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1. E K

XX B A D v a R DREA~OZEIZEET 54K CICAD 1%, 5
Bitktd~” 7 4 7 U 7 (Environmental Health Criteria [EHC] 128, Chlorobenzenes other
than Hexachlorobenzens(IPCS, 19912) D EH K TH 5, 7 v B Difd L L)L
\ZBET 2. KREBEYE R B8R (US Agency for Toxic Substances and Disease
Registry) ® 7 m X (ATSDR, 1990)8 L W 1,4-27 a2 X ¥ L (ATSDR, 1998)(2
B34 2@EEPOLBEONT, RV E 2 —FERZICARINTBNCGRE R T 5729
DFFR % 2002 - 12 H £ TiTo 72, ZOEEHSource Document) D BT L & 2 —|Z B
A& % Appendix 1 12779, A CICAD OB 7T L v a—|ZBT 5 % Appendix 2 (27K
F, A CICAD %2003 4 9 H 8~11 BIZT /WA U 7 O L+ TR S - Bat Z B
2 CEESRHE & U TR SNz, kit Z B2 OS2I % Appendix 3 (27”7, IPCS
PHERL LTc 2 ORI D 7 X €y oEBEFEZ 27— FIPCS, 2000,
2003a-h) (ICSC 0037, 0344, 0531, 0642, 0676, 1049, 1066, 1095, 1222) A CICAD |(Z
il %, EHC (IPCS, 1991a)DARLICK, & b ORFEIINT 2 BRI I3 R & 21k
X722 A CICAD [ 3EREE 2D OREHI B R Z H T D,

WHEAR BT, XUB VRO LEU EOKFRRFBNERFE Lo TEBRSLTWD
HBAEEFCAM TH D, 7 rnaNo P U iEmikes L O oo/ mE OB RIS
HHEAL LTBHIHAESNTWDS, 1,47 n a2 ¥ (1,4 DCBILHENR DO RAIS
KEOREBAE LTRSS TWD, K mEICER SN~ BAR) 7 raXE
“[TCBI, 1,2,34-7 b7 7 un~Nr¥[1,2,34TeCBl, BLONr ¥ /7o B
[PeCBD) 1, #BEMWFRAOK DY E L THOONA TS,

BRRICBIT A7 0 u_XoB oo ERBARITHER SN TR, Zaoo_XrP ik,



DALY E ORE F 7213 PREIAR E L CORIARICRE~ K SN D, 7 aaxXrBuid,
ruauXB oG AR OMBERZ, 7oL TR EREMRIE, R E D b
ENnb, B/ 77X rMCBIE, BEOHK L LTORMIZE - T, BE~EHEK
s, BIRAL EAAL MDA, ZmAL BREAL BLORHEAE LCTlEH S
nNo7aaXUB UL, FROOEHOEREOEREE L THERE~ S5,

BRI S . BREE~ I SN2 7 nu R 3B 5 KRG~k T 5 2
ERRBEIND, RanbD 7 aaxXrBrolkEid, LT ke oo eo
RISEMNLTEZY, =frraoaxXrEr sunr=/—L BIOBENES LR
=IEEINER L, TS DI ETITIE ReX T TN EDRISIZL - T
@#hé KAEBRBEICHEESNZZ na P uid, RABIOEZ(E ICAEHEICETD

BB ALy S5 sBRITIRIE e Ml 2 (RE T2 b DO TIERWA TR T T
OD%Lﬁzbthb\%ﬁﬁ KB D7 aa Bk, BEmmICIE, SRR o R
b2t Ths b5, HEFOIZ oo P oEEhB LI NEMCEET I Lo L L EE
RERITIRAETH D, HEICBTLWAE—AEOT v 2%, Kb - BHEE, L0
W« ALZER DR & D OISR oM O AW K 2 BOAF IR T D (LFHE DT <A T &
VT 4B x b 2%,

T JEE, BIXOTAKBRO LS 2ffix OfEF 07 aa B oid, MEMIZX
THMESNTWD ATRENEN B 2 o 4F R 53 R D EEE 2B 7 | IR L) i b ﬁﬁ%ﬁbf%@
E Fex B/ RIEAM(EL LThHTFa—WEEREES, 2hboe FuXxs BEikE
IEAPIIBIBR LC, Sk L. ZEMLIRFE L KT D, BEREREKEO DRSBTS
WARUEB D B RGICHRE D,

KAWL D7 aa P o OEWEREIL. X722 K & B ~DIEEIECEH s 2 ) —
IV IR BeARER & ML) 70 & ONCHE R BRI K> TR E 5, KB OBGAA T FE L DB
mPBLORED B Lo mnd 5,

KEFICBITFLH 7m0 (MCB, 27 nua~_¥ o [DCB], XU TCB) Dk
XTI EEC 0.1 pg/m3, el EFEEEW BFEY)1T 100 pg/m3 £ TTH D L Sh
TWb, REKFOZauaXoBrOREX, —MKIC ng/L~ug/lk OFFHTH Y | TIH¥HE
APRTE COREmIREIL 0.2 mg/Ll £ TTHLH, LERKFTOI/nuaX B OREITE
D, Az B ROREIC K> T8I T 2%, FEERTEFO I B
Eix, —IZDCB 2> v =) —TI% 0.4 mgkg £, oo rary)—
TIX 0.1 mgkg K TH 25, EETDY v ¥ OEEIT—#%IC ng/kg~ngkg DOF
PIZ® 575, THEMD S ORENTIE mg/kg fPHORENRE SN2 &b dH D,



— MR, KEEDBEMIIAN B U BROERORE &L LI KRT 5, fRslcxd 5 72
Hﬁﬁw%ﬁ@%ﬁ@%&i 5280 pg/L(1,3-DCB)~200000 pg/LIMCB)O#iH TH 5, [F
FRIZ, EEPRICHRIT D 48 [ ECs0 1% 8~235000 pg/L T 5, HKKEFHEMDOLE . 48
ﬁ%EQmi\ngMRﬁB%»&mmmpQMLZ&E&CET&%mﬁ@@lﬁf696%
M 50%E AL (LCs0) i, 135 pg/L (PeCB)~21000 pg/l(1,2,4-TCB) T& %, #/KEIFHE
B\ % R HE R BE(NOEC) 12, 32 pg/L(PeCB)~19000 ng/LOIMCB)T®H %, #i
HDY4A . NOEC 1% 18 pg/L(PeCB)~8500 pg/LIMCB) T& %,

PRAEARERICHNT D227 m X B OB ONTOT =2 TT L A EAFTERY,
B E T2 I X HHER B 5t D LCso fil I, £ 4E41,0.028~9.3 mg/L & T & 1~>1000
mg/kg THEEF TOHPH TH 7=, I I X Eisenia andrei 5 X ¥ Lumbricus rubellus (Zxf
T % LCsofix. PeCB @ 0.22 pmol/L(FfRAK)~MCB @ 4281 pmol/L O#i Th > 7=,

KAEEMICHEREEL LT L THBN B LD Y 27 13K, EMFEMEE 28
B OSEIREE & el L7 U 2 7 4R 50T, %kﬁﬁmm%%éiﬁﬁ%myxy%@%ﬁ
FTHNL ODOIEAEWIIHISE LT, —RIC1I KRB TH D, U AZREO RS EIT AT
BFENODOHNT =2 ZHWTEHEHINTE LD THLIND, &< _%%@ﬂﬁb‘ré%%ﬁﬁé
&L BEROBREENET L O TIE AR, BEEYICHT D U AT G2 i 57200
+o37e T —HX o T,

2. WHEORER I UWHER - (LERHE

R NIBRAEEFRIEEM T, XUBUBOKZEFEAN 1EU EERIFE A
BEn-boThd, 5T CeHenCln T, nix1~6 TH D, 12 0)5’\:73?67121:1&2/
BUPHET D, B/ 7B (MCB), 7 rrXr B (DCB)EMER3HE, R
rraRP U (TCB)EMK 3FE, 7 FF 7 mra ot (TeCB)BAIER 3fl, ~o % /0
BB (PeCB), ~FH7nu B Thd, ~FHh 7ok, B
747 U7 EHCIPCS, 1997) CHlIIZ L B2 — X TW\W5 728, A& CICAD TIiXHY Eif7s
|

s ORER L OWER - LR E % Table 112509, =i Tl MCB.
1,2-DCB. 1,3-DCB. 1,2,4-'TCB [FEADIKR T, 1INDOTRXTO I Y= —THWEE
EMED IR Tdh 5, B 7 0 o X B o OKR~OIEME IR < EHEFE N 2 512
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SHTIETF). BIRMIIIELS . F 7 ) — L KASEAMRET R fE s & i COEER ) B
25 LR, AREIHMEEN S FEEGERENE 2 5 LK) THSIPCS, 1991a),

8. Atk

REEREFO 7o X B O ARET DREDO ST HIEITA 7 a~ N5 7 4 —
GOTH D, LnL, REOMEFIEB L OGC SO0 OF# I, BARSLIEREIC X
STHhRVRRD, (bEWESBETAT-DIC LIZLIZEEHORRLF Y T U —H T A
NHWHND, BHIEEA A bR H2(FID). & iR MR 2 (ECD). &5 \WITE &5
Hraw(MS) & HCT17 5 IPCS, 1991a),

KRERF 7 maXoB o OMEREANIZIX, Tenax-GC BHIEDS —ICFEH S TWD
(Krost et al., 1982; Pellizzari et al., 1982)7%, XAD #ffg & f#i f <41 TV 5 (Langhorst &
Nestrick, 1979), Tenax-GC BRI L7z KKIGYME X, WA & HITmEL, GC
AT WZEENAET D, XAD BRITEE Chitt S, fiiRo—& % GC ITHEAT S,
1970 RO HEIREFIL, 0.7 pg/m3(MCB)~0.9 ng/m3(PeCB)(Langhorst & Nestrick,
1979) Th o 7=hd, fililx ECD ZfH L TR 0 IRWRHIEARN GO D L9 IckkoT
(0.5 pg/m3[PeCB]~1.8 pg/m3[1,2,4,5-TeCB]) (Hermanson et al., 1997),

KRB O 7 v RV B DAL, SETHIRGETH D, ~FH
v, N BT m %Y (eyclohexane) & ¥ F L= —7 L (diethylether) D
1: 1 REYD., ZhbDbEMOREICHEE 2R AN T 5 2 & 23 S 417 (Oliver &
Bothen, 1980; Piet et al., 1980; Otson & Williams, 1981; Meharg et al., 2000), (E/IZ
Chromosorb 102 X° Tenax-GC 72 & OHFHEMINE~D 7 m u X B o O TR b A2 CTh
%, Chromosorb 102 % H\W\ /=354 O HRESR X, 0.5 ng/LIMCB)~0.01 ng/L(PeCB) T &
% (Oliver & Bothen, 1980; Pankow & Isabelle, 1982),

RO T T AR D CG T, Alb - T3—Y & b7 v TIETRMET 5
FiE B DI TV % (Jungelaus et al., 1978; Pereira & Hughes, 1980; Otson & Williams,
1982; Huybrechts et al., 2000; Martinez et al., 2002), fHERIX, FID ¥ L O Hall 5
fREREERIIRC LD MCB BX M4 DY 7 m R ¥ BMERTIE 0.1~0.2 pg/L
(Otson & Williams, 1982). ECD %#ffi~7- 1,2,4-TCB T/ 0.08 pg/L(Martinez et al.,
2002) . MSIZ LA V-BLO R 7 m e ¥ 2 TlE0.76~20 ng/LL T# % (Huybrechts et
al., 2000), FITTIL, ~» RAX—ZXEMAMEMTEE GC-MS &fEHT 57 88 Ll
HIEIZ L - T, lx D7 ma B BEERORHRR L 4~6 ng/L 122 L7=(He et al.,



2000), L2>L. BAETIE, HER2BBEMEELE GC-MS 2R S bR 00 FIETH, B
HIBRA D 5 pg/L (1,2,3-F L 1,3,5-TCB)~15 pg/L( PeCB)#iEK T& 5 Z L M L T
BLMENDH H(Meharg et al., 2000),

KPEE. FABR., A0 THETO 7 o XYoot WM. » 500k
Soxhlet flit T17 9 (Oliver & Bothen, 1982; Lopez-Avila et al., 1983; Onuska & Terry,
1985; Wang & Jones, 1991; Wang et al., 1992), @i H SN EE. 78 horo~F
T ThDH, MERSH., ik, &2 WITEESIRART 2R & & o 7 iZ O HED,
EE EFES LT mua X oot T2y, Soxhlet fifiHic bl L CohEEmy
TIE72W 2 & 3B L 7= (Prytula & Pavlostathis, 1996), fiitH#ix, wilg+ bV o A% AH
> TS H, GC/ECD Z3#railZ Florisil 77 A THALT %, BHEAIZ, MCB Tix
1500 pg/kg T 573, DCB Tl 1.5 ug/kg, PeCB TiX 0.05 ugkg &{%< 72 5 (Oliver &
Bothen, 1982; Onuska & Terry, 1985; Wang & Jones, 1991; Wang et al., 1992), — /5.
~y RAR—=Z[EMERTE S GC/ A A4 M7 v 7 MS T, tHETo 1,2,3-TCB,
1,2,3,4-TeCB, XL PeCB OMHIRAR 0.03~0.1 pglkg Z2HHATE L2 ENbooTz
(Santos et al., 1997).,

EYRRREN S O 7 v RB ORHIIE, WS T Soxlet flit . Florisil 77 =
LTHAL.ECD &G E T GC M 24T 9 O —#%H72 )71 T % (Lunde & Ofstad,
1976; Kuehl et al., 1980; Oliver & Bothen, 1982; Muir et al., 1992; Gebauer & Weseloh,
1993; Cobb et al., 1994; Jan et al., 1994; Wade et al., 1998), MCB DO HiRS X 1500
ng/kg TR HRAMENDIE, 5 ng/kg(DCB)~0.02 pg/kg(PeCB) Td % (Oliver & Bothen,
1982; Cobb et al., 1994), Faflik+ O MCB L~V & E&T 5121, B2t L O
HIN—2 & b7 v EMEDILTN S,

4, BEORER

4.1 BRRETORER
BRIETOZoaX0B o aRBERIZH LN > TRV, LnL, BARIZAERL

T2 ONE I IR TH H08, 1,2,3,4TeCB 11X 7 V(2 7 V)& Sparganium D %4

ED) DB FEE STV 5 (Miles et al., 1973),

4.2 ANAWRAIR



Table 2: Total releases of chlorobenzenes in the USA during 2001.”

Releases (tonnes)

MCB 1.2-DCB 1,3-DCB 1,4-DCB 1,2,4-TCB FeCB
Total emissions to air 314 56 0.50 37 43.92 0.03
Surface water discharges 0.3 0.38 0.26 0.51 0.04 0.06
Releases to land 0.01 0.00 0.00 0.00 35 1.07
Total on-site releases 362 59 0.76 42 49 1.16
Total off-site releases 25 0.52 0.46 0.69 42 0.09

*  From US EPA (2003).

soaXyP o, WSz, H5VITIENOLEWEREO PR L LT L7
BNSBREPICHINEND, £/ ma X P U B ORI, 72 & 2 I3RS (IPCS,
1991a), & D \WIIH FEFREEWILHEL(ATSDR, 1998)/2 Enbiitians, 7 nuxX ¥
NE. RESMBED LR CTh 572, 7 a a8 U8l ORI OBIC B PIC i &
nNoZebdsd, ZrraXBL, EEBEOAY TILY 7 2 (lindane) D 1# 47 fif
IZE > T, H 2D WIFG A BRBE S T CIEWER R 0 i1 & - THAR S L5 (IPCS, 1991D).

Kk EAE Y EPEH B #(US Toxics Release Inventory: TRDIZ K 5, BBz IZ it &
nizrzaaX 8 ALEHO 2001 4-0OFék% Table 2 IR 7, HDOFEDHY A 7D T3
ik O 203 TRI ~D % EK(ATSDR, 1998) % KB (HT b TS 78, ZHUTEIERT —
AT, RO T 7 nu P o ofilEls LHEEICHOWTOTF —Z 1T
LEMHLbOD, 7 ruX B OBHEICEAT 527 — 213 ARR L T D, 1994 4 EN
HATHED D WVIFEA Shv7z 1,4-DCB 138 L% 15000 k> Th 5 (EC, 2001), 1998
FlZAATHEE S 72 MCB, 1,2-DCB, 1,4-DCB ®#aH% 26351 k> T& Y (Chemical
Daily Company, 1999), 1998 4E(CiZ 9073 k>, 1999 4E(Zi 8310 hrA#HA Shi-
(Chemical Daily Company, 2000),

BiGAN, FZRA, PR AL R RA, BREAL MERL L L Lo B0
FEH T, EERERICK SN D,

MCB (. ZDEEDHAK L L TOFHIC L > T, BEEPICEEKH S5 Meek et al.,
1994c), MCB (%, FEIEOBEBMARCE & CTIZER 29000 kg), = AEAKRORE(R L
20000 kg). kPRt OHE(RE E 1000 kg)7e EIZHV LD (Mackay et al., 1996), 7
T &35 MCB @ 50% 23 BREEHFIT B S D 23, 2 D 80% A KA, 10%H3KIZ,
10% 723 H3El2 £ Z 4 20000 k>, 2500 k2, 2500 kol &5 (Mackay et al.,
1996). MCB %, 7=/ — /B LNR= ra 7 o raX¥ (nitrochlorobenzene)(o- 3 L

10



pERMER)ORGE FREROBA] S 5057 ma X80 0filiEl SIS, BEEAL
B BHE. Yk, 3 K OEERI O BGE DRI S5 (Grosjean, 1991), MCB (%, 1%
{t.~’ 7 = =/ (diphenyl oxide), 7 = =—/L 7 = / —/ L (phenylphenol). >V = #tig. %
DD ~T 7 AL ORGEIZ IV 541 %5 (ATSDR, 1990),

1,2-DCB 1%, BLICHBIHB X UOEE TEIZB W T, RRREDOREER X OGRS O
HPEEEAlE LTt bd (Meek et al., 1994a), 1,2-DCBIL b= A V7 F— b
(toluene diisocyanate)’s & &\ o 7= HHL AWM O G RIZ V541 % (Grosjean, 1991),

1,4-DCBIXHR A 7 L—_ JROBEA, B hAl, BETEEA e S0 S5 (Meek et
al., 1994b; EC, 2001), Zh 60T XTOMMPIZL > T, 1,4-DCB I, BEE, & <ITKRR
ot En s, 1,4-DCB 1%, WifbAR YU 7 = =L U #HE(Grosjean, 1991)<° 1,2,4-TCB
(ATSDR, 1998)72 Lt Db ERIED A L L THEb b, S HITADETIESH 503,
AKOBRIZREZEZFTHEREBRLT VORKR, 2 X2aOWEKOT A ETFHICHEHIND
(ATSDR, 1998),

M) ZmaXoBr &<I2 1,24 TCB i, YubHER, BRI A A VIRINAl, %S
PRI E LT, &5 WITEIROBANH V5115 (Grosjean, 1991), TCB OffifiX, £ &
L AL IR TEEEE S L THOWH LD 1,2,4-TCB 2[R 51TV 5 (Giddings et al.,
1994¢), 1,2,4-TCB L2 THALIE OMHEDEAS & LT, &2 WIEEKETREHAL. AR
{77, BFEEAIELA) 70 Lo STz (EC, 2003),

FRIzERRVBUBLIORUZ 7 aaRoB it HEERKOIRE CEEE Ik
HaEnsZ &2 5(Giddings et al., 1994a,b), 1,2,3,4-TeCB I13i5EMERIADHS & LT
S5 APCS, 1991a), 1,2,3,5-TeCB %, FREFICMNIER OBLERRIAL LTHE
MaEns, £2, ZFbBH, THEMHEESEAIE LT, & SICITESMEERACOLE FFEE I b
I S5 (APCS, 1991a), PeCB 1%, > CHIUEZ &S 28U INVEH I X 7 1 OBRERIC
SN, EFlEkE LTHEH ST AHUPCS, 1991a),

5. WETOBE - o1 - B

5.1 8- 5fm

7mauNrR gt TOWBELFREE NG BREASBIHS D ERKTA~XUET D Z
EDTRREND, 7 ruXr RO —EROREMN D, & ATKE ot &

11



Wo TR OB WKRDBEZHICEALT 5 2 L BNRE S5 (Ten Hulscher et al.,
1992), L L, AKh~HEnz27 oo o P 3E gic, L ICHAEMICEATHD
EEICRET LD bbb D, THENLORIEBEIY 5 508, HEOMWHEICK > T, +
BADOIEBEIDY 9 5,

TARBRICEENTZ 7 va X B HDHWEA N 7R E L THBEITMA 7 ma X
YRR, KRB cib s, DENESRE X OEEY iS5 (Wang & Jones,
1994a), <AbiE 2 BEFED—YOEfE TITbdL, & 1 BB mH oKk, ZHITHVTE 2 B
BED LHEN O OBERE KT T 5 L HEE SN AEELRZIMThbILd, Z7rrXrEy
THRO R, FARBROEA 13.0~219 H, A1 7R EOHEA 10.6~103 H TH 5,
T B SRENE 2 D LR TR TII AL 73 L BTz,
+HE2 50 MCB £ L 00 1,2-DCB O%ALIC & 2 ¥diit, 22 2.1 B8L040 HTH
ST, P EEEFRET 100 mg/kg M £ Cd > 72 (Anderson et al., 1991), FREOFE
BEIL, xR e HUER LSRRG IC L > TRIEICZE D 5 ATREMEDN & 5, Robertson
(1994) 1%, #1F HEEICH SN TVE KB EER T o> 7 na X8 U RE%(1,2-DCB
74%. 1,3-DCB 11%. 1,4-DCB 15%)DidfnZ i L7z, AF5MEREafm >y — o (bl T)
TIZ DCBEENE L EEHMIZ 60 A ThH-oTm, 2DV — 2 k> THIF/KiET~? DCB
OB RILE T 5,

sua X OEEPTOZREE L OEMICHET Db o L bEERERIL, IETH
Do THERTOWAE—iAOERN, Kb - BHEE, MEYICFEIC L D0 ~0
{CFEDT ATV T 4, &DWITHEME OO AT L2 BUARIZEL bz %
% (Wang & Jones, 1994a), 7 11 X ¥ o D HEIEREIT 466~58700 DO #iPH T(Table
1), B L CE#EREN 2 5 & EH95APCS, 1991a; Schrap et al., 1994), +#E~»
WHEFEZL DONRTA=Z b ey, AREOGHRNP ERT IO KRT S
(Barber et al., 1992; Faschan et al., 1993),

1,2,4-TCB @ t#E~DOWRERIL, HEOREDNHTICONIK T T 52 LnbhoTe
(Njoroge et al., 1998), HEEIZREMRT 5 b0 bix, BEOMKk, &, tEFoH
B ~DT 722 LT SICERT 5, HRENSEL R DHI2o4, TR A E T 7 L
REEPMESRN /2D, BRSO 7 VAR 7 I VBEOE LRI HEARE OBKED R
BRMEL TV, BEERO R LUK R 7O 4 XHBEL R DI NIRRT 5,

suaaXUBrORET, TEOBEICLEESN, Bolt LEADOINEFITKTT 2
(Chiou & Shoup, 1985; Thibaud et al., 1993), 1,2,4-TCB (., TECEFE I FAKIGIE

LT LIERET D RAEIEEIEALRD S K7 VI VEi#E T U 7 A(sodium dodecyl
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sulfate) Z/MMzx 2% &, HHE~OWE &N L7-(DiVincenzo & Dentel, 1996), K7 /L
e b U o NBESFRER S BV E (critical micelle concentration: CMC) % Al 7= 35
BCOHBAENEL D, LrL, REEEAASAFIT LRI AFALT I=0 A
(hexadecyltrimethylamminium:HDTMA) % il x. % &, MCB & +HE~OWaE»N EHT 5
Z EMRHE STV S (Sheng et al., 1998), HDTMA ~DOW5EI1%, KIXEHED ~D W5 D
80~160 fis T 5, Hi/KEDOAMIIEEH DD I2VWE~D 1,4-DCB DIUEIL, 7 7
7 1 r 7 (tetrachloroethene) NIFET 5 & & £ 5 (Brusseau, 1991), Z DOULE D |5
T, MEANCEHAESNLIAMRZENT FTr7nnoTF o THEBE SN0 EEZD
b,

IV NEEDNBHA Ak~ 1,3-DCB OfiiE1L, WIHEEMZ R T, BHRHEICAD
(Lee et al., 2002), “FEHJTHIHIRE D 60% 0305 Sivd, WEO—REGHEEEE L, &
BT 0.022~0.038/0F, FERF T 4.1X105~7.8X 104 TH 5, H— v FERH)AR
T, EES D7 mu X B DA ITFEE T, 1,2,4,5-TeCB 36 L U PeCB Ti& 62 H
M 0.5%A0m LoMias S e -7z, 1,2,4TCB OfiFGIx, 1E00fbad®m kv Bxi-> T
<, 62 HT 3% L7-(Gess & Pavlostathis, 1997),

W~ MCB OW &L, 3 REFILAWIZ FA I3 5 (Zhao et al., 2001), Ffifl2iE
THOICE UL, BARMEAK, ALK, A A K THRICTh o7, WAL, JE
B OFREPB L OWUNMLERE TIT i, Freundlich & % X GLangmuir €5 /L CitBi4 5
TLWTED, WAEIE, REQS, 25, 30°ONTLEA SNRINoToM, s &ix, IRE
O EFIZEBRVE T 5, WAESIRMRE L OMRERIL, A THKRCBA 42 kol
AL b, BRUEBKTEZ O, 1,2,4,5-TeCB OE\WH KD E~OW5E L, FHicETLET
firE B & 22> 72(Ball & Roberts, 1991), ZEREUT, & - & BRIBERRKEZWVESTH -
Ebmnot,

ARDEFSE T L7 0 r o8 0 (+ SDIRBIEE /K it 5 log Koot
3.47 £ 0.74(1,3-DCB) . 3.69 = 0.48(1,2-DCB) . 3.61 * 0.39(1,2,3-TCB) . 3.86 = 0.40
(1,2,4-TCB) . 3.55 = 0.47(1,3,5-"TCB) . 4.39 & 0.33(1,2,3,4-TeCB) . 3.94 = 0.33
(1,2,3,5-TeCB ¥ L 1,2,4,5-TeCB). 4.59+0.41(PeCB) T& % (Masunaga et al., 1996b).
KR L OVRBIEE IS L7 na_o B U BER i Lz, WFhosrarEy
b WAEIRE DY A NF — IR ES T, BRI/ ma X B ERE 7 na X0
FIBIBEIAR T 0 o 72,

MCB. 1,2-DCB. 1,2,4-'TCB % & AT-FEK & Mz 7= HEORU/NERER T, 215 OiEfy
% T ZE N B 5 (Piwoni et al., 1986), BE/KH @ MCB. 1,2-DCB. 1,2,4-TCB D4
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X, FhTN 1.9~3.1, 2.4, 0.72 umol/L T& 7=, MCB £ L1 1,2-DCB &4k L
TZEIAIE, 14%BL P 21% TH Y, TNZLI 84%F LN 79% M ofift - & HEE S,
BEAK H DR EE XTI D 9+10%2 72> Tz, 1,2,4-TCB OKALRITHE S hinho
T8, BEAKICHIHIERE D<0.7% M- T\ D Z b, 1FIE 89% EHEE Sz,

HWTFIBEKREALS AT A TOY 7 aa X P o (EREER) O I, 156 HTh-o 72
(Robertson, 1994), HGIZiX, EX 2 A — ML ob(@) OiftRE R fafny — o R"h 5, 15
KITRAB KO REGIRIZ L DD Th D, ERFRIINNOZ A LT 7HITEZY ., B
$H12 1,3-DCB B3 LW 1,4-DCB B L= &£ B 2 b5, DCBIFBRM: Y — > TIEESHIZ
Say. AV AWAI AN

saaXyBrOF T B )= 72555 R (log Ko)(25°C) 1%, 4.36(1,2-DCB), 5.19
(1,2,3-TCB). 5.64 (1,2,3,4-TeCB), 5.63 (1,2,4,5-TeCB). 6.27 (PeCB) T % (Harner &
Mackay, 1995), #7 %/ —/\ /225 WMRE . KR DY, T3, ~O5kl & kE
L., S6ICEZ—m Y ~DHRERET HEEZXBND,

HAOYDOEN TN ST LY 7 na X B U2 RETH 2 ENRHEINLTY
BN, UNERERIC X AR CIE, HEF O 1,2-DCB 1> 7 7 4 Y (Holcus lanatus) DR
WY A E 72V 2 EVRIR X 7= (Wilson & Meharg, 1999), 1,2,4-TCB DR~
iRt & LT 19L/kg 23 ST 5 (Dietz & Schnoor, 2001), ZiLHDT —H 5 b,
N ZaaXoBr7 h 77 aa X083 IAEND FTREMEN H 5 2 & 3R
EZND,

52 & #
521 FHEYHE

KEFO7na_XoP ok, Btk FaXxo IV EDRIGICE>T, = ks n
nR_UPy saaTe ) —L BRIV R S LSRN ER ST D 2 & ThRESh,
ESITHAIHERE FuXx T PN EDRISICE > THRESND, O, HDHVIEAY
VROMERE T ¥V & ORUEIE D < DT T 5 (Grosjean, 1991), E REF L F UL
& OGO E$ (em3 437 B 1)IiE, 8.8 x 10-13(MCB), 4.0 x 10-13(1,2-DCB), 7.2 x
10-13 (1,3-DCB), 4.3 x 10-13 (1,4-DCB). 6.0 x 10-13 (1,2,3-TCB). 5.65 x 10-13 (1,2,4-TCB)
LEHE SN TV A (Atkinson et al., 1985; Klopffer et al., 1986; Dilling et al., 1988; Arnts
et al., 1989)., MCB O A# Y v & OIS EEIE, <5 x 102 cm3 4 F ' f- 1) L3 E &
T, b Ry I VLB L04 Y v o 24 BEERELS . 221 x 106 $5 X
O 7.2 %101 53flemd LAET 2 & MCB OXUREEESIZ, & Rrxs 7001 ED
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FORTIE 18 B A Y v & ORI TlE>8.8 4 & 518 S 11 % (Atkinson et al., 1985), 1,4-DCB
BLU1,24TCB Ot Rux T UhLE DRI X D RHiEYEIT N 33.4 B
X 1v26.7 H TH 5 ((Klopffer et al., 1988),

RERHFD 1,2,4-TCB 1%, BELSMINDLEZEZOND, LML, KBEAXZ b
1,2,4-TCB DOWIN AT S JVISETR D85y DNV 712N T80 T DRRERIT K 2 S il AR Rz
72, 1,2,4TCB O KR, EOBRKOHBTIMSBZY 0.03% TH -7
(Bunce et al., 1989),

KEERFT D7 v Bk, MMeFrEchiERIEZ 5 E2 6%, PeCB (%
IRESILT TeCB 272, & 52, TCB, DCB, MCB ~& it S, &7 = /
—, RUBr, BLOKFEIC/: 5 (Chu & Jafvert, 1994), Z DG L, 253.7-nm
DHAIRINR T T~k LTS Sivie, e i, REiE R oFE < LR
%o BHREILRE TH 2 MAFEAIBERCIZIN 2 T, bR Rb, bk
fil, JeRMAL/R EOBEEMEPMRVRE TH oS D, 1,2,3,6-TeCB 13, HI&AIT &
DHFEHETFT 1,24 TCB H 25 \\WE 1,3,5-TCB 123645 X415 (Choudhry & Hutzinger,
1984), HARKHAIOIEAFAE T T, TeCBIXIEN D BMRIALHAMICER SN, SHICh L
» TeCB XV RN EATZ 7 mr B b A LT, 1,2,4- TCB OFEMEEKRT TOE
RFa kv o b b ORIGHEEEHIT 6.0+0.3 x 109 mol/L/F T % (Gallard & De Laat,
2001), 1,4-DCB i3/KAERHT T4 7 v 7= /—)b, & Fux / v(hydroquinone)t K n
X V'F /7 (hydroxybenzoquinone), B LW 2,5-Y 7 un 7 = ) — WIS U
% (Meunier et al., 2001), 2,5-7 nn 7 =/ —/LOARIL, BiEFELZ L oKL Z R
LTW%, MCB &, pH <1~<12 O#iFAD KK H T, ks L OBIEOm 2T T
KR 5 = L DVEAE ST A (Tissot et al., 1983, 1984; Dilmeghani & Zahir, 2001),
SRIE, —IREERICLIER > TR Y MEERIT, MXUREE T O 1.8 X 104 ~FEFE A
REET D 6.4 x 1048 TdH - 7= (Dilmeghani & Zahir, 2001), ffHE 1L, KIMRB IO
WEELKSE & D WITRE LK SE—F Y VA B DR TG E DI N, RO HDYE X
0 A—F =N 1HiEhr-oTz,

FREAKFTD MCB LW 1,2,4-TCB O/ f#IZ L 2 -, A 40 ECToHHDE
HZs I 2 —FLEEAE. FNEN 170 BL 450 &£ T&H - 7=(Dulin et al., 1986),

522 £ HE

rmma_rBUgt, HE JEE, TARGRREZIZLO LTS E I ERMEP T, M
BN K > TRREND, MFRPEDIEO T D713, BLRIESRE T, @ BRI
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FEFRIZ R DKBIGIZIE Y . & Fex U FFRIbamES bIch 7 a— ) &4, R L
THERLL, ZB(LKFE L KIZR D, BEERER DRV E T, EmHREPEATEAN
B L ORGITHMET HAPCS, 1991a), BEMESRME T TOASM L WG STV 23,
ZOREITAF RSB L VRETH D,
IRMEBRRE P DR S 27 ma XUB U 20T 2/MEIL. BLRTE Pseudomonas &
L CHE BN CWESIA E Burkholderia ((JS150, P51, JS6, PS12, PS14) (Pettigrew
et al., 1991; Sander et al., 1991; Van der Meer et al., 1991, 1997; Nishino et al., 1994;
Beil et al., 1997; Meckenstock et al., 1998), 7 /L4 U %7 % A Alcaligenes species (A175
£ XV OBB65) (De Bont et al., 1986; Schraa et al., 1986). Ki5H# Escherichia hermanii
(Kiernicka et al., 1999), 7 & =7 (LM Nitrosomonas europaea (Keener & Arp,
1994), B3R Mycobacterium vaccae. v K= 71 AJ@fliE Rhodococcus species (R22)
72 & CTd 5 (Fairlee et al., 1997),

IO OB OFEREINEE £ E T, SRS H A 5T 7 RNEASHIFD & 5/ b &
Lo RO va X ESET HHEN & b OME N FET 5 (Brunsbach & Reineke,
1994)— 7. {b&WFEMZ2 L OME b » 5 (Reineke & Knackmuss, 1984; Brunsbach &
Reineke, 1994; Keener & Arp, 1994), RFE B L O R LF—DOURRDIZNICH 256
\ZDBRT DML, 7 ra X B2 —DRFB IO XL F L L THETE
LHlE B & 5 (Van der Meer et al., 1987), B FfEATIZ L - T, 2 HOMED, LLAi)
SEET DT — HFERUAXI VAT —E¥BLUOVE Fevd—LTte Rusrfh—+
(dihydrodiol dehydrogenase) DiE{n¥ — BLO7 v b7 a— VERLREE OBEL T &
DO LWVHAEDEE - TS Z EAHB LT,

fEIX, S DICHEFIR B OWMIREICOIKGFT 5, IR HIERE X 0 K
BB OBSENIBE DM, TTIC MCBIZET L= Z 0 H HHIE L. 8 LTy
ME XV EWBECHLOMIT 25E12 B, 72 & 21 2.5 mmol/L(282 mg/L) % 18 % 5 I fE
D MCBIZ, Pseudomonas sp. #& RHO1 OMfaIZxt L CaEtEad &> Z & 234 L7, MCB
IZVIRTZBE L2 2 L3 A o%A1%. 3.5 mmol/L(394 mg/L) & i 2 5 & SMEER A8
N5 (Fritz et al., 1992),

RO

MCB £ XU 1,2,4-TCB I%, AMHDOFTIHIALTWRWEKE ) HEAE L2 ER) D H
Bt L7 1S & > TR S u7-(Swindoll et al., 1988), 1,2,4-TCB %, — R E E K
IZHEV, Vinax 0.38~2.71 nglg /M THiE L7, MCB OO EIZAAFIREEICEE L2s - 727
D, Vmax TR TE oo,
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MCB (259 SN2 AR LB SN = 7 7 AfaErER OGO M E £ - 1%
KEYDOFET T,2.23 umol/L IR e AV MBI T 7 H LANIZ 54% Mkl LU 7=,
KEWEINZ L TH, HWEITEW DN E U 72 (Nishino et al., 1992),

1,4-DCB b F K& 5 W MIBRMESE T CRBROIEE CTHfE L. BATGRENZWIRE
Wy (%R S8 B T ClI o il B 73 £ - 72 (Gejlsbjerg et al., 2001), #E#4iE 30 H
DFEINLITA T, Bl 2 5 ik, ERLIZIGIET C 12.4%., 15l L 13D 1: 20 DR
AT T 21.6% Tholo, EHOIL, BRI FIMFAE L 72WGTE TIRER(L 234 Ulein
Szl ER LG R- TEIR G OHKMERE TAE L TWDLDOTHA S Liim L,

T A N OJEE D HBf éh%:r‘fﬁi%l %, PeCB, 1,2,3,4-TeCB, 1,2,3,5-TeCB,
1,2,4,5-TeCB, 1,2,3-TCB %, fle5R L LCoOmE, Zva—x, =4 ) — A
V7rasN ) —)VOIFE R CiE E’JHFE HESRIZ X o CTHfi# L 7-(Holliger et al., 1992), PeCB
1% 1,3,5-TCB (253 S 7228, 1,2,3,4-TeCB 35 L 10 1,2,4,5-TeCB (% 1,2,3-TCB (273 <
NI AR DA v F ax—2 g U OERILINR o7z 7m0 id, 1,2,4-TCB,
1,3,5-TCB. ¥ XU DCB &R MARTh -7z, HREBN L MEEY O FE 27 B 2 @5
LTWAHZE S &5, FEEBEEWMELS O 5GBSz Pseudomonas H#H 2 &
(PS12 5 LU PS14)i%, MCB, TCB @ 3 Mk, 1,2,4-TCB. 1,2,4,5-TeCB(PS14 D 72)
L IFEIERIn B2 TE 2, 1,2,4-TCB 3 X1 1,2,4,5-TeCB (%
FTERO R A BRFBIRNERTHOML, 3,4,6- ) 7nuhra—nLaElkLl, %@ﬁé@ 2
AT a— 1,220 —EiEc L 540 FREICE - T, 2,35 7 rm A
= U f£(2,3,5-trichloromuconate) 23 £k & 4L, S HIZ b U B VAR UEERRE CToOfR S iz
(Sander et al., 1991),

BbEmH o 1,2 DCB 8L 1,4-DCB O3 fiEn, S SRk~ v
7 Tﬁ%f_r“ TR L O FkZ AW 149 HOB/NERER ANy FREETHE S TWD
(Nielsen & Christensen, 1994), #FIHRE IR 120 pg/L TH o7z, ¥ 82 HLNIZ
1,4-DCB ® 78.3%.1,2-DCB @ 81.0% 7373 fif S 4v 72, 558811, 1,4-TCB T 4.9 H.1,2-TCB
T 4.5 AHTh o7, RFEWIIBIREMEOECD) D% BIERAER TIX. MIHRE 1.9 mg/L ©
1,4-DCB 1% 67%7° 28 BZICITEML I T, 1,4-DCB BREGIIHRIND Z &R L
7-(Topping, 1987),

Bartholomew & Pfaender (1983)i%. %725 FHiD, Bp5KADHE L S IZBT
% MCBE LW 1,2,4-TCB D4Rl #55H L7, MCB B L O 1,2,4-"TCB D43 1%,
YR HI AR, WEAKR~MRAIIR T 5 &S Sz, 5 HB XU 9 HD MCB 43D
Vinax 1%, #/K T 13~14 ng/L/Wf, 73K T 4.9~10 ng/L/FF, #E/K T<1~1.7 ng/L/HTH
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ST 2 AIZEBIT D Vimax L. 3 2T _RTT<1 ng/ll/TH-7=, 5 HBLO 7 AD
1,2,4-"TCB 2RIz DWW TG T DAEIL, K T<1~7.5 ng/L/FF, VK T<1~T7.9 ng/L/FE,
/K T<1~2.3 ng/L/IKFCTH - 7=,

BH SN T A 2 A=ZERIZBW T, 158 H 2 Wik o 1,2,4,56-TeCB 0 80%
. HE Isphingomonas sp. HH69 i XY RW1 kK, I LN Pseudomonas sp. PS14
PRIZ Ko TH A i ek S 7z (Figge et al., 1993), <7 by RUF LA, ZL=
— A7 EIBMA) = RV X —JROLAHE T T OO Sh oo, Bttt EH <4)T
TR & o T,

AL AR LORBEEE TR 2T T & T o KMERE FIck 57 ma By
DEFFEZONT O I OITERE D DD, RN ROLE RIS, SfFaEIT AR
(ZE - TR D, WRMESRMT TOSMITIERCITIR DIV, JFEBRMEE ORI,

FNOEEIZE T 57 a8y oK MES RN A T b (Masunaga et al.,
1996a; Susarla et al., 1996), iEFE(LIXFHEM 72 LIZAE U, RN 17~433 B TH 5,
PeCB O {bok b 2RI, 1,2,4,5-TeCB, 1,2,4-TCB. 1,4-DCB, ¥ XU MCB
Th D, 1FNIC 1,2,3,4-TeCB, 1,2,3-TCB, 1,2-DCB, 3 XU MCB % #% % % & 8142
INTWb, MCB K ESRIFE T TLREL TS, BlEFRETELESNDDIE, B &
ST 2 OB T, WICHHET HRBICHER 1, 2 L THET 2 IRBITERN 720
LB TH D, ENOMIE D [FARORMEAE D %2 HE L T 5 (Beurskens et al., 1991;
Ramanand et al., 1993; Susarla et al., 1997), Nowak ©(1996)i%. MCB #&ie4 /7 1
BB DR E S ORKME S RS LTV D,

HeRMED TAIBIE T, PeCB I3l # L XN T 1,2,3,4-TeCB XL 1,2,3,5-TeCB (2
20 FNN1,2,4TCB, 1,2,3-TCB, X0 1,3,5-TCB 2/ fEEi, 512 1,2-DCB
L 1,3-DCB (272 % (Yuan et al., 1999), #ifir) 72 BitEsR 11X, FKEREN 2~50 mg/L T
AT, RENS0mg/L #8225 EHENELS 25, DHEBHEIZA X AAERFETTIED
- & 1#<(0.30 mg/L/H), FiEgHEC(0.12 mg/L/H)3 L OWZES0.08 mg/L/H) F T
TE< 72 %, 1,2,3-TCB OMSMEEREIC K& 2 B3R E 1 15~35 pmol/mL i &/ A T
% % (Yonezawa et al., 1994),

saa XUy NIRRMEE SRR LTINS D L ER LML B D,
Nielsen 5(1995)i%, #HINZH12> 55 2~350 A — hVEENT=B72 25 4 » B HEREL L 7Bk
HLH N7 CHR I CIEL 1,2-DCB & 5 W 1,4-DCB AR L 72 o 7o LA LT 5,
FECA RS, BATIC K > TR DA, A X R $IDE T, ERiET, ~ 4 AV)
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BILThoTe, VZruaXoBUid, QlIZIRET 5 FARLEKIC L - THHER S ZHK
JETiId < &b 20 FHfART D }:i&%éhﬂ\é(Barber, 1988), 1,2,3,5-TeCB ¥ X
' 1,3,5-TCB 1%, PeCB, 1,2,3,4-'TeCB. 88X 1,2,4-TCB 23 C& 5 HHEA T U —H%
EMNZIHTEDY & 5 (Ramanand et al., 1993),

5.3 4MERE

KAEEMIZE D7 ma X B OEWERIT, € OB Z2KEN & Rt % 7 —
IV IR AR A SO) . B X ONEHIE SR BIC L > TIRE SN D, KD DOEUARIL, HHE
EHHHE 2 51227 (Kénemann & Van Leeuwen, 1980; Oliver & Niimi, 1983; Sabljic,
1987; Koelmans & Jimenez, 1994; Wang et al., 1997), F7-iEENEL DI oN
(Koelmans & Jimenez, 1994), # K425,

W77 v 7 b O EGEREBCHGEEE )L, 1,2,3-TCB @ 4.5°C (281
% 4700 775 PeCB @ 38.6°C (285175 26000 * CTLH97% (Koelmans & Jimenez,
1994), Wang 5(19971%, & F S ERWEMBFIC L 27 n o XU B OFEIE, KRl
F7p 0 | BCFUZREE)IL, 1,2,3,4-TeCB(600~3000)7 5 PeCB(1000~6000)% TTH 5
Z L EMEER LT,

=~ A(Oncorhynchus mykiss) D E5R=EM%EIZ L % BCF 1%, 1,2-DCB ¢ 270~PeCB
7 20000 Th -7z &t ST 5 (Oliver & Niimi, 1983), 1,2,4-TCB O & % & 726

IZFBF %5 BCFIREHE &)L, 7000~24000 T, A& L IFE & BIIXEMBENH -7
(Geyer et al., 1985), Galassi & Calamari(1983)i%, =V~ R {IBIT D 1,23-BLY
1,2,4-TCB » BCF(IFE & &)i3 4000~22000 M IT\ L LT2iE ) o =U~ A%, J
RIPCHEF D 2~4 fEOEEZEFHT 22 L &R L, Qao H(20001%, i LD
1,2,4"TCB# L ' PeCB DEUA A IARN AT ED 98%IZH 7% Z & i LT\ %, TCB,
TeCB. 3 LT PeCB OHUY AT, WREHL 1 DFIET 5 L B ICH 3 5 (Schrap &
Opperhuizen, 1990), L72>L, PeCB IR EE A EPMRWEE D HIXESITHAE L,
fill 238 L CARICER S5 (Qiao & Farrell, 1996), 7 u XU B OHIGHE X, HERE
?ﬁiﬁ#f@ﬁ‘ IZONE 9% (Melancon & Lech, 1985; De Boer et al., 1994), EBi= THF%
L7228 1T 5 DCB~PeCB D4 -8 ii%. 0.05~1.6 H T > 7=(Melancon & Lech,
1985) LU BRSNS V575727 IS S vl ¥+ X (Anguilla anguilla) Tl
TH S EHIE TeCB 38 L U PeCB ©T>300 H T - 72(De Boer et al., 1994), Sijm & Van
der Linde(1995)(%, 1.2.3-TCB D{HKIEEER A G5 L, K% 7 v v —(Poecilia
reticulata)’s E O/NMET 40 H, KV REWVWB IO/ HDWITNENRZ WA T>5 4 & T
L7z,
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JEE ~OWELRRED, FEAEMY I X ONEEIZART 2 KA EFHER ~ O BUA 528
LTEY, FEFLORE S BGAZ LB L TV % (Knezovich & Harrison, 1988; IPCS,
1991a), FEFMRIETIZ, WEIHEG L7 ra X0 B UICR&BE L T L2 A Y 04 h
@ BCF (X, MCB, 1,2-DCB. X U'1,2,4-TCB 2k LZHZ4L 5, 29, BLU225 TH
o7z, BCF L, MBKHh D7 o X B ofREE S - & bR <R L TV (Knezovich
& Harrison, 1988; IPCS, 1991a),

TCB 5 LU TeCB i, 1,2,4-TCB OIRDIEMitREL 19 Likg 23~ L TWA L D12, fEMIC
FoTHVIAEND LD LEEZ 15 Dietz & Schnoor, 2001),

LU, AR & B OB OBMEMEN . 1 B0 X 2R 5 OBUAL L FHE - T,
kA > BCF THliX, KRAEAYOYA LV # Ly (Scheunert et al., 1994), Topp ©
(1986)i%. FEMIZ L %7 mm B OB LUK T N6 DBuAR L, B LIZEK
KB AT A CTHETE LTz, A4 LFOR~OEIAAL T, BCF & i@%&%{%iﬁc(ﬂ%
HEM SR ZICEDNTHHENA LN, TEEHEY~D 7 aa X B ORGAR
EHEFERSEZ 2 LR L, UL, A LFOR~DEY ?%’Ej:%%F'EJWﬁ(EF@/%
f“(‘: DORHECET &, BCF &4 7 % ) — v /K ERE & ORICIEABENGRO bz,

(2. BEREFEENZ N oo XVt HERIBBAKICEE L TW DA, ﬁ%@*ﬁ
bo b b REGIZMVIAEND EEBEZOND, &L ITHEMERENMEWIDE LO5EIZE
DIAENT VN, LD DOHFZET, Topp H(1989)1% 1,2,4-"TCB 1 XL PeCB # Z i Z1 2
ng/kgGRIE « Ji38 CITHALIT me/kg MR EREH T2 LM TAHA LAXFEZETH &, IHEL
oA A LAFTROT, 1R Y0 TERZEN 73 BL O 82 pngGRIE : R TILHEALIT ng)
EA LTV, Wl Lo A4 AFRITIT 1,2,4-TCB % X O PeCB 232274 0.05 B L WY
0.06 mg/kg & £ Tz, XA A(Glycine max)\Z X5 X 572 P52 CTld. #fk K FHhr
BRI A7 2 ) — N KRERE ERRE & A B ORICHIZAE 2 & 417 (Tam et al.,
1996), # A A(Glycine max) DY) Wl TR ~D 7 v a X B o OEMRNEL, 427 %/
— VRGBSR < 7R DIk, BTSRRI EE KT 5 (Kraaij & Connell, 1997),
Wang & Jones(1994b)i%, F/KGRIFM RIS XA 7k 22 - B TE =
YYDy auX B REBUAR I, BHICKILE £ & L BN D OTERRIR I g
LTIV M(<1%) & ffm L T 2,

Belfrid ©(1994) 1%, +#H ? 1,2,3,4-TeCB 3 L O PeCB @ X X A (Eisenia andrenZ X
% BCF %, Z4LE41 104 35 LV 156 & H M L7z, [IBR/KIZ IS < BCF X, ZH 24 67000
FELU307000 TH Y | 7}<qu2?%§§ L7232 2 XA B5H BCF & [AlEETH - 7= (Belfroid et
al., 1993), K&#N L THEE LI I XD BCF L, 7 ruXrErofH# it & BuA
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BB S NREINER L, EFEIREOEEIC 5 HLUWNICE L 72(Belfroid et al., 1993), 4
JOHEE BRI LU, BEAERED L, 7o P lEERBL T2 08 g0n5, K
G, BRI B Sy, TN FET D & 2 F81% & 72 5 (Belfroid et al.,
1993), TEEDOEERTIX, AWM ORI X > THISHE LA 5 22 E £ - 72 (Bedfroid &
Sijm, 1998), fABEEBRTIX, I IXFEWIrOL L7 ra XU B2V IATLZ Enbho
7o WA DGR I TOER T, I I XOEFKRBIREIIEREOLS LV 7R IKS,
JauaXrBrOERNFIHEMEFT 5 2 & 2RIEB LT 5 Belfroid et al., 1995),

6. WETORE

BRERKTOZ7mo_o¥ o (MCB, DCB, TCB)iZ, FHMEENZIFE 0.1 pg/m3FEHE,
IR EE S EREIEMMEE D 100 pg/m3 & OWME N LRI STV 7=APCS, 1991a),
Popp 5(2000)i1%, 1998 £FIZ KA Y D T2EHYMI 2 » Frdl L OVa v b v — LHIO KK
[Z2W T, TeCB 3 L1 PeCB EE A HIE L=, T 375Gk TeCB ¥ X O PeCB M-
BISMEE X, Z£hFh 5.7~30.9 pg/m3 BLW 10.2~28 pg/m3 ThHh-o7z, 2> ho—
JUHIEL O SR EE 1L, 6.4~10.6 pg/m3 T > 7=, RIEED 1.9% WK1 27 n ¥
Y ThoT, 1993 FITHE LN —Y U 7B L OF 27 FilEORKTH ., K& 7 1
o _RUEUDERMEN T E NS STV A (Strachan et al., 2001), X— VY » ZHETD
1,2,3-TCB, 1,2,3,4-TeCB, ¥ LU PeCB OFHXHMHREIX, ZhEiL 1.1, 4.0, BLD
6.6 pg/m3 THV |, Fa 7 FTIL, TNEN 28, 10, BLV 14 pg/m3 ThHh-o7z, K[E
VB UMD 4 5 FTD 1,2,4,5-TeCB, 1,2,3,4-TeCB, £ £ V' PeCB O 142 £ (1992~ 1994)
%, 22~30, 40~53, B L 35~69 pg/m3 T - 7-(Hermanson et al., 1997), HF %
DA BV AMETE D 1,2,3,4-TeCB 35 & (N PeCB DA 4 FE(1988~1989) 1%, >5.3 13
L U>8.0 pg/m? Th o 7= (Hoff et al., 1992), {GYJRIZ Z <IEWETTIZ L 0 @V IRE A
ENTW5S, AT =2=TDEFLEST b1 200 A— hLLIANTIE TCB BL O
TeCB DL 5 ng/m3 NG SN T A Jan et al, 1994), B K& 1,4-DCB #E 1%
SIENEL 2D EEREICR D FERIALE 2~ d 2 L BAHE STV 4 (Hanai et al., 1985),

7R B IR L BREHSNTE Y  KRIPLBEIT 2720 &HfEE STV D,
KEAVIINBLON Y 7 4 =T WO 5 Prd> DCB O 3 #tEfkEs LT 1,2,4TCB ©
MK OB EEIL, 10 ng/L A T - 72 (Pankow et al., 1983), H[EDRHAKFIZHH Sz
1,4-DCB O FHJRE X 10+ 5 ng/L T&H - 7-(Fielding et al., 1981),

HED 12 » FTO TAKBIRO 7 na X U RE L, PeCB ™<0.01 mg/kg fzlRE &~
1,3-DCB ™ 40.2 mg/kg 2R EETH Y . SROICEREZEZDE 25 LIREIXME T LE
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(Rogers et al., 1989), H[ETHO X 57225 FABROV 7V V&I L7 a8
VIREEIL, MCB T 35100~192000 mg/kg # /g #H &, DCB T 13~4100 mg/kg, TCB T
2~1070 mg/kg, TeCB T 0.2~101 mg/kg. PeCB T 2~37 mg/kg T& - 7=(Wang & Jones,
1994c), RE SN TWIGIRY T A O L 5 & 1942~1961 A20F T 1,4-DCB
BENEF LR MO 7 oo X8 U@L 1954 F LRI B Lik) T iz(Wang
et al., 1992),

e OEEFEL 7 n e B (MCB, DCB, TCB)OT—#12k %L, MCBIZd -
b LU S, 2ORELKRE T, 1mg/L 2 LIZLITHEZ 5, KEOBEKF O
YU RE L MCB T 11~6400 pg/L, DCB T 10~860 pg/L, TCB Tix 12~607
ng/L & & ST\ 5 (IPCS, 1991a),

FIEKFO7 v P U EEE, KIS ng/L~ug/l OFPFHTH Y . TEPEHFRO
I Tl m 0.2 mg/L 126 72 5 (IPCS, 1991a), X— VU v 7R L O F = 7 Fg OV 7
0RO, 1,2,3-TCB T 3~10 pg/L. 1,2,3,4-TeCB T 15~36 pg/L.PeCB
T 9~36pg/L TH > 7=(Strachan et al., 2001), 7D FEAKICH O TIX X HIZRENE L |
F T B O KO EL L, DCB T 9~117 ng/L, TCB T 0.7~1.6 ng/L(Van de
Meent et al., 1986), H AR FE/KIk TOFEIEfRIR X, 1,3-DCB @ 24.3 ng/L 5> & TeCB
® 0.25 ng/L. ¥ T(Masunaga et al., 1996b) ThH->7=, AT > X DAV NI O DKD 7
noN Y UL, DCB T<130~315 ng/L, TCB T<25~320 ng/L. TeCB T<45~
135 ng/LL T& ~7=(Van Zoest & Van Eck, 1991), X 2O H 7V > 7 CTixk, MCB
21X 5~31.5 ng/LL T - 7=(Huybrechts et al., 2000), KX 500 ng/L D7 o o X+
VR, JEE D Tees JI D 0T MCB(Law et al., 1991)., HADOGEYED H ik T 1988
412 1,3-DCB (Masunaga et al., 1991a) D503 H 5, HlEH 7 4+ — A OF O D 1987 4
s ma X U E L. DCB T<0.1~790 ng/L. TCB ¢ 4~5500 ng/L. TeCB T<0.04
~20 ng/L.PeCB T <0.01~40 ng/L ThH-o7-. b o & b SN D Z LNV EMRIL,
1,2,3-B LW 1,2,4-TCB TH Y., ZHHITLEFEKOUIECTHRE S 7-(Rogers et al.,
1989; Harper et al., 1992), 1990 #\2/ThoN7- & L2 5MA& T, 1,2,3- 8L 10 1,2,4-TCB
BEIX, T 51 BL O 84 ng/L 12 L TV /= (Harper et al., 1992),

RKEKF D7 v X8 Ofmi B, N FE RS @ O s T D) 1 CTH
ENTND, A DY Z)OFEEJPRFE 1L MCB 7% 260 ng/L., 1,4-DCB 7% 600 ng/L,
1,2-DCB £ X 1,3-DCB 2% 5000 ng/L, 1,2,3-TCB 2% 1100 ng/L. 1,2,4-"TCB 7% 8100
ng/L T& - 7=(Gomez Belinchon et al., 1991), 4 /~A A)IiZE1F % MCB ¥k L 1,4-DCB
DOEEE IR ~>10 pg/L L5 ST 5 (US EPA, 1985), Elder 5(1981)i%, == —
=TI A T T OEDKD TCBENMEMRIZIERE) DIRFEIL 0.1~8 pg/L, TeCB i 0.1
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~200 pg/L & HE LT 5, FRIIN HERILS 1172 7K D PeCB ¥ FE 1AM 1 ~0.0006 pg/L
T&H - 7-(0liver & Nicol, 1982), HAD FEFEHRTH AP DHEELOH)I1F L O 0 DK T,
MCB 7% 0.2~30 pg/L. 1,4-DCB 7% 0.17~130 pg/L. 1,2-DCB 7% 0.2~10 pg/L. 1,2,4-TCB
2% 0.16~0.35 pg/L. 1,2,3-TCB 7% 0.18~0.30 pg/L T& - 7=(Yamamoto et al., 1997),

R=U 7MW ELOT 27 FBOEE PO nu PR RET, 1,2,3-TCB 2
0.02~0.41 pg/kg. 1,2,3,4-TeCB 7% 0.08~0.87 pg/kg. PeCB 7% 0.33~0.4 pglkg T -
7z(Strachan et al., 2001), HAOFBEE O FEEHOFLRREIL, 1,2,4-TCB 28 4.8
ug/kg. 1,2-DCB 7% 2.3 pg/kg, 1,3-DCB 2% 1.9 ngkg, = 512 1,3,5-TCB, TeCB, PeCB
73<0.15 pglkg T - 7=(Masunaga et al., 1991b), Lee & Fang (1997)i%, & O %
(Tsen-wen)ii] 0 D#EFE %, 1,2-DCB 78 3.2 pg/kg. 1,3-DCB 2% 20.7 pg/kg. 1,2,4-TCB 73
11.2 pglkg EHEL TN D,

TR & U T7)DIEEH D PeCB A 1X 0.2 nglkg #olfH & (Bossi et al., 1992),
ARY FNARAC F 52 NIV ORI, PeCB @ 3.6 ng/kg~1,4-DCB @ 80 ng/kg
Th-o7- (Onuska & Terry, 1985), T/LNJI[(KA V)DEERE T, MCB 30~740
pg/kg M EE DCB(1,2-3 L 18 1,4-DCB) 20~1060 pg/kg. TCB(1,2,3-3 L 18 1,2,4-TCB)
1~115 pg/kg, TeCB 1~27 pg/kg. PeCB & 1~14 pg/kg(Gétz et al., 1993), —FH 71
JIDOFEFCIE, DCB 40~240 pug/kg., TCB <10~20 pg/kg, PeCB <0.5~20 pg/kg T -
7= (Alberti, 1983),

BRI TWenWEEFD 7o XU RET, %I DCB 2 Y= —7T 04
mg/kg R, T OMD 7 na X oY = F—T1F 0.1 mgkg Kt T 5 (Wang et al.,
1995), FAKIBIEEEEEEH Lz FABRBNEE Ciday ha— Lo gL g LT
sy URENEFT S, Ll Wang 51995)1%, KEBD D7 o a8 35
RABRIMT 2 Z L xloiud, BHITEHA L, 30 FRICITITE 10%13FET 52 & 2R
Wiz, PETIE, 60 FRICHEF D 1,4-DCB RENIEHEIC EF L, 1967 F121%, P
BIREENR 2 b r—LbH A F T 10 mg/kg, VHIRIMNY A K TIiL 16.6 mg/kg IZiE L, K
A ORI T O K 8 Tk, £1/8(1.9 A— hLET)TIE TeCB B LT PeCB
PERTEnaXBUD 80% % HDTEY, D95 1,2,3,4TeCB 35 L U PeCB 3
ZNEN 44% B LW 24% Th - 7-, BE 1.9~5.5 A— hLTix, TCB MMEZT 60%%
o, £D 95 1,2,4"TCB 78 37% T - 7= (Feidieker et al., 1994), &7 n X ¥
1T 1.5~18400 mg/kg TH -7,

KERFEABEO “HEDOEE 7 oo XoP U, 1,2,4,5-TeCB 73<0.25~28.2
pglkg HoMREE . 1,2,3,4-TeCB 73<0.25~10 pug/kg. PeCB 73<0.25~13.3 ng/lkg TdH > 7=
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(Wade et al., 1998), U7 ¥ D& & I ERGATCOKRAER D) PeCB iR, <0.49
~21.4 pglkg W2/ & CTH - 7-(Ciborowski & Corkum, 1988), {5YLHE D DK AT
K OVKBOPREIL, 0.1~50 pgkg WMERET, —MROICHESBEREL 2 MLEWIERE
TR CIAAE L T =(IPCS, 1991a), XEH 7Y = v b ¥ R 2 3 o &AM SEOINE
LR 1.2 38 K1 4.4 uglkg @ PeCB 54/ L T /=(Cobb et al., 1994), )4, F v
2 U oKL, 1,2,3,4-TeCB % 0.3~1.7 pg/kg i FE &, 1,2,4,5-TeCB % 0.65~33.4
pug/kg &H LT /=(Gebauer & Weseloh, 1993), dbAiih#y WM FLEA D AR, 5 D
FEEEIX, 1,2,3,4-'TeCB T 9.7 nglkg i &E &, PeCB T 16.8~20.2 ug/kg T - 7=(Muir et
al., 1992; Weis & Muir, 1997),

7. EBERICERROEY~DE

7.1 KARSED

KAL) ~D 7 v a B Rtk #tE A Table 31237, EERMEICRIT 2 48 B 50%
ﬁ%%&@&mﬁ\&a%mmugL@%éo%mﬁﬁﬁ%%@4sﬁﬁﬁmmﬁ\ﬂﬁB
® 10 pg/L~1,2,4,5-TeCB ?™>530000 pg/L. T&H 5, FHIED 96 K] LCso L. ¥KZ v B
—(Poecilia reticulata)® 135 ug/L(PeCB)~#g/Kf < —7 2~ K / —(Cyprinodan
variegatus) @ 21000 pg/L(1,2,4-TCB)CTH 5,

KAEAEMCKIT D7 na X B o@iEslt%d Table 4 ICRT, fREEICTT 2 72 KF
] ECs0 %, 5280 pg/L(1,3-DCB)~200000 pg/LIMCB) T 5, #/KERHEEY) O K1 %
WARE(NOEC) I, 4EJE Tl 32 pg/L(PeCB)~19000 ng/LMCB), 417 TiX<1400~3890
pg/L (MCB)TH 5, fafH NOEC 1% 18 ng/L(PeCB)~8500 ng/LIMCB) T 5, A Table
i, AR O T -2 b EEN TV ER, Z7raXr Bk aERIZEY
BWREZRLEELTRTEEN TN D, 7 a X B U d@dianbcib Lot < 08
FEHED DRI ERUL LT V), EERICRE LI2E&IT S > LD RWARERH D72
INHDOT =2 ZMIRT 58T EERLETH D,

H ]ﬂ

MCB O2EN 2.5 mmol/L(282 mg/L) % # 2. % & Pseudomonas sp. £ RHO1 (2%} LT
AR CTHD I ENDIoTe, Bih > T MCBIZZHE S E7-MAE T, RE 3.5 mmol/L(394
mg/L) % 2 5 & mIAEA N BN 5 (Fritz et al., 1992), Figueroa & Simmons (1991)i%
EEWH Cyclotella meneghiniana @ DNA ~O 7 v ua X B OERZRE L7z, HIEL
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Table 3: Acute toxicity of chlorobenzenes to aquatic species.

Test Concentration
Organism End-point Chlorobenzene conditions”® (ppitre) Reference
Microorganisms — Saltwater
Diatom 43-h ECy, (DMA MCE M 235 740 Figuerca & Simmons (1881)
{'31'“"”‘-“_'"1”&} measurement) 12-DCB M 23330 Figueroa & Simmons (1991}
g 1,3-0C8 M 51 880 Figueroa & Simmons (1221)
14-0CE M 34 300 Figueroa & Simmons (1221)
123-TC8 M 8420 Figueroa & Simmans (1221
1.24-TC8 M 2830 Figueroa & Simmons (1221
1,35-TC8 M 50 Figueroa & Simmons (12281
1235 TeCB M 1370 Figueroa & Simmons (1221)
1.234-TeCB M 1390 Figueroa & Simmons (1281)
124 5-TeCB M 770 Figueroa & Simmans (1221
PeCB M B Figuerca & Simmons (1881)
Invertebrates — Freshwater
Water flea 48-h ECsolLCen MCE CM 585.52 Rose etal. (1208)
{Daphinia magna) MCE CN 12 00017 300°  Cowgll et 3l (1085)
MCE CN 5810 Abemethy et al. (1938)
MCE CN 83 000 LeBlanc (1050)
12-0C8 CN 2352 Abemethy et al. (1938)
12-0C8 N 740-2200° Canton et 3l (1985)
12-0C8 CM 4300-7400 Richter et al. (1983)
12-0C8 CN 2400 LeBlanc (1080)
1,3-0C8 N 1200-8800° Canton et al. (1985)
1,3-0C8 N 1050012500  Gersich et al. (1988)
1,3-0C8 CN 23 000 LeBlanc (1080)
14-0CE N T00-2200° Canton et al. (1985)
14-0CE CN 11 000 LeBlanc (1080)
123-TC8 CN 1452 Abemethy et al. (1938)
124-TCH cM 17002100 Richter et al. (1083)
124-TC8 CN 50 000 LeBlanc (1080)
1.24.5TeCB CN =530 000 LeBlanc (1080)
PeCE CN 300 Abemethy et al. (1938)
Water flea 48-h EC./LC., MCE MC 7000-47 000 Rose et al. (1008)
L‘fﬁjﬁdﬂﬂ'“"fﬂ MCE cN 2000-11 100° Cowgll et 3, (1085)
' 12-0C8 MC 8815 Rose et al. (1208)
124-TC8 MC 08 Rose et al. (1208)
1234-TeCB MC 130 Rose etal. (1008)
PeCE MC 10 Rose et al. (1208)
Midge 48-h LCss 12-0C8 2300-11 800 Call et al. {1979)
g:;l‘m"’;:}m 14-DCB 13 000 Call et al. (1933)
Midge 48-h LCss 14-0CE CM 1200 Roghair et al. (1224
gw 12.3-TCB cM 1700 Roghair et al. (1284)
1234 TeCB CM 540-730 Roghair et al. (1224
PeCE CM 230-320 Roghair et al. (1224
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Table 3 [Contd)

Test Concentration
Organism End-point Chlorobenzene conditions" { gl litre} Reference
Invertebrates — Saltwater
Flesny prawm B6-h LTy MCE 1720 ¥in & Lu (1063}
(Penssus
shinensis)
Crab (Porunus 065 ECa MCE CN 748 Mertimer & Connell (1284)
peiagicus] (growth) 14-DCB CN 201 Mortmer & Connall (1994)
123-TCB CN 173 Mcrtmer & Cornell (1204)
1234 -TeCB CN 410 Mertimer & Connell (1284)
PeCE CN &7 Mertimer & Cornell (1264)
Grass shrimp B6-h LG 12DCB M 8400 Caurtss et . (1979)
{Fﬂfﬁfj'"wwﬁ 14-DCB M 80 000 Curtis et al. (1072
puge 124TCB M 540 Clark et al. (1287)
Cpossumshrimp 064Gy, 1.3DCE 2850 LIS EPA (1078)
}ﬁ;’m 124TCB 450 1S EFA (1878)
1245 TeCB 1430 LS EPA (1078)
PeCE 160 LIS EPA (1078)
Fish — Freshwater
Ranbowwout  D6-hLCa MCE M 4700 Dalich et al. (1882)
m'?:;‘.:‘?"“"“ 12-DCB 1520-1530 Call &t al. {1978
: 14DCE 8s0 Mayer & Blersieck (1086)
140CE 1120 Call et al. {1983)
124TCB 1530 Call et al. (1983)
1245TeCB N 1200-10000"  Van Leeuwen et al. (1285)
PeCB 100 Call et al. (1970)
16-day LCse MCE CN a0 Birge et al. {12753)
14-day LCse 140CE CM 800 Calamari et . (1083
Fathead minnow  96-h LCa MCE CM 7700 Marchini et al. {1993)
m MCB M 16 900 Geiger =t al. (1000)
: 12DCB M BO27 Sijm et al. {1993)
1.3DCE M 7800 Carlson & Kosian (1087}
140CE M 4200 Carlson & Kosian (1067}
124-TCB M 2780 Carlson & Kosian (1067)
124TCB M 2000 Geiger et al. {1990)
1234 TeCB M 1100 Carlson & Kosian (1087)
1245TeCB 85-460 Brooke (1821}
Goldfish B6-h LG MCE CN 2370-3450" Birge et al. (1278a)
(Carassius
aurafus)
Guppy (Posciliz 065 LCan 123-TCB M 48 Van Hoogen & Oppertuizen
reficulata) {1988}
123TCB M g5 h;agréal-;mgm& Crpperhuizen
PeCB M 135 'l.;agréal-;:-:gm& Oppertuizen
14-day LCse MCE CN 24 064 Kénemann {1281}
12DCB CN 5052 Kénemann (1281}
1.3DCE CN 7387 Kénemann (1281}
14DCE CN 3057 Kanemann (1981)
124-TCH CN 233 Kénemann {1281}
1.35TCH CN 3302 Kénemann {1281}
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Table 3 [Contd)

Test Concentration
Organism End-point Chlorobenzene  conditions” {wp/litre) Reference
Guppy (contd) 14-day L Ca; 1245-TeCE CN 205 Kinemann (1281}
PeCH CHN 177 K&nemann {1281)
Mosauitofich Bfi-h LCap 123TCE CM 2198 Chaisuksant et al. (1088)
mma BE-h Lo PeCH M 200 Chaisuksant et al. (1008)
Lagemouth bass  7.5-day LCx MCE CM 50-60F Birge et =l (1278h)
{Miaagéerw
salmoides)
Zebrafish 26-day L Ca: MCE M 10300 Van Lesuwen = al. {1980)
{Brachydanio 7- o 28 day MCE M BEO0 Van Lesuwen et al. {1000)
rerig] NOEC
14- o Z3-day 14-DCE M 2100 Van Lesuwen et al. {1990)
NOEC
26-day L Ca: 123TCE M 60 Van Lesuwen et al. (1080)
14- o 28-day 123TCB M 450 Van Lesuwen et al. {1990}
NOEC
14 o Z-day 124TCB W 450 Van Lesuwen et al. {1990)
NOEC
28 day L Ca 12.34-TeCB M 410 Van Lesuwen et al. {1990)
7- to Z1-day 1.2,34-TeCB M 30 Van Lesuwen et al. {1990)
NOEC
7- ko 28-day PeCH M 110 Van Lesuwen et al. {1990)
NOEC
Fish — Saltwater
Dover sole Bfi-h LCap MCE CM 521 Furay & Smith ( 1085)
(Solea soles)
European Bf-h LCa MCE CM BE0% Furay & Smith (1985)
?;:‘EF‘HF i 12-DCB CM 4518 Furay & Smith (1985
flesus) 124TCE CM 8525 Furay & Smith (1085)
Shespshead B LG MCE N 10000 Heitmuler et al. {1981)
mEnnow 1.2DCB M o700 Heitmuller =t al. (1081
{Cyprincdon : { i
vanegatus) 12DCE N TEOO Heitmuler et al. {1981)
14DCB N 7400 Heitmuller et al. {1931)
124TCB N 21000 Heitmuller et al. {1931)
1.2.3,5-TeCB N 3700 Hiitmuller et al. {1931)
124.5TeCB N 800 Heitmuller et al. {1931)
1.24,5TeCB M 330 Ward et al. {1881)
PeCH N 800 Heitmuller et al. {1931)
Shespshead 28-day NOEC PeCH 18-a4" Hansen & Cripe {1081)
MEnnow | grosth)
{Cypinodon 2B-day NOEC PeCH 181200 Hansen & Cri
¢ y sen & Cope (1981)
vanegafus) {survival}

B Bon oD oE

carbonate/litre.

C = test camed out in a closed exposure systerr; M = measured e
Range of values for differences in termperature: 12 800 refers o 20 *C, 17 200 refers to 24 *C
Range indicated diference between ECa; (lower value) and L Ca: (upper valus).

Range of values for differences in termperature: 3000 refers to 20 °C, 11 100 refers to 24 *C.
Range of values for different life stages: 10 000 refers to all egg stages and sac fry; 1200 refers to eary fry.

Range of values for differences in water hardness: 2370 refers to 200 mg calcium carbonabeitre; 3480 refers to 50 mg calcium

concentration; N = nominal exposure concentration.

¥ Range of values for differences in water hardness: 50 refers to 50 myg calcium carbonateding; 80 refers to 200 mg calcium

carbonate/litre.

" Range of values due 1o interlaboratory comparisons.
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Tabde 4: Chronic toxicity of chlorobenzenes to aguatic organisms.

Test Concentration
Organism End-point Chiorobenzens conditicns" [plitre) Reference
Microorganisms — Freshwater
Green algae T2-h ECy, (population)) MCB N 202 000 US EPA (1878)
\ boanitats 1,2-DCB N TG 100 US EPA (187TE)
d 1,3-DCB N 5280 US EPA (1878)
14-DCB M T7 500 US EPA (187TE)
1.2.4-TCB M 21700 US EPA (1878)
1.2.35-TeCB N 14 700 US EFA(187TE)
PeCB N 13 000 US EPA (1878)
Invertebrates — Freshwater
Water flea (Daphnia  10-day Ll MCB CH 16000 Cowgill & Milazzo
magna) (1eet)
8- to 11-day MOEC MCB CHN <1400 Cowgill & Milazzo
(survival) {1881)
8- to 11-day ECa MCB CH 15 000-18 000°  Cowgill & Milazzo
(reproduction) (1881}
8- to 11-day MOEC MCB CHN 8500-11000°  Cowgill & Milazo
(reproduction) (1881}
Four-brood ECa: MCB M 1912 Die Woif et al.
(reproduction) {1888}
Four-brood MOEC MCB M 1004 Die Woif et al.
{reproduction)) {1888}
14-day EiCa (reproduction) 1.2-DCB CM 550 Calamari et al.
{1882}
18-day EiCan (reproduction) 1,3-DCB M 1400 Hermens et al.
(1884)
14-day B (reproduction) 14-DCB CM B30 %dg;r}a‘l etal
14-day ECa (reproduction) 1.2,3TCB CM 200 Calamari et &
{1883
Four-brood ECa: 1.2,4-TCB M 330 Die Woif et al.
(reproduction) {1888}
Four-brood MOEC 1.24-TCB M 182 Die Woif et al.
(reproduction) {1888}
14-day EiCa (reproduction) 1.24-TCB CM 450 Calamari et a.
{1883}
Four-brood ECa: 1,2,34-TeB M 80 Die Woif et al.
({reproduction) {1088}
Four-brood MOEC 1,2,34-TeB M 55 Die Woif et al.
(reproduction) {1888}
Four-brood ECa: PeCB M a1 Die Woif et al.
(reproduction) {1888}
Four-brood MOEC PeCB M 2 D Wolf et al.
(reproduction) {1888}
Water flea T-day Lis: MCEB CHN 24 000 Cowgll & Milazzo
(Cer _ ) {1881)
T-to 10-day MOEC MCB CHN 3380 Cowgill & Milazzo
{survival) {1801}
7-to 10-day ECa MCB CH 14 DDO-26 000"  Cowegill & Milazzo
({reproduction) (1eat)
T-to 10-day MOEC MCB CHN 1200012000 Cowsgill & Milazzo
(reproduction) (1881}

28



Table 4 {Contd)

Test Concentration
Crganism End-point Chlorobenzens conditions" (podlitre) Referance
Invertebrates — Saltwater
Crab (Porfunus 40-day MOEC {growth) MCB CMN 125 Mortimer & Connell
peiagicus) {1885
14-DCB CMN H Mortimer & Connell
{1885)
123TCB CMN 25 Mortimer & Connell
{1885)
1,2,34-TeCB CMN 17 Mortimer & Connell
{1885)
PeCB CMN 5 Mortimer & Connell
{1885)
Fish — Freshwater
Raainbow trout E5-day LOEC (growth) 1,24-TCB M 33.2-00.75 Hedson et al.
{Oncorfynchus {1881)
myiiss) E5-day LOEC (survval) 124-TCB M 454353 Hodsonetal
{1881)
Fish — Saltwater
Sheepshead minnow  28-day NOEC (growth) PeCB 18-85 Hansen & Cripe
{Gyprnadon (1881}
vanegalLs) 28-day NOEC (survival) PeCE 18120 Hansen & Cripe

(1881}
C = best camied out in a closed exposure systerm; M = measured exposure concentration; M = nominal exposure concentration.
L lnowan 35 Selenssinum caprcomisam.

Previously capi

* Range of ECx; values refers to different measurements of reproduction. ECe: values for progeny, broods, and mean brood size were
15000, 18 000, and 16 000 pglitre, respectively.

? Range of NOEC values refers to different measurements of reproduction. MOEC values for progeny, broods, and mean brood size
were 11 000, 11000, and 8500 pglitre, respectively.

* Range of ECx; values refers to different measurements of reproduction. ECe: values for progeny, broods, and mean brood size were
14 D00, 26 000, and 22 000 pglitre, respectvely.

' Range of NOEC values refers 1o difierent measurements of reproduction. MOEC values for progeny, broods, and mean brood size
were 10 000, 19000, and 12 000 pg/lite, respectively.

 Range of values due to interlaboratory comparisons.

7z DNA 83, Mg A A~ ZAOEYZFAEE L LT S e, B, BRSO
WA 5 & ER L, WEMLERMEE R L O EREICEIR LT, i, KH & AT
DEBLOBRNPHHATE D,

MCB O A4 4 X ¥V v a2 (Daphnia magna)$ L =+t % 2 € I 2 2 (Ceriodaphnia
dubia)|\Z x4 5 BEEMEIE, 20C TOHADIEH 2 24 CT LY RV, A IV aBlo=
TR B IV T D 48 B 50% BUEREE(LCso) 13, Z£4LE1 20°C T 12900 F5 &
V8900 pg/L, 24°C T 17300 3 L 111100 pg/L T % (Cowgill et al., 1985), Rose ©(1998)
T, 7raRU B A~OEZMET SR a B IvralA A Ivral iz 4 f5mn
LA LT D, Richter 5(1983)1%, A4 I Y aizxtd 5 1,3-DCB £ LU 1,2,4-TCB
DEE 48 FEE LCso 3 L OMEM: 28 A NOEC ZHle L7z, A4 IV anidk : 18k
#FPEOHEE, 1,3-DCB T 5.1, 1,2,4TCB T 3.0 tH &Nz, BIEHEEORRE RS
R 1 VB 72 0 O MFEAL L R OR R, FEHICE BB OREID, [FEORE
ZA LT\ 5 Richter et al., 1983; De Wolf et al., 1988), == 2 U B #d—Fii Chironomus
riparius OHHRIZKIT 57 v X B OmET, EREFRBNHZ 5 LM b,
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LCs0: NOEC @3 (%, 1,4-DCB, 1,2,3-TCB. 1,2,3,4-TeCB, PeCB T, %11 13,
5.0, 2.3~6.6, 2.4 Th-7-(Roghair et al., 1994), AFH=D—F, %A T HH
(Portunus pelagicus)\Zxt3 2% 7 aua X B O, BERICEERT S, @B
FH. BEIOA T ¥ — v KRG EARED EFH L THEMETR < 72 5 (Mortimer &
Connell, 1994),

Y7 F ¥ =4 (Brachydanio rerio)®¥1Z MCB, 1,4-DCB. 1,2,3-TCB. 1,2,3,4-TeCB,
& %\ % PeCB % 25 L 12356 OEAFR L OMEORHLRA~DZEIZHERL L 72 NOEC 1,7,
14.21.28 H & H#ZBHAMNZIL L TH £ -7=2< AL ToHh > 7-(Van Leeuwen et al., 1985),
RERARIT 1 EMIC 8 L VR Tled, 7 raXUBr oI > TH—® NOEC
DTGB X eV, 77 v b~y R/ —(Pimephales promelas)\Zxf3 %
1,2,4-"TCB #E D ME~DEAFHEFE D8 % Carlson(1987) 25§ ~72, 77 v b~y F3
J — %R 920 ug/L £ TD 1,2,4'TCB % 4.5, 5.6, » 5 % 8.1mg/L OIRFEHE CR%E
L7oe TRTORMFIEFIE T, 1,2,4-TCB £ 500 pg/L & THEFH 5 WIFRERICHEIT
2o T2, 920 pg/L ZHE CAMFRE LUK EOER T80 H v, BRRIREMEVIZE
#MEIT < 72 7=, Van Hoogan & Opperhuizen(1988)i%. AMEiMERER T, HE DT
v’ — (Poecilia reticulata) DFfETH 7 no X ¥ o EBEZHE B L=, 1,2,3-TCB.
1,2,3,4-TeCB., PeCB OEFEHRE (LA — T, 2.0~2.5 mmolkg BIKE ThH -7z, 77 7
4 — Platichthys flesus 3 OV % ©F A Solea solea \Zxt3 %7 v X8 O,
EREEEN 25 &Ly ERENOM TR Toh - 72 (Furay & Smith, 1995),
— 7' A~y KX /) —(Cyprinodon Variegatus)® 7 v XX 24 HREE TORBRIZLD
LCso I3, Z&#IF[H] 48 efd], 72 Befi], 96 B¢l Tl —TdH -7, ZHid, MCB 5 LU DCB
OEAIZE VDT ETTEY, RBEYWE ORI Z R~ L T % (Heitmuller et al., 1981),

7.2 BEARE

Tux BT %8 A U= ME Pseudomonas fluorescens (214 57 aa X ¥ o D
PEIZ, 7 e X B OBEBIERBPIEZ 5 LMD 2 Enbhrole, mhiEiE. ot
PREN R L7ZBAabMmED, 7oa_eBro 10 o= v Y = F—0EWI O]
\2%9 % ECs0 1% 0.57~118.5 mg/L T& % (Boyd et al., 1998),

smanaXyP kg LV X A(Lactuca sativa) DRERTlE, ARI1Cx4 5 ECso (3.
7 HRTI% 2~1000 mg/kg 4, 14 H Tl 1~>1000 mg/kg +H#ETH >7-, TeCB * T
BAHESRE M 2 D L BENER 720 | PeCB 1L, MCB R\ T _RCoary=F—5kb
#3597 > 72 (Hulzebos et al., 1993), #EREIKIZ K - TH &I 7z LCso 13 0.028
~9.3mg/L ThH-o7=,
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Table 5: Toxicity of chlorobenzenes to earthworms.

Concentration
End- Concentration in pore water
Species point Medium® Chlorobenzene®™  in soil (mg/kg) (pmollitre) Reference
Eisenia andrei LCey Sandy soil (3.7% OM, MCE 240 1453 Van Gestel et al.
pH 4.8) (1991)
LCep Artificial soil (8.1% OM, MCB 448 797 Van Gestel et al.
pH5.9) (1991)
LCsa Sandy soil (3.7% OM, DCB* 128 121 Van Gestel et al.
pH 4.8) (1991)
LCep Artificial soil (3.1% OM, DCB* 229 347 Van Gestel et al.
pH 5.9) (1991)
LCeo Sandy soil (3.7% OM, TeCB* 75 16 Van Gestel et al.
pH 4.8) (1991)
LCep Artificial soil (8.1% OM, TeCB* 233 12 Van Gestel et al.
pH 5.9) {1991)
LCep Sandy soil (3.7% OM, PeCB 134 0.47 Van Gestel et al.
pH 4.8) (1991)
LCep Artificial soil (3.1% OM, PeCB 238 0.25 Van Gestel et al.
pH 5.9) (1991)
Lumbricus LCen Sandy soil (3.7% OM, MCEB 547 4281 Van Gestel et al.
rubellus pH 4.8) (1991)
LCsa Artificial soil (5.1% OM, MCB 1107 2243 Van Gestel et al.
pH 5.9) (1991)
LCep Sandy soil (3.7% OM, DCB* 134 178 Van Gestel et al.
pH 4.8) (1991)
LCgp Artificial soil (5.1% OM, DCB* 615 1556 Van Gestel et al.
pH 5.9) (1991)
LCen Sandy soil (3.7% OM, TeCB* 112 2.3 Van Gestel et al.
pH 4.8) (1991)
LCsa Artificial soil (5.1% OM, TeCB* 201 11 Van Gestel et al.
pH 5.9) (1991)
LCep Sandy soil (3.7% OM, PeCB 115 0.43 Van Gestel et al.
pH 4.8) (1991)
LCep Artificial soil (5.1% OM, PeCB 20 0.22 Van Gestel et al.
pH5.9) (1991)
Eudrilus LCep Sail 1,2,4-TCB 0.0016 Callahan et al.
eugeniae (1994}
Allolobaphora LCeq Soil 1,24-TCB 0.0015 Callahan et al.
tuberculata (1934)

* OM = organic matter.

" msterisk (*) indicates isomer not specifisd.

R R T B IR OFEME Table 512737, ¥~ I XABO—fE Eisenia
andrei 3 L O 75 2 2 X Lumbricus rubellus ® LCso (%, TeCBUEEMAKIIIERE)D 75
mg/kg TH~MCB ® 1107 mg/kg +HF TTHDH, LoL, fEREZMBKORE TES
&, ZOfEIE PeCB @ 0.22 pmol/L~MCB @ 4281 umol/L Th %, Rz Li-fho 2 fE
DI N E BITEZMERE <, 1,2,4-"TCB 1233 % LCs0 1%, 0.0016~0.0018 mg/kg 3T
bolz, LrL, ZOWREITITTHEDO X 4 FROMBKRENRINTEL T, oI I X
DOFER & ERET 2 Z LITEE LV,

FEDRAEAY~D 7 na XU ORI L TOT—X I RE L TWD,
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Fig. 1: Acute toxicity of chlorobenzenes (all congeners) to microorganisms (M),
invertebrates (I), and fish (F) (data are from Table 3)
8. RERD
suaraXoBUk, BiET H oWt bR EGE O IR, WAL mPEDESA &
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Fig. 2: Acute toxicity of chlorobenzenes to all organisms

related to the chlorination of the congeners
IND, KE-BAEREFTOZaa X B A3ESHIND N, BEEMESE T TIEELSEF
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Fig. 3: Concentrations of chlorobenzene congeners in surface waters

EBEOBRBIT L VEBECTH o REMES S 5 Z IR Ltz by, #MAmEs
K OMEFHEEN Y O ECs0 13, Z 4 8~235000 pg/L 3 LY 10~>530000 pg/lL TH 5,
FEHO LCs0 1% 135 pg/L LA ETH 5, KEAEMIZHT D7 aa X B 0@, B
TN 25 TS D0, BREFEBOEZ D & T LHTLLERRLS 72D v o 1Y
27 CH B (Figure 2), T, EHERENLZ VN7 ook, BUALB I OVEY
EHENENT N —KTh D,

PORAEM GRS, BT, AR ORMEEMERBIIAFETH S5, &KIK NOEC 27
BREl). T2 RFEA 2 k& LI Table 6 1273, NOEC %4 U7 MHHEE S L O 1
FEHOMIC L DM EMORYEROATFTT L LN TE 5,
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Table 6: Calculation of risk factors for aquatic organisms.

MCB DCBs TCBs TeCBs PeCB
Freshwater
Lowest freshwater chronic 1004 (daphnid 550 (daphnid 182 (daphnid 55 (daphnid 32 (daphnid
NOEC (pg/litre) reproduction) reproduction)® reproduction) reproduction) reproduction)
Freshwater PNEC” 20 10 4 1 0.6
(pgflitre)
Highest measured =10 =10 8.1 200 0.0006
concentration in fresh water
(pg/itre)®
Risk factor” (concentration 0.5 1 2 200 0.001
in fresh water/PNEC)
Marine
Lowest marine chronic 125 (crab growth) 31 (crab 25 (crab growth) 17 (crab growth) 5 (crab growth)
NOEC {pg/litre) growth}
Marinefestuarine PNEC”® 3 0.6 0.5 0.3 0.1
(pgfitre)
Highest measured 0.5 0.8 5.5 0.02 0.04
concentration in seawater
(pg/itre)®
Risk factor” (concentration 02 1 10 0.07 0.4

in seawater/PNEC)

? Fourteen-day ECsp value used in the absence of a suitable NOEC.

® PNEC is calculated by dividing the lowest chronic NOEC by an uncertainty factor of 50 and rounding the calculated value to one
significant figure.

° Concentration values were the highest mean values reported in individual studies Data from Yamamoto et al_(1997) were not
included in this risk assessment, as it was unclear whether the water samples analysed were fresh, estuarine, or marine. Where data
were reported as >10 pg/litre, a value of 10 pg/litre was used to calculate the risk factor.

“ Risk factors are rounded to one significant figure.

K THESI N7 nu X B URE %S Figure 3 1017, RILTEE LR 72iF5E
DOF =X LB RENTWS, UL, 2D ORI X D BERHIT, ASrTHEs
L7 ERPEICE T T D, 1970 FRI2iE, MCB 5 X X DCB Ok X 10 pe/L
IZELTHY., TCBIEEIT 1 pg/L BV TV =APCS, 1991a), 1980 4Ef#% 2= LARRIZ
EShlermu B UREIL, MCB 23 0.6 pg/L, DCB 23 130 pg/L, TCB 23
L1V Fi 10 pg/L Th 5 (Figure 3), /K H D TeCB #2E DO i3 200 pg/L, PeCB (%
0.0006 pg/L LW EUEMNR B 55, T BIEHWRIER Td 5 (Figure 3),

BOKF DT ma_XB DX )RR SN TALEMIZ OV T, KAEEDO T
MR IZ(PNEC) 2 5 & 1213, RiEdHRE 10 z@%wM 32, Lol sEIcE T
HEMINOEC 7 =4 AR L TWDH 72, HEICAES - 7oA IR 50 ZiE 4 5 4
BN %, WKEB I KT —Z A&, Zhzl{T-> iR % Table 6 (2777

BARRH NOEC, PNEC, f@m/KFRE, 38 X0 X 7 {250 F & % Table 6 12777,
TCB B LUV TeCB RN\ TF_ThOr/ P, 1UTF, HH50NENRY 1 LYK
WU ZZ RN TV D, TRIRIZR NSRS 50 2 L TR L7z, kI JOVEK
D TCB DU A Z4FHD 2 3B LT 10, KT D TeCB DOFR% 200 &5 HfElL, &<
WK TCB. 3L 0K D TeCB 12 AFEEY 27 Rdb D = L AFRE LT 5D,
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saaXUR U ORKTREDOT — 21y MIBRHITEY  TCB £ LV TeCB OE
U A7 2550, 1980 HARHIEED D T T CTE=F — SNl B 6B b0 Th 5,
TCB OEFEIL, Ao DO LEMEFOW)INTIBUT 1980 AT ITIT b - H— D4
WETHY, REEEIX, WAUOBEVNS NS OWETH D, TeCB DicmEIL,
CHBEFEGITREO LD TH D, TNbDYHE 7 +u—T v 7 LIE=F —HiEI3AY
e B, 2O ORISR DS b D ME—OfimiE,. TCBIREIL, RMIFHMEEZ K&
ETIREZBZHAREMENH D, BEFEFIE IRV 2 ThHhD, ZNHOR
FEIE, RPEHEN OB ONTZ b D EHEET H Z E N TE S, TCB ORIERE XA
INXVDRVIERS, URAZBREIT I RMWICRDEEZBND,

ORI ClE, K0 KR 7 v o _UBUREDRIENTOI TS, K
BT 1 28250 A7, 1989 FLURIOLET T O RPHHENS Th 5, Zil
HOTLET, PEHEHIR m o X B REMOBE 72 E a2 T o ek DT =X —FERN A
FCEL, INORIEDT —Z TIXTCBIREIL, A —4 =03 1 {1 2 HHE L 2> T D,
WKL E EFERIZ, B L O SHEHIED 5 O TCB g, oA MmIc L > TEWY
AT D,

PN 27 — 213, mENRR O TP HERE & I 275z 3512

RS Ch D,

9. EBEHEEAIC X B 2k TOHR

smauaRXrB Ao TE, R RERKBE(WHO) A2 1991 £l BE=— LT 5
(IPCS,1991a),
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APPENDIX 1 — SOURCE DOCUMENT

IPCS (1991a) Chlorobenzenes other than hexachlorobenzene. Geneva, World Health
Organization, International Programme on Chemical Safety (Environmental Health
Criteria 128)

A WHO Task Group on Environmental Health Criteria for Chlorobenzenes Other than
Hexachlorobenzene met at the Institut d’Hygiéne et d’Epidémiologie, Brussels,
Belgium, from 25 to 29 June 1990. The Task Group reviewed and revised the draft
criteria document and made an evaluation of the risks for human health and the
environment from exposure to chlorobenzenes other than hexachlorobenzene. The
drafts of this document were prepared by Ms M.E. Meek and Ms M.d. Giddings, Health
Protection Branch, Health and Welfare Canada, Ottawa, Canada. Dr G.C. Becking,
IPCS Interregional Research Unit, WHO, Research Triangle Park, NC, USA, was
responsible for the overall scientific content of the document, and Mrs M.O. Head,
Oxford, England, for the editing. Extensive comments were received from Dr U.
Schlottmann, Federal Ministry of the Environment, Germany (chemistry and
environmental effects), and Dr R. Fielder, Department of Health, United Kingdom
(effects on experimental animals), during the initial review of the document. Dr S.
Dobson, Co-Chairman of the Task Group, and Dr P.E.T. Douben made significant
contributions and revisions of the draft document during the meeting, particularly the

sections dealing with environmental effects.

This CICAD was prepared with reference to the above source document. Additional

information from other national assessments was also included:

ATSDR (1990) Toxicological profile for chlorobenzene. Atlanta, GA, US
Department of Health and Human Services, Public Health Service, Agency for

Toxic Substances and Disease Registry.
ATSDR (1998) Toxicological profile for 1,4-dichlorobenzene (update). Atlanta, GA,
US Department of Health and Human Services, Public Health Service, Agency for

Toxic Substances and Disease Registry.

For more information on these ATSDR assessments, contact:
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Agency for Toxic Substances and Disease Registry
Division of Toxicology

1600 Clifton Road NE, Mailstop E-29

Atlanta, GA 30333

USA

Telephone: 1-888-422-8737

Fax: 404-498-0057
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APPENDIX 2 — CICAD PEER REVIEW

The draft CICAD on chlorobenzenes other than hexachlorobenzene (environmental
aspects) 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
1dentified experts. Comments were received from:

M. Baril, Institut de Recherche en Santé et en Sécurité du Travail, Montreal, Canada

R. Benson, Drinking Water Program, US Environmental Protection Agency, Denver,
CO, USA

P. Copestake, Toxicology Advice & Consulting Litd, Surrey, United Kingdom

I. Desi, University of Szeged, Szeged, Hungary

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

A. Juhasz, University of South Australia, Mawson Lakes, Australia

U. Kierdorf, Justus-Liebig-University of Giessen, Giessen, Germany

S. Schmidt, Fraunhofer Institute for Toxicology and Experimental Medicine, Hanover,

Germany
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APPENDIX 3 — CICAD FINAL REVIEW BOARD
Varna, Bulgaria

8-11 September 2003

Members

Dr I. Benchev, Sofia, Bulgaria

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

Dr C. De Rosa, Agency for Toxic Substances and Disease Registry, Centers for Disease
Control and Prevention, Atlanta, GA, USA

Dr S. Dobson, Centre for Ecology and Hydrology, Monks Wood, Abbots Ripton,
Huntingdon, Cambridgeshire, United Kingdom

Dr G. Dura, National Institute of Environment, Jézsef Fodor Public Health Centre,
Budapest, Hungary

Dr L. Fishbein, Fairfax, VA, USA

Dr H. Gibb, National Center for Environmental Assessment, US Environmental
Protection Agency, Washington, DC, USA

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

Mr P. Howe, Centre for Ecology and Hydrology, Monks Wood, Abbots Ripton,
Huntingdon, Cambridgeshire, United Kingdom

Dr S. Ishimitsu, Division of Safety Information on Drug, Food and Chemicals, National

Institute of Hygienic Sciences, Tokyo, Japan

Dr D. Kanungo, Central Insecticides Board, Directorate of Plant Protection,

Quarantine & Storage, Ministry of Agriculture, Haryana, India
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Dr J. Kielhorn, Fraunhofer Institute for Toxicology and Experimental Medicine,

Hanover, Germany

Ms B. Meek, Environmental Health Directorate, Health Canada, Ottawa, Ontario,

Canada

Dr T. Morita, Division of Safety Information on Drug, Food and Chemicals, National

Institute of Hygienic Sciences, Tokyo, Japan

Mr F.K. Muchiri, Directorate of Occupational Health and Safety Services, Nairobi,
Kenya

Dr L. Olsen, Biological Monitoring & Health Assessment Branch, Division of Applied
Research & Technology, National Institute for Occupational Safety and Health,

Cincinnati, OH, USA

Dr N. Rizov, National Center of Hygiene, Medical Ecology and Nutrition, Sofia,

Bulgaria

Dr P. Schulte, Education and Information Division, National Institute for
Occupational Safety and Health, Cincinnati, OH, USA

Dr J. Sekizawa, Faculty of Integrated Arts and Sciences, Tokushima University,

Tokushima, Japan

Dr F. Petrova Simeonova, Sofia, Bulgaria

Dr S. Soliman, Faculty of Agriculture, Alexandria University, E1 Shatby, Alexandria,
Egypt

Dr J. Stauber, CSIRO Energy Technology, Centre for Advanced Analytical Chemistry,
Bangor, NSW, Australia

Mr P. Watts, Toxicology Advice & Consulting Litd, Surrey, United Kingdom

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

Dr K. Ziegler-Skylakakis, European Commission, Luxembourg

Observers

Dr S. Jacobi, Degussa AG, Fine Chemicals, Hanau-Wolfgang, Germany

Mr M. Southern, Shell International Petroleum Company Ltd, London, United
Kingdom

Dr W. ten Berge, DSM, Heerlen, The Netherlands

Secretariat

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

Geneva, Switzerland

Mr T. Ehara, International Programme on Chemical Safety, World Health

Organization, Geneva, Switzerland
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APPENDIX 4 — ABBREVIATIONS AND ACRONYMS

ATSDR

BCF

CICAD

DCB

ECso

ECD

EHC

FID

GC

HDTMA

ICSC

ILO

IPCS

Koa

Koc

Kow

LCso

LOEC

MCB

MS

NOEC

OECD

Agency for Toxic Substances and Disease Registry (USA)
bioconcentration factor

Concise International Chemical Assessment Document
dichlorobenzene

median effective concentration

electron capture detector

Environmental Health Criteria

flame ionization detector

gas chromatography

hexadecyltrimethylamminium

International Chemical Safety Card

International Labour Organization

International Programme on Chemical Safety
octanol/air partition coefficient

soil sorption coefficient; suspended sediment/water partition coefficient
octanol/water partition coefficient

median lethal concentration

lowest-observed-effect concentration
monochlorobenzene

mass spectrometry

no-observed-effect concentration

Organisation for Economic Co-operation and Development
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PeCB

PIM

PNEC

SD

TCB

TeCB

TRI

UNEP

USA

Vmax

WHO

pentachlorobenzene

Poison Information Monograph

predicted no-effect concentration
standard deviation

trichlorobenzene

tetrachlorobenzene

Toxics Release Inventory (USA)

United Nations Environment Programme
United States of America

maximum rate of reaction

World Health Organization
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