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1. BH

LYY ) — BT A AR CICADYL, RAY DN —N_"—ZbHDH 7T KR—T7 57—
b - FE2BR [ 2R 52T (Fraunhofer Institute of Toxicology and Experimental Medicine) 7’
fER L7z, Zhud, BUAQ933)#is#, K4 MAK ZESWE®H (MAK, 2003), 47~
SR #% 2 (Health Council of the Netherlands)#53(2004), + K OCK[EBRBI{H#T
(USEPA) DO & AEFEEMHPV)F ¥ L o7 1 77 A(HPV Challenge Program)(INDSPEC,
2004) D 72D O TR I F W E T — 2 X —AQUCLIDNZ SV T 5, FEER KO
DET L E2—IZT 1% Appendix 2 ([ZFLHT 5, 2O OMEZFERZICAR I
7= B SRR A a8 9™ 5 7o BT — & R — 22D\ T OMERRR 72 SCERR SR AY 2005 4F 2 H
F Tz, A CICAD o7 Lt =—I|ZBT 515# A Appendix 3 I[Z50#k7 5, &
CICAD /% 2005 4F 10 H 31 H~11 A 3 HiZA » RDF— 27 7L (Nagpur) THIfE S -
itz B TERBSEHE & LUK S, REBRIZEBE 2 DORHESIN#E %2 Appendix 4 (2
Lt ERMeEWE 2 VR AER Lz LY vy ) — VST B EBM LR E e ek
— FUICSC 1033)(IPCS, 2003) A CICAD (Z#isi#k 3%, CICAD 7KRRHIIL, #7118
HRE(OECD) D i AEFEBAL A E 7 1 7' (HPV Chemicals Programme) D—Bg & L C L
PNy ) = OFHIAT IR T WS IR TH -7, A CICAD O BT L B =—IZ1E, 2005
£ 8 H~9 HIZ OECD IAEE & &I LT, BUTOW AR O—E L LT, OECD Ol
WRETHEH I8 LWEHRIZ OECD 205 IPCS Icftfitans Z & LT 5,

LY vy ) —U(CAS F 5 108-46-3)TH AL DILAE TH D, KITIETOT <, KR
EBIX W n- 47 4% 7=/ KSEAREIIR L,

L KREETHO LI TV AR L O 5O —ERICOWTIE, Appendix 1 2D Z
E,



LYV ) — VERERII SRS AR I RIREEM T CROMM->TEBY, LY Ly ) —ug”
R UE DR - BB - EW SR TAE LD HEBEREIERY TH D,

VY VY ) = VDRI T LE(EFTBBLE 50%)ThoH, LYy ) — /L idmEd
BEARMOHEEFBB LT 26%NCHW B, FrEb RS 31T 5 HE b P EfiA T
b2, TOMDPRT, Gebh, EXS, HRA, BRE ZEIV—L - -m—ar $F
Kl7x ERdD D,

VYV ) —uiE, B O NAERFEAEIR, & ICREAB LOERLOEE, T,
MWEEHEHEND, BEICHKEEND, 62, ARIBBFEKTH D WNEAA VY =—
JVERIR RIS DO FE K s, R ERENHRT A Z ENH 5,

KR L YIS ) — )V DFEERFER L )R— A N THAHZ LN, HENSTFHIESN
Lo T=HlE, LYY ) = U BNEEARHNIIKIRIR D HER LR W2 L 2L TV 5D,

KETIE, MAKRGRITEZ H2ne PRI D, Lo, KERFTIELY Ly, —L
OHBFBIENEZD, LYY ) —LFKRTE KX 7 VDA BIOLAEF T TV
ANERIGT B EBZZBND, HRIGEMA T TIESESEETH Y | BREKOSEMN T TIdt
RS % RTREME DS EIV,

FERGE I, eI ENS e Fexo TP v EDRSICE > T, VYL
¥ = VTR NI iR & D R 2 KRR,

Vb —AEHWEERT—XIZEDE. LYV Y ) — T AN & e TE
<. IBEIOREMEZ E L LTW5, 5HE L AYEGEREBCOIICIESL &, EmE
BT IR,

MBI EE DS, A REEHRBE K 3 D W T A A VY = — VR U O BE KR TO RS S
bo T LIEBIEIZ ANy 7 770y FRESCRITREZREZ LW D, ARH3 AN
LOPEFHED Y A7 TR AA L MIF#E L TWWaly, LR~ T, I—a v iCld 58
BRI, Y 7 b7 O EUSES(RIN b F B BRI o A 7 £)2.0.3 Z W THEE L 7=,

RIERRNG . IEREICET D L THRINLDE, REAZHET 2H 00T L858
i BUET LB 0 X O RRFAERAERICENTTH D, INOOHEEKTREIL, LY
N ) —vE R O R O 7 B RBERRR THEH S 72 RAE C 2 JmPTiRE LY

1M,



F v b, UHF, b FTOEYBRERBROERENS, LYY — LR A - g - 7
TREZS L TR S, eI sh, Bz s a vl adks U TRFICHE
MENDZERNDND, ARSNEZHRR TIHEDERIIRD LR TWARY, GKT7La—
NEHIRICHWES ST, VY Ly ) — VRS E ) BRI S5 ATREERS b3 iz
&b,

BB T, LY LY ) = VR GIS K o TR SRS SRR R I, R RER RE
. OBERE, AR (CNS)~ D, HXHIRIB EEOER LR H 5, *ﬁfﬁ@aib%%
T, REEIMEDORD & AAFRIKT 2R b,

EBREY O BEBEER T — 2 b, LYY — LV EEITRA - REREE TRV
DO, FEA - JEEAN - ETRETIEEWZ EBbhole, LY Ay —LEIRE KO SE
R L, PUEHERRIC &V EREZ 5 Sl 2 9TREMED B D,

F344 7 v N B L' B6C3F1 ~ v A2 5 HJiil#% 128 L7117 A FEDRER T, X
HRERA~OBMEFBIC L > T ER SN EEZONDBRIBENE, PR, Kikn L
DOEFRIER 2 faE & L= mEEBENOAEL)IX, T2 27.56 BLX N 75 mg/kg KETH -
7=, WIREI S 2 VMEBAMEIAIR A T Dz o 7z,

F344 7 v N B L' B6C3F1 v v 20 13 MRS T, fivh it R(LOAEL) ILEIE & &I1C
% LT 28~32 mg/kg RE NOAEL |ZHFE&IZK LT 32 mg/kg (KEGE 5 & H)TH Y |
W 72 A BERORBAMRIERRD HL7e o 7o, e R L1 (420~520 mg/kg AR TR &
FECRMMA G & Z U, Mgt RSP ARAE AT AT IT B T < . 5B AHIRAY
& D WIXBIEBHIR L3R O b e o 1o,

fﬁEM4?yFiﬁJM®ﬁBMBFL7?X’ONZ%n@&gWE%’ﬁ%UWﬂ@EM4?
> MZ 0~150 mg/kg REZ | 1 5 H, 104 BH#EE L72RER T, BB AMEOBEEIIA B
72732 72(NTP, 1992), #J 100 mg/kg (K E THRIFHEAITOMREL 2R & OBRRIER 2580 bz
. IRAT R, BRAEFAT R, MOBRBEZN ST 2 —Z BB Do T, H
HXARHE 2~ D BB A o9~ MR RE AR IR 2 %9~ % NOAEL 13 50 mg/kg (R ThHo72, 0 7=
1% 225 mg/kg (KEZMH 5 H, 24~26 &K G L7 M7 AT ==y 7 CB6F1-Tg rasH2
~ AT, fiEORAELRR DTN OFAREIC EH L, EFEL WA =T —
var-TuEt—ra A0 L T, BEARIRESNTZ, Lrl=btr YT Iv
(nitrosamine) # A = = —% — L L CHW= 3HORBR CTlX. EERARN ER LT,



WAEMC L DERFMERR T, LYy Ly —iEBbICEEfRE R Lz, LrLl, <
T A oNERI TR, TK BIaF2RRERZFFR Lic, WHBEMIREZ NS in vitro AR
T, TR~ ESH DNA Gk, &5 W IE—AH DNA UK 2553 LRl > 70, in vitrolZ
BT, SrBERIARFS K OB 22 FH O 2 ik YL 50 R A2 H(SCE) 36 L ML (R BT3B T,
atEds X OBEIER 5 OFE RN H T, in vivo lIZ BT 2 Ml aFER (T v B X2 Bk
DO~ ATHEBE/IME, MHEZ ~ N TSCE)TIX, —& L CREMEREN T,

MERES > M2 360 mg/L £ TO LY Ly ) — L& SERCETC R L TRl 28 HFIfkK
Be b U7- FEHPH ERBR C, AJHAES). TR, KED DL WIXMISERICET 2 AER
BITRO LN D> 72(RTF, 2003), #i< —iROBKEEHE T, 0, 120, 360, 1000,
3000 mg/L A3 5-Z iz, BloeY - AiHFEM R L OWAFEEIC L, P2 E(NOEL)
1000 mg/L & NOAEL 3000 mg/L 2 H Sz, RES—A(Fo ks L O Fr 8 o FH1E)
T#T &, NOAEL (3Tl AE % U CH 233 mg/kg (KH/H ., M CTIEASELAT - IEIRGH
® 304 mg/kg RE/H, FHAHF D 660 mg/kg IRE/H IZHHY L7 (RTF, 2005), H2HFHZE
ERER & L COATAFMERBRIITREEERBET D2y 7T U =7 A FREFEN TV,
HEH A0 A 5ETN T A N USMIITBITR O bivie o7,

HRZ v B XU XE2HNWETHRBR T, BAEICKHT 23T LT -
TRV, #EIRE 6~15 HIZHm 500 mg/kg (KEZ 7 » MIRAR OB L7223, et b
VLA, AERE, AR, FYRFERER E~OREL KB LR oT, BT
FE OB O G A DRy o Tz, OB T, B ORHARME(24 RefRE S CTOMRE
P & 72 RERRE S COREIEINEOWD) )Y, =667 mgkg (KEREO T v hTH LI,

HARIRA~DREE3 . 7 > MZ 5 mglkg (RH/H % 30 HIB L O 12 BHHEKE S L3R T
WESNTWD, Ty MERIET~ Y RICHEEIRR O RES LT T o 7oiiadk - gk - 8k
BT, FURIROFEARARF A LT A D> T, LavL, 183 # T v FkBrick
75 0B L1830 mgkg (KERELANTIE, RV a—RFr=2/"Frx T (TI/TIREMN
HE Sz TRV, BWEER(104 ) T, FRIEA~ DB % NOAEL (X 150
~520 mg/kg AFE/HGH 5 H)Th o722, ZNH0ORBRIZIZ DT RRA v &I+ 5
ZEHRBEME LTWeAo72(NTP, 1992), #UKHE 512 K 2 — AU SRR &k T, M
HEZ > MV vy ) —)VEBE 360 mg/L & Cilife e 5 L= - 1, 4, 13, 37 mg/kg i
H/H, M1, 5. 16, 47 mg/kg (KE/H), HURIBA~OE T ORENHRE SN TWDHR, £
OREEIIT BN, AR, ARIKFEETAR 5> 72(RTF, 2003), ARk
B RER(RTF, 2005) T, Fo KO FLBEMSC TSR L7 F1 B X O Fefr (4% 4 H
HHNME 21 H)D Ts. T R ALE L (TSH) O EEE S, LY Ly ) — LB
DRI B R EACIT A BRI o Te, TE SN HIREC Fo T TSH SfEDGERD &
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T2 3, Ts <0 Ta 36 L OVMigign B S~ D E, WIRM & 5 W TBIEIR 2 A FAT IT A o T,
LYy ) — VOB L 13 2 b/ o T2, 3000 mg/L @ Folf CORIRR=a A K
OB EBBEDWA T, WREA~DOEBEE DR oo RELITBEZR LRI -T2,

FolWE~DOL YLy ) —VOEHERGIX, FIRERERLVE AR AZEL L, FIRIRIES
BIEHZSI R 7, HIRBRELVECOERK., fEA. ERICITFEZERH Y . 2 HIRIR
JEFE MO 2 EHEIZ LT\ 5,

invitro BRI, LY LS ) — L ERREBRITERD b S HTFRE A A% B R S L %
VH—EDOEICLAZ EEEMLTEY, ZIUTFRIRFLVE SRR OELIL & BRI E
AR L BN FRBOZNEH LN TH D,

t TRV Y LY ) — g, FRIR~DRE AR R B R ERZE LI BEGR
LCWe, LYy ) — W KD REERAEIL. +0 7l d 5 H OO FEBIZITD - 7212
HZDZ LT, AFRETFT—FDNORIEMZFMT 2 Z 1T TR0,

M AR OFE 1T, FARRES L OMRR~D 2 SORMEEE AN D Z LN TE 5,
R, LYY = EEREGKE 50% ETC)EAT 2WMEHRES IOt —Y
Al B L7z e hORER, 72 5 NI @IRE 2 W2 > B ORER THE ShTno,
T T, Wz FRA b & T3t L7ERBRITR S 72 57220,

FORIRE L OB A ~OEENTH I N TWVWAE NOF—X T, BREOHEMDO %5
TIEFIHRETH Y . Lo CTIHFEREOR E I L TR0,

Z ) LIEEENS, MAERERTICIE NTPA99IIZ L5 T v FOESHRERA =T,
Z ORI THRIE SN PRI 2RI X% NOAEL I3 50 mg/kg #/H(GH 5
RGOS D L. BB L2 36 melkg HHE/H M) & 75, HURIRIC P ERLALY:
EAbIZA DR o T, TalTa FIFHEE S Cuvien, FEfZER KON ZEICRH L TER
ENAFEFAREL 10 Z WD & THAEREIL 0.4 mg/kg (KE/H T2 5,

HREAIPBREIZ 2% =F VR 7 ) —2 2 W T, EOFr — 2% ME L T T IR
BRC. HURIRA~OHE( 72 b, Ts/TJT/TSH EEOEILEJE#EE 12 mg/keg K5/
HHETANA L& 0.4 mg/kg (KE/H) TIERO N2> T,

L7228 T NTP(1992)ik5r TR H S /- MHAIEEUE 0.4 mg/kg IRE/H I, 2B IO
ORI ~O WL 4L L XERNnEEZ b5,
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BB KERTITo e mERB OB RN S, LY vy ) —VidkE ik~ @ #ErE 2w
TENEIND, TNVTA T A 7 NV EERBROEHREQL HF NOEC=172 png/I)IZ %
. bol HIRWEREEE(NOEC)N 44 2 ¥ 2 (Daphnia magna) THRE SZ, L
L. K EWRECTORBIIIThILTW RN, EEEO NOEC 13 XL 0 &< 72D algerkEs
bbH, £ITEDHDLIN, 2 OORBEMEFEREL IV ) TORMBMBOBELFMH L, EU
HAtfeE E(EU Technical Guidance Document)(EC, 2003a)(Z7 - TT7 & A X > M&%k 50
ZHEHT5HZ & T, KETO TR AR E(PNECaqua)3.4 ng/lL 2155 Z £ TE 5,

Z O R A B (PNEC) I L UM K o Tl Br 55 i (PEC) &2 W T, KA BREE(HhZ
ANkt T ALY vy ) — D 27 (PEC/PNEC) WS HEE Xiu7-,

IR OMEAKTIX, FHEPL Y A7 RN LR olz, TLEENRLY LY ) —)L
DI RNHE T %, PEC/IPNEC OREIX, = LAPEBLY D FEK N BEKLB iRk & EAG L
TWAHAIL, HiFEAKDY 27 2L TW5D, 9 TRVWEAIT, TLEEREANST
HBINdV A7 TR RDEBZLND,

PEBAIB LOERML E L TOM@NS, HFRAKTOERBRICERLE L KT T HERIXE,
FDO—F . FEAREGIT 2 ERAEARIZE N TL, ez EY Lo FIETIEY 2
7 BHERTE 22, LvL, KA TIX, 22—y a ViR TabND L HiC
LY NVY )=V ORERITELS, PRINDVAZIIRI DB LD,

fifam & LT, EBAHABRGL AL EETENOIE, VY Ay ) — A KAERESICY
A7 B CSEDAREMEDN D D,

B EM ~DFMICOWTOT —Z OFNMEIL, EEHY A7 7 EZA X MTI+H4T
Fen, L, VA7 OHEEITITEESBEIEZ WD Z N TE D, ZOHEIZL T,
Hilm ot X— N A R TIE U A7 RN ERRO NN, RATAISERTIXY
AT BPERT D Z LT TE AR,

2. WEDORKER LOWHD - {LFRIMHE

LLy ) — U (CAS &5 108-46-3)1%, BIVWRR L HHEHT 5 Aafaolawtd
% (Schmiedel & Decker, 2000), 1tF3i% CeHeOz2, FHXI5r 1 &% 110.11 TH 5, IUPAC
£0% 1,3-V e Fa$ v ¥ 0 (1,3-dihydroxybenzene) . B4 1% 1,3-_X B U4 — b

10



(1,3-benzenediol) ., m-X > ¥ ¥4 — /L (mrbenzenediol), m-¥ b Fa ¥ X ¥
(mrdihydroxybenzene) . mrt K v / > (mrhydroquinone), 8-t Ku¥fv 7=/ —)L
(3-hydroxyphenol), L > /L3 > (resorcin) TH 5, L VL —/iL, OH O A X {7 TKFE
JAFNE R U ICEB L CBY, 7o /) —VFERE Rl S b, Lg% Figure 1
e N

OH

=

o
OH

Fig. 1: Chemical structure of resorcinol.

LYy )=k, el b 2 DOREEREREGFR) TEE L T 5 (Kofler, 1943), 1EH
JETIE, affidks Lt 71°CL)TT“Z€ELTM\6Z)§ BHIZZ OWBEN LR E TTLE
L T\ % (Schmiedel & Decker, 2000), fffatEL > v 7 —id, KESCHDTEE F THIR
12 72 1 (Kirk-Othmer, 1981; O’'Neil, 2001)\ =W i@ & o7 (Health Council of the
Netherlands, 2004), K~DIEMPEDT — X2 LD L, LYy ) — Tk EIRIEEEITIE
42, pKafED 9.32 & 9.81(250) 1%, LY vy /) — LBt F(pH5~8) TlikiFIE s
i 7a NRTHEETDHZ LR LTS, LY LY/ —ud, pHS TiE 2%AiH3,
pH5 TIX 0.1% A4 23 A A 1Ak %,

TEMLVY VY ) —ERAIK 99.56% DMETHRE N TR Y | R E LT7 =/ —/b,
BT a—, o7 L —(ocresol). m/p 7 LV —ILBIOYN 3FANDT N T =) —)L
(3-mercaptophenol) # fx K CTZNEI 0.1% G A TWDH, VB ClImikfAo 7L —27 &
TERMLE Voo 2 OB OWTOELRH D0, 29 LEKBIIHITRThh T
7200

LY Ly ) — L OWEME I E A Table 112 F & 77, O OB FAIMEE L, EE
(b 22 it — RACSC 1033) (28583 5, 101.3 kPa 1 X OY 20°C TO AR k21X

2 ERRSDHAL THIEM 2 F R4 % WHO D5 #HIHEV, CICAD ¥V — X TlI KK D%
LB OIRE %3 XTSI ML THRRT 5, JFHECFE RN ST HAL THRR LR
ZDOFEFEFIHT D, HECRE RN BN THRR L2 EBE T, ESRoZ#iR5(20°C, 101.3
kPa)Z W TEBAEIT 5, AL 2HETET 5,

11



Table 1: Physical and chemical properties of resorcinol.

Property Valueirange Reference
Melting point (°C) 109111 O'Meil {2001)
110 Kirk-Othmer {1981)

Boiling point (°C at 277 Kirk-Othmer {1981)
101.3kPa) 280 O'Neil (2001)
Density, solid 1272 O'Meil (2001}
(g/cm” at 20 °C) w-phase: 1278 Schmiedel & Decker

g-phase: 1.327 (2000)

B-phase: 1.33  Kirk-Othmer (1981)
Vapour pressure 0.065 Yaws (1997)
{Pa at 25 °C) (extrapolated)

Water solubility

0.027 (measured)

717 gfl (at 25 °C)

Hoyer & Peperle
{1958)

Yalkowsky &
Dannenfelser {1992)

141 gM00 g Schmiedel & Decker
water {at 20 °C) ({2000)
1g/0.9 g water O'Meil (2001)
Henry's law 496« 107" Staudinger & Roberts
constant {19986)
(dimensionless) 421x10°°  FhJITEM (2005k)
Log octanoliwater 0.8 {(measured) Hansch et al. (1995)
p_arhtlon coefii- 0.93 (measured Beezeretal. (1980)
cient (log K,u) at 20 °C)
0.85 (measured Beezeretal. (1980)
at 25 *C)
Soil sorption 1036 (measured) Boyd (1952)
coefficient (K<)
pka, (at 25 °C) 9.32 Serjeant & Dempsey
{1979)
9.81 Lide (1995)

* Calculated from vapour pressurefwater solubility estimations,
according to EC (2003a). Thizs method is limited to sub-
stances of low water solubility. For water-miscible com-
pounds, direct measurement is recommended. However,
direct measurements were not available.

1 ppm = 4.57 mg/m?®, 1 mg/m?=0.219 ppm TH 5,

8. ATk

—RIZ, e RrFIRUBUL, BEIVTLIA I NS T T 4 — LKk v< b
T 7 4 —=ICLkoTHIET S, #Era~ 777 40— k5 EENHIE TORHERR
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Table 2: Determination of resorcinol in environmental and biological samples.

Separation/
Sample matrix Sample preparation detection Limit of detection References
Environmental samples
Air Sampler: XAD-7 OVS tube, glass GCIFID 2 pgisample Eide (1994); NIOSH
fiare filter (estimated) {1998)
Water Filiration, extraction {methyl GCIFID 0.1 mgil Cooper & Wheatstone
isobutyl ketone), derivatization (1973)
(trimethylsilylation)
Water (e.g. leachate) Filtration (0.45 ym); extraction HPLC/UW-VIS 4.3 ng injectsd (UWV) Sooba et al. (1997)
(diethyl ether); dizssolved in HPLC/ECD 5.4 pg injected (ECD)
acetonitrile
Water (leachate, Mo data HPLC Mo data Kahru et al. (1998,
wastewater) 1999)
Soil (water-exiractable Agqueous exiract HPLC/ECD 0.002 mg'kg Kahru et al. (2002)
compounds) 0.0005 magfl
Soil (water-extractable Agqueous exiract HPLC Mo data Pdllumaa et al. (2001)
compounds)
Soil Centrifugation, filiration of the HPLC/UW-VIS =3 mgil Boyd (1982)
agueous phase
Soil (soil-plant) Agqueous soil-plant mixture, Paper chromatog- Mo data Chou & Patrick (1978)
filtration, centrifugation, raphy, TLC, GC/FID
extraction (ether), concentrate,
dissolved in ethanol
Food (ground roast Extraction with 50% agueous GC/MS; main peaks Mo data Shimizu et al. {1970)
barley) methanol; purification through of GC further purified
column chromatography, by column chroma-
trimethylsilylation tography and TLC
Food (molasses) Fracticnation; trimethylsilylation GC Mo data Hashizume et al. (1987}
Biclogical samples
Urine, plasma Extraction with diethyl ether, HPLC/UY-VIS HPLC: 0.5 mg/l Yeung et al. (1981,
coencentrate, trimethylsilylation GCIMS GCIMS: 0.1 mghl 1983)

(for GCIMS)

ECD, electron capture detection; FID, flame ionization detection; GC, gas chromatography; HPLC, high-performance liguid chromatog-
raphy; M5, mass spectrometry; TLC, thin-layer chromatography; UV, ultraviolet; UV-VIS, ultraviclet-visible spectrum detection

X, AW A7 L—EKICEASND HOD 0.008~4 ng TH 5 (Kirk-Othmer, 1981), L
Y ) = NVDERGHTITIE, mafFRRE s < NI 7 4 —BI ORI uw M T T
7 4 =% LT 5 (Dressler, 1994), Curtis & Ward (1981)1%, KAEFMRBRIZHIT 58
FEREIC, APHA 5(1976)IC 5% 7 = / — /L OEEE EREE VT,

Table 2 (2 BrEid L OVEMRRABIFCL Y LY ) — Ve Ewmd 5 — N TEEL £ L DTz,

4, b FBIUVBREDORRIE

4.1 BRATORLER

LYV ) — IV DFFEIRD SRS RIREMTHT TR OM-> T 5D, &<, VYL
)= VBREHRS N A SO AR T = ) — VSR BARRICILEELTEY . o
WZOWTIE T RESTNSDDH, LY Ly ) —LBIRILY T~ A(Vicia faba)™ . FZEY
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ERE & U CFH T ¥ r(Armillaria mellea)+ (Dressler, 1994), f TH— « U4 —X —1
) —(Nuphar lutea) D DIz HE F (Siitfeld et al., 1996) TR D> T 5, X X2 IEDH
H® T /o720 (Dressler, 1994), Z a0 15 ThHH(§6 ), LY Ly ) —
LFER LN ETIEL Y ALY ) — LT —F LB RRORS TH Y . B IOy F
VT HORET VX IW(ET I T A r= 1)Ly ) — B LTS O ST & 5
(Dressler, 1994),

LYV ) —=d 7 I UEOE T, B, BEW R 2 HERRIERI TH S,
7 IV, AR, BETIC, BELMORBERRBAETICHHFEL TS, 7IVE
DIFFEIZ L - T, BRI L D0 R TR L OWMHEEKRKTIZELYI VY ) =D
Z b5 (Cooksey et al., 1985), Chou & Patrick (1976)i%., FvEwm 2O HHERE
WO EPEY & LT D OREIZ LY Ly ) — v Z2FEH TV D,

4.2 NAWRAEIR

LYV ) — v TEAET HHM LT, HRATOE»FTETTHL, Znb T T
DTIFIN B ZFEMEE LTHW, 2 2085EL— R OZE KB TEMA L T 5,
LYV ) = VDEREL, AZNLTO 2 B ERET D&M F TRUB DA VR AR
WM T v ) KM CIRRN(L.3- X B Y A LR U 2([1,3-benzenedisulfonic acid] 2> 5
O HHAR” — ), £ 1,3-V A Y 7 e BB (1,3 diisopropylbenzene) D b
K~ A ALV TN E 19 5 (Dressler, 1994; Schmiedel & Decker, 2000; CEH,
2001), LY/ —vix m-T7 X/ 7= /—/(m- aminopheno) & D REIAERKY TH H
D A X =L E(metanilic acid) D/KER{LT R U v A L ORI B HlE XN % (T. Chakrabati,

personal communication),

BARTIE, 2B L ZJAIMETFIN 1,3- 04 VY TR EARV BN LY vy )
—VEAFEL TS, KETIE 1 #INDSPEC Chemical Corporation) D Z753, 1,3+t
>V A VR U BE(1,3-benzenedisulfonic acid) 7 5 “HELAY” L— R EHWT, LY LY —
IV AEFE LTS (Dressler, 1994; Schmiedel & Decker, 2000; CEH, 2001), KA Y ®
Hoechst AG 23[R U/b— k&2 W TUW 223, 1991 A4 PE & F Ik L 7= (Hoechst AG, 1992;
CEH, 2001), CEHQ00DIZ &% &, AEERID/NSWIIGEAHREIC 3+, 1 > NIz 4+dh
2o

RO LY LY ) — LB R 1990 12K 40000 k> (Schmiedel & Decker, 2000).
2000 12 44800 F v & 3. 10 FERBITHFHIMLI-Z 2R LTS, 2000 FE0P 3 —
7y RO AR 14800 b EHEE S A, 1100 FoIfFEH I TRBY, HEEIX
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Table 3: Annual consumption of resorcinol by application and region in 2000.%

Annual consumption (tonnes)

Western United
Application Europe States Japan Other regions Total Y
Rubber products 6 480 10 271 15898 5470 23820 53.2
Wood adhesives 2700 1820 572 2 280 T3aT3 16.5
Flame retardants 2100 1222 250 500 4072 9.1
UV stabilizers 1000 588 120 200 1908 4.3
Dyes 300 350 230 750 1630 36
Meta-amino phencls 0 0 1 880 i] 1 880 42
Hair dyes 150° 150 75 75 450 1.0
Pharmaceuticals 75 75 50 25 225 0.5
Others 695 323 875 1550 3443 7.7
Total 13 500 14 799 5650 10 850 44 801 100

* From EC (2002), adapted from CEH (2001) and producer sources.
" This figure has recently been corrected to 90 tonnes (Resorcinel Task Force, personal communication, 2005).

13500 k> & &Sz, 2005 0P I — 11 v NITEIT HIEE EIL 12700 b Uik & THIS
7-(CEH, 2001; EC, 2002).

4.3 H&

LY Ly ) — O RRIZOWT Dressler (19942358 LT\ 5, e RKIHESEIL = L5
(EEJZ% 50%) T b, LY Iy ) —)uE, FmAVLTILTE RREKITILT T v I AL L
CHEERROLARSTHY, BAE - N7y 7 - F7a— REHRHOZ A ¥ OI1E),
= ‘/NJVH*?D%B@J/\‘/I/ b7 EgHETEE T A A D = VS ORIEIC WD, 2, L
VI ) =) - IRV AT VT B RRBIER 7 =/ — VB LY VY ) = - RV AT VT
b NREBIEEEAICHW O, 2L 2 IEMmIRZREM N THW D @i BEAM OB% Hik(s
BBIZ 5% ICbHAENE, LI AV —iE, ~AFTALLY LY ) — )b
(hexylresorcinol), p7 X / % U F/LE(p-aminosalicylic acid), F 72 135RMRUOV)He~D
BBNO T T ATF v 7 BT HENA e & R TR O RGEIC 1T 5 EERLFEH
METH D, Mo MEITiT, dubl, EREL, #RAL B ZEZ7 ) —L - m—a
KIEOEFE, PLBRILAl, VL Xy« =T R h~—OHIEER], ISR O MW & i
{52 2 S B3 2 A BRA O $5E 23 & % (Schmiedel & Decker, 2000; CEH, 2001),

BALRERB L = EIEE 7 UV — 0=V U JHIFTO LY Ly ) — O i
R A E U TR AR &R 2 TH BB B IR IS Y T 5. 2000 L BESPESEIC K
TRIEREAICHW LN LY Ly ) — ik, At 160 b Th - 72(COLIPA survey,
HCTS, 2002 (281 /H), FALYERIFTTIZ, LY A ) — A &iE 5% D WIEFNLLTICH
EINTWD(EC, 2003b), L2 LEBRIZIZ, £ < OREEFR I YEAIT OWEEL >~V v
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v =V 1.25%IHIR LT A (EC, 2002), v v v/ —~T r—1 3 U TliE0.5% T
b2 (EC, 2003b), LY L) —uid, =% b JRRMEEER, 5, @, S B0D,
(72 & O R FIEIR A 1EHR T 2 RFTHRANHW SN S, =F ETaRIEICITIET THRK 2% D
BETEHEEND, E— U ZHITOREITIXZ 026 < L RRZITN 50% b & 15 (Karam,
1993; Hernandez-Pérez & Carpio, 1995, Herndndez-Pérez, 1997, 2002;
Hernandez-Pérez & Jaurez-Arce, 2000; § 6 35 L9 M), Jessner {R(=F /L7 /L 2—)L
LYy )= 14% wiv, FLEE 14%., YU FBE 14%) 03— RIC 7 I e —Y 7812
Mnonsd, FERREFHIHEE LT, & ITKEBIRFMRO X O 2.0 08 FikH o L0
HBRI(EZF > - LY vy ) —v - RV AT VT & KDY ® 5 (Bachet & Guilmet, 1999;
Kazui et al., 2001; von Oppell et al., 2002),

4.4 RE~OKHE

LYV )= d, A MTTRFICRE P~ Eh b, VWA y ) = aah
THOWHEE - EMFEATRGOMHAL LU SRFICb EEKNSND Z LTk d, £,
ELIZ VLY VY —VERER & R OO N ARG RE O g AR s L CHEL
THRREMEN S D, =& 21X, m A bx v 7 =/ — /L (m-methoxyphenol) D&% 43 fiF D
FE R L L CTBoyd et al, 1983), H D WL KEFEKRHTD 37/ mrr 7=/ — )b
(3-chlorophenol) ® BBEH i & L THiE &L T % (Boule et al., 1982),

LY N ) = VIR REME S K IEN @ N T &b AR - FiE - AR ES LT
KEZMN L THIEShD(§5 2H), B CAZN LI R ~oRts, WiEdh 5031
FIFRIHPEEL LD T A 7 A 7 VBBEBETE D 9 250, KRR 2 (42
B FERI IR Z & D ZHUTIERIRIC DR T E D,

4.5 HHROHEEKEE
EPE R - VS ERD LY VY ) — VR, B D W BE AL B i Kk R oo L L
)= VDRI DEFEIIRHTHS, LER- T, MEHAWVIITENFIHOT A 7 A

INBEETO, BHIZKBRRKZFT~DOL VY ) — VHEHEITHEE S5 42 2 00,

VBOFMTHORTEEINDL VY VY ) —/UE, TOAEFETIENRBHIRTH 2,
ERA R BB AR LRV AEPE TRED B IX 0.05% RT3 S b &Rl s 5 (RTF,

U 7E, 1S D WITEEORBER 2 &AL, RESCELS » 2138 L
WA S, BIEERSCERDIREZERD SE 25 FIETH 5 (Cassano et al., 1999),
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2002), = OHEE=R 0.05% & 4L & 44800 F v & W5 & FERIHEIT 2R T 22.4
o, a—mv/XT6.75 FNoileb B2 bbb, Vi &bEttofEa i, Kk
FEFEW BT 5 b’ H#ETHbH L T\5, EU #iffsEEo & #(EC, 2003a)
2k D&, FMAERN=1000 b DFWEICOWTIE, RIE TR THRAET HFEKDOE
BT 03% LHEESND, LY T —LOBHEIGIE, KT 0%, H3#EFIZ 0.01% T
b5, KA T, BIEFKF~OHEEK T EIX 1991 412 33 k> Th o 7= (Hoechst AG,
1992; BUA, 1993),

LIV ) =) e BAY T —AN LI Ny ) —VDTA THA 7 NEBEETOKNE
EHEE L, TOREED EC(2002) TAEXR SN, HHNF - BLOa s /\—r A T
DRt H#% | Figure 2 & Figure 3 |ZHAH L7z, ZOHEFEIZ LD L, TLEEICBIT D HE
EARMBEERE LTCORHBNRATHHEEEDPDPDY R Lo L RENI EDRNDND,
KB /R—=h A FTIE, LAY ) —AMER SN TWALRERB L OEELNS D
HHEN - & BHEETH D,

HE R U BRERKRO T LEEIZBWT, XA YEETETOLY LY —VikHERITE
BLZ01%THD, A VML IND KBS DO LY VL ) —id, fiHZERD 5
Vo —H— A7 T A= E) TRESNE(L Y LY ) — U3KITEE TRV, SRR
DBERKBS R TR SN D, A7 TNN—DFMMEE DI L 80% LBETH L, I—
2y RTIED ®%$ﬁﬂE%K%@MaLﬁéﬁéVVWV/%wﬁ%iﬁﬁk%i%5
hor&7ph, EHI21.5 hUBRRUCEIET 2 LB 2 615 (EC, 2002), T AFEHEICE
WIANZEE3 % OECD ojiktti 7 U A(OECD, 200012 X % &, = A8 ¢T@MI%%
(FEAFNDOFEEHIT 99.9% Th D, L= -> T, BEA~OHHIE 0.1%GER 6.48 - 124
M)eHESIND, L, RRBIOTHEF O EIZ OV TIL, OECD(2004)i2 L7z
78> EU HfiifeEE(EC, 2003a)D A-Table ZZMIC11 “HR Y ~—pEE" ) LR, K
KHIZIE 0.1%(FEfH] 6.48 b kM), THEHIZIE 0.05% (FEfH] 3.24 M) 3 &
Nb, SLRDMHEN, XA VERICE > T, &5 \WITHEN TUBE R KD B3 AET
%o WAL T AT, BHAKFIZOHEEEICB N TH LY VY ) — UM ST,
ZOMBE~OBRAIIHNTNER, BT LNEDO LY Ly ) — LD A =X L%
T 5 LT TERY, LIER-> T, BREATIE, VY Ay )/ — A oRRAZ, =4
A AR OMETERES D WVITEREMICHD LY LY ) —VIHRIGT 5 Z L IETE RN
(EC, 2002),

WA R BICED D RERBLIOERLOESITFNEFN 1%BLIY 0.5%ThH D
(Table 3 ZH) L idn 2., ZNbHOHIFL - EbEEEBbnd, PEBANIAHETECE
WTHEZETFTHEIND 2D, RAF~OHNITE Z 5720, LorL, Ny FUBEFXT
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Pharmaceuticals
Hair Dyes 0% 0% «
MAPs5%

Dyes 4% Others 2%

UV Stabilizers 7%
Flame retardants 4%

Rubber Products 53%

Wood Adhesives 30%

Fig_ 2 Resoreinol losses to air for Western Europe

(total 2.8 tonnes per year, 0.02% of the total yearly consumption)
(EC. 2002)

Rubber Products 3%
Wood Adhesives 5% Flame rotardants 1%

Others 0%
UV Stahilizers 0%

Dyes 2%
Pharmaceuticals 44% MAPs 0%

Hair Dyes 45%

Fig_ 3- Resorcinol losses to water for Western Europe
(total 168.7 tonnes per vear. 1.25% of the total yearly consumption)
(EC, 2002).
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AU B IKPEBE AR A~DTH A 1%IZET D 2 E RN H 5D, 2Ny FH A XN S 7=
TH 5H(EC, 2002), ZHIPE I —r v R TO[LBE L FEREIC X HEMMBE AR 150 o, 1.5
FoREHEINEZZEEEL TS,

HEZEIZLDREFEAOBERGENS, RISV YLy ) =V DIFE LT RTOERER
72 30 SREIOHEABZIITTENTE SN D EEXOND, KRGV Y LY ) — L OHEEEIAIE
52%~72% T & % (Tsomi & Kalopissis, 1982; EC, 2002; HCTS, 2002), & 52, &5
KE LB ENDIRBHOBEELZEERE R L0, (LHERERICLD L, FAE
WAL EHEESNDEIZ, I —r v XTIEFERBIBELE 70~80 hThH(EC, 2002
HCTS, 2002),

SRR 72 CEEAE I oW T, EOr—2 L LT, 100% DL Ly ) — (P =
— 1 N ZOWTIL 75 FU)DNEFED D WIT— RIS TS5 DK S | FKE
\ZiET D EHEE S5 (EC, 2002),

Worik & LCiE, sEalEAl, RH(EE)BHE, TEMEIGIRIER O BRI 31T 5 47 fif
REND D, WA OFERFEILZT T, @HINDLHDT - [F] - S 0BT &2 R <
M L CHEEXE T 5 (Dressler, 1994), KA VIR 2AECHEAE L LCoEHIZE
T LHEEFY T — X212 OV TIE, BUA I L DE#n d 5(1993),

5. REFOBE - oA - B - EHE
5.1 BREZEIRS L O0Hm

Mackay L~V ICEHFIREE F CTO BT IT 2WE D5 DT VEHE Z W,
SEXFEARREaLV =AU MNIBITAL YLy ) —LOSANRTRIENTZ, Ka<
0.01%. 7K 99.9%. J&E 0.05%. 13 0.05%. A£¥FH <0.01%(Fh-ITEM, 2005a) T 54,

COREIC LT, KERFEREH L R— AL N ThHDETHIEND,

FHEL-ER T~ ) — T 4.21 x 109 (Fh-ITEM, 2005b)iZJES &, LY Ly — Lk

4 FHWIAEE T A= F, 4 110.11 g/mol, KR 25°C. @l 110°C. K~DUEfRE
717 g/L, 78%JE 0.065 Pa. log Kow 0.8, FAW-ERHE /3T X — ¥ (Jorgensen & Bendoricchio
2001)1%., K& 6% 1079 m3, 1.19 kg/m3, 7K 7 X 10-6 m3, 1000 kg/m3, J&EZ 2.1 X 10~% m3,
1500 kg/m3, T8 4.5 x 104 m3, 1500 kg/m3, ##H7 1 35 m3, 1500 kg/m3, AEWHH 7 m3,
1000 kg/m3,
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Thomas DX F(1990)1C LV EARANICITIKIBEE O DITHER LAV ESHEN D,

Vv hue—A(HEE 5.1%. pH5.7. IEE 2000) &2 W\ =LY vy /) — b (5~50 mg/L)D
THEREVERBR CTld, ARE S REIC X o TR SN 72 0B 5 (Koo 2t 10.36 725 2
L MR b= (Boyd, 1982), Litz(1990)i2 L % & . & b TRW HEW SN TR EN D,

5.2 ZE#

REKFTOLY Ny ) = ONEBICET 2FEZRT — T RS- 6700, Ll fhidk
PEL YLy ) — VI KRR D FTE T TR A2 5 (O'Neil, 2001), LY L/ —)LiX
295 nm Ll LD ETIERBEHZ 518 L7200 (A max=274 nm., ¢ max= 2000
L/mol cm3) 7=, BRI IND Z 1% 2 b7 (Perbet et al., 1979), K&H Tt
R\ 32T OV HBIAET D I 72 AL F ) 0 R O - 2 AOPWIN v.1.91 2L 5T
HAELZEZA B Faxv T Ul VIRED 24 FiREEfEAY 500 000 fE/ecms O & & BB L
Z 2 K] Cd - 72 (Fh-ITEM, 2004),

LYy ) = OALEREE D # A I Lo Tk, HYDROWIN v.1.67 % HW TR 75 iR
HWEZFRT 25 2 L 1T T¢& 2 (Fh-ITEM, 2004), LrL., VY vy ) —uid, BREMICZ
MIRGRME T TSGR LT WERER Z L7272\, MRS Z Haun e PSR
% (Harris, 1990),

T KRR TSR L SUR LT, LY vy ) — v DN iREs X OSER b2 E £ % (Perbet
et al., 1979), h VUt Ko ¥ X ¥ (trihydroxybenzene) & & K X V¥ ) o
(hydroxybenzoquinone) 23, ISAMM & L THER Iz, &YV OHFETFIZBNT, b/
Iy ) = TR T, B r o m— L (pyrogallo)(1,2,3- F VU BE R o R ¥
[1,2,3-trihydroxybenzene]) 8 L 0% 3-t K % X' % 7 > (3-hydroxybenzoquinone) %
T, 7'V AF L EE(glyoxalic acid), 7' U 4 F ¥ —/L(glyoxal), = 7 &(oxalic acid),
P bR F(carbon dioxide), KIZ43fiE 4% (Leszezynska & Kowoal, 1980), Moussavi
(1979)1%. K¥EK(25°C, pHOHF TL YLy — o BB L 2 =il % 1612 K (=
67 HEDEWE LTz, D7 =/ —/HUbEM(L Y vy ) —ME 7 = ) — VIR L B7e S
na. §2 ZRPLEHEL T, LY Ay —/WIKRTIEHE RrFU IO NLEB LUV
FXTTOMNERNET D EBZZBND, 7=/ —NVBIOE ek o, &
EWERE FuXs T UhNOREITTAEN 100 3 K020 K, ~LAF2 7 L0
BATENEN 19 F X0 0.2 BERE] & HIE & 7= (Mill & Mabey, 1985), Shen & Lin (2003)
(3. KWL T T 254 nm DOFESRIT L D BB & SR - HIRILKE 7 e 22K 55
iRt e T, HDOWINEE I KOV MR EE 13K D pH 1T K & <RAF L Tz, BafE - FdEds
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Table 4: Aerobic and anaerobic biodegradation of resorcinol.

Procedure Inoculum/itest substance Result Reference
Aerobic degradation
QECD TG 301C "Ready Biodegradability: Activated sludge, 30 mg/l (suspended §5.7% degradation after MITI (1282}
Modified MIT| Test I” solids) per 100 mg resorcinall 14 days
QECD TG 302B “Inherent Biodegradability:  Activated sludge, adapted 1.1 g/l {dry B7% degradation after 4 Wellens (12980)
Maodified Zahn-Wellens Test” weight) per 50—200 mg DOCH or 2001000  days

mg SOl
Similar to QECD TG 302B “Inherent Activated sludge, adapted 100 mg/ (dry B0% after 5 days Pitter (187G}
Biodegradability: Medified Zahn-Wellens matter) per 200 mg CODA
Test"
QECD TG 302B “Inherent Biodegradability:  Activated sludge, adapted =00% after 15 days Hoechst AG
Maodified Zahn-Wellens Test” (1882)

Wastewater treatment plant simulation test

Initial resorcingl concentration: 138 mg/l
and 500 mg/l, hydraulic retention time 3 h

138 mg/l: 85-100%
(based on DOC)
500 mg!l: *80% after
& days

Gubser (1968)

Anaerobic degradation

Serum bottle test (Biochemical Methane Anaerobic sludge, adapted, 500 mg 35% degradation after Blum et al.

Potential) resorcinol/| 196 q:l.:iysa (1888}

Serum bottle test (Biochemical Methane Anaerobic sludge, phenol-enriched culture, 83% after 245 daysg Blum et al_

Potential) 500 mg resorcimoli (1888)

Serum bottle test Anaerobic sludge from two municipal a. 98% degradation Horowitz et al.
wastewater treatment plants, 100 ml {(10%  after 21 days (1882}
sludge) per 50 mg CA b. 0% after 56 days

Submerged anaerobic upflow filter and 2—  Anaesrobic sludge, acetate-enriched culture, B5% degradation after Chou et al.

10 days hydraulic retention times 80 mg resarcinali 110 days of acclimation  ([1879)

C. carbon; COD, chemical ocxygen demand; DOC, dissolved organic carbon
* At concentrations of 1000 and 2000 mg/l. no degradation observed.
At a concentration of 1000 mgf, 4% was degraded after 245 days: no degradation was observed at 2000 mg/l.
HEH3~DHTTIX, & FrXxT T VN LORIGIT &2 0P ES T, ZORKICL D5

fRITFR RO I I K E 99% % H D T\, BT 2 DIXpH=Z9DGHE O H Th -T2,
FEERE R O 723 B E $(kon = 1.4862/min, 25°CDOEMET pHT DA
0.5 3 EFtHEIND,

(CEES & R

ARG FRNE A REATI AR R 2 BT JE & Table 4 ICF & T, LY L ) — /UITAFRHY - B
IR T TSRS ND Z ERFEH STV 5,

OECD TG 301C (2L U 7= iF KB AE R IERBR OFE RIHE - T, LY vy ) — x5 5y
FRVEMVE & B SN D, 14 BEOEHIELFIX 66.7% T - 7= (MITI, 1992), =52, AH
A RERER D W < OMThI T, A4 K74 R BR(OECD TG 302B)k LU D
EEEIZEL 5T, 4~15 HZICIHRFE=90%17 b7z (Pitter, 1976; Wellens, 1990;
Hoechst AG, 1992), BEKAFiR D> 2 2 L—=3 3 VikBR( R A Y O %FIRER 2 & 1) T,
LYy ) — VORI E 138 mg/L 35 X OVKEREAO AR 8 RERI 056 | IRTFREA IR
FDOC)DHREIZFED < 43R 95~100% 23i8 D H vz, FIHIEE 500 mg/L Tl NEfkEF
BINEL R BITHRRIZ>60% & 72 5 (Gubser, 1969),

UYLy ) — VIR G T CA S R S AU D ATREBIE DS B,

L L7 b, BRI
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IT—E LTV, B L7-8i5iEIRZ V., LY vy ) — LRI E )3 s 500 me/L &
TOHE. DRERIT 36, 83, 95% ThH - 7273, IEE=1000 mg/L TIEHRIZIRD LA m
ST, AFEFEKALBRNER TG IE O 53 fR 1L R —3BRIEIZ BV T 98% B 5 ME 0% TH Y . HIv
T HEREIRIARTET 5 Z L 502 Tdh - 7=(Chou et al., 1979; Horowitz et al., 1982; Blum
et al., 1986), HFKISME FTO LY Ly ) — )V DAESRIEN . [EE T b2 - BER RS
R HOTRBR D D5 WDITFEAC L o> THER STV 4 (Tschech & Schink, 1985; Latkar &
Chakrabarti, 1994),

LYy ) = VIO B R R THIE S EBIC L o T Frd e FaXx )/ v
(hydroxyhydroquinone)(1,2,4- ~ U & K1 % X ¥ /[1,2,4-trihydroxybenzene]) & < L
A V7 & % — k(maleyl acetate)Z#%C -/ b7 ¥ B (B -ketoadipate) |2, 72 HNZ

Fefv b Ruf )/ B X OWHEE L E U E(acetyl pyruvate) Z % C & (formic acid).
fz(acetic acid), E /L E U F&(pyruvic acid)lZ7: 5 (Chapman & Ribbons, 1976; Gaal &
Neujahr, 1979; Ingle et al., 1985), fIZBEINLHDIEF e e — L 2R HEKETH D
(Groseclose & Ribbons, 1981), B&MESfHEIZL vy )=V ) B 2 —F B LI KT 4
2 X > TRl S 5, AL, EHIZ 5-4F Y ~FH% /7 — h(5-0xohexanoate)
WA RS D 1,3-A4 % Y 7 m~F%H 2 (1,3-dioxocyclohexane) & 5-74 F » ~F H-2-
T VIR U FE(5-0xohex-2-enecarboxylate) TH 5, BZ 5 <X, BB LER TOMNI 5
12T & & 2 H 5 (Heider & Fuchs, 1997),

5.3 TALERRIZBIT D040

FAKALERERR 35T 2 34 18D\ T BRINAE 24 B S 2B o 2 7~ A (European Union
System for the Evaluation of Substances)(EUSES) 2.0.3 (Z#lAAF N 7-E T v
"SimpleTreat" % A\ CatHE 425 RIVM, 1996; EC, 2004), Z DET /LIE, F/KMLELfGE %
AT DL Ly ) —ADH b EORENKK, HEAK, FTARBRICHEH IS, o
FRENDRSND ONIET HERERMET D, Th i, log &7 % /) — Ik EifR
o~ U —E L FRRIC, DRCHEEEBNLE L SND, fik% Table 5 (2R7,

“SimpleTreat” # H\WCTHEH S FAMERERRIZ BT DA 0RRT, KB — A%
ELLEEER LM TH D, FEEIZIE, Table 4 _naﬁkwj;é%mwam;ﬁ@/ al—
a VERBER TR END K0T, AfRIENe & < 72 D (B E IR EE O 188 mg/L T
1% 95~100%. Gubser, 1969),
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Table 5: Distribution of resorcinol in sewage treatment
plants {results from “Simple Treat”)."

Farameter Value
Fraction directed to air by STP (%) =107
Fraction directed to water by STP (%) 12.6
Fraction directed to sludge by STP (%) 0.0877
Fraction degraded by STP (%) 873
Total removal by STF (%) 874

STP = sewage treatment plant; log occtanoliwater partition
coefficient [Ka) = 0.8, dimensionless Henry's law constant (H) =
4.21 x 10 *, rate constant for degradation (kbiogg) = 1/h

" From Fh-ITEM {2005k}

5.4 &M

AMERE BT 5 EBREERITRA Y- 5720, log 47 X J —)v K EURE<1 L HEE &
=AWkt % (BCF)3.2(log BCF = 0.5; BCFWIN v.2.15; Fh-ITEM, 200423, 4
WERBMEITIRW E TR END,

6. REFORELL FOREER

6.1 REFORE

LYy ) =i, 7 UVEOET, B, BAEW SR TA L 2 HERRIERY TH S
(Cooksey et al., 1985), Chou & Patrick(1976)i1%. +HEH D hvEnavBIONT A LXK
DIFRAERA(22~23°CT 30 HIEIA v 3 2 X— M)A Uiz, THEERBUIHMIC, )4 -
A% U A M., Vineland Station, Horticulture Experiment Station T{T772 iz, FH
HiE, THE400g LHATE P UER 22400 g DML T, R—_—rm~ hIF T T 4 —,
g s~ s 774 —TLC), HAIV v~ NI T 74—/ KEFERA I AR
(GC/FID)Z [V, <5 pglg THEOBEETCLY LY ) — VAR L, T yEnay
DIDLLRTIE, HDWIET A LFXF ORI TIE, LYy ) — it S e noTi,

LYy =i BT - JEEE - YR EEE D IR T D BE KR O EE R GYE D 15T
& (Ingle et al., 1985), A fREafa TRLFE K FOMREH RS TH D, KEO AR T
DS DFEKPIT, EEHASITIC L > T mg/L L~V THER SN TW 5 Jolley et al., 1975),
A3y NF U R A N7 40—/ RO Lurgl ALHiE% 2360 TiX 176~272 mg/L O #ilH
TERE I, MEKFEFTCOLEIEZL DR TF A — VA IRIACIEE TIZERD A 7 Z
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PN=NEDKMEZ R Y — 5T 2000 mg/L O L~ULTERSN7-(USEPA, 1978a), fi iz
HLFE/K H T OREAER 2R 1L 1000 mg/L & STV % (USEPA, 1978a; Blum et al., 1986),
TEREN) 70 2 KD 22— 7 ZFOT B =T KF T 7~22 mg/L THitH S 7z, KRR T v
=7 KPP TIE 150 mg/L TR Sz, LavL, a— 27 AUF 1 EOHET ALK O EEHEY)
FCIE LY vy —uidsH S 7 b 72 (Cooper & Wheatstone, 1973),

LYY )=, T )=, JLY— )b DAFNT =)= Wolm T = ) — Uk
AL, AA VY = — VQHEB) P T — 7 A DS EHR KR D3 & 7iG Y E <, JEL
THEAEYT 5 LEZ BTV 5 (Sooba et al., 1997; Kahru et al., 1998, 1999), — A k=
TALHE DA A Ny = — VPEFERREOR AR T T, LYy — il EmIRE 8.7
mg/L CHIE X 417-(Sooba et al., 1997; Kahru et al., 1998), [mlHifsk CEREL L 7= FE /KRR
TlE. & 4.1 mg/LB 7 = 7 —/L 0.7~195 mg/L) Tt & 7= (Kahru et al., 1999), L 7>
L. A+ cix, AR 7 = 7 — i3 TIRE Th - 72 (& & 0.7 mgkg £ T,
Péllumaa et al., 2001), KARKHKE 7 = / — VNI EREIZE £ 15 (43 mg/kg) 5
ABFGR K CIB R ENTD)T T LY Ly ) — L EEIZ<0.04 mgkg LR L S D1g 8D
T TH % (Kahru et al., 2002),

LYV )=V DRE K ERE - EREPRE ORI OREMEIZIEA D DT I L/ <,
R BT OREIZIAATH S, L, §4 ICEidiSn/dktifE L Mackay 7 v
TAETIN - LoV I 2OV, BEZHET 52 LN TE S, “SimpleTreat” &

“SimpleBox” % #lZ3A A 72 EUSES 2.03 ZHW THEAE LIZHERENAHINLTWVD
(http//ecb.jre.it/existing-chemicals/), AJ)/XT A —% 72 EOFEMIZ OV TiX Appendix 5
EBROZ L,

s K OVKRE L ~L o THRIBRBE IR EE (PEC) O FH5HLIZIE, £ 7 /L “Simple Box” (EC, 2004;
RIVM, 2004) 33\ b5, = ABLRAFERS, YEAI DA S L OB, 725 N E KR,
i IR OHEE S #1235 < (Appendix 5 Z ) & Ml L~L D PEC 13RO & 91272 % -

PECregionalair = 0.458 pg/m3
PECregionalwater = 0.129 pg/L

PECregionalsoi, ind. = 0.583 pg/kg {8 & &

LYy ) —=uid, SARBAEFEO T OEAAIE LTHY SRS, OECD(2004)23ERL L
7= LRERIPEH U A SCEEHWD & AR TIEEK - RAF~OHERENZEN
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1.1 kg/H & HEE S5 (Appendix 5 BM0), FARMBLMER IZERE L TV AHE%LA, KB IO
KFRIZEBIT D PECIZRD L D125

PEClocalair = Clocalair + PECregionalair
=0.247 pg/m3

PEClocalwater = Clocalwater + PECregionalwater
=17.09 pg/L

LEBAORERE, LYV ) — VBRI AR 8.5 kg/ B £ THUH S5 AlREMED & D
(Appendix 5 Zf), #ERE L THIERKIZIIT 2 PECIZRD L 5127225 -

PEClocalwater = Clocalwater + PECI‘egiOHalwater
=22.3 pg/L

Clocalwater ZEHETAHIWNT, VI a2 l—ra R B TORENDL L HIC, FALEIC L -
TEEIZREO%) SND Z EE2BBICAND &, BAERMITOMIFEKD PEC IZIRD X H
2725

PEClocalwater = Clocalwater + PECregionalwater
= 8.88 pg/L

PBAIB LOERML T, SR EEAMEEZFICLI>THVYWORD, KEr— A0
%, YeEH 0.0814 kg/H ., EHS 0.0411 kg/H T, Z4 5 1HFE UAF F/KALER iR CALy &
N5, TNPZIZRTREZEH L, HIEKOKRPEC AT HERO LT/ D -

PEC]OC&lwater

:Clocalwater, use hair dyes + ClOcalwater, use pharmaceutical + PECI’egionalwater

=0.904 pg/L

FHREAR D, b o & bmWIRENS BRSBTS = L/ 80E T2 CRpras 4t
BTHERT L2 R TPRIND, TNOOHEEKTIREIL, LY VY ) — V2G0T 51H
BB GO B KRB CTHRIE SN ERERAEC 2 RFTRE LD 1THTE,
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6.2 t FMOREE

6.2.1 HERE

ERBREAT 27— 213 bdTh2R,

KE D B 5 RE THICBW T, e 456 mg/ m3 £ TOWRE(L S OE %I T D RENE
TWA)H, 3.5~30 43 [ OFEHREGLER ) b s 41TV 5 (Flickinger, 1976), <> €2 D
AR AL T LY vy ) — Vv EBEFEL, B-L Y VI LE(B -resoreylic acid), LY b
=)= RIVAT VT B REIE. AV 7 ¢ v b(sulfite), A/ 7 7 — h(sulfate) &, 2EPET
505 TIHITBWT, WHE - 7 L—0—#fF - BERSKE L Y ) — VEEEH Y O XA
B O AR L OEEEEB ORI EMEN S 8 Bl TWA NG5, ZNHDEXEIZE D
LYy ) = VICEBE L TN b DD, ME~DZEFEORE S, L O/EREREEIC

By ) — L ORE BITRDILTN R, 20 3B TO LY Ly ) — /LRI 0.6
~66 mg/m3 T, fHSEET L ORBEEIT, W T 2~45 mg/m3 (4 >OfE ABIFED R X
'2~66 mg/m3 (4 > DOFEIKAIFED, 7 L — I —#EE 0.6~2 mg/m3 (4 SO E ABIEED &
LTV 1~53 mg/m3 (4 SOFIRABIFED, EFELEL Y Ly ) —VBGEEES 0.7~2 mg/m3
(4 > fE ABFRED (Flickinger, 1978) TH 5,

TLATHEEB R E LEHIHABETIE. LYY ) — b ~DEFEIT 0.3 mg/ m3 A

“C‘&)O?L:(Gamble et al., 1976), Z A VFEEXTIL. LIV ) — L ~DORZERBN, HE,

A IR OEEER TR Z 5, %@m¢%fio1m¢m$%f5myw@ﬁﬁTwm
MTL&&E5®Q2mwO

WAL BRI 2T D BRI, LYY ) —LIZREL TS, LY LY ) —b~D
BERBOREICLD L, BAO—EBOEZOREREDLGE., ERMIEILT LY PREE
MT 5 LIRS0, RBRICT TR LIZBRIIEARE L THEOL Y LY ) —L
MEFENTEY, BERMOFIIN Yy NRORAZA Y U TRRICE S LIEBEZICHEMT 5, Y
XN OFEE S v b LIZERA 29 AF 20 AR FE2TTWEKROREEF T, LY Ly
J =3 & 72(22~738 nmol/F) (Lind et al., 2005),

6.2.2 HEERE

BB LOEEKF O LY vy ) — VREICET 2 EENT —Z IR E LTS, LY
N )= EZOFEIRIL, HEEDPERET D2 ORREDSLREMFIBER DO BILD,
e ziE, BAROEEIAAFLXHE - TIESGND, K U7z A 4 4 (Shimizu et al., 1970)
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W b U e HEE (Hashizume et al., 1967)H, 5 WEa—b —FKAIE L T(Walter &
Weidemann, 1968), L Y /Ly / — L3 ST\,

AR DEFIEFIL VT ) =L 0.8~8 ug/ARD LT S 72 (Commins &
Lindsey, 1956; Rustemeier et al., 2002),

LYy ) = IRER R, =X ERES Y — A, B VTR BN TEY
INOBRHBEEDL - L bERELRZRITL EZ N1 5(84 /),

6221 bt I EFET VA

D REBHT LY VY ) — L ORGEREHETE

At Ye B2y, o7 = =1 > V7 X v (ophenylenediamine), pp 7 ==L > V7 I
(pphenylenediamine), 7 2 / 7 = / —/L(aminophenol) /* & #H A% & 31 5 YeE A o IZ BiiBRR
@EEFNE LT, RNV Y Ay ) — AR 8V Rad v XU B U bk S Al
HIZRERE LTHWLN D, @FITEBILKRERE Wo kAl ZaimL <, 7o
(azine) Yo A % ¥ ¥ L (oxazine) Yk 3 A ik X 41 5 (Dressler, 1994, 1999), FE{LYL A
TIX L VIV ) —VREE 5% D3FFA] 23TV 5 (Cosmetic Ingredient Review, 2004), L 2>
L. FEBIZIZZ L DA = —TBILY R OBl L vy ) — VR Z 1.25% 28z T
W5 (RTF, 2002), in vivo 3 KO in vitroikBRIC L 5 &, EEEOYRBTIHGRETH 1L
Ny )= TP BEITERE WS, —EOlEREL vy ) — T AERENICE E D o< D
ERIEERICAY YRR O 50% PR B 5 eI 3R OB S 31 L S D
(Wolfram & Maibach, 1985) (§ 7 2#), 4 HEIZb7- 2 HEIEEIA1X 0.076% CThH o7z, Y
FILLD LY NY )= ~OREFET 4 BEEISH 30 i EB 2 DD,

fEHE 100 mL(L V' vy ) — v 5% g A DY ) — A 50 mL & 3] 50 mI)IZ -3 &
YeRAIF LY VY ) — VDO FBEHEEMIZR O X 512725

FKEFREHBOL LY ) —LVEKRERE 2.5%

LY vy ) — Vi K H (100 mL H) 2500 mg

R J&121% % (Wolfram & Maibach, 1985) 0.076%

JLiE & ORI E:(2500 mg % 0.076%) 1.9 mg

b OEHER) 7 (R EPCS, 1994) 64 kg

A5y 7% 7(1.9/64) 0.03 mg/kg K&
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2) =XEVREZ Y —LAFLY LY ) — L DREETETE

SR EVREIEIZII LY LY ) — ARNEE 2% B ENTWD, 1 H 2EEIICHZ Y b
HIENEZ =X EIBRESZ Y —AF, RELCETY, ERO LS ICREWREENSZ L
AN

H R AIERE ORI Fs X ORETENREHIERBR T, B 3 AB LU 1 Az, vy
J =)L 2% G KT N a— L iEi(1 Bd- 0 LY vy 2 —)L 800 mg. B Ok L)
Z 2600 cm2 OEAEIC 1 H 2\, e H, 48, Hn#EH L7=(Yeung et al., 1983), 14
A ok H%IC 24 FERJRFPCTL Y ALY ) — Wi EER& LI EZ A, 1 HEHED
KT 23 mg2.87%) N SN D Z L b hoT-, KE% 64 kg LAET 5 IPCS, 1994)
& BEGHEEMX 0.4 mglkg RE L 72 D,

HEERET — 2 ISV 5 (Gans, 198012 K 5 & 334 Andie RAE TR (i Fi
D 1%ARFE)TLY Iy ) —VERO = BIRERE X /KA L-%G6, REBEEIIRKT
1.2 mg/kg RE/B £ TIZARHEWHI(L YLy ) — 1 BH7-0 77 mg, (AHEIT 64kg &
FHE), W OM AR CIXRBEREIIBB LZ 0.2 mgkg (AFE/AIC2 D, &5255HMIEAR
HTHD, ZhbDOEMEIE Yeung H(1983) DB S FRROZHBHEM L —ET 5,

LrL, =X ENRTEEREIL, B EREZDHLDIT L » THERENAE L TV 5 AhE
MWRH D, LB o T, BUAREIZIN LV 2L 720 B WEPE Tl K 100% F
TR S, 1 HORBEENETEEZ N5,

B JEWRINGRER CL < b TWD X oiz, HIEOHEERWE OWIIZ K E S BT D,
LY vy —)uid, BE OB AR T T, REANCHERT=F BIREEN S OIF 9 BT
DML E D,

3) EV—ULFHIHELY LY ) —DREERE

E—U RSN DL LY LY ) — DS, Wi —EBaRTh b, L)
—/IZ < OE A TEREAR TIHEH HFFTH SN TWRWR, o s —
EOE A TIHEKIRE LTHEH SN TWD Z L35 (Karam, 1993; Hernandez-Pérez,
2002), ©—U 7Tk, LYy — 3 50% E TORE T, H 2 WXl & A
T, BEEESITHPT HITHEH S5 (Coleman, 2001), i A EF# 134 < (30 Fo~
1043), =V THNTTEEBREINDN, LYy ) — /I Z OFRFNTS 100% W%
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WENDREMEN® 5, FEIEIC L > TE, 1 D0 E 2 B ORMEZ BV T 6~10 [a]H#
LT —1U 7075 (Hernandez-Pérez, 2002).

&% 1000 mg & 4HE T 5H(SCCNFP, 2003) &, =V ZiIcknL Yy /) —Lo
FRBEHEEEITRD L 21225

fafht = & o v — 1 > J A & 1000 mg
E— U 7HIFOH D WTHEIT Z
LY vy ) — )i Mtk = &l LY vy —L 500 mg
b OEHER) 72 (R EPCS, 1994) 64 kg
100% WX 2487 U 7= 2 5 B il & 7.8 mg/kg AHE

INHDOEZRFT VA% Table 6 1I2F & i,

Table 6: Summary of estimated human exposure to resorcinol from cosmetic and hair dye products.

Resorcinol Maximum Estimated
Amount of contentin amount of Estimated exposure Estimated duration;
Reference of product product resorcinol % (mg/kg body frequency of
Product study used applied (%) applied (mg) absorption weight) application
Hair dye Wolfram & 100 mil 25 2500 0.078 0.03 30 min; once a month
Maibach (1985)
Anti-acne  Yeung et al_ 40 ml (worst 2 500 287 0.4 Everyday
cream (1983) case)
Peels Hermmandez- 19 50 (worst 500 100 7.8 30 s to 10 min; maximum
Pérez (2002) {estimated) case) 10 sessions 2 weeks
apart

7. EBRBYWEB IOVt P TOERNEIRE - RO

7.1 EWRER

LY Ly —v 100 mglkg REA R OBE L2 U 3ILT, #5820 13.5% il
B, 52% BT v AR, 11.4% 0L vy ) — e LT, 24 KERLANIZIR
Rt SN 7Z, b B Raf xR uidmt &/ - 72 (Garton & Williams, 1949),

F344 5 v ~n= WERES 3P0, [MCIL Y vy —L 112 melkg (KB A BERR A& S L
T2 A, WMEIT%DL Iy ) — IR GITRIL S, oA - Bt sz, 24
RERILAPNIC . 36 &0 K45 13 R(90.8~92.8%) 3 L OVEAH(1.5~2.1%) T HEHE S iz, i
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o PR - B2 - RERG - P - FURIRZR & BT, 3 K OVKIBNAEY T D5 AF 14C 15
X, EMERE RIS RpoTo, ARREETAON o7, BHHEODR LY 50%1%
IERFAEER 2 4% C . AR BRI S 5, EEREMN 65%)1T 7 V7 v Ui Gk,
R RHY iﬁﬁ@&?@é% Wilg— 77 oo B EAR, U7 a CBERAIRR ST
oz, ERICHM Sz olk, HETITRBESAR, T HmHEA RGBS L7 Ly
= ‘/ﬁz‘%)f“b‘boto INHLDOT—=E0b, FEEHLIX, BT v NI TEW Ly v
PR GREA AT D Lo 72, 2256 mg/kg (KEH 5 1 H A& 225 mg/kg IR E O
5 HiM&5-TH, FHLUOERENTE 57z (Kim & Matthews, 1987),

1k Sprague- Dawley Z v Mz[Clv v vy 7 — 10, 50, 100 mg/kg R % Hial f2 F#%
B Lz Z A, miEF o 1uC IEENREITIKRT LB 5% RO 2 KELUNO 7 VT 7 v
AlTBBLE 90%) HIT ARME T, BRI 18~21 B L1 8.6~10.5 Kl Th - 7=,
10 mg/kg (KRB 514 24 FERILINIZ, & LT/ A7 v oI aIk84%) & LT, &E5ED
98% MIRHIZ, 1% HEFIZHEM STz, 14C IR A, Bk, IR & Vo 72 = B R

\ZRIRIZA L. AERIL A D 7e o 7= (Merker et al., 1982),

7.2 t NCTOHR

THEEZ AT 5 1 AOLMEREN, 13 ERIChIoTLY vy ) —V 125% & HIKE
ZRKE(~500 g/ fEEA S, WHED 2.1% 017 V7 o U BaERE X OWEER &
B & L CTRPIZERD H 7= (Thomas & Gisburn, 1961),

Yeung ©(1983)1%, BIEWER#E 3 ALy vy /) — L& FnEm L. &Wiﬁ;(ﬁﬁ%ﬁﬁﬁ
BREAToTe, LYY )= 2% G KT Va3 —VIERR 20 mL %, Em, J§. B, By
1A 2@, e B, 4 EEICHTZ o Tl L7 (8% 2600 cm?2 | i@bf 1 ECo X 150
pglem? Z3E A, 1 HHRE 12 mg/kg (K8), 24 FefRHPIC, @ HEDOK 0.5~2.9% 087 L7
0D D VIR AR E L TR S, 77 v 7 A1 0.37 pglem?/BF L FHE S 7=, 1
ERTCI, EBEL Y LY ) — LB D WDIEE DRAROREE L, BHBESR 0.1 pg/mL % FE
STz, FRY DA REIZOWTOHREILR, FRR SR O M E 8 (Ts/To/ T/ TSHIZ & LA
{B1X 72 o 7=, fiH L7z b b 2JE 7 E (390 pnglem? % i ) 2 H\\ 7 in vitro i RER TIX, 77
v 7 A1 0.86 pglem2/ECTdh - 77,

PR 3 NExtG b U, Yk L RO &M A2 W3R ©, UC-BREE#HR L7Z 1.2% LY L
¥ )=V 6% LKE LIRA L, W EIZEORAMEE L2 100 g% 5~8 4> M
ML, 20 SEZOFFIC L% TTERE Uiz, PEEIZSEHAED 0.076%I2iE & 72 h
STz, R IE R EE R Z R T 2 L0300 | 50%HEICIE 31 B A S L=, Zhi
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EEEOYBHFICEEIRBET DL Y NY ) — ANV RICGEZ 2V 2R LTS, RS
AN S 7Yt KRBT, HEOAEBICEVIAENT-HBD - Y & MIRMREERIC T S
nizeEBEZ2 o5, 4 HEOREWINEGHEIEL 700 cm2 & 4HE) X 0.46 pg/em? TH -7z
(Wolfram & Maibach, 1985),

invitro t EJERERT, BIAKIC K 5ARRZRICLY Ly ) — & 0.61% 5 e RER 22 YL
EHI(EYE 2.7%) F HNT LY vy ) — VORIl Thiz, #itE 3 AL L7 U B
16 fH O F¥ T — 2 1%, BERINE 1.17 8 LW 1.30 pg/em2CF¥) 1.23 pglem)IZ KM X5
£ O1T, ZRIHEDIREN 25~48 WA FRREIZH D5 Z & %7~ L 7= (Dressler, 1999),

b FEEE W T 10%wliv VY vy ) — v OFEiEM A7 in vitroiBR T, BT 7
Z A LB0 FREDMNAETU T, EHEIRETOEZERRE(K)IL 0.00024 em/i & FHE S
(Roberts et al., 1977),

8. ZERWHIER IV in vitroRBRZ~DE

8.1 Hi[mIZZEE

811 O

LINVY )= (T L= R EmER AR E LT v e ) Ty FGRIERECHL. KR n=
5 VE) T, 50%E A E(LDs0)2Y 980 mg/kg (A & #id Siiz, SECEMIIHE GO LM LW
i 2 L QW ey, AFE ClEs i CRIRAVIFZ 1L A b 1172 1> 7= (Flickinger, 1976),

CFY 7 v M&HE n= HEIER 50 OB ORISR T, LDso & LT 370 mg/kg (KENS LT,
Be GBI & NLEN B DA, R4 ENCHERZEORE L0 > 72 (Lloyd et
al., 1977),

Z v FERE XL UOSREIZAFE#H) Tlix. Koppers Company (1970) D512 X 5 LDso 1%
301 mg/kg RE T o7z, BMEAERIT, BRHEMEIGHE, Rk, it JRIE, PRORREE, Th#k.
HIE 72 & T o, EFEHORIRTIRAT R CIIAFZE IR LN o103, FETH)
o3, BEERIE, FRMniEo s,

i Wistar 7 » b CTlix.Hoecht AG (1979) ®# &2 X 5 LDs0ld 202 mg/kg (KETH - 7=,
TR, EEAEE, MIEML, B, B, AENE. RENE - B, 7 —
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B, WRREER S Th oo, BER LB T, BENMEBILL. BB IO/NER S E
~F L PEOWE TR LT\, T D OFTRITAEFEY TIERED bivieho T,

UHFRAT o F TN, =500 mglkg RE LI O 2R IERE L S Z IR o 7oA,
600 mg/kg REE TIL—RERY 72 i 4 d6 L ONMENR I8 2358 8 B 172 (Garton & Williams,
1949),

812 KB

VYV ) — DR G IERER S, BT e Y X &2 0 CTiTh vz (Koppers
Company, 1962), L' Y /L3 /) — )LD 7 L — 2 TiL, LDso I% 3360 mg/kg (A T&H - 7=, 1000
mg/kg REOEG1%, 24 REI#Z IR AL & P~ ORIME, 72 & NTREERD
ZEIEEZ L2, WIRAPRZITAE L SEAh o7, 22000 mg/kg (48 TR GEEIE N4 5
o, TR TrX, LDsol% 2830 mg/kg (AEH T o7z, 1000 mgrkg AR T, MR
FOMRERAD D Uy, PIREIZAIE 2 bR fz, BBV T, =2000 mg/kg
RE IR A = LTz,

7YX WERE L ORI EH) 2 AV 725 0Bk ¢, Koppers Company (1970)1Z & -
T 3830 mg/kg A/ H @ LDso 255 Hiv7z, TaEiedkid, Wi, Rk, &g 8T AE KL
JE BRI T OALBE & W DR A B L Qe EFEEM O AIRAEIR T E 22 T T A
DIV o T2y, FETEM) TIXE BE H 23580 iz,

813 RAFE

LY Ny ) —VKEREBB X ZE=1 pm =—n1 VLW A X)I28&# L7 Harlan-Wistar 7
v M EHE n =M1 6 IE)IT, fid 7800 mg/m3(1 i) & %\ M3k 2800 mg/m3(8 R#fiff) & T T L
FHonehol, EFHMIC 14 BEOHM CTRBEHEDIHEZILA LN NI
(Flickinger, 1976),

HeZ > b CR#EAFH) Tk, Koppers Company (1970012 &k - T 1 K] 50% B sCiE
(LCs0) >160 mg/m3 M E X417, FEE R ITERD S 303, WARAAE Chli L 23 7 5 47z,

814 MDORGERE

~ 7 A(KEE n =6 J0) CTlX., B FEH%O LDso 1% 213 mg/kg KE TH o7, & 5B,
PRHE, PR 1L, A A 537 (Marquardt et al., 1947),
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Angel & Rogers (197212825 &, U L& U pEELIZHET L v/ ~ 7 A (Sheffield i) D
50% (Z MM 2 5| X 2 U7 JEERN G- RiE. 0.91 mmol(101 mg/kg (AE) TH > 72,

1 Sprague-Dawley 7~ h~® 6 KFHJ[ER T 1 H 2 [\, 14 HB X 30 HHIZHTZ5
LY vy ) —v 50 mglkg (RE O F#G-C, KRB IR, B, M4, s, RS &
MK T A= IET To/Ta i HURIR - B - IO BIMEEBR I BET 5 A F R8T
%&iéﬂfmmko 55, 88, 140, 220. 350 mg/kg (AT % S T4 L 72/ CD(SD) 7 » I (%%
FEn=5 L) TIE, 10 2 LAPNIZ =140 mglkg (KT THREE~Z LW IREME RV 2 5
nic, 5% 1~1.5 KT, 2EWIE7ER2ICEIE L7z (Merker et al.,, 1982), 100 mg/kg
KE N NOAEL & Sz,

70~180 mg/kg KEAZ KK E LTT v MEHE 4 ITITE TR Lo, 2 Ref#Z O RR
MRIZ & 2D 181] BUAA BT RHREE DO B3 L F 14~24% T - 7-(Arnott & Doniach, 1952),

Doniach & Fraser (1950)i%, =5 mg/kg (K& ZHff Lister 7 > MIHEIEZ MG L, H
W X 5 3 — FEGAABEOWEM A 57 2 R TIEFED 11~20% £ T T 5D %
W=, EmAEGE 300 mg/kg (KB E T)THENHE KT S Z Lidehho7z, =50 mgkg
REIL, BEBREPIO 30 p CEEOREZ G S L,

8.2 EHIRE

UTFORBOIL, VAITEARAA L MIESThHo & bEE L Bbi s ER 5 #HME
k% Appendix 6 [ZF & 7=,

821 BORE

NTP(1992)73 F2 i L 7255k C, Mk F344 7 » b& B ILIZ LY vy ) — VDA A IKE
#% 0, 27.5, 55, 110, 225, 450 mg/kg AEA, 1 H 1=, # 5 H, 17 AfEIZ7z-> Tl
HlBe G L7z (BEE 12 [H]), 225 35 L1 450 mg/kg (REREOMET, WFBLE MR L OBEFFR 23
Blgza gz, M, 55 mg/kg RELL ERECIBREIFLEM A, 110 38 KO 450 mg/kg (KERET
PR 2o Uz, e EREOMECIX, Maxtnd - FEXTMARE &2 E BICED Lz, 1E30I2

. g EEICE L CTAEMENAEEZZBE SN hode, LYY ) — GRS
5?\15&6’31@&\ IRBES BRI A XA S o 7=, NOAEL % 27.5mglkg KRETH - 7=
(NTP, 1992),
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WATEBRICIB T, MM B6C3F1 4 5 DLIZ LY Ly ) — L DA F 2 KEEHR 0. 37.5.
75, 150, 300, 600 mg/kg AE 4, 1 H 1[5, H 5 H, 17 HREIZHO7 - THfl#E &5 L
7= (&FF 12 7)), 600 mg/kg REFEDME 5 PLH 5 PLis JOME 5 L 4 ILAYEE 1 H HIZ, 300
mg/kg REEEOME 5 LA 1 PLARBRK TRNCHET Lz, EIPIRERZ & ORI, =
150 mg/kg IKEREDOLE L =300 mg/kg IKEREDOMECTHE Sz, MEEE H12, WIRM® 5
WM BAREERIR 2213380 B Ze o 72, NOAEL 1% 75 mg/kg KB T - 7-(NTP, 1992),

i Wistar Crl:(WD) BR 7 v MZ, K3 v - KF oV FEERE TICLY Ly ) —1 0
F72129 umol/H % 30 HMIZH 72> THAKSE G- L7 5~10 mg/kg (KE) & = A, FIRIR
DIERCTE AR LT Ty 38 LN Ta ~D 1251 BUAAZFEOK T 23 = 72(§ 8.8 &1, Cooksey
et al., 1985),

HEF344 7~ NMZ S HMIZHZ VIR S L12 0.8% L Y /vy 7 — /(K 480 mglkg A/
AN, FECER, (REME, B - BRKRICHFVELZKIST, 5iE/IREOomAETH
BT EFE AR B 2 O IHER AR B D BEINIERR ® & 172 5> - 7= (Shibata et al., 1990),

822 FEFHEE

=V ZHELTOL VY ) = VOERERRD =0, BEELEY NOEH DWW
PIELTIEREIC, VY Ly )= 1% 25 0E 3% &ADEEAY & U (vaselinum
flavum) % 7213 215 2 8B (Unguentum Cordes)% 1 H 11[8] 14 HIE®&AA L=, LY Ly
=R IR LT, iEide 2 (BH] 5~ X ¥ > [thymidine]), REZAEE, FLEAERE O HMN
R L, 2O N6, BE=U U IIAERMBERNM LEIFETH L LERD
(Windhager & Plewig, 1977),

MERET Ve T 4 6 PE(e b NS IREE 6 JD)ORIE L7-EEIc, Ly vy ) —b
12.5% & H OE % 15 43, 1 B 28], 37z - T@A L7725 300 mg/kg AR5/ H)
23, FARIREBICAH B AR ZLITED 52 - 7-(§ 8.8 2 ; Doniach & Logothetopoulos,
1953),

FORBEAFAER AT R D720, LYy ) = 125%EHE 6g% 1 H 2[5, 28 H
f1GK) 750 mg/kg K/ H), M Wistar 7 v FDOHIE(R = 6)H D WVITHIE - HEKE(L YL
V)G JEREEAARE n = 4 DOICEAG Lz, HURIREZEOIN(2.5~4 £7)F L UKL
FIEALN R B, FRRIEF R IERA SR S 72(§ 8.8 2/ ; Samuel, 1955),

828 WA
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Ty h U ALY FOLY LY —/L 34 mg/m3~D 1 H 6 FFfH], 2 #HH 55 T,
PEREWEH 5 VITERERE, KAEDT LIV —KUR) OFEUT A S 7e oo 7=, Bz
» ARIEE L, E%‘HE"J R U 7= (Flickinger, 1976),

D E~OEFERRT, TVEY FBEIOT v MEWERE X OSRHRATEHIC, Vs
—V 1%KEHKR%Z 1 H 38 2 AIZHiz-> TEE Lz, Bmol 1 BoRELE S 512
IO ViToTc, D EDRIENEHFEMTICH ST, BB’ THERIC ilﬁlfﬁbto W
Wz 815 D PR PIT LI A D AVT, Bl D5 BEAR R 7 AR AL Ot RBEOKIEZR) & LT H A Y
I S > Tld 72 h> o 72 (Flickinger, 1976),

8.3 HWHIRE

LLTFORBOH L, VAIZTEARA L MILSsThHo b HEELEZ ONAKERSH
MR ER 2 Appendix 6 IZF & D7z,

831 OB

NTP (199212 X 5 #Eg C MEED F344 7 v B X UNB6C3F1 v 7 AZ 241 10 LI
LYV ) = UiiA A KEIE(T >~ b 20, 32, 65, 130, 260, 520 mg/kg AE, < A :
0. 28, 56, 112, 225, 420 mg/kg /REH) % 5 H., 13 ARG 085 L, @ HERE T,
M7 > b 10 B 10 PE&HET > b 10 PTrf 8 PL, 72 & ONTHERE~ & A 4% 10 PEH45 8 L34
IZE -7z, 130 3 LV 260 mg/kg REFEORET »~ b & 65, 130, 260mg/kg (AEAEDOMET
kT, FFlgOHast « M EEOF B RBEMNED bivie, 2AEFHE TR OMxt - fHxtE
BENAREISHM U722, W2 HERISERITERD Do Tc, mHEROE~ Y 2D
BHOPHRE N IR L W BB ISR —FH T, o~ 7 2 TIRRKREHRER &
NZOELITX R L R TCRBECh o7, mHERO~ 7 AT, FFREEE, =55, K
HE & W o To R ORRIRIEIR DY, 1 X & A EDGAEERG% 30 43 THREL L2, 28~225 mg/kg &
BrEL L~ v 2T, BIBOMEx - A EENAEICED L, MET, REEEIE
., MEFTR, BRIEFREE~OFEREIAONT, LY vy — VB O IR &
D VFEEERR AR b B SR o T,

BIOREBRT, LYy — 0 £7213 0.004% ) 5 mgkg (KE) % 7~ ~Z 12 #FEK
BhHLIZE A, I RO EEmo LR SEHERORD - MR OB v o iz
FRIR~D N BIER XN 7= (8 8.8 2/ ; Seffner et al., 1995), FUIRARFRILE - DOBIEIX
ITHOI TR,
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832 WRAHB

HERES 25 DB 572 % HLA-SD 7 v MZ, £ 1000 mg/m3 D L/ )Ly ) — )L EHEFEI A b
ELT1HS8KMG60 HEA » ALLEIZHIZ>T), HDHE 90 H(B.75 » ALL L2z ->7T)
%% L7-(Koppers Company, 1977), MRER 5 VCi 0725 2 Bfi(= > b v —/ VB & B
SHRER) 2 KPR L Uiz, BB R0 20%., HE 28%) D 7=, 64 [BI#% I F#E 2 —FE)IC
L7, BFET > b 50%% 1 HMEZICER L, mikds X OREE 28R L 7z, 2 @O
RIEHIE®%, %0 0T v e S HICEE L-(A5F 90 [B), FHXIAONMES B ST, Bk,
i, BIEDCMALNT A —2 DEALE VST EBDIZNT, FIRIRTH - & b EERE(
LT 39%(38 PCH 15 VONTIBIER N D=2y, T il ixiﬁgﬁif“ XA NIRRT, i
T L7c o7 — 2 IERER TIED 55, MAIZ XD BUAALZRICEHERNEND Z &
ZARBRITHER L T D,

8.4 RHIRE FHAMERER

UTORBOI L, VAT ERAALMNIEoTho b bEELEZ ONAKEREH
P ER 2 Appendix 6 IZF & 7=,

841 O

1t Syrian golden /N A A X —Z FWT, Hi'FH . BWFTE, BEM~DOEZBOHRIZER Lz 11F
DFRERT, 0 £721% 0.25% L V' /by /7 — /LK) 375 mglkg K ) & 20 I 7= > TRAH
5. L7=(Hirose et al., 1986), il ORI ZRD HAVTZ3, < IREE L ORFH 21T 7220
ST, MOAFEFERITHE SN THRY,

Eastin 5 (1998)13~7 1 #2&81A K (p534e) C57TBL/6 ~ 7 A2, 0 £ 721% 225 mg/kg (K&
Z I 5 [\ 24 BRSO B G U723, BEESE « FEREEMERZA OF AR EH 278D 720 o7
FEMAET), p53def(p53+-)~ &7 A E 7 /L CILBF AR EEANHEIS 1 Trpbs3 23 ~7 2 K L T
Y . pb53 OIEBEINHIFERE D K I IIIEL O EMEALIZEIFR L T D

HHWFIEERQ FIER)RR T, T v AV ==y 7 CB6F1-TgrasH2 ~ 7 A £ 72133k b
T oAV =y ZREFIC, LYY =i A A KR 0 F 7213 225 mglkg (R %
5 [EIGRIRE e H- L, 24~26 WBRIZER 1T, W& IRIRO AR AR A C, il
DIERENDOTHEEAEID) EF Uiy, g & miEIX A 2R S 725> 72 (Maronpot et
al., 2000), FlEE L HEIZZDO R T oA 2= 7~ 7 AR B LD AR 2 g ©
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b5, ARBRTIZ I 5 OREERNZ AN E 2 Tz (ISR IEIE TR S TunZan),

NTP I X 53850 (1992) Tix, #EMED F344 7~ FEB LU B6C3F1 v~ 2 & W, BT >~
h L ERE~ T 212 0, 112, 225 mg/kg KE %, M7 >~ MZ 0, 50, 100, 150 mg/kg (K
Zi 5 H, 104 HH#E G L, WEICBNT, £ 100mg/kg IRE CTRPEARITOIRER & Vo
TeBRRTER N8O BTz, 16 4 ARFO PRI ERICB VT, Mk, BRIEFIA, &5
UNIMERIRIRER 0N 7 A —Z AT A BT, SRS DR AR LA § &
LIV oTo, £, BB, MAEOMERE L HICRP AR OFHUISE b RD > T,
NOAEL (% 50 mg/kg (REGH 5 A #5553 5 & 36 mg/kg IR/ HIZHYS) Th o7,

842 FEFFB

Swiss ¥ 7 AH HWE NZW 7% F % H iz 2 @@Eﬂ;ﬁ%ﬁ%ﬁf LY vy ) —v b, 25,
50% D7 & b AR 0.02 mL 2~ 7 AOH|FE L= m ARSI 2 1] 110 #H[H(Stenbick &
Shubik, 1974), & WIT & AR L= LY vy /) —)L 5,10, 50% 7 & b % 0.02
mL % 7 X OLEBENENIZE 2 [0 180 il ] (Stenbick, 1977 M L7223, 2F1EHH 5 %
RN ANMEDFEHIUT A S e o Tz,

INDOFTR EIXE 720 | Eastin 5(1998) 13l Tg. AC #2418 FVB/N ~ 7 2 D#IE
FIEIZ LY Ivy ) — VDT ¥ b ot 225 mglkg R E %3 5 [0] 24 @B 7- > T L.
J - b e FLEERE S A4 =R 28 E(10/15) 38 L OMHE(12/15) 0> F A ek FREE (it 2/30, i 0/30) &
FEARTHREICHEINT 5 2 & 2R 70, @Rk, AEHEM, KIE, IERBEK E W-o T2
JE~DOMOEEL B ONT-R, FEHITERT 2 2HMRA IR o7,

8483 BFHIFEDAE E DYLEE

8.4.3.1 #EM#GE

LYy ) =W ZONWTIE, N A A X —(Maruyama et al., 199138 L7 v k(Miyata et
al., 1985; Hirose et al., 1989; Stenius et al., 1989; Yamaguchi et al., 1989; Hasegawa et
al., 1990; Kurata et al., 1990; Hasegawa & Ito, 1992; Okazaki et al., 1993)% H\ 7= A =
vI—vary-raE—ya VRSB T TV S,

fif Syrian golden /> A # —(£%5-#E 10~20 DI, 70 mg/kg RED N-= kY B R(2-4
&Y 7' m )7 2 (N nitrosobis[2-oxopropyllamine) 2 H[HIZ 2 [EIf F# 45 L=k, L
Yy ) =0 E721% 1.5% () 2250 mg/kg (R H) % 16 #H R 5 L 7-(Maruyama et al.,
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1991), RiIEH, MRE Tlx. FRIBEAROBIIN B b GERT — 272 L)AS, FLUAME, 7
JE, 23AUfEZ & ORISR I L2 v o 7,

Hasegawa ©(1990)(Z X 538k CTiL, /i F344/DuCrj 7 v M2, 0.1% D N-EA(2-t R r
Fr7uben)= ke Y7 I (Nbis[2-hydroxypropyllnitrosamine) Z 2 #2472 - T
KEER- LT, LYy, —b 0 £721F 0.8% () 480 mg/kg RH) % 30 BEIZ 7= > TR
fER G Uiz, HURBR T, BRIE6/20, LY vy 7 —VIERGRE © 1/20)03 L O AME(5/20,
FHBLGRE - 412000 R ERAMED ST,

BIORERT, M F344 7 v MZ 25 mglkg KEHD 3-AF)-NT Iv=hnr V7 I
(3-methyl- amylnitrosamine) % 1 [ ORHIFE T 3 [EIIEFENE G- L, 1 I OIRIEHIFE 0
7213 0.8%D LY vy ) —/L(K) 480 mg/kg (KH) % 49 IR E Lz, ZO&E1X
BERA(T12, VY vy ) — VIR RIREE 01D 3 L OVEALEE(6/12, LY Ly ) —)L
FEBGRPREE - 11D OFERFEAER ER 25 % Z L7=(Yamaguchi et al., 1989),

thof=z—v g -Tone—a VRBTIE., BEEENS LN, FFHNIX
MAK(2003)(Z5E# ST 5,

84.8.2 [L/E#R

150 ug DRV el B L el LIRS £ 7203 14 BZICBMG L7V Y vy ) —)L 10 mg
DO 3 HDOEEI1E, 368~440 HHIZ47=-> T ICR/Ha Swiss ¥ 7 A THAMMEEIEH 2R X
7275 7= (Van Duuren & Goldschmidt, 1976),

8.5 EBLEMHBIUCHEET=. FRA b

LT, MAEMEHWDERFMNT v A T, LYY — B b REZRL
TWb, L, v~ AU U@ Tl TK BIs - 2eR A B A5 Ul-, miLiaiiE = H
W5 in vitro iR R T, RO EH DNA &% d 5N iE— A8 DNA Ul 23558 L e o
720 In vitrolZ\\ T, SrBfERIRE IS K ORIRERE 2 W 2 ik Y a0 (R 22 HU(SCE) 36 L UL (4,
REFHER T, 2V KOG PEO MRS RS 7o, 1n vivo IZEB1T HHIfER 7R RER(T &
B L2 RO~ T A TER/IME, MiEZ >~ FTSCE)TIX, —B L CRERBRIH,

85.1 in vitro &

LYy ) —uid, R A F 7 AH(Salmonella typhimurium) D& FEFEMER X ORI H

38



(Escherichia col) T, {REHEMEALOAH I )vdo b4 BIFMEREME: & O R 23 72 (Florin
et al., 1980; Shahin et al., 1980; Bracher et al., 1981; Crebelli et al., 1981, 1984, 1985;
Probst et al., 1981; Haworth et al., 1983), 2 {FD#BR TiL, Bk & & s 7z, Gocke
5(1981)i%, X I F 7 A TA 1535(S9 f71E£ )F LT TA 100(S9 FEAFE PIZHWT, 2
REBOEINAZ WD ZLM B TR 72723, Vogel-Bonner B TIXFED -7z,
Hosono ©(1991)i%, TA98(SD 510 %)} X OKIGE B/r WP2 trp~her=C pH (K77 i
iy Uiz, ZRFIEIZ pH 3.0 Th - & b < pH 5.0 L ETIZHEENZNITE» -T2,
LYy ) = 89 ORI DL, RAIF T AW TA 15635/pSK1002 T SOS Jx
2756 L7shyo 7-(Nakamura et al., 1987),

UYLy ) — VI ASERII 2 W 23R ICEB W T, Fr A =— AN A7 —JiE 3k
(CHO)#AE TIL S9 O F Mz )i 53 (Darroudi & Natarajan, 1983), 7~ A % —V79 #
fia TIEARHTEME L7 LIC(WIld et al., 1981), & MK Y >/ SERCIIARETE LA B2
7o 53 (Darroudi & Natarajan, 1983; Jansson et al., 1986), fitkieta /3K #1(SCE) D
HMZ 7R LTn7auy, L L, CHO flifd Tl S9 OF BT & F B R A3 i 72 (NTP,
1992), L5178Y TK+/—~ 7 AV &M TIE, MU 74 AnF I Utta n =—Ho
HERMINAZF &k Z L7=(McGregor et al., 1988; NTP, 1992), Y kS #5565k T,
S9 ODHEEZ b LT F v A =— AN A2 Z—fili(CHLMF L O CHO #ifid T(Stich et
al., 1981; Sakano et al., 1985; NTP, 1992), S9 OIEFIE FIZ b F DIk Y >/ Ekds L UE
fEHIIE T (Schulz et al., 1982; Darroudi & Natarajan, 1983)[5: %4 R L7-, XfHRAJIZ. S9
D)) 53 CHO fild(Darroudi & Natarajan, 1983). 72 5 ONZ S9 DIEFELE FIZ
b b 2 ERERAE S (Darroudi & Natarajan, 1983) TRaEMERE 031 5T,

LYvy ) —id, Ty MR 2 W 72 R E R DNA A RakiER Tl S9 IEHAE T
Pt & OfE RS H 72 (Probst et al., 1981)7%, MFLIEAMINC4 Bl DNA Tl DNA $HUIK 4 35
F L7 hvo7-(Yamada et al., 1985; Kawanishi et al., 1989; Miura et al., 2000).

8.5.2 In vivo

Z v bR U ATEN L2 ORBRIL, BREIC IS W TOMEER O Z 7~ LT
20, YLy, —1 0, 55, 110, 220 mg/kg (KE % 24 R O A &1 2 [BIEEN £
5. L7z NMRI + U A (-8 n=HERES 2 I8 C B REMILIZ 31T 5/ MR O 2 & 4172
molz, 30 REFIRER CHBEOBHRIEAZER L, #8H 720 29 R1MEK 1000 {8 T/
¥ % 58 U 7=(Gocke et al., 1981), LY /vy /—/L 0, 37.5, 75, 150, 300 mg/kg (K& D
MEREN B 5-% 1 [B11T > 721 CBA ~ 7 A (F58f n=4 I0) CIL, BB O/ NMETE R OHE L 7
o lz, 24 R E 7213 48 FFHRe R CHMBHRIEA Z/ER L, 23R EK 1000 13
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T/ & 5L 7= (Darroudi & Natarajan, 1983), Paschin 5(1986)IZ X 2 BIID#RABR T, L
VIV )=V L— R) % 0 £ 7213 75 mg/kg K E THEHE(CBA x C57BL/6J)F1 < 7 &
(57t n =5 V0N 1 BEIENIR G LTz, 24~96 BFFEIRE S CHREBHEARZERI L, KB
AR5 1000 fH 0 % Ytk R M Bk 2 A CO/NE M O BB E 2 R 7o, M
Sprague-Dawley 7 »» MNCFY, %&#£ n=5J0)IZ 250 mg/kg (RHE % 24 RFEINIC 2 [E18% OB
H L, oK% 6 MR TOMRE TEARFMETRO bNRNhoTc, K7 v MHT2Y
2000 1 D 2 Yt IR M ER TEHTT 72 i 7= (Hossack & Richardson, 1977),

&% SCE ik Cix, MEME Sprague-Dawley 7 v MZ 0~100 mg/kg RE Z#8 1 & 721382
JENEEE-. & DT 0~300 mg/kg RE A2 # e 5- L, BEMER 235 5 7= (Bracher et al.,
1981),

XA v avYa v xT(Drosophila melanogaster) % VT, ML PEESE(SLRL) 2454
AR 1Tz, NTP(1992)IC & 235 T, 11000 mg/kg {KE DFGET TITILIRZ
LB SN Do T2 M, 11940 mg/L OFEATITHWE W RfER H7=, BloEERT, v
v/ —)v 50 mmol/L DFFEEW (2 ML ML ZEIRZE BUITERD B 720> - 72 (Gocke et al.,
1981),

8.6 /U - BAEM

861 47EE

86.1.1 In vivo 7t

~ 7 AT 100 mg/kg RE A HREIFR O EG%. HRO DNA ARBRLEFIXA Dol
(Seiler, 1977), ~ 7 AIZ 0.5~2.0 mmol/kg (K (55~220 mg/kg IKH) & JEENF 5 L 7=k
FEEH R ERBR L. AEERITRO 5o 72(Wild et al., 1981),

FEFPHR ERER & L Co—HRAERmBFERBR T, Ml Crl:CD®(SD)IGS BRIFIMFRIL
Crl:CD® (SD)1F » b (& RES 14 PU)IC, LY L 2 —/L 0, 10, 40, 120, 360 mg/L(/ : 0.
1. 4, 13, 37mg/kg (A=HE/H, ME: 0, 1, 5. 16, 47 mg/kg (K&EH/H) % F K E | ARl
AT 28 e 5 L7z, ABRBALGH FoBiMidi 8 Bl Th v, BEHRIRATL
FifF(&HE— M o7 0 MEER 1 VD~ 5% 1A% (PND)21 HOBERLB IR L-, &5
DOk . Fo HEARUITIZACERRH I K OUER - AL I(Fo M) 2 #% TZAIE £ . 1TENFHMXF
B L bleholz FUFIcIid A% 28 H D233 £ T1T7 - 7-(RTF, 2003),
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Ty FOSBIBLOTEIZ 1 B 2 [H8IEE L, BRFT A, (KE, 8K - BEEL #HY)72H
fRCRtsk L7z, FolffA HpESHE, A% 21 HOBA A ETIFE2ME ST, X65& %247
KT 57D, 1IEIC>E 10 IBEHEERBO A E% 4 BISEE Lz, 1 BRI S HERES 1 Lo
Fiffa 0N, % 28 HE CRE L, TEFENRERICRAL 1 BdH7- v kS 3 Lo
F1 7TV DO FEEEFRHE (L B /B & FER 1) L O TEhOFHM(§ 8.7 M) & i L, 7%
0O FLfFI3ER 21 BIZEIR Lz, A5 T2 FoBlB X O FL{FGRKL) 7 » b Cid, By
H(EHE Folde 7 V8), Filr ORI T Fo i), Folfkd T EHIMt (&% D O Folfe 7 I0),
% 28 H(RE FiiP)d 5\ M 34ER% 30 H2 70 HETERIMAERS: F1 7 v M, 227k
PRI IR 2 0 L 7=, O3t & L, AE 58 (TSH/TS/TYH(§ 8.8 )% 4
Fofl CII P EFIRREEIC, 88 F1 e CIdE% 28 B, 0y Lime FifrCiddk 4 HICE
i U7zo 2477 FoBloo FURIR A BAISSE CRLZE L, MG A2 228 Fi {7l L OITEiR A x5
FiU{FCITo 7z, RIIREERS L OV A ERE T, MG, FIM. 5204 00 & ML AR BRI 1 5
Hr & Bk OB © 5 S N7 (RTF, 2003), AFHEES), LR, KRESMFEREICE L T,
HERBIRLONIRD- T2, MOEBIZONTIE, FHEHSROZ &,

IO LT —ZIZESE, Fok XU FiitfRic 0, 120, 360, 1000, 3000 mg/L % &K
Beh L C AR BB 2T D72 (RTF, 2005)(Appendix 7 & PR), M Crl:CD®
(SD)IGS BR 7 v M HEMERES 30 PEIT, ZSREATRAR 70 H lEfE L CHUK G- 21T - 7,
ARERBH AR, Fo B34 6 i Ch o7, Fols TN Fi BT, ARREHIM 2 CTLHIEE T
LYV ) — VB E kG LT, Fol KON FilEICIR, AQED - 4R « AL 288 CLHIE F
TG & ke L 7= (BRI 2>\ TiE, Appendix 7 2 R),

Fo 58X F1 Bl TlE, @ 1 BIOFEMR S ERBRAERIC, LY Ly ) — LB OB TR
AR bR -T2, Fo 3L Fr 8oLk HMEEY, 2R « FRE, <7 o7
NHARJRETO AER, RS K OHEIL, VY vy ) — B EIC X D EEEZ T e
572, Fo BLO FLEOE T RO RRA > RS L O EIRORE T O 5% -
PEAR . ETHVE, RIEEEYE, BRI, HBRME ORI RSN bRnols, Fo BLW
F1 fF O S 2 WVITBEFLATOAF O 2 H B RRBUIC KT T 5, LY vy ) — LB O %
TRD LN o7, Fo BEOFHEMM T, LYy —/VBEOWRAIFT R, e &=
SO RIS~ OB BRI IS E SN T,

3000 mg/L #£D FoBh#C, V-2 SRR BN S A BE AT v () & 7= 13 AR 438 U C
(OB LIzis, BRI DR -T2, L L FollECik, FHRENRER 56 A~
70 HGRE 6.3% £ C), MHIREH 1l e 5.5% % ), HAMMP(RE 8.4% £ T), LY
M7(6.3%)238 LT,

41



3000 mg/L #ED Fr T, -2 RAE R E HN AN B e 72 e 1) 2 P AR TE 208 U )
L. FEREPAEZE L TRm 7.1%ETHA Lz, GHERED Fi1lET, FHRENR
LG R 6.1%)8 L ORAMZ GRS 7.0% F O Lz, FHEKEOHD 2, 3000
mg/L OB Fols LN F1 7 v N CARERTHIFIWE) & 5 W 3 AJEZ @ U Iz, 7o b Nk
#%21~28 HE T 1T LICHIUAE L7z FifF CH A 572, 1000 mg/L # T HEKEDW
DRB NN, BAERIZEOE TR RERE LB o 72, BARKEORIL, B
BB L OEBERRA~DEEL DR o2 AELITEZ LT, RIKITKICEML
VY Ny ) —=VDETIICEDEBZZ B,

AR L@ B CIIAEREIA LN R o720, HEHIICAETIIRVWL O Z
O HE(3000 mg/L)EECTHUIRIR 2 2 A ROBARRD Hiviz, RES—ZA(Fok L0 FLE9)
OFHIE) TR L, A ETHECIIERELZE LR 233 mgkg KE/HIZ, #HTIERE
il « HEIRWI T 304 mg/kg KE/HIZ, B X ORI TOD 660 mg/kg (KHE/HIZFHY LTV
72(RTF, 2005),

8.6.1.2 In vitro #HE

Saito 5 (199 in vitro#BR T, & b= R b a7 U SR ENMTEMEERGEE~D T X F o
FroeE A b S URIERERET 2720, LYY =D A bu Sy s FLm X b
a7 AERIZOW T, WM E WAL 7 2T —P L R—F =857 vEA B X
VR — ATV KT v A 2{T72o7, M7 vEATITEHIZ, 103~10 umol/l
(0.11~1101 pgM T A bV -l A b a ZF U AERIERI S 72 h o 7203 ek R (=
ATV BLIOATA e UEEZ LD 48 FrF A EX VT 2
[hydroxytamoxifen]) TiZW\ 6 U5 LWERDFRO vz,

862 FHLEFEM

7r v L7 U a—/L(propylene glocoDlZfEL7=L > L —/L 0, 125, 250, 500
mg/kg (KE %, 41Uk 6~15 HIZHEHI#E O # 5- L 7= Sprague-Dawley 7 » ~(£%#f n= 13 L)
Z . Wz 20 HIZER: L7, 500 mg/kg (RELRE THEAR 6~16 HICRHAEIINE D DO ) 725K
YIRHBOENTTE T ThoTo, WS, ERREE, BERE. EFRFE. FARTE
BEAOEFEGIEL L /2o T2, PR E G I L 722> - 72 (DiNardo et al., 1985),

L vy —)L 0, 40, 80, 250 mg/kg {KE Z4T4R 6~15 HIZHEHIE O S Lz~ 7 A UL
B% 19 HICER). HHUMT 0. 25, 50, 100 mg/kg (KE ZIHE 6~18 HIZHMHIRR D& 5 L
7o oY R UEHR 28 HIZER) T, RHARME-CIRENE ME AT TR O B v 7e ) > 72 (Spengler
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et al., 1986),

0. 333, 667, 1000 mg/kg AEZ4THR 11 HICR OFHEEIC L > CTHEIFRE 5 L7z
Sprague-Dawley 7 v N&#E n = 15~20 VO)TlE, 4RO RHAEMEGG-#% 24 REFELIN O
(RERAD & 72 KR COREBEINEORA) =667 mg/kg (KERETAHALNTZTEITTH
o7, AT, FBAERFREITBE S b 7z (Kavlock, 1990),

RTF(2005)1Z & % —{iAGAER(§ 8.6.1 ZHR) T, H/EFEMEITBE I TWL R,

8.7 mRkEmME

Bt OB T, PR R~ DA N HE ST D (e.g. NTP, 1992 ; Appendix 6 ),

ek Crl:CD® (SD)IGS BR 7 v b % 7= A EHIPHRR EakB & L C DA RERBR (e -5
M3 X ORERIZ DV CIE § 8.6.1 2|; RTF, 2003) T, 1 #E&H 7= v MERES 3 ICod Fi {7 TFrE)
FRER (LR e & R O . BEREBLES N v 7 U — | HRIESR), SRRES L. Biel BUKK R
MRE)NEM S N7, A% 21 B, AREB~OEBIIL Lo T, [W F17 v FBMWER
Az 2ECER 61 BICAFSHET 2595 &, 40, 120, 360 mg/L BFORET, %A
(R R AT T 2R BN S B R O ) B (34~ 41 %) 04T B (37~53%) THRD i 7-, HERE 1
AA DD MEREO B TEE BT RE O REOY T — & LD L EfEE R L
7zo L22L, M L7 3 Ik Tl /s 3 2 W BRI (b 3 72 < . I EEBIMR.
FERILEDMDIRIE, & 2 WITTHARREREOM O LR H bR oTeled, 2oL
7= L CNS BRE DL 2 R IR B Z2FEIL & 135 2 Dvie o Tz,

B AT bl AR AETEEMERBRRTE, 2005) Tlk, b0y RRA v s OBt
1T TR,

8.8 HRIR~DEE
8.8.1 in vivo B

FORBRA~DRBIZR L K I WERBR Clidd 5 23 il # DfER % Table 7TIZF & o7z,
Doniach & Logothetopoulos(1953)35 & O Lynch(2002) 1%, (> #W¥EICBITH LY vy ) —

VO FRIRIEFS R, 2 ~OE R % Al REIC T 2% 5 HIEQREFR 5. BokEs., B
KR Z W TR E) DR TREZ D Z L 2RBDT-,
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H A INOTENE R AR LB Ta 36 KON Ta ~D 1BL FGALREDIK T & o 72 HER R~ D
WHEN RI UHFERE N ERERE Tl LY LY ) —EE 5~10 me/kg (KF A 30 H
Mz lz > THRROKPEEG L7l T ~ F T S 7= (Cooksey et al., 1985; §8.2.1 &), £ 5
mg/kg RE D 12 # R KE 5-(0.004% 7 35 mL/H & 0.275 kg IRE & F87E) T, HARIRR
PR AT O Z2 b (e LR O gm0 LR SR OB BRI ORA) 2GR 5
7= (Seffner et al., 1995; § 8.3.1 &R),

7w hHDNIE~ U ATHRGIRR OGS Uit - g - 18RRI, AR
T FIRIRO AR ITER O B2 0> > 72 (NTP, 1992), L2>L., Zi b OBk
ZZDOTy RARA VMl T 2 720Gt B SN2 b DO TIE R, £z To/TaRES 13 #
M7 > FBRIZEIT S 03 LT 130 mg/kg (REREZ RV CTHIE S L7 Tz,

RBLAT O Z BRI 2 8 L — RGBS, 20RO A T A4 UL ARG O
P RGP E B & LT, MR Crl:CD®(SD)IGS BR 7 v ML L/ —/L 0, 10, 40,
120, 360 mg/L Z&#fkee 5-(EZ1X 0, 1. 4. 13, 37 mg/kg {K&E/B . #EIZIX 0, 1, 5. 16,
47 mg/kg (RE/H, §8.6.1 ) L fi/ebiiz, & FoBl TII P EFMERC, 2% F1{FT
3% 28 FIZ, By LT-2 FufrCldA#s 4 BIC, REZ OB 2 e &
RIRA~DOEE LTI RN N (TSHIT/TY) 21772 > 72y AT Fo Bl FR IR Z B
TR L, BRSOV T, HRFIRR S 7=/, BRI A L o (TSH)REE O #
FIEICIEA B e LANHE S, PEFIRRRICITWmE ShehoTo, @A EEEOM T
T RN EH L7, BETIE Ts X TaiRE~DOEBIIA LN o Tz, FIRIROBEIREIR
IO ZACRIE ) 2 7R L7223, RTHR & 2 OB GREE O C ZUIHEICHET
137272 72(RTF, 2003),

0. 120, 360, 1000, 3000 mg/L % #5- L, HURIR~OEEIZ H 5 H L7z ARG RTF,
2005 ; §8.6 3LV Appendix 7 Z2H) T, Fo B XU FiBlEW., &5\ idodrHicEg Lz
FiB X O Fefr(E% 4 £7212 21 H)D Ts, Ta, TSH EHREIC, LY Ly ) — LEH O
FHHCAH BRZEGIT A B> 7o, TSH @mfEDS Fo T T EHIMKIZER SO H7z23 Ts |
Ta. N EEA~OZELHIRN & 5 WITBMEN 2 A ERRIZA LT, LY Ly ) —b
BRE OB L 135 2 S o T-, 3000 mg/L #ED FolfElcB T 5L vy — B o H
W=z a4 ROBIIE, HRE~DREBEEDRNWTZOAEEFELIIEX N 2T, BT v
b ~OEEHOKE G- T, 3000 mg/L M EREMEFE(INOAEL) & Sz, KEN—2(Fo k&
O F1 B OEEE) TR &, 2 OFREILMECITEELE U O 233 mg/kg (K&E/H I,
TIEAELRTFS L QMR IR > 304 mg/kg A/ H MY L7=,
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Table 7: NOAELs/LOAEL s for thyroid effects in animals.

NOAELILOAEL
for thyroid

Dose (mglkg ~ effects (mykg

body weight  body weight

Species Routelduration per day) per day) Thyroid effect Reference
Rat Drermal ~300 NCWAEL: ~300 None Doniach &
Twice daly for 3 Lc'gﬂggmw“'ﬂs
wesks (1933)
Rat Drermal ~TE0 LOAEL: ~750 Increased thyroid gland weight and histological ~ Samuel (1855)
Twice daly for 4 changes: no data on T5H or T,T, levels
weeks
Rabbit  s.c (in08% 50 ower 4 NOAEL: TS None Hlein et al.
saline) daysand 75 (1950)
10 days over 15 days
Rat s.c. (in agueows 50 MNOAEL: 50 None: Cheymaol et al
base) (1951)
Cnea2 days for
1 mnth
Rat s (inarachis  ~158 LOWAEL: ~154 24T days: increased thyroid gland weights with ~ Doniach &
of) goitre-like histology
10, 31, 47, or 8 (1953)
days
Rat s.C. (i peanut l.~154 MOAEL: ~154 |. mone; |I. enlarged thyroid gland and histolog- — Samuel (1855)
oi} cal changes; no data on TSH or ToT, levels
2B or 38 days 1. ~188
Rat sC (mpeanut  ~400 LOAEL: ~200 Increased thyroid gland weight and histological — Sarmued (1855)
oi} changes: no data on T5H or TolT, levels
Twice daly for
3878 days
Rat Cral via diet 5% (~3000 LOAEL: ~3000  Increased thyroid gland wesghts Berthezéne et
14 days "‘E“‘ﬂl E'P{:Y Plasma T, levels | (24 vs 51 pgf in contratsy - (18790
day) Labelled T, haif-life | {13.4 vs 18.8 h in controfs)
Rat Oral via ~5-10 LOAEL: ~5-10  Increased thyroid gland wesghts (~2.5vs 12 Cocksey et al.
drinking-water mg'kg in coniroés) (1985)
30 days T Ty leveds | (~1.5% vs 2.8% in controls)
Low-iodine, how-
prodein dist
Rat Cral via 0.004% (~5 LOWAEL: ~5 Mean follicular epithelial cell height ©; mean Seffner etal.
drinking-water mgikg body folicle diameter | follice epithelim index |- no  (1995)
12 c ne?‘[pe[ data on TSH or T4T, levels
day
Rat Cral viagavage 32 85, 130, NOAEL: 520 Mo histopathoéogical changes: ToT, levels NTP {1883)
13 weeks 260, or 520 (determined onlfy at 0 and 130 mg/kg body
weight 1185 pgidl vs 11244 pgldl in controls
Mouse  Oral viagavage 28 56, 122, NOAEL: 420 Mo histopathological changes; Ty, levels not NTP ({1882)
13 weeks X5, or 420 determined
Rat Cral viagavage 112or225 NOAEL: 150- Mo histopathoéogical changes; ToT, levels not NTP {1883)
{m) 275 determined
104 wesks
50, 100, or
150 )
Mouse  Oral viagavage 112 or 225 MNOAEL: 225 Mo histopathological changes: TJT, levels not NTP {1882}
determined
104 wesks
Rat Cral via 10040, 120,  MNOAEL: 37 (m); No efiect on thyroid gland weights RTF {2003)
drinkingwater  or 380 mgll 1, 47 f) 330 mgi: follicutar cell hyperplasia in 67 F;
I.m?emm ‘1*- ;3-13? };":'ﬂl nm.ers.r?:m sacrifice; statistically not signi-

cant; 37 in controls); follicular cell hyperplasia in
5T Fy males (scheduled sacrifice; statisbeally
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Table 7 {Contd)

Dose 1rrq|'lt¥ effects [n;ﬂr.g
body weight  body weight
Species  Routelduration per day) per day) Thyroid effect Reference
Rat Cral via 10,40, 120,  NOAEL: 37 (m); mnot significant 37 in controls); folicular cell RTF {2003)
{contd)  drnkingwater or380mgl 1, 47 (f) hyperplasia in 7/14 F, fernales (scheduled
[ome-generation 4, 13,37 {I'I'I:I sacrifice; statistically not significant; 313 n
shudy) 1,5, 16,47 () controls)
Mean total T, walues (ng'dl) for Fo males (interim
sacrifice): @01, 83.1, BT.6, 83.6, 96.9

Mean total T, walues (pg/dl) for F; males (interim
sacrifice): 5.8, 6.7, 5.6, 8.2, 6.1

Mean TEH walues {ng/mi) for Fy males (interim
sacrifice) 12, 13.7, 16,6, 15.8, 17

Mean total T, values (ng'dl) for F, males
{scheduled sacriice): 136.9, 1428, 117.2,
130.9, 12311

Mean total T, values (pg/dl) for F; males
{scheduled sacrifice): 62,509,509, 508,54

Mean TSH values {ngiml) for Fo males
{scheduled sacrifice): 17.5, 14.3, 202, 15.3, 20

Mean fotal T, values (ngidl) for F; females
{scheduled sacrifice): 69,3, 736, 72.3, 80.3,
Er@

Mean total T, values (pg/dl) for F; females
(scheduled sacrifice): 3.8, 3.7. 4,41, 41

Mean TSH values {ngiml) for F, females
{scheduled sacrfice): 14.1, 15.3, 132, 14.4,
152

Mean fotal T, values (ng/dl) for F; pups (PND 41
308 285 312 333,372

Mean total T, values (pg/dl) for F; pups (PHD 4):
1.1,1213,15 14

Mean T5H values {ngiml) for F, pups (PND 4)
78,877,858

Mean total T, values (ng/dl) for F; pups (PHND
23y 1218, 1280, 1304, 1334, 136.7

Mean total T, values (pg/dl) for F; pups (PHND
28y 35,3434, 37 33 '

Mean TSH values ngimil) for F (PND 28):
e o g fer P pues |

Rat Oral via 120, 380, NOBEL: 233 Mo effzct on thyreid gland weights RITF (2005
drinking-water 1000, or 3000 {m): 304 {f) Decreased colloid in F,, males {scheduied
'-““*Ei“'“?'""" % {n'-_ﬁ s saerifies) 228, — —, 230, 7730
04 ) Mean total T, values (ng/dl) for F; males.
{scheduled sacrifice): 131.4, 133.3, 124 8,
143.3, 1472

Mean total T, values (pg/dl) for F; males
{scheduled sacrifice): 6.1,8.2. 58, 50,55
Mean T5H values {ngiml) for F, males
(scheduled sacrfice): 83, 8.6, 11.3, 11.8. 126
Mean total T, walues (ng/dl) for F. females
(scheduled sacrfice): 136.7, 141.1, 133, 146.3,
134.3

Mean total T, values (pg/dl) for F; females
(scheduled sacrifice): 4.8,4.8.48, 47,42
Mean TSH values {ngiml) for F, females
{scheduled sacrifice): ©4,8.2.04, 70,88

f, female; m, male; s.c.. subcutanecusly

88.2 in vitro FH

LYV ) — v D HIRIBESBE~ DR Z I 5 72, in vitro FRERNE ST\ 5,
T HEFRIREI A T, BE 2Xx10-7~5X 105 mol/L O LY Ly ) —)ujx, 3 — RFu 4
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D72 D 1251 BUAAR R LT 1 ¥ o ~DZ DFLA L% A BT S H72, 0.8 pmol/L (%,
HARIR~L A F o 2 —F D 50%[E % 5] X Z L 72(Cooksey et al., 1985),

Lindsay ©5(1992)i%, FARIR~ VA X X —B B X ORI A 22 HW T, ARBID
¥ — )L ORI 72 b DN A IR EAHE TRRFEK P CHERE S b E o, FEI N5
HFARBEE 2T, 26 OWEIX, HURIR-VA F 02— H 50 IE 1251 A bR
NBREEDETHDLZENR Do, LYY =L 2AF LI Ly ) —)L
(2-methylresorcinol), 5- A F /L L )L+ —/L(5-methylresorcinoDiZ, HiHFIRIRHK 6-7 &
vV F A 7 > (6-propylthiouracil) XV Zi 41 26.7, 22.5, 7.2 55871 Th 5 L i &
iz,

Dive & Doerge (1994)%., 77 F~UL A4 X X —BEB I UOHFRIBE-ILVAF T 2 —F DIE
MEEFIL., CHODEEENRL Y LY ) —LIC LD HEAKEZ N L TRATHICES D
7o, HHET VO F XX —BREREED I LA F X —B)D b O L TR
L2 EEHLMIULE, T UEHIEE 0.1 mmol/L TIHEERLIERB LUV Y Ly ) — L DF%
FREAHE 2 7-— 5T, 5mmol/L TlZ LY Ay ) — L OREEREG I LT 25%) 73
FIEEIL 6.2 05 44.7%(F v oI — MeR)~LEmE o7,

8.9 I & BRIE

89.1 FEH%

Koppers Company (1962)(%, LV /Ly /) —/LD7 L—27 B I OTERGLIC X D E &%
MARHET Ve U Tt L72(500 mg % 24 REREIPAZEALGT, 24 38 KL OY 72 Refi #4128
B)e 7 L —27 1%, FREVRRE ~ HRR EE ORI (S B2 ) &> 2 M IXER RN AR BE D 8258 (R 15 K )
AT SW, RSP 72 FFRIRF R TR VB Lo 7o, HEEEIL 4.4 ThHh o7, T3
UL, BE~BEORPMIRERE), H D5 WITEERM~EREELE 25 &k 2 L,

FFEEE 5.4 Th o7z, MRBRIZIW T, RIEMIE 72 BFEF R TR W BE Th o 72,

X EHNE RLA ZREBR(RN T A 37 #—500 mg % /K Tl S8 T ) T, R ERK
Z 3T 0.5/8 ME S T (BIELHIM 24~72 B:fE]) (Koppers Company, 1970),

NZW 7 3 L% v 7= K ER#E I AI4E (CFR) GEFRA E MY E 4 HI 16: § 1500.41,
— R BERERENCHE U2 LY Ly ) — b 2.5% (WIVIRIE DB F 72 136 12 &~
WL, 72 B OB E I IR A A U S0 - (— il $=0) (Lloyd et al.,
1977).
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KERMERLFEDA A A KT A UL TEM L7z 7 V% 6 JLORER(00 mg % 24
REMIPAZERLST, 24, 48, 72 FFZICSEL) T, HEA =2 71% 2.8/8MEEEHIIIK) CTH - 7=
(Hoechst AG, 1979).

FNLEY FOAYZ Y —=2 W BT, LY Ly ) —b/kIEHR(0.1~10%) 03 A 1352 & i
%5 & Z & 7202 7= GEMABT)(Springborn Institute for Bioresearch, Inc., 1984),

8.9.2 RDOFEK

100 mg Z ¥ AFREH D WITEFELIR L LT o3 6 PR M fEds K OHEIRZE | a1 L 7=
LA LYY =T E DO TEWVRIEMEZ R L72(X 27 105/110), ##E L 72 AR I30E
HEd, BIEWIM L 24~72 FERE C & - 72 (Koppers Company, 1962)

TH X GIED K LA XiRBR(R T A /37 % —100 mg # ) T, 24, 48, 72 FE# O il 2
27 1% 56.8/110,45/110, 39.9/110 THh > 7=, Gat#ilE A = 713 56.3/110 & Ei17=(Koppers
Company, 1970),

NZW 7 3 JLC, K[EHEFAHAE(CFR)GEFA A EMEYE A 16 © §1500.42, [ARH)
BEME B BRI HE U CIRICE A L= L vy 2 — b 2.5% (wiv)isik G Fi % 10 70 CHEIR)
VXL R E OFEIRAIEIR 2 B & 2 L7228, 2L % 24 BRI LAPNIC TR L 7= (Lloyd et al.,
1977),

KERMERLFTA RT7 A NCHEC TEME L7 6 JLORER(100 mg & FEHEN
W, 24 BRI ICVER, 1~72 BRI 12885 b) C©. EE ORI (48 B # o fe%k 70/110)
DR 6 7= (Hoechst AG, 1979).

Pz

8.9.3 [EE

it CBA/Ca ~ v A& HWJRATY V87 v&'A T, LY Ly —iE 5, 10, 25%D
FEFE TRtk & OfE 23 H 72 (Basketter et al., 1994),

OECD 7 A A KT A 2 406 [ZHET 2 053130 72 W GREBREE 5 T, ALERE 10 )
ENLEY bvFvAEB—va VHBRT, BRI GO, LY VY ) — L ORI
99.9% T, 0.9%¥ L) b U U AT OENEEGIZ XD BIERE T 2%, RERSI2LD
JBIERER L OB RIEEIXIZNZEN 25% TH - 7= (Hoechst AG, 1989),
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HT VLF—PECE L, BTy ML YLy ) —(10% KR 0.3 mL) % 6 [E(FHZEHG
fHc kv iREA 2 KefDEH L CUEIEF AR AT o7z, 9 HHEOIFRLEIE O, 2% £ 72
1% 10% 7KK 0.3 mL & W CTRZERMTIZ K 0 2 RefIE R G- 21T o 1=, 2% &5 L€
VE Y ME BAEME YR EME 2 R £ 72725 72(10 J/em ; UV 320~400 nm)73, 10%#5-
7 20 PEH 2 PLIFBEMEIOS &7 LTe, FAMRIBETII RGOS & D 77> 7o, B0 1L ]
TN AL TE UL 2 SRR R EE L, 10% LY vy ) — L THlR Lic & 25, MRS
Hi7=(Springborn Institute for Bioresearch, Inc., 1984),

8.10 fEMIBKFF

810.1. HLKB~DEEE

FRIE~D 2T § 8.8 IZit#i ST\ 5,

Doniach & Logothetopoulos (1953)i%. (F > ¥EIZEIT 5 L YLy ) — O HFARIRIER
FAERD, B ~OMGFR L AR T 2 & GIEQRERE G, fOKE s BUKMERAEEZ v
2R THEE)DHTRET L Z & 2RI,

mvitroB¥ X Win vivoT —ZI2Xk 5L, LYy 7 — )L OHHAREAE L RRREESE A~
NFAXRTH—BOREFEIZL > TRIL, FRELTHRIBRLVEVEADKT L, FIRMR
AV L (TSH) D 43 TTHEIZ K 2 MR DR 2 < 2 & 1272 5(8 8.8 ), =F—
M7 mt RN EAMRICL o TSN D, LYY —id~b L OARE %
TR 5 Z BN STV 5 (Sessler et al., 1988),

HORBR~DO 2T, BB CThb e MESI THLHRE SN TWD, L L, HIRIREZS R
WE~DREZMIIIEEN R SND, L<I2T v b T, AREYCAMEHE (T — 1
ARRLBEIICE £ 2 RIKH IR IRIEF R BT K 20 iRAR-FR IR o RN D7 218
ELAS . HRRBRAIE A L8 2 (TSH) ORI RIS U 7o IE R e & OMFEMERZE 2 Bk
IZHARTEWVEECTAE L ST iERS L, S 61, mH TSHBEIL, #Z v o iR
M7 > MZHARTEW, P WEOEBZNET Ta o mEF A e F LY b LI
HEDM, THITHRRA LT OEE S X7 PREETRE L B 520 Th 5, MmiE
FCO Ta PBRHNTT » F T 12~24 B CTH D523, B b TIEL5~9 HTH Y, TSH Difik
HIREIZT oW Tl hOBBLZ 25 THD, 7 MIk FOBBLZ 10/FH D Ty
BAEMLELTS, b bTHEHMF THxBbIcF e U a7 a7 ) VTS LTV 508,
ZOR T I o WEICIIFE LW, TaoTF Xy A7 a7 ) v ofEABPEIL,
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TUTNT IAHARTEBEZ 1000 fi5E, L7z T, FoWETIEE MIERT,
MANZ £V 2% < Ol Ta PEHR S, Ta ORFB LI OPREL LR ELS 25, B FTIE
Ts iZF X UG 7 n 7 ) v BROT AT I VKA LTV, FolETIIT VT

(DO IFEA LTS (Doéhler et al., 1979; Capen et al.,, 1991; Curran & DeGroot,
1991; Alison et al., 1994; McClain, 1994, 1995; Hard, 1998; Dybing & Sanner, 1999;
Lynch et al., 2002),

810.2 FDMDEES

LYy ) —d, BB L O P CHIRMEERICIER T2 Z EAlESINL TV, Z
Dz KA v hOFHli AT Rbhizoix, §8.6.1, 8.7, 8.8.1 THE S/ H EfilH
ERER D 7T 5 (RTF, 2003), B I EE)&OA F2RHNA, 40, 120, 360 mg/L #£(4, 13,
37 mg/kg RE)D F1ETRO SN, L L, WA LMo 3 5k Clshiind 2 /i BRALGR
LA L, HERICBER, BEERBOMOIE, &2 WX PR miE OO 2t b
FHNIRNTZD, T 9 LT BT TARARRIERE D 2 L 2 R T IRERRFERL L 135 2 B
o Tz,

BRE A ClE. NTP(1992)iB: CT/RIZ SN 7-BIR iR EED A EAEE /R TESIF TR,

9. tbh~DOEE

9.1 BZEAR

BRI 72 BIEREERE 3 A2, 1 H & 12 mg/kg KEOL YV )= (L)
— L 2% G AR TV a—LiEiRE LCHEM) A 1 A 20, 6 H., 4@M/HATEMA L=, B
R BE(Ts/ To/ T TSI ZA LI A B2 035 72(8§ 7.2 2 R) (Yeung et al., 1983),

9.2 HEEERE : EFHRE

LY vy ) =ik, R AR R AR L O BEEERIFIC, 1~2% & W o T RRE T
BELZ 100 £EbHNONTEZ, X, 1ZDDITEWVIBEGKE 50% % TN —U
VTR TRREEIRRA SR YR AL TV D, BEEREZ&ED S 1 SOERIL, 5
DWW E~D LY Ly ) — )LD T 5 (Cassano et al., 1999),

Graham & Tisdall (1922). Becker (1933). Cunningham (1956)IZ %~ T, & &ITESE
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Bl e O BMAER S & ICHIRTHEIFRE STV D, FEAER, LYy ) —
N 50% £ TEHA T HHER/ AL FID & F & F IR I 55 8 1 EE] C &
HH3, BEEOEIG FI4TiEe v, BIEINERIT, HEESKRE TH S, Toflic, ©
FU, BEEED FE WV FEEL. RAY, R, Rk EOPIMRERER . HD VT A R
E B EUMAE, W, ~E7 v URE, F7/ — B EORMEKELD ]
N T % (Graham & Tisdall, 1922; Wiithrich et al., 1970; Bontemps et al., 1995; Tush &
Kuhn, 1996; Hernandez-Pérez, 2002; Duran et al., 2004), (& A EDIEFIT, ZhbH D
Friix vy vy ) — 5ok B HE UNIZEHIR L,

Bull & Fraser (1950)%, LY /v — &6 EE 12% £ T)OE %2 R E(FHE
PN L7z 30 ERI T, BEARAER(FRARIN S, B R EE O M) 2 s Uiz,

LYy ) —)v 12.5% &8 OVE & FEREEIZ 13 R EER G SN 1 AO T,
21% D7 N7 v UFE - iR EEAESIRPICKR T S e, BRRE THROMRIRIER 2N &
M2 72 - 72(Thomas & Gisburn, 1961),

Katin 5(197DI%. VY vy /) — % 2% &AT HRKEDO XA ZHORMME 3 » HH)
DR &I X o T, 70 % B ERE N IEIE U7 BRI RIS F O —JEFNZ OV THRE LTz,
LYy ) — v O IR 2 BN T, lEE Tads L ONTSH IXIEH#FHNIC 2 > 72,

LY Ly ) — U BR T B BUIRAREEREIS F O IE 10 IERNZ Sl E 20, Zhbit
BHICHHAME R BIEETRRA~OBHICBER L TE Y, (MH LD WIIMITEIC L bz > THE
235 34~122 mg/kg IR/ B IZ##E Sihvi- 2 12 X % (Gans, 1980),

FRITELE L THEVRETH I, FETIEHL Y VY ) — L ORMEREE R TIEFIN %
<HESINTWD, —HOBRFETIE, =V 7H(B3% LY vy 7 — & Jessner EIR)
WAL RPN & 2 e R R C— M D D F )RR M B B R 3l ST D
(Hernandez-Pérez, 2002), #T4 30 27 R UBEDORDVIZH0g DL Y Ly ) — L&A
THRE I 1 NOIFOHRFEG TAHALNTB G e ERIL, BEikiEk, IR, M
A, MEPERAMERE, MR TR TH o7, AT LITAMEREM, Ve &,
HERRHNET o =2 2, AR TH o7z, #EGBHIC X > TRV M L72aRIE 24 R
BT LHE SN, BEEIEEIE L7=(Duran et al., 2004), Z OEEET, FEL W
FHARMEIZ L D D, BEREORRIEEMEIZ X 5 O0FTENTIZR U,

9.3 MERE
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RUBUDALKFAUUC LD LYY ) — AT TR, B-LY AL, LY LY )
—V - RVAT VT e REIIE. AVT 4> b, AVT 7 — NbAEFET HH D THORAET,
EEBIFEL LTLY AL ) — BB L TR, B ~ORZITAE S TIEWA
W(EEE LU 2oV T § 6.2 2) (Flickinger, 1976), Z O T35 Tld, 1978~1984 4F|Z
3 R ORI A T,

1978 45, KEAN U NAR=TINO B 5 AEFE T OB E 329 AH 281 AT, @2
Wi, Mot X BR. BikRE. MR, BRI OBMAEDEM Sz, EEB DK 60%1% 40 %
LIFC, % 50% Dk EIE 10 FLL ETh o 7o, BFEICBIT 27 — 2 i3t STy,
JHESE DR FEODR BB RE A T RE (T I, TSH Bl & i 2 BRI AT RO A5 1% 5/280(1.8%) .
FRIRIE D 53 8 2 FT O AR R IT 2/280(0.7%) T~ 7=, 1 EFITHARIR 2N il rl EC
HoToM, TaB L OTSH IXEHE THh - 72(TOMA, 1978),

1980 4F, IR E & b5 387 A 247 NGB 214 A Ltk 33 N) T, fEEEZIT( L
M) L OHRIRFE M 3 T o7z, K 60%1% 40 5L R T, 2095 153 A TH Ta &
TSH 23 &# Sz, 163 A 5 A(3.3%)DMEBENE,/ MERE MM FURIREERE IR T2 2 L Tz
M. DL 3 NTHIHE M URICK 21H% e SO A FRRREE ORIK CTh -7
(TOMA, 1981),

31EH OFAIL 1984 F1T, BURIEHXE 312 A 192 A& XI5 L U CE S vz, FHFE
Wb 37 M OWERE 188 A(BME 175 A, 2otk 13 N)T. BRRMA I L OMEEZ W2 &3 Th
Nice WTHOMERE TN TH IEF I U THURIRE S Ty OZITFRD b7z
- 7-(Bauer, 1985).,

ERTF=21F MIBGRETH Y . HBREARESN T, BUET — 2B RT—4. B
FOREHT IV =BT HERBRTTND20, IREWTH D,

KEO T T~FH AF L7 T 2 v (hexamethylene tetramine) - L V' /Ly / — )b
PRI RICERE SN2 T LA THOMEEER 52 ATIE, 0.3 mg/ m3 KD LY )Ly ) —/b~dD
EHIRR CHERZEIIERY b/ ) - 7=(Gamble et al., 1976),

Roberts 5(1990)i%. & 24 T4 CEI< 539 AT, BAK LIS 257 AR IREREIS T o 4
JEG %2 6 FIChTl> THE Lz, TAIRF &
LYy ) =N EBICHN LGN TW A EIFEI T, A7 > & —E ) O /g 0 ¢
HIE LT 1L, FAREN 5 ug/ms, LY L ) —LA<20 ug/m3 Th o 7=, &S
L7=Di%, #MIEER DK 44% AN 189 A, %t 48 N) Th o7z, 115 NTHINTHEM, 122
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MNITEER « F5 - M TV T, TSH BE UMz 7oy —o /firAnsa7y
CHURE ERT D FIRIMERRR AR i S v, 2INE TR RICEA L, ZoOf&TH
RARELE 15 BISH- IS RO 0 | 2 OPNFRITE IR ARERE TCHESE 1 61, FUIRARSREIS TE 14
Bl CThHoT, ZO 14 Flh, 1 FIAEGED T EAMEFRISAER TEEZ A L, 1 B2 R
B BIBRIT & 521 CTunie, 780 @ 12 BICHE 7 A[AEEERR 26~60 k], 2otk 5 A it
ik 18~58 D). Bk 2 A& &Pt 2 A(H B 3 ANTHIRIMEREIS F o b3 0 iEkd v )T
L. TSH o3 0nenbmfEz s Lz, 70 O 8 A& TSH NIEFEA &~ UIER S A 51
IR 1o Ay, PEBR MR O FRIRFURIREE A @A o 7o, T ORER) 720 A (51 2 E L~
NDT = BRINTBNTIE, LAy ) —(BLOS/ T AIRE)~DRTE & FIR
NASEEIR T O EBIMR 2 PR C& 2o tz, FAHRE L FRRIEFZEME CTH L0, T
— & DFFRDEE L,

L LNy ) = NEGE T OBEBIEXB I FICOle > Tim 45 mg/m3 £ TOH
LUV TEBE STV, BRI AR PR OB LA & 4172 1> 7= (Flickinger, 1976),
§9.4 (CFEHIT D X 512, Abbate 5(1989)723% 5 ¥ 1 ¥ LIFO/EHER 268 AT 42 N &
L&A, BENRFEEL LTL YY) —)LE DR EHEMBITRERDEERIER A2 LT
Wiz, K9 1 EBORIREZ ISR RIREARD bz,

9.4 BE

LYV ) =D R JEREAEMERER DY B 0 /8 F7 2 b & v KB (B s 10892
N F T) & %512 FE i S 117~ (Meneghini et al., 1971; Baer et al., 1973; Fraki et al., 1979;
Frosch, 1990; Tarvainen, 1995; IVDK, 2001), #{KAJIC, LY Ly ) — VIBEN=2% D3
A BB D 2% F Ttk & OFRERMA T, LaL, LYy —RED EFIZEN, B
PEANESHAN L 7=, Barbaud (1996, 2001)i%, LY vy ) —v & & ZREMRL Y NV
/ — L (resorcinol monobenzoate) D, 3 KL 1 H7 22—/ L(pyrocatechol) D A2 ZEEAEME: 12
HHLZE, UL, 26 ofs & I 3REmMIC, Kligman(1966)i%, A 22 AD~F
A= a VBT, LYY — L OBEIRE 15%. FFRIEE 5% CTRAFMEAZ RO
2o,

LYy ) =V ORBRIT, VYY) —VEAREAR L OEMPRE L DN D RFATH
1Thhviz, Btttz R L7 H—EREER(Vilaplana et al., 199113511 & LT, & 354 A5
AR DB 2t 5 & U 72 Bk o il o 3R GRER IR FE = 2%) Tl MRS R oA Z 2R NIERR
S53L72 o 72 (Guerra et al., 1992a, 1992b; Frosch et al.,, 1993; Peters et al., 1994;
Katsarou et al., 1995),
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LY ) =W Ko TAE U T A E DS AT OIEFIR S IZRL STV D28, Zhb
I H AT 7 —=0D~3A > h(Castellani’s paint) (fi fxfig 7 7 > [Carbol-Fuchsinl: B4 « i
AN O IE PR E IS K9 % (Cronin, 1973; Dave, 1973; Marks et al., 1978; Fisher,
1982; Langeland & Braathen, 1987; Pecegueiro, 1992; Kohn, 1993; Erdmann et al.,
1997), & 5 W IE = B iFRE N L TdH - 72 (Waddell & Finn, 1981; Nakagawa et al.,
1992; Serrano et al., 1992; Massone et al., 1993), Z L5 DOERITIX, HO bz v
)= VDOPREIF0.1~8% Th o7z,

Abbate 5(1989)3d % % A ¥ T O/E¥EE 268 A 42 Nxfk Lz 2 A, BN E
ELTLI Ny ) =t DR AR IZTVRE R R OIER 2R LTV, £ 1 8
DIRFEIZ 22TV RANFRD B iz,

10. ZEREBIVHRROEY~DE

LYy ) = DRA - BRAEEY) ~ DRI BT 5 i & 2 5Bk, BUA Report
99(BUA, 1993). Study on the scientific evaluation of 12 substances in the context of
endocrine disrupter priority list of actions (EC, 2002), 3 X O USEPA @ HPV F+ L v
v7'r 77 A(HPV Challenge Program)(INDSPEC, 2004)7> 5i%(E407=, 7 — % % Table 8
IZE & DT,

10.1 KARE

10.1.1 =EHEZEME

I, EEHEEY . Y. EEMEORBRZ AV 2 ERERBRICESE, LYy vy —
TAA I 3B REBD ORAELEMI LEtEHEn LSS5, fBRMIZET 5
EU TSRl SN 2 0 HAEIC L D & BB LURMOWRBRIETH - & bR
WE DFERD T2 A A I Vv 3Tkt LIER IRV EE L R,

A~ QMEEE LM Bt oRBR B 5, LT, LYYy — D 96 KEfH
LCso0 I% 26.8~>100 mg/LL Th o7z, MAXRBL L Ot =4%U 7IZB W\ T,
DeGraeve ©(1980) 3 #IE L7z 96 Kifi] LCso 1X. 77 v b~> K/ —(Pimephales
promelas) T 100 mg/L, =~ A(Oncorhynchus mykiss) C>100 mg/L ThH-o7-, 77 v
b~y R —Z2 VT 2 BT - 72RO itk AEER T3, 96 i LCso 1% 26.8 35 X T* 29.5
mg/L Ch o7z, ZDORERIT USEPA A R4 VZHELTEY, othE=%1 7 biTh
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Table &: Summary of the ecotoxicity of resorcinol.

Species Guideline  Test conditions Result Reference
Acute toxicity to fish
Rainbow trout LUSEPA, 5—10 fish used per concentration; temperature:  88-h LCs = 100 mgfl DeGrasve =t al.
(Oncorfrynchus 1874 14 °C; pH 7.9-8.3; dissolved cocygen: 3.8-8.0  (LCoq = 100 mg) (1980)
myhizz) mg/l; fiow-through test with analytical monitor-

ing
Fathead minnow LUSEPA, 510 fish used per concentration; temperature:  86-h LCqy = 100 mighl DeGragve et al.
(Pimephalez promefasz) 1874 14 °C; pH 7.8-8.3; dissolved oxygen: 3.8-8.0 (1880)

mg/l; flow-through test with analytical monitor-

ing
Fathead minnow LSEPA, 10 fish used per concentration step; tempera- 88-h LCyy, = 26.8 mg Koppers Company
(Pimephales promefaz) 1875, tura: 18-21 *C; pH 8.9-7.8; dissclved oxygen: 96-h LG = 20.5 mail (1981)

1678k B.2-10.8 mg/L; 5 cancentrations tested in w=samg

duplicate; flow-through test with analytical
maonitoring

Acute toxicity to aquatic invertebrates

Water flea (Daphnia =
magna)
Water flea (Daphnia =
magna)

Water flea (Daphniz Mo

magna) infarmation
Grass shrimp LUSEPA,
(Palzemonefes pugia) 1875

Diaphnids =24 h old; 10 animals/10 ml and
concentration; temperature: 23 °C; pH 7.5; river
water used for dilution; static test withowt
analytical monitoring

Diaphnids: 2—4 days old; temperature: 20 *C;
pH 7.5; test conducted in duplicate; static test;
no data on analytical monitoring

G—24 h old; temperature: 22 "C; static test; 10
animals/25 ml; § concentrations; reconstituted
hard water; no data on analytical monitoring

10 erganisms per concentration used; synthetic
seawater; salinity of 25%s; temperature: 22 °C;
pH B.3-8.T; study performed in duplicate

48-h ECy = 0.8 mgil

48-h ECsn = 1.28 mgd

24-h ECq =15.5 mgil
(pH &)

24-h ECy; = 28.3 mgi
{pH 7.8)

24-h ECy; = 34.8 mgi
(pH &)

98-h LCq = 32.7 mg
(measured valus)

Brimgmann & Kihn
(1858)

Herbes &

Beauchamp (1977}

Cronin et al. (2000)

Curtis et al. (18978)

Acute toxicity multispecies test
Fillbug (Aselius =
intermedius)

Water flaa (Daphniz
magna)

Flatworm (Dugesia

tigrina)

Sideswimmer

(Gammarus fasciatus)
Ramshom snail

(Helizoma trivaliz)
Segmented worm

[Lumbricwlus
varegatus)

Fathead minnow
[Fimephalez promelas)

10 juvenilz organisms each; biclogical loading
=0.5 g wet weight'l; temperature: 20 *C;

dilution water taken from Lake Ontario; pH §.5—
8.5; photoperiod 16 h light; static test; nominal
concentrations; hardness value of 130 mgl as
CaC0s

08-h LTy > 100 mgil

08-h LTy, = 0.25 mg#

88-h LCsp = 100 migil

88-h LCsp = 100 mgil

96-h LTy = 100 mgfl

86-h LCen > 100 mgl

96-h LCx = 40 mgf

Ewell et al. (1288)

Toxicity to aquatic plants

Green algae (Ghiorella ="
pyrenaidosa)

Gresn algas —
(Chigrella vilgans)

Gresn algas —
(Scenedezmus
gquadncalda)

12 h light/12 h dark; 8400 |ux; temperature:
21 °C; measurement of cell density via hasmo-
cytometer

Initial cell density: ~7.5 = 10%mi; temperature:
36.5 °C; light: 28 W/m?

Continuous lighting: temperature: 24 *C; pH
7.5; river water for dilution; measuremeant of
turbidity

T2 h ECy= 1.1 mgll

sole concentration
tested

-h ECy, = BO5

98-h TTC = B0 mall

Stauber & Florence
(1887)

Kramer & Trimper
(1888)

Brimgmann & Kihn
(1259)
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Table 8 (Contd)

Species Guideline  Test conditions Result Reference
Lesser duckweed = Cultivation at 24 *C; BOD lux and 8 h light'15 h  12-day ECg, = 165 Stom & Roth
(Lemna minor} dark; solvent: tap water; every 24 h exchange mg!l (1881)
of media; analytical monitoring
Acute toxicity to microorganisms
Bacteria - River water for dilution; temperature: 25 *C: pH  18-h TTC (ECw) = Bringmann & Kiihn
(Poeudomonas 7.5-7.8 mg!l [ 1860)
fluorescans)
Protozoa = According to Schultz (1883); no further 48-h ECsp = 543 mg/l Schuliz (1887)
(Tetrahymena information provided
pyriformiz)
Fungi (Fuzarium = Incubation at 25 *C; measurement of colony G-day EC, = 1100 Saoni & Bhatia
oXyEporumnT) diameter mgll (1880
Chronic toxicity
Rainbow trowut Early life 100 eggs exposed in 15-litre aquaria to 10 G0-day LCss = 320 mg/l  Vamn Leeuwsn et al.
{Cncorfiynchus stage test litres of test solution; temperature: 10 *C; {embryolethality) (1800)
mykizs) (OECD TG hardness: 50 mgfl as CaCOs; pH 7.7; oxygen =
210) concentration: 10.8 mg/l; study carried out in M-?arui?ﬂ bZED
duplicate ma!l {total embryo-
P toudicity: lethality and
malformation)
G0-day LOEC = 100
mgll {length)
G0-day LOEC = 32
mgl (wet weight)
Water flea (Daphnia QECD TG  Daphnids <24 h old at the beginning; tempera- 21-day MOEC =0.172 Lima (2004)
magna) 211 ture: 1821 *C; pH 8.0-8.2; flow-through test mgll (measured value,

with analytical monitoring

highest concentration
tested)

21-day LOEC = 0.172
mg/l (measured value)

Toxicity to terrestrial organisms

Earthworm (Eizenia =
foetida)

Lettuce (Lacfuca —
zafiva)

2 hatchlings <10 mg wet weight'petri dish; 30 g
sludge placed over silt loam; temperature:

24 *C; 25 dishes with 5 replicates of 5 concen-
trations

10 lettuce seeds; incubation at 21-22 °C; 7
concentrations tested in duplicate

42-day LOEC = 10 000
mg/kg soil dry weight
[weight)

42-day LCy =40 000
mg/kg soil dry weight
(mortality)

J-day ECgy ~200 mgll
(radicle growth}

Hartenstein (1882)

Chou & Patrick
[1687a)

TTC, toxicity threshold concentration
* Mo guideline study.

7= (Koppers Company, 1981),

KAEEHEBI O 5 HTIL, A4

S 4 SR N
D 50%

TrainL vy ) — LR

IIMTE=2 U o 7 EATORWEIERER T, 48 KD 50% 2 £ (B Cso) GRER
\CHERE R 5 2 DEE) % Bringmann & Kithn (1959)% =0.8 mg/L, Herbes
& Beauchamp (197713 1.28 mg/L EHE L1z, 7/LT7A 73 A 7 Vi

IR LB oL b mEE

#E(OECD TG

211 DMk A 0> H17C | Lima(2004) 13 sk BRI 0.172 mg/l (G2 ) T 48 W[l & L 7=

fﬁﬁiﬁ/gﬂlﬁ

Jrs=2

ﬂ‘b\(y)fciﬁ)o 7:_.0

S B,

Cronin 5(2000)i%, 24 Kiff] ECso % pH6. 7.8, 9

TENEH 15.6, 28.3, 34.8 mg/L EHTE L., BN pH IKFEMETH D Z & 2 L=,
Curtis 5(1979)1%, T FH bR 7T 2 2V 7 (Palaemonetes pugio) T 96 Fifi]l LCso
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% 32.7mg/L $EE LT,

Ewell 5(1986)i%, 5 >DOMIZJE T 2 KAFE 7 FEDOD# A TR 21772 5 HEE %
KLl L2 =3KRMICEEAN, Y O 5 FFHI A Oy MCANKRERIZ
0N T, AWz BRIREE I 96 RFM 2R Uiz, W8l 2 01772 o7, HBdEI X
LB O—Fh Asellus intermedius, R HIHRK T 77V 7 Dugesia tigrina, W3 = =
ERO—FE Gammarus fasciatus, ¥t 7~ % A BO—Fi Helisoma trivolis, BIEH)
WE A I X I I A(Lumbriculus variegatus) L, 96 K¢l LCso (X% 4141 100 mg/L
PlbEThotz, ZOREBRT, 43I0 2(96 ] LCso = 0.25 mg/L) & 7 7 v b~v K3
/—(96 iFfH] LCso = 40 mg/L)73 & » & b REZMEDEmWETH D Z & 234 LT,

KT ~DENEIZDONT, A R T A ATHECTZRBRIT A Y 72 5720y, LA L, Stauber
& Florence (1987)i%. #E 1.1 mg/L TL YLy ) — AN EKEE#RE 7 LI L ) A4 R
(Chlorella pyrenoidosa)® T2 WMl A RERFNEE L RIT SN2 L 2P BN
Lize MOWIZRENE—-TH LD, ZORBITY A Z7FHEICHWD Z &R TE RN,
Kramer & Triimper (1986)(%7 v L Z 7 /L5 U A(Chlorella vulgaris) % i\ T RHER
BREATI2, NA A~ A L OFEIZEBWT 6 FEE] ECs0 % 605 3 X 835 mg/L & Lz,
Bringmann & Kithn (1959)1%, i@ 5i BRI 350 C 96 IEf] d M B 2 60 mg/L &
L7228, B3 AR AN R s i 12 & 5 DM D W TR B2 TlE 22> > 72, Stom & Roth
(198D IF MW HEFEIZEE L Ca v & 7 Y (Lemna minor)® 12 A ECso % 165 mg/L & L7=,
Florence & Stauber (1986)%. L Y /Ly /) —/ /LB —EF (1.1 mg/L) T4 A #(Nitzschia
clostertum) ® 72 WAy 2RI BB L2 52 7202 L 2RO T,

B oMY R T, LYY ) —L®D ECs01E>100 mg/L Tho1z, =& 23,
Bringmann & Kithn (1960) X, ¥ = — FKEF+ R g 7 V4 L & » R (Pseudomonas
fluorescens) D FE53 fRBAE 16 FE #EBIE(EC10) 2 200 mg/L & % 7E L7z, Schultz (1987)
X, MRS EREBR IS W CRAEM O T b T & A F(Tetrahymena pyriformis)® 48 I
il ECs0 & 543 mg/L & L7z, HE 7% U 7 A(Fusarium oxysporum) DFEFEILE 2 F512 & L
726 HIH ECsolZ 1100 mg/L T& - 7-(Soni & Bhatia, 1980),

10.1.2 1BHFEMK

Van Leeuwen 5(1990)i%, LYy /) —LD=U~ AT 28 E2E L=, #¥1#4
TG B PE A EBR(OECD TG 210)I23BW\W T, #oka Vb K TRER 217700y, 60 H[H
LCs0 ® 320 mg/LURESENE), 60 HE ECso D 260 mg/LGRIRTENE : EAElER L OH) & 1%
7o RPREE LR ERIK T E V) =2 RRA » FEEOBEREIC L > THlE) 2 AV T,
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60 H e/ NEERE(LOEC)IT 32 mg/L L HE Sz, NOEC (X Z ot ST
7RV CFERBICERWVIRED 10 mg/L EHEE SN D, EETEEERAPASWIEETH D
N E D M BN ERTWRWEC, 2003¢),

Lima(2004)i%, EEEREEZZH A FF7 4 (OECD TG 21DICHERLL T, A4 IV =
DINT A THA 7 NVEEMERRE T2 o 7, Fem oW BRiE B GEHME 172 pg/L) T A7 il
BHEA~DA ELEITZRD b/ - 7-, LOEC 1%>0.172 mg/L £ £ %2 5=, LOEC 2 &
Do oTolod, AA IV aTHT HHEEED 21 HE NOEC [3ARBRGLHIE L v
ZHLEL D LEEZLND,

10.2 BEAREE

ANTHEGER)FCTL YV ) — V5 LT X X ADO—FE Eisenia foetida 1%, 13w
FERkgH7V LYY/ —)L 10000 mg ~D 42 AFRFEHIC, BEOFERBD BT L
2T 725 72 (LOEC=10000 mg/kg TR E &), R 40000 mg/kg HIE#EE TIX, 42 H

MBI HE T 25| &t = L 7= (Hartenstein, 1982),

21~22°C T3 HflA v FaX—ra v Liztk, V¥ A(Lactuca sativa) DR EIZER
X% 200 mg/L DV Vv ) — VIR T 50%0 & A172(Chou & Patrick, 1976),

11. P&

11.1  EEE~DOREI(

11.1.1 BBREEMDIE L HERIS D

BT, VYA Y D RERERT, FRIRA~ OB PR JRiER
2, ARBHE O RERAENE L BT 2 Ll s h T D,

LYy ) — ViR E G 50% F CO)EA O RFTAABEMREOEM, & 25 WIMKRE
(2%) & A ORZEA O RKEH>ERE A% IZ, FIRIRA~OFEFRIRIER, FERETLHE) S
INTW5

EIEEO LY LY ) —LORFTEREIC, HFEV, BEEED F V., SEEL. RN, /s,
PRER7r DR BB . HDA WA FATE S o B UMIE., W, ~F 7 e Uik
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JE. F7 / —Ele ERMEREALRHE SN TWD, 1FEAEDIEFTIZ, ZNbDFTRIT
LYV ) = AR E ISR DINICTEIR LT, B O H—JEFIHRE T, miRE~DKE
/RN BB S OBFEHI DR HRE SN TWD, BEERZED 5 1 SOERIX, GOV g
~DLY Ny ) —)VOHTH S,

H IR L= BIEYERE 3 A vfwy/~w1m@kyﬁ§vfwy/~w2%
GAKRTNVa— g EE L O% 1 H 21, 6 H, 4 @fIChbl-> TRmEH LR,
WA HE (To/To/ T/ TSHNZ ZALITFRD B 720> - 7= (Yeung et al., 1983),

FFTHERAIE L TR IR b TMERBREDOT —X b, LYy ) —)b
TS SNTZRECIIEEZAM L2 NE ) TH D,

B OIEGIAE IS, EREMB L O=F k7 U — 2O X 2 EMICBT 2Rl
Nb, KEMZEZXNGE LTEEEO NNy FTART, LYY ) — )VRE=2%TORIER
1% 2% Kl T o7z, WEED BRI BIEASASIN LTz, TR GEM O RET L~

T 2 HERBPELNTORNDT, LYY ) —LOBIEEZHEETE R, L LE
BRI, BERIIENEBZ N D,

WRBR T, LY Ly =R EIZ K D LA S D mIEERRETIE, BRI e
LRS- ARG *E%ﬁ%“®%%\ﬁﬁ%@%ii@%k@&#%éo%%Eﬁ
T, RERED L AEFRE TR0 b,

bt NN DEHEDO LY LY ) =L XD R~ DORERBRE SN2, &<
ZZDx Y RRA & FRBHEOHFETIER SN TV D, KEGOEWIIETIE, LYy
/“W%%@ﬁh%“@%@@O%T@F%iﬁﬁLfW5 FARIR~ DB, B~
D E e A 2T B H G AR, SRR, & D WIXBKMERIRZ W22 TG %
)V#é@%%%JQEEéhéinfﬁﬁéo7nyJCHVV/~W5~Kmm&g¢E%ﬁ
IUFE - ARZ R FEMAE FC 30 HREIZH 725 T(Cooksey et al., 1985), & 5 WK 5
mg/kg KE % 12 B2 7= > T(Seffner et al., 1995) K E L& 2 A, FIRIREED
I KO Ts/Ta IRE DAL & WV o T FRIEA~ DB RO vz, Ll ZhbIiTHE—
MERBRTHY . TOBROMERIZ L DHRIIIT b T,

e Crl:CD® (SD)IGS BR 7 » F(0. 10, 40, 120, 360 mg/L, & 25\WMIK 0, 1, 5,
15, 40 mg/kg R/ H Z gk 5) & F 7= B ERPHE EBR & L Co— IR AN
R T, mHETOBMBIBEROM/NEL 7 ERRBA~OET ORERRD bz n, 2
O ORI B HEKAMED A b h - 72(RTF, 2003),
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0. 120, 360, 1000, 3000 mg/L Z#K#EE L, FIRE~DOEEICHER LI2ZDOHD
FE 7 T HAEEBRQRTF, 2005) T, Fol O Fi#l#, &5 W0IEoHrHEKO Fi kIO
Fof+® Ts, Ta, TSH FHREIC, LY VY ) — VBIEOKF A B R ELIZ A S /a0
o7z, TSH &R Fo TP EHMIFICEED LA, Ts < Ta b L OWEE EREA~DFE,
WHRA & 2 WITBEMEEM 2 B EFT AIXA BN T, LY Ay ) — VOB L 3B 2 b
2o T2, 3000 mg/L BED Folft CHO LY vy ) — )L BIEO FARE = 1 A RO 1, HEEE

DEBE > TRBLTHEELIIB L DN o7, BT v MOEGHOKES LI-HAO
FBR IR 3000 mg/L 23 M E(NOAEL) & S iviz, (R E~— R (Fo 35 L O F1 Eh# O -2 fiE)
TERT L, ZOREIMETITAEELZHE U TR 233 mg/kg RE/HIC, M CIEABLRTE L OUE
BRHEARI A 0> 304 mg/kg REE/H ICHY L7,

T v R~ T ASOMEEIRR OB 512 K0 S Ui - SR - BB T R
DOIF R FOZITFE O 5TV ZRWNTP, 1992), Lo L, ENHLE STV e 13
T v FNRBRICZEKIT 5 0 38 K10 130 mg/kg (REAELISN TlE, To/Ta IR EITHIE S iz bl
T2V, EHRBR(104 HE) T, FIRIE~DEEIZx4 5 NOAEL I 150~520 mg/kg &
F/HGH/ ) THAT=N, CHOORBRIIZDOZ L FRA V ha2iMBiT 52 L2 HE L
T 720 72(NTP, 1992),

LYV ) =3 EH 0Ty hBIOU VX045 - BAFERR T, AERELG X
'’ X Zeholz,

LYY ) — RN EEREEZAT D2 L IEEZ BN, in vitro BinmlERER T, LY
IV ) =R B LI R EZ R L TV D, G ST XTO in vivo BInEMERER ORE
Bixetch o7z,

1 F344 7 v N3 L OMERE B6C3F1 v 7 A2 0~225 mglkg (RE/H %, 7o b NCHET »
FZ 0~150mg/kg AE/H A 5 H 104 MR G L7 RHIFE S AT CTh - 72,
BHEFEEZRH WA= o — a7 rE—a VRRTH. KOS OREEITEYETH- T2,

UL, EREsn AMERERC. KM TCIR R 72 & ORRRAER Y 100 mg/kg K5/ H £
H.OWMFE TR BT D (FRARRE R~ DR Z /e 5 SMERIZ k92 NOAEL=50
mg/kg RE/H[# 5 H]. NOAEL=36 mg/kg KR&E/H IZfH%Y),

11.1.2 [WEFERRE F /5 I1115EHE DR EEE
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MR OB E 1T, RIS L OHRER~D 2 SO FIEREL VWD Z L3 TE 5,
AN MEARERL L - U ANCEREGS 50%EONTEENRDL LY LY
—VEJEEMA Lt FOIEF, 72 b NI EIRE 2 W2 - O ER (Table 7 2H)T
WEINTWD, TomBETH=Y RARA > Fa+ollmet Lo BRITA S 72 6720,

FAR IR L ORI R~DREICET 5 hOF — &%, BBOHEE D B 2R~ GEHH
HTHHD, MEAEREOFEEITITEL T\, b kBT, FRROARIE
WD D, FHLOBEAEET D L. T o WEITFRBR~OREICH LT M X0 HukT
borLEBEZOLND, MEEREREICHNLZ LN TEDL L7, FRIBR~OREBERL
A ESUGBRRRD D BRI AR STV,

ZO, MAEREOHEIZIE NTPA99IZ L5 T v F O EHEBRI®IT, ks
HR B CEMEEPIC 3T % NOAEL 50 mg/kg (REGH 5 H #5200 58995 & 36 mg/kg i
H/ B NEE Sz, FRRBIOR AR PR bIT A B e dr o 72, Ts/Ta HITMIE
STV, FEEZER LOFENZEICK L TENENAHIRE 10 Z W5 & B
1% 0.5 mg/kg KE/HIZ72 A0 5 BELG DT 5 & 0.4 mglkg RE/ B IZFHY),

11.1.3 U X2 DRREHED

§6.2 THEHZ T H 3FOT T U ANEREINTZ, T772bb, YeRAl, =FE{REY
U—Ah, =V 7HICEEND VN ) — N ~DRE G5 TH H(Table 6 2), #HEE
7 5 (mg/kg KH) I LOMEE A MM - ESMF Shz, E—U U ZAERICL LY
) —VERETCIE, B ROSEIREE(7.8 mg/kg (AR (30 #~10 43R, 2 E oM
TR 10 EIC BT T 28R E LTV ARNBESND, ZNOHO5KM T T, SrEREN
WEINTWD, bbb kT —4205, PO LY Ly ) —1(0.03 mgkg (&
FE)ZH 1EL 30 pMEMATLZ Lk, BESNHMETITRWERbhs, =% iRy
U — AT ERBZRZEORREERH DL N, bobREEINb v TV AFLENnT
W5, Yeung 51983 K HBRICE S E | KBS —ADOR L R R 0.4 mg/kg (KENH
E ST,

b MEFNZIUWDTHUREA~ DB BE RO R ENRHEE R 34~122 mglkg K/
HGFETERED 2.87% % RNA I & & 480E =1~3.5 mg/kg R/ H) THE STV 5 (Gans,
1980), =D —JF, 2% =% EipE 7 UV —2&x AW icKESr — 20 EEHH(Yeung et al,,
1983)ClL, JJE#&#E & 12 mg/kg (KH/H HEEANA M & 0.4 mg/kg KH/H) THER A~
DORE(T 7o, Teo/To/THTSH EE DOZLITFRD Siien-oT-,
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L7228 5 T NTP(1992) i CH H S 72 A HUR 0.4 mg/kg IR/ H 1L, MR IO
HORIR~OW L /L L S RWnWEEZLND,

11.1.4 RBFEY X 2 FHHIZ 517 S FREEE

iz L 72 23 BR(INTP, 1992)Tid., 100 mgkg AE/HGE 5 HERGHLRETHLE 71
mg/kg RE/HIZH ) LA EO 5% 238D LD ERRIERICHE-S %, NOAEL % 50 mg/kg
REGHE 5 HEENOFHET 5 & 36 me/kg RE/HICFHM) & Lz, LavL, EHT &I,
HOKF G- L7256 100 mg/kg (RH/H SRR RICHE L KITI W2 & ThHhDH, Len
ST, TS ORI EEIIRER O£ 5 O MEE BRI L TA U RN S 5,
b MBI OB 2 TR ~OEEL, LAY ) —~DORMERE EBRLT
W2,

ORI~ DT e b OREGINIER L OB RN G CEHER - FRA L N ThHD &
Tz, BRBOBRIT BRI C0E, SBIZ, 2O RAFRA 2 MIRFLTH
MEE FOMO XL aXRxT 47 AL X2 ad AT I 7 AQKET — X B2\,
RS B b ~OIMFIZRATRETH D,

BB O PEE & 72 5 BR(Yeung et al., 1983)1%, = L HE Tl7e < R 1
EONTWD, =FENRTEEREIX, B ILEXBEZOLDICL > THEENELTWS
AREMER B D, Lo T, TORGAALEIFI VTV AICLZEERLV 720, Boh
ToRENEIBH Tl 100% £ THRRIN S, 1 HOEHRBEZENSE5EE206N15,
L L, £ ORFZHE2600 cm2)iX, #H =5 EIRI 2 32T 5 B O X s 2 Kig 2Bz
Tz,

T L R 2B TR LN =F ETRE 7 U — 2k KOYEA OFMBIE, 3% 20 2L E
IZblo TELTE R E-Bb S,

11.2 BRE~DOEEZE

LYy ) —d, BHICTHEE G GEEAR K OEES) O TICREICA LS, &b
(2. A REEHBEK & D VNI A VY = — VRIS O BEK HIZ . SRy HIEY i BE A3 T B 5
L2ENDHD,

FHENS, KENL LY ) —VDOFEHEH X~ A N THDHZ ENRTHISND,
EHIT, AU —EROFEMEIZ. LYY ) — AR AR B LW &
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LTS,

RRETE, EFRICERSNDE FRrF T OBV EDRKISIZE>T, VYL )
— /RIS 2 CEIBEKD 2 D,

KE T, MAKRGRITEZ H2ne PSS, Lo, KERFPTIX, vy —
NOBEBIENEZD, LYYy ) — L3RR TIEE KX 7 VLB L0 A4
TYUANERIET HEEZBND, XIS T TIE OECD TG 301C (CHEHLL 727 X h T
GHEGETH D Z LI L, BRKBISIE T TIEB S AT 2 rTREMED S,

DV ha— &AW D BRI 5 ERT — 1k, HEEERM (geoaccumulation) 23
XbOOTERNWZ L ZRL TS, R INTAEDRGEREZBCOICESL &, AWEHET S
ZEIEEZ LN,

U 2 27 HEIE . Mg L~UL D & D UNTIRIR L~ ) Tl B EE i EE (PEC) (B & 5 W T
T IVEHERL gkx)b%ﬂﬁ%@%V@NM)®m%ﬁ%LTﬁﬁ9®C2mb Jr) Mg
EREOND DX, AIRIEHRBEEKT B 5 W03 A4 A by = — VER s O FE K iz n»To
HTHD, ZHOOEMITHEAKSCH FA~DRBEELZRETHHETITRL, ABHE
APWLHLOPEHO U A7 72 A A MO LTy, LaLRns, 7 /RE(§6
B L O Appendix 5 2R &GO —H & L THWDS Z R TX 5,

FHREMAERND, RERAFEHIGOT L2 MERNE TS L Wo L /T s AR TIE, bo
HEWVIRENTEIND, ZNLOHEEKPREZ, LYy VY ) — v E2al T HiHEHER
SO S KREEFHA CHEH SN RA U A RFRE LD 1HTEW,

11.2.1 ik TOEEFFM

BT D RBEIED 72 B KAEFEZ OB RS, LY vy ) — L OKRAELEY~D RN
FEOFHMEICHIATE D, &bic, AL IV azHVWERSRARLIT 2D TV 5,
KR ~DTFNEIZONTIE, HA RTA CHECTRBRITR Y 7-5720, LavL, AF
éhkméﬁ%ﬁﬁﬁﬁ%%ﬁﬁék\ﬁﬁ@Mﬂm@ﬁﬁiyy:@NMMiD%ﬁ
ERTEBZOND, EEMICRIVUE, 29 LR BIE EU S8 - 7o fiat#m
SMEVEEAT IR D 12+ Ti@wmcmmmoﬁﬁ@% He LT, @AYo
NOEC (27t A 4> ME¥Z#EM LT PNEC 23545, BoNfine, 43IV
anbo L LEZEORBWVEHTHY, LYY ) =V Uy aitoReEEE R T
DEIND, TNTATHA I OVEERBROFRREIZESE, A4I PV aTiEb-o
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Table 3: Risk characterization for surface water.

FEC® [pgil) PEC/PNEC"
Regional 0.129 0.038
Local (rubber industry) 7.09 2.08
Local (fermulation of 22.3° /888" 6.5°02.8°
hair dyes)”
Local (use as hair dyes 0804 0.28

and pharmaceuticals)

* Estimated values: for calculation, see Appendix 5.

" PMECuyua = 3.44 pgil.

© Conservative removal in sewage treatment plant
["SimpleTreat™).

: Taking into account the simulation test for removal in sewage
treatment plant.

EBHIEVNOEC NEE SN TWA(21 HI NOEC=172 pg/L), L7 L. ZOEix, U=
7R AA Y MIBTHRAMEE L THOWDITIZRENZ < (ZIUIARER TR~ ik
ETdH5). NOEC IARBRFAHME LV F LI AL RDARENRD D, ARBRO Z DR EE
ERE LTI, 2 oOSBBEBE@EE L I 2P0 ) TORYRBROEENFHATE 50T,
EU HAfrfEEE > TT B A A MR 50 #1325 2 & CPNECaqua = 38.44 pg/L 3
HiTx 5 (EC, 2003a),

ZOPNECEBLIOE6 CHEHHL-#FEAKD PEC % HAWT, KAEBREMHFEKFT LY L
27 —D ) 227 (PEC/PNEC) A HEE S 7= (Table 9 2 17),

JRIE LSOV DOHFEKIZOWTIE, FEEND VA7 BENWZ EEHL N TH - T
(PEC/PNEC<1), T LPEENL YLy ) — LD KiHE % TH 5, PEC/PNEC 78 2.06 T
HHZ LT, HIERKICH LI AINHLZ EE2RLTWD, TV, BEKDBEAKMLEE fi 5%
CEFELTWDERBELILGETH D, £ TRWIGEIL, TLAEERKKNGHEAIND
UZ 7 EITmE< 72 %,

PeEBA L OEHEG & L COMBTIE, HIFRKICEZEZ LT HERITIRO(PEC/PNEC
= 0.26), TDO—F, EEAFSBIG 2 ERFTABAERTIT, etz \ER L HE
("SimpleTreat") Tix U A 7 ZHEFR7T 25 Z L1 TE 722V (PEC/PNEC = 6.5), {H/KALELY; T,
YIialb—va BRSO, EBERICE VY LYy = oREREIELS, Lk
Mo THEKLESG 2RI AT 5 R AHAEL TiE, VA7 OBRMEIMES 25 2B 260
% (PEC/PNEC = 2.6),

filiam & LT, BeBAIMG B0 = L8 RS T80 b ARKAERE I, LY by ) —/Lin
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BLSEDVAIZRHDLEEZBND,

11.2.2 [BELERE~DEEZE

e A ~DHFEMT —Z N+ TR &, EC Ik A EMmASRELZ HWT
PNECaqua 75 PNECson = 5.86 ].lg/kg %@i%ﬁ\‘%ﬁg = Z‘L?L:(2003a)o

UYLy =i, AR EGE TR BRI S D, AEIWE ~OWRAE MK
Wb, UYLy ) — VI NSRRI L, KBEICoEL S b, Hillk L~ Lo PEC I35 E
INTELT., IR~V OREE IR L TORETE 1TV 5 (PECregionalsl, ind. =
0.583 pg/kg FiE &, Appendix 5 M), L7=28-> T, JAI L~V OREE I T 5274
Pz B L 725203 PECsot/PNECso1 =0.099 & 725, AL~ LD HHEa L X— Kk XA |
T, RV 27PN D, L, RETABERICE T2 Y 27 13HBRTE v,

11.2.8 REEFETFMIZII S THEM

LYy ) — )V OBREEREFRIE(S 6 ZHROIE. Wb U A ZHEICITEE L TL7Ru,
ULs L, BREEIRAE 1L, Mt EICET 215 E Mackay 7 YT 4 EF /L - LUV IIT &
TPHRENTVS, €9 LEEFATE, BEFONME L OWRHREIAY 0 &%=
U= b AV MERELEASND, 20Ok, 25 Lt —oMR(a sEE, BE
Al EIEOHEE RO ZITIESNT NS, RFTAEAER T, Mo R 6 O
OIS EZ BB,

LYy ) = VRS E R IR RIREEM T RO > TRY . 7IVEOSREN T &
5. AREHFEAKBI O ANy 2=V TENSDRHAKZRWT, K TORET=4
Vo BT 57— ZIERNS L2, LER-T, 29 Ly 7 7Ty RBENE
BIZH 6T ELET 5 2 LI1XTE R0,

ERBEIRE OHEE IV DD AR 1L “SimpleTreat” €7 /W(EUSES 2.0.3 (ZHHiA
RERWTHEEINDD, FRE L TLEetsr BN LIRES —2A0ERRD B,
B DT DFEKMEERR DESRRIL, V22l —va VR TREND LI ICHEILH
WHIEEMER SV | BRIFREIIAEICKLS b EEx bbb, T 21T, EoiEE %2 %
BT L2 L1E, BREICHT DY A7 OIRBIC SRR 5,

LY Ly ) — )V DOKAFEIC KT A RBICE LT, T — 2ty MIRR D REEED
SFEIFEREENRLE LTS, KD ORBITENICH oL S, VAZHEDHN%
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7= L Cu\5, PNEC OHEMIZ, A4 I 20 21 AR NOEC BN ARHEETH 5720
KES—AFHELZLOTH D, BKEBLUOEA I /=M AV MZOWTIE, FIHT
T LT —HZITERMNR Y AV HEIZHEH L TNWD EEZX LR, LrL, ZThbp=
YN R A PO ESLHHEN DTN TH L D LRI \vywy/~w@ﬁ%%
BA~DOWEAEESEFITIRNZ D, Mo /= kA hD LY Ly ) — L~ ]
Rwnesnd, LrLRnn, EESEEZHWCTI A7 ZHETHZ LIXARETHD,

12. ERKSEEIC L5 2 E TONME

TARC(1999)1% 1998 2L YLy ) — )L DORENAMZFMEL, B hTIXL Y Ly ) —L
DIFEN BRI DT — 2 1372 . I BIT A2RBAMEOFHLE R+ Th b &
FEEm O, LN oT, LY ALY ) — Db MIHTAHARNDAMEIZONTIESHETE R
U,

JECFA Q00DIFELEFEE LTOL YY) — I L AfEBAEMEEZIMEL., 0
ERIZ DWW TR BRI RED 72 Sl LT,

l

CICAD D7&FEKFIZIL, OECD O @A ERILTFMERR T 0 77 AO—RELTL Y Ly
= VORHE N T2 bN TSP Th o7z, K CICAD OFERIX. OECD & KRIZIL
BTHZEEHNE LTS, ZOHMERDZS, CICAD EEOET L E 2 —(2iEd
T? OECD ¥ EAZM L7z, OECD OFHi O TH 72 b 458 LUWMERITWT i
IPCS (2t S, BFto - ofiEMER s 5,
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APPENDIX 1 — ACRONYMS AND ABBREVIATIONS

BCF

CAS

CFR

CHL

CHO

CICAD

CNS

COD

COLIPA

DNA

DOC

ECso

ECD

EU

EUSES

FID

HPLC

HPV

GC

IC

ICSC

bioconcentration factor

Chemical Abstracts Service

Code of Federal Regulations (USA)

Chinese hamster lung

Chinese hamster ovary

Concise International Chemical Assessment Document
central nervous system

chemical oxygen demand

European Cosmetics, Toiletry and Perfumery Association
deoxyribonucleic acid

dissolved organic carbon

median effective concentration

electron capture detection

European Union

European Union System for the Evaluation of Substances
flame ionization detection

high-performance liquid chromatography

high production volume

gas chromatography

industry category

International Chemical Safety Card
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IOMC

IPCS

IUCLID

IUPAC

.0C

OW

LCso

LDso

LOAEL

LOEC

MAK

MS

NOAEL

NOEC

NOEL

OECD

PEC

PND

PNEC

S9

SCE

SI

Inter-Organization Programme for the Sound Management of Chemicals
International Programme on Chemical Safety

International Uniform Chemical Information Database

International Union of Pure and Applied Chemistry

soil sorption coefficient

octanol/water partition coefficient

median lethal concentration

median lethal dose

lowest-observed-adverse-effect level

lowest-observed-effect concentration

German Commission for the Investigation of Health Hazards of Chemical

Compounds in the Work Area (MAK Commission)
mass spectrometry

no-observed-adverse-effect level
no-observed-effect concentration
no-observed-effect level

Organisation for Economic Co-operation and Development
predicted environmental concentration

postnatal day

predicted no-effect concentration

9000 x g supernatant of rat liver

sister chromatid exchange

International System of Units (Systéme international d'unités)
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STP sewage treatment plant

Ts triiodothyronine

Ty thyroxine

T7 T4+ measurement by radioimmunoassay, which includes a resin Ts uptake
measurement

TG Test Guideline

TLC thin-layer chromatography

TSH thyroid stimulating hormone

TTC threshold toxicity concentration

TWA time-weighted average

ucC use category

USA United States of America

USEPA United States Environmental Protection Agency

uv ultraviolet

UV-VIS ultraviolet—visible spectrum detection

wiv weight by volume
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APPENDIX 2 — SOURCE DOCUMENTS
BUA (1993)

For the BUA review process, the company that is in charge of writing the report
(usually the largest producer in Germany) prepares a draft report using literature from
an extensive literature search as well as internal company studies. This draft is subject
to a peer review in several readings by a working group consisting of representatives

from government agencies, the scientific community, and industry.
MAK (2003)

The scientific documentations of the German Commaission for the Investigation of
Health Hazards of Chemical Compounds in the Work Area (MAK Commission) are
based on critical evaluations of the available toxicological and occupational medical
data from extensive literature searches and of well documented industrial data. The
evaluation documents involve a critical examination of the quality of the database,
indicating inadequacy or doubtful validity of data and identifying data gaps. This
critical evaluation and the classification of substances are the result of an extensive
discussion process by the members of the Commission, proceeding from a draft
documentation prepared by members of the Commaission, by ad hoc experts, or by the
Scientific Secretariat of the Commission. Scientific expertise is guaranteed by the
members of the Commission, which consists of experts from the scientific community,

industry, and employer associations.
Health Council of the Netherlands (2004)

This document contains the assessment of the health hazards of resorcinol by the
Committee on Updating of Occupational Exposure Limits, a committee of the Health
Council of the Netherlands. The first draft of this document was prepared by Dr C. de
Heer (TNO Nutrition and Food Research, Zeist, The Netherlands).

The evaluation of the toxicity of resorcinol has been based on the review by the
American Conference of Governmental Industrial Hygienists. Where relevant, the
original publications were reviewed and evaluated, as indicated in the text. In addition,

in December 1998, literature was retrieved from the online databases Medline, Toxline,
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and Chemical Abstracts starting from 1966, 1965, and 1990, respectively, and using the
following key words: resorcinol, 3-hydroxyphenol, 1,3-benzenediol, and 108-46-3.

In July 2000, the President of the Health Council released a draft of the document for
public review. Comments were received from the following individuals and
organizations: P. Ashford (Resorcinol Task Force). An additional search in Toxline and
Medline in September 2004 did not result in information changing the committee’s

conclusions.
The document is available on the Internet at http:// www.gr.nl/ pdf.php?ID=1099&p=1.
INDSPEC (2004)

In May 2004, INDSPEC Chemical Corporation identified and submitted data on
resorcinol from various sources as part of meeting its 2001 commitment to the United
States HPV Challenge Program. These data include company proprietary files,
peer-reviewed published literature, specific test reports, and/or calculated end-points

using widely accepted computer modelling programs.

The USEPA has posted submissions made to the USEPA relating to the HPV Challenge
Program on its web site for the purposes of making them more easily accessible to the
public and inviting public comment on them. The USEPA has posted these submissions
verbatim without editing them in any way. The USEPA has not evaluated the

submissions on their merits prior to posting.

The submissions on resorcinol made by INDSPEC in May 2004 are available on the
USEPA website at http:// www.epa.gov/chemrtk/resorcnl/c15385tc.htm.
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APPENDIX 3 — CICAD PEER REVIEW

The draft CICAD on resorcinol was sent for review to institutions and organizations
identified by IPCS after contact with IPCS national Contact Points and Participating

Institutions, as well as to identified experts. Comments were received from:

P. Ashford, Resorcinol Task Force, Gloucestershire, United Kingdom

M. Baril, Institut de recherche Robert Sauvé en santé et en sécurité du travail,

Montreal, Canada

R. Benson, United States Environmental Protection Agency, Denver, CO, USA

N. Chen, National Industrial Chemicals Notification and Assessment Scheme, Sydney,

New South Wales, Australia

R. Chhabra, National Institute of Environmental Health Sciences, Research Triangle
Park, NC, USA

S. Dungey, Environment Agency, Wallingford, United Kingdom

L. Fishbein, Fairfax, Virginia, USA

E. Frantik, Institute of Public Health, Prague, Czech Republic

H. Gibb, Sciences International Inc., Alexandria, VA, USA

S.H. Henry, Center for Food Safety & Applied Nutrition, United States Food and Drug
Administration, College Park, MD, USA

P. Howe, Centre for Ecology and Hydrology, Monks Wood, United Kingdom

G. Hsu, United States Environmental Protection Agency, Washington, DC, USA

T. Santonen, Finnish Institute of Occupational Health, Helsinki, Finland

H. Savolainen, Ministry of Social Affairs and Health, Department of Occupational
Safety & Health, Tampere, Finland
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E. Sederlund, Norwegian Institute of Public Health, Nydalen, Norway
J.L. Stauber, CSIRO Energy Technology, Bangor, New South Wales, Australia
T. Stedeford, United States Environmental Protection Agency, Washington, DC, USA

M.H. Sweeney, United States Health Attaché, United States Embassy, Hanoi, Viet

Nam

S.P. Tucker, National Institute for Occupational Safety and Health, Cincinnati, OH,
USA

G. Ungvary, Jozsef Fodor National Center for Public Health, Budapest, Hungary

K. Ziegler-Skylakakis, Secretariat of the Commission for the Investigation of Health
Hazards of Chemical Compounds in the Workplace Area (MAK Commission),

Freising-Weihenstephan, Germany
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APPENDIX 4 — CICAD FINAL REVIEW BOARD

Nagpur, India
31 October — 3 November 2005

Members

Dr T. Chakrabarti, National Environmental Engineering Research Institute, Nagpur,

India

Dr R. Chhabra, National Institute of Environmental Health Sciences, Research
Triangle Park, NC, USA

Mr P. Copestake, Toxicology Advice & Consulting Ltd, Surrey, United Kingdom

Dr C. De Rosa, Agency for Toxic Substances and Disease Registry, Atlanta, GA, USA
Dr S. Dobson, Centre for Ecology and Hydrology, Monks Wood, United Kingdom

Dr L. Fishbein, Fairfax, VA, USA

Dr L. Fruchtengarten, Poison Control Center of Sao Paulo, Sdo Paulo, Brazil

Dr H. Gibb, Sciences International Inc., Alexandria, VA, USA

Dr R.F. Hertel, Federal Institute for Risk Assessment (BfR), Berlin, Germany

Mr P. Howe, Centre for Ecology and Hydrology, Monks Wood, United Kingdom

Ms K. Hughes, Health Canada, Ottawa, Ontario, Canada

Dr D. Kanungo, Directorate General of Health Services, New Delhi, India

Dr J. Kielhorn, Fraunhofer Institute of Toxicology and Experimental Medicine,

Hanover, Germany
Dr G. Kong, Hanyang University, Seoul, Republic of Korea

Dr J. Rischer, Agency for Toxic Substances and Disease Registry, Chamblee, GA, USA
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Dr O. Sabzevari, Tehran University of Medical Sciences, Tehran, Islamic Republic of

Iran

Dr R. Sonawane, National Center for Environmental Assessment, Environmental

Protection Agency, Washington, DC, USA
Dr J. Stauber, CSIRO Energy Technology, Menai, New South Wales, Australia
Dr M.H. Sweeney, United States Embassy, Hanoi, Viet Nam

Ms D. Willcocks, National Industrial Chemicals Notification and Assessment Scheme,

Sydney, New South Wales, Australia

Dr Y. Zheng, National Institute for Occupational Health & Poison Control, Beijing,
People’s Republic of China

Dr K. Ziegler-Skylakakis, Secretariat of the Commission for the Investigation of Health
Hazards of Chemical Compounds in the Workplace Area (MAK Commission),

Freising-Weihenstephan, Germany
Observer

Mzr P. Ashford, Resorcinol Task Force, Wotton-under-edge, Gloucestershire, United
Kingdom

Secretariat

Dr A. Aitio, International Programme on Chemical Safety, World Health Organization,

Geneva, Switzerland

Ms L. Onyon, International Programme on Chemical Safety, World Health

Organization, Geneva, Switzerland

Mr M. Shibatsuji, International Programme on Chemical Safety, World Health

Organization, Geneva, Switzerland
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APPENDIX 5 — ESTIMATION OF ENVIRONMENTAL CONCENTRATIONS

EUSES 2.0.3 (http://ecb.jrc.it/existing-chemicals/) with default values according to the
EU Technical Guidance Document (EC, 2003a) is used to calculate the distribution in

the environment and the concentrations in the different environmental compartments
(Fh-ITEM, 2005b).

Estimation of local concentration (Clocal) during production of rubber products

Resorcinol is used in the production of tyres as a bonding agent (processing aid). The

IC/UC5 combination is IC11 "Polymer Industry" / UC49 "Stabilisers".

Calculation of local emission to wastewater during production of tyres (formulation and

processing of resorcinol) using the OECD Emission Scenario Document (OECD, 2004)

Amount of product type produced per day:

Qprod =55 000 kg/day6

Parts of additives introduced:

Qadditive = 4 phr”

Recipe factor:

Frecipe =2

Fraction of resorcinol remaining in product:

Fremaining =0.999

Fraction of emission directed to water by sewage treatment plant (STP) (SimpleTreat

Model; EC, 2003a):

5 IC/UC = industry category / use category according to EC (2003a).

6 Amount produced at the generic point source; sum of amount of tyres (33 000 kg/day)
and rubber products (22 000 kg/day) (Table 8 in OECD, 2004)
7 phr = parts per 100 rubber parts (see OECD, 2004).
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FStpwater =0.126

Capacity of sewage treatment plant (STP) (EC, 2003a):

EFFLUENTstp = 2000 m3/day

Dilution factor (EC, 2003a):

DILUTION =10

Factor (1+Kp*SUSPwater) (EC, 2003a):

FACTOR =1

Emission per day:

Elocalwater = Qprod * [Qadditive/ (100 * Frecipe) ] * (1_Fremaining)

= 1.1 kg/day

Influent concentration:

Clocalint. = Elocalwater / EFFLUENTSstp

= 0.55 mg/l

Effluent concentration:

Clocalett. = Clocalint. * Fstpwater

= 69.6 ng/l

Concentration in surface water:

Clocalwater = Clocalett./ (DILUTION * FACTOR)
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= 6.96 pg/l

Calculation of local emission to air and soil during production of tyres (formulation and

processing of resorcinol) using the OECD Emission Scenario Document (OECD, 2004)

Amount of product type produced per day:

Qprod =55 000 kg/day8

Parts of additives introduced:

Qadditive =4 phr

Recipe factor:

Frecipe =2

Emission factor to air:

Fair =0.001

Emission factor to soil (industrial):

Fsoil =0.0005

Concentration in air at source strength of 1 kg/day (EC, 2003a):

Cstdair =0.278 pug/m3

Number of emission days per year (Table B3.9 in EC, 2003a):

Temission =300

8 Amount produced at the generic point source; sum of amount of tyres (33 000 kg/day)
and rubber products (22 000 kg/day) (Table 8 in OECD, 2004).
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Emission per day:

Elocalair = Qprod * [Qadditive/ (100 * Frecipe) ] * Fair
= 1.1 kg/day
Elocalsoﬂ, ind. = Qprod * [Qadditive/ (100 * Frecipe) ] * Fooil

= 0.55 kg/day?

Concentration 1n air:

Clocalair = Elocalair * Cstdair
=0.306 pg/m3

Clocalairann = Clocalair * Temission/365
=0.251 pg/m3

Estimation of local concentration (Clocal) during formulation and use of hair dyes

Resorcinol is used as a component in hair dyes. The IC/UC combination is IC5

"Personal/domestic use" / UC10 "Colouring agent".
Calculation of emission to wastewater during formulation of hair dyes

Amount of resorcinol for formulation of hair dyes per year (EC, 2002):

Qsubst., form. = 150 tonnes/year

Fraction of tonnage released to wastewater (EC, 2002):

Fwastewater =0.01

Fraction of main local source (Table B2.3 in EC, 2003a):

9 At present, the calculation of the emission to industrial soil is not considered in the
EU Technical Guidance Document (EC, 2003a) for local scale.
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Fmainsource =0.7

Number of emission days (Table B2.3 in EC, 2003a):

Temission =300

Fraction of emission directed to water by sewage treatment plant (STP), tier 1
(SimpleTreat Model, EC, 2003a):

FStpwater =0.126

Fraction of emission directed to water by sewage treatment plant (STP), tier 2

(Simulation test):

Fstpwater =0.05

Capacity of sewage treatment plant (STP) (EC, 2003a):

EFFLUENTstp = 2000 m3/day

Dilution factor (EC, 2003a):

DILUTION =10

Factor (1+Kp*SUSPwater) (EC, 2003a):

FACTOR =1

Emission per day:

Elocalwater = qubst., form. ¥ Fwastewater * Fmainsource / Temission

= 3.5 kg/day

Influent concentration:
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Clocalint. = Elocalwater / EFFLUENTstp

=1.75 mg/l
Effluent concentration:
Tier 1: Clocalet. = Clocalint. * Fstpwater
=221 pg/l
Tier 2: Clocalett, = Clocalint. * Fstpwater
=87.5 ng/l

Concentration in surface water:

Tier 1: Clocalwater = Clocalesr./ (DILUTION * FACTOR)
=22.1 pg/l
Tier 2: Clocalwater = Clocalett./ (DILUTION * FACTOR)

= 8.75 g/l

Calculation of emission to wastewater during use (including disposal) of hair dyes

Amount of resorcinol for use of hair dyes per year:

qubst., use = 148.5 tonnes/yearlo

Fraction of tonnage for region (EC, 2003a):

Fregional =0.1

Fraction of main local source (Table B4.1 in EC, 2003a):

10 qubst., use — qubst., form. — (qubst., form. ¥ Fform., wastewater) =150 tonnes/year -1.5
tonnes/year.
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Fmainsource =0.002

Number of emission days (Table B4.1 in EC, 2003a):
Temission =365

Fraction released to wastewater:

=111

Fwastewater

Fraction of emission directed to water by sewage treatment plant (STP) (SimpleTreat

Model; EC, 2003a):

FStpwater =0.126

Capacity of sewage treatment plant (STP) (EC, 2003a):

EFFLUENTSstp = 2000 m3/day

Dilution factor (EC, 2003a):

DILUTION =10

Factor (1+Kp*SUSPwater) (EC, 2003a):

FACTOR

Il
=

Emission per day:

11 As a first approach, a release to wastewater of 100% can be used as worst case.
However, estimates of non-reacted resorcinol range from 52% to 72% (Tsomi &
Kalopissis, 1982; EC, 2002; HCTS, 2002). In addition, the amount of residual in the

packages, which is disposed of with waste or wastewater, has to be considered.
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Elocalwater = qubst‘, use * Fregional * Fwastewater * Fmainsource / Temission

=0.0814 kg/day

Influent concentration:

Clocalinf. = Elocalwater / EFFLUENTstp

=0.0407 mg/l

Effluent concentration:

Clocalett. = Clocalint. * Fstpwater

=5.15 pg/l

Concentration in surface water:

Clocalwater = Clocaler. / (DILUTION * FACTOR)

=0.515 pg/l

Estimation of local concentration (Clocal) during use of pharmaceuticals

Resorcinol is used in pharmaceutical applications such as topical ointments. The IC/UC

combination is IC5 "Personal/ domestic use" / UC41 "Pharmaceutical".
Calculation of emission to wastewater during use of pharmaceuticals

Amount of resorcinol for pharmaceuticals per year (EC, 2002):

Qsubst., use =75 tonnes/year

Fraction of tonnage for region (EC, 2003a):

Fregional =0.1
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Fraction of main local source (Table B4.1 in EC, 2003a):

Fmainsource =0.002

Number of emission days (Table B4.1 in EC, 2003a):

Temission =365

Fraction released to wastewater (EC, 2002):

Fwastewater =1

Fraction of emission directed to water by sewage treatment plant (STP) (SimpleTreat
Model; EC, 2003a):

FStpwater =0.126

Capacity of sewage treatment plant (STP) (EC, 2003a):

EFFLUENTSstp = 2000 m3/day

Dilution factor (EC, 2003a):

DILUTION =10

Factor (1+Kp*SUSPwater) (EC, 2003a):

FACTOR =1

Emission per day:

Elocalwater = Qsubst., use ¥ Fregional * Fwastewater ¥ Fmainsource / Temission

=0.0411 kg/day
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Influent concentration:

Clocalinf. = Elocalwater / EFFLUENTstp

=0.0205 mg/l

Effluent concentration:

Clocalett. = Clocalint. * Fstpwater

= 2.60 pg/l

Concentration in surface water:

Clocalwater = Clocaletr. / (DILUTION * FACTOR)

=0.26 pg/l

Estimation of regional and continental emissions

Calculation of regional emissions during production of tyres (formulation and

processing of resorcinol)

Amount of resorcinol for tyres per year (EC, 2002):

Qsubst. = 6480 tonnes/year

Fraction of tonnage released to air (OECD, 2004):

Fair =0.001

Fraction of tonnage released to wastewater (OECD, 2004):

Fwastewater =0.001

Fraction of tonnage released to soil (OECD, 2004):
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Fsoit =0.0005
Eregionalair = Qsubst. ¥ Fair

= 6.48 tonnes/year
Eregionalwastewater = Qsubst. * Fwastewater

= 6.48 tonnes/year
Eregionalsoil = Qsubst. * Fsoil

= 3.24 tonnes/year

Calculation of regional emission during formulation of hair dyes

Amount of resorcinol for formulation of hair dyes per year (EC, 2002):

qubst., form. =150 tonnes/year

Fraction of tonnage released to wastewater (EC, 2002):

Fwastewater =0.01
Eregionalwastewater = qubst., form. * Fwastewater

= 1.5 tonnes/year

Calculation of regional and continental emission during consumer use (including

disposal) of hair dyes

Amount of resorcinol for use as hair dyes per year (EC, 2002):

qubst., use = 148.5 tonnes/year

Fraction of tonnage for region (EC, 2003a):

Fregional =0.1
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Fraction of tonnage released to wastewater:

Fuwastewater = 112
Eregionalwastewater = qubst., use * Fregional * Fwastewater

= 14.9 tonnes/year
Econtinentalwastewater = qubst., use ¥ (1_Fregional) * Fwastewater

= 134 tonnes/year

Calculation of regional and continental emission during consumer use of

pharmaceuticals

Amount of resorcinol for use as pharmaceutical per year (EC, 2002):

qubst., use =75 tonnes/year

Fraction of tonnage for region (EC, 2003a):

Fregional =0.1

Fraction of tonnage released to wastewater (EC, 2002):

Fwastewater =1
El‘egiOna]wastewater = qubst., use ¥ Fregional * Fwastewater

= 7.5 tonnes/year
Econtinentalwastewater = qubst., use ¥ (1_Fregional) * Fwastewater

= 67.5 tonnes/year

12" As a first approach, a release to wastewater of 100% can be used as worst case.
However, estimates of non-reacted resorcinol range from 52% to 72% (Tsomi &
Kalopissis, 1982; EC, 2002; HCTS, 2002). In addition, the amount of residual in the
packages, which is disposed of with waste or wastewater, has to be considered.
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Calculation of total regional and continental releases

A sewage treatment plant connection rate of 80% (EC, 2003a, chapter 3, Appendix XII)

1s assumed.

Eregionalair, total = Sigma Eregionalair

= 6.48 tonnes/year
Eregionalwastewater, total = 0.8 * Sigma Eregionalwastewater

= 24.3 tonnes/year
Eregionalsurfacewater, total = 0.2 * Sigma Eregionalwastewater

= 6.06 tonnes/year
Eregionalsoil, total = Sigma Eregionalsoil

= 3.24 tonnes/year
Econtinentalwastewater, total = 0.8 * Sigma Econtinentalwastewater

= 161 tonnes/year
Econtinentalsurfacewater, total = 0.2 * Sigma Econtinentalwastewater

= 40.3 tonnes/year

Predicted environmental concentrations (PEC)13

PECregionalair = 0.458 pg/m3

PECregionalwater =0.129 pgil

PECregionalsoil, ind. = 0.583 pg/kg dry weight
Rubber industry

13 SimpleBox values from EUSES.
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PEClocalair = Clocalair + PECregionalair
= 0.306 pg/m3 + 0.458 pg/m3
PEClocalwater = Clocalwater + PECI‘egiODalwater

=17.09 pg/l

Formulation of hair dyes

Tier 1: PEClocalwater = Clocalwater + PECregionalwater
=22.3 pg/l

Tier 2: PEClocalwater = Clocalwater + PECregionalwater
=8.88 ng/l

Use of hair dyes and pharmaceuticals

PEClocalwater = Clocalwater, use hair dyes T+ Clocalwater, use pharmaceutical +

PECregionalwater

= 0.904 pg/l
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APPENDIX &€ — REPEATED-DOSE TOXICITY

Species [ NOAEL LOAEL
strain / (mgikg (mgikg
number of body body
animals / sex Duration Dosage weight] weight] Results Reference
COral exposure
Rat 14 days Ciral feed ~3000 Thyroid gland: weight 1 (14.2 vs 11.5 mg in Berthezene
D or 5% via diet confrols) E:ﬁavl'g
{about 3000 Flasma Ts levels | (24 vs 51 pgll in controls) (1878}
malkg body Laballed T4 half-life | (13.4 vs 18.8 h in controls)
weight per day)
Rat 17 days Gavage 275 55 225 or 450 mg/kg body weight hyperexcitability NTP (1882)
Fa44/M 5 days/ D, 27 5. 55, 110, and tachypnaea (m)
5 males and 5 wek 215.4(0:;? 255 mg'kg body weight: hyperexcitability (f)
females per {12 doses nwfigﬁt ¥ 110 or 450 mg/kg body weight tachypnoea (f)
dose group  total) Eurier ~00% 450 mgikg body weight: relativelabsolute
urity: thymus weights | (f;: 2.33 vs 2.71 mglg body
weight in controls or 344 vs 412 mg in controls
Mo adwerse effects on body weight gain. No
gQress or Microscopic lesions.
Mouse 17 days Gavage 75 150 2150 mg'kg body weight: prostration, tremors NTP (1882)
BBCIFT 5 days/ D, 37.5. 75, 150, (m)
5 males and 5 wiek 300, or GO0 2300 mg'kg body weight: prostration, tremaors (f);
females per (12 doses mg..'kg body mortality 1 (m: 1 [gavage accident}/O/Ovou s,
dose group total) weight f: QUDMVOIDIS)
Purity: =88% Mo adwerse effects on body weight gain or organ
weights. Mo gross or microscopic lesions.
Rat 28 days Ciral feed 300 Adrenals: relative weights in all dozsed rats 1 Koppers
albing 0, 300, 1000, or (0.12, 019, 023 or D_2 mg%) t?lc;?gfny
10 males per 3000 mglkg Mo adverse effects concerning maortality or body (
dase group {about 0, 26, 87, weight gain. Mo signs of intoxication. Mo adverse
or 280 mg/kg findings at necropsy.
body weight)
Purity: no data
Rat 30 days Drinking-water 5-10  Thyroid gland weight 1: ~2.5 vs 1.2 mg'kg in Cooksey et
Wistar 0 or 8 pmoliday controls al. (1885)
Cr:(WI) BR {about 510 T/T, levels |- ~1.5% vs 2.8% in controls
§ females per m.'lkﬁt,:)ody
dose group welg
Purity: reagent
grade
Low-iodine, low-
protein diet
Rat B weeks Ciral feed ~480 Mo adverse effects comcemning mortality, body Shibata =t
Fa4s 0 or 0.8% via weight gain, or food and water consumption al. (1290}
5 males per diet (about 480 Forestomachiglandular stomach: no increases in
dose grou mgikg body hyperplasia or labelling index
group weight); 100
mg'kg Brdl i_p.
before sacrifice
Purity: no data
Rat 12 weeks Drinking-water ~5 Thyroid gland: mean follicular epithelial cell Saffner et
F, from 1.0 0 or 0.004% height 1 (7.8—8.5 vs 6.8-7.0 pm in controls); al. (1885)
BD X x 0.1 {a & mall mean follicle diameter | (16.1-20.3 vs 22.8-24.1
WELB.’FDHm body weight} pm in controls); folicle epithelium index | (1.81-
) 2.64 vs 3.232-2.53 in controls)
;2;1130211195 Purity: no data Mo other effects were investigated.
females per lodine content in dist: 0.9 mg'kg (exceeding a
dose group requirement of 0.1-0.2 mgfkg)
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Appendix & [Contd)

Species | NOAEL LOAEL
strain / img'kg  [mgikg
number of body body
animals | sex Duration Diosage weight) weight) Results Reference
Rat 13 weeks Gavage 3z 130 or 280 mg/kg body weight significantly NTP (1882)
Fa4aiM 5d 0,32, 65, 130, increased relativelabsolute liver weights (m):
we::g 280, or 520 11.75/M1.74 vs 10.84 g in controls or 34 4/34.9
10 males and mg.fitg body vs 32.0 mg'g body weight in controls
10 femal
per::f:s weight B5-260 mglkg body weight: significantly
group Purity: >00% increased relativelabsalute liver weights (i
: 5.43/541/5.48 vs 4.77 g in controls or
28.7/28.8/30.2 ws 26.0 mglg body weight in
conirols
32-260 mg'kg body weight: relative/absolute
adrenal gland weights | (m): 5.42/548/5.21/5.74
ws 4.73 mg in controls or 0160 186/0.15/0.17 vs
0.14 mg'g body weight in controls
520 mg'kg body weight: tremors; mortality T (m:
VWD 2 [dosing ermor]fd; £ 00004 [dosing
emor]'10}
Mo adverse effects on body weight gain. Mo
differences in hasmatology or clinical chemistry.
Mo gross or microscopic lesions.
ledine content in diet: 3.37 mg'kg (exceeding a
requirement of 0.1-0.2 mgikg)
Mouse 13 weeks Gavage 28 28-225 mg'kg body weight: relative/absolute WNTP (1802}
adrenal gland weights | (m): 8.4/5.8/5.82/5.7 vs
BAC3F1 i::r gﬁgsaﬁ.ﬂ]m' 8.3 mg in controls or 0.25/0.22/0. 23023 vs D.31
10 males and mg-’i(g body mg'g body weight in controls
;2:;:‘:;&5 weight 420 mg'kg body weight: dyspnoea, prostration,
group Purity: >00% tremaors; final mean body weights | (m); mortality
: 1 (m: 00/ 1[gavage accident]’0S8; f: 0A0VDFDVD/E)
Mo differences in hasmatology or clinical
chemistry. Mo gross or microscopic lesions.
lodine content in diet: 3.37 mg'kg (exceeding a
requirement of 0.1-0.2 mgikg)
Hamster 20 weeks Oral feed Mo adverse effects on body and relative liver Hirose et
Syrian golden 0 or 0.25% via weights al. {1286}
15 males per diet (about 375 Forestomach: hyperplasia T (mild'moderate:
dose grou mg'kg body 80V13% vs 47/7% in controls); no papillomatous
group weight) lesions: no increased labeling index
3 animals per [forestomach/pylaric region)
group wers Urinary bladder: mo increased labelling index
:D;:?rnm:hﬁ?l Only effects on forestomach, pyloric region, and
sH]mymil:Iine]u'kg urinary bladder were described in detail.
body weight
before sacrifice
Purity: =08.5%
Mouss 24 weeks Gavage Mo increased incidence of neoplastic or non- Eastin &t al.
heter ole  &timesper O or 225 mgfh neoplastic lesions (1o28)
ps3™ week body weight
(C5TBLIE) Purity: no data
15 males and
15 females
30 control
animals per
sEx

(single dose)
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Appendix & (Contd)

Species [ NOAEL LOAEL
straim / (mgkg (mgikg
number of body body
animals / sex Duration Dosage weight)] weight] Results Reference
Mouse 24-28 Gavage For evaluation purposes, two identical studies Maronpot
. CBBF1-Tg weeks 0 or 225 malk 1:'\&1'& performed at different locations (LISA and e;ﬂa.t;.u
rasH2 5 days/ body weight apan). (2000)
week . 225 mg'kg body weight: hyperactivity and
::a::;—enic Furity: no data tremors (USA); mean body weights and body
itermates weight gaim | (USA); mean body weights and
body weight gain | (m; only wild type: Japan)
50 males and
55 famales Lung effects:
|. adenomas: m: 4/50 vs 1/24 in controls; £ 4/55
24 control '
animals ws 025 im controls; carcinomas: me 0050 wvs 1/24
in controls; - 2/55 ws 0725 in controls
ingle d
(single dose) II. adenomas: m: 3/61 vs 1/24 in controls; £ 1/58
vs 1/25 im controls; carcinomas: mc V51 vs 0124
in controls; - 0756 ws 0/25 in controls
Spleen effects (haemangiosarcomas):
I. m: Q450 vs 1/24 in controls; £ 0I65 ws 025 in
controls
Il. m: /51 vs V24 in controls; £ QW56 vs 025 in
controls
Rat 104 weeks Gavage 50 2100 mg'kg body weight: staxia, prostration, MNTP [1882)
Fad4/N 5 days/ 0,112, or225  (female) salivation. tremors
80 males and week mg'kg body 1850225 mg'/kg body weight: mean body
. weight (males) weights | (m: 10-15%; £ 11-149%); mortality 1
B0females  Interim (m: 22/25041: £ 1817/22026)
per doss sacrfice: 0, 50, 100, or ) o
group 10 males 150 mg'kg body Interim sacrifice: no differences in haematology,
and 10 weight (females) clinical chemistry, or ather clinical pathology
famales Furity: >00% parametars; no increasaed incidence of
after 15 . negplasms or non-neoplasiic lesions
months Fimal sacrifice: no evidence of carcinogenic
activity in males or females
Mouse 104 weeks  Gavage 112 Survival rate: m: 37/43734; £ 38733734 MTP (1982}
BEC3F1 & daysi 0. 112, or 225 2112 mg'kg body weight: ataxia, recumbency,
80 males and week mg.l'kE body tremors
80 females Interim weight 225 mg'kg body weight: mean body weights |
per dose sacrifice: Purity: =28% (f- 10-15%)
group 10 males Interim sacrifice: no differences in organ
and 10 weights, haematology, or other clinical
females parametars; no increasaed incidence of
after 15 necplasms or non-neoplasiic lesions
manths Fimal sacrifice: no evidence of carcinogenic
activity in males or females
Rat One- Drinking-water ar Minimal microscopic changes in the thyroid RTF {2003)
" gemeration {male); glands of the Fp generation exposed to 360 mgll.
Cr:CD7(E0) dose- ;gb“:l;;:lzu' or 47 Howewver, mo effects on thyroid hormones ar
14 males and  finding (female} thyroid weights at any dose.
14 females study 1.4.13, 0r 37
per dose mg'kg body
group weight (males)
1,5, 18, or 47
mgkg body
weight (females)
Purity: =00.8%

117



Appendix & (Contd)

Species [ NOAEL LOAEL
strain / (mgikg (mgikg
number of body body
animals | sex Duration Dosage weight) weight) Resulis Reference
Rat Two- Drinking-water 233 Mo effect on thyroid gland weights: no effects on RTF (2005)
R generation 120, 360, 1000 (male}; T3T4, TSH levels; histopathological change
Cr:CO™(=D) study ar S:DUD r‘l‘lgn'l : 304 {colloid) at highest dose (no adverse effect)
30 males and (female)
30 females Up to 233 mg'kg
per dose body weight
group (males)
Up to 304 mg'kg
body weight
(females)
Purity: =80.2%
Dermal exposure
Zuinea-pig 14 days 0, 1, or 3% onto 2 animals each were treat%d ondays 2, 4.7, 11, Windhager
Pirbright the ears or or 14 with 0.1 ml 370 kBq [Hthymidine (ears & Plewig
Whileg shaven flanks and flanks) and killed after 45 min (1877}
10 mes e orospercey itk g e s e
dose group Purity: “purest dependent); ears: labelling index, acanthosis,
Canfrols: hypergranulosis’hyperkeratosis, and papilloma-
2 (solvent) tosis 1 (concentration-dependent)
2 (untreated)
Wistar rats 28 days 12.5% resorcinol ~T50 Enlarged thyroid gland (~3 times) compared with  Samuel
1. B females ointment twice conirols: histological changes in the thyroid and  (1955)
§ K daily (about 750 the anterior lobe of the pituitary gland
ishaved skin}
mgkg body
Il. 2 females / weight per day)
1 male
{shaved and
scarifisd skin)
I1l. 3 females
as conirols
Mous= 24 weeks Dermal Mo systemic treatment-related lesions Eastin st al_
hemizygote  §timesper 0 or225 mghkg Incidence of squamous cell papillomas T (m: (1998)
Tg.AC week body weight in 10115 ws 3130 in controls; £ 12M5 vs 1430 in
(FWBIN) acetone cnto the controls); hyperplasia T (mif); hyperkeratosis,
15 males and clipped skin inflammation, and sebaceous gland hyperplasia
15 females Purity: no data T (m)
30 control
animals per
Sex
isingle dose}
Mouse 110 weeks 0.02 mlof 5, 25, =50%: no systemic or carcinogenic effects Stenbick &
Swiss 2 times per :_r Eﬂ‘:ed ) (complete autopsies on all animals) Sl:lu'.-'t-::
week 1550/ in Local skin lesions: ulceration, inflammation, and (
50 females acetons onto h i
per dose shaved dorsal Yperplasia
group skin
Confrols: Purity: no data
150 females
(untreated)
20 females
{solvent)
50 females
|positive
[DMBA])
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Species / NOAEL LOAEL
strain | (mg'kg (mgikg
number of body body
animals / sex Duration Dosage weight] weight] Results Reference
Rabhbit 180 weeks 0.02 mlof 5, 10, =560%: no systemic or carcinogenic effects Stenbick
NEW 2 times per E.;:g:ed . (complete autopsies on all animals) (1877}
g (males and we=ek acetone onto
famales) per interior left ear
do
s group Purity: no data
Confrols:
19 {untreated)
15 (positive
[DMBA]Y
Inhalation exposure
Rat G0 or 80 220 pg:-rn = 1000 Exposure was temporarily terminated after 54 Koppers
HLA-SD days (B mgim weeks due to high mortality (20% in m; 28% in Company
hiday) f); 50% of survivors were sacrificed 1 week later, (1877}
25 males and and blood and wrine samples were taken. After a
25 females 2-week pasture period, the remaining animals
Caontrols: were further exposed (total of 80 exposures).
5 males and 5 Reduced body weight gain due to decreased
females feed intake, changes in relative organ weights
deprived of {liver, kidneys, spleen, adrenals), hyperplastic
food and thyroid glands in 15/32 rats, mild albuminuria
water on 8 (probably due to decreased foodfwater
hiday consumption}, some haematological changes
5 males and 5§
females were
given food
Exposure by other routes
Rat 14 or 30 100 (2 = 50) 100 Mo overt toxic signs or adverse reactions Merker et
Sprague- days mg'kg body conceming body weight gain or organ weights al. (1882}
Dawle weight {liver, kidmeys, brain, spleen, testes), thyroid
¥ Subcutaneous function (serum T4/, levels), hasmatological
males {no {injections B h parameters (red blood cell count, haemoglobin,
further data) haematocrit), or histopathology of thyroid, spinal
apart)
cord, or brain
Purity: no data
One albimo rat 10, 31, 47. 1.4 mmolkg 247 days: imcreased thyroid gland weights with Digniach &
per dose or 38 days  body weight per gaoitre-like hisiclogy Logothe-
. day (about 154 topoulos
3 controls:
one killed mg..fkﬁ body (1853)
on day 47 wieight)
and 2 on Subcutaneous
day &8 injection
Wistar rats . 21-38 I. 1.4 mmolkg I. Mo chamges in the thyroid gland of two rats Samuel
L2 females  03Y5 :“d"“.’“'“:' ol II. Enlarged thyroid gland (2 times) and (1955)
IL 3 females 113878 “g'nn"gem ally histalogical changes in the thyroid and the
: days (a anterior lobe of the pituitary gland
3 females as mglkg body
controls weight)
1. 1.8 mmol'kg

body weight per
day twice daily
{about 400
mglkg body
weight)
Subcutaneous
injection (peanut
il
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Species [ NOAEL LOAEL
strain / (mg'kg (mg'kg
number of body body
animals / sex Duration Cosage weight) weight)] Results Reference
Wistar rats 21-TB days 3.6 mmolkg Enlarged thyroid gland (2-3 times) and Samuel
5 females body weight per histolagical changes in the thyroid and the (1855)
day twice daily anterior lobe of the pituitary gland
3 females as {about 800
controls mgikg body
weight)
Subcutaneous
injecticn
(beeswiax,
peanut oil}
Rabhbit 18 days 50 mglkg body Bady weight loss (~5%); no changes in the Klein &t al.
Moravia Black weight over 4 thyroid gland (1850)
days and 75
7 per group maikg body
5 conirols weight owver 15

days
Subcutaneous
injection

Brdll, bromodecxyuridine; DMBA, dimethylbenzanthracene; f, female; i.p., intrapertoneally; m, male
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APPENDIX 7—TWO-GENERATIONS STUDY DESIGN14

| Fo generation |
I

30 males/group 30 females/ group
| |

I |
I
Administered the test arficle via dnnking-water for at
least 70 days prior to mating
|
Clinical observations, body weights, and food and
water consumpfion recorded at appropriate intervals
[
Fy generation paired to produce F; litters
I
F; generation administered the test article via
drinking-water throughout the mating period and post-
mating period until euthanasia

Necropsy performed on Fj famale
found dead; lustopatholegical
evaluation of selected tissues

F1 pup clinical observations and body weights recorded at
appropriate intervals; water consumption recorded on a litter
basis dunng PNDs 21-28

F; litters standardized on PND 4; F; pups weaned on PND 21;
bleed for hormone analbysis collected from all culled pups from
15 randomly selected litters on PND 4 and from one pup/sex
from 15 randomly selected litters on PND 21

F; pups randomly selected for the F;
generation; remaining F; pups necropsied
on FND 4 or 21; selected organs from one
randomly selected pup/sex/litter weighed

F; adults necropsied after F; weaning;
spermatogenic end-points evaluated;
selected organs weighed;
histopathological evaluation of selected

on PND 21 tissues; blood for hormone analysis

collected (vena cava) from 15 randomly
selected animals/sex/group

Developmental landmark evaluations performed on pups
selected for the F) generation (beginming on PND 25 for the
females and PND 35 for the males)

14

From RTF(2005)
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Appendix T (continued)

‘ F; generation ‘

30 males/group | | 30 females/group
|

Adnunistered the test article via drinking-water
for at least 70 days prior to mating

Clinical observations, body weights, and food
and water consumption recorded at appropriate
ntervals

F; generation paired to produce F; litters

Necropsy performed on F1 male
found dead or euthanized in
extremis; histopathological

evaluation of selected tissues

F) generation administered the test arficle via
drinking-water daily thronghout the mating period
and post-mating period until euthanasia

F) pup clinical observations and body weights
recorded at appropriate infervals

F; litters standardized on PND 4; F; pups weaned on PND
21: blood for hormone analysis collected from all culled pups
from 15 randomly selected litters on PND 4 and from one
pup/sex from 15 randomly selected litters on PND 21

Blood collected (refro-orbital sinus:; under
isoflurane anaesthesia) from 15 randomly
——  selected Fy parental animals/sex/group
during the week prior to necropsy for
bioanalysis of resorcinol concentration

F> pups necropsied on PND 4 or 21; F) adults necropsied after F, weaning;
selected organs from one randomly spermatogenic end-points evaluated;
selected pup/sex/litter weighed on selected organs weighed;
PND 21 histopathological evaluation of selected

tissues; blood for hormone analysis
collected (vena cava) from 15 randomly
selected animals/sex/group
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