

2o wel o7 BAYE] doy, dF Qo] AEHT dv EAYHEL 2
HRY, dygzzotEadd (Liquid chromatography) Xl Receptor affinity
detectorE 978 Diethylstilbestrol ©j1} Coumestrol 52} Estrogenic IJES
BAE 5 93, o] Fu 3838l nonylphenol 5= ¥4 + Ao

24 Alkylphenol#& 3&teEdA A7 98l Liquid-Liquid *&

+

GC/MS(Gas Chromatography/Mass Spectrometer)2 ZAz FAlo] 24 4+ 3l
=d, oF 25709 alkylphenol o] AAF 157 A= 4A 24 5 Aoy W
A4 Folstdol 3t} B3] 247} 52 Ux Nonylphenol2 = 4=3] 2] 2% o A
AAGAA (Surfactants)7t Esl |5 o] WA S = ethoxylate oligomerst} carboxylic
acid frEH 9| oligomerssol 7] WEe F4& 83tn Utk olHF GC/MSE
o] &3}l Polycarbonaterl ZetAEo]x eE Bisphenol A, Estroneolut
Testosterone & SteroidsE % 3 E (Sewage effluents)oll Al 48 4 Yok 1
#u A AL Steroids®] 7A$ stBolE 10 ppt (parts per trillion)o]dte] T2
=257 Y2, ZAA7}F 0.05-05 ppb (parts per billion)d] GC/MSZ<= ¢zt
2471 9ltk. 234 HRMS (High Resolution Mass Spectrometry)E o] &3}
MID (Multi Ion Detection) =& SIM (Selected lIon Monitoring) 71&& ©]-&3}d
Ao ME 10100 W FE =Y & e F& BT, E4uldo] W
@ ol Ak

o318 38ty EMwele] BioassayZA], AntibodyE ©o]-&% ELISA (Enzyme
Linked Immunosorbent Assay) Z2 ImmunoassayY Western blot Zo] gt o]y
3 Bioassaye olF =7t Fx waA Z2nE &5 JolM F ¥eW, BAE

PN L Yozl e FHE V47 YoM Leld 4= Chemical
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methodell 2]k &<l zZtgio] o Te] gl

HEBA Felede E44H LFL o] Ao 4PANE 4o HA
Avt, F2 87330 &0l glonmz @A (Onsite)olA EAT 4 Ae A
Y BA e el ey, A&SWN, ARV 1 B4stA] 4 Wy )

(7h &5 (Agrochemicals)

FAFT ABEAS @ EAHA WENA FAEA2A, Ago] HAste 4
T R BB LEHY AF, E, U], EYFY A0 AFste FAEFH Az
AA B2 EAE o7t Utk
Foll wat, YukF o2 A% A (Insecticides), A+ A (Fungicides), A% |
(Herbicides)2 U= Uth o] ThA] ALL 2R, EA, 714, AES03 2ag

Aed, 247 BE3d FAHALY g7z BE RHE AHEY 4FAE
pyrethroids, F7192A, #71AA] GHEAA, 484 2 St Ak FFA
= SEAEA, K34, f78AA, #7144, HE fEAF U AxAe
phenoxy acid®\} triazinefF S22 EHE 4 At

B2 4% HBUAE A B2 d8E WWFS J2FAA Listd
TFE %8 By, {U19aA T 8%, f71A42A 20% (di-, tri-, tetra-azineZ)
8% X3, HF7IUA 5%, carbamated] 13% (thiocarbamater] 5% X3,
pyrethroidsl 5%, 4% 2% 2 7g} 9T202 g 75502 o|Fox
WWEF list 67% % 43%0] F<olx, dEFZAA EE 143FF 76F°] ¥, ol

de

Fool = synthetic pyrethroids, pyrimidine carbinol family, organotins @ DDT
metabolitesg©] X = o] 3101, toxaphene 3+ 1007) ©]4t2] isomerZ o] Fo]3
AoH o5 FEHoZ TE BHNII 44 ¥ old¥ <2 vF EPA
&3 4 ¥ P fr1EdY FE&H 2 717l 4% (EPA Method
500 Series)& ® 3-61¢) HF Fo TF R VHVY [FrIEAY F2¥ R 77
49 (EPA Method 600 Series)& I 3-62¢ HH¥3}H o}
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E 361 4539 5% R VN 471849 24 2 717 24

505

506

507
508

508.1

509
513
515.1
515.2

525

525.1

(EPA Method 500 Series)

Analysis Of Organohalide Pesticides And Commerical Polychlorinated
Biphenyl (PCB) Products in Water By Microextraction And Gas
Chromatography

Determination Of Phthalate And Adipate Esters In Drinking Water By
Liquid-Liquid Extraction Or Liquid-Solid Extraction And Gas
Chromatography With Photoionization Detection

Determination Of Nitrogen-And Phosphorus-Containing Pesticides In
Water by Gas Chromatography With A Nitrogen-Phosphours Detector
Determination Of Chlorinated Pesticides In Water By Gas
Chromatography With An Electron Capture Detector

Determination Of Chlorinated Pesticides, Herbicides, And Organohalides
In Water Using Liquid-Solid Extraction And Electron Capture Gas
Chromatography

Determination Of Ethylene Thiourea (ETU) In Water Using Gas
Chromatography With a Nitrogen-Phosphorous Detector

Determination Of 2,3,7,8-Tetrachlorodibenzo-p-dioxin In Drinking Water
By Gas Chromatography With High Resolution Mass Spectrometry
Determination Of Chlorinated Acids In Water By Gas Chromatography
With An Electron Capture Detector

Determination Of Chlorinated Acids In Water Using Liquid-Solid
Extraction And Gas Chromatography With An Electron Capture Detector
Determination Of Organic Compounds In Drinking Water By

_ Liquid-Solid Extraction And Capillary Column Gas Chromatography/

Mass Spectrometry

Determination Of Organic Compounds In Drinking Water By
Liquid-Solid Extraction And Capillary Column Gas Chromatography/
Mass Spectrometry
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 3-61. (A%)

525.2

531.1

547

548

548.1

549

549.1

550

550.1

Determination Of Organic Compounds In Drinking Water By
Liquid-Solid Extraction And Capillary Column Gas Chromatography/
Mass Spectrometry

Measurement Of N-Methylcarbamoyloximes And N-Methylcarbamates In
Water By Direct Aqueous Injection HPLC With Post Column
Derivatization

Determination Of Glyphosate In Drinking Water By Direct-Aqueous-
Injéction HPLC, Post-Column Derivatization, And Fluorescence Detection
Determination Of Endothall In Drinking Water By Aqueous
Derivatization, Liquid-Solid Extraction, And Gas Chromatography With
Electron-Capture Detection

Determination Of Endothall In Drinking Water By Ion Exchange
Extraction, Acidic Methanol, Methylation Gas Chromatography/Mass
Spectrometry

Determination Of Diquat And Paraquat In Drinking Water By
Liquid-Solid Extraction And HPLC With Ultraviolet Detection.
Determination Of Diquat And Paraquat In Drinking Water By
Liquid-Solid Extraction And HPLC With Ultraviolet Detection.
Determination Of Polycyclic Aromatic Hydrocarbons In Drinking Water
By Liquid-Liquid Extraction And HPLC With Coupled Ultraviolet And
Fluorescence Detection

Determination Of Polycyclic Aromatic Hydrocarbons In Drinking Water
By Liquid-Solid Extraction And HPLC Coupled Ultraviolet And

Fluorescence Detection
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E 362 v Fo v % HHEA /A1 FE2Y 2 717 E49

(EPA Method 600 Series)

608 Organochlorine Pesticides And PCB’s

608.1 The Determination Of Organochlorine Pesticides In Industrial And
Municipal Water

608.2  Analysis Of Certain Organochlorine Pesticides In Wastewater By Gas
Chromatography

614 The Determination Of Organophosphorous Pesticides In Industrial And
Municipal Waters

614.1  Analysis Of Organophosphorous Pesticides In Wastewater By Gas
Chromatography

615 The Determination Of Chlorinated Herbicides In Industrial And
Municipal Wastewater

617 The Determination Of Organohalide Pesicides And PCB’s In Industrial
And Municipal Wastewater

619 The Determination Of Triazine Pesticides In Industrial And Municipal
Wastewater

622 The Determination Of Organophosphorous Pesticides In Industiral And
Municipal Wastewater

622.1  Thiophosphate Pesticides

627 The Determination Of Dinitroaniline Pesticides In Industrial And
Municipal Wastewater

630 The Determination Of Dithiocarbamate Pesticides In Industrial And
Municipal Wastewater

630.1 The Determination Of Dithiocarbamate Pesticides In Wastewater As
Carbon Disulfide By Gas Chromatography

631 The Determination Of Benomyl And Carbendazim In Industrial And
Municipal Wastewater

632 The Determination Of Carbamate And Urea Pesticides In Industrial And
Municipal Wastewater

6321  Analysis Of Carbamate And Amide Pesticides In Wastewater By Liquid
Chromatography
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£ 3-62. (A%)

633 The Determination Of Organonitrogen Pesticides In Industrial And
Municipal Wastewater

633.1  Neutral Nitrogen-Containing Pesticides

634 Determination Of Thiocarbamate Pesticides In Industrial And Municipal
Wastewaters By Gas Chromatography

639 Determination Of Bendiocarb In Municipal And Industrial Wastewaters
By Liquid Chromatography

643 Analysis Of Bentazon In Wastewater By Liquid Chromatography

644 Analysis Of Picloram In Wastewater By Liquid Chromatography

645 Analysis Of Certain Amine Pesticides And Lethane In Wastewater By
Gas Chromatography

646 Analysis Of Dinitro Aromatic Pesticides In Wasterwater By Gas
Chromatography

1625  Semivolatile Organic Compounds By Isotope Dilution GC/MS

() woF 24

ok W4 R AFEA ASHE BAIINE AANAZETYHGC Gas
chromatography)®} 114 <§i] zZ=ZvwlEes (HPLC: High Performance Liquid
Chromatography)7} F2 Al&H1p ZH&7|2& GCole ECD(Electron Capture
Detector), FID(Flame Ionization Detector), NPD (Nitro‘gen Phosphorous Detector),
2 MSD (Mass Selective Detector)3d©] Al&% 1, HPLCE UV (UV Detector),
DAD (Diode Array Detector), FLD (Fluorescence Detector)%ol AAgE3 Q. F
F&ol 2o e L AAS (Atomic Absorption Spectrophotometer)i}
ICP/AES(Inductively Coupled Plasma/Atomic Emission Spectrophotometer)$ ©]
AHEE T et

Atrazine% 9| TriazineZl %< 8%& X 20539 H#UAxA wdH
Malathions 5% ¢ #7194 ¥ GC/NPDE o] 83t ALN)9} AP)S Z=
b goUME AYAHog ENY 4 glon, £ GC/FIDY GC/MSAl A7 &4
T 7bssith 471244 ¥4Ex HPLC/DADS| &3] £4o] 7153}t
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Aldicarbs 8% 9] carbamated] &<k ol EUAHI GCE A EA3l7] o
+ Fol Aoy, =3 34J& A F HPLC/FLD (Fluorescence Detector)&
AgaR FulRsta) YeHoe cabamater] FOHE ¥AY 4+ ow, Feol T
gdAE GC/MS2% ¥4o] 7}538tl. Thiocarbamated] FUEL F2 FFE&E
T3t o] 79 FF4EE ICP/AES (Inductively Coupled Plasma/Atomic
Emission Spectrometer)& Al&3le Xegxyoz EAE 4 3190, Manebd}

mancozeb2 %7HMn)E ¥ 33 9|3, zinebF} ziram o} (Zn)E FH3F U

o] ol £35S 3% Z TS S FFRAY F o

24-D9} 245T 5 2F9 a4 ¥Fe HPLC/DADE 2H EXo] shsshy o
€ ¥4 UV EY=E 1238 o 8459 FuF T8 A&7 ofHe=
Z methyl =33 & & GC/ECD & GC/MSE EA3IY Znjzkra) E4F
& At

Esfenvalerate’s 5% 9] pyrethroids#dl &¢2 GC &2 LCo| 93 o] 25
78t AT GC/MSO 4% B4yl 7H3 ERHd s 7iddy.

1,2-Dibromo-3-chloropropane, ethylene dibromide (EDB), fluzifop-butyl %
loxynil §-& GC/ECD¢] 2i3F EAutdjo] 71% £ Z=E YelU 3, pyrimidine
carbonyl family= GC/NPDol| 9]§ BAo] 71a =7} Fo}.

AN FdEe A4 Fxd wg GC/ECD, GC/NPDE H™4 e
718 AHEE W 7MY A&8E #=E Jetdt. 53] carbamates} thiocarbamate
T 22t HPLC/FLD$} ICP/AESH] 93 £4202 71 £2 B4EAE 25 A
o 2y ol & ¥ A o] AHAel & GC AE7] AHEL o3
Fele FoFe T4l EHated ool Ao oY EAE MAH}I] AMMe
GC/ECD$} GC/NPDE WdIZ dZ3tY FA AMgde WSl ded,
GC/MSE AtEstd =] g B4 R FFEHe A & + U= 23
ol Atk

(i) WX 2gH

FEUYL EHUY T4 sty 4AH FE0Y AE (matrix)ol @2}
g 7HA Wo] EAstuz & we 13 AP FEYA 2o HE HED
= @2 (Quality Control)E 43 3}ojo} it}
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TAMNE :

TA AMEFT ¥F FEUL 4 w49 A gt A g dgstoiop
gk tiEAH] WwyoezwE AA-4H FFEFW (LLE, Liquid-liquid Extraction
Method)®} i}/ %% (SPE, Solid-Phase Extraction Method)®o] At.

HA-HA FE2HL FoF AFd wt pHE 23 FHA FETF YonH,
g 52 &g A F& A4 Fdd A ARE FE2YE A9Es 3
o o 23 4ole &vie FEHA AMSESF g1, FF &l AMEFe] B
o] AR EE @l A TN FEHL vluH U cartridgeE Al &= ©

|

=

ol ey & guje] A Xo] Wn Rujo AujFe] How & &I} A
e BT F de FHTOl Y] HZA gol AHEEHE FEYolh

Q@ EFAE

EF AR 28 AZRE A4S FE3] Astd AMgEHE 7 A9 d W
He EY FEE F53UEF (anhydrous sodium sulfate)502 FE-S A
A & HIE &ulZ shakingdtd A FE3te WRoltt. 2y FZo| ¢He
¥ &4 (Soxhlet) FEFAE ol &3t WiHe] Bol AHEHY oy & A

B3
2

UR 43 & §ux o] ARHE @3] dvh. HIde 254E o8
gt pAo] F&HO A= FFE FE3= £S89 FFY (Sonication Extraction
Method)o] @o] AHE-H I Ath. 23 FEYPLS FEAL0] s &2 5 &)
o] AH&gx H7) g HIZo &% B e FEH F9 shdelth. o] Y
T EYGES 29 myt A F B §F9 v%E& A /7] §HE FEIe WY
= Bo] AHEET on, HIde AFEv] &R (ASE; Accelerated Solvent
Extraction)7} 7|5 o] A& glc)

@ HEFAER : ‘

HE Foll BFIe FAFE AFEH8 AsiA= Ag AF (Sampling), F
% (Extraction), & #)(Cleanup) ¥ &9l (Determination)9] 49AE Ao} 3ot

NBAHE FAE ZL 5 MRS FEEUE S F oA e @
AZA ol FAY He FHIA AJEC] FAHRA FA sHokdtn, EHAES R
AL 71 £ A FEL dgsor gt FE2AAL #7] SWE A As

ﬂi
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Z BA i 54e 2330 v AL acetonitrileo]t} acetoned FEEW=E 3}
of LLE & F2 A4t a3y S/HAEE 48 FSde S48 #2273
XNE F2Z AMESIY AYPst T HIZde B8A 149 YAA (critical  point)
Hop & 259 4 AHdAM FEde 2YA FEAA (SFE, Supercritical
Fluid Extraction)& A}&3l= wWyo] sigso] AF *1391 Ao Fo| ALEHI
Aok A AFL wd WHER Aol &u) ke HAE DAl i )
(partition) 49 XtolE o] &3tAU, EAY F7] AolE o] &7 GPC (gel
permeation chromatography)& o|&3te] BAste o]l wol AHEHS feu
olal HhYEL Be A &uiE PREF 3 AgY &40 oy BA gy
49 £ 353 JAd gl 35§ Aoyt 27] Wi ojEd2 dHLE
Qa7 Asted odel 7k te FA dyol AY=n Yok SFE method: FZ,
A 2 T35 ABE FAY FIF F Ao vinF BAFHon BAALR &)
A FE A E £ o Bel AHgET ok

(h 2= Bd8 3

ZetaE #E WA FeEde duAtgedM AMEEHE B2 E8EE
71, FAAA, $E8R/T5 29 g AT FAE 7HAZ Ao AFFHeE B2
A7 ob7l= T A

o] W= A (resin)g V=& HANA Eg2H AFE F=HA AU
IdA HERE s YA AR EHE 7FAA|(Plasticizers), A &4 A (Surfactants) 9}
43 4 A (Synthetic resins) ¥d 22 E/FT & U

7}4A 2 PhthalatesE0] ALEH 3 e, 1930d o]F AAHT Ue F =
g o]Eel 2o 1/40] Diethylhexylphthalate(DEHP)ol® Wl&ulA FHNEZAZ &F
¥ ZEYolEx WWFE 8%, dEFAA EFv 9323 Holdx, ZE Et4H
AFE, TAL7), vdZgw, AFEA HAEE FolEf, A=, vlelrtdE ol
= A" Atk olgF rtaAe ZAZZEIHHGOU n&AA Z2Z0tE
a2 HHPLC) HHHo 9dld EAH3 glen GCe #HE7]|§ PID  (Photo
Ionization Detector)\} MS(Mass Spectrometer)& AM&-3t1 ity FAWHCZE n|
Z EPA Method 506& GC/PID, EPA Method 5252 GC/MS 181 EPA
Method 8061AE GC/ECDE ©]&3te 7tAAE B4 & Ut

oo
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ARE4AY F9eAdd WEnA FNEae  Alkylphenols, Alkylphenol
ethoxylates, Bisphenol-A, Styrene dimer$} trimer5o] 3, 0|58 =2 FAANA|,
FF, %A% AzA 9 surfactants, polycarbonatet} polystyreneo] 2 &]at2 24
7HdA fEHe dey FHFAE dE L7544 FE2Pn Jdoy M5
Fot] AdEA N xEHol Holatge Aoz BEurg A Ee AFAM AE
Hu gl EAM¥hyge g HPLC/UV, HPLC /Fluorescence, GC/MSE 2] H1¥ o)
At

&) 274 718z 23
7182 A& WWFS} JEFAAN BHoM 97t 3oz o,
tjol2- A3 EJP, PCBs, PBBs, Octachlorostyrene, Hexachlorobenzene, Penta-
chlorophenol Fo] F5A2o2 EHEHI Ut ¢]& 49 FEFHA AL 4y
W, ol & ZeHE o] sstH oz s A4 (lipophilic)oloI A A e A F
SE A d3 £@IUA YolatEd] o) AR AAA =& steAol & ¥
=olth ol F3L 19609t A9 ngA ARolRE ZAHIE 4%
S22 FAE LAMEH AJHAJD EFo|i, PCBsk oln| A3tr|e] FAMZH
AHE-o] BX€ E3o]ln, Pentachlorophenole] ¢ = Fx IJEolu} 79 wepir
o BEAEN F& EAZ A7HAE FHoloh

ol 9 MY F2 71A Z=2rlEIHY (GOl 27 Whfo] R Fo]
B, 1% 4 22 EIHFHHPLOC AT PHE Yo, AdA ) EA st
E7F ol 2 GC/ECDY GC/MSe| 9sle] BAjstx itk ojulz W Eu]A)
NEAF TolSFA7 FIo E4ye] 717 & HYPHo] o] AAFAHY ZE o
At AF, ARAIFAA ] Bayio] & Azl=ol gt

ol 243 F&e EXYHLS ujz EPA Method 8290, Method 1613, Method
2A% o3 7}A7} Qlevl 25 HRGC/HRMSE ol 4-3le] EAsls whgoitt. o
2ol = GC/MSY HPLCE o] &3td 43 WYz Ut

PCBs(Polychlorinated Biphenyls)®] 4% & FY=H o] e, PCBsx t}o]
A3 utA7tA 2 GEFe] ofyn F 2107kA| 8 o] AAAI} AN MY o
Z} £AM5e PCBs o4& gzl

n]= EPA Method 6082 GC/ECDE ©] 43l 257} PCBs o| 4 AAE E43}

2
Ju
oX
Ho

Md e

ol

o
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I len, EPA Method 680& GC/MSE o] &3le ¥EAsta Ao

=) Te&

HEHA BAE dodle FFEL2E JtEw, & T2°] A &9 FoFF
o] BEXuhnl FY3le FF AAS (Atomic Absorption Spectrophotometer)i}
ICP/ AES(Inductively Coupled Plasma/Atomic Emission Spectrophotometer)& o©]
&3t E43ta A

(hH A N2EZAT JEY o2E

FAd2EZAOY AEA o 2EZAH (Phytoestrogens)e= QAo #E&3lte
A3 FTE ol8e] EF e EFEZMH, WWF Listdle 11 d& T4 =5
ot = WEHIA FAEAEZN AEZAY FE&A 8L sy BHIFA
g dAl FH Aol gle Edolmz A dde F2 AFolY AAXHAA
40 R ot

ol 8dEL2 vliF Polardt EZolojA HPLC Y& ®ol AH&sta 3oy,
2 ZAxE 87" ZALAAM GC/MSYH GC/MS-NCI  (Negative Chemical
Ionization) W& ©] &3t YAAFEY HFFAM EH32 At 9AFFA o
¥ Bl o] Wxd &3 o, AAAMY WA FhEA B o
YL vl5 CDCo ¥ A9Ed F& Furt Hdg A4Hd, 129 nis
EPA B 1A Yo|x =AU P AU OECD(The Organization for Economic
Cooperation and Development) 2 & Xy WHO (The World Health Organization)
2+8} IPCS (The International Programme on Chemical Safety) ®.314{, UNEP (the
United Nations Environment Program) B 1A 5& #Fx3td =g Al5€d.

(2) EDC EA9] 9314 Wby 24}
b B4 R A=A

Ch M7 2 98X
Carsone] “HZ9] B7o|4 #eEdol YAt Afol viAe IFE 7%
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olF, T, AJEFEH] IFEL BE AR FF L oF RelF At
Colborn Foll 98l A& AA =T gtk Azto] el EAL dF 10T
Fo2A to|galel} PCBo] UM AR #HE 72 FAFH4EA: UAAT
44 % o 8% FAe a2 ¥y A dAH & FekAA-Eex
o] 5ol Ao Eoje¥ Z2ZEH FAG FE&S Foe Aol ¥EHA A
ol t}.

WEA AEAY Foe AAYW 3229 44, |, olF, AL, AR
2 widg e QU4 EA & U3lm OECDe WiEnl 7150 ®ss do
A QA e ZAAd A7 AT FFE YeEhE U4 EFE Fstn 3l
o olE& F2 ¥4 StEAZA, F8A ARG 52 & 2§ (mimics),
24 (blocking), Z'&a}&(trigger), P F2Eo wat dEHH, S A
s A 21, A, A A&FHoR EAFI, T A T AYEAY A
B2 26 FEEHe Ao Aude Aot FHEAY EFHE AAKINER
I71FWWF L £ 67, 988 140 94F F o2 7HAoly, v]= lllinois EPA &
&e O ¢85 EAKnown)Z4 DDT 5 192 @ 7FsAol = &7 (Probable)
2ZA FlEE S 29 @ oA HE EA(Suspect)ZA BHA 5 26%, & 74%02 F
23ta gl

o]} ¥ sle, o]u] 1970 dth €] Diethylstilbesterol (DES)Z 1 fALEHE0]
J2EZA £EAE ARSI ALY WEEAE RBAA, AAVA FAE FE
3 Ao, Z18/L F elole] B vXe FIFY ATt JPHo Kok
OFA TEY 1FEE =523 APEARE o889 A¥E 3o 4T A3
£ A2 = Adertel] giFt =Fo] ArIHo] FA, LFAHeA o]E endocrine
disruptors (EDs)ell =&@ oA ES] A Fej7t &3] LEH AFEH ¥
43 Al XFsHE v)F EPAvLA A3 dAold Fofel A 27 o2
P, 1994 vlF EPA AZHs A7ES WEHA FAER &AL AF2d3
2EZ 99 A AF/ TS 3v) FHEAZ Hopolk F Aolgtn FAHsn
At

olo] wat MAZLZE 2 i Fyol UM HEAT 718, AUA, A, 2v
A g, FARFZEAETH FFo2 dHrlde] Tt Jlon, AAFAME U
2ul7 FojEdol g At AdEEe A7 B A7 43 Sl 2d
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A7 TEE T wE Ao TS AAIBIHEA B2 444y d7HE F
data gt

84 T ™A vAe d¥e2Me oF, FFH ZH ERF T
oA WEHA FelEAd 4 FAol BAHNTGE dTEIE §24 WEH
FANEDY A =27 2 FHY JAHE #E Bie F3 =8 4Holo
A A whdo] a7 Ed AF7HA @2 87 AHAL kT EA viA= W
oA FohEde 9FE EY, Hdute] BeAd EGFIFH 3, &8, 1F
A FHe FA 4717 A1 EYol He JRAX Aol LHHJL, "F 2
Hso Ao}, FolFe] LE=HT, oA dFHE g3 Yoo FH o] Fas)
o Aulolite] dolxithk 80 T FFo AR FHHAME MALEC] ¥
B gFEAY 907 dF wAHULH, FYFA ¢PHEE FAF AH FA
o Fideg Azt gelwn, R BeAMT wEoe d@Ewd
(vitellogenin)o] FA M T YAHHE A& YA} ATH

B3E5HF 2 FMFY FE, 19803 E2uF ofxZIt SFoM HIE R
DDT %ol o3l F3lotelo] 4277}t Halso AAF7 §43] F248eH, AR
ol¢] 7% PCBs k& o3 ¢ R3lgrt ZAHJR, ATddrxe BT o
o] &AF, TFE UHMEFTRA =&HWA, FI& A E VLT 5ol U
e A5 A& BaEaich

A ZFHAA e DDTA oz dzte] 4537t dojubA] ot do] F3HA 2
e AARN7E dojux, EnrE HolZ e £H AT 2EEA] T
BI7IE HoEZEA, U3 29L& FAHLFY 25003 FHEH Foh
53] ARy A i, oldo o T&A, T4 muy Y, M7 i
1 W75 AT A7t doju, olE BFLY 229 AHA T4
Ayl X FFL 15 FE AU AEZS JEY EAE <2 A9 &
T o] opth
FFol W FdFgeoze LES AL stdhFZHY A isAzS YA

AHZolE T2 FARNY f9deg PCBsE d4stxn ok =3 E2T A
Ao 3 FHAAM AAE2 29 oiHAnE A& g A7 ole] #AHNLH

T Ah89 DDEY PCBs 2@el od 722 HaAtt oMFEANM 471 71%,

J
g guiel BFY, A A5l P, FYVY LAY, A5 B2 5

4]

Jm

Ne

i
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Aol PR G AF7AHA A8 2oz sjuE DES Thalidomidez-&

oA Foj2 e o] RuHD Ut DESE o] YAR] §ae x|
&7 A3l Fo437] AFHL, AAe Fo2x AMRHAT Y4AI71HES DES
B8 dHEY ofolg F, olEe TS| FHA Ask:, 4444V BE 7
I JAY, FEEY A, a8 Eang 2 ngd go] wAsP T, v
A AV} HEolA FAEED dlo] HAow, B Ade AEHEA AN
3 A7) AT o3& BASh BE 504 olFe go] Aye 4 AF L] 10
th Frbol M 20o) 2wk ojduold] velti, AT rFoz JAEA REe
Atell 7k 2] A= Aot

ojg} Fo] BHT2EY ¥ FEHANA JYHT Jon o|5L HolAEE
T3t 2 FHFo] VEFFHeE BN FFHOE AAde A B &
22, A3, F3o] Ho, AAUZAT &S A F e otk tKo] Az

T 7€ PAA B Ax ug o] EATT JHEE HolAE S
Ao HVUA AeistH o g wjrH(Magnification)d & Uthe Hol BL
£ 7]& ot g

+8 vt A f3l FatEAdG G475 -]l AAHT] AR AL M
EGdye FHHAD 1GA HAAEFT ARt Bl A7IsHNE EE
AlZBtA A FE ot 28 EA7HA] thol&alely ek 5 dvtA sstEAn §
2 FAe AAZE okse #E R W FAYG FARIY AFE oA

3t el ol
o2 YWIHAZANED EAe I7PF A Rzt ZAAHY FHAME

sAsford B AANZA FoA0] M FREHe FL& ITFEHT 8 Rtk

mlm

-
=

2

53
z9)

(b a7
selgelola ol 44, £4, 2¥HD Qe WEH FARAY I3 BAL
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Tl ¥, 299 ¥ 2gFEFS HGstn, FAHAA oA E vAe IFL
9317l fsl, Slol MAste kBT E, o¥F{, AF IFFH, 2H EFF
ATE W22 Y475 o4, AAZ2 8 ¥4, 4dF, 44 715, T84
1F e, a2 A7 o4 & AASY, gdFA, AHEs ANIT 4
7t A1 AAH g AP, ZAHooF ok A7 WYPELZME
(i) vl XFF JAFFTES 222 IHFY 22, Y452 gHdATsE
& [Gonadotropins; Prolactin] I} A2 RZol=3 2 & Estrogens;
Androgens]}, 31743 2&[Thyroid hormones]®] £33} o|& TEE9 UF
[Circadian rhythm], ‘d%[Circannual rhythm], AJ4] ZF7][Reproductive
cycles] 5 &2 F7|U 3289 ¥MFH TAAZ[FE7], A7) BA7]
=7 Tl gAY, olde dE 529 HFASE gddT AN
&, & Hol ppt &3 A ppbel Hul A W] deEre] 522
HEFE 23 & 5 e SAYPZA, AMEGS A Yoy vAEG S
Bl ojg g FAYU AL, FH
(i) el A(vitellogenin) o] Aol v+ Fg
- Vitellogenin mRNA¢|| tj & RT-PCR
- Vitellogenin®] FISH (fluorescent in situ hybridization) assay
(i) HEHA Fol Aol 2 S4vS F v, 418 vge 574
(iv) 458 s34 H4 d&, YA A R A8 HAL
(v) Estrogens®] & /&, AHY
- 17 B -Estradiol
- Estrone

- Estriol

Estrogen glucuronides
- 17 B -estradiol/11-ketotestosterone ratios
(vi) 529 Gonadotropins®] =3 7, FY
- Luteinizing Hormones
- Follicle Stimulating Hormones%
(vii) Androgens®] 3 7N%, Y

- Testosterone
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Dihydrotestosterone

Androstenedione

11-oxo-testosterone

11 B-hydroxy testosterone
- Androgen glucuronides
(viii) Thyroid hormones] &AW 7ja, FH
- T3 assay
- T4 assay
- Thyroid Stimulating Hormone%
(ix) Prolactin®] 3% 4a, A Y
- Prolactin bioassay
- Prolactin NIA
(x) Aromatase mRNA &3
(xi) in vitro cell cultureE o]&3% FE 2 GTH bioassays
- LH bioassay
Rat interstitial cell or Leydig cell proliferation and
testosterone production assay
Porcine Luteal cell progesterone assay
- FSH bioassay
Sertoli cell ABP production assay
Granulosa cell aromatase assay
(xii) Estrogen Receptor (ER)€] competitive binding assay
(xiii) MAP kinase, tyrosine kinaseo| ¢]3} ER9] ligand-independent
activation
(xiv) AP-19] activation®l v X< 4
 cyclin, CDK, CKI¢] 2&dl] njxle 9

- 238 -



SRR ¥
HEEEEEY

W4 A Aol &4 (Endocrine disruptors, EDs)o] AJejAlol| w]z]e Ggo] <
An WAY 52T SAE A8 AT o) 44 - wAel e Yoy w
ohel H2 Frhehe MTEREY B, A4 - Fud st -5 Jue 2
8o 4902 WA AR 00 @49 A} dastgtn RaHEy @
o2 AFY vlAE AYY 54 WE 2 AFHe W A%n T F Uk

A2 9B dolm@RY Ay A7Ye 200 94 4B FAL 2AY 2

# ZAel $F54F oA WHOS 7iEg FFA7Ie AHES @A 194 &3
dAte FHAYA BIME WERR, BFA 509490 FAEY BAFI F479)
FaHn dE Bu Eg gk o¢ o] EDse AXEH Y oioldd = DDT,
PCB, kepone Z12]31 ¥ FFEo] AWl estrogend} o}F FAHSH 28-& sl

Fgely ngY F9 wHE FAANOE Rus U EF 1998d 49 4E
o] 2¥s|2 FUEA EREG vl ot 2] £74Rd ke E A2
2D AlZe 242 ZAao 280 A tlo]ale] B4 20u8) olAo g T HE:H
te $339 R1g stn Yok

E3 vlF Qs At Zujrlelx DDT o #34E< DDEZ} ZAd =
ZEo] LF8 EAIE ¥ gl oA, olZe] £ FAHY HHLEE A
Aoz £RAL AL, Az FHAME F£IFR T A A7
o] Yehutm ot A7) olite] BAHJIY d¥H 2% DDT, DDE o =&
AR GE2REH F3E FRE A7 AFY oEdoidat, AAAHA #AA B
TS HolA @enEH, olgg EAo] ¥, ARFATAE 9F S Fc Aoz 4%
.
olf BRI ZEEL AAlde 9T AR e ¥ FRoME Eohy, o
AAd e AFHA FFS 0% ol eobut 2419 A AN ZAE

o7 £ otk ol wAY uAF Ayl JZT2EFH FAG AEE e &
ZT2EEL AAdE olFd sk 7AA e AFZoAME =Hioht ojdshA <
B 993 AAAL 5 deng, PHEA H4YFE A= ¥EHeE =
EHAE W WENASG Y7o v SHAH] YA HUT

R
;O
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A - BAFAAPOlE ERFY A - DA uAe 9FL FIEE AP

2 U R 27w 24N, 4 2 F 24 2 ZAVTAE, 9 - g 2y
A 5ol Ao FeHT R 27\ SAANGAAM - £ FEO it mujAR
B n9, 473 AFERE FAF o vehde 54 2 FAE HAbetn, &4
A3 24 g ZAVSARAME S FARE oA A APEELE =5
AlA G- 7719 SR, FEHLE L 24 wgd vXe 9% BAEH,
Wl - B AL A GAME BAYRE BNz B AR dHld APERL
=EAY o GAFE B oul - BAY] HAe) ulAE Y Hrkse FAAHAE
ok9] shijelt.

European Workshop on the Impact of Endocrine disruptor on Human Health
and Wildlife (1996)4 H1iLgt estrogenic E+= antiestrogenic chemicalol] =2 A)
HEE F ¥ endpointZAE A9 i, Au), AHHe wg, BEAAI|Be
4, FSAHZIRY 7%, olx8A ] ¥, T, Y, wurizt, auRE,
W&, AAF7), A7, {4, 243, 3 BAEAY, 3R £ 2 4459, LH
2 FSH levels, androgen 3 estrogen levels, 24| Z2]e] §et& o], Ay24z37 9]
Hz2, A o, AZFAFY A4, AR ALFoRA oJEL 44 .
LAZAAHA Y endpointe} B REo| FEEo 9lo] endocrine disruptor 2
environmental xenoestrogenol] 2|3 Q&L AHA, Apsied oA A4 - BAE
BAEIT7E M F8T Aol Be Rolz Atgdd. TI vF BARTH
o OECDo M 2 E 3 WA FhER AYHAME A2 - SAEZANGYE o
St AFFE WEHA 2 A5 vie 9 HMEEE su o
w2tA HEHA Bl FHEASO] APFEY 44 - HARAHA) viXe JF¥H
3 2AE71MY e WENA FhEAY FAAE FHsed e ons Ao
I At Ed.

(h a7y

AYFE (AR, 47, YA 2d2, £E A4 oM 4ARYL o§
st ABTolMel WRUIA golgde] 2UAUY B BARY Aol F4
He) S5 2 Y4B $4 oine FH
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() BAHSH A4
- oldTh 4HEAAY
- A AASHAY
- QA AHSHAY

(i) #7, 271 24 R NBF4) BNE 9
- g5 RRE 4%
WA B el WAE 9%
- BE e T 4%
- B BlAE 3%

(i) e, P4, B 2 TS BAE G
- garIme wg R %d RAE 9%
- AAAZY W4 2 Aol MAE 9
- AAF, 254, 9AE

-FE2Ee A 2 z2Hd uXe 9

[+]
>

]

k=

71, 24, f4Y, Bt njXe 9%
- 2olgE 2 ESYFel v 9F

(iv) FAel mxE o
- A, Ay, d4& A 9%

- 447189 Y 2 75 BXE 9%

AHAE B4 R 7Tl VIR 9F¥

A, 284, BHS vAe IF
-3289 Y ¢ A4 vXe 9F

- AAEE PYFo v IF
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9. EFAd(Hel2A)

Ch W73 2 9e4y

WERA Zolede A&717E nesig o IFojz, AT 2o g wg
4ol AdAET EAd FAdHoz ;g E
carcinogenesis®| 7hg/do] FEs7] Wi A4, S 4T g4 Azl M3
A@ Adel Hi e EFHATE FHoIt a8y FES o) &F YA
dTe
BH gle Woldd % #¥ FHUAEY S Hol9} gene markerd) 54 E F

Al st ddAdel XEE dte AL u$ Fascn Algdr)

g

#o] ¢ 2 Hormonal

3 Hlg3 Aol a7EE S4dYclz, QY AB2A €Y F

kQ&U

hH a3
(i) Bacterial Reversion Assay (Ames Assay)
Salmonella typhimurium TA 98, 100, 1535, 1537 #F#F& o]&3}d,
histidine 874l thg EQWo] FLFEE &AUstes HHQA Py
(ii) €44 ©]/¢A & (Chromosome aberration assay)
Chinese hamster lung X ovary MXE o]£3}la], in vitroolA 3stE=
2 A% FAAEGARE gofste I
(i) FFHEE o83 AHAF(in vivo bone marrow micronucleus assay)
moused] FFo]  FHFEAZ  As  HFEHe AHIESAY 49
(micronucleus) A& AEEZ sl in vivo A g%
(iv) GHE 71995 H(Single cell gel electrophoresis)
3gEAZ Q% DNA &495E DNAS F232) 43 22 AX leveld
M 2% 5 e A% 389 HA 7Me 2N 1999 Univ. of Washington
o] Dr. Singholl 9}3] 7W#= A3 Apoptosisk #zto| 7} wl¢ 83 tool
ojt}.
(v) Mouse lymphoma thymidine kinase gene forward mutation assay
DA #HHA Ames test®] point mutationd} in vitroF Al A o] A ol A
o] dAA 2 damageE FAlo| colony sizeZ T& % ZHo] 7lE3 AT
oz #A AFANFEC] FHo] Ho nHHY WHES A7 A

International Harmonization Zt¢gdo] X Fojx data A E g Mutant

- 242 -



programo] 4835 o3le H2ITNHY.

(vi) Supravital in vivo 28X g

71&9 nHAHRA SFAILE o]8§F 2AFY o dHE BT o
g HEEAMN FAAA &4 &Y & Jde invivo APYHOE HZ B
9] Hayashi groupellA artifact® FE3}7] 93 Wy oz2r DNA 5
o]fo 2 w¥hg3lE  acridine orange (AO) FFAMYP L Lt o]
WHogze ZIHAE diild 2x¥dr o|Rrtsstd FAHEF
(reticulocyte)oll supravital stainingg A8ty FAAHETLE FMYFS
Fdote FATEE AEIL FAC FEA FFE Pte 2¥YE HE
ste Woltt. o W TExFAY 4G AMEEY] HEA FES
Folx &3 AAHo2 A 2¥E A FAHET
(micronucleated reticulocyte)E #&3le WHozA o MeAo] ¥
o "B, A Fol Hold 771 ezA], & OECD guidelinedl] 5=
7] A3 & =9 AL 2&F Uk

(vii) Cytokinesis blocking in vitro A3 A1 Y

in vivo 2BA & AE7] Y3 in vitroo| A cytochalasin BE ©] 83}
AXEFEE blockingsted 48 A {FF& SHste F&3 toolo|n x|

=
= A& Q1 Harmonizationo] §273] o]Fojx1 e A7 7|Holh

(viii) Transgenic Mutagenesis system

(i)

lac I} lac Z HAAE AYstel HerEAE AP DNAYAMS &48 =
ot TAHE AT + de FY AFHeRA, Qo wug, B
zto] 23hE in vivold4 AlFE tASY) As) BFAN2N Be

g a1 Qe HA A7 MY dobt 30, 3L =2
A2 £248 DNA leveldlrd ZAHE E2FHo 2 Transgenic fish®
NIEHSS] Dr. Burkhart® $402 F43 #2%q ¥ 47 /¥,

re Hm
X N

B
H

A o] 2 gene marker AT
FAZ FEAAN WA FHERY ZA87FE HFse TS FH87)
A8l gene markerg AWt Fgste] wAH YAHAF vAE A

He BE BARARY FAWol £ L WYy FBBAE FI

oo
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e 99, AA%A

OhH Q7o i3 2 984y

“ZAE & # “Our Stolen Future'd) X & £ e AXHY 382 Ho] A
g A7l viAe FFo2 As) IR HEFEC FFE Aolgte Fuvt A%
H31 Ao A2 §e HEHA FefEAol 7 UM o7 Z2&e LS
EREAY dAste WAoo kAN EY AATYH 2 H4d FolE xadde
EA4TH FAEC AANHEA FHZ2EORZ Bge o3 Edd dg oy ¢
A7t LG AR ofv] R Sle Adelth WEHA FAERL AAU
AM WEHAE B, 994, AZA o E2FFH rdez 4¥S A

53 HEHA BREAL 4TS e F HE i FR3F AH7eH
2HE H32E dAE @ AJIEEN AR AdFd ddteg AA3 EAE of
71N gk ofet AHA FelE doA AUGAY, AGY|F A3z A
FTE NS SV T AAT 2A4E Yo F ok

2o HEWA FRERL 715, T E, dPFER] rat, mouse, guinea
pig oM A FAF WolAAA AFA A Wzt P EAHE UEE &
Aok WAl o Yoz REH AAE Riste A F8 WolAAEA,
A 7tkAe] MEEC] Ao EA3E V%S 2&39 AE&E 1 U AHF
HEH HEWA FA=2AY dioxin#} PCB & APFENAM FAYAH5E, 99
AEQ T 2 B HlEX9] mitogenesis, NK M X &4, FA 59 WA T &
B AlZ5E Aol B g ut ot

3, AAA 9A W YA e =524 dF, 5 2 /1Y, 28x
Z471% Tl 9FE vlide Bart gtk 53 A 44 24 2 Ha
243 gFol i SHAEHRS HH ABACEZY AFAH T Wi ol
ARME it A, 7Y 54 FLEF5oE AHSF, Fo48 29 € 558
A5 Mot 2 AA7FY &4, €5 BNAIH 22 FNEE St
5o #dsy w9 Fasy A48 EAvE S o, AAZ dEHA HEHA
ol &2 3l TCDDS}t PCB 5& Bld @e 2 x&Ad= dopamine
% 2L ABASER F9 W AZFAEY calciumE =] FAAEE WFos
AN ARG PFFoNe} AAVF &3S FLstd S0l F Qe HUF FhE =

Aot Eg cadmiumd} 2 FIEFY FFHT HAXA U 43l DNA &

}

N

o ©d

!
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4g dosle F, 4AW AASAHE obldch BAA L ABAY AEe A W
QHAE B AFAEL YUSHE cytokine X AZRYEA 190 4F 5285
gstel 715e] 2AWTT LA ol WAAS AFAE N2 dxHez 453
$3E oz Ardn, W FAEade] =24 BAS AFAE SPHez
t 435 gEdoz S4o #9d 4ol 2 Aoz WHAR Aok e,
2ol Fohgdel =&A A L opETOIA dehbs A% 2 AA o
¢ 54 %48 AT AT/ asH, 49 A7E AAA 4P SHH B
gohizt WRUIFNEAY SG4B AFEH AAH] FTFATI WAool
& "ast ok

tR

b a+89
() BYSAAT: T-AZ &8 2 vj&y FAYAANE, dFAL FHF
A, AESY FEEAC o3 HAARY] FANE, TIYIF F4NHS,
phagocytosis, Z}% cytokine?] ©@¥a % mRNA FF9o| &d, AX % vy &
Lol g &3 AFAP A¥F.
o. WEBIA G EHo] A HHFl n|A
- AN &4
- BlA 2 g B HMEQ Foks} g F3
- HZo M B MESY EXE &3
o. WEBIA FojEAo] M7l V5o v 9%
- HIZARE g T A2 fFofst g &
-HZAA T AEY X5 23
- "o A helper T cell ¥ supresser T celle] #X% &3
o. WEHIA Feil o] 7l BTl vlAe ¥
- AT R HEFT FAES £F
- B9 x4 E F(lymphokine) 2] ¥3} %3
- Cytokines 3z &d AF
- AAtzAQA A HF
- =3 DNA #4 % &2l
- Egan =Y AXUEY

2%

rr
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Transfectants-t A X E3tul < &9
- EEEHYE oM dolEL (CAT) BF
- AALRAERIAIE Y AR 84 &3
- 718 AYAE Vs &
(i) ABE4AT: v15 EPAY] BANZEAHAE 7to]=21l OPPTS 870.6300
o Z+ FEE, 7Iet g L Y5, FERANANY T g ARt
2l 71sA1¥H# fluorescent in situ hybridization, Immunohistochemistry,
RNase protection assay, Northern blot analysis, RT-PCR, Differential display
RT-PCRE A7ZA #BE AX wgFs o8& AE L Bz $£F9 AZEA
AN AT
0. in vitro & in vivodl A AANEA Y n|Xe A&
- AANEA &H
- AZBAZALY] 71A F]l
- AZBAEAL g AR BE
0. in vitro ¥ in vivodlA] XA AGEZAS AT Fed o= J&F
- ARRGEAY B4 2 O gAY 73
-ABAGED S /RSy #HE 23
-ABALERD AFAE LA W3l 24
-AZAGED AR ELY FAHR B e IF HE
0. in vitro ¥ in vivodA AAHRGEA FEA 4 nXv g
- AREAEA) FHEE 84 g
- gE FEA WY HE
- ion channel®]] th3+ <33k
o. 4YFEY T 2 AAFYA "XE IF

of. Z4 24 714

Zh W3 % 9.4

B8 328, & WERNA FAEZL AA WM FlT 2HE&
A S2E 85 W e BYdEy] Wi HZ dAAFHe=R

o
A

rlo
u<) +
o>
o M

&%
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Zox QU uF 3 MxE Safe Drinking Water Act ¥ Food Quality
Protection ActE AA ©ulZ EPA|A| 87,000 Zo] @3lc #3tEz 2 E3}E39

Al i S Hriste Hrkes A4, BE Foll glon, ol §HE
Ao g YA 2o U FZ L EPAY FE3ld AYPHE AFAY T Y2
ojtt. Azto] FAF wWEo e 3EEHE ZA DDTe 2ol 3280
FFo] olm dejA U 50 Fo stEtEA By ofg, olA7tA ATt o
AKD wo, AA, Eg2ge 982 xole FJFEAEE XFHY, d43=2F
A dzEZAY FAG FEL e Aoz AT Y. FZ2ELS A &
o3ttty &4l ftou 1960dule] EojeWA d2EZA 3 2AFTY, FYA
4 T A8 1A AWM E AET £E o Aol @8Rz AlAR. ol
B4 w3l EFEL FALELE J8 HEE sEFEZ] AU FAH vhA
Z2EAY L7 dE 873 B e UWEY FAEIEZ EYT. Ry
A ZlEde AFEL HolAle g T3 2 FHF] VEFTHLE FUtEY T
FHoZ A dFd Fol FHE F Uvhe d Yt HS FEY A F4
o, 44 Zl@o]l WESAY RgolM tholg o] g FEHE So] 1 d
g & 7 Adh ol WEHA FAEAY Baie I/ AEH A7 8 »
gk otet A SFHoME sidsior & 2 AV HAh 4 WREEA 3
S A, JA37] A& dd9 HriHAo] o]FojAol & FHeolth. wetA
HERA e Edo] &R0 nXe A4 4d 7HE dFEd, ol nigo g A
A A A2g ARy, IFFHo2 JEHA BAEF] fs4 Hrtd A
312 ol 1 EXE F1 Uch

) 784
(i) WEDA FHER AT E Y3 Estrogen-positive = negative cell line
2d X 44 4 MEd ve IF
Human breast cancer cell line2 estrogen receptorg 7}X|3 glo] 7|5HLo 2
estrogend]] RHF-G3}= estrogen-positive cell#t 1# A 23§t estrogen-negative
cell2 Y& 4 U1 estrogen?] J&L A7 £ 2do] Hoh AR
%42 F endocrine disruptore] Zylojilo] estrogene] 715% FEHE 75

HolAY & o]g F&e dAste AEE e Aoz IHA AY. PIA
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estrogen®] &g 7]TS AFdm o|I AFZAHE HIFOE estrogen
receptorg 53] 2§3lele}t Y= estrogen® TFHOZ A endocrine
disruptor?} estrogen receptorE F3] ojm3 Wy oz RB3le AE ATA
endocrine disruptore} & o] vlAE Fae] thal ZAMCh

(i) WERA FNEdo] A&3te 8 2 R Ligand/FEH2te]
452§

Signal transductionte] £33 45z82 % AF7 JPdH gu ¥
AL AEHERAH A= A9l ligand vleEH A4 E FAMT o
Folzttn RB3EQlth Estrogen receptor?] 7Z¢ Src/Ras/Erk2Z dAZAEHE
signal transduction pathway& #A43lA171ctz 43 x Ut} Src] A2
receptor tyrosine kinaseoll &3] 45 = ALHoz FAHFHYLS o
culde gty gdeiA ok metr] s estrogen receptore] =-8-5}
& endocrine disruptor®] 7oA o]gd Src & Erk © Yo}7} receptor

tyrosine kinase®] &3} AX & ?-;}O]-_\si_{f AL AF3 v E 7R = Aol

&2
flo

L

(i) A TERFANM E47A

Estrogen receptor$} estrogen®te] A o] 23 £A f7Hzte] LI o] Ao
AXPAe oiAe JFE B A77t olFA Kok HIo estrogen
receptor= <3 transcription factorZ  FE-&e A0 o} g} signal
transduction pathways} Fsdo] Jloke dFZAIAEC] Rudz o
Signal transduction pathwaye dwtz oz A EFWH AXT F&A 9 &A
322y &4std guAle oA AAsAA TE proteased] EASIE
S8 AXH7A a2 Azt Aggs FAHL B3 B signal transduction
pathwaye A X g - 288 2Esn 7)o @A B2 @zde] &
G Ag Pzt Estrogen receptoro]l ¥ APAH {AA BHE
estrogendl] 23] FEHE Be AL ¥ F 2oy estrogen receptorol
9}8 signal transduction pathway® #43le o|AZA HHHA @AY Ee
A7} &g 2L estrogend] o3 &ARE HAEE F o], FEAY FAX
£ Cloningdted, =& oln] ¢l F8A4Y 4% & 7@ = sl B
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-t

T 2}ell Site-directed mutationg AA|sld 7154 Bg4AE Eduo|d 4
AE FdI. =T oY WY FEAES LI B
F& YT

(iv) Ligand/ 8- A2 oy s Asdge EA¢F9 71 73

3T FE&A EHFEHAS FS ojud ’\‘li;ﬂ% BEE AAEA gotr7]
28l MAP kinase, Tyrosine kinase assay %2 Al 3t} Tyrosine kinase
activitye Ml ZoA £2]3 Tyrosine kinase®} Poly(L-Glu-L-Tyr)E 7122 A}
£3lg ZA3F}. Reaction mixtureE kinase buffer®} £§3}3 A2 E a3
% wgAA filter paperflolX g FA 3t radioactivity® & gch
MAP kinase activity MAP kinaseE WA HYE F3 Esid H MAP
kinase®] 712l MBPE o]&3}a] kinase buffers} £33 & SDS-PAGES o]
&8t E2sid H radioactivityS FATh olFA It NIEHEHF S T
Bt oldl @wEEC Yt olv] LF & INAS] FHARE ZAIG
t}.  ol& cell lysateS SDS-PAGEE o]|&3td Exgo) uwa &g ¥
nitrocellose membranee] DAL A #FAEIA e dfA9 FAE o]
83t @A3t= Western Blotting7]'-& o] &3tk =3 FA & o] 83t A3}
2z ke guds 28 d 4 de AE 71Hd A9 AUE §i @9
Sl B3A ¥4 F5o dAME A7 2o 53 AsAS A2
g45s0] #d dEd I ERAZE 4= owd Fyugz A
downstream® 2 HE3t= 7holl tigt AFE APy, o] o F

AE LH3le HMEFE ol&sto AwHF 7|50l Az AL FRFAE Yo}
2o

(v) HEHIA FellEdo] AA W nXe SA4L¢d 7A

AAY 4 234& HE 8 728 ¢ F RNA FZF kitE o|&3td RNAS
F23% ¥ I primerE ©]8-3lo] total RNAZHE] Reverse transcriptions
o]-&3lad cDNAEZ AAZTh. o|E Template2 3t} PCR F#d ¥ ZHae
271952 58 FAdh AW 2 24¢ ko] 22 mRNAS S5}l
24zte] §4=E ST =%, EFE WA FAEZY FFH =g Z
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AW 23 o] Wgste AT Aol 4¥ I AFEd disf Lol A
Aad FHE A3 BAx I A2"de FYIY Kit Fo2 Bu3A 84
EE SAY F A=EF A2 ET

(vi) YeastE A}£3F potential endocrine disruptor 748 2 22711
- YeastE A}-&3F expression¥} reporter vector |z}
HZ AGse dEo AEA FAHHe +E2 FEELS A HEHA
o wRE Gl AF ZAE ol dE] FAHIT AEHT UG A
W27 endocrine disruptor2 288 4 Qe EFE ZAE F Ue system
o] o] WaAHT Ut Yeasto] WEHA|Z estrogen receptors}t reporter
systemZ |3 expression vector$} reporter vectorgE recombinant DNA
technology & ©| &3t A|zsla, A|2HE vectorg o] 83l yeaste] HAHE
< Atk YeastEZ o|8§ endocrine disruptor® IAEE + Je EF
el
02 olZ& #AY 4 Yen, @& endocrine receptorste] AF{TE
Asle Aol olYe} 715 FHO 2 potential endocrine disruptor7} &3O 2

ZgsteA IUges ALI}eA A5z HAT F YT

(potential endocrine disruptor)e] A& WE A2 Yo wlw 3 hag o

- Yeast System$ o]-&3 AFEF HN 2 ZAEIH

Yeastuloll ] estrogen receptor®} estrogen responsive elementg& 7}3l
reporter system®] WL estrogendl] W W3 yeast N FET T U=
s sz od@ ARE cgxd UANSY ol@e ol§F estrogen
receptorol] Z+g3le]at A2t = endocrine disruptor®] FHA¥Y L o}F
@3] o]FolRAA ¥ Utk HAF reporter systeme] AlEL FHFHOZ
endocrine disruptor®] $J¥AL AAT ¢ Jon 7|9 @& endocrine
hormone receptor®} endocrine disruptorZte] binding assayell ]3] in vivo
oM 2 4L AHE £ UAvlol FH A& systemo] B F ATk 7lE
X0 2% yeast two-hybrid ¥ one-hybrid systemE 3} yeast& T8
Az £ ZAHEe F& know-howrt HPEoo Q1o AFH AP wE
J9 3ge 29 + A
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(vii) BFde AR ud @ AG A=y 15

AR BHoEL F718n slonz HuAYg EE HEELS WEHA ol
20 =&Ho gtk s o]HF YRUA FolEdE ARE o} &
Zege HE Jddte Al2"E FEL & A oHFECY AR T &
B2l VA dFE we T2 AA | ZANEE ol 85t B3 4
#H4g Frisle Ad RdS TEE 2oE AgAoR §7 AR A2HE
AEAZ A& Aol

v 84 & A%
b w73 2 Bay
gREe] A28 BASS GRHHo A AANE A WEIs} £4d
ol Fulde] olg ATz YR =} vl etk getd de AdgHe=
P2HW g 22 EYssE 544 s EF, B, By, HEAF A
Ae FART Qe wiAel g vz BEEIA I oF HFEFA A
Hol wAE FAoz A=A gk BHIZEY AARAE F AFTATE ZA
ANAANE FAREH AANZ AQ@Aoz HEd AFEA WA £t Ay
Mo olBAZ B &%, BAZ WA WY US4, AAZ ujAE YB3
EE 38E FEE&se W 47 5 = 4 Atk oA® A7E T ov A
°F ¥ AUHY JEAE Hrlsta Ao P Fo
27 FUTOIN =22 FAHEY] AT PUE =E2E & Uk 53 o
o] HgPozA FE2 AW

s

b A7EY
() BAUA 3 OEEATFY: Fo FAVA(GAD, WY =D, 4E
R R
(i) BAMAL FYRUEY 9 22 BANAL YRR A
wulge 23, BAAGN BNSHEY, ¥AANL PAE4 29
(fugacity 2@ 2 &)
(i) B8, A2H PASA 79 opA2 sehE RS 7Y 2 A4
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oMo Fa&Ex 2, dAE YERY BAEAN 77 2 AG4HA
Ao RaAl&x 2R, FHRIEY 53 A% L ATELAATE

(ivy 373 4328 EF9 ’'fate’ dF7|¥H/NE: Fugacity 2d& 83
A7 AANRINLFQ FAHIE2E &Y v FEAUGL g
FAH D7IAFT RdNY, FAxEARE FHLE U FHs=EE
o =2943A4 AFs 7T

AL AW AF

Ch W73 R A8

FaEFe AW AS A F(Toxicokinetic)s UEHA AQEZo| T8 X
Ao Eol7kA o}gA FEHI (Absorption), F48 EZo] o F7Iv =30l
doih} BEXE 1 (Distribution), oJw 3t #F4& AA hAE® (Metabolism), ] e}
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L WHAT IS ENDOCRINE DISRUPTION

A. The Fundamentals of Endocrinology

1. The endocrine system consists of a set of glands and the hormones they
produce that control and influence a variety of processes including:
. development
growth
reproduction
metabolism
behavior

2. Hormones are chemicals that are formed in endocrine glands and carried
by the blood to another organ or part of the body to produce a specific
effect. Examples include:

. estrogen
testosterone
adrenaline
insulin ,
thyroid hormone

3. Cells respond to hormone messages
. cells have receptors that receive hormones
(elicit responses at low doses)
lock & key - the right "key" activates the receptor and the cells
respond
molecules shaped like hormones can also bind to receptors

4. The endocrine system has a very complicated regulatory mechanism.
exposures to substances that can bind a receptor don't necessarily
result in effects -- especially an adverse effect.
absorption and distribution = ‘
binding proteins
receptor binding affinities

agonists

antagonists (e.g., dioxin)
hormone metabolism/persistence
Central Nervous System component

hypothalamus

pituitary -
feed back loops
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e.g. - dietary "estrogens”
B. Endocrine Disruptors

1. Endocrine disruptors are chemicals that interfere with the normal
functioning of the endocrine system.

2. Endocrine disruption implies an adverse health effect.
a. homeostasis (e.g., sugar)
b. non-adverse responses (e.g., sunlight)
C. protective response :

3. Suggested endocrine disruptors include:-

a. substances found in the normal diet
b. drugs, such as birth control pills
c. Synthetically produced chemicals

: pesticides

by-products of industrial processes (dioxins and furans)
common industrial chemicals
- phthalates (plasticizer in PVC)
- styrenes
- PCBs
-. bisphenol-A (in polycarbonate products)
- -alkyl phenols (used to prepare polyethoxylates in
detergents) .
-d. metals. .

- lead

- cadmium

- mercury

IL OBSERVATIONS THAT RAISED CONCERN
A. Humans
1. Diethylstilbestrol (DES) - Clear Cell Adenocarcinoma
2. Breast Cancer Incidence - Trend/Reported Correlation

3. Testicular Cancer - Trend
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II1.

4. Decreased Sperm Count - Trend

5. PCBs - Neurological and Behavioral Effects

B. Wildlife

1. Egg Shell thinning and DDT
2. Great Lakes birds and PCBs
3. Alligators and Organochlorines (Guillette, et al.)
4. Fish in U.K. Rivers
5. Florida Panther (Guillette, ef al.)
C. Laboratory Tests

1. Yeast Cell System (McLachlan, Guillette, ef al.)
- Synergy

2. MCF-7 cells (E-screen)
- Bisphenol-A (A. Soto)

3. Animal Studies
- Bisphenol-A and Mouse prostates (F. vom Saal)

SENSATIONAL HEADLINES CREATED THE ISSUE
A. Initial reports of endocrine disruption were used effectively by environmental

groups and some researchers to excite the press, alarm the public and persuade
Congress to pass laws addressing potential endocrine disrupting chemicals.

B. Sensational Headlines
1. Very little scientific evidence lead to sensational headlines such as:
"Silent Sperm"
"Gender Benders"
"Lesbian Birds"

and statements to the U.S. Congress such as:
"You are half the man your grandfather was"
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5.

Our Stolen Future

A highly promoted book written by Theo Colborn (World Wildlife
Fund) with an introduction by Vice President Al Gore.

March 1996

Lacks scientific rigor and provides scant scientific support for its
conclusion. ~

There has been a general failure to critically evaluate initial reports.

Withdrawal of and effective challenges to these reports go relatively
unnoticed.

Sensational headlines in the press overtook the science.

IV.  THE RESPONSE OF THE U.S. CONGRESS - The Estrogenic Substances

Screening Program

A. The Political Environment.

B. The Food Quality Protection Act of 1996 (“FQPA").

1.

H.R. 1627 (P.L. 104-170) August 3, 1996.

The FQPA requires the U.S. EPA to develop an estrogenic substances
screening program.

Key FQPA Provisions.

a.

EPA must develop a screening program within 2 years (August
1998) to determine whether substances may have estrogenic effects
in humans.

EPA shall require testing of all "pesticide chemicals," which
includes active and inert ingredients.

EPA may require the testing of other substances “that may have an
effect that is cumulative to an effect of a pesticide chemical if the
Administrator [EPA] determines that a substantial population may
be exposed to such substance.”.

EPA shall require registrants, or manufacturers or importers to test
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and to submit information regarding the testing.

EPA must implement the screening program within 3 years
(August 1999), after peer review.

EPA is required to take appropriate action under existing statutory
authority to ensure protection of public health if a substance is
found as a result of the testing and evaluation under this screening
program to have an endocrine effect on humans.

C. The Safe Drinking Water Act Amendments of 1996.

I. S 1316 (P.L. 104-182), August 6, 1996.

Amendments to the U.S. Safe Drinking Water Act allows EPA to provide
for testing of substances that "may be found in sources of drinking water."

V. IS THERE A PROBLEM?

The Question is :

Are Current Environmental Exposures Posing an
Unreasonable Risk to Human Health or the Environment?

A. What Are The Scientific Data?

1. Is there evidence of endocrine disruption in wildlife?

a.

Effects in wildlife are unclear.
There may be some evidence.
Possible areas of high exposure to wildlife?
Exposures are decreasing. What are current exposures?
Reproductive problems are disappearing.

The Florida Panther
25 samples vs 250 samples.

Lake Apopka
Best evidence of endocrine disruption in wildlife?
-Lou Guillette
Alligator “penis” size and egg hatchability

Reports of Feminization of Male Fish in United Kingdom Rivers.
Degradation products of alkylphenol polyethoxylates (a
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group of surfactants) are claimed to be estrogenic and were
claimed to enter the rivers through sewage treatment works
Resulted in denial of product registrations.

The source of the estrogenic activity was hormones in
human urine.

2. Is there evidence of endocrine disruption in humans?

a.

C.

Breast Cancer

) Wolff et al., J. Natl Cancer Inst 1993: 85:648-52.
Claimed to demonstrate (based on 58 samples) an
association between serum DDT and PCB levels
and breast cancer,

2) Wolff's conclusions should have been questioned.
: PCBs and DDT are only weakly estrogenic.

No association had previously been demonstrated
for high DDT and PCB exposure.
Breast cancer incidence has increased while levels
of organochlorines have decreased.
Diet contains high levels of anti-estrogenic and
estrogenic compounds.

3) Hunter et al., N. Engl J Med 1997; 337:1253-8.
data on 236 women with breast cancer "do not
support the hypothesis that exposure to DDT and
" PCBs increase the risk of breast cancer."
This is consistent with finding by
- Krieger 1994
- jan't Veer 1997
- Lopez-Carrillo 1997
- Robbins 1997

Decreased Sperm Counts

: Carlsen et al. 1992 -- 50% decrease in sperm counts.
Other Studies report no decline.
Men exposed to DES in utero demonstrate no decrease in
fertility.
There are remarkable regional differences in sperm count.

“Testicular Cancer
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There is an inconsistency between potential exposures and
effect. In the U.S. testicular cancer appears to be a disease
of upper class white males.

d. Neurological dysfunction in children exposed to PCBs.
e. Dlethylstllbestrol (DES) - therapeutic doses
250-350 mg/kg total DES Exposure over 3 months (13-19
gm)
DES is 5 times more potent than Estradiol
This is equivalent to 150 yrs. of normal female estradiol
response in just 3 months.
3. Is there evidence from laboratory studies?
a. In vitro bioassays.
(1)  Yeast Cell Bioassay
2 E-screen
bisphenol-A
b. In vivo bioassays.
) Variety of effects reported -- mostly at high doses.
2) vom Saal, 1997, claimed that bisphenol A exposures in
fetal mice led to a significant increase prostrate size.
7 mice
low dose issue
suggested cause for prostate cancer
3) Sharpe letter to Environmental Health Perspectives.
“) SPI and others (e.g., John Ashby) have not been able to
replicate vom Saal & work. ‘
4. Synergy
a. ~ In 1996 researchers reported that a mixture of two weak

environmental estrogens (pesticides) were 1600 times more potent
than either chemical alone.

THIS RECEIVED MUCH ATTENTION
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S.

The head of U.S. EPA's endocrine effort stated this is the
"best case for synergy between chemicals at low doses that
I have ever seen."

On of the authors admitted that the study was a "basis for
public policy."

The study was released just when the U.S. Congress was
considering including endocrine screening and testing
provisions in the Food Quality Protection Act.

Others were unable to reproduce these results. Raniamoorthy et
al., Science, 275:405 (1997).

McLachlan and co-workers (the original researchers) could not
reproduce their own work. McLachlan withdrew the 1996
publication. Science, 277:459:460 (1997).

What do other say about the Science?

a.

"There is insufficient evidence of any adverse effect in humans at

environmental levels."

- EPA's Risk Assessment Forum. Special Report on
Environmental Endocrine Disruption: An effects
Assessment and Analysis. EPA/630/R-96/012 (Feb. 1997)
http://www.epa.gov/ORD/WebPubs/endocrine/

"There is insufficient evidence to link chemical exposures to
endocrine effects in humans."
- European Environmental Agency (March 1997)

The National Research Council of the U.S. National Academy of
Science has been critically reviewing the scientific literature

concerning endocrine disruption. The NRC report is expected in
mid 1999 (7). :

B. Is There a Current Threat to Wildlife Or Humans?

1.

No clear evidence of endocrine disruption in humans exposed to
* environmental concentrations of naturally occurring or man-made

chemical substances.

There may be some evidence of effects in wildlife.

There may be a few areas of*thigh exposure.
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Exposures are decreasing.

C. Should We Be Concerned?

L.

Endocrine Disruption is still a hypothesis.

2, Whether chemicals present at low levels in the environment may pose a
human or wildlife health threat is a Fair Question.
The hypothesis must be tested.
Little is being done to test the hypothesis.
3. The scientific evidence at this time does not suggest that we should be
overly concerned. :
D. Some Ignore the Science and Use the Precautionary Principle.
1. Should We Ban All Chemicals Until They are Proven Not to Adversely
Affect the Endocrine System?
2. The Precautionary Principle
a. Second International Conference on the Protection of the North
Sea, London, 24-25 (1987)
" .. .[Reduction of PTBs] applies especially when there is reason
to assume that certain damage or harmful effects on the living
resources are likely to be caused by such substances, even when
there is no scientific evidence to prove a causal link between
emissions and effects . . ."
b. Principle 15, Rio Declaration on Environment and Development
(1992). -
". .. the precautionary approach shall be widely applied by States
according to their capabilities. Where there are threats of serious
or irreversible damage, lack of full scientific certainty shall not be
used as a reason for postponing cost-effective measures to prevent
environmental degradation.
3. When and how should the Precautionary Principle be applied?

a. There should be evidence of significant risk.
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b. Conservative assumptions in risk assessment may make it
unnecessary to apply the Precautionary Principle.
This may make it possible to use the available science
rather than simply discarding it.

c. Costs and benefits must be considered when applying the
Precautionary Principle.

4, What are the Risks of Banning Chemicals?

a. Pesticides and other chemicals are necessary for a sufficient and
safe food supply. Pesticides can have a beneficial environmental
effect.

b. Plastics are used in place of natural products such as wood, ivory,

and baleen. They reduce some known risks posed by glass.

c. Chemicals have contributed to our standard of living (clothing,
transportation, health care, food, entertainment) and increased
average life span in the U.S. (from 35 years in the early 1900's to
greater than 70 years today).

d. Could we create real risk as we chase hypothetical risks?

In the late 1980's, EPA focused attention on the perceived health risks of
chemicals produced during the chlorination of drinking water. This resulted in
actions by some local water authorities in Peru to reduce or discontinue
chlorinating their water supplies. This action contributed to a cholera epidemic
that began in 1991 and spread to 19 countries over five years. The epidemic
resulted in over one million cases of cholera and nearly 12,000 deaths.

(See, Anderson, C. Cholera epidemic traced to risk miscalculation, Nature

354:258 28 Nov. 1991. Otterstetter, H., Craum, G., Disinfection in the Americas
A Necessity. AWWA Journal, September 1997, p.8.

€. How many lives have been saved by DDT?

Dr. Bruce Ames, estimates 500 million lives have been saved by
DDT (U.S. Senate testimony, March 6, 1997.)

5. We shouldn't allow unacceptable risks, but we must not create new real
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risks in an attempt to address hypothetical risks.

U.S. EPA ACTIVITIES ON IMPLEMENTING THE EDSP LEGISLATION.

A.

The Endocrine Disruptors Screening and Testing Advisory Committee
(EDSTACQ).

1. The EDSTAC is a chartered Federal Advisory Committee charged with
helping EPA develop an endocrine screening program. Membership
consists of representatives from industry, the environmental community
universities, and government agencies.

2. The EDSTAC has determined that:

a. Ecological and wildlife effects should be considered, and

b. In addition to estrogenic effect, screening/testing should include
anti-estrogenic, androgenic, anti-androgen, and thyroid hormone
effects.

3. EDSTAC published a final report in August 1998.
: www.epa.gov/opptintr/opptendo/finalrpt.htm

Structure of the EDSTAC Screening and Testing Program

1. Prioritization
a. 75,000 chemicals
b. Mixtures
c. High Throughput Prescreening (HTPS)
) - Validation

- 15,000 chemicals.

2. Screening (T18S)

a. $350K/chemical or mixture
b. High false positive rate
¢.  Validation
3. Testing '
a. $1.25M/chemical or mixture

b. Validation

Key EDSTAC Issues
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Mixtures are Included

a. Cosmetics (botanicals), cleaners could receive high priority
because of production volume and potential exposure

b. Demonstration Program - T1S

) Contaminants in human breast milk

2) Phytoestrogens in soy-based infant formula

3) Mixtures of chemicals most commonly found at hazardous
waste sites.

(C))] Pesticide/fertilizer mixtures

(5)  Disinfection byproducts

6) Gasoline

The low-dose issue

. Validation of assays

Communication issues
The definition/description of endocrine disruptor, HTPS, T1S and
T2T.
High false positive rates.

U.S. EPA Implémentation of the Endocrine Disruptor Screening Pfogram (EDSP)

5.

On December 28, 1998, U.S. EPA published its EDSP Proposed Statement
of Policy (63 Fed Reg 71,542).
www.epa.gov/fedrgstr/EPA-T0X/1998/December/Day-28/t34298.htm
U.S. EPA adopted most of the EDSTAC recommendations.

Public comments were due February 26, 1998.

EPA® Science Advisory Board review took place March 30 - April 1,
1999.

Will EPA meet the deadline set by Congress?

The U.S. government has taken no speciaI regulatory activity concerning
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endocrine disruptors.

VII. CHEMICAL INDUSTRY CONCERNS ~

A.

Communicating the Results of Prescreening, Screening and Testing.
Industry objects to creation of lists.

Product Deselection.
The timing issue.

Validation.

Low-dose Testing.

Improper use of the Precautionary Principle

VIII. INTERNATIONAL EDC ACTIVITIES

A

B.

International Council of Chemical Associations (ICCA)

1. Members in:

a.

™o e o

North America
(1)  U.S. - The Chemical Manufacturers Association (CMA)
South America

.Japan - Japan Chemical Industry Association (JCIA)

Australia
South Africa
Europe - European Chemical Industry Council (CEFIC)

2. ICCA Endocrine Coordinating Group

3. www.icca-chem.org

Organization for Economic Co-operation and Development (OECD)

1. 29 countries, including Korea.

2. Working to validate 3 EDC tests (uterotrophic, Hershberger, and OECD
Test Guideline 407)

3. Japan will use OECD tests.
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4.

Need to harmonize U.S. and OECD program.

5. www.oecd.org/ehs/endocrine.htm

Regulatory Activities

1. Bans on PVC/phthalates in children® toys.

2, Polystyrene in Japan

Strategy for industry.

1. Actively work with Government agencies/ministries.

2. Coordinate internationally.

3. Harmonize EDC screens and tests.

4. Research to test the Endocrine Disruptor hypothesis.

5. Insist on validated screens and tests.

6. Proper communication of scientific evidence and testing results.
7. Object to the use of the Precautionary Principle as a method to ignore the

science.
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