16

17
18
19
20

21

22
23
24
25

=

(%)

B ML FME D X (—R)

ANERZE (R AT O

1, 3—74o1Y

BrstmtFMEELES 4

HoCo CH
N T
CH  CH,

ERk 284 1 A

BEFEE
REEXE
R & A

#H2-2




12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

B X

LI (=2t =) YA iy 5 1O 1
T R (et R ST 1
1-2 FHHST R DRI E T cooveeoeeeeeeeeeee et s ettt en st nens 2
AR B == Lty N 3
2-1 WFRAL PR B OEENE .ottt n st enenees 3
D2 S -4 i TR 6
B B R B R ettt ettt e e e e ettt et eeenen st eeeeas 8
ST B (= e L 1 SRR 8
3 =2 PRTR BT e cveveveeeecececceeee et et ettt ettt ettt s s s s s ee s s s s s st s st e tssatesntetetesesees 13
3-3 HEHZEIZIR D Z DML TE I coveveeeeeeeeeeeeee ettt 15
O e QN ] 3= L 17
R R =73 < A TR TSRO P PRSP 17
Ao -0 ASDELIEE ettt ettt 17
(G T T = ORI 17
(2) TEAZETE oottt ettt ettt ettt ettt ettt ea e e nn s 17
O I 1L RN Y - R TTTRT 17
(1) BT TR oottt ettt ettt et ettt ettt ea e e e nn s 17
(I N = -SRI 17
A-1-3 A EME R DI oottt ettt et e e e e e et et e et e e e e e seeeeeeeeneeaaeans 19
42 T  FE A BT ettt tens 20
R T NE N ) - TR 20
(1) BT ZEEE oottt ettt ettt ettt ettt et et eaean e nn s 20
(I N = -SRI 20
4-2-2 TN ANDEEE oottt ettt n e 20
(1) BB IT TR oot s et ettt ettt ettt ettt ettt a e nnan s 20
(2) TEAZETE oot e sttt ettt ettt ettt ettt a e nn s 20
4-2-3 TEMAGE DT « FEAETEME oot e 23
A-2 -4 A EE R DT oottt ettt e e e e et e e et e e e et e e e e e eeaeeaaeans 23
4-3 ZBEIFME GEIBTETE) oottt ettt ettt anas s e 23
T T NE N )L 23
4-3-2 ZREIFVEIZEIT DFRBR oot 26
(L) TR VIEPO TR oot e et e e et e et e e et e e e e eteeeee e e e e aeaans 26
(2) TR VIVO TR ettt e et e e e e et e e et e e e e e ete e e e e e neeeeaea e 27
4-3-3 JEMEAREHI OZE FLIFPETRER (oo 29
(L) IR VIO TR oottt et e e e et et et et e e e et er e nt e et et e e e e ae e 29
(2) T VIVO TR oottt et e e et ettt et e e e r e n e r et et ee e 29
N L i /o 2 TR 30
Ao FEDNAUME oottt 30
e R NN ) - TP 30
(1) BRI ZEEE oot et ettt ettt ettt ettt ettt aean e an s 30
(2) TEAZETE oottt ettt ettt ettt ettt ettt ettt aean e e as 30



© 0 NO O W NP

NN PR R R R R R R R RP R
B O © W ~NO U MNWNDNIEPRERO

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

A4 =2 TN ANDELIE et e ettt et e ettt e et e e e e ean e 36

QI I =3P 36
(2 3N =3 - 36
4-4-3 TEMEEIF D IEDN AME oottt s 38
A o4 FEIRAMETDD R TT T K In oot eee et ettt eten e 38
A-4-5 FEMETEAE DI oottt et e et e e e et et et e eeee e e ne e 40
4-5 HEVEIZET DL DD IEE oottt 40
T B oy N v B 0T € N I L= T 40
(1) AT BT D I oottt ettt ettt ettt nenenenns 40
(2) BT RE T D EEIE ettt ettt en et n et 41
(3) T VIO R oottt e e e et e e e e et e e e e e e e ee e e e ee e e e e eaeeeeaeeeeaanraeeaaans 42

(4)  (EFZHY) BENHE T T L oottt ettt ettt e 42
QST =05 TP 42
-5 -2 BTN oottt ettt ettt e et e et ettt e enee e eennann 42
(1) NANDIELIE ettt ettt ettt ettt ee ettt en e 42
(2) B ANDEEIE ettt ettt et n et en e 43
4-5-3 FUBEME R OUBE B oottt ettt 43
O (=X L O 43
4-6 AEVEFMEIZELT D EPIIR D FEM oot enen e 43
4-T B EVETMIE D FE & 5D oottt et et ee et et ettt e e e e e enenenns 46
T NP 47
5 REIMESERE DTV TODRIHEET oot 59
5-1 BREEIEAR T DB IR oottt ee sttt et eeenn e, 60
S S B N R ) B 60
5-1-2 JKE T D H U U T T H ettt ettt sttt 61
D o 1 =3 D ettt ettt ettt ettt ettt en e enns 62
5-2 PR L OFRFTE LT VAL DBFETME U R T HERE oo, 63
5-2-1 LBERHIEEIT IS MM oottt 63
(1) ZEFERTAM vttt bbb bbbt bbb 63
D BT S T U T ettt ettt 63

() HE B i T oot ettt ettt et ettt ettt enen s 64

@) BB R T T B D HEF A T oottt 64

@ N DA B EHE ZI A T oottt n ettt en s 65

(G2 T X1 TR 67
DO U R TZHEFIT DT A BRI ettt 67

() U R HE A e ettt ettt 67
5-2-2 PRTR I GIHRIZEE D C B A oottt ettt n e et en e e en s 70
(1) ZEFERTA vttt bbb bbbt bbb 70
OO 23 L I T 70

(D) HEH B DI oot ettt ettt ettt n ettt e et enen s 70

Q) BB T R T DD A T oottt ettt e st e et n e et enn e eeeeees 71

(OO NAL 38 =% = u TRV 72

(G2 T X1 TR 73
DO U R ZHEF DT A BRI et 73



© 0 NO O~ WN P

NNDNNNRNRNRNNRRRRRRRR R
® N0 R WNREPOOO®W-NOOOMOWNDNIERO

29
30
31
32
33
34
35
36
37
38
39

A
41
42
43

o

() U A 7 HE A e oottt ettt ettt ettt ettt anas 74

5-2-3 BREET S H U L T oottt ettt 74
(1) RRE=FZV T T —HIZHDIFME VU AT HERE o, 75
(2) KEE=F V7T —=FICHESSFME U AT HEF o 75

5-3 HBFIS U RBEL T VAT KDRZETME U A THER e 75

5-4 kxR OR B L EDI-RBEL TV FICBITLBBTME U X7 HEF . 75

5-4-1 JRIW) - B A — L O BRI OHERT (B3R EE HE# & PRTR [H#o

13 ) 75
[ T 53 =3 OO 75
(2) HEFHE T oottt ettt ettt n et enanens 76

5-4-2 BREBEPIEEEOZEMPSAOHEE (PRTRIGFGHRDOFIM) e 77
(1) HERE R ettt 77
(2) AN EIERE & BB PR DHERTAE R e 78
(3) BRI AT BL L SR D HEFFRE TR oottt 86
(4) G-CIEMS ODHEFHFER L E =X U U T — 2 & OHBEEHT oo 86

5-4-3 BRET=HFV U 7T —FITHS T M oo 87
(1) RRE=FZV T T —HIZHIFME VU AT HERE e, 87
(2) KEE=F VI T7T—=FICHESSTME U AT HEF o 88

5-5 JRIEH) « BEHIRA 7 — LV OFLE T WAZ L DB MED T oo 89

B =B 1 HFETEEEME oottt ettt ettt et ettt e et et n et et 89

5-5-2 TR EIERERTODHETE oottt 92

5-6 ZEEaHE U A 7 HEFHIBI T 2 ARHE R VERRET oo 93

5-6-1 AHEFEMEIRBT OMEEL oo e ettt eeeneeens 93

B o8 =2 B ST G ET oottt ettt et 96

5-6-3 B IR oottt ettt en et 96

5-6-4 PRTRIEIHREE D ARFETZVE oottt 96

5-6-5 HEHBEHERF D AHETZNE oottt 96

5-6-6 ZEEE T U A D ARHETZPE oottt 96

B D R oottt ettt ettt ettt ettt e et 08

B - 1 AT M ETAT eoeee ettt et ettt ettt et e e enen et et et et et eeeens 98

B-2 FEFEETAI & U R Rl oottt ettt et en et eeen e 99

6-2-1 HEHIHZ L DB T T U AT K DR e 99

6-2-2 fxeBEMIRORBE GO RFE LTV AT L DFFM e 99
(1) BREZHIEFE D ZEMIAI AT DHEFE oo 99
(2) BEET=F U VT IEATIE D CEM oo 102

O KREBE=ZZY T T —=ZITHES Y ZTHEEE e 102

@ KEE=ZV L TT—ZIZEEDSK Y RTHERE e 103

B -3 EEZL FE LB oottt ettt et en s 103
LCT T = T 105

T A B R oottt ettt et ettt et ettt ettt et ettt en e 106

T o1 BRI UTEIT I A 22 oottt ettt et er e en e 106

T B I T R B B ettt ettt 106

7 -3 Reference chemical DAL M R 2 D IR IEEE oo, 107

T-4 RBEE=FYV 7T =8 BT NHEFFER D HIFEHT oo, 109



A WDN PR

(1) #HEBDE=4Y » 7-E L G-CIEMS O F 7 /VHEFHEEE & O s ...

(2) #HSBDOE=42Y > 7jEE L PRASNITE OF T VHERHEIE & O g



1 eEEMEO T T 74l

1-1 BEFHELENESOBES
BRI 1,

3—TH T AZHOWT, ALFEWE OB N OMESE DB

HCBIT 2 (LUF HEFRE] v o,) IRbLEREER 1-1 10587,

& 1-1 LEEICEREDLER

BAETMIEEYMEERATEN 1,3—J48CTY

EBAFMLEMEELES 4

BRI L EYEIEEERARE FHR23FE 4818

BEHRATREERES, BERATEN 2-17: FACTY
BEtEYE

EEY2MERS

BE ZEERILFEYE

BELFHEREMRARER (DS -BEY)

o (EEEL) - EiRfEE

BELFHEREMARER AMERTZE) REf
BELFHERE A RER EEEE) REf
BEFMEPMEORENEFORBHICEFNL | BL

3 Z DY E >

(F) MEFMEOEERVREFORFICET 2EEZDERICONT] @ 2. HREFVEOREX
FEWAICRDBELHER] CEYFREEVEL L TERYZDLEVIDELEZEDODS L., BED
—HICERTMLENEEZET SO0 Bl HFEIEEY. TRV IEEY. J57 FEEYSH)
RUEBEFELENEOEBEBAEETHELD (Bl : A&, A=V LEF) [SOLTIE, BET
MILFYEEZESTCREEME LTMYHKSI CLEL, ThoDBEFICEHL TR, BEFMIEFYVE
ELTHEREFEHT ILEAH S, (EENENBERVREFORFICET HEROEAIC
DWTIFH 253 A3 BEER 0331 E 55, T 23-03-29 HEE 3 5. REREBFESE 110331007

=)

ENIZI T 5 Z O BEyE R IE R 2F& 1-2 1TRT,

£ 1-2 EAICEITEHEDMDBFRER T

ERIZE T 5 EFRERH

e

BHELENENRE~NDHHENIBEFRUVEED
WEDREICET KR (LER
(FEpk 21 £ 10 A 1 BA L HEfT

1,3—J4vTy
HBEFE—BIEEI/LFYE 1-351

(IB)EEE (FErk 21 F£9 A 30 BET)

1, 3—J4>Ty
E—TEEEEEYME 1-268

SR VB YA A

HEENZUESIIEEYSH

BEDHAZERITAREHEY

BEMEERTINERRYMRVAEY

1, 3—J4asTy
®HRETDEFH (EE%) =0.1
EELTE . BSEI8EE 295D 2

FBRE
wmE&
BMECBHNINERRYRVEEY

1,3—J4vxy:

* R ELDEFH (EE%) =0.1

BEE18EMD2 FIREID 476

1,3—J4vxy:

® R ELDEFH (EE%) =0.1

TRi28FE6 A1 AT ZES7E&. S E18KE 154
REINATE

LEMENHEEHDHAE

1, 3—J8J1Y
BHAR BEOEERRMENEHOND

e ERFILE




ERIZE T 5 EFRERH &R

IV VB REE

S 1, 3—JAVIY  AEARGENE BANENE. F
RRBRBLE IBEE O REBD 186

KEFAMIEZE —

TIRBEXKE —

FEVEEZEEIHFXEARORGICET 5%E -

HUER - ()3 ST B AT B AR AR (L E B R A IFERIZH > X 7 L (CHRIP),
URL : http://www. safe. nite. go. jp/japan/db. html,
ERL 2746 A 12 BIZ CAS Z£%%ES 106-99-0 THRZE

1-2 FHERRMEADREHS
IR ET D1, 3—T XV OREFREYER 1-83 1077

& 1-3 X RME DOREHR

MmN EMERF | 1, 3—TAPTY
&t
BT H,C - CH
N J
CH CH,
7FR C,H,
CAS ZE8x &= 106-99-0




2 FHERMEDHER

AETIE, 5EDOET NWHEFHI AW 2L AR T — 2 | BREEIZI 1T 2 ik
BRD7T =2 %RT,

2-1 YEEZH

IR K QiRfEE

£ 2-1 =T NAHFHIRA LWELZERET — 2 DE LV
st e - - i [ THWL
3 o FA i £ 4
EHH Bifyg HRRE EE ol (BE)
NTE - 54.09 54.09
B °C ~108.966% | BIEIE ~109%
. s EEEOEE EREMND 4
h o /A X3 _A E?
AR c 4.5 F— 5 OUHTEHE 45
ERE Pa 2.40x10° 1519 Eﬁfﬁgﬁ;ﬁg BWRDS 3| ) sgx1092
KICHS BB mg/L pagr st | O CTOREEE 20CISHEL 5002
- R — - BIEE
]a;;:}ga/ {;F’g (7{‘0;2";5 - 1,939 OECD TG 107 I= & 2B 1E 1,939
AU —R Pa-m’/mol |  1.89x 10* ii—%{é KIZHT DBRENS | 505100
AHRRMELIER logPow ZFAL = KOCWINYIZ & B 5
2 (Koo) Lk 4.3 #3HE 268
e _ 18) [—

YR % (BOF) L/kg 3.16 :,;:_’HI:'E V=7TR=F PIRES | g g
EMEREZRE B - 1 logPow & BCF AN 53R © 1
i Bt TE 240 — - REEDOEFEIBVVYE =7

¥14),13),14),19)
%2 4),8)~11),17)

%3 8),9),12),13)

1) A2 FES 2 BREFMECEVED Y RV EHEICAVSYEILZHIER, HBE. BEMEFOL
Ea—=# (FR21E6R10H) TTRIN-{E

2) 1UCLID(2000)

3) MITI(1990)

4) ATSDR (2009)

5) EPI Suite(2012)

6) NMHLW, METI, MOE (2014)

) FHETIZEWTITMEERITERE LG

8) Merck (2006)
9) EU-RAR(2002)
10) HSDB

11) NITE (2005)

12)
13)
14)
15)
16)
17
18)
19)
20)

GCD (2007)

GRC (2009)
CICAD (2001)
Mackay (2006)
PhysProp

MOE (2003)
NITE (2009)
USHPV (2010)
Aldrich(2012)

EREMERERICOWT, BAEMEAZLTIORT,

Ot

S I THW=F —# 1%, IUCLID 2000 (Z50#; X417-= EU Method A.1 THllE & 7-{A

(-109 CO)THh 5,

BHEMENE E > - HERIFELCEHB VT, Merck 2006 (2304 STV A HIEH(-108.966 C)

Y HEFRIEIC BT DB RO - AR R - AL I T — & OIS BRI S 12D T
D 13 [FFMEDEF - T fFHRIF (ZRLHERO H D IFHRIED Z &



NESNT-, ZOF—F 3B OERFE(EU-RAR 2002 (OECD SIAR DA &Aff1F). HSDB.
ATSDR 2009, NITE 2005, MOE 2003) C5lH SN TW\W5, ZDOfE(-108.966 C) % FLAfi II
TEHHT 5,

@R

B T CHW=7 —# 1%, TUCLID 2000 |ZRE#E S AL/ %6+ /7(101.3 kPa)lZ 38\ C EU
Method A.2 CTHIE &N 7=fE(-4.5 C)TH 5,

BHEMEDOE E > 2 HEHRIRICBW T, EHEEHA01.3kPa)CBIT 5T —4 D 5 b HEHEE
B, HELOBEEH AR L£-4.41 °C (CCD 2007). -4.5 C (Merck 2006). -4.6 C (CRC
2009). -4.411 C (EU-RAR 2002)235G 51 7=, 246 4 7 — X OFHFEE (4.5 C) &R
i 0 CERAHT 5,

QKT

B T CHW=T —# 1%, TUCLID 2000 (Z:t# X417z EU Method A.4 C 21 “CIZTH|
EENTE (2.45% 105Pa) % 20 CICHHIE L7-M#(2.28 x 105Pa) Td 5.,

FBHEMEOEE > T2 ERIA T, Bix REEICBT 2 AKEDEDO T —7 1 (CRC 2009),
K OEE OWEE TOWPEMIZES < B7A Mackay 2006) BNit#i s T, Zhb%
20°CIZNHf9 5 & 2.398 x 105 Pa (Mackay 2006). 2.402 x 105 Pa (Mackay 2006)., 2.402 X
105 Pa (CRC 2009) & WHOERE LT, 2D 3 7 — X O FHIE(2.40 X 105 Pa) & 7F
il TERAHT %,

@OKIZx T 5 VAR

B T CHW=T —# 1%, TUCLID 2000 (Z72# & 4172 EU Method A.6 CllE &7 18
(500 mg/L)TH 5,

EU-RAR 2002 {2 L%, IUCLID @ 500 mg/L D% R — 4557 =X 3EHEh T
W2, [EHEME D E F - T2 B O FHIF(ATSDR 2009, Mackay 2006, PhysProp, EU-RAR
2002, MOE 2003, HSDB) Ti%. McAuliffe 1966 73 L 72 (735 mg/L)(shake flask-GG
15 BEIHISNTWD, ZOEORERE I #IEIC L - T 25 CoOFH L 20 COFLHIZ
DI CUN2(25°C @ ATSDR 2009, Mackay 2006, PhysProp 20 °C : EU-RAR 2002,
MOE 2003, HSDB), McAuliffe 1966 Z 74 5 & 25 CThorz/od, ZOfEZE 20 C
(2 IE L 72 fE(686 mg/L) % 3t I CTERAH 2,

®logPow

M I THWET — &1, BEEDOE E > 2B HIE Th 2 B b 22V Sk
WT OECD TG 107 (7 7 2z é 91k ZH\ iz GLP FOBRHERMITI 1990) Th 5
(1.93), FHiIiIcHBNTH, ZOfE(1.93) % FHv 5,

ORVREET

P T THWETF— 2%, 4 7 —#(7.46 X103 Pa* m3mol(CICAD 2001), 7.50%X103 Pa-
m3/mol(ATSDR 2009). 7.50% 103 Pa*m3/mol(USHPV 2010). 2.07 X 104 Pa-m3/mol(CRC
2009))7> 5K D 7= HRAE T H % (7.50 x 103 Pa- m3/mol),

INGOTFT—ZI3HEFHME, b L < ITHEMEHEFHEAARETH Y . FEEOTEE -
TN HIR O FICHIEMIZ RS0 B 220y o T2, KSR 2 MRE 1L 1 mol/L & ¥ /1 & (0.686
g/Li+54.09 = 0.013 mol/L)7= 8, ST & KISk DML e B FH L7-48(1.89 x 104
Pa-m3/mol) % FFHi I TIZHW D,

MKoc
Sl T THWET — 2L, BEEOEE > 2 IE#RIR CTH H ATSDR 2009 (Z50# S /-l



(288 Likg) TH 208, HEFHECTH -7,
EHEMEDE E - T2 IFRIEO T EEIZ RO 5722 o 72729, logPow(1.93) & A J1E &
L C KOCWIN(v2.00) CHEFt L7=fE(47.3 Likg) & H 5,

®BCF
AT T CTERAI L7227 —# 1%, BCFBAF(v3.01) % AW THEE L 72fE(8.72) Th %,
FHMEDE E > T IR O T EREIIE SR o Tt BT A &0 212qtn
NITE %7 2V —7 7 m—F CHEH L72fi(3.16 Likg) (7 7 = U — 1 ZFHf I TiZAHW 5,

O©BMF

i 1T TERA L7z BMF 1Z.logPow & BCF OfENSHEMTH A & v AhE» TRE LI
ThH D,

S I IZ BT EH  BMF OJRIEEITS SR o722 ML & [F UfE (D) 2 Hv5,



2-2 R
TRICET AR CRA LIRS 57— 2T,

& 2-2 SRR T—FDELD "

$ R -
IBEH () E=3 0
RRITH T 8E R R NA
22CTRAESNERIGEEER M S
OHSCHILEDRIE 0.24 OH ST hILEE 5%x10° molecule/cm’
ELTER
= 22CTHF SN ERIEEREEHR YA S
AR NBEAND | Ly o 0.98 ty‘pgrgnwﬂ mo|ecu|f/§fm3au
3R ER
TEH
22CTRAESNERIGEEEHR A S
MBS ChILEDRIG 0.63 MBS CHAILEE 24 x 108
molecule/cm® & L TEH
KAPIZH T D BFED R B NA
- DEEHER2DBID DEMSHEE L=
e | o | 5P 10,000 ®
3R A K5 fE NA
SR NA
TEICE 1T HBIES R R NA
I8 | #gEM0 | £98 10,000 KbhDESBEFBBAEREL ERE
A mk o fE NA
EEIZH T DBEN R R NA
EE | #ER 0| £E9fE 40,000 K DESBEFBEAD 4 15 L RE
3R A mk o fE NA

1) TR 2T H£ESE 2 AELEFMEEHNED ) XV FEMEICAV S MEBIEZMMER, 2EE. EBEEZFOL
Exi—%=E (EFR21THE£6A108) TTRINT-E

2) MITI(1990)

3) Mackay (2006)

NATERMNEONEN -2 L& RT

FRESMIERICOWT, BEMELZ U TIORT, B, RSB L%, 9o
S 2 XA L2 W BB A = & O b —Z )L ORI 0 = & &R,

ORE
REH T ORIL AR OIF BT D2 dr o 1223 BEFRIOTE®ATE DT,

D-1 OH T 2 H L & DS Db

Mackay 2006 Tl%, SUSEEEHOWPET —4# £ LT, 26.5 CT6.85 = 0.69) x 1011
cm3/molecule/s(7 7 v 3 = Yoo — HaEHEEE) . 24 °CC 6.85 X 1011 cm3/molecule/s(FH it
1£).22 “CT 6.65 x 1011 cm?¥molecule/s(FHxHE) MGl S T 5,20 Clc kv ipv22 C
TOMIENE 6.65 x 1011 cm3/molecule/s Z IR I AT 25, K&KH OH 7 ¥ ViR
BT A X AD 5 x 105 molecule/lem? & L7=i54, PRI 024 B EHEI SR D, =
DfE0.24 H) & KRKUZHEHT 2,
D2 AV & DORIED I

Mackay 2006 Ti&, KISEHEEHOPET —4 & LT, 22 CT1.17%0.19) X 1017
cm?3/molecule/s (FA%IE) MNid SN TW5, ZOfE1.17+0.19) x 1017 cm3/molecule/s)
R ISR T 5, R A VIREEEIN T A 2 AD T x 1011 molecule/cm3 &



L7856, P 098 H EFEH S5, ZofE (0.98 H)Z KKUC#EHAT 5.,

D-3 FhfET AV & ORS00

Mackay 2006 Ti&, KGEEEHOWET —% £ LT, 22 CT(.34 = 0.62) X101
cm?/molecule/s(fHxf1%), 25 CT 2.1 X 1013 cm?molecule/s (fast flow system/MS) /35t #k
ENTW5D, 20 ClZE Vit 22 CTOREM5.34 = 0.62) X 10714 cm3/molecule/s % f
I E BT %, KRR T 2 AV 2Bl A 2> 20 2.4 x 10° molecule/cms3
LA, T 0.63 B EHHsD, ZofE (0.63 B)ZKKUZHEHAT 5,

@K

K CORIE SR OFE BTG DR Do o2y, AT 2 WA G Sz,
@1 AR

IR 72 A i & L C 7 H~28 H(Howard 1991) & W H IEHAH -7, Z D7 H
&V ) fEIE Mackay 2006 T 5] H & Ty /-, Howard 1991 OfEIXEFZHIKTIZ L - T,
fR1E TModerately fast] & U CHEMIZREE 7 B, KR 4EMEZENTZHDTH LD,
BB OB B IZHFE ST, 2, B L EO SRR R - 1256, AL
WCEVAENREND &EOWESL, WANSDEE L7 v 28T 2MEME A5
HBVEZARX T TR F UL E s LSS & 5 (NITE 2005, Howard 1989, HSDB),
BEf b E 2t (MITI 1990) 23T TR Y 4 #E% O3 EEBOD) I 0%,
4% T o7, B, HOMMELHE SN TWD, JHilFH A & 2 A0t - THrfiR)E(BOD)
D5 A2 R ET 5 & 10,000 H & 72D,

TN DOERZREE 2. AESIRO T EFCHIE O & KME 10,000 B 2T 5,

@15

THHRMNEDORE R, HEP TORIESMLERW OFHITR oo T, £z, BFHID
SR T D EH b F Do Tz,
-1 5RO

PRI T 57 — 213G oo tzizd, B coAS eI, Sy 1 &
VAR S T, KPP DA FEEE & [F T 10,000 H 8T 5,

@DE'E

THHRMNEDORE R, JEE P TORIESMLER OFEITR oo Te, £z, BFHID
SRS T D iEH b & bR no T,
@-1 5RO

IR T 2T — 2 3B b o=z, JEE P TOAENMESNIL, HiiA &
VAR5 T, KPP DA O 4450 40,000 A S AT 5,



3 HEHIRIFER

3ETIL 1, 3—7 X VT OPNRICBIET H1E#A £ L7z, 3— 1 CIMLEES
IRIZHESL 1, 37V OREFDREEESCHIE, £OFMICESEHEG L
PR, 3 — 2 TIMEBEIRICES PR EE#], 3 — 3 TIXZOMOPEH BITR D HH
BT,

3-1 {EFZXBEHLIFER

1, 3—=7F v %, Wik 12 FIZIAE AL FWEIC, PRk 23 G ESERH
{EEWE CHRESN TN D,

1, 3—THTVZUDVRL 22 FFED LR 25 HEE TO 4 FERIORESE, fAK
B2 31177, 1, 3—7%TY= 0%, 1,020,000 ~ 7547 1,170,000 k> F T
DO THRIE ST Y K9 30,000 k2 H4) 55000 ko E TORTEAIILTWS, 1,
3 =7 v OfE N E L ABEOAFHIN 1,100,000 k2559 1,200,000 ki
H“THRE LT D,
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MBI B EEE TORFTTHEBOBENH V. Rk 22 FEE )5 Rk 25 £ TR T

Mg Tt (R DEFICLLIELER) BHo7cboid, [THD-G e, AR
Eh, ATEEE AL, Matii] o 2 Higdb -7,
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Rk 25 AR b FIE R HEREZ AW TY A7 HEHEITHI =0, 1, 3—TH VD
Eifﬂiﬁ%ii%’ﬂHjﬁf‘E%BiEﬁ’“/Lr%t&Uuﬂﬂiﬁﬂﬁ%ﬁlJ74’ 79 A 711/27 R ORI HE TR
D ER 3-112, HFEEER 32 12T hrT,

& 3-1 HEMEFEHFEOR SR, B AR EOHER R
BUHESNDFTA IV AV AT O D RBLHEH IR OB (FRL 25 1)

BHEHE IR D
AzES i 7 5t ks &*;Fﬂjllﬁqﬁ
- A &4 b p ] #HER | ASER | AR mme |z
BES R B 1 R 2 e .
BRRH. EREM. AIEE
O1-a EPFEﬁ:F% Eé{$ 9 - - 9 9
ahE=x
EE
& 13 13
Bt 22

£ 32 1, 3—TECITUORABRMNSATHAONAT— RO HEH RS

RAZ&S T Ra9fE A B RS
_E: & VAN
#gﬂfﬁﬁ RRME | o i
=l
01-a aalEIEY) 0.001 0.00005
SLERRRE
sl 0.001 | 0.000001

1, 3—7% V= OREEINT 13 &, FHHHEBERENR RO 9 Th
Do ZNHDEHRNG, VA7 HEEHIFIHT AN R PEHIROEIL, 22 T & HE S
nb,

Rk 25 ARFEOREM AR E A ESE L R 3-2 (T HEHARER D B R D - HEFH R £
B 3-3 K UF B-3 IR T, ZEDTD, Wk 22 FEN D RR 24 FFEOHEFHHEH & D
ZNE R Iﬁizzsﬁr“@ﬁﬂi_ ITRBAEL, LEICG U THEFICHE L., BaoRER, #Y)
RABICERESNZZ Sk, HEHEHESED LT,

Pk 25 if”@#énwttﬂi@é\%ﬂi% 2,400 ko EHERFS AL, ROEBME PR E T
M#-G R, EABEEL, RIBREAR) H@NLOPEH TEe ThoTz, Fo, K&~
OHEHIE, KIEA~DOHEH DK 39 FETh o 7=,
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= 3-3 FERHETHHEDHR
HETHEHE (b )
A&ES- TR TR TR Rk
E3)zRe A&n4E b ] 204 | 23F | 245F | 55
'S E E E E
HiE 1,100 | 1,000 | 1,100 | 1,200
01-a aaliikY] ERER. EEEF. fIFESK 670 1,000 | 1,100 | 1,200
01-z ik ZDfth 0 65 0 0
TSRFYY . TSRF
27-c Y HRmMEL TFSRAFY A EBH, 7Bl 28 0 0 0
__ IMIEH
2y | AL SLBEN | 2o mm ) o | 7 | o | o
28-z iﬁiﬁ;ﬁfﬁ;ﬂ” Z0ith 46,000 0 6,400 0
40-d JKAnLER bR, ZoH. pHERETH 22 0 0 0
£t 48,000 | 2,100 | 8,700 | 2,400

KREHBOIRIZ. Fok 25 FELEREEREL -,
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3-2 PRTR &R

BEIEIC RS TR 25 % Jm PR B R OB 8 & IF QNS | A B OEFHE 3 )
(AT TRk 25 2% PRTRIE#H) &9, ) 206, Rk 16 DR 25 FEE TD 1,
3—T7 XV OPEHESZORFELILEZE 3-4 12, PRk 25 FEOPEHEZEONREZE
3-5 TR T (Z ZCOHHEIZAFHE DS O Z2E AT D),

1, 3—7F V=%, Wk 25 FEO 1 FRICEEEFH TRt FER 5 KK~ 60
oy AR~ 2 FodEH &, F/KIEIZ0.08 by BEFEME L T30 FUBEILTC
W5, T BN TRV, Fio, mEAMENE S U IR ERO | A A
501 by, EABRERBA N, FEND T M2, BENEAND 1,427 b OHEHEHE
HEnhTnag,

PRTR [HHic L 5. 1, 3—7Z P ORKA~OHEHEITER 19 45 LU ME
MZ 5, KIEA~OPEHEIT TR 19 FEE LR H L IFBIE VW Th 5,

6000
HeRT_B B A
5000
H:I.
S 4000
s
g 3000
o
H 2000
*
1000

Ak FE —

IR —O e

FrE FE FE FE FE
®HEE_BER 4849 4511 3783 3318 3136
BHEET RE 106 104 98 94 89 85 76 72 71 71
BT _SERERE 36 36 36 34 33 34 33 33 33 34
BT _WRERE 0 0 0 0.13 0.14 0.12 0.11 0.12 0.11 0.10
BlEH_EE 1 2 1 2 14 1 1 58 1 30
BfEH_TK 0.08 0.09 0.13 0.14 0.12 0.11 0.13 0.11 0.10 0.08
BjEH_#B57 0 0 0 0 0 0 0 0 0 0
BfEH tiE 0 0 0 0 0 0 0 0 0 0
O fE K 4 6 4 6 3 2 2 2 2 2
OEHE_KX% 212 176 193 204 146 100 98 90 72 60

3-4 PRTR HIEICE <L - BHEORELEIL
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0%

HEE IR EE
2%

HERT_ZRBE

4%

3-5 A 25 FEOHL-BHEONR

VT, FEk 25 A PRTR [HHICIES X, 1, 3 —T7 XV OXfGEERR - BAR5]
OHEHEEZE 3-6 (277,

70
60 —
g || [ZpR=]
5 Ox&
E 40
2 30
H 20
k-
10
° Bhan
kT | L TEE | AEZ
P S
Bk 1.8208 0 0 0
DK% | 581799 1.1 1 0.069

3-6 PRTR/EHHEH E D ETER - WA AR (R 25 )

RGEMNOLDL, 3—TEZTOHHED I L, FLAEMMEFETENLD LD

Th b,
1, 3—7 2T OJFHHEERKITA8 THY . (LFIEEEFBERORENEEHTROE
22 L&,

35 TR LIZE DI ER2BEED 1, 3—7H P OHEHED Y b, RHAEH
FIIEHPEHEOR 25 5L 72> TV D, Fpk 25 FED 1, 3 —7# V= OfmtisE
i Corgeefl, FExtgedefd, FiE, Bk [2o>nT, NiRx%k 3-412+7, 1, 3
— T A AFNH T D AR AP BEOHREEE, I OEIR L PR EOHEEE, A
B HIAR D P B OHERE, oI AR D HEH EOHERE, Frk BB EICLR D HEH & OHERT,
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AR AR D HE B OHER:, BB H M I fR 2 HEH B OHER, MZEHITIR D HEM & OHERE,
KA R AR D BEHEDOHEF M TN TV D, 1, 3 —T7 X P 3R OBREEC
Ko TEKT 5720, BENHAD L OfEHAMEHEOHEEF DT TV D,

bR S 2 W - HEEHEEH &0 2,400 ki, PRTR#EHE (m P E+ 8
AR &) D) 1,600 ko DF) L5 5 & FFE S G v, (baikm G2 72 HEFHHE
MR PRTR Ji R & & 5Hie LT b (BEEE R MG A W7o e MR D =38 ik
DB DB RIS £ Tuany,)

% 3-4 PRTRBHMEHEDRNR (FERK 25 £E)

ERBHE (Fo/5)
1 2 % 4 5 6 7 8 91|10 11 12113 14 | 15116 | 17| 18| 19| 20| 21
*f :

% *
%#E,gi&?%i.ﬁﬁuﬁﬂmliﬁz% Klg| |Z|+|B|X]| =&
go|Blx =2 m| |- ||| » (6|e|® |8 |=|X(Fx 2|2

% LA f | = wlm |l |=|=

Y% %l | %I AMEE A EREIL = |® ol I el s

L% (% le |7 | & S

TE = | Mg |H|H

= 7

BB o |lo|lo]o]o]o o|o 1427
f:: R ololo]o olo o) olofo 71
NI TS olololololo [ olofo 3
NEEBEFEYY) | O | O olololol o o
HETE 34711019 (38 (89| 248 | 17| 16 0.10 | 1533

3-3 BHEZFIZR DS I ZTDMDIER
TRHROBHRFIZBWNT, 1, 3—7F o OFOMOEHESIZE LT, LTFTD LS
IRFR B B

LW E DI Y A 7 FPfh

1, 3—7%vx %, KRG IMA b —7 O ke & KR, BRI SKIFIC S
SHEHEND L WHIMENDH D (R DH,2001), 7 A U BT, BREE, BEXMEOY
BTHRAENS AT D EEN TS (USEPA, 1996) 73, EWNIZEBIT S Z 6 DR
IZOWNWTOFE#RIL, FAELHBENTIIAFETE o7,

Hazardous Substance Data Bank (HSDB)?

Handbook of Environment Fate & Exposure Data for Organic Chemicals®
FARIE AR« BRI & DR,

European Union, Institute for Health and Consumer Protection. Risk
Assessment Report (EU-RAR) (OECD @ SIAR ®#uy) 4
RY ~—8 5 OHEH -
(EF) W< ORI RY v —DOPFKFT D 13T X VT E ) v — D7

Y LB ORI ) A 2 B E, 1,3-7 % 2= . Ver. 1.0, No. 9, 2005.

2 USNIH. Hazardous Substances Data Bank. http://toxnet.nlm.nih.gov/cgi-bin/sis’htmlgen?HSDB,
(2015-12-02 [H'E).

3 Howard, P. H. et al. Handbook of Environmental Degradation Rates. Lewis publishers, 1991.

* European Union, Institute for Health and Consumer Protection. Risk Assessment Report
(EU-RAR), 1,3-butadiene. 1st Priority List, vol.20, 2002.
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ETHH00, BH. BYU~OBITIZIZEAE20NEL RN 2R LTS,
RV ~v—HD 137X VORI KIRIE% 6,600 g/kg (66 git) &L, 2T
D 13TV AT 1T EAOHERFICRY ~— b SN D &V ) TRVMRE THE
FHLESEATHLRRY ~—FOEFE 1,372V ) ~—0 EU OHEEHEH &EIT
12.10t/year & 720 fLOPEHPRICHE D L EHE TR,

RY = —DULSy

Rutkowski and Levin (1986)i3%. ABS ILE G KD E i HL G O STk A 21T > 72,
ABS ORI X B3RSl 2 A Lz 3 DO EERMIE T, 1,3-7 ¥ V=3 h
DM o Tz, Adams (1977)i1%, XA Y ¥, v—n « I—~X>y Fh, PVC 7B —
Vo7, REASNTZRY Z ATV & T — LT =B T s B IRETT A
DSy i Lz, Yo 7 idiEsie —%— (25 Uy Mend) 2k ->THI110 gD
HENBADT 5 E TSN BREED ZH2 1ppm(1,3-7 % 2= Tl 2.2 mg/m®)
PLEFET DALBE DT T R HRE SN, 13- T X P 37 4 — LT 83— DR T
OHEH S, o7V 1gEEMANETZY 1,3-7 % P 0.69 mg O THEH
NEEREL DN, ZOREESHHLR)~—n0BIZL > T 137X VMK
WT2Z a9, Lo, BEANCE - T 13- 74 Vo v ORRRENTHE SN
5o 1372V UATEICRY v~ —RITHAAENTEY , 2R Y < —HL ]
DL SNADRFICZE D X ) ITHE S nvievy, R Y ~—8Eb 2 o esliiiix, —
I 1,37 # U 3 BERE TR S W Th A D 2t ER LT, R ~v—
B2 I8 L CHERTUE 13- 7 2 P o RE LR &N D Z L3 E S AR,

HRFE AL

137 # P IR AET D Z E R S TE 2, (Howard, 1990)
UL, REME LTHET D Z LTV RN, 1,3-7 % v ettt R ok
HHE A A~ ZADOPREED B 770,000t /4 & BfE S BT 5, (Ward and Hao, 1992,
Environment Canada/Health Canada, 2000 DHCHIH, ) A F X T 137X ®
BRSNS OPEHIT T F F kD 1,3-7 % P OHEH D 5 HK) 28-65%% 58 5
AREMEN A D b T b, (CPPI, 1997, Environment Canada/Health Canada, 2000 7
FCHIH,) EU TlE, ZOFRMKSK A A~ ZADREED D OHEHIZEI U-CRIH ]
RIS HIT A NE 922, 13- 7 F P OBEERYEHIRO W REMER H 5, L L7
DOFHFRERERIZL > TZOHEHEEZ EU CTER(LTHZ LT TEX eV =d,
(Z OFHMliED) HEHEOERITITE DR,
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4 BEMTME (NMEEREE)

A7V — = TRl M O EMFE 1 Tl BEMRZ 7 2i2onC, — kg 3],
BHEFEMIT [2), BAAMEL M) LS TW5, &I, BFEHE. ERAoEEIC
B DFHMISEEBE L, AEETNI & UCX Y e AR EICE T 545 M 2
1T-7,

BEMETAMLT CIE, AEMEEM I OFRIZ ., BEFEOMMES 2 388 U CHEMEH
AL, ¥—AXT 4 Z®EL, BEEMIMEZEHT 5720 0RFE21T- 72,

4-1 —fg=M
4-1-1 ANDFEE
(1) BORE

HIRTHATHY, BROKRKICEIT2IEHRITGE NN T,

(2) MARFE

AZF Ly —TH VT LT TEE 20ppm (442mgm®) @ 1,3-7 % oo Bifa a5 1)
TWEHBE BT, RIMEREL, ~F 7 v R, /M O R ERE D o305 s

BT R OSRIMEREFEDO DT 02 ERNA SN, WIR L BEEREITEO S TR0
(Checkoway and Williams, 1982) ,

Iﬂ35mm<k% ilmmuTTBﬁWME1ﬂ(SﬁWﬂMwﬁﬂﬂmm%ﬁié
BIID TH 72\ D 1,3-7 X VT NIFRE STV BLE T @E 1281 5 20 o1
&%%ﬁﬁfi 7 U T8 COIHRBEOMBIEAREL i LT, AmERE, ik,
IFHREREL ~F 7 v B iR SRR M ER BRI 2213 A H VR D> 7= (Tsal et al., 2001) ,

4-1-2 Y~DEE
(1) BORE

HIRTHATHY, BROKRKICEIT2EHRITIGEONRNoT,

(2) MARFE
EERIW T D RS R (N 2R 4110577,

M B6C3FL ~ 7 % (8 PL/EE) 12 1,3-7 %0, 1,250 ppm (2,810 mg/m®) % 6 Hfif
/day. 6 B /¥ C 3~24 R 1D NIH Swiss + ™7 A (8 PL/FE) 1 0, 1,250 ppm (2,810 mg/m®)
% 6 Kfifl/day, 5 H/HE T 6 M, TN ENMAZREE LT BT, W TN TH #ERE T,
REK, ~E7mEy ~~ b7 Uy hORD LK MCV 4 7~ L, RERPEERIFERMER
M358 7= (Ironset al., 1986a; 1986b) ,

M B6C3FL ~ 7 A (5-6 JL/RE) 12 1,3-7 %> 0, 1,250 ppm (2,810 mg/m®) % 6 fi¥
fil/day, 5 H/H T 6~24 MW ANFFE L 7orE S, IEAFE o B i MmAais) | Bl E
JUtE, PUEIZ 3T 5 1gM HUR T 7 — 7 TERGii O . PHA IZxES 2 5 Y o 7~ ERD AR
IO INHEI 2GR HAVTZ DS, WM Ot e ~ D2 T 72 >~ 7= (Thurmond et al.,
1986) ,
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Mt B6C3FL ~ ™7 A (50 PL/ME/EE) 12 1,3-7 % Y= 0, 625, 1,250 ppm (0, 1,410, 2,810
mg/m®) % 6 Fefifi/day, 5 H /T 60~61 R, W AZFE L= BT, 625 ppm L b o SgakE
CHEIZ IR B K OV D HEV RS BEZEM 23 . 1,250 ppm 588 i C SR D18 S e (HERE) |
B EROZENE () 2380 iz (US.NTP, 1984),

et > B6C3FL ~ ™7 A (70-90 PLM/RE) 12 1,3-7 % 2= 0, 6.25, 20, 62.5, 200, 625 ppm
(0. 14.1, 45, 141, 450, 1,410 mg/m®) % 6 Fffl/day. 5 HAET 92 H ., 15 28, 2 4EK
A##E LBl 2 F G- C, HEICKAE LT AR OWD 2= L, #Ei 200 ppm LA
b HELE 625 ppm BETRFIAET L7z, 70, KM ED 6.25 ppm UL THIELZEHE, 62.5 ppm
VL EOBECTRERMER N, MR, O OB L, FFI D /N A DM T il 56 K OV B
FEfE, 625 ppm BECHBEZEME RO BNz, 9 A KN 15 M A B THAEFRNED L
(U.S.NTP, 1993),

albino 7 v & (12 PCHE/EE) . E/AE > b (6 PCHEMEE) . 7% QUEMEME . A X (M1
VL/BE) 17 1,3-7 % = 0, 600, 2,300, 6,700 ppm (0, 1,350, 5175, 15,100 mg/m®) % 7.5
W day. 6 FART 8 20 F B AR L= 3BCld, MERED S » kT 600 ppm LA 1T H&IC
(KA L TIRED 10-20%F2 A L, HEE/LEy P THREKOBEMAZBD b, 7y D
s K OV i oD BB S BIRR 0 Do 7o (BRss BB IATIR, B o 30, £7-%
NVEY b, UV A XTIHEBSERTIHE L TRV, 2 TORIZOWTRIRE, ik
A, MRR ISR Dy~ 7= (Carpenter et al., 1944),

HERED SD 7~ b (110 PC/AE/EE) 12 1,3-7 % Y= 0, 1,000, 8,000 ppm (0, 2,250, 18,000
mg/m®) % 6 F§ff/day. 5 H/AH T 145303 2 FERI A2 L 7= 38R T, 2 42548 < 1,000
ppm (2,250 mg/m®) L b CHEIE S&o# 0, 8,000 ppm (18,000 mg/m®) THEERIL F KOt
RE O, & 523 CIT B E &R % ORHENFRD H 7z (Owen et al., 1987; Owen and
Glaister, 1990) ,

£ 4-1 13-TA0100—BEHHRER (RA)

% | HKEHH e 5 & R LOAEC NOAEC SCHR
~ T A (3—2438R], |0, 1,250 ppm 1,250 ppm: KERPEEFRZE| 1,250 ppm ND Irons et
B6C3F1 |6 Mfil/day. B i, (2,810 mg/m®) al., 1986a
i3 6 H/#E
~ A (6@, 0. 1,250 ppm (1,250 ppm: KERMEEZRZE| 1,250 ppm ND Irons et
NIH 6 M¢/day. EktEE (2,810 mg/m®) al., 1986h
Swiss 5 H/EH
Vi3
<~ A |6, 12, 24 #E[0, 1,250 ppm [1,250 ppm: JHfgFExF EE| 1,250 ppm ND Thurmond
B6C3F1 |, WD AR, RS (2,810 mg/m®) et al.,
HE 6 [ /day Ei T, BRI B T S 1986
5 B/ IgM HLiE~7 T — 7 JE R

JaDEA . PHA (IZx4 5

BRIV Y L SER DA SRy

sl
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TS| 50 #h5-& w R LOAEC NOAEC SCHik

~ 1A 60-61 30, [0, 625, 1,250(625 ppm LA _E: FETC=EDIE 625 ppm ND U.S. NTP,

B6C3F1 |5 Fff#/day  |ppm I (HERE) . RSHEZENE, UF| (1,410 mg/ m®) 1984

IR 5 H/E B OV B

<R 25/, 0, 6.25, 20, [6.25 ppm LA_k: PNELZEHE 6.25 ppm ND U.S. NTP,

B6C3F1 |6 BM/day. [62.5., 200, 625 (14.1 mg/m?) 1993

M 5 B8 ppm

v~ |1822HM, 0. 600, 2,300,|Z > ~ 600 ppm LA I : H 600 ppm ND Carpenter

albino  |7.5 Kffi/day, (6,700 ppm  |EAKIENE DR ER NN (1,350 et al.,

ENLE |6 HAA mg/m°) 1944

8

AV

A X

7> b (24, 0. 1,000 . |1,000 ppm LA E: Tl | 1,000 ppm ND Owen et

SD 6 H¢fil/day. [8,000 ppm  [HEHN (i) (2,250 mg/m®) al., 1987;

iy 5 H/A Owen and
Glaister,
1990

F—R XTI RKFETRLZ, ND : notdetermined

4-1-3 AEHFMEOEH

13-7 2 VT ATHEIRTHATH Y . MOBBIZLDHMET —Z B RONRIN-T2720,
W NBFEDT — X HADNT— L OFHME A2 1T - 72,

AT 13- 7 ¥V BB KD —EHEICET RNV, EEWRHMIZITS 2
LixTE RN,

KRN CTlE, 1,3-7 2 V= OWAZRBEZREBR N T > L O X CHEE SN T\, &
D 9 bl bR —fEFEED LOAEC M5 Lz Dt~ 7 A 2 HRIR A ZHERE (US. NTP,
1993) T JPEAZEHE D3 A BEEEBA NN J5-5 < LOAEC #* 6.25 ppm (14.1 mg/m®) T ¥ \NOAEC
IO oTz, ZOINRENET B 2B E -~ T AOMENIC X DT R TH 5 AlhE
P D0, BAEMEOHEMPMHEERTFHN THDLZ L, 1,3-7 XV OREY =R 7
7> (1,2-epoxy-3-butene : EB) KONV R F 7 & (1,2: 3,4-diepoxybutane : DEB) DX
BEGIZED | M~ D 2B OB, SIPRLOTFEEEORD P ELTZZ LD, 1,3
TR ANZLDEBELEZ LN,

KRB E X — A X T ¢ & L, —REEICET 28 EEFME O HIC AV -, 1 B 6 RFf,
W5 HOWAREFERERIZI 1T 5 LOAEC 14.1 mg/m®  (6.25 ppm) % . 1 H 24 ¢, @7 H
DRERBIHIET D & 252mgm® L 72 %, 2k~ 7 AD 1 HIFJE% 0.05 m’ (K 0.03 kg,
W 1.0 SE L CTIAE 1 kg M7= 0 1 BRROBRFEEICHE TS5 L, LOAEL 1T 4.2
mg/kg/day & 720 @ | RfESEAR%L 1,000 (FEZE 10, fEA5E 10, AERHIM 1. LOAEC £/ 10,

W FEEFEE 3 5 BIEEORMIE R OB T 1T EEEICB T 5 AMEREEICET 28 EET
— X DG FEMEFHIHEEIZ oW T (CER 2349 H 15 BfF) (ZFEDSWTITo 7=, AFE « BAETMER RN
AMEDOH EMFIEENIC BV TCLRETH D, 0B8R I2L5E, BARRTE LN HIEHEOE
FAHIERE O DA FEE IR TR IR D,

R ST E I = B [mo/m®] X FRER B 0 — B IRk B [mPlday] SR ER B O 14 E [kg]
X Feigg i [hour], 24[hour] X & B $k[day],”7 [day] X %= (1.0)
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FAMELD) DemEAT 5o L. AENIMEEE 4.2X10° ma/ka/day k%.’jj L7, ADOWA
FLAE Tk B A BRI, ANDIKE A 50kg. 1 AR EA 20 m°, WINEE 1.0 & KE
FTAHZLICEY, 1.0X102Pmgm® PLrEH LT,

4-2 HTE - HBAEFMH

4-2-1 A~DFE
(1) BORZE

FIRTIATHYD . A~O8 (BORE) IOV TORRIIRoNR -7,

(2) RARE
A~OFE RARE) (B B8R A1,

4-2-2 BYP~DFE
(1) BORE

BCTHATHY, EREY~OHE (RORE) BT3B RITIELN20oT,

(2) MAREE
FEREN BT D A0 - AR (RAN) OMEER 4-2 177,

HeEDabinoZ » ~ (12PC/HEEE) | E/E v b (BUCEEE) . T3 (UEHERE) 1213
7% =20, 600, 2,300, 6,700 ppm (0. 1,350, 5, 175, 15,100 mg/m®) %84+ [k A SLiE
LIz O TR 2 T o 7o R (ZBRCRA), ZZBRCIC W72 B W TiERE# e L) |
7 v FOEGEHETCRERBICHDITIRA NI OO —E4 720 O HARBICEETRD 5
T, EEREICR BT W S SN, EATE Y RO YFIZONTH, EW%C%
%m&#otoit P%&UW%®&%%% CELBO LN T, T ORBRCIIAN

Dligs HEITHE L T 57, HoOFHIZ OV TORHE S 220 (Carpenter et al., 1944)

FEIRMECD-1~ ™7 A (18-21PC/BE : 22K 1331-330L//E) (21,3-7 & 2= -0, 40, 200, 1,000 ppm
(0. 90, 450, 2,250 mg/m®) % 6l iH/day THEHR6~15H W AZ:5E L 7= dtEBric s
T, FHEh)TIE200 ppmll b TIRERECD 3 A B AL, %ﬁfiMpmML®%&Uznmmx
ORIz T, %E%E@ﬁﬁ#ﬁ%ntoit MEEET, HEO A 0200 ppm
PLE DR YE1,000 ppm T L7z, BRI LT &)%%LK%ODMEETRF IO LN
7e7no 7 (Hackett et al., 1987a; Morrissey et al., 1990)

IEHRIESD 7 I (24-28DL/HE: A B I 30VC/#E) 121,3-7 & =20, 40, 200, 1,000 ppm (0,

ZORITHES THET S & BEMIEH% O LOAEC I3 14.1 [mg/m?] x6[hour] /24 hour] x5[day] ~ 7[day]
=25 [mg/mi| &7 %, Fio, ERERHCESE, ~ v 20— AIpkE%S 005[mYday] . {AE% 0.03kg]
LIRET D &, R O#ELE (LOAEL) 13 2.5[mg/m® x0.05[m%day] x1.0(% X 5&),~ 0.03[kg] = 4.17[mg/kg/day]
b,

O Rt MBI LEHE OV 2 7 FEFEICONT) (o Tz,
http://www.meti.go.jp/policy/chemical_management/kasi nhou/files/information/ralri skassess.pdf

@ W A\ B DA EMEFEATE = 4.17 X 10°[mg/kg/day] X 50[Kkg] X 1.0(% % =),/ 20[m/day] = 1.0 X 10 mg/m’]
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90, 450, 2,250 mg/m’) % 6Mfi/day THEAR6~15H (2 W A58 L 7= J8EF MR BRIC B\ T
FEEhY) C1E1,000 ppmitE CAREEHEININEI N 2 Bz 23, bR E12131,000 ppmE T D 52 Tro s
LA BiL7e o7 (Hackett et al., 1987b; Morrissey et al., 1990) .

IEIEMESD T ~ ~ (24~40VC/fE) 121,37 % =0, 200, 1,000, 8,000 ppm (0. 450,
2,250, 18,000 mg/m®) % 6 fifl/day CIFNE6~15H |2 A% L 7= 38 Bt stBRIC B T
B4 T3 200 ppmil b CEARTEBIAIIMNEIAS 2 & 7=, B T138,000 ppmifE TR K ONERL E D
A, EAS AR (BRI E . I E) K OVFEARIED 7 & 47v7- (Irvine, 1981 (unpublished) ;
EU-RAR, 2002 % v 2%k 51 ),

B6C3FL ~ 7 A (20 PL/ff) 12 1,3-7 % > 0, 200, 1,000, 5,000 ppm (0, 450, 2,250,
11,250 mg/m®) % 6 Efil/day. 5 H W ASETE L, 5 i[85 S -G8 00 JERE B b S A~
o B 6 HRRE (1.6%) (2563 2 #EINER 1% 200 ppm T 21% (A& 7272 L) . 1,000 ppm T 73%.
5000 ppm T 129% T& - 7= (Morrissey et al., 1990) ,

I CD-1~ 7 A (25-50 PL/E¥) 12 1,3-7 % = 0, 1,250, 6,250 ppm (0, 2,762.5, 13,812.5
mg/m®) % 6 WS L, 5 AZICIHRBEOME & &k S 7- AR EIC L 5 BB
BT, 1,250 LT 6,250 ppm Dl it & LICERB DO Wb 2R Uiz, 1374
T2 0, 125, 1,250 ppm (0. 27.63. 2,762.5mg/m®) % 6 [[il/day. 5 A/ Tl CD-1~ 7
2 (25 UL/RE) 12 10 HHRI AR L= B P ERBR I\ Tid, 125 ppm  (27.63 mg/im®)
LU EDORFBERETIR - JRIESE T R OB IE I (OMIE, KEUE, B/NES) O3B,
1,250 ppm  (2,7625mg/im®)  DRFBERECTHEFIBONBD b Z b, 1,374V
(2 K D REMEAEFRAR A %9 2 B OFEFE 0 HERE S 47z (Anderson et al., 1993; 1996), L7~ L,
12,5 ppm TR AL B IR R ORALE I L 2R BH 0 | HEOZEIZEL
LB TH D LT ABILICZ LV, S5, HBikTH X912, USEPAICL S 35D
PEBSERBR OFEHTRE LD 12.5ppm (236 1T D BIIMEIFIIICHE TH D & L Tz
WZ L XV, NOAEC T 125ppm & E 2 b5,

HE CD-1~ 7 2 (25 PL/BE) 1= 1,3-7 % = > 0, 125, 65, 130 ppm (0, 28, 146, 292 mg/m®)
Z AW (6 FFffl/day, 5 HAE) Z8E LIERBOME (£ 200) &R S B/ EHBSERRIC
BT, 65 ppm UL ETHERBISETE (BRI A#mL7z, —F5, HESD 7 v MZ 1,3
7 H T % 0, 65, 400, 1,250 ppm (0. 146, 900, 2,810 mg/m®) L E T 10 MWL
A#kiz (6 Wfffl/day, 5 HAH) U723k ClafpIcBiLA 672> 7= (Anderson et al.,
1998)

0. 125, 125ppm (0, 27.63, 2763 mgm°) % 6 ifil/day. 5 H/H Tl CD-1~ 7 % (25
VC/RE) (1 10 dE W AR U 7o B EE BRI B\ ) Cid, 125 ppm BLEDBRFERE T, BKE
JRFETS (RHARIN) OFAMENHIM L, 125 ppm O BB THEAENH - T-, £7-. W%
HRECRRIR OB E T 2358 HAv7z  (Brinkworth et al., 1998) ,

M (102/E1xC3H/EL) F1~ 7 Z(Z 0, 1,300 ppm (2,925 mg/m®) % 6 Ff#/day. 5 H Rk
AN LT B EIERBR TIE, &5 814 H ORI W T, MMESEDA E M 7 5
BG4 8-14 H L TN 15-21 H O AL Tl BHEESEROF E R EINAFE O Hi17- (Adler and
Anderson., 1994) .,
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F 42 13-JRACIVDENE - RESHRABER (RA)

G - FEA

G - FEA

s | RS | kR5E R i Ny ik
Zv ~  [822AfM. |0, 600, RECEAT o T N BB\ ND 6,700 ppm | Carpenter et
albino  |7.5 W (2,300, 6,700|72 L (AQECHRFHIAH) (15,100 | al., 1944
EL%E v|/day, 6 A/ [ppm mg/m®)
k bl
A S
HHERE
U R |EE 0. 40, 200. |REMH 200 ppm LAEARERM| 40 ppm ND Hackett et
CD-1 6-15 H 1,000 ppm | Pt (90 mg/m®) al., 1987a ;
iv:3 6 ¥ fEl/day 1240 ppm DAL HREKME Morrissey

(%) . 200 ppm LA L REEMHE etal., 1990

(#E)
v~ R 0. 40, 200, |RF@# 1,000 ppm: {REEHEHIHN| 1,000 ppm | 200 ppm | Hackett et
SD 6-15 H 1,000 ppm |l (2,250 (450 al., 1987b;
i3 6 i [ /day JRUL: L mg/m°) mg/m®)  |Morrissey et

al., 1990
Fv b R 0. 200, FFE4 200 ppm LA b (KEEH0| 8,000 ppm | 1,000 ppm | Irvine, 1981
SD 6-15 H 1,000, 8,000 #l (18,000 (2,250 (EU-RAR,
it 6 i#fi/day |ppm fi5 2 8,000 ppm: (A - BEBHEAR|  mg/m?) mg/m®)  [2002 31 )
i, EASAS (BRI E . R
W) EOVE{LIEIE

~ v A |5 A, 60, 200, 1,000 ppm LA E: F5FEEERE| 1,000 ppm | 200 ppm | Morrissey et
B6C3F1 |fH/day 1,000, 5,000| % #1472 ¥4 N (2,250 (450 al., 1990
Vi3 ppm mg/m®) mg/m®)
~U A |6 HFR (H|1,250, 6,250 E AL BR 1,250 ppm DL E 1,250 ppm ND Anderson et
CD-1 [[]) ppm BRI DT 72 (2,763 al.,
3 mg/m?) 1993;1996
~TA (10 M, 6/12.5, 1,250 |#EMEFKSEFER 1,250 ppm 1,250 ppm | 12.5 ppm
CD-1 FEfE/day, 5[ppm IR - iBIEFET, B iRIE OKER (2,763 (28
I EE:R JE, B/NR) OB mg/m®) mg/m®)
~ A |4, 6|0, 12,5, 65, |[EMEEIEER 65 ppm LI L 65 ppm 12.5 ppm | Anderson et
CD-1  |#l/day, 5 H|130 ppm  |AREIEFET (R DHi| (146 mg/m?) (28 al., 1998
Jii3 /i i mg/m®)
7> b (10 #M. 6|0, 65, 400, |EMEBICHER 2% 54 ND 1,250 ppm
SD B /day, 5[1,250 ppm [BEIRICEEH 22 L (2,810
Vi3 H /i mg/m®)
~o A (10 R, 6|0, 12.5, 125|E M ESEER 125 ppm L E 125 ppm 12.5 ppm | Brinkworth
CD-1 i /day, 5|ppm HRBIRFET (I O#E| (276 mg/im®) (28 etal., 1998
Vi3 H /i i mg/m®)
~ A |6 WrRi/day., |1,300 ppm  |[EMEESEER 1,300 ppm 1,300 ppm ND Adler and
102/E1xC|5 H EMEBOER, IRPEBGE D KN (2,925 Anderson,
3H/EL mg/m°) 1994
i3

X— 22X T 1T RKFETRLZ, ND : not determined

22




4-2-3 EMHEKHEHYMOLENRE - HESMH

1,3-7 &% v OIEVERGEH T 5 EB }2 1 DEB %ﬁtﬁ@ B6C3FL~ 7 A X|ESD 7 v MZ
30 AMERENEE- L, HEOATHGE ~DORE R L DB EZRAIRER, ~UANRLDY
BETHoN, WL LITWT OBy T Mﬂﬂ@iﬁzmﬁw PN K ONF-'= O 3 FE
DWORHBIL, 13T H T D~ T A 2 MR N FGERER COINEZENRE & B+ 521k
LEz b= (Doar et al., 1995; 1996) .

4-2-4 BEHHHENDER

13-7 2 VT IFIRTHATHY , RARTRICL2BET — 2 B3GR T272D,
W NZGE DT — H N ZFES W TAEE - BAEFRMEOFM 21T - 7=,

ANTIE, 13- 7 ¥ U BRI L D450 - RAEFBHICET A HERPE N7,

EEBREMW) T, 1,3-7 X P OWMARRIZ L D8 EFERBRN, v~V AKT v RT3
ﬁ%ﬁ;@ﬁméhfbto Z D) b bIRWIEEFEMD LOAEC WS L N7-Dld~ 7 A D3/ ETHE

PERBR (Hackett e al., 1987a; Morressey et al., 1990) T, MR OMREKEIZEES< LOAEC
75) 40 ppm (90mg/m3) TdHh v, NOAECIHE SR -T-, 1272 L, 40 ppm # 5D HERR

TR OREITRREE & T 5% OB &3, M2 A D PR AR ITAE AN
&m:&wa\:@m% BIFDHRRA~OEBITRMEEZ N, £lo, v UAKDRT
v FOWTNOFRAEFBERBRICE N TH, HEMWICH O eEE  (RERINMH) 23558
THHEEZHELZTHLRIRICHBIZALNTEL T, AR Lo Tz,

KRB X — AT ¢ & L, A - BAEFBEICET 28 5% EoEH I AW, 1
H 6 M, # 5 0 oW AZREGERBRIZI 1T 5 LOAEC 90 mg/m® (40 ppm) %, 1 H 24 H%EF"?
W7 AORBECHEST S 161 mgm*PVE2Y . Zhidg~Y 20 1 R ES 005 m°, /&
#0.03kg, W10 LTRE 1kg 4729 D 1 HNEREEICHE % & LOAEL 1 26.8
mo/kg/day® & 72 %, = OAEIC A MRS 1,000 (FizE 10, {47 10, BRI 1. LOAEL
i 10, BEAME D) ZuEM L, AEMERHEEZ 2.7 x10° mo/kg/day & B Lo, WARTEIC
St A EMEFEEIL, ADOKEL 50kg, 1 AR &L 20m°, WINEREZ 10 LIHETH 2
LIk Y, 6.7x10 7 mg/m® VLB T 5,

4-3 ZERME (ExEl)
4-3-1 ANDEE

ZRFPECBT DAL 2R 4-31277,

KE D 1,3-7 % v o BE T BT E# (5-10 AR C. = & AE[3.5£7.5 ppm (7.9£16.9
mg/m?) ]® Y 3Bk Hypoxanthine-guanine phosphoribosyl transferase  (HPRT) — J#7 Tl
i, PER, BRI T~ v T 7 LTz TN O X REE, T8N O R BRIkt
LU CEBE 2R ERBE (hprt 228K R) OWENIBRA LN, 2RI, RPREMOE L
FARIREIR M H 7= (Legator ef al., 1993 ; Ward ef al., 1994), & 512, 8 7 A% O BHFHA

(BBEHEONBDE 2 ToTo IR BRI IRRE, TREN. SRR b maiit
[0.30+0.59 ppm  (0.68+1.33 mg/m°®) | ClRIKEDf& 135 Entﬁx PR & OFHRIRILR
FE LR o7 (Warderal., 19968, 72, AF L -13-7 4T (SBR) THD

O B4 1F [ mg/m°®] = 90[mg/m®] X 6[hour] ~ 24[hour] X 5[day] / 7[day] = 16.1 [mg/m’]
@ B E (LOAEL) =16.1[mg/m?] X 0.05[m%day] X 1.O(Wi%55),~ 0.03[kg] == 26.8[mg/kg/day]
O Wl ARIE DA FEIEFEANE = 2.68 X 10 mg/kg/day] X 50[kg],~ 20[m/day] X 1.0(% I %)= 6.7 X 10 mg/m’]
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Tl OIRFERERE N N EZRERRE (24-25 NJBE ; . PERI, BRI E T~ v F ) TO
TETHEZRERE (148 ppm) DOIEMYERED LB B W CHEIS hprt ZEREBNBEEINL .
RAE & OB E L= (Ward ef al., 1996a; Ammenheuser et al., 2001) .

— B HEO I LBETIET 1L,3-7 ¥ Vo U ICRE I N9 32 N (BFEEIT Y 1-45
PPMAEZERHIIC KV 572 D) D hpre FERAERONVEBEIT, Filim, PR, MRS T~
v F 7 LT EERFE T B 29 AT 2% 00 L 7= 23, HRHIC B B Tid 72 - 7= (Hayes
et al., 1996), [Fl— 354 XfGATRITAT o T fiffT (FREERE 39 A, XIHEHE38 A) TH 2 ppm
TR ClE, hprt 2R BITHIINT R Do o, 8678 & B ROBICERMEITEERD
o7z (Zhanget al., 2004), £7-. F = adfaEo 1,3-7' % V= U HIYE T 19
N[ 1.76 ppm (& HHFRAR 0.012-19.77 ppm) ; 4.0 mg/m® (0.027-44.48 mg/m?) ] & 4F
i, MER, MUERRE T~ > F U 7 LT IR FRIE 19 N % Helk U7z hpre J29RZ8 B OB
ThH, 137X U U RE LRBEIEA LN o T2 (Taeset al., 1996) .,

Yeto (KB F 2OV T, B> Ward & (1994) D#fFZE & [ URHEM 2> 5 2285 57 8# 10
N[ T 4 ISy DR 2.4+1.8 ppm (5.4+4.1 mg/m®) | & R RHEE 10 A0 ik % bk
L7ofE R, ZRBEER YR B K Oy IR U BT R FE O S IME R 23380 DL N E B
7237072 (Auetal., 1995), [Al— T2 X402, &7 @E (24 N) S ARFFEXTEE (19
N) TITo 72 OFHETH ., PR IIEIMERIIZH > =R EFEZEIL R -T2, Ly
L. W 2R > 72 fi#AT Tid, DNA [EEREREDIR TN BZBRE CTHEICE® b7z (Halberg
etal., 1997),

Fi2, 2007 H VT UEEET O 1 R 40-50 AFRJE O, BIERN T~ v F o 7 Lz
P TV THAE LI AR R /ME,. SCE OFREICOW T LR TH o720y, BBERED
95, GSTTI ELFRIDIEEE LRAE R LT-E 2 A, GSTTI &inf RITIIgt
KRB NABIZHEINL TV (Sorsaet al., 1994; 1996), GSTTI EinFRAKkL T HZ VT D
BAFRIZOWTIE, Kelsey & (1995) @ 13-7 X% v OfliEIz#b 5 1E3%E (40 N) 12xt
95 SCEiBR CH/REINTERY . GSTTI Bl TIRARECX L, GSTTI s R THEIZ
SCE MM L7, F7-. ZORBRTIIMEE CHRBEROBRNE L0, BREHMOE
SR 2 o T2,

—J7, 7V EEETHO 1R 19 AOIME CHRA L7Z YRR a5 /ME & O SCE O
BT, YRk BE & SCE ORGHEOFERNSG L., B TR COMM Tk, BEED D
B GSTMI B TARABE CY R B A Z I L7~ (Srametal., 1998), iRk Tates &
(1996) D/NMETHHBEEILR Mo T2, YRR TlX, REH CHERY AR E
MDFRH BTz, T HITHYE L O EIIFEO il h- 7, Taes & (1996) D= A > k
(DNA #15) OFE TIFHUER TR 72356, BEREIERFBRIC L CHEOR R 2R
L7z, —J7. Sram 5 (1998) D= A hCid, BRME & IEMRE O BRI CTli /2> 72,

Fikod Au b (1995) KON Hallberg & (1997) (X, Challenge 7 v & A X% CAT-HCR 7"
T AT 13T HTT D DNA BEREEEMZHSTODA, BBEEECIT DNA EERE N
WO b, TOREOREIFIBYETELHRLTEY | JRPOTZ V= AR ORI
HAHBIRIR S BT,
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£ 4-3 13-JACIVNEERMICEATIEFHAERER
o Sl i (ERTRE) Lk
TH Y RIET Y Legator et al.,
RERREE (T3GAMER) . IRERER | i Zk#EHE © 3.547.5 ppm 1993; Ward et
KEIRIE, EaREat al., 1994
TH Y RE T .
L | R 030059 Ward et al.,
IRFRFE R PRRE, P RERE, & opm 19964
Eny 741t
Ward et al.,
AR TSR i}
(mprr gesiss | BRI TR © 1.48 ppm 19%a;
" PN R, R PSR Ammenheuser
B et al., 2001
Hayes et al.,
. SLERE ¢ 1-45 ppm +
= T 8 " PP 1996
FEFERE, ZREERE Zhang et al.,
A RE 2 ppm
TR 2pp 004
TH U REETY FefZAE:1.76 ppm (0.012 Tates et al.,
JERTERE, FRAERE -19.77 ppm) 1996

TR xRS T
IEFETERT AR, FREE Rt

Au et al., 1995

TRV RETY, SFERE - 24+1.8 ppm Hallberg er al.,
IR I, ZE it (Z 4 by D) 1997
TH Y RE T % § B . 176 ppm n Tates et al.,
FERENE, M (0.012-19.77 ppm) 1996
TH T BT (2 1) R 3 LI - Sorsa et al.,
o N [ ZREEAE © O ppm
s e XPHERE, AREEHE 1994
e WiE THEEE (2 TH. 3
fEAT) —
KRR, 2RERTE S . <02->100 Sorsa et al.,
G THEEE (2 T8, 3| ppm 1996
{4 ) +
SR GSTTI W in 1R 2%
IJ‘%I;{:E' 3 Sram t l.,
W LB RFRE 053 mg m? + e a
JERTERE, FRPRRE 1998
T URETY (21T
) R . Sorsa et al.,
%) SRR 3ppm LA - 1994
KPFRRE, ZREERE
N4 TH YT BE T FRFETE: 1.76 ppm (0.012 Tates et al.,
JERTERE, FRPERE -19.77 ppm) 1996
s TR e ) Sram t L.,
%J;;,;ﬁ\ﬂ ot FERE : 053 mg/ m® — e a
FERENE, M 1998
; | T BETY (21
Tl bk Y €8 53 IR 22 1) SAERE © 3ppm L F - Sorsa et al.,
# (SCE) . 1994

XTHERE, ZREERE
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ABRA ESis HE (TR i A SCHK

THE T RIYE T - R - B
. e = EAEE . 022 m Kel et al.,
BFRE (GSTTI MinT1RA (<0.02.1.76 peen) pp i 199?/
B, ROCHE, MRJERE) R +
SEREIE Sram et al.,
%L \ ]ﬁf %%L BEERE - 053 mg m?® + o a
KRR, R 1998

T H D BT
e ZRFERE:1.76 ppm (0.012 | MRS | Tates et al,
FRER, RER (R . I PP

ARy T vk -19.77 ppm) + 1996

1 (DNA #£18) P
T s TR e . , Sam et al,

IERBERE, BT ’ 1998

+ BB — bk

4-3-2 ZEREMICET HHER
ERIFMEICE T oG R 2R 4-4, ' 4-5.F 4-6 [T~ 7,

(1) In vitro i &&

F A F 7 AHE TA1530 K O TA1535 (2% LT, SO mix HNIR TR B oo B M ) 2 757
L. SO mix EHRIMNTHHETH o 7= (DeMeester et al., 1978), L>L. % OFERIZ L D | SO mix
RN TR HALTe Z DGR DWW TIL, SO mix IRNA N B EAL LTz 1L,3- 7 # =D
R# D2 2 I 32— g KD TH - 7= e N /R X 117- (De Meester et al.,
1980), F 7=, BB CIX, ®*AXIF 7 AHE TA1530 1L SO mix I THEE R~ L, ZDOK
JEIE S9 mix DIERCFHED(HIZ K- T4 17 7= (De Meester et al., 1980), & 1T,
TA1535 (2% L CIEFERBE~ 7 2D SO mix KOS I3 IEFE LT » b SO mix IR & b
(R BFPEGME T H o 7228, NDOIEFHE SO mix IR TlEkat: Tdh - 7= (Arceet al., 1990)
[RRIZ TA1535 } O TA100 (% SO mix iR THEECTH - 7203, KIGHE CIIFEMEORE R 5
5TV 5 (Araki et al., 1994)

~ U RAY T o — BRI BB CEBNE AL R DFTE K OIEFAE FOWT L b 2 ¢
H-7- (McGregor et al., 1991) ,

F ¥ A =— AL AZ =PI (+S9mix) M&OE RV oRER (+/-S9mix) 1B
T. SCE Z#% L7-7 (Sasiadek e al., 1991a; 1991b) . b h U 8k CTHix (T v b, w7
ARKON) D 9 &2 AW ER TEEO®RE L H S5 (Arceet al., 1990)

% 4-4 13-TESIUQERBMICET S in vitro RERER

. . " HER "
R4 ARERAL B e STk
FRAIF T A TA1530, TA1535,
+/=+ De Meester et al., 1978
TA1537. TA1538, TA98
FAIF 7 AH TA1530 —/+ De Meester et al., 1980
T Im 9 IR BB FRAIF 7 AW TA1535, TA97. TA98.
—/+ Arceet al., 1990
TA100
F A IF 7 A TA98, TA100. TA1535, _
W —/+ Araki et al., 1994
TAL1537 KFE WP2 uvrd
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. . AER
Y R R 8 it
BR4 BRAE} . STHR
x 1] 7 —
;é; S TAe L5178 Hifa —]— McGregor et al., 1991
) L b R U SER K ONIR +/+ Sasiadek et al., 1991a
Tl ok G 8 5y 8 AS # . . P )
- F v A =— AL AKX —FIE (CHO) i —/+ Sasiadek et al., 1991b
(SCE) -
B kU RER —/— Arce et al., 1990

+ BB — bk

(2) Invivo &R E&R

B6C3FL~ 7 A|Z1,3-7 % YT 20, 625 ppm (1,410 mg/m®) % 2 8 R A 5% L 7= 3B C.
~ U AW T ARSI T, hprt 229828 BRI R L C 5 580 L 7= (Cochrane and
Skopek, 1994a), ¥£7-. (102/E1XC3H/E1) F1~ 7 ZT%[REEEIC 1,300 ppm (2,925 mg/m®)
? 5 HIHZFE T hprt ZHRE B3GR ST % (Tates et al., 1994) ,

CD2FllacZz FT AV ==y 7~ A (Muta™ Mouse) THH&E. Mifi. FFlEOZ R %
TR I, M CIREE NN L= (Recio et al., 1993), 7=, B6C3F1 lacl k7 >
2 x=v 7~ Z (BigBlue™) {2 0, 62.5. 625, 1,250 ppm (0, 141, 1,410, 2,810 mg/m?)
Z 4 R AZE LR T, B OPlEM e TEihEh 2~35 51O 4~5 5122898
ZRBEML . BHETIE AT HE CORERER (T L—Lbv 7 b HEEW) 25
L 7= (Recio and Goldworthy, 1995; Recio et al., 1993, 1996), — /7. W& CTlZ G:C Hizx ST
DOEFENPEIML, GC—AT hT oY a RNl (Recioetal., 1998),

v mARK Y FRRTIE, RIBBIIC 1375 DT A RE Lt~ Y ADRICBHAK Y
F 23RO BV (Adleretal., 1994)

13- 7% x T v F RO U AR CARER DNA Az #E% L7220 (Arce etal.,
1990; Vincent et al., 1986) . ~ 7 A DE#E T SCE O HEE BANN K& O YL (A F i A H9 N <4 (Irons
et al., 1987a; Tice et al., 1987; Cunningham et al., 1986) . AHY 1ML & B8 T/ MZ %753 L 7= (Adler
etal., 1994; Autio et al., 1994; Cunningham et al., 1986; Jauhar et al., 1988; MacGregor et al., 1990;
Wehr et al., 1987; Tice et al., 1987; Victorin et al., 1990), —J7. 7 v h TlL SCE S/IMZDZEAL,
TR B o 7= (Autio et al., 1994; Cunningham et al., 1986) ,

& 45 13-TECIUOERREICEAT Bin vivoidBHEE
R4 B ALPR A H& R Sk
B6C3F1 <7 & : Jii fday E%ES :ﬁ/ 625 ppm N Cochrane and
ik T #mAE (Hprt) L (1,410 mg/m®) Skopek, 1994a
W, 2 F R
ﬁfﬁj@%% (102/E1 X C3H/E1) 6 ¥ Tiliday. 200, 500, 1,300 ppm Tates et al,
75 BB FL~7 A : JBlg T . (450, 1,125, 2,925 + 1904
U 2Bk (Hprt) mg/m°)
CD2F1 lacZz ~ v | 6 Kff#l/day, | 625 ppm P Recio et al.,
2 B BB | 5 A (1,410 mg/m®) 1993
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Recio et al,

6 B [ | 625, 625, 1,250 ppm + 1993, 1996 ;
B6C3F1 lacl ~ ¥ . .
- /day, 5 H/| (0, 141, 1,410, 2,810 AT HiEst | Recio and
S M, 48[E | mg/m?) FZESRAE . | Goldworthy,
1995
6 HF 62.5, 625, 1,250 ppm .
B6C3F1 lacl ~ v i PP + Recio et al,
2 Bl /day. 5 H/ (0, 141, 1,410, 2,810 GCmAT 1998
: :C—A:
W, 438 mg/m®)
ARy R | T-stock ~ o Zff - | 4F4= 8—12 | 500 ppm . Adler et al.,
B HT-stock v~ v A | H (1,130 mg/m®) 1994
NIH < 7 2 /B6C3F1 1,250 ppm Irons et al,
77 I80 6 W] pem-~ +
o B ~ U A R (2,810 mg/m°) 1987a
x< ==
. 6 M + | 6.25, 62.5, 625 m .
AR B6C3FL~ T X : K PP Tice et al.,
B4 T90/day X (14.1, 141, 1,410 + 1987
e 10 A mg/m?®)
6 M + | 6.25, 62.5, 625 m .
B6C3F1 ~ 7 A : ‘& K PP Tice et al,
B4 T90/day X (14.1, 141, 1,410 + 1987
e 10 H mg/m®)
B6C3F1 ~ v A, SD | 6 Ffifl/day, | 10-10,000 ppm (22.5 ~ U A+ Cunningham et
Zw b ERimE | 2H —22,500 mg/m®) 7w h— al., 1986
CB6F1 ~ A 50, 200. 500 m
] _ v 6 Wi /day, PP <7 A+ Autio et al,,
Wistar 7 v b~ & 5 (113, 450, 1,130 - 1994
v h—
BN mg/m°)
Jauhar et al.,,
. 6 [
IINZRER 6.25, 62.5, 625 ppm 1988;
B6C3F1~7 A : KX | /day, 5 H/
B . (14.1, 141, 1,410 + MacGregor et
AH 1. M, 14 A, 3
A mg/m°) al.,1990; Wehr
13 7A[H
et al., 1987
NMRI = 7 A : Fi#E 10, 500 ppm Victorin et al.,
) T 23w PP \ +
A (22.5,1,125 mg/m®) 1990
( 102/E1 X
50, 200, 500, 1,300
C3H/E1l) F1 ~v |6 K [ Adler et al.,
" B ppm (113, 450, 1,130, +
A B BEMIBL/IRN | Mday, 5 H s 1994
2,925 mg/m®)
ik
§ 6 M + | 6.25, 62.5, 625 m .
kY fa sy | BBCIFL~ T A & K PP Tice et al,
- » T90/day X | ( 14.1, 141, 1,410 +
k22 | RERIR 3 1987
(SCE) 3t 10 H mg/m®)
5% " | B6C3FL~ 7 A, SD | 6 W#fifl/day. | 10-10,000 ppm (22.5 ~ U A+ Cunningham et
v b AR |2 B ~22,500 mg/m®) b al., 1986
AE B Arce et al,
ﬂ‘;‘i B6C3F1~ ™ A +-SD | 3 XX 6 K¢ | 10,000 ppm v i
ONA G| S0\ rimie | Miiday.2 B | (22,500 mgim) 55k 19903 Vincent
. b4 . R A N , b4 -
i ey ¢ etal., 1986
+: B, — Rk,

AR R & LT, AR oY | BEBUERBRICBW T, 13- XD
A BE A D28 LM N R KTV S (Anderson et al., 1993;1996:1998. Brinkworth et al.,
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1998, Adler and Anderson, 1994), & 512, fE C3H/El T4 2~ 7 A2 1,3-7 % =2 0, 1,300
ppm (2,925 mg/m®) % 6 ¥ fiil/day. 5 H F‘ﬁ%ﬁ)&‘aﬁf& 8~14 HIZIEFTE O 102/E1 ﬁﬁw
& AR U TR R T, IR OKE TR B AR EE 3 N L 72 (Adler et al., 1995),

(102xC3H) #MEfi~ 7 A |2 1,3-7 % Y= 0, 200, 500, 1,300 ppm (0, 450, 1,125, 2925
mg/m°) % 6 Hfl/day. 5 F [ AZ5E L7 3Bk Tl B R /Mg RS b Tun b (Xiao
and Tates, 1995), — 5. 13- 72 0, v a vy a unxziz AT EESHESERER T
%, BB ERERZ TR L~ 7= (Victorin et al., 1990) .

= 46 13- 7’9 CILDEEHIERRERERER

R4 AR s & S SCHR
14 C3H/EI 142 %
. o 6 Efi/day, 5 Adler et al.,
R TAE R , +
i B 3R I 102/E1 1285 - 1,300 ppm 1995
~ 7 A
i F1 (102xC3H) | 6Ff[H/day, 5 Xiao and Tates,
Mz . NS +
PR 2 e | 200, 500, 1,300 ppn 1995
PEMELPEE | >3 7P g o Victorin et al.,
-27 12 _
B . 5-27 5[ 10,000 ppm 1090

+ BB — Btk

4-3-3 EMRBYOLTERMEER
(1) In vitro XE&

A 2 O IR R E R BRIC B W, EBITR A F 7 AHE Tt (DeMeester et al.,
1978) . DEB [T/l %At Ty Tdh - 7= (Voogd et al., 1981)

B RU IR TKE 2 WA F2RRERKER T, EB, =X 7 X U4 —1
(3,4-epoxy-1,2-butanediol : EBD) , DEB I3, hprt J U8 tk TRt T & - 7= (Cochrane and Skopek,
1994b),, £ 7-. DEB (Z. BigBlue® Rat2 fllJiiZ 36\ T /I 0D B 3 s FE (R A7 002 AT I L e
L7y lacl ZEERAESEITIENMEM 27~ L72 b O OFEEITRE O b/l 7- (Saranko and
Recio, 1998)

Mg ST Y > 8Bk & V7= SCE #RBRIZ 35V TLEB & UNDEB 1% S9 DA (2B & 351k
Th (Sasadek et al., 1991a), F v A =—ANLZX X —FJIH (CHO) ffifz -5l T
HRBRICEEDORERNE SN TE Y . RS 13- 74 V= X0 WG &2~ Lz

(Sasiadek et al., 1991b), ~ 7 A & Z v | O Mgl 2 H\ 7o SCE K& O AR 2 5 75k Tl
EB (X[&E T, DEB O A3 5 2 7R L7223 | Fl 221780 B v - 7= (Kligerman er al., 1996) .

—J5,EB J¢ (O’ DEB (%, SCG 7 vt 1 (Kligerman et al., 1996) . R & DNA A kit (Arce
et al., 1990; Vincent et al., 1986) TFatETdh >7-,
(2) In vivo SE&

~ 7 A|ZEB (60, 80, 100 mg/kg). DEB (7. 14. 21 mg/kg) % 2~3[nlfgEN& 5 L7
FBR T, hpre 25K R U= (Cochrane and Skopek, 1994a),, ZEFEAMARIZ SV CiL, SD 7
> NZ DEB 33.4 mg/kg % H[RIFEFEN G L7238 C, BEMAEFEHIRRIC R B 3380 B v 7e h»
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-7 (Sjoblometal., 1998), L7 L. F1 (102X C3H) AcMfdiffE~ v 2 KO Lewis EZ ~ b
\Z EB (40, 80 mg/kg) #. ~ 7 AIZDEB (15, 30 mg/kg). &7 > hMZDEB (0, 20,
30, 3x10, 40 mg/kg) #HEWENE G L7-ilBhC, MR YR B 24 U, BEMEASH
HEREIZ 6 2 3 MElL EB LW DEB TH<, vV ALV T > FTi)-7 (Xiao and Tates,
1995),

Kirman 513 Ea—0HF T, 13-7 X2 P OfRE THh 5 EB. EBD K} DEB NZE
MR OB AMEDFRIRWE TH Y . 215 OZERIFMED XY 7258 X 1%, DEB>>EB>EBD
DIETH 5 LHE L TWA (Kirman et al., 2010),

4-3-4 ZERERMOFEH

NZBWTEBEHMEOFEEN/RIB I TE Y, invitro TN in vivo D28 FLJFPERER 250
T, L ORBRCTHERBMEZ R LTS Z Enb, 13- X Vo 3B RFENE2HT 5
B ERHm LT,

4-4 FEMNAM

4-4-1 A~DOFE
(1) BORE

HITHATHY . A~OE (RARKK) 1B 2FRIIFLNR T,

(2) MARFE

13- 7 XV O AT K DRDAMEREIZONT, NCHTHEFHEOERL LR
4-7 R T, 13-TH P OEFERAIL, 13-7 4V ETE 3ak—k), SBRL
% (4 27— 1), SBR T 2 Emikicxt4 25 (1 ak— 1), KOZERH O 1,3-
TH I PEFE NS A DR B AT B D

(DTexaco 24— k

KET XV AMD 1,3-7 % o o BE T CEE U= BIHEEE 2,586 AD 2k — MIE
I HFETEEN Downs & (1987) 1T L - THAE I TLIK, #0 K L OB RTT I

(Divine, 1990, Divine et al., 1993, Divine and Hartman 1996) . f#&(Z 1943~1996 4E D[]
\CHAEDL BEES LT BMEESEE 2,800 4D a7k — MK L Tl SN, 1,3-7 2 YL
DAL E ~DBBOEHRIZIAHATH 5, 1999 4£F TITHE 1,422 AOFKETHINRH - 7=,
NN EDETEHNL 3B HIT, ZDH B Y 75RO ML RIS 50 Fild 0, FEUE(LE
-kt (SMR: standardized mortality ratio) % 1.41 (95%CIl: 1.05-1.86) & E CTodH > 7= (Divine
and Hartman, 2001) ,

@Union Carbide =2 #— k

RIE D = A b /8= =7 MO 3 FFFO LHNT 1940 2 5 1979 4412 1,3-7 5 ¥ o i
HMEBICEE LTV B AR & L 3k — MR TN, 13-7 4 VT v DA% ik
THEHET, XUBU RO TF L oAy ROBUEIZIINESE LRVEEOIEES x4 &
L7z, 364 ADVEEEZD S B, 277 NTH R IR RER I = 2R AE T8 L Tz,
1990 4EFREMEIZIN T, 185 BT SR S, BAIC L HIET 48 Bl TR AD SMR
L TR o728, U 2 SRR OHIKERIE D SMR 73 5.77 (95%Cl: 1.57~14.8) T

BN AR L= (Ward et al., 1995; 1996b) .,
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@Shell oil = 4— b

KED 13-7 % P RE TR T 1948 4205 1989 A2 F TORIZ 1,3-7 X = D
FBELZTTEBEZ N FHIEEE 614 A2 XBRITam— MNRENMTbIL, ZEIHN
X LFERND 204 (Y T7.64) Thole, 24 BIDETEDH B, NAILKDETIT 44
T2BIDBENATH T2, U o EMBR ORI L BIE 727035 7- (Cowles et al.,1994)
[ U ad— MR 2 BEMFZEIC BV T, FELEIE 61 B2 D . AT K DB 16 #il4:
C. Ul R ONE M RIES I K D310 28 3l 7223, SMR IZAE Tehr- 7= (Tsai et
al., 2001),

DX A Y THak—h

KE A NA AWM DX A v T35CSBR BLUEIC 2L EREE L= BIEEEE 6678 44 D 2k —
MZFBWT, 1964 F£~1972 4FD 9 E DT Z il L7ofE R, B A, BINIIRDB A, U >
N5 M ONE ISR 72 D SMR DA HERR STz, KRS, 40~64 sk OTE BN 72 4F i) 12
FR > 7= it CHIMHE O SMR 23 3.15 & &fE% 7~ L7z (McMichael et al., 1974), 1964~1973
FEO 10 FEH ORI ZEET Y 70T CEIRAE T, Vo gk ONE L RIESIC X 5
IR 5L B, U MEARIMIRIC L DRI 14 FlH Y. NSO OV TIHERK
VEZIZHER L QO BB O MBI i & A > 7= (McMichael et al., 1976) ,

®NIOSH =17k —

KED 250 SBR #i& T35 T 6 72 A LL EREE L7 B A B YEO LT HGH A DS NIOSH (12 &
> TITHITZ, 1943~1976 DRI A TIHITEH L= B33 1,662 4 M Y 1950~1976 40D
M B TIHICEE LI E%EE 1,094 4 % 1976 4F 3 A K CilE L7-f%E. A T Tl 252
BIDOFETE R Y 2GR K OSEIMRIESC X 5B 9 FI[SMR 1551434 B 41, LG 5 BI[SMR
2033 B EVSMR ZoRr L7z, E72, 194341 H/ b 1945 4F 12 H £ CITHi#lEH S e
E¥EF (B O SBR BUE T b oo m#RER) ICRE L SMR 1, Wiy &fEx R
L. BIMHEDO SMR X278 Th-o7=, —JF, B THTIT 80 AN L, V7R M ONE L
RIEEZ X DR H)IE 2 BI[SMR, 0.78] T&H > 7= (Meinhardt et al., 1982), [FIEED a2k — k%
1981412 AR (B TH) F70131982 412 AR (A T3) F CEMNEE LR, A TH
DIETIE 390 Billz, B THiDFETEIT 148 BT 72 o 7=78, BIFHE ToOHMAIL. A-B T
TRE X « OBEMIEEIZ LD SMRIZEMARD bz me . A LG TO Y VR ER
OSHIRE PN 3 45128 5 61 (@&l 2 B K B3ET) 12720 SMR OHEINMN FL 5372 8 D& T
#»-o7= (Lemenetal., 1990),

®JHU =2h— b

KE RO HFZD 85D SBR FLIETIFIZIBNT, 1943 4EH 5 1979 4F £ TITHKIK 1 45
EICE DT BMERER 13920 4 &2%5RE LY a ViR 7 F U AKRY (JHU) DL RH
HTIiE, BABYEOBARME IR SMR 23 1.28 72720 &R E | &KL LTI LE
ROWNINTH S 7270 > 7= (Matanoski and Schwartz, 1987), L L. [Al—=dk— k& x5 &
L7BBRRA Tl b 1,3-7 % Vo U ~DORFBEN L\ EHER S 5 BEEEEE 0L
BWTC, [Z0Mo ) 2 WEREE ) 12X 25128 9 41T, SMR 2% 2.60 (95%Cl: 1.19~4.94)
LA BRI ZR LTZ[SMR, 2.60], BLE(EEE 2 AR ERAE T2 &, AlROAE
7REREISE TR AR NIZFRD 51 7-[3 #; SMR, 6.56]  (Matanoski et al., 1990), [F]—=d— b
xfgl Uiz ok — NNIERIRHRAFZE25, Matanoski © (1989) ., Santos-Burgoa © (1992) .
Matanoski & (1993). O Matanoski & (1997) (X » CTHiE ST\ 5,
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(DUAB =t7x— |

KERORDFTZD 8 HEFd SBR & T#HC 1943~1991 4E1C 1 4ELL HE#S Ui-EEs
17,964 Nz x4 & L C University of Alabama (UAB) 23T - 7ol 73 & % (Delzell et al., 1995;
unpublished data, U.S. EPA 2002 £ ¥ 2 %k 51H), ZOMFZEIT HU aadk— basxg & L7z 8 1L
b 7 T35 Q970 FIZBRAA L7 1 T8 % FR<) & NIOSH =2k — b5 L7z 2 TH% 1
DIZE L OTEF 8 DATEXGRE L TWDH T2, Al 2 98 L kR — FRENEBEL TV
5o ZOR—ak— hAaxH L L2213 Dezell & (1996) & L CTHRUICHRENTEY
[ TR EE S L7 E3E 15,649 40 (AN 87%., AN 13% ; 75% 2% 1,3-7 ¥ =
iz, 83%MAT L U BFR) BEXMRIZ, DAUICKDIEEERELI T2, DAL DL
950 B, HIMIFIZ OV TITIBFEIFE T A4 Hav, FRC, BFZEBREPERE DL 10 Flo
SMR 2% 4.3 L EWMEZ R LTe, [FPEEF )T 2 BMITIX, Sathiskumar & (1998) (X -
THEIN TS, HZ, 1998 4 F T 17,924 4 O BHEAEHEE 28B4 L, 1992 4% Tl
1AL ERES U7 R IOk L EFHRMT 7Y Sathiakumar & (2005) X% Uf Delzell & (2006) 12 &
DS STV D, BRI X DA HIE 71 FI[SMR, 1.16; 95%Cl, 0.91~14.7] C, *FHREER]
TH I AR ALY 20~29 £ C, /0 104FELL EVESEICHEH L7ZHET SMR 13 KMl
TH-o72[196]; SMR, 2.58], F7/-1EExT Y 7 BIOFHE TIIAMIERHREES TD SMR 2 Al
TH o7 [144; SMR, 3.26; 95% Cl, 1.48~5.46], &LV /P [ e 1 L EEE VE S Crfi o
SMR %R L72[5f; SMR, 6.07], —Ji. HHEM: A IMEIC K 285 TSR0 E BEE A
P 5 ], SMR, 2.95] K& OMIfF 78 BR %S £ 1847 3 ; SMR, 5.22] Tl o 72, LR L REGS7
BEDED, BABRESCUIMEEFESOER L ORI T2 o7, Fiz, FHlak—Fh
TlE, 8 D LD LMAEEEZ BT H N ADETERRME LITHONTEBY . fli R ORERED
ANTHONT, SMR OFBERINNI: BTN, FERBUSOERENBE L TV 5 J§E
PEDSRIE X 7= (Sathikumar and Delzell, 2007; 2009), (2, [El—Dak—+rDHH, 1,3-7
BT RMOICENE (A F Lo, PAFIICF A N—RAA bR L) OHERBEN
D 6 D LEOREEEITHONT, LV IEHRBERBERELZZE LB BADRLZ
TAE LR, 137X Vo o BRIC L D U A7 OBIME R A RS S v, R A s & o
ENBEE TH D Z & 2345 7ho 7= (Macauso et al., 1996, Delzdll et al., 2001, Macaluso ef al., 2004,
Graff et al., 2005, Cheng et al., 2007)

® 7 %% 2N Port Neches-Groves &% = 48— k

KET % 2 D SBR L2 9% Port Neches-Groves 5% 12 1963-1993 4£ (23 - T U
7-/E4E 15403 N (BB1E . 7,882 A, Zcfk : 7,521 N) A RIZRIC U THAETIX, LTl
WL FRITHEDPRD LNR ST b D0, BHETIEY )& mAR23A O SMR 73 1.64, i
D SMR 2% 1.82 Th o To A E Tnro 72 (Loughlin et al., 1999)

@7 FH AIN/NEB A
KETFH 2T, 1,3-7TF P RO o D2 R L o ks A FeESR L
OBEMEZFR D720, 997 AD VY /& MR A O (1995 4F-2004 F2H7) &, ZEX
HOREZTE LIfER, 1,3-7 % Vo 2R & B RRIESR OB N A b v [
(RR) , 1.40; 95% Cl: 1.07~1.81], 1,3-7 % V= & & 2MEEBEE A sk OVarE Y o X
PR O AFR O RRIZZNEI., 1.68[95% Cl: 0.84~3.35] & O 1.32 [95% Cl: 0.98~1.77]
Tholz, 1,374 VU BFEREL D VO EORAZREORITITHBEIIRA Lo T,
. AMFEOBREIFEERIINVPUEBL L EDOMTHLA LN (Whitworth et al.,
2008) ,

IARC [TZ AN FIZOWTUTO L IZHRIELTWAH, SBR TN 1,3-7 % v ol T
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55 COREFLMFFTRE RITI S ITIR Y > 7 CROBEMEEGE O U 2 7 8%~ L TE Y, SBR
T OZERE RITAMBEOWE ) 27 2R L, 1,3-7 X V2 ~0 BT & HE-50F
BzZ/RLTW5D, —F, 1,37 % V=2 T TONFIERERIT A MR & O Y oS EO
FIZEDMEY 7 SrOEMEEOWMFERAEZ R LTS, 1,3-7 ¥ U 2fk b ik
VORRERE DN L OOV 1,3-7 ¥ U U RE L ko AMmEO Y 27
& OFBMEICEIT 2RI L > TH IR &N D, MRY > /R OB OJRE & O
FABEMEIC DWW TR, EE U TERIER D RN L2k 0 U A7 HEEEOREN R+ Th
0. EFREELE LTIEEE, L, MY oNEE B A KB L7z AT, [
R DRELIZ 2 Th S (IARC, 2012),
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= 4-71 EHEFHEORESFBICLIBHEOEEIETL (SMR)DEED

SMR[ZE 1 %] DTexaco | 29NN | gygpargif | P71 GNIOSH ®HU DUAB ®7 %=
(95%Cl) __Carbide L5 S ks
13-7 % Dx  HETY ZF L1372V T (SBR) B T4 SBR T4k
Divine and ] McMicha . Sathiakumar et al., | Loughlin et
51 A SCik Hartman, \{\gg . igggé“ ;(’El et als |\ o o al, gﬂggghardt et als | Matanoski et al., 1990 2005; Delzell et al., | al., 1999
2001 : 1974 2006
. y 15,403 (%
e b kFEE R 2800 364 614 6,678 2,756 12,110 ({4 A 10915 ; 2 A 1,195) 17,924 & 7880
R AT 1 I A 23 F | AR R g
I ICI:/)Z;RS,?Z@ e L L a084te | et | B PN RUERR P 2@ 1R ﬂiﬁi/ﬁ}ijhaﬁ%&nﬁﬁq P
gl ol ol 5 A P kS
140-64 j &
o 0.90 [333] 1.05 [48] 0.55[61] | 1.04/1.09 | 0.78/0.86 | 0.53 0'8528'%23_[0533/ 64] 0'92(/(1)';2_[11(2)3“9] 0.92[1608] 1.22[31]
(081-10.1) | (0.78-1.40) | (0.42-070) | [351] [45/39] | [L] DILL18) 089179) (0.88-0.97) (0.83-1.73)
I, ;f;gg:ggg 1.41 [50] 1.75[7] 1.06 [3] \D 1.552.12 | 0.78 0'9(7(;17';_61[5232/ 7] 1'4(6(;58;3_72[;3/ 6] 1.06 [162] 1.64 [12]
WA | gooooes | (105180 | (070361) | (0.22:311) [9/9] 2] 1059500 871107 (0.90-12.3) (0.85-2.87)
U A
2.03 [9] 5.77 4] ] 226251 | 1.81224 | 132 0.61/1.32 [7/1]
%%ﬂg Al | 200 (093-386) | (L57-14.8) 1l [14/6] [3/3] 1] (0.25-1.26/-) 0.38/5.32 [1/1] ND ND
B | o 1.61 [4] [0 [0 b L2 [ 1.20/- [8/0] 1.20/- [2/0] 111 [12] 1.46 [2]
G (0.44-4.11) (1] (0.52-2.37/-) (0.15-4.35/-) (0.58-19.5) (0.18-5.28)
EZ Ly 1.27[7] 0.95 [26]
s 203 051260 ND ND ND ND ND ND ND (062:3.40) ND
3 148 1191 1.00/1.17 [53/5]
FELLSR U | 200, 202 0.89-2.30) ND ND ND ND ND ND ND (0.75-1.30 ND
e 095 /0.38-2.74)
| 7:204 12918 2232 28315 | 203278 | 1o1 0.96/2.18 [22/4] 1.34/6.56 [7/3] 1.16/3.26 [71/14] .
fiE | 8204207 | T e s -[0] e (505 o (0.60-1.46 (0.53-2.76 (0.91-14.7 (06739
9:204-208 A1 o /0.59-5.60) /1.35-19.06) /1.48-5.46) 0173,
fhod Vo a b b 1.11/1.16 [17/2] ¢ 2.60/4.82 [9/2] ¢ q
SRS | R (10'3728_[;%8) (8‘82_51]17) (cl)'ié_f]m ND e |- (0.64-1.77 (1.19-4.94 ND (é'gg_[;]%)
B T T T /0.14-4.20) /0.59-17.62) e
1.05/1.45 [34/9]
e 0.47[7] 2.41[5] 1.87/2.19 - 0.57/0.70 [4/1] 0.85 [64]
A2iA | 151 (0.19-097) | (0.79-5.63) ND [39/12] ND ND /é%;il?'gf (0.15-1.45/-) (0.65-1.08) ND




[V 0.88/1.18 [37/9] 1.04/0.84 [154/6]
%l”%ﬁ’ 185 (gggﬁﬁg ND ND lﬁg%;7 ND ND (0.62-1.22 ND (0.88-1.21 ND
o 10.54-2.24) /0.31-1.84)

"1:1943-1945 4E (2B HUE H S AL 7= 97l (ki oo SBR B |2 4o o 7= i 2 @2 #E) % ICD:International Statistical Classification of Diseases and Related Health Problems (3%

975 M OV B PR AR R RE D [EIBE AR R0 30 1. 0 JEIZ DWW TR D 720 B DIZ DWW TIE, RAIC L W 3 JE L7z,
% |CD8[202,203,208]; *: ICD8[202,203,208,209]; :ICD7[202,203,205] ; %7 L% L5 » (ML D U > S¥s i 22 A5 (1ICD A1)
SMR: standardized mortality ratio (££7#£{L.3E kL) |, ND: no data
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4-4-2 BY~DEE
(1) BORE

HETHATHY, ERBW~DOLE BORK) ICBT2HFRIIH/ONR-T,

(2) RARE
FERENICRET DB AME (RA) OFEREZR 4-8 12T,

M > B6C3FL ~ 7 A (60 PL/M:/RE) 1 1,3-7 % 2> 0, 1,000, 5000, 10,000 ppm (O,
2,250, 11,250, 22,500 mg/m®) % 2 WEREL[EG A ZE L 2 ERBILE L- BTk, RE L O
EFRICEEBITEO DT, MRTFHIMRAEOR R, FEMEEM: & OMEEMERZE DR AT 2T
BN H - 7= (Bucher et al., 1993) .,

U.SNTP O #JEIFER TiE. MEkEoD 8-9 i B6C3FL ~ 7 & (50 PE/ME/RE) (2 1,3-7# P>
0. 625, 1,250 ppm (0. 1,380, 2,760 mg/m’) % 6 M§fil/day, 5 H/i#. 61 W ARTE L7,
HERELZ B SRS AE SR DR VDR O ML AR - S 40, HED 625 ppm #E & UMD 625 ppm #ELL |
THETholz, Fiz, BV S, Il oo fifi i K& O AUE 30 JIEIA3 A3 625 ppm BELL k-
RO BT, oM, METIEAERICEMLUZEREE L, BiE OFEE IR A, A
D RRIEID A FLAR O PRDN Ao IR B O BT B A B 23 22 5 AU 7= (HUff et al., 1985; U.S. NTP, 1984) ,

13-7 XV DRENADZFERE & RFEWIR & OEZ 7T 572912, USNTP [X
B6C3FL ~ U A& W TR AT > 7=, M~ A (50 PL/EE) (2 1,3-7 XY 61
f#l/day. 5 H /3 T 200 ppm (440 mg/m®) % 40 # [, 312 ppm (690 mg/m®) % 52 i [, 625 ppm

(1,380 mg/m?®) % 133 [ £ 7213 26 H[E 588 L. 45 104 38 £ TIERTE THERF L 72, T DRk 5.
ZFBEHM LV BRBREEORGIVENAICEET HZENRBEINT, WTHILOERGHETYH,
U 2 ofE, DI E AR, O RRIE2N A, BiE OFLEREIN A, N— X — RO RRIEIN A, X
IINTHRIE D RRIEI S A 70 Eib 3 2 2 FEER & RO SR S vz (Melnick et al.,
1990)

U.SNTP @ BINEER CTix, Mo 6.5 s B6C3FL ~ 7 A (70~90 PU/ME/RE) 12 1,3-7 % Y
T 0, 6.25, 20, 62.5, 200, 625ppm (0. 14, 44, 138, 440, 1,380 mg/m®) % 6 W§f#/day.
5 HOE, 2R Lz, 24MEETIL, RIEHETH D 6.25 ppm THEIZAT (i & O
KEX) BEOHEMPBED N, TNV b EEEZRBEIEOMIEICISNT, Ul O
i fn 727 PR PR, il Ry OV S S D BRI 23 Ay RiTE O FLERREI DS Ay ~—F — RO BRI 3 A,
FEHIIE D BRI/ 23 AU 358D BTz, F 72, METIXFLAR DR A B K OV 0 SN B FEART A5
J B O 78 A2 SR AT FATHIIN U 7=, MERED 625 ppm SREREICIIT 5 23 LA o T EIE CRIA
XM ) U RETH -7 (U.S.NTP, 1993),

I B6C3FL ~ 7 % (5 PL/EE) KOWRMED FMIE L ka7 A L 2D 720 NIH Swiss < 7
Z (BUL/EE) 12, 1,3-7 2> d 0 K10 1,250 ppm (0, 2,760 mg/m®) % 6 K¢fifl/day, 5 H/
HTHREIFE T WARE LR RO U o EORAHE X B6C3FL~ 7 2 T57%

(34/60) . NIH Swiss~ 7 AT 14% (8/57) Th -z, ZDOZ b, WA [MFHL ke
TANVANRWES, 1,3-T X VDY o oNEE IO U TR AR A REME A RIS &
nTW3 (ronset al., 1987b; 1990), —J7. IARC DU —F > 7 7 )L—7 % Swiss ¥ 7 A Tl
D IS PIE S OV > S JEDOFHEFE OIS MEME < . T3 6 OJEE O3 LTI R IR A
G- L CWa etz L T\sd (IARC, 2008)

4-5)8#x SD 7 » b (110 PU/ME/EE) 12 1,3-7 % 2 =~ 0, 1,000, 8,000 ppm (0, 2,250, 18,000
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mg/m®) % 6 FfEl/day., 5 A/, 14X 2 FEMWAZEE LI-RBR T, 2458
FECHEIN U 7= S 1, HE & B TSI IR ORRIE S ¥R D Z A 7 ¢ & AlfEE,
#HE T FOR IR M R MR IRAE 2 A (R ERE) R OSLIRIRIE S A (BRE) Thotz, TD
fh, FEoORE (W) LKOYr v (HER) LIEEEEOHIN%Z 5~ L7 (Owenand
Glaister, 1990; Owen et al., 1987)

F® 4-8 13-TECTIODHEMBAMKRRER (]RA)

THRABE N

iy . ; N | DA i
s e 54 R B & b £g LGREE | NGAEE STk
~ U A |2 K (L]0, 1,000, 5,000, |58 7 L ND 10,000 |Bucher et al.,
B6C3F |[Fl) 10,000 ppm ppm 1993
1
B e
~ 7 A [61#E, |0, 625, 1,250|625 ppm LL_E 625 ppm  |ND Huff et al.,
B6C3F |6 Efi/day. [ppm I MR oNE, A (0 1,380 1985;
1 5 H/A D NRIE LA A mg/m®) U.S.NTP,
i W DO E P IE (R LG 1984
te), EEMEY LoNHE, iR
B OPRE TN A, BTE O
SR X8 A
~ 7 A (13- 26 (625 ppm U »oR il Ui P E, fifi0]625 ppm [ND Melnick et
B6C3F |6 i /day, WRIES 23 /v mii'E OFLEEMEA AL | (1,380 al., 1990;
1 5 08 IN— S — R JERIEDS Ao, JTF A | mg/m®) U.S.NTP,
i D NRNEID 1993
40 A 200 ppm U »oR il Dl A E, it |200 ppm|ND
6 IF ] /day. PRIEIAS Aoy =2 — RO BfiE/ | ( 440
5 H/#A S A0, JTHINE O BRBESAS A mg/m®)
52 i [ 312 ppm U o@Dl AR, Aiioo|312 ppm|ND
6 i /day. JRIES 23 A, BiTE O FLEEREIDS AL | ( 690
5 H/# N — [ D PRI 75 A SR |mg/m®)
D JRIESDS A
~ A (24, 0. 6.25, 20, |6.25ppm L4 | : fififla/#l 5% 3 12(6.25 ppm  [ND U.S.NTP,
B6C3F |6 I [if]/day, 62.5, 200, BT D HRES AR EICEm | ( 14 1993
1 5 H/# 625 ppm mg/m®)
O e
~ 7 A |1 AR 1250 ppm fafig U > /& (34/60: 57%) 1250 ppm |[ND Irons et al.,
B6C3F |6 [ /day. 1989;
1 5 H /i Irons et al.,
i3 1990
~ 7 A |1 AR 1250 ppm fafig v >/ & (8/57: 14%) 1250 ppm |[ND
NIH |6 FEff/day.
Swiss |5 H/i#
Jii2

37




©C oo ~NOoOOOh~,wWN P

el e e o e =
O UM WNERO

17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

BT . , BB~ | BBA i
s e 51 ] b5 & i £g LGREE | NGAEE STk
7w b 240, 0. 1,000, 1000 ppm LA 1= : FLARMRAE/2S A [1,000 ppm  [ND Owen et al.,
Sh) 6 Wi /day. {8,000 ppm FEORE () (2,200 1987;
WerE |5 BB mg/m®) Owen and
Glaister, 1990

ND : not determined

4-4-3 FHERBMORL AN

B6C3FL ~ v A (56 VCME/RE) XX SD 7 » & (56 VL/ME/EE) (2 DEB % 0, 2.5 X% 5.0 ppm
T 6 W¢fifl/day, 5 A/ T 6 BRI Az L, sRERBIAATR 18 1> A RIS A &2 i~ 7=k
BWT, v 7 AT N—Z —JROJEGHEE OB (0140, 2/42, 5/36%) NH LT, [H
FRIZ, v N TIIHEIC SO R BB A OEERIN (0147, 11/48%, 21/48*%) NAbHiLT-
(Henderson et al., 1999; 2000) .

4 Swiss ~ 7 A 30 T (Van Duuren et al., 1963) K OVl Swiss < 7 A 30 Pt (Van Duuren et al.,
1965) |Z DEB % i 3[a] (100 mg/[al) %l (@Ah) UAESIZE L mN AR T, &
18 A R T I FEE R A GR D BTV 5,

MEHED AL~ 7 A (15 PL/VE/RE) 1< DEB (34.8-2232 uM/kg) %3 1 [5] 12 B R IEFEN S L .
39 BRI ZBIZE LR T, WTINoORGEEHIB W THIERHE O (40-50%) 73
B 537z (Shimkin ef al., 1966) .

4-4-4 HAAEDANZX L
AT RTE#RIL, IARC O (IARC,2012) ONEBEEZF L Db DTH D,

Z v b OFFIE B B O LU T2 T DNA (KL, 777 =2 D NT AL TR S L5 (NT-
(2-hydroxy-3-butenyl) guanine (G1) . N7- (1- (hydroxymethyl) -2-propenyl) guanine (G2) .
N7- (1- (hydroxymethyl) 2,3- dihydroxypropyl) guanine (G3) . N7- (2,3,4-trihydroxybut-1-yl)

guanine (G4) ) . F7=. XD GAMTIMAD EIE GL KON G2 ik L v 2 (Kocet al.,
1999) . G4 A% 62 ppm (137 mg/m®) @ 1,3-7 % x4 §T7 7 h—IZET D Ot
L. G1 }x T G2 fHfAI%, 625 ppm (1381 mg/m®) % £ Tl IFIFEMANIEINT 5, Powley

5 (2005) (X, EBD ##BE LI~V AKNT v M)wwea o v -THbvVa IR DAL,
DNA-GA - AR DTE i Je O ik T-& v Hpre Z2 O A& OBRNFEIL TWDH Z &2 b,
EBD DO REFMESCIHENBAMESOE G RBEIND EHME L T D, N7-7 7 = AR E
2T ) OGS ZE Z L, DNA O Y U A2 Z DO FE EOREIZT H, =RF Ak L
AT,  h D N3N, 7T =D NL E NN KT T =D N1 & N2 LD fHn
RIERL & LR AT B 59 280 & b U L1G 5 (Selzer & Elfarra, 19963, b, 1997; Zhao etal
1998; Zhang & Elfarra, 2004) , 1,3-7 % ¥V x= VU % % & Ltyﬂ%ﬁ%@ ) v NERIC
N1-trihydroxybutyladenine £ A& D E N AFE D B 47z (Zhao et al., 2000) . Z L% N1- 77
=DTNAFNME, FLTTAXFUA ) VU TORT 2 /kii%&%ﬁ@ﬁ%f%é
(Rodriguez et al., 2001) , L7=73-> T, DNA EHIFICT AF 1 7 DB B //}:i’t‘-ﬁ%ﬁ
B L, AGEREZEZ L TWnbHE&E X Hisd, DEB X DNA-DNA BEL B S E 5
REMET VX A LBl TH D, DEB 1L MIC DNA O N7 (D77 =2 % T F L, N7-
(2'-hydroxy- 3',4'-epoxybut-1"-yl) -guanine & / &% K325 (Tretyakova et al., 1997) .
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#ﬁ-b-b-b-bwwwwwwwwwwl\JNNNl\Jl\JNNNl\Jl—‘l—‘l—‘l—‘I—‘I—‘I—‘I—‘I—‘I—‘
(631 W NP, O OO0 ~NOOLA WDNPEPOOWOWOWNOOG PA~AWDMNPEPEPOOOOLONO O A~AwWwDdNDPELO

TR AL L7 O HIRIE, IR fEIZ L D N7- (27,3",4'-trihydroxybut-1'-yl) -guanine
BT AN DT T = ONTHRT T = DONIN E e THZ EbBICFEETH L
DHE SN TWD, %EOMKRX, L4-bis (guan-7-yl) -2,3-butanediol &% O* 1- (guan-7-yl) -4-

(aden-1-yl) -2,3-butanediol DZEHE % KAk 3 % (Goggin et al., 2009) . Z i1 5 DEB FA D 2
>0 DNA-DNA ZEG X, 625 ppm D 1,3-T X Vo v 2 BT L1 7 v PO~ T A THE S
e, v~ ATIEE D ZL OB ST (Goggin et al., 2009) , Z L5 D DNA #4fH
X% DNA SHN DT ) AR, ZRRERSRKRER AR & Z 7, DEB 277 =2 N6 {iL
T DAN Z 7 ¥ AT HREE, BT T = AR D J5 75 DNA-DNA Z4E 1K X 0 B Jeryic
Rk &5 (Antsypovich e al., 2007) , DEB |Z DNA-DNA ZEf& 2 k9 2 Z L1 K - T#Els
B RFMZ R TR bBMORE THD EEZBND,

13720 b 2D RFMEREDIL., ~ T A RO T v b Ok & ek« 20l R
THEEBEEHRT D, 1,372 V= 20 (EB & DEB) OERFME lac-l ~ T A
K AN T - i O ML 2 VTR TfER . B E L ORI OV T ATHSTA R 7~
AN—=T g SN L. (Recio et al., 2001) ., ¥£72, EBD X UNDEB ZF ¥ f =— AL A
—CHO-K1 #fE D Hprt JEIZ I 1T D2 F &2 FH~7- 455, EBD I% DEB ™% 100 fi5 D2 B JFME % R
L. EBD IR, GC—AT b7 Vv a U KINAT-GC b7 v g%, DEB L, KK,
GCoAT F 70V v a MONAT-STA b TV ANR—=Da v ZEBZI L, 7=, TT=0~0
TERIZ. DNA Ik O 7 e 7 v A v —# L7z (Lee et al., 2002) . Fernandes X U} Lloyd

(2007) 1%, 2'-deoxyuridine fIII{E &\ 5 KEED 1,3-7 & ¥ U HSRAINA % & T DNA OE1E
TIE.GCAT h v vvarvaITEHELTWD, £72. invitro TIE, THUH DOE LI
DNA HERBEE DT S Tie, mEH BIETOBEORE L TWH~ T R E, BAER <
JALY 1,37 TR0 DEBICH T 2 ERFMEOEZENE N b b B MEICET 5
V=N —EFFE LGS ENRBINTWD (Wickliffeer al., 2003)

TR RIIKERESRE (EH) OIEMEIX. ATEEERRBD LN TS, 13- T XV %
B LTV DHEETH EH OIEENMR O~ A F—#E B TR EFFOAN 1,3- 7% Vo v Dk
IS U CRREZMEN E > 72 (Abdel-Rahman et al., 2001, 2003) . —J7. HPRT J28K75 H3
BR 1% SCE RBROFEHRIC, GSTMI XX GSTTI #&5 +Z2AIC X 2 EBITED N2 o7z

(Abdel-Rahman et al., 2001) . W&GEREEEH TR T % HPRT 5 &kwi%méﬁxﬁﬂi% X, Zhang &

(2004) . Albertini © (2001, 2007) . Lovreglio & (2006) K (% Wickliffe & (2009) D& ¢
ITRO LN TE LT, EfFEDOEE TR & ORRIZIRIE S IV TWARNDS, kxRS NR R
K ORERITELRDAIRMENRH D, GSTTI Bl THMEIL GSTTI Rk &t LT, DEB ot [V

VRERICE T D SCE BAZ A FICHIM L (Wienckeet al., 1995) . GST & A3fL# > DEB D fif
FLICHEETH L AR 2R L TW\W5, EBIE. ADKW Y /BT SCE oYL ta ik B 4 5|
TEIT, GOV L RERTZ DX H REENAE LN DIL, DNA HBEAL OBRFEEE
HIZE2H50THS (Kligerman et al., 1999)

TR F AERH D DNA EE~DOFEIL, thORBROMIEN O bRIN TS, il 2,
X7 VAT RREEEEARKEL TS~ AE, AR XX LT 13740 0R
TR AR R T DB DR N E (Wickliffe ef al., 2007) , B & ANDFE A
PIZET 2 A = XL OBMEIC ST, 13- 7 X P N5 & RSO Z RN A DE
BTHHEEL T EHREINTNDEZ ENnD Y, v U ADEBFIZHED 54D K-Ras. H-Ras,
pS3. pl6lpls, B-717 =2 H1E, DNA ~DORUGHE SRR L 2 @B mEOME LS %
5N TWD, K-Ras B (2 R 130D G-C T U ANR—=V g ) 1%, 137X PRl
2D ENIES, i, AiE. UV SEROBATE L TR LN TWD (Hong et al.,
2000; Sills et al., 2001; Ton et al., 2007) ., ~ 7 ZADWKONEEIL, WA ps3 D GoA F TP =
> ThsH (Kimetal,2005) , NAHHIEIET O pl6 K pl5 & 1,3-T X VT HED Y L RER
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DOWIMNCEHE 2 ZE 2> TODATREMER 2 (Zhuang et al., 2000) , ~ 7 A DHLRD AN
WU, p53. H-Ras KO B-717 = ANZEE PO D (Zhuang et al., 2002) . Z L5 Dt
X, 13- 7 X V= ORDAMICBEEBEHEEN R AT =X LAPREICH D EEZRLTNDLHO
LEZOND, EEERBROMSERIL, DEB AR UbREMOF . kb BV EmEt s
RLTWDH, FRRED N ERFEESCENDAMEICED X I ICEEE LIFTNEIAHTH D,

4-4-5 FEMFMECEH

13T NTFERTHATHY , BROBBICLD2BEET — 203 Boeholzlod,
WARIE DT — 5 2SN THED AEDF 1T T2,

1,3-7 X2V OW ANFFRIT K D2 BRI K OV DS AME % BRI L 7= B SEBR e N D FE
T=HEHE 13T AV FERFNEAE T OEEOCRVENAMEME TH D, £,
BRERBE ZRIRE LTEEED aR— FFFRICBWT U 3@ ML RIS ORI A EE8D 5T
B, FH, Z2N60EET—X|IZES Y RTHEMTOATWS, Lo T, AHEIZEH
F B IENAMEDOE EVEFIME L, ANDEET —ZIZHESE, VA7 LUL 10° D REREeR
(VSD) #HHT 5L LT,

AEEMIECREEICHND 2=y FY 27 (UR) & LTix, EEME TE—USEKRE
AT FRBN DNFET D, TOFTH, KOHMEARE | FEMAR BB L FYE
R DY R IE N R STV S Delzell 50 UAB =2k — b (SBRAKTH) 1T 5
WHIeAa L LT, ILWRBHEEL VW TE-—NSEREHE LAY 2 —F D n
U > A BT (2004) (24R 5D E&MT —4 (HM SMR O = 0.0038/ppm-year) 7»%, #H
BOREE 2 AT DEARICESOCTHEH SN KE S HBc& 5, BESTRERER#S
(20068, b) 13 BRBE A 5 RKIE YW E OFFEHME (U 227 L~UL 10° O K& TR E 2.5 ng/m®)
ARETHE., ZoBXE2HWTHLBETICRT S UR & 4.0x10° (ug/m’)t L& L7-,
AFHICB N TS, 2O URICHESE, WARBEOAEEFEME (V227 LU 10°) % 2.5
X107 mg/m* V&5, BOREOHERMEL. ADKEE 50kg, 1 HIFEZE 20 mP,
WEINER 1.0 ERET 5 2 &2k v, 1.0x10° mg/kg/day® & i T X %,

4-5 FEMXICEAT 5 FDMDIER

-5-1 £4ARNESH (KRNFHRE)
B 4-1 (2, 13-7 %z OB EZRT, 2B, LFIORTIERIZ. EU O U A7 FF
fli (EU-RAR, 2002) OINEZEEDT-HLDTH D,

4

(1) ANZEY 51FE#H

NIZET 2 EANHEOIHFRIZREN TH Y | WRAREICLLHREDHATH S, 3-4ppm D 1,3-
TH T W N LT E ORY TN AN R, 13- 74V R RR T T
> (1,2-epoxy-3-butene : EB) IZfU#f S 7=k, ARSI T 7o VA — ARSI ND &5
2Nz, £, FEEOMIETITIE EB OA~E 7 0 B AIEDFEENHER SN TWS, #
BRI E LT EB OANLD 7Y — RIS RIIHBRE SN o T2, 7TV F =D A
NI =g (TNVETFFHY) WERBRESNTEZ &6, EB OffaIZiE, KSR X
DT T TE =N ASORBEBEE EH S TND I LRI, 1,37 XU RO KD

O g AR FE DI P DA EVEREE (U 227 L1 10°) =10°,/4.0X 10 [(ug/m®) ] = 2.5[ug/m’]
@) % [ R D FE DY A D AT EAMEFRAI 1 = 2.50[pg/m®] X 103X 20 [m*/ H ],/ 50[kg] = 1.0 X 10°® [mg/kg/ A |
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8RR IS > I« AR S5 TREME IS, WEMEERRMEA EE L TH AR ET D Z &
TRV, 2D DORREEIZ L 2WIRO AT RetEIHEV & P EN D,

(2) BT IEE

FolBEEPAZRSBEEICBT 2RBRERND, 1L37 XV 3TN b RIE LD &
EZOND, FTomE T, I - AEHETK 1,500 ppm £ TIRHELH A — R SR E R IS HEW .
Tl EFfaFREIC R D EE X NS, FEWINBITIALS KEBRIIOATHEEZLND,
13- 74 P OfREHE., CYP-PAS0IC L > T EB BN END Z EnBiaE DM, % OMRHEHRR
BITEEH Y, INETF Ao E. TR Y RIKSHRBERICE D 7T o O d—~D K5y
fif, DEB D/ L, T b= ARX AR EDREMENH 5, £, =ARF ALK UKD R IK
ST, BIEBNC Y A Y b= L DIERRIZDRN D AN H 5, “ERLIRFTE N L OB T AL
ENDMZOVTIEHMETIE RV, PR L O AR I TS, FolHEE ERHEIC
B3 1,374 =y ROF ORI OHEM O E 2RI, BHRMELTHY . b
PR b e = 5, FohiE TIE, PRI AT 77-99% 723 Y-I0 5 e i CHtt S hu, 7R 0 13
W HTHRE S NS, 137XV OROLKORERED N axxT 47 AZET 57
— ZIERBDOEROIFMEL RN, TRODORIL, REOREBICEH L TUTERTE S LR
NDOHLDOETHEND, £-. SR AKER & 2HWARBRO LB D G, BRI EE R
BB A2 S L) ATREMEZ R TARILT A2, 13- XD R aF kT 4 7 ATHONT
FENREENDHY . Ty PEREBL T RIEREL 720K 47 EOWRIN -REFEI NS 5,
SIHIZ 13T H VDRIV RERFEICBNT, vV A IREMTH D EB =7~ hDFI 2-20
AR T 2, 7 v F RO 7 A TERIME T 2 72/ T YR % oAb LR IEIEE 12X
VRETHREINTEY, FLOmEH THEEMICREY & L TRSLTW\W5, DEB O
MR L ~LE, Ty PERBL T RZBW T ICEL, &mTT7 v hD 163 5L 019
FERBFET D,

CH,=CH-CH=CH, BUTADIENE
i MFO
CH,-CH-CH=CH EPOXYBUTENE
2 2
\\ /
o GSH-S-TRANSFERASE
MFO EPOXIDE
HYDROLASE GLUTATHIONE
CONJUGATE

CHy - CH - CH - (IH2

o o CH,-OH-CHOH-CH=CH.,, BUTENEDIOL
DIEPOXYBUTANE 2 2

v

EPOXIDE
GSH-5- HYDROLASE

TRANSFERASE

MFO

GLUTATHIONE CONJUGATE v
CHQOH —CH20H -CH - CH_ EPOXYBUTANEDIOL

2
o~

EPOXIDE HYDROLASE

v

CHZOH—CHOH—CHOH—CH2OH ERYTHRITOL

+002 (source unclear)

K 4-1:13-74C T 0 #HE (EU-RAR, 2002: —X 5| MA)
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(3) In vitro i E&

N DK Z FHNTZ in vitro #RBRIZ LV . EB ~OEHIIFIR. ik OVEB TR Z 2 EE 2 b
Lo ¥UATIE 1,37 XV ORBHIx LT, i & IR CRIS o RBNEEEZ R LTn, —
. 7w PEORANZEBWTIE, & o biThh b3, R X 0 K& 22 RETE M
EHLTWE, 7y FEOAMR T, OB ERE L0 b RER N8 I ER T
HoT=N, w7 AMBETITT v M RO & i LT ML EOLNEME TH o T,
~ U AD & & HHRE TIX, EB OfEIXI NV F A UAAEMNET, MK E DT Ty
ﬁ~w®éﬁﬁ74% BRELELTEAOND, —J. ANDOITIEE ifi#k Tix. EB Ofif#x

KGR CTH Y, IV EFF AT —HTH D,

EBH NADPH 7#1£ FC. EBD & DEB # ¢k L. DEB OEKIZ 1,3-7 ¥ V= ZiEH Lz
~ 7 ZADORFAR TR S TWDH, L L, EB %@ L7= CYP-P450 @ ¢cDNA EHAAF I 7 1
Y —ATIZ.DEBWNEMREND DD 1,3-7 % P Ui o AL v b iTlE##RE Tl DEB
IR S, £, ADOHEMICBIT 2 2R FY R b PR E s RO o " §E
PEEFIRTAER, DRy MIIRE SN o 7=, AN O FFIsARR TR & thfie LT EB ~
DORFNEEDR KR ENEBZONHD, ZTHUTHREMEZ AW TR BRER OO, 7 — % OfiFIR
WIEERMLETH D, o, AOFIEMAHRICI T 5 EB ~ORFEHEEITME A ZN K Z 0 &
VR H Y . v 7 AL EORBHEEE R T AT L H D, 13T HX TV UNLE S ZARF Y
RA~DORFHZ DWW TIE, FFED PAS0 7 A VA LOEENFEIES I TEY, P450 7 A VA
LDIEFEDE NN invitro TR ONWT-EERZELZFHIACTE 2051 H 5,

(4) (£EZH) EYBEETIL

1372 V2 RO ARF Y MR OMBE L N~V ORES T ERA D 2D thx o (AP
FH) HRPEEE T UNEEINTE T, ZROHOET VIR EHTHY ., 1375?:/
EZARXY MUY OBEORE A2 HiF T2 E TR o 7o, FEICKBIT 2 MHEOEWNIT
W, XV B AT 5 0TI R,

(5) £&®

Invitro }e Y in vivo BREROR G- B MO L6, =R ¥ ¥ M OEAKICE L TiX, A
T~ ALV LTy MZEELTWA LD EEZ LD, L, inviro iRER T, 7 ¥ >
DEEAERHIZ DWW TIE 72 Y @f[ﬁ]ﬁi?éﬁwm ?5?') Eﬂf_o In vivo, in vitro KOV (L)) 3
BREE T /VICBWTEIEISN TV D REAEID m&mf#/Pﬁw%%&Amﬁw@\§
v hERTAD 13T H VT ﬁ?éﬁ%@ﬂ@®@m LRI L 9 2208, BUEAT
T%&h%ﬂ%%zf\%miféﬁﬁboé%@fiﬁwoit\ﬁﬁliT%@inmm
TR, AND 1,3-7 X P ARHTEEICOWTEEER DD Z L ERLTND I &b, &
SZHEOEWANRY T R LFRE LV CIEERBME TR T 2B EZ G ET HZ b TER

Z%H %
PERBRIC OV T, BIEMEORWRER 2 HH LS b o7,

(1) A/\a)?/E

1,3-7' % Vx> % 545 10,000 ppm OW A L7=fE R & L CTARAE O 07288 M a8 0 5
W=D, MUE R O ITEE LW 25 T 7)o 7= (Larionovetal.,1934) . RT T 47 2
412 2,000 ppm (7 FERT) . 4,000 (6 FFfE) i 8,000 ppm (8 BfH) @ 1,3-7 % V= % B
L7-Ab S, HRERAMEIIR 5 /edy- 7248, 2,000 ppm & O 4,000 ppm CHRIZ %92 Hlig

42



~N o O b WDN

(o]

10
11
12
13
14
15
16
17
18
19
20

21
22
23
24
25
26

27
28
29

30

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

vy

DFRD B AL, O ENE A FHIIT 2 305k TiX, 4,000 ppm T b #VOBAE %2 7~ L 72 (Carpenter
et al., 1944) , TNEN A4 NDRT T 4 7T TITo ML LT3 BRTIX, Selcxt 325 B ok
FED L7 ppm D 1,3-7 &% P L gkFE TEAL LMD o I OBLEI LY 1.6 ppm 82 THERE S 1L
7= (Ripp, 1965a,b, 1967) ., N EIND T RARA > b O AE T 1.6 ppm & 1.4 ppm Th

> 7,

(2) B~ DFEE

7 v b D 4 FEEIWL A LCsp fE1% 129,000 ppm T, FHEIRAEL 129,000 ppm % 1 KFfi]&fE L 7-1%
BB ST, £70. v U AICE I 5 2 BRI A LCso 13,121,000 ppm T & - 7= (Shugaev, 1969) ,
~ 7 A ClX 200,000 ppm D F:F2 % 6-10 47 [# 3 1% 400,000 ppm D &fE 1 /3 CEMEZ 726 L,
FET- 1% 400,000 ppm % 11-14 /3 2 FE%ZIZHE O b7 (Killian, 1930), Larionov & (1934) 1%,
90,000-140,000 ppm (FFEHFI R B) 23~ 7 A TOFME &L OF/NMRETH 5 & #55 L . 90,000
ppm LL LTIk, EEO & L QJEXORIEIC X 2 MR abEE, K, s Bigkicsids 5 -
A 2378 & 7= (Killian, 1930; Larionov et al., 1934) , & & T, &HE & 5613 250,000 ppm

(ZREFFHAH) CTROG, SORIP, FEENERICB T2 5 olR bR O bhlz, L
7> L, 150,000 ppm (25 73fH)) FEEECIISE LTI A G 72> 7= (Larionov etal.,, 1934) , 7 H ¥
Ti. 90,000 ppm % 2 BFRE] 2 14 (SR OO (M EREE AN, AF R EREEAN, U > XERJE . HEEREE N
MEIEL X u7- (Pokrovskii and Volchkova, 1968:; Volchkova,1972) . 7 v h KTV~ 7 Z DO 1 LDs
fiE1% 5,480 mg/kg & Of 3,210 mg/kg & #HiE S v T % (Ripp, 1969),

4-5-3 RBHERVERM

FEREARE I BT~ 28I SN TR WA ANOEREZREIC X 5 RIERIEMEO#H L 72
W2 D, 13- X VIR EREHEA E RS N E R E TS, L, A
EEICL DR EE OERBRB R LENS, NCBIDIROFEMEND D Z & NHE ST
W5, RBERORICHT A REMEIZZRNWEZE 2 b5 (EU-RAR, 2002; 2 k31 H) .

4-5-4 BRAEM
JEAEMEICEE T A IERITGE D N2 T,

4-6 FEMIHEMEICET 5EMRNHNOE

—EMETIE, v U R 2 MR AZZERH (US. NTP, 1993) @ 6.25 ppm Z&FEHEOMEIZ
V% IR B 2 FR AR A EERMIE S S TR W . US.EPA  (2002) %, BMD i (625
ppM [T R & 2 o T T2 O I4h) TS B L7z 8 f5e B2 8 4 IE BMCLy= 0.88 ppm  (1.94 mg/m®)
Z UF1000 (ffi7=: 3X[E{A7%: 10X LOAEC: 10XDB ~/&: 3) T L RfC #EHLTW5

(RfC=0.88 ppm=-1,000 = 0.9 ppb (2 pg/m®)), F7-. #F % CEPA (2000) % (X IPCS + CICAD

(2001) 1. BMD £ (77 b —IREED 7= O &R 2 BEZ FRAL) T b L7 & B 4l 1IE BMCos

(0.57 mg/m®) - BMCLgs (0.44 mg/m®) & 27 L— F R i &4 HV MOE 25 LT\ 5,
—J7, ATSDR (2012) %, v~ U A& 7 v FORBEENOFEEICHEZ ((RBoEW) B
HEHML, ~TRAREANDT =X EMETDHIZODNDORBT —Z N, ~TADT—X
TIXIBREFEAIZ 72 2 Al REMEN & D 72, 181 MRL (Minimum Risk Level) % K T\ 720y,

HEBE - BAEFMEIC OV T, EU-RAR (2002) Tix, ik~ R 2 FEHBARBRICE TS
YNEELFEMED LOAEC 6.25 ppm % AJHEED F/MEE L TWAH D, 2 HEMEDO 2 REETH D
ATREMEDRN B 0 | ARG - BT T DEEN R BIIAH TH DL L LTS, k. EU-RAR

(2002) TI& Hackett & (1987a) } O Morrissey & (1990) d~ 7 234w MR ER D LOAEC
(2 DWW T, U.S.EPA 23841 L 7= 40ppm Tix72< 200 ppm & LTV 5,
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U.S. EPA (2002) 1%, Hackett & (1987a) K& OF Morrissey © (1990) D~ 7 AR F MR
R D> LOAEC40 ppm M HI# 5 & L Tl b EOmWERBRThH o & LTnb, £/, g
PEEREBR & Uik, EBEEERER (Anderson ef al., 1998; Brinkworth et al., 1998; Anderson et al.,
1993) DRVEESE 2 &z tE D E W EFER B L LT D, 3 SOEMEESERARD - b 1 R T
LOAEC 7’ 125 ppm Td > 723, I OfE I3t O 4 B 575k Tld NOAEC ThH Y, EPA (% 3
R OB AW 72 oW 21T - 1= fER, 125 ppm 2 NOAEC fHY & L T\ 5, U.S. EPA (2002)
E, b 0E, FHOAGE - FEAFEREL . RO RYHBR TR ONICINEEEL =
Y RRA U FELTENENRIC 2RO, H/METH - 72 I FEEMEIC IS < RFC=0.9 ppb %
FEEE & L CTHRA L TV 5,

—7J5. CEPA (2000) X IPCS: CICAD (2001). %% (2006ab) 72 &> FAfi R <
. AWE OAGE - BAFBMICE L L2 POD OREICHOWTE L L TVZRN,

ATSDR (2012) (X, invivo BRTIE, v~V A& HW =25 oYt R Bk, /IERBR & O
AR TR ERRBRTHEMETHY . 137X E~ T A TIIHL DR ERFMEME TH 5
ELTWD, bz, HEOEESBIERAR CHER/RRENPELNTRY | 1,37 % Vo TG
ARAERFEEEZET LI ENRINTND, NTOERFMIZET 2MERZG COMRETIX
OGS H DN, U 2 /NERO hprt BAR TR B E OB EERE SN TEB Y, i
KEFRBRTH MO EN REN TS, LA - T, ATSDR (2012) (%, BREMZRGEE
WTEHHN, 1,37 HF P2 NIANTHERFNEZ AT HAEEEZGETERNE LTS,

B 3T H T2 KR OEDOIERREMILT v P~ T AR TRAT~EZ 1 B KT DNA
WHRES L, MR ZERT 2 Z ERHALNCESNTEY, IARCIT 1,3- 7% U= U3 &k
B L7 DNA-ROSET R X ¥ RONEBIERNRZRFTEDE CHY . ZUC X 2 RFHERAR
WEDORNIMESI SR T A=A LOFEEMTHD Lt L T 5 (IARC, 2012),

13-7 2 U DIENANEIZ DN TIE, UAB Dk — hF—Z 2 HWT, BERAMO =
v M) AZEENEHIN TV,

U.S.EPA (2002) Tix, 13-7 % Vo i3Wf/BmmEE L, U A 198 MR EST
— XA DHEPFANTHD LV ZEnD, BNRART v —DR T LECy 2> b DRRIEIMEN Z
WL L, UAB =2 — kb (Delzell & 1995 ; 1996) Dy ~fiidr z v, 85 7% £ T [ MG
FHEIEIZDUWNT LECy &R 70, i BRBE A &IX, WEMN 13- 7 ¥ Vo U FBE &ML, F
MR A% (240 H/365 H) & 1 HAZER & (10m3/20m°) THIEAITWREH L=,
EF5 1 (RR=1+BX) LV LECy % 0.254ppm (0561 mg/m®) . M@FIF N A= U 2 7 H#
EEZ 0.04/ppm EHH L7-, 512, FHMEICHWERBRE R — PR BHEOAZENSHER ST
WA Z ENDRANDICHT 2i/NEHE SRS L, £/o. BWERICEIT 280N AMED RS
OPEFEICBET DT — X 25 B L., R E 228N LT, K&, BRI N A 2=y Y
27 (UR) HEEMEIZ, 3X107° (ug/m®) ™1 (0.08/ppm) &7e-7=,

CEPA (77 % ECHC) TlZ. 1,3-7 4% Y= & AR O IC >\ T, Delzell & (1995)
DET =X EHWTUFIIRT 2EBEOHEZIT> TS, FHEBEIRROEHTHY,
IR— M NTOHBELHMKFIZLIIECREDOEBROT —Z 2 Rl ORZBENT I —I12)E
BYE L. Z0RICENEND T Y — O FEFEXAMFIC LD CEELET VLT,
ZTORE, BB EDBEIMBICMA T, T—% &2 NHE, Fli, B, (EEERORAT L 2T
DIFHICE > TEBIME LT RRIZAET NV TT 4 v T 4 7 LiEE DR S &R LTIk E,
RR= (1+X) *2#M &N, RRIZ 7.8 mgm® L EH & N7, FBFII TC qDEETH Y |
FCROIEBRB-SOSEBRE T ENDNR Y 7 7T 07 RELRICESHTHEIB SRk
D TCou 12 3.1-143 mgm3 Th -7, ZOMERFED TCou 25 1 H 8K, 4 240 HD
BBETHDHEIUE LT, —REREERE FTOME[7.8mg/m3Xx (8/24) X (240/365) =1.7 mg/m?]
ML, —REBRERBETO10POFENBAY 27 LU e LT, L7pgm3 %K1= (CEPA,
2000) ,

HERFE (20063, b) Ti. Delzell & (2001) DEFFHEICOWT, FHFEXTY 27 T L
EHWCHH L7z AT = —F ol m U o 2 HW5EFT (Karolinska Ingtitutet, 2004 : 2 7 = —
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15
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T UREDTZOFHMA) D=y N A7 RN HIEE BB LT, REAX S O IE L SMR
O AR ELAR OB X % 0.0038/ppm £E & L., 1 pg/m® Ol 22 5 0 b — kB F T ool
TRBA~DEM T - B RTERE L 0.15ppm £[0.032 X (365/240) X (2418) 1. Nv 7 7
Uy ROAMRFAERFELTEEZ 0007 (AV=2—FT U ADOT—ZLEMEL D) & 7040
FmzE LT, AMFEETCICRT5=2=> U A2 (UR) =P, (R-1) /X=0.007 X[ (1+0.0038
X0.15) -1]/1=0.40x10°/ (pg/m®) Z3KH7-, ZO UR ZHNT, U R 7 L~UL 10° 12744
T, 25 ng/m® (=10%0.40%10°) #[ENOBREET 1,3-7 % U= U REOREHME L LT
RIE LT,

1,3-7 X2 DN AN O T, ENA ORI TIEER 4-9 (ORI REH AT TV
5, %< OFHEMERE T, 1,3-7 VP AT AR LEN A Z R TWEICHEESNTWD,

£ 4-9 13-TEACITVDHENAEICETIEANBEDSHE

1. FEMmH%RY 2. FEmAE 3. 4. 5 H3CER
IARC 2012 L NS U CTRBANEERT IARC, 2014
1999 u.S. EPA-IRIS
U.S. EPA CaH: NIZHT D RN ANEWE ’
2014
2000 K: ATk S Z e .S.
U.S NTP NI U TRNBAMERD D Z L5 | US NTP, 2014
NTWAYE
EU 2001 L NS LTERIAERS S Z &0 5 | EU, 2002; ECHA,
NTWAYE 2015
ACGIH 1983 A2 NIZHkF L TRBAMENR DL S W'E | ACGIH, 2010
. 2001 /AR NS UTEDAMEND D & MW | B AR pE 2y E 2
7 e 2 PL /N
H A PEE M A o x B £ 2001 2014

45




=

© 0o ~NOOTLh~ WN

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

26
27

28
29

4-7 AEMRFMBEEDOT LD

13T XV EFHI THATHY | BORBEOTHMET —F N, —iaEtE, 40HE -
RAEBEROENAMEONTHOEBIZOWT Y, EBRT — & 25135 0 R oA EVEEE
EAEHTE T, WARKOAENTME L EHTERhoTm, 1,3-7 4% Vo 3 ERE)
MR RANICBWTRPAMEE R L, BRFVENRBIETH D Z 06, BEO 2 W ALY
BHEUTRME L7, &0 RO AR O — gk, A5 - BAEFER OB AMEICET 5%
HEEFMEEZR 4-10 I2F LD, BRAOBRKIZOWTIE, EBRT — % 55 1XFH0E % 5 H
TERD S0, MR OAEFME SHE Lz b 028 0RO A S E &
L7z, ZNHOHFEEMFHMEEE OS5, Kb EZEOBHWIEIEIIEBAETH -7,

BN JNE DA EMETEMEIEL. WARKBIZOWTIE A MBI U R 7 OfEFRT — X255
2.5X10° mg/m® (1.0x10° mg/kg/day [ZAHY) T, F&AREIC OV TR 2 ORI 2 7% 0 #5
L7= 1.0x10° mg/kg/day T 5, RPN S FU7- 1% 1 2ATHE. M. B B6SE o # Ak CHREHE
EBEZ D EEBEZLNTWVDIZD, RO KO A O FFERE RT3 [ i % o ik v
VOSRIEBENHER SN D AREENRE N EB LD,

ZDZ LMD, KiHMEETORNAMED Y 2 7 HEFHTRB W T, RO BREHEHEICHESL
URAZ7 L (BRAOBREOZNENOHE EMEFAMMEICRTT o0 REHFEOL) & RAREHE
SHEICHES U R (BARBOZENEN O EVEZME I 2 W AN ZBHEZHE O
EORFLIEMEEZ G- T, YEWEO U A7 2T 5 2 L REEENICZYTH DL EEZD
s,

2k, MR O - BAFBEICOWTH RO BRBHEHEICESS Y A7 EM AR
BHEERICHE SV A7 A RE LR b - T, URIHFHEITIZENRY THDH L E
ZBHid,

& 4-10 1,3-TECIVDEEHTMINEED
TR HEM A E M A

— 4.2 x10° mg/kglday (W AT — & > B OHELE)

o AR - AN 2.7 x10” mg/kg/day (W AT — & 7> & OHEAE)

R A 1.0 x10”° mg/kg/day * (W AT — & 7> & OHLFAE)
— 1.0 x10°mg/m® (4.2 x10™® mg/kg/day #H4)

0% A ABH - AT 6.7 x10? mg/m® (2.7 x10"* mg/kg/day FH34)
FES At 2.5 10~ mg/m’ * (1.0 x10"° mg/kg/day #H4)

kA RIS (21T D e/ N O E LR A A
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HUEREY A7 FHIIC SV T
http://www.env.go.jp/council/former2013/07air/y073-06/mat04a4. pdf

AARPERM/ESS (2001) 1,3-7 % Vo, FEfieS, 43, 144-148.

HARPERM YR (2014) FrAREOR)E (2014 4£1E), PEMRE, 56, 162-188.
http://joh.sanei.or.jp/pdf/J56/J56_5 10.pdf
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AR REFE AES HE LA
B4R
K& TR 16~25 FF | BEARERMEE= I T RABEERE] #hA o HEA-IBE A
K& T 25 ¥ HERHEERE(TIRE] RE At
5-1-1 KKE=AYI5T—4
EITHEE (PR 21~25 F£) K OuE % 10 /] CERk 16~25 ) O RKE=4% VU > 77k
TICBITORAEEZER 5-3 10T, £/, FEHOT=F) /iR E2EK 5-4 1R T, £
7. FHMEOH =) v r7F—2D7 7y NXEZE 5-11RrT, BEE, 9FLL Lo
HTCHEIhTnd,
£ 5-3 BFOKXRKE=ARIVJICBHABKREE
! SRS BES ?j‘;ﬁ?
mg/m?)
BEERE (FRL 21~25 £E) HEKRS CER 24 &) 0.0020
B 10 R (FRL 16~25 &) HEKRS (ER 24 £E) 0.0020

F 5-4 BENOFMORKE=L) TAERE CER 16 FE~FRK 25 F5)

FE EEYEODEETFH FEYEDREEEF 12 Hh 3%
(mg/m?®) (mg/m?)
ERE 25 £ FE 0.00012 <0.0000052~0.00067 365/374
TRk 24 EE 0.00014 <0.0000097~0.0020 371/374
TR 23 EE 0.00015 <0.0000089~0.0019 371/372
ER 22 F£E 0.00014 <0.0000052~0.0016 388/390
TRk 21 EE 0.00016 <0.0000067~0.0012 404/406
TR 20 E£E 0.00018 <0.0000075~0.0016 410/413
TR 19 EE 0.00019 <0.0000078~0.0017 412/415
TRk 18 E£E 0.00023 <0.00001~0.0015 396/398
TR 17 EE 0.00022 0.000017~0.0017 410/410
TR 16 E£E 0.00026 <0.0000082~0.0015 360/364
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(mg/L)

B FE (FR 21~25 £F) IORE (FR255E) <4.9x107

B2 10 F/H (FRk 16~25 F£E) IORE (FRk 25 &%) <4.9x107°

% 5-6 BXE 10 EBOKET

=B AERE (ER 16 FE~F/H 25 £F)

FE E-AYTEESR = FE R (F1E) R TRE TR Hh R A
(mg/L) (mg/L)
ERk 25 FE IORE <4.9x107 <4.9x107 0/25
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5-1-3 £&oH

Wk 16~25 FEICB T DBREE=F U L 7T —FITONTE & DT,

KEHFRETIE, BHEEZ L ORI CRIEAZ2INTEY ., B 5 FICBIT 2R KIEEIX
0.0020 mg/m3 Th o7z, ZOREIT, [GHOEEFERKIGEWES KD H Y FIZoONT (5
TWER) ] (FREBEREHFES) BV TEETOAERKIGREDEIZ L DHEEY 2 7 O
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MNEREIZKT 2 U 27 #edHE, AFEMOFMEE & O FEEFHME & . RO
RTHDLIANOHTEEBREZ TS Z L1217, BERESEEMEFMMELL L& 7258k
HEE T 27 8&) ST 5, VAT OEEZ, VA7BEE 2 IR FERTE
LU R 7 IRA DR D 2 O MBS TR,

1, 3—7 ¥V 3MeFEREERZ T T2 PRTR FRLFIHTE 5720, 5-2-
1 CTIMEEER BRI SRR 42, 5-2-2 TlX PRTR [HHIZES < FEMifE R %
ENEIRT,

D 5-2 TIHLFEEm T & PRTR [ 5 FEFEEFEOT — X 2 T 5,

5-2-1 fLBHBHIERIES FHE
(1) RESHE

OF D2 P

NS 2 Begg sl Cid, RS & LT, RA~HEH SRS REKR A FRE
B, LSRRI, M EE AR, T ERAE IR, K~ S 7 A O K
I, RO L KRR ERZEZET 5, (B 5-3 2R)

| KEAHH L E2NEI AN BERETRE SN |

HER | B EER EEE I REXH
[ x5
Wi
THMER A e
Ll i |
PR Hh b ERE2 VR4
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FNANEEH L2 MBS AN EERBTEE SN SR |
BHR | BRI EER EEL REXE
R Libaz WER
AEXIF e AEXIF
TEMER il sk T20ER
BIED RO
kR it
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1 Q@ HHEHEHER
2 Wopk 25 R RESEE DAL RIE B RIS & . AEA R - FEREHEBI AT &0 S 22 O
3 AR 7 BEHIR 2 3% E L7 (3 B2 M), #IAEMEEHIE b o &1, 2ol
4 BT EICERE Lo HEHfRE. BESM) 2/ U CHI LT,
5 ANOERED AL 10 fEFTc > W TEE L, & 5-7 177,
6
7 % 5-7 RENBFLHRSEOHHEHEHER
#hiE SN - s A | MR | 517940 | EERE | HERE | KRB | KiE#E | RS | KigiHd
No. R BN IR BE | &85 | WAT—Y | [t/vear] | [t/year] % ®# |=[t/vear]l| Ellt/year]
EREE.EE
1 |AR |fEY R4, BIBEESE |01 a éﬁmﬁﬁ o[ 310,787 0.001| 0.00005 311 16
& =
EREE.EE
2 |BR [FfE% [R4. BIBEESE |01 a éﬁmﬁﬁ 0| 257,361 0.001| 0.00005 257 13
® =
3 |AR |- - - - i 193,520 0 0.001| 0.000001 194 02
EREE.EE
4 |CR [FfE% R4, BIBEES |01 a E{ﬁﬂ'qﬁﬁ of 184,825 0.001| 0.00005 185 9
& *
5 |BE |- - - - i 166,083 0 0.001| 0.000001 166 02
EREE.EE
6 DR | R4, BIBEES |01 a E{ﬁﬂ'qﬁﬁ o[ 135,885 0.001| 0.00005 136 7
& *
7 |AR |- - - - i 115,545 0 0.001| 0.000001 116 0.1
EREE.EE
8 |ER [FfE% R4, BIBEES |01 a E{ﬁﬂ'qﬁﬁ o[ 109,620 0.001| 0.00005 110 5
& *
EREK. EE
9 [F& |+ [R4. BIBEES |01 a E{ﬁﬂ'qﬁﬁ of 106,978 0.001| 0.00005 107 5
& *
10 D& |- - - - i 104,224 0 0.001| 0.000001 104 0.1
8
9 ) EBEOBHBRICE DV EHEEHHOAERIHEMTAA LI RANESR
10
11 Q@ REEADEREDHIER
12 TV A (B 5-3) ITHOX, {}iwﬁﬁﬁkﬁj{ﬁ O EE 2 EToRLIEL, 33—
13 TE ORI | RABRPEHIREZIC I T D BRI A R E OHEFHRS R ATk 5-8 1
14 R,
15



© 00 N O Uuh~,wdN

=
o

11

12
13
14
15
16
17
18

F 5-8 REMHHREZORFEFDRE#TESR

KI5 ASHH D (EE1kmTYT)
‘ ~ o |dlEmee | s bEReE|
No. | 3#)ll[mg/L] Eﬁi‘%ﬁ [ﬁgﬂ; kﬁ;] [fg;j;kﬁ;] [mjgc/i‘é] T HRme/kel i%-[ltrfgﬂfgf Expoi%ed[mg Protjﬂed[m [TTE?}% :Egé‘] P#lme/ kel
/kel g/kgl
1| 24x10% | 24%x10% | 75x10% | 7.5%x10° | 57%x10? | 23x10° | 1.3x10° | 45%x10° | 45x10° | 55%x10° | 15%x10°
2 [ 20x10% | 20x10? | 6.2x10% | 62x10° [ 47x107% | 1.9x10° | 1.1x10° | 37x10° | 37x10° | 45x10° [ 1.2x10°
3 | 29x10* [ 29x10™* | 93x10* | 93%x10° | 35x102 [ 14x10° | 79x10° | 28x10° | 28x10° | 34x10° | 92x10°°
4 | 14%x107% | 1.4x10% | 44%x10° | 44x10° | 34x10% | 13%x10° | 76x10° | 27x10° | 27%x10° | 33x10° | 88x10°°
5] 25%x10* | 25x10™ | 80x10* | 80%x10° | 30x10% | 1.2x10° | 6.8%x10° | 24x10° | 24%x10° | 29%x10° | 7.9x10°
6 | 1.0x107% | 1.0x102 | 33x10% | 33x10° | 25x10% | 99%x10° | 56x10° | 20x10° | 20x10° | 24%x10° | 64x10°
7 [ 18x10* | 1.8x10* | 56%x10* | 56x10° | 21x10?% | 84%x10° | 47x10° [ 1.7x10° | 1.7x10° | 20%x10° | 55%x10°°
8 | 83x10° | 83x107° | 26%x10° | 26x10° | 20x10% | 80%x10° | 45x10° | 1.6x10° | 1.6%x10° | 1.9x10° | 52x10°°
9 | 81x10° | 81x10° | 26x102 | 26%x10° | 1.9x10* | 7.8x10° | 44%x10° | 1.6x10° | 1.6x10° | 1.9x10° | 51x10°
10| 16x10* | 1.6x10™* | 5.0x10* | 50x10° | 1.9x10? | 76x10° | 43x10° | 1.5x10° | 1.5x10° | 1.8x10° | 49x10°
E1D) NolTRTEBE. R 5-7ICHF5REMBHREREL TS,
2) REEAFEEOHEFAEIEMAA T AVESR

@ NDEmEHTER
WIT, 45 % OBRETBEA P & = W8 U5 D U O 22 3% UL (R Hk U
2B NDOEREZ RO R EER 5-9 (TRT,

& 5-9 REFEKNEREHRIHHR

SR B {EER = [me/ ke/ day] ERE
KB ASHHS CEFEkmT)7) [mg/ke/ day]

No. | tokikimm | mnmmm | kmma |7 ERRE ELIRE o womn | mamn (gomng \wamnz| 2Ens
1] 95x10™* | 86%x10° | 23x10% | 1.8x10° | 33%x10° | 66x10°| 59x10" | 95x10™* | 2.3x1072 | 24%107°
2 | 78x10™" | 72x107° | 19x102 [ 15x107° | 27x107° [ 54x107"° | 49x10"" | 79x10™* | 19%x102 | 20x107°
3 [ 12x107° | 11x107 | 14x102 [ 1.1x107° | 21x10° [ 41x107™ | 37x10™"" | 1.2x10° | 14%x102 | 14x107
4 | 56x10"* | 51%x107° | 1.3x102 [ 1.1x10° | 20x10® [ 39x107" | 35x10™"" | 57x10™* | 13x1072 | 14x107
5 | 1.0x107° | 92x107° | 12x102 [ 95%x107° | 1.8x10° [ 35%x107 | 32x10™"" | 1.0x10° | 12x102 | 1.2x107
6 | 41x10™" | 38x107° | 99x10™° [ 7.8x107° | 1.4x10® [ 29x107™ | 26x10"" | 42x10™* | 99%x107° | 1.0x107?
7 | 70x10° | 64%x10° | 84x10° | 6.6x10"° | 12x10° | 24x10"° | 22x10™" | 71x10° | 84x10° | 84x10°
8 | 33x10* | 30x10° | 80x10° | 63%x10" | 1.2x10° | 23x10" | 21x10™"" | 34x10* | 80x10° | 83x10°
9 | 33x10* | 30x10° | 7.8x10° | 6.1%x10™ | 1.1x10° | 23%x10" | 20x10™"" | 33x10* | 7.8x10° | 81x10°
10] 63%x10° | 58x10° | 7.6x10° | 6.0x107" | 1.1x10° | 22x107" | 20x10™"" | 64x10° | 76%x10° | 76x10°

D) BSHHEMNMSEZE km ADOAD#ETIERE
E2) NoISRTIBEIF. & 5-TICH T2 FREMBHEBEEAELTWNS,
3 REBEEADEEINCAOHTEENREZHTET DEOICERALEZNSA—FELUTOLEEY THS,

(B4 F o AVESRE
ADEE : 50[kgl, KKW|AE : 20[m*/day], BREI/KIERE : 2[L/day]
BYMERE h ESEEY (protected) : 19.7[g/day], #h EEBEEH (exposed) : 16. 8[g/day]

WwTERMEY - 7.0[g/day], FLEA&A : 0.6[g/day],

)
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10
11
12
13
14
15
16
17
18
19
20
21
22

23
24
25
26

27
28

(2) YR H#EET
@ VRO #FICAWN-EEHTMIE

UZAZFHEICAWD 1, 3—7 VO EWHMIELER 5-10 (2B L, T74hb
B R R O — % #E T 4.2x10° mglkglday, W AREER O — % #EME T 1.0x107 mg/m®, & 1
FRER DG - F&/EFEME T 2.7x107 molkg/day. W ARREE DEFE - F8 42 BME T 6.7%x107 mg/m®,
PR ORRE DM AMET 1.0x10° molkg/day (FEEL4E) . WARKORENAMET 2.5x10°
mg/m® (EE L2 E) Tho1-,

F 5-10 URIHEFHCFEARAL-AEHHBEROEED
—fe St 5 - RESM ENAM (EERLE)

BORK 0% AR EORZR PN S EORZER PN TS
4.2 x10° | 1.0 x102% | 2.7 x102 | 6.7 x102 | 1.0 x10% | 2.5 x10°
mg/kg/day mg/m’ mg/kg/day mg/m* mg/kg/day mg/m*

BEME@mE

@ JRHEEHER

8 1 & A DOFE AN A BEPERAMR L & AOFIRE 2 i L TY XA 75 LRI R 27T,
WAREHE DIED AAEIZ DN TR, KRR & AEEEE A2 L L T 5, (REERIHEH
IR 22 EATIC SOV TY A7 BEEITE AT A 7 MG BmiE 2 K L7z,

& 5-11 TiE, EMHEICBT 2V A7 HEERZ T, BRORKO U X7 HFHERT
TN TROHEICBN TS U X7 BAITRED bR -T2, WMARKO U 2 7 HEEHRE R T
X 16 HATICEB W T Y R 7 Ba L 20, U A7 MEEERMT138km* Tho72, 7. &
MRS & W AR @ HQ(Hazard Quotient:/ ¥ — REb) #A/FFL72E 2 A, 16 AT W T
VA7 L0 U A RSB RIE 160 km® Th > 72,

& 5-11 LFEEHERICES—REEICEFTBIRIEHBER

EHEB VAORHONRS | vzomsmmy | C7RERREDE

O AKX HEE 2 0/22 0

T A #3288 AR BEH 5 16/22 138
BOBB+RARR R K HE 2 16/22 160

& 5-12121F. MARKTHQ N 1L EE o7 16 #HEDWER 271,

R 5-12 LEEBHIFERICESC—RENE RARR) ZBTH)RVHEER

vy vy Rt | 55 |ZATYAILA| KEADH [ KEAOH [ AFHHE | H HQ HQ HQ HQ HQ HQ HQ HQ HQ
L | B ES &S gg T HEBt/year] [HElt/vear] | [t/vear] | (~Tkm) | (~2km) [ (~3km) | (~4km) | (~5km) | (~6km) | (~7km) | (~8km) | (~9km) [(~10km)

AR Y | ERURH. BERM. AEESHE | o a | THMEARRE 311 16 326 57 23 13 09 06 05 04 03 03 02
BR PR | AREH BERM. MEESE | 0o a | THRHEGE AR 257 13 270 47 19 10 07 05 04 03 03 02 02
AR - - - - WiE 194 0 194 35 14 08 06 04 03 02 02 02 0.1
cg R | AREH. BERM. MEESE | 0 a | THREGE AR 185 9 194 34 14 08 05 04 03 02 02 02 o1
BR - - - - WiE 166 [} 166 30 12 07 05 03 03 02 02 01 01
DR Y | ERURH. BERM. AMEESHE | o a | THMEARRE 136 7 143 25 10 06 04 03 02 02 01 o1 0.1
AR - - - - His 116 0 116 21 09 05 03 02 02 01 01 o1 o1
ER R | ARREH. BERM. MEESE | 0 a | TR AR 110 5 115 20 08 04 03 02 02 01 01 01 o1
FR P | SERURH. BERM. AIEESHE | o a | TR AR 107 5 112 19 08 04 03 02 02 01 01 0.1 0.1
DR - - - - WiE 104 0 104 19 08 04 03 02 02 0.1 0.1 01 01
GR - - - - His 96 0 96 17 07 04 03 02 o1 01 01 o1 0.1
FR - - - - His 81 0 81 15 06 03 02 02 o1 01 01 o1 0.1
cR - - - - WiE 75 0 76 14 06 03 02 02 0.1 0.1 0.1 0.1 0.1
FR - - - - WiE 66 0 66 12 05 03 02 01 01 0.1 0.1 01 00
AR - - - - WiE 62 [ 63 1.1 05 03 02 01 01 0.1 0.1 01 00
ER - - - - Wi 58 0 58 10 04 02 02 01 0.1 0.1 0.1 00 00
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=& 5-13ICIL. RO ERARKDO HQDAFHN 1L E & 757z 16 L DONRZ R,

# 5-13 LEEFHERICEI—REMLE @ORE+RARR) SBT3 RVHEFER

vy vy mig | 8 s ou x| km~o | KE~ok | amtEnE | Ha HQ HQ HQ HQ HQ HQ HQ HQ HQ
L | B ES &S zg T HEt/year] [ Et/vear] | [t/vear] | (~Tkm) | (~2km) [ (~3km) | (~4km) | (~5km) | (~Bkm) | (~7km) | (~8km) | (~9km) [(~10km)

AR Y | ERURH. BERM. AMIEESHE | o a | THMEARRE 311 16 326 59 25 15 11 09 07 06 05 05 04
BR R | AREH BERM. MEESE | o a | THREGE AR 257 13 270 49 21 12 09 07 06 05 04 04 04
AR - - - - Wi 194 0 194 35 14 08 06 04 03 02 02 02 0.1
cg R | AREH. BERM. MEESE | 0 a | THREE AR 185 9 194 35 15 09 07 05 04 04 03 03 03
BR - - - - WiE 166 [} 166 30 12 07 05 03 03 02 02 01 01
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(1) RESHE

OF -1k
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kel /kel

| 0 0 0 0| 1.7x10° | 66x107 | 37x107 | 1.3x10° | 1.3x10° | 1.6x10° | 43x107
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3 0 0 0 0| 95x10™* | 38x107 | 21x107 | 76x107 | 7.6x107 | 92x107 | 25x107
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5 0 0 0 0| 73x10™* | 29x107 | 1.6x107 | 58x107 | 58%x107 | 7.4x107 | 1.9x107
6 0 0 0 0| 58x10™* | 23x107 | 1.3x107 | 47x107 | 47x107 | 56x107 | 1.5%x107
; 0 0 0] 18x10° | 53x10* | 21x107 | 1.2x107 | 42%x107 | 42x107 | 51x107 | 14%x107
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; of 1.6x10° | 21x10™* | 1.7x107" | 31x107° | 6.1x10" | 55x10™ | 1.9x10° | 21x10™* | 21x10™
8 0 0| 21x10* | 1.7x10™" | 31x10™ | 6.1x107" | 55x107"° | 33x107° | 21x10™* | 21x10™
9 0 0 1.7x10™* | 1.4x10™" | 25x10™ | 51x107"2 | 46x10" | 27x107° | 1.7x10™* | 1.7x10™
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BEWERE H EZPE/EY protected :
HTEEEY : 7.0[g/day], FLEG : 0.
1.4[g/day] B/KA

RIKE

Tkm AD AN DHEERE

B2)

19. 7[g/day], #th L ER = VE ¥ exposed :

72

6[g/day]

: 43.9[g/day]

R%8 : 0. 2[g/day]

16. 8[g/day]




LIl EEHs 7

T

L7z grHIR Z & okt E L&' 5-20 (2

T

*7-.H 5-6 2% 5-18(C

2

B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 |
e e

=
2
X of
L

BB
] B
e ou
O
[ =N —= N
Ho Ho
4 e
2 P
H B

<
=
K
K
B

ki

= AN EEER
O gk /KIEER

R ek
S
s
b

= 7
R
[t
Bibasdadsaddddd

[ R R P
W+++++++++++++++++++++++++++++++M

itttttttttttttttt
[ e
A L
ettt et et

e e e
R
e

R R R T |
ru+++++++++++++++++++++++++++++++++++++++++++u..n

T T
e
e
Eibiiadsadditsannatbatiatadsd)

[ P P R P )
D L L E L e E e
e e e
e

7
L L L L S
B R L R e e s
ket b b b )

7.0E-04

6.0E-04

5.0E-04

(Rep/33/3w) T X %

0.0E+00

1,
I

Ok E
BRSHEE

KR
Ky
i

R
e

JJJJJJJJJJJJJJA
L E P e Lo
e
SRR

T T S
R
et

P
B
e

B e e
[
[

R T R T e
I R

AT
R R
e
B

o e e e e T T e e ]
e
Bttt

T T T T T T T T
e e
B e e,
e e ie e el i)

(1eah /) EFRE

* 9 HiEEENE

2 1k P3O SE KB EER

5

TR

Y

T 1) ERIFEHH

3
4.

5-6 PRTREHEERBFOHLEI(

T fiE

a

=t

SRy =)

D YR

10
11
12

DI 5-10 DBV TH

R

ARG ARSI

i

i

3—TH2TZ DA

ZHWA 1,

Al

A

VA7

13

73



@ VRV HER
O WA DORBEBNC A EEFEME & NOBREL IR L TY A 7 H#HiE Lo RE2RT,
W NRRBE DTN APEIZ DWW TIE, REHIRE & A F M %2 g L T\ 5, PRTR @M
48 FEEFT L OB 8 e O T AKGE KR ALEfE % 2 EATIC >\ T U A7 BEE TR V) 2 7 %
DB AP LT,

® 5-21 TlX, xR\MHEICBIT DU A7 HFHEREZ T, —REECZOHTEH, WTh
OHSIZBWTH U AZBRITRO N hoT-, £2. EHIENS 1km LN O HQ D%

v

© 0 NOoO OB~ WN P

10
11

12
13
14
15
16
17

18
19
20
21
22
23

24

25
26
27
28

RAEI, #R O & WA

A~
e
5

DODHQZEAFHLIELATO01I7T THoT-,

F 5-21 PRTREHICEI—BRBEICHITIIRVHHER

RERH VATRHOARTE | yzompmmy | FOREVEEE

EOEH K KI5 0/50 0

R KE S 0/50 0
EOEE+RARE | AR oKEHES 0/50 0

& 5-22 TlX, AFE - BAEBEICRIT 2 ) A7 HEHER 2T, A5 - BAFMEICHOW
T, WIFhoaizBnTh U A7 BaIFED N oT=, o, YIRS 1km LL
WD HQ D RAEIX, #ROFREE & W AR D HQ Z45# L7245 T 0.025 Th -7,

F 5-22 PRTRIGRICE DKL -RESBMHICH TRV ER

HORR LD _ BN
RERB IATRIMOAREE | yzomsemy | ORETEER
Eoens K& KBS 0/50 0
B KE S 0/50 0

EORB+RARE | AR Kb 0/50 0

& 5-23 Tl EBAMEICBIT DU R 7 HEFHER 2T, BRAMEZOWTIE, WTh
DHFIZENTH Y A7 BRITRO bR oTc, £7, HEHTEZ2 S 1km LN O HQ Dk

KAEIEL, RO EMARKEDO HQ 243 L7-H4& T 066 Th-o 1,

# 5-23 PRTRIBFHMICE S<ENAEICHBITIVRIHEHER

RERH VATRHOARTE | yzompmmy | FOREVEEE

BOZR KRR -KEHEH 5 0/50 0

PN i RIS 0/50 0
BOZR+RAZR RS- KEHEH S 0/50 0

5-2-3 BIEE=-4) U5 TF—4
PEHIR Z E ORFEE LTV ANHHET AREE =XV T =2 BHNIR Y AV IBEEDOH

HEICONWTHEREZIT I,

74



00 NO O~ WDN

10
11
12

13

14
15
16
17
18

19

20
21
22
23
24
25
26
27

28
29
30
31
32
33
34
35
36

37
38
39
40

(1) RKEZASIVT T—RIZEDEHE & RO HEE

W 254 FE DPRTRIGHICE S S HEHIE Z L 0B FEL TV A L 2 BBEhICB T 2ET L
HERFCIE. 2 TOHHFETHQRLEM TH Y . U A7 BEEANL R o7 (Rikd 5-2-2 %
M), £, BESFOE=F Y v 77 —2ICES Y RATHFHZBWTH U X7 BREEIT L2
Mmoot (B 5-4-38M), B, KKRE=F V7T —F O KIEE TH 50.0020 mg/m®
CERL24FE) DIE S Lo S 05121, PRTRE 3T B3 F7E L=,

(2) KEEZRYL Y F—RIZRIERMEY RS

RS 254 OPRTRIGHICE S HEHIR L 0 RFE LTV A L A REMIcB T 5TV
%ﬁfi ETOPHIE THQR LR TH Y, VA7 BAEITIR o7 (Bikn5-2-2%
M), EIESFEOKEE=F2 ) o IV TF— R 32 TR ThH-o7 (FkD 5-1%8),

5-3 ARFICKWLEREVTIVAICKLSRETME ) R HEE

VT IAF = —r E~FROEEHEHREZ R E LIRS E O RES TV A DOHTIE
BRIE~OEERPEHIRD BB LM CE 2 WVWHBREIZE L ik, HREIISUESEEY T
FEBEML, HENZS U CTHERET L HBMT 5,

LB I HRTIX. KT U FICEEE T2 Hgid o7z,

5-4 HRRGHHFEOZEZEDEREL T VFICTE T 5FFTTME ) X7 H#HE

RKFVATIE, 5-10HFEHR T EORFE LTV A THGEE LY T T4 F=—r E~Hik
DOEEPEHIROHEH &I 2 . FHEMH - EFEHOMH B, RO HREOMEHBEME & Wwo 7o
w7 gEHHE S IR L, ZEARET VA2 W T, Rk - REI A 7 — Lo ZEROHEE %
179 (5-4-1),

PRTRIE #2352 GG ICIE, R ZRHEHIRZ 5 o - 2EOPEH IR b OPEH &4 1T H
Bl EDXE (A yia) ZEICREPRBELZHET 57 V2 HWT, BREHRIRESDZEMI
A BE LAV THERNT D (5-4-2),

5-4-1 LEH - REMAT7T—IILORFBIREDOHET (EFEBEHIFHE PRTR HEHROFIA)

AT VAT, 5-10OHHIRT L OFFTE T U A TIIBE I N2> HEHED 5 OHEH
EHMEL T, BMOICENA r— 2600 2008 O IR H OBEO TH %2179 .,
BRI, Eﬁm%ﬁ%%fﬂMNEmem%%wf AARSIRICEB T, MRMENE
HNIIRBEBAR O NT NI BT 2EAN S 2 02 HEGHT 5, #F TR O LN 1
H o ZVIFEIZHE LD TN 5,

(1) HeRt St

HERE S0
ZIARE T L MNSEM3-NITE IZ A J1 3 2 HE &iE, (b3iEm g SIS W THERF L 72
2EPEH R & O PRTR fE#HIZE S < 2FEPEHEZ H W,
Rk 25 45 b iR Jm BRI X » 2EPEHEONR AR 5-24 12”7,
75



© 00 N O OB~ W

10
11
12

13
14

15
16
17
18
19
20
21
22

23
24
25
26
27
28
29
30
31
32

% 5-24 {tEZBEBHIEREER 25 EE)-LP2EHEHEDOAR

AR K

SATHAIINART— = = e
(k] (k2]

RIS R 1,171 1

A ZETDHAE

G- THEMERARRE 1,190 59 -

REFFEARRE 0 0 ZEARLGL

£ 8 (65 P 3 O 6 PR B B 0 0 ZEARGL

e ZEER IS - - EELEW

B OEIZ, &R oyOHFHEHE (M F) Thod, REEHEIZIX, 5-2 Ok
R e DRFET Y BT D HREITHRE L2 FEPTE O S g IR b OHEHIZNZ |
FRESCE WM A OB L Wo TR G OPEHE&EEBET L8, 1, 3—T74
Vo AZOoOWTIEINALLOPEIZ RV EEE SN D,

KIZ PRTR [E#HIC L A 2EPEHEOHNREZFR 5-25 1277, ZHIX3EOR 3-4 026 F
25 EE S EHBLIELOTH D, mHPEHE & BHEASEHEDEEGHE & 72> TV 5,

% 5-25 PRTRIEHRICKI2EHEEDRHNRCEERM 25 F£F)

R EREIF J?cllill_ [ H [ H I=ful HEET R HEET HEET as

#3IER s | k= | i@ | mw | yeRgy | TLF | mE | BEBK | 5
@E'Hf"ﬂ% 60 2 0 0 0.1 34 71 1427 1595
(k)

) #EG 320 RO KB kEER 12 AR D HEH EICB WV CiE, PRTR i A EH & O HE
HEEL2ETRLEL, 3 -2 OMERIZHE S 2R OBITE S VT
HHLTWA,

HEEHICHWEZ 1, 3 —7 2o oI bZRMRIZ 2EZOR 2-1 IR L TRV, BEEE
R HNIE 2 Ok 2-2 (TR LTRSS CH S (RikD 5-5DF 5-39 126 F
BLTWS),

(2) HEEHER

SEPEHE L ZOPEHEEARLEZHNT, 1, 3 -7 XV URRA, KOOI HE
DOWTHNITEFENCHEH SN TEFIRBICEE LIRETOREdR CoONELE (BE
k) A ZBHAE T L MNSEM3-NITE 12 X » T TF#ll L7,

B HEOHER TIX, LEWE O LR, BT TOOMIE, ARG &
OKRE. K, HEOKBARA~OPEH RN R R 2 o4 U, PeH B O M il iz 13K
fFL2V, Lol ERERHERZ AV SA . JeH e R AR 38R Lk
RIS W HEFHETH Y . FERETEHEL TV DAL H 2,

FREPEHEBRICE S BRELRE LR 5-26 (TR Lz, AOTEABRRKIZIAR
WA EHEESND,
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© 00 N o 0o~

10

11
12
13
14
15
16
17
18
19
20
21

& 5-26 RIFHOHHELERLERELE

AFECTRWV-HEE
=57z b PRTR
BRICEO< 1FERIZED<

HETHEE =
AR 97% 98%
ﬁzﬁ 7Kig 3% 2%
TiE 0% 0%
A= 45% 54%
RiE K 54% 45%
SECELEE TiE <1% <1%
=31 <1% <1%
ARZA 99% >99%
K 1% <1%
ADERRE | BANE <1% 1%
HREOER |t EIHEEY <1% 1%
ELE T EEEY 0% 0%
L] 0% 0%
E 0% 0%

5-4-2 REPREZFOERMIAOMES (PRTR IFHOFMA)

PRTR (Z351F % Ji i e OV HAMHERTF O HEH &7 — & O Al a b L2, IR RE TO
FE}MLBELSZEERETLEHNT, 1, 37XV OBRER COMBN R E T
P72, BRBICIE, GISEIEARET VL G-CIEMS Z H\\ T, AASIRIZIHE W T, XIEmED
R AREE A BkmX 5km A 3z, KER, 38, RO A AN e L7,

(1) R4

1, 3—7# V=2 ® G-CIEMSIZE S RBEHEFT O KT OV TELTIZRT,
G-CIEMSIZ A1 2 &IX, PRTR OJEHHEHEE 3R A v 2 RICHIV Y Thr—X
(MR 2 7 EHIRIC K T 2L FWEORE Y X 7 IRBER EBREE] REARELZS
) X vEIH) 2% LI, G-CIEMS HIZ 5kmX5km A v 3 = O R&HEH B K& ORI ook
W, EEPEHET —XICES Lieb oz v, k. e R E LRI HELA T
HT—HIZONT Y, U EOMTET 2tk s s b & LTHEFF LTV 5, &
T BEICNE R T — 22OV TIE, 2 BOWBEYLZPER S SOIEAN T A X AR TT 7
/v MEZHWTEY | —EHOWEMLFRIMEREFIZ OV TIL G-CIEMS A 17 — Z O HfL <0
UL T HRERC)Ch T THRE L, & 5-27 ITRTHEE AW,

% 5-27 G-CIEMS O REICHELRT—EDELD

15H B A E B30

AU — 1% Pa=m®/mol 2.49x10* 25°C;E Ef# IEE
KBERE mol/m? 1.36x10 25°C{E
BAERRE Pa 3.39x10° 25°CiREIE(E
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12
13
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23

IEH B RAE S

o8/ —ILEKEDE DR EFRE - 8.51x10 10/8Pow

KRR RREER(HR) s’ 5.43x107° ARISE T D B 53 #7545
DHIENE 0.15 BOBEE

KR53 3R B TE 3 (FLF) s 5.43x107° RRIZE T B R 53 4 52

D#IEE 0.15 ADBHEIE

X

IKH o3 R R B E 3 (R R s 8.02x107° IKHIZE T D8R A 53 2+ B
D #$E1E 10,000 B D E{E

K5 i8R E B (BRANTF) s 8.02x107° KAPIZE T DR A5 4 R
DH#3ETE 10,000 B D E

TIRP O BRRETE s 8.02x107"° TIRAUSEITHHEF R 2R
HAD#IENE 10,000 HOBRE(E

B th R R s 2.01x107° IR R
HD#HETE 40,000 H DIREE

HE A 5 i R B TE B s 5.43x107 RRUZET W 53 3+ 5
D#IEE 0.15 BOHMEIE

RIRICHWEEHEOWE L LT, 2E 0GR HHHELR 5-28 1287,

% 5-28 PRTR HFHHERFRMCER 25 EE)O2EHHEDOAR

PRTR HFHET—2EHEE SRR 25 FE

ST TOHEEFLUTITRT,
ORFHHHEE 62170 kg/&E
G-CIEMS XS #EHE: 60,349 keg/ 5

G-CIEMS F/Kig#H &£ - 1 kg/
G-CIEMS A+ iEHHE: 0 kg/ %
HH= O HEHEE: 1515996ke/FE

G-CIEMS XS HHE: 1,482,147 kg/F
G-CIEMS F/KigHHE - 8,822 kg/ 4
G-CIEMS A+ iEHHE: 0 kg/%E
Xf=-1L. —ERR FIE T G-CIEMS D /KIZIZR T ML VEEH AN

25,000 kg 5,

(2) ADIEEYMEERELREPREDHFIER

G-CIEMS Z# H\\ 7= U A 7 HEFHT 31T 5 3Rl Gt s DU T, ZKIBIC 35 1T 2 BREE LT A
ZEte 3,705 ML L, KEREICOW TS ZEM AN E TN DFIMOWIFRELS . KA
BEIZOWTIEHYZHED EZEORGA vy a2 (BEROKRA vy aBNFETLHAICIEE
DR THRRKORK[FIRE LD A v a) TORELZ AN TRENIZIT 72, G-CIEMS T
X, BAEEDK 40,000 O EREREEZ WD Z ENARETH H A, U A 7 HEEHTRERD
MR TITO RETH D & L, REAMESZ LI E fHliR S & L THN TN,

FEAM S MRS BT B KB IREE R OKKIRE 2 -V C, B A & v AR 3 Z2 @il €
TMZEY N EEIELZEH LT,

N YVE BRI, Ykl OHEFHRE N SR 28R (RPrHERE) & 4%
MU O REOREFHRE DR M 28R (AEBEE) 2465 LT\ 5, BT,
P 2 HAICB T A KIBIRIE L 20 LD A v oo KKREE (i EZEich 8 A v v
2RI HRRIBEDORKME) ZHNT, BOBREOHEIMEZIToTWD, £, LB
HIT, AT SR N B E D RIS ORI O BRSO E EE A RIS R FRIZ LB LT
NIRRT D 2 & 24E LT, BEY (M B EEY ., T EEY) K OEEY (4R,
LS HOoOROBRELHEMT L TV,

BIEE LT, KKERE L UL WE A BT 28101, RO REORE (EEY -
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© 0 NO O~ WN P

NNE R R R R R R R PR
B O © W ~NO U MNWNDNIEPRO

22
23

BEMDOEID) Nbh5b, Fo, KikzEKRHE L TEEWE 28T 2R8I, ROEEORK
B O(EbK, SHBH) AdbH, 22T, ' 5-29 IR TEIEDOHMAA DI OWTEHE
ZiT-77,

COFEWEERE S, 4 ETEHH LR AR OAFHRnE (—#kaErE - 0.0042
mg/kg/day. iﬁL %\éﬁiﬂ Pt 0.027 mg/kg/day., &% A% : 0.0010 mg/kg/day) % H T, f@ =
BINCRE OIS T D HQ 2B L, £72, KR & W AR OA SN (—ikeE
ommmm éﬁ %4 B 0.067 mg/m®, FE28 AP 1 0.0025 mg/m®) % FVL T &A@%

75 HQ Z R L7z, FFAMT S S D N O F W E R E 72 X RRIRE 2/ S WIEIC
i«t&@ﬂ~t/54wm%UHQ®m%uF_mﬁo

B OFEEE K O ARRIR IR D RKIEEICES< HQIZHOWTE R 5-30 KO 5-7 12, #%
AEIEIZE S HQIZDWTHER 5-31 X UE 5-8 12, WARIKIZFR D KK KL ONHQ 12
DWNTER 5-32 L OB 5-9 1277, £/, KBIREIZOWTE 5-10 12, KEIEEIZOWT
B 5-11 itz Zihrd,

HQ #1 & HQ W AD A FHIE 3 i\ 10 HISIZ DWW T, HQ ORI ONRD 7 Z 7 %
B 5-12 1277, 2B, HQR ML, BORKICEBWTEEREDO XV E LWIESAMEIZE T

DAER . HQ WAL, MARKIZB W THEEDO L EE L WS AMEICEBT DiEREZ W,
Fo. REER], =2 RARA 2 RO HQ 28\ 10 HIASIZ DWW T Z L F R BUBEA BN R o
777 %B 5-13 ([Z1"7,

K 5-29 YRAIHFICERAILIZRBREDNES

REEOUE AEEH KR
EARE | BORE SORE SORE
(B (B (i) (B
=T LHADEN | NHBALNDE | HEK. &

- EEW e BEY

SOENE

(BFi+ ) - O O O

REEE O = = =

Voo ecoR—t o X AUl TS —F o X A B S I WIIEN | BT A E% s
K
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2 % 5-30 G-CIEMS Ol FiFICHITIROENMERVBRAZRRICERIAK[EE
3 HRIZ/NF—FLEHQD /s\—E 51 L{E
## O ERE[me/ke/day] @ Iuk=)
=g o] @®mA
fE ( QWA | AEM®
7X— &5t S hiA) BIZRABK | EREE( HQ
43 (Bft+ | [mg/kg/da | HQ & O SEE FEMNA) | HQIRA | EO+K
AL | B B I 2 rg=n) vl ED/@) | [mg/m*] | [mg/m] | (=B/@) A)
0 1 1.2x107"2 2.4x107° 2.4x107° 0.0010 2.4x107° 1.3x1077 0.0025 5.2x10°° 5.4x107°
0.1 5 1.8x107"2 2.4x107° 2.4x107° 0.0010 2.4x10°° 1.9x1077 0.0025 7.5x107° 7.7x107°
1 38 3.8x107"2 2.4x107° 2.4x107° 0.0010 2.4x10°° 3.8x1077 0.0025 1.5x107* 1.5x107™
5 186 6.9x107"2 2.4x107° 2.4x107° 0.0010 2.4x10°° 8.5x1077 0.0025 3.4x107* 3.4x107*
10 371 7.0x107"2 2.4x107° 2.4x107° 0.0010 2.4x10°° 1.3x1078 0.0025 5.2x107* 5.2x107*
25 927 2.1x107" 2.4x107° 2.4x107° 0.0010 2.4x10°° 2.9x10°° 0.0025 0.0012 0.0012
50 1853 1.8x107"" 2.4x107° 2.4x107° 0.0010 2.4x10°° 7.8x107° 0.0025 0.0031 0.0031
75 2779 1.5x1077 2.4x107° 1.6x1077 0.0010 1.6x107* 1.8x107° 0.0025 0.0074 0.0075
90 3335 2.3x107"° 2.4x107° 2.6x107° 0.0010 2.6x10°° 3.7x10°° 0.0025 0.015 0.015
95 3520 45%x107"° 2.4x107° 2.9x107° 0.0010 2.9x10°° 5.3x10°° 0.0025 0.021 0.021
99 3668 7.9x10°® 2.4x107° 7.9x10°® 0.0010 0.0079 7.5x107° 0.0025 0.030 0.038
99.9 3701 5.4x1077 2.4x107° 5.4x1077 0.0010 5.4x107* 1.9x107* 0.0025 0.077 0.077
99.92 3702 7.0x10°° 2.4x107° 7.0x10°° 0.0010 0.070 2.1x10°° 0.0025 0.0083 0.078
99.95 3703 7.2x107° 2.4x107° 7.2x107° 0.0010 0.072 2.1x10°° 0.0025 0.0083 0.080
99.97 3704 1.9x10°8 2.4x107° 2.1x1078 0.0010 2.1x10°° 2.0x10™* 0.0025 0.080 0.081
100 3705 9.3x10°° 2.4x107° 9.3x10°° 0.0010 0.093 9.9x10°° 0.0025 0.0040 0.096
4
1.00E+01
e HQ(FE A +IR A)
1.00E+00 + + + 4 4 4 g g g
1.00E-01
(o}
I
?_;f‘ 1.00E-02
I
*h
-~
~
1.00E-03
1.00E-04
1.00E-05
10 20 30 40 50 60 70 8 90 100
. FHid R mDHQD /S —E 21 L
6
7 K 5-7 G-CIEMS OFMx R mICHITAAOROZBEUVRARKOE/N\Y—FEHQ)
8 D/I—E34I)L{E
9
10
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© 00 N o O

10

% 5-31 G-CIEMS Qi &b mIcEITE2KERERVXRREICE T
BOENERVNF—FLEHQD /I A—E21)LE

#BO—HREHN BOETE-HESMN BRORXRINAME
QBEM QHEM @OEEH
B il B2 iR [ ST 8
IN—t4E [mg/kg/d HQ [mg/kg/da HQ [mg/kg/d HQ
AL I 2 ay] =D/®@) y] (=D/®) ay] =D/®)
0 1 0.0042 5.7x1077 0.027 8.9x1078 0.0010 2.4x1078
0.1 5 2.4x107° 0.0042 5.7x1077 0.027 8.9x1078 0.0010 2.4x1078
1 38 2.4x107° 0.0042 5.7x1077 0.027 8.9x1078 0.0010 2.4x1078
5 186 2.4x107° 0.0042 5.8x1077 0.027 8.9x1078 0.0010 2.4x1078
10 371 2.4x107° 0.0042 5.8x1077 0.027 9.0x1078 0.0010 2.4x1078
25 927 2.4x107° 0.0042 5.8x1077 0.027 9.1x1078 0.0010 2.4x1078
50 1853 2.5x107° 0.0042 5.9x1077 0.027 9.1x1078 0.0010 2.5x1078
75 2779 2.7x107° 0.0042 6.3x1077 0.027 9.8x1078 0.0010 2.7x1078
90 3335 5.2x1077 0.0042 1.2x10™ 0.027 1.9x10°° 0.0010 5.2x107*
95 3520 2.2x1078 0.0042 5.3x107* 0.027 8.2x107° 0.0010 0.0022
99 3668 1.4x107° 0.0042 0.0032 0.027 5.0x107* 0.0010 0.014
99.9 3701 6.2x107° 0.0042 0.015 0.027 0.0023 0.0010 0.062
99.92 3702 6.6x107° 0.0042 0.016 0.027 0.0024 0.0010 0.066
99.95 3703 7.0x107° 0.0042 0.017 0.027 0.0026 0.0010 0.070
99.97 3704 7.2x107° 0.0042 0.017 0.027 0.0027 0.0010 0.072
100 3705 9.3x107° 0.0042 0.022 0.027 0.0034 0.0010 0.093
1.00E+03
1.00E+01
1.00E-01
1.00E-03
1.00E-05 /
B /
< 1.00E-07
E; /
<X 1.00E-09
Y
'g' 1.00E-11
Lm%“ .
1.00E-13
1
1.00E-15
L ooe17 BOA BN EIE(— BB TE (me/ke/dn]
) —— $% 05 T ST E (E TE R E S ) [me/ke/day]
1 00E.19 L EOHEHFEESA A) (me/ke/day)
: — R ORI E (BT +AE) [mg/kg/day]
1.00E-21

0 10 20 30 40 50 60 70 8 90 100
S R R DR OFERED/ S—E> 21

K 5-8 G-CIEMS DFfflixtRibmIcH TR OEMED /A —E2SILE
(— SN, £E-RESHERUHELAM)
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5-32 G-CIEMS DX Rt m DRARRICHRIARBEICE IS —FHMHQ)®D/I—

to24IVE
IN— O A $2 2% MA—REEE MAEE-RESHE % A FEMN A
> ISP | @FFHE QFEM @BFEMH
24 mE i HQ B[] HQ i HQ
U | IEGE [mg/m°] [mg/m*] | ED/@) | [mg/m*] | GD/Q) | [mg/m’]l | ED/@)
0 1 1.3x107 0.010 1.3x107 0.067 1.9x107 0.0025 5.2x107
0.1 5 1.9x107 0.010 1.9x107 0.067 2.8x10° 0.0025 7.5x107°
1 38 3.7x1077 0.010 3.7x10°° 0.067 5.5x107 0.0025 1.5x107™
5 186 8.1x1077 0.010 8.1x10°° 0.067 1.2x107 0.0025 3.2x10™
10 371 1.2x107 0.010 1.2x107 0.067 1.8x107 0.0025 4.9x10™
25 927 2.7x107° 0.010 2.7x10™ 0.067 4.0x107° 0.0025 0.0011
50 | 1853 6.9x107° 0.010 6.9x10™ 0.067 1.0x107* 0.0025 0.0027
75 | 2779 1.7x107 0.010 0.0017 0.067 2.5x10™ 0.0025 0.0068
90 | 3335 3.2x107° 0.010 0.0032 0.067 4.8x10™ 0.0025 0.013
95 | 3520 5.0x107° 0.010 0.0050 0.067 7.5x107 0.0025 0.020
99 | 3668 8.9x107° 0.010 0.0089 0.067 0.0013 0.0025 0.036
99.9 | 3701 1.3x107™ 0.010 0.013 0.067 0.0020 0.0025 0.054
99.92 | 3702 1.3x107 0.010 0.013 0.067 0.0020 0.0025 0.054
99.95 | 3703 1.9x107™ 0.010 0.019 0.067 0.0029 0.0025 0.077
99.97 | 3704 1.9x107™ 0.010 0.019 0.067 0.0029 0.0025 0.077
100 | 3705 2.0x10™ 0.010 0.020 0.067 0.0030 0.0025 0.080

0 N oo

1.00E+04

1.00E+02

1.00E+00
1.00E-02
1.00E-04
.% 1.00E-06
= 1.00E-08
X
% 1.00E-10
B
& 1.00E-12

1.00E-14

— R AH T BE(—REN) (1g/m3]
1.00E-16 - =0 AR T OB E(EIEFREEM) (ug/m3]
e 2 A 78 B L FF{BIE(FEDSA) [1g/m3)

1.00E-18 !
KSR [pg/m3)

1.00E-20

0O 10 20 30 40 50 60 70 80 90 100
SHil ¥ R R DRARERED/\—E2F4)L

5-9 G-CIEMS DFHiix R RICHFTEBARBICRIAKEED/ A\ —EF21(IL{E
(—iE =M, £HE-RESHERUENSAMY)
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o 01~ W

1.00E+00
1.00E-01
1.00E-02
1.00E-03
—1.00E-04
S~
-1+
£.1.00E-05
£
8 1.00E-06
B
% 1.00E-07
1.00E-08
1.00E-09
1.00E-10

1.00E-11

1.0E-01
1.0E-02
1.0E-03

1.0E-04

KZBFE [mg/m3]

1.0E-05

1.0E-06

1.0E-07

—

( — KEURE [mg/L]
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KiEBED/S—2221)L

H 5-10 G-CIEMS DFEixi R mIZHI+5KERE S M

100

AKEE[mg/m3]

—HERRE R E R EHE(1E T 19(E) [mg/m3)
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A WO DN PP

0.2
HQ(FR T = (LS & (TR 42) 2 HY) [mg/ke/day])
018 u HOQ(R T = (4R (LI8) ) [mg/kg/day]) |
: B HO(R T = (M T AR Y (R18) EER) [mg/kg/day])
B HQ(RE S (th E &R /EW(Exposed) (JiaiE) {BHR)[mg/kg/day])
0.16 uHQ(RE = (th EERE/EP(Protected) (L) fEHR)[mg/ke/day]) ||
BHQRZE (AN EEEER) [mg/kg/day])
0.14 OHQ(REE (ZLELG) [mg/ke/day]) i
BHQ(RFE = (AFEEE [mg/ke/day])
0.12 EHQRTEE (M TEBEAEY) [mg/ke/day]) H
—_ BHQ(RFEE (b L R Y (Exposed)[mg/kg/day])
- 0.1 OHQRETE=E (M L EBEVEY (Protected) [mg/kg/day]) |
g - BHQUREE (SUKIEI) [me/ke/day))
0.08 OHQ(ASK B A[mg/m3])
0.06
0.04
0.02
0 1 T I I

1 2 3 4 5 6 7 8 9 10
B 5-12 HQ & (HQ &0 (FEHA) +HQ IR A (RHAA)) D EG 10 A DFEMEER



RORE CORBEEICES< HQ AR TORBEIZES< HQ

—}ﬁ 0.06 0.025

HOURE R (LU S (K8 A
%; = HO(R T (4P (60 )
0.05 = HOUR B (0 FEBE A4 (K D) BEER)) H
= HQURERE (£ SR AEM (Exposed) (i) FRER)) 002 ——
HQ(R % & (#h L BB R (E ¥ (Protected) (JEi) 1BHR))
= 0.04 BHQREE (RNEER) H =
ﬁ DHUBRE (LUR) g 0.015 -
BHQREE (RRER))
? 0.03 BHQEE R ChTEREY)) H ?
o B HQURERE (4 L 8RR (Exposed)) <
® BHQUREE (46 8 A (EM (Protected) ) & 001
g BHQURS & (BUKIE) g
0.005 -
0
1 2 3 4 5 6 7 8 9 10
éE 0.01 0.0035
QLR BT R (K5 1)
ﬁg . ®HQURT R (4P (51) $BER) 0,003
0,008 = HQUR R B (1 FEBE A4 (K D) BEER))
w HQURTE (0. E HRBAEM (Exposed) (IRHD) IBER)
FE = HQUR T B (£ S EM(Protected) (K50 EAY) = 0.0025
.y ﬁ BHQURB R (RAEER) ﬁ
H 3| 0-006 OHARBE (ALER)) f # 0002 |
Py BHQ(R R (FEEER)) &
ﬁ BHQREE GO THEAEN) ﬁ oo0ts |
O 0.004 BHQ(RE & (i EE AR EY (Exposed)) | <
% DHQUREE (4 L 3R AEM (Protected) ) =
g BHQURE & (HUKIER)) g 0001 |
0.002
0.0005 |
0 0
1 2 3 4 5 6 7 8 9 10
ZE DS 02 0.09
HOUR B B (AL & () BI) OHA(RTBE (KSRA)
}I/‘Iﬁz 0.18 wHQREE(4 A (L) EE)) 0.08 —
wHQUR T B (4T SRR 60 (i) R
0.16 = HQUR SR (£ A AEM (Exposed) (TEIS) HEER) 0.07
HQ(R % & (Hh L BB {E ¥ (Protected) (JE1) 1BHR))
014 BHQEE R (RAEER) T 006 |
= CHARE R (L&) =
g 0.12 BHORER (REEDR) g 005
% BHQURE B (e FEHRIEY) s
#® 01 BHQ(REE (4 LB R 5 (Exposed)) ®
a BHQUREEE (4 L 3R AEM (Protected) ) < 0.04 |
g BHQ(RFEE (FUKIER)) %
g 2 0.03
0.02 -
0.01 -
0
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10

B 5-13 #&BA-TUFRAURAID HQ O L4I 10 3R O FEME R
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

(3) IRIEHHFELLRFDHEER

PRTRIEHIC L AT el R E Z IS X G-CIEMS TH#eEH S =B 4y B bt
REEA R 5-33 TR,

% 5-33 BRI OHHELERLIRIEDSELE

PRTR
f@ i+ &

SN E
xS 99%
B s
TiE 0%
xS 91%
RiEH 7Kk 9%
S ER LR tTiE <1%
E& <1%

(4) G-CIEMS O st REE=F T T—RED LR R

G-CIEMS OHEFHFER DR Y M2 MR T D720, =X U ¥ JIRE & O ERAT 217 WEA
HOHEREIToTo, RR]E=FV V7 OREHFH - G-CIEMS TH#E Sz KKIRE D /—
U XA NVEER 5-14 12, KEET=F ) 7 OREHH L G-CIEMS THEG S /- /K E
FEON—t A NVEEZE 5156 (IR,

B, INOLORFTIEEZEE=X Y 7B D REREO NN — IR ERGEOKME (] x
1$£<0.0000052~0.002 7¢ &) HAIFE L7z, E=# U > JITB W T ARHOFE RN H 555121,
BEGHEICAE S EORBE FIREZ AV COR L, BEGHEO NN—£7R TiIm FIRIE~ &
KfEERLTWD,

ORI, RREFBEIZOWTIL, REGHO KR CII AR U, 90T =41U 7
TR DHFNENZ EERLTWD, £/2, 7-4 82T G-CIEMS O RFAfh*f G2 i 2 T o
SR EE=FY T =2 OREARIE LD | R CHA TORELZ KT L, £=
&Y v TR EOVHLE Tl G-CIEMSHEGHEEE & LR E O TS L T\ bH, — 5T,
G-CIEMSH#t CITRIRE L R A MR THE=X U 7 TIIMRH STV DS R S, 2
EIZ 2HTREE DR N A S,

KREREIZOWTIX, G-CIEMS £ 7 WMZES S HERTKERE X, £=4 V) v 77 —XIZE
WTABRHTH L Z & ERAFITA OGN0 E DD, G-CIEMS OHEFH THERE L 2 D2 LR DO E
=B T TF = AR TRV EIMBEAEMEIZOWTIEE R TE R0,
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B 5-15 G-CIEMS #itBELE=SIV S BEDEHEOLLE (KE)

5-4-3 REE=4YY I T—2ICE DA

(1) RKE=ABIVVTT—RIEIGEGHBL) RO H#E

BT 5EICBIT DI RRE=F I 7 F— 2 O KIEE T 5 0.0020 mg/m® (B E KK TR
AEEE) A LT IR LT 33T B W AR K 0D B 2 12 ¥ % 0.0020 mg/m? (5 Hi B # 5 ¢ 8.0x 10
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1 mg/kg/day) . Hi b3 E1EY) (Protected), M ki EY) (Exposed), Hi T B2 AEY) . 2P0 K OVHL L

2 Ao IC S RO ERE 4 1.3x10° mglkg/day & #ERF L 7=,

3 ELSHFORKRE=HF IV I T —2IIBITHRRKOWARKEORBERE (Bhg) & %

4 AN, WANERH - AR B R OWR RS A A O E R E VT HQ 2RI LT Y

5 AU EITo, UAZHEROMER, ' 5834 (R T L 91T, MARKORZERE (0.0020

6 mg/m®) Zxf LT, WA EEOAEEFEMME (0.010 mg/m®) X v HQ=0.20, Wi A -

7 FEAEFMEOHEVENM (0.067 mg/m®) £V HQ=0.030, Wk A%E 13 AANED A E LR (0.0025

8 mg/m’) LY HQ=0.80 TH Y., Wb HQ S 1AM & A o7z,

9 Flo, HISMFORKE=HX Y /T —HICESROKRKE COBEE L ok, &
10 PRS- B A EME R O O R A O FEHFGE 2 AV CTHQE B LT U A7 #idt 21T o 7=,
11 U AZH#fEFOFER, & 5-83518 T L 91T, RO TOEEE (1.3x10° mg/kg/day) (2% L
12 T, B0 —EEEo A EEFGE (0.0042 mg/kg/day) £ Y HQ=3.0x107, £ 11/E5 « JAEHEN
13 OFEMFGME (0.027 mg/kg/day) LW HQ=4.7x10%, #0578 AMED A EMFEAT{E (0.0010
14  mg/kglday) X VHQ=13x10°TH V., W HHQNLAIM & 72~ 7=,

15 BB, RRE=F U T TRREEZBRH Lz EFEoMHSIc oW T, 244 F Bt O Rl E
16 CRPLE L TR, FRK214E £ 130.0012 mg/m®, % 224F 5 13.0.0016 mg/m®, 5§ 234F [ 13:0.0019
17 mg/im®, V%254 130.00067 mg/m> T V) | ki i B O B H LU I B B 13RI L T B 28, W
18 THOAEMIZOVWTHHQIXLRM TH -7,
19
20 EROSHEERFMEICONT, BESMFEORKE=4 V) /T =2 ORHIEE G E LT
21 HQzZHEH L. HQO X AR HlE A (BErsFED~H) & L THES LR 2k 5-3610R
22 T, HQA LU B &7 DS 3 72 o T,
23
24 F 5-34 KKEZAVVITBREICHETIRAZRE (FER) IZH+5) Xo#EE
_ g =T I -
menmman | | s | H0=0/®@
— s 0.0020 0.010 mg/m?® 0.20
E-RESM s 0.067 mg/m® 0.030
RAANE me/m 0.0025 mg/m’® 0.80
25
26 F£ 5-35 KR{E=RIVJRECHETIRORK (BEVDRUFEMERN)
27 IZE 2RV H#E
i E i U mrlE
nsun@Rs | Copil | Cirsnon | "=/
—fREN 1 310" 0.0042 mg/kg/day 3.0x1077
EE-RESMH 0.027 mg/kg/day 47x107®
RO ATE me/ke/day 5 0010 me/ke/ day 13x10°°
28
29 # 5-36 AKRE=-FV2JT—RICET{HQ 5 5IAIEH Rk
“*_ﬁﬁw §§%_9U17E§®ﬂimﬁﬁ(EﬁBE@Aia
7 —REE LR -RiBE | RAAE —REE | AR -RABE | RAAE
1=<HQ 0 0 0 0 0 0
0. 1=Ha<1 0 0 0 7 0 171
HQ<O0. 1 1,916 1,916 1,916 1,909 1,916 1,745
30
31 (2) KEE=RILTT—REIGHEE R VH#EE
32 ELSFICBIT ORKEE=2 Y 77— 233 (BEIERICB T O KEE=2 ) 77—
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© 0 NO O WN P

HExBRE LTER, MIEEEN R 572720, b EITOEE TOREITB O TR TIRRMEAR
W ThoTmZ LA EE L CKEIAE<0.0049 mg/L (= o FHA FRL25EE) % fi KU FEFE Y {1 &
L CHER L. kK M OV HE T i 3 12 5 < IR 4 <1.98x10°° mg/kg/day & #ERF L 7=,
EOESTFEDOKEE=4 ) 77— 2SS EBIRE S B0 —MErE, B0 A - BAEFEMK
OREOBNAEOHQEBE I L TU AV it 21T o712, UV AZHEFORER, & 5-371T "7 L9
(Zy BORHK S OO P B 12 S < B (<1.98x10°° mg/kg/day) 12%F LT, &1 —fkF D
A EMEZEME (0.0042 mg/kg/day) & Y HQIE<0.00047, #% 1 A4l « 36 4= F ik O A EPEFE i (0.027
mg/kg/day) Y HQIZ<7.3x10°, #% 11 3EA AV DA EMEFEHE (0.0010 mg/kg/day) & v HQIZ
<0.0020CH Y . WFNHHQN LA & e~ 70, 72k, Yk HuS O MO ORI ERE RIL 20>

e~ il el =
g B W N R O

16
17

18

19

20
21
22
23
24
25
26
27
28
29
30

31
32

7=,

B EMFMMEIZ SOV T, EISFEDOKEET=X ) 7T — X xR E LTHQEHEH L. HQ
ORIy BNCHE M A S (BEISFEO_H) & L CHER LEERE2R 5-3810~7, HQA LML &

AR NN O /RSN e

F 5-37 KEE=HIUJ7REICHETHEOZR BKRVAERR) ICEITHIRIH#EE

OROZETD

Q@URVHEEHIZE A

AREREREE | " ena roamnmmE | OO @
— s 1 0810 0.0042 mg/kg/day <0.00047
ETE-FHESMH ' 0.027 mg/kg/day <7.3x107°
HAME me/ke/day 0.0010 mg/kg/day <0.0020

= 5-38 KEEZAI)UTT—RIZETICHQ RS9 BHIEM A 3

T KEE=RS T BEORE A M (EESE D)
TRl EO—RBM | BOLE REBN | BORNSAE
1=HQ 0 0 0
0.1=HQ<1 0 0 0

HQ<O0.1 25 25 25

5-5 [LEM - REMX 7 —ILOBEETIVIC K HXBHOTE

ZIZTIE, 5-4-1 LRU BARSHEAET L MNSEM3-NITE Z H T, BRI IC R 5
HI7R A — A2 BT L Rl R E O ISR TORBME LM Lz, 5-5-1 Tl
OECD % THBVEAMIERME (POPs) DA OMIE L L CIRBIE N TV 5
P4 Pov (overall persistence DHE) Z R 7=, Pov X, ZEBALET WIZ Lo TRD 5 &
RO WA REM % BRI AFE T DAL R E B CEAMT Y L2l Mo M 2 b b,
HAERRE VIE CBRBIREMER @S & B 2 54, POPS IRl LR IMEA AT 500 AR
Lpd, 5-5-2 CIIBREEAMNIZEFIREIZET 5 F CORERINEELHF L, =
OHERHRERIT, I EOPHE B E > T b O & B 2 5b8 T, BURRROBRBE
P OB EOHEIMENOFEELZHE L ELFRIEL D,

HERH FIEIZ O W TR T A & AVIERIZHE L T,

5-5-1 #MEZEEMK

BLE RS

1 OoECD (2004) Guidance Document on the Use of Multimedia Models for Estimating Overall Environmental
Persistence and Long-Range Transport. OECD Series on Testing and Assessment No. 45.
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T e e S S e S
N o 00 wWNRO

1, 3—7H# TV OREP COREMEEZMT 5720, MIEEREEOIEE Pov 2R
Too T2 TIE. REVEAIEYYE POPs O3 R MEZTAM 0 72 512 OECD %25\ THEME
NTW5EERY% . A THOWTWSET /L MNSEM3-NITE (24 Tl TsRkd7- (GE
M A & v AVIESR),

Pov I%.POPs & POPs TliL72 W W'E (non-POPs) & N 7= Hrilig il 4 & 70 5 55D Reference
chemical (KIFRMIE) ORAEL . MEWME OE & 2 x4 25 2 212 L 0 EEfi L 7=,
Z Z TlZ. Reference chemical (xfFRMED) 1%, {RFEHI & L CTH—FFFEILFEWE TH Y POPs
ToH5HPCB (ZZTIZPCB126 & L7-)., T/ KU, 5S4/ KU, non-POPs & LTH
THRETECHL N yunzF L u L WELRE BOENE ChHR B,
E7 = VORFTWEE LT,

HEZT A
ETVICANT HHEHEIX, 5-4-1(1)THWE 1, 3—T7 X O8E ((LEEHE
FHHEH B & OV PRTR JEH B) % Reference chemical & 4L TH U 7z,
1, 3—7%Y=x > L Reference chemical DOWERALZAAIMEIR & BREE LA B =60 42 |
5-39 K \F& 5-40 (/R L7,

b Lz klo 4.1.1 Persistence.
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10
11
12
13

+*® 5-39 1, 3—TJAT I & Reference chemical (POPs) DL MW IREDT—4

1ER B 1,3-7"4%" 1y PCB126 A YY AN Y
DFE — 54. 09 326. 4 364.9 380.9
Bh = [°c] -108. 966 106 104 176
AKE (20°C) [Pa] 2.40x 10° 2.38x10* 1.13x1072 4.13x10*
KiBfEE (20°C) [mg/L] 686 2.02x107 1.59x 102 1.86x 10"
=449 %7 —)L/K
— 1.93 6.67 6.5 6.2
DEEHE (HEE)
AV —RE [Pa-m®/mol] 1.89 x 104 7.70 4.46 1.01
ﬁﬁg::;iig [L/kg] 47.3 1.51 %109 4.90x 10 1.84x 10
£ RIERK [L/kgl 3.16 17800 20000 14500
. K= [day] 0.15 120 0.4 2
* K [day] 10000 60 332 1080
g tiE [day] 19027 120 3650 3285
E" [day] 40000 540 1620 1620

Reference chemical DT —42 DHHIZDOWTIE, HBERIZRLI,

& 5-40 Reference chemical (non-POPs) DB {LEMIEREDT—4

1HE AL bJhORIFLY mig{E R AVE Y £ 7120
nFE — 131.39 1563. 82 78. 11 154.2
L= [°Cc] -84.8 =23 5.5 69
ERIE (20°C) [Pa] 7.80x10° 1.20% 10 9.97x10° 8.44 %107
KIBRRE (20°C) [mg/L] 1.19x10° 8.00x% 102 1.03%10° 6.98
1-F9%7—L/K
— 2.42 2.83 2.16 3.76
NERE (HE)
AN — [Pa-m®/mol] 9.98x 102 2.80%10° 5.57 x 102 3.12x10
AHRRWELE
N [L/ke] 6.8x10 4.9%10 6.9%10 1.86x 10°
USEREY 5
YRR [L/ke] 39 52 18.5 141
5 x5 [day] 42 6660 33 5
:|: 7Kg [day] 360 360 160 15
g TiE [day] 360 407 76 30
=31 [day] 338 540 338 135

Reference chemical DT —42 DHHIZDOWTIE, HBERIZRLI,

HEZHAE R
1, 3—7 %Yz L Reference chemical ® Pov ODHEFHE R4 &K 5-41 1~ d, 1, 3 —
7 H YO PovidbEEREHIEROEE T01H PRTRIEHOLATH0.1H TH -7z,
IO ENL, 1, 37X T UOFEEMEIL non-POPs & FRIFRETH D . POPs X 0 #&#

PEIZ 72 E WS RER L 7o T2,
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

& 5-41 1, 3—T AP I L Reference chemical D IEFEBE % Pov

¥ $E5% B £ Pov[day]
MEDREME ME £
tEEBEHIER PRTR &%k
B
B2 FeE 37| 1,3-74aox: 0.1 0.1
R feme 7
PCB126 10.6 9.3
pops | TERE FLEYY 9.3 8.4
LE2ME ) -
TA4ILEY Y 22.8 22. 4
Reference
Chemical %:*iqgfi |‘U7DDI?[/~/ 0.2 0.1
non-POPs e#mHE Mgk k& 0.2 0.1
Ro¥y 0.1 0.1
BofEwmE -
EZ2xz=)L 0.2 0.2

% Pov D{BILPOPs D POPs RV Y —= UV GHELFIDLT LLEET 504 TIEA L POPs 49 TI& POPs
MNESI I DHEISHREMNLFIEICEINTL S,

5-5-2 TEEIERMOHEET
i

5-5-1 TIIMEMEKZ T 5720, REPORAMEL —OOfRELS L THER L7,
ZTIEHEHIT, REMEEZREMAABNCHEE T 5, BRELARNCA D & IRWE DA
R BT, REN TN TNER D720, ERINBICET S £ TORMSCPEH
BRI THBBRER N BIEAET 2 £ CORMIL, BRI RR D,

-
—

HEET S
1, 3—7% vz roOfbfikm i RICEED HEFHE & £ 7213 PRTR HEHI &2 FHWC
EWBERE Z RO, e, T2 TIREFIREOMEFIERED 99%I(ZZES L B 2 & &
PR & B LT,
TIThH, ETMCADNT D8 E L PR EALRIT, 5-4-1(1)THW=b D LH
HTH Y B EAROVER & ERETEARERIIIER 5-39 LR 5-40 IR L72bDTH D,

HEETAE R

(bR HIERICE S S HEFHEH EZ2 VW25 613, e A E 5 L RK & B3T3
HMCEFREIZEL, KETLI2ADNICEFREICET S, —FH, KEIXEFIEE
TIZ10 MAREDORFMZ 2T 5,

PRTR #EH&EZ H WA, S E 5 & RA L TECIHENM CEFmIREEICEL,
KT 1A URNICERFREIZET D, —FH, EEITEFRIRESEE TIZ 10 A RBE DR
Mz %5,

HERERITETNVICL DA TH DL Z LICHEEEZET D,

92




=

© 00 NO Ol WNDN

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

5-6 REalE ) XY HFCET 2T HERE/ENT

5-6-1 FHEEMEFTOBE

ARETIL, 5 HORBEGE Y A7 HEF OB RN 15 _FMEE(LFEWEORE., 5%
AR REO(LEE EOHBT ORI E DEHEMERH D0y & 5 B B AR SR
AT 9o AHEFEIEMATIZE 5-16 O 7 2 —(ZhWLATD i)~v)D 5 DOIHH Zx%R L L
7,

1) sl R E O Rk

i) U A7 HEFICH W= AL A MR 2 o R S
iii) PRTR ff #55 O AN FEE

iv) PEH EHEFHTAR D A e Ik

v) BFEV TV AR D AR FENE

D) EOH)TIE, VA7 H O HRET — 2 ORBEN2#EO S 2o, Znon
RIY)C, PRI/ O WTREMEN & B 83813, ASRRA O U 2 7 HEFHRE RIS B0k IE AL
T MEREOT — X OBGRICHMEZ1T O LERD D,

i)~ v )IZ2WTIL, HWiz PRTR 5, S&EFHMICIH WV TRE LM T U A KW
BB T U AN OV T LY ERBICH LB HICE XX 5 NEIC OV TRF L.

B 5-16 IRT 80, i)~ v)OWTRNT, ERORAE T 2 WMRIEN L3 L
AU, TSI & R A AR VRS, DX IS LT, U R 2 RO R FEMEIME
B E N TS DT RIS B, (LS ORI ORI T 5 2 ENTE D L 91Tk
60

ORI O AL v O BRSO R A O REIE Y — X P — 2 BELTD 0, U RS

OB FDIRBZE b o TRITINVIZENU LTI E S 20, T Z78&) ThiviZdet - &F#EoD
FRRICHETOEREWNEL, 77 40 FREF D EEERBRBR ST —ZITES B, Bl 205
N DT,
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HE FEEHOER | P22 | @ik e
BE ﬁ
» -igﬁimggg -ﬁﬁgfggaﬁﬁ%wmﬁMEm—ﬁu
= RERBRT — R _ TW3t
ggg BMEEOR B | °C
%
. - s - WEHETH B A —1RE. Koc R U BCF ®
wgm f§f5§§§§ @AY R0 RIBRIERET BEEXE C
e | om s & - BUEERONBED, Tl HBOLBM
ok EHEEHE % B T (£ N U et R R A6
ENEEZDND.
TEEANERMEL BRI AT ARENEMEL LEECH
i) PRTR & ¥&E LD I+ 4 PRTR ﬁ%%@gbi—ﬁbflﬂéo
A & |- PRTR EHAMESHEHEICH T B BB OB
o e D& BERS (BRENDOHE) HILEE
PRTR BB & D DR RTIEAEL,
A—H
B EREEEC i) 2 5. REICELCE. EARREGE
V) | ESCHmERE HEBEL TG PRIR HHE AN EEEE
HIHE | OHELFULE | & - ELTENEER BN,
Wit | EELOTHE
TREBELTULLE | > BUBECLORELTUA
L OREE  ARELTUACEARE KEEOAED
ZELTULWEW=O, RBFELTVFIZER
EEMAHD., Lo L. GCIENS <& 5 HE
& ~ HEDHEHERIC SIS, PR DIE &
AEDNKETHY . F&AEMNARIZHES
N, COZENLGARREVTUADTERE
P, BEHERCAEC BBERETEED
TEEM CELNEE DS,
> BALPEROEEBEAOIRELT A
(BR800 2 R 43 7 D HE )
 ARE-SUCITF_RE. BRBAD
G-CIEMS #:H R EIIMhBEMTH D,
CKEE=AY LT F—4 & GCIENS HEHRE
. B, o8 LT A NTRETHS < &
hA ERHIERDNELE DO, G-CIENS O
e . - TERELEIBADE=5 2T F—5
+ N+ THWI ENSESEIZDWTIXE
RTEL L,

c RRICOVWTEETHABHMAHDOE=4
Yo fThhTWb I e, RVF UL
TlE, SOLEIBRHAOBEFHE N EHIEL
=

> BREE=42YUJER

&® -

CcBREEZARYITT—ARIZONT. KRIFE
TS ENDRKEEE., KEITEE 10 EHO
KEEZAY I T2 TREERENGH
2tt=. BERELSEDAEICHITIEHE TR
EEHRKEEEL L TRHWL,

c RREZBIVTTEANEEREEL G- th A
[ZDOWT. EBEL G REICHEZSRILY
MNEBEINTVSL EEIEFERLTLS,

- LERYEIRBEOBEREMEICERE

sh
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30
31
32
33
34
35
36
37

BEHEIC
BRRIE B
#

HED

HE FRREOER | o0

TEY. KKRBREIZODVWTEHEBEEE=42)Y
ThfThh TS,

- ChoEEEL.BEE-4USEREZEMR
EITDDEFLGNEHITLL,

5-6-2 FMENEME
SR R E I ONWT, LT E AT 5,

U R 7Skt G mE L. U A7 EHIIC OGS (ERA LR R E R
— X DWEBRIE R ) 1T~ L TWBh,

i RWE (1, 3—742vxy) OMRT —2FoWRWE L, 1, 3—74v=x
YThHY, FHERME L B LT,

5-6-3 YELENMERSE
~2 U — 7, Koc KO'BCRIZOWTIIHEFHME TH o 72 Q BmEZW) 7o, BEMNT %
1Tole, HIRHTA XA (1) 2B DEEMET O FEICHE, JEHIR Z & O RFE T
UAIZEBIT DY A7 HEG 20 LT, AL o Tz, o, oI >\ T,
PR T — ZAZHERHEZ VT RN REERITEWEEZE X NS, kXD, U
A HERHRE BT RAE T ARFEFEMEITENE B2 DN D720, Wi 5fA O LB TR &
Wr 7=,

5-6-4 PRTR EHMEDTFHEEM

1, 3—7% =%, {FIECBT 2B GwE & LEEICBIT 5 PRTR & WE
M—HL TS, 7272L, PRTR EHAMERHEL EICH 1T 2B OB X 5 £y (B
AN S OPEH) 1bBIEDOFR TIEARWZ ), PRTR JaHAMERHEHHEZ W5 L 24
MDA & 72 % SICEEBENLETH D,

5-6-5 HHEHTOFREEN

1, 3—7#Vx 0, {LHRIESSWE & PRTR IEWE N —FH L TRV, E5 BAE
RYEHIROE R AR LT D720, RIRICE LTI PRTR J@ 15 8 & O 72 BS54 18
TLTIWEEZLND, ZODENREOMLEMEIIENEEZZOND,

5-6-6 RETVAOTHEEN

AR T VA TIIRK EAKIBEOZEITIZE L TV RN\, REEVT U AR
EENH D, Lo, G-CIEMSIZ X 2 Bl OHEFHRE Rz LiuiE, e eikoiz L
IWEMKRKTHY, IFEAERRRUCHELEND (F 5-83), ZOZENLARREFESTY
A OARREFEMEIL, HEFHRERICRKE S EEEZRETIIEOREEETE RN EEZ LN,
Bex e eNR OB L2 GO FE YTV 4 GRERIRESEOZERM M OHEEE) (220 T
X, RRE=Z V75— L YA O G-CIEMS HEFHEE 1X 2 HTO#PHICINE » Tk
. BMRELSNTHD, KEE=H ) L IT—4 L GCIEMSHFREIX, T=%V) 7T
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— BT AR TH L Z & ERBEFIZA OV E DD G-CIEMS OH#EEF TRilRE & 72 5
HEDE=Z Y T TF—Z RN+ TRONI ENLEAMEICONWTIZE R TER,

F7-. KRICOWTERETHY R MEROE=2 ) LV IR TbRTNAZ LN, KvF
VAT, 5R5MFFTOMLEIT 0 & HT L7z,

RIET=4V 7IHERIZONTIEL, RAETE=FV > 7ORMT — X%, Hir 5 FMOHPH
DT —ZThHY ., Vil 2FELIRE, BEMGE L THIESN TS Z ENLEHAFRETHS &
Liz, 7o, KEE=X V) 7 OBRMT —4% bEESEMOFEADOT —4 ThHHZ L bR
HRETHD & LT,

U2 HEFHZIBW TR RIBE L o REE=Z U o ZHEHRICHOWT, PRTR JEH T3/
W1, 3=—THTZUOIRAEPRE 2D FERDERD D L DR TE 2, EIE 5 FMIT
WM R A R 20 S~k 25 RS E TEEHE L TRV, TROOEEIZEB W T Lo
PEHS & L CTERBEThHo 72 b DD, HQ<K1 Th-o 7,

RIEET=4FV VTREIZBVW TR TEIRE & 2o A OMOFEEDORIERDL & LTI,
R DAL O D RFITER L & LTI, Rk 21 4FHE 13 0.0012 mg/m®, TERR 22 4R 13 0.0016
mg/m°®, Pk 23 4% 13 0.0019 mg/m®, K 25 4E 1 0.00067 mg/m® TdH 1 | g i O R
DI IR L TH Y . WTFROFERICHOWVWTS HQIZ 1R ThoTz, £/-. KE
WZOWTIEABRHTHY | BT /MK KEREOHES & I3 TE 20, KBz >0
T, BEET=4V V7 RELDNG-CIEMSH#EHEE TH HQ<K1 Tho7c, ZNHEZE L,
BT =2 U v JER A BIIE T 2 B E e 0 &R L7,
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1, 3—=72 VT NIo0nT, NERZEBIIHT L) X7z 7ok E L%

ZN

6-1 HEEETM

U A7 HERHI WA BN ) (B EMERHE) 2R 6-1 12T 5,

WAL DT =2 LGOI loizw, #1058 O F AL S H I 13 A B R
DT —=F w P Te, —fiREME, AGE - FEETMER OFEN AMED A FY H:fﬂﬁIEH@Q% i b
ZMEOEWEE L R D DIFEBAME (AR ThoTz, %ZPL%:PW)ﬁi RN A, R

RIS FETFR SN D aREME N E W 2
2T HOEEFEERZ S > TV A7 HEE 2T 72,

END, K x DOREKIZ

K 6-1 AEHFEROFELD

DGR EICHE S <Y

HEMH® N A
5T fi 18 — RS HTE - RESH EMNAE
B BORK UPNETS RORK PSS BORK UPNETES
NOEL £,
. LOAEL LOAEL 1Zy MRy
iJL\ ;uk—gf( 4.2 m(%;/gg/day 9 52Lg25§3<31> 26.8 "lié!‘g/day 16. 1Ln?£/E:s E3) - ? 0x 130__61
ug/m?)
7755~
T H=E
% & & 1,000 - 1,000 — - -
(UFs)
EEH® 4.2%x107° 1.0x107? 2.7%x1072 6.7%x1072 1.0%x107° 2.5x107°
FHmiE mg/kg/day mg/m?® =¥ mg/kg/day mg/m* &9 mg/kg/day % mg/m®
VIARESMHER
IR 2 FERA E& (R 6—15
NOEL % B KREHB (665 B HIiZ 6 BB B (EEBE)
D 1R HL fil/day. 5 B/ /day TIRAR BmEELT
&) . DNEEE =), HBRRED
ARERE

F1 1824650, BIBORARZICHELLRE
2 LOAECH S D E E

E3 RODFHEEMN > DIRENE

F4 RADFHEEMN > DBRENE
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6-2 RT|FHME ) XU HEET

6-2-1 HHHRZCLEDRES T ) A2k B 51
1, 3—=T7 X VT NIDWTHRR 25 -8 DAL LR & O PRTR 1§ # 4 VT 488

Al e V) 2 7 #HeGHEAT o T2, 209 B PRTR FHICES SFHERE RO G LY

BiLTWwWaEEZL, ERER 6-2~F 6-4 T R~L7T,

NEFGZE 2 U A7 R Tl — etk 40 - BAFE LR O AMEIZ SN T,

AR, WMAREEDONTIIZHONTH U RZBERITH O bIRhroTe,

F 6-2 PRTRIBHICE S —BREHICHBITIIRIHEER

EHEB VAIRHONRS | vzomsmmy | C7RERREDE

BOZR KRR -KEHEH 5 0/50 0

R AR RI[UBEE S 0/50 0
BOZR+RAZR RS- KEHEH S 0/50 0

F& 6-3 PRTRIEHMICE S<AERE - FEBHITE TPV RVEHRBER

EHEB VAORHONRS | zomsmmy | C7RERRDE

EOen K& KB H 5 0/50 0

R KEHHS 0/50 0
OB+ RARE | AR Kk 0/50 0

% 6-4 PRTRIBEHRICEDRMRAEICE TRV RIH#EEHER

RERH VATRHOAREE | yzomsmmy | AOREVEEE

EOEH KoK 5 0/50 0

R KE S 0/50 0
EOEE+RARE | AR KdHES 0/50 0

e e

SNy

6-2-2 BRAGHHFEOEZEEEOLRERED T UFICLLHFE
(1) RIEHPREDZERI S 1 OHE

FEAMG e S s & U 72 BR BT AL UE S & B e 3,705 M IZ DWW T, PRTR 1H# A V7= G-CIEMS
K DHERHRER A AW BB ML OV R 7 #EdH 21T o 72,
BORTICHONVWT, K HEOERWIEN ANEDFEMZEME (0.0010 mg/kg/day) % VT Y
AT HEFHZAT o TR R, T X T ORI Gt T HQ<0.1 Th o7z,

F72. MARBTHOWT bR S EMEVIE N MO A EMEFEE (0.0025 mg/m3) % v
TY AT HeRH AT T2 RER, T X TOFfix & #1,5 THQ<0.1 TH - 7=,

HQ# A & HQ W AD G EHIE CTREAM L 725 K. X T Ol G i THQ<01 Th » 7z,

™
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1 % 6-5 G-CIEMS [k H#EHERICE T HQ o A m3K
Fegm e
> - i Dn u i
NF—REOE eORS BA R AEE
3 — e %f SAAM | —mEh Fi,rf SAAME | SAAM
1=HQ 0 0 0 0 0 0 0
0.1=HQ<1 0 0 0 0 0 0 0
HQ<0.1 3,705 3,705 3,705 3,705 3,705 3,705 3,705
2
3 % 6-6 G-CIEMS Ol RhMmICHE TR OEMERVREARKRICRIAKEE
4 WURIZNP—FEEHQ)D/S—E2 4/ ILE (R 5-30 Fi8)
# O ERE[me/ke/day] QoA
=i S @\ A
fiE ( QAR | HEM
R— &5t A BICRAKA | SR E( HQ
o4 (Bfr+ | [mg/kg/da | HQ & O SEE FEMNA) | HQIREA | EQO+IK
AL | IER BT I8 JE88) y] ED/@) | [mg/m®] | [mg/m*] | GR/@) A)
0 1 1.2x107"2 2.4x107° 2.4x107° 0.0010 2.4x10°° 1.3x1077 0.0025 5.2x10°° 5.4x107°
0.1 5 1.8x107"2 2.4x107° 2.4x107° 0.0010 2.4x107° 1.9x1077 0.0025 7.5x107° 7.7x107°
1 38 3.8x107"2 2.4x107° 2.4x107° 0.0010 2.4x10°° 3.8x1077 0.0025 1.5x107* 1.5x107™
5 186 6.9x107"2 2.4x107° 2.4x107° 0.0010 2.4x10°° 8.5x1077 0.0025 3.4x10™* 3.4x10™*
10 371 7.0x107"? 2.4x107° 2.4x107° 0.0010 2.4x10°° 1.3x1076 0.0025 5.2x107* 5.2x107*
25 927 2.1x107™" 2.4x107° 2.4x107° 0.0010 2.4x10°° 2.9x10°° 0.0025 0.0012 0.0012
50 1853 1.8x107"" 2.4x107° 2.4x107° 0.0010 2.4x10°° 7.8x10°° 0.0025 0.0031 0.0031
75 2779 1.5x1077 2.4x107° 1.6x1077 0.0010 1.6x107* 1.8x107° 0.0025 0.0074 0.0075
90 3335 2.3x107"° 2.4x107° 2.6x107° 0.0010 2.6x10°° 3.7x10°° 0.0025 0.015 0.015
95 3520 45%x107"° 2.4x107° 2.9x107° 0.0010 2.9x10°° 5.3x10°° 0.0025 0.021 0.021
99 3668 7.9x10°® 2.4x107° 7.9x10°® 0.0010 0.0079 7.5x107°° 0.0025 0.030 0.038
99.9 3701 5.4x1077 2.4x107° 5.4x1077 0.0010 5.4x107* 1.9x107* 0.0025 0.077 0.077
99.92 3702 7.0x10°° 2.4x107° 7.0x107° 0.0010 0.070 2.1x10°° 0.0025 0.0083 0.078
99.95 3703 7.2x107° 2.4x107° 7.2x107° 0.0010 0.072 2.1x10°° 0.0025 0.0083 0.080
99.97 3704 1.9x10°8 2.4x107° 2.1x1078 0.0010 2.1x10°° 2.0x10™* 0.0025 0.080 0.081
100 3705 9.3x10°° 2.4x107° 9.3x10°° 0.0010 0.093 9.9x10°° 0.0025 0.0040 0.096
5
6
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10
11
12
13

% 6-7 G-CIEMS OFMExRmDKEREERURKEEICE DN —FEHHQD/\—
VAL IE(F 5-31 Hi8)
#O—fEEt BO4HE-RESH EOENAM
QFE% OEL @FZH
ST fE ST fE Edfid e}
IN—t% [mg/kg/d HQ [mg/kg/d HQ [mg/kg/d HQ
ol IE 452 ay] =D/@) ay] =D/®) ay] =D/@)
0 1 0.0042 5.7x1077 0.027 8.9x1078 0.0010 2.4x10°°
0.1 5 2.4x107° 0.0042 5.7x1077 0.027 8.9x1078 0.0010 2.4x10°°
1 38 2.4x107° 0.0042 5.7x1077 0.027 8.9x107 0.0010 2.4x10°°
5 186 2.4x107° 0.0042 5.8x1077 0.027 8.9x1078 0.0010 2.4x10°°
10 371 2.4x107° 0.0042 5.8x1077 0.027 9.0x10°® 0.0010 2.4x10°°
25 927 2.4x107° 0.0042 5.8x1077 0.027 9.1x10°® 0.0010 2.4x107°
50 1853 2.5%x107° 0.0042 5.9x1077 0.027 9.1x1078 0.0010 2.5x107°
75 2779 2.7x107° 0.0042 6.3x1077 0.027 9.8x10°® 0.0010 2.7x10°°
90 3335 5.2x1077 0.0042 1.2x107* 0.027 1.9x107° 0.0010 5.2x107*
95 3520 2.2x1078 0.0042 5.3x107* 0.027 8.2x107° 0.0010 0.0022
99 3668 1.4x107° 0.0042 0.0032 0.027 5.0x10™ 0.0010 0.014
99.9 3701 6.2x107° 0.0042 0.015 0.027 0.0023 0.0010 0.062
99.92 3702 6.6x107° 0.0042 0.016 0.027 0.0024 0.0010 0.066
99.95 3703 7.0x107° 0.0042 0.017 0.027 0.0026 0.0010 0.070
99.97 3704 7.2x107° 0.0042 0.017 0.027 0.0027 0.0010 0.072
100 3705 9.3x10°° 0.0042 0.022 0.027 0.0034 0.0010 0.093
# 6-8 G-CIEMS Qi flixtZitmDRK[EEICRH <
NF—FLHQD /N \—t22S)LE(F 5-32 HiF)
D g A & BA— RS A EGE- REESM IR A SE AN At
N— IG5 | OBFFHK QFEH
£y N ST fiE Edfid e} @HFEH
a4 R B [mg/keg/d HQ [mg/ke/d HQ ST {E HQ
L | e | [mg/m’] oy =D/@) . D/3) | [mg/mfl | D/@)
0 1 1.3x1077 0.010 1.3x107° 0.067 1.9x1078 0.0025 5.2x107°
0.1 5 1.9x1077 0.010 1.9x107° 0.067 2.8x10°° 0.0025 7.5x107°
1 38 3.7x1077 0.010 3.7x10°° 0.067 5.5x107° 0.0025 1.5x107™
5 186 8.1x1077 0.010 8.1x10°° 0.067 1.2x107° 0.0025 3.2x107*
10 371 1.2x1078 0.010 1.2x107* 0.067 1.8x107° 0.0025 49x10™*
25 927 2.7x1078 0.010 2.7x107* 0.067 4.0x107° 0.0025 0.0011
50 1853 6.9x107° 0.010 6.9x107* 0.067 1.0x107* 0.0025 0.0027
75 2779 1.7x107° 0.010 0.0017 0.067 2.5x107* 0.0025 0.0068
90 3335 3.2x107° 0.010 0.0032 0.067 48x107* 0.0025 0.013
95 3520 5.0x107° 0.010 0.0050 0.067 7.5x107* 0.0025 0.020
99 3668 8.9x107° 0.010 0.0089 0.067 0.0013 0.0025 0.036
99.9 3701 1.3x107™ 0.010 0.013 0.067 0.0020 0.0025 0.054
99.92 | 3702 1.3x107* 0.010 0.013 0.067 0.0020 0.0025 0.054
99.95 | 3703 1.9x107™ 0.010 0.019 0.067 0.0029 0.0025 0.077
99.97 | 3704 1.9x107™ 0.010 0.019 0.067 0.0029 0.0025 0.077
100 3705 2.0x107* 0.010 0.020 0.067 0.0030 0.0025 0.080
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31
32

33
34
35
36

(2) REE=S) VT ERICEDGHE

O XKKE=AVITT—RIZEDC YR HE

BT SEICB T RAE=F I 7T — X2 D KIEE TH 5 0.0020 mg/m® (4 E KK R
AEEE) A LT IR T 33T B W AR K 0D B 2 1 % 0.0020 mg/m? (5 i B #5E © 8.0x 10
mg/kg/day) . i R {EY) (Protected), Hi B35 =2 /EY) (Exposed), i N EAEY . AR VALY
b DR | S < R DB EUE: & 1.3x10° mg/kg/day & H#EF L 7=,

EESHEDORK[E=F Y V7T —FIZBITHEROWNREOZRBERE (Btg) &, %
AN— e, W AESE - AR O AN AR ERFHMIMEA VT HQ Z#&HEH LTV
2 MR AT o T, U AV HERTOREER, |’ 6-9 17T L 91T, WARRKOREEIEE (0.0020
mg/m®) 1k LT, We A 04 E MRS (0.010 mg/m®) K ¥ HQ=0.20, W AL -
¥ A T O A EPEREAH I (0.067 mg/m®) & HQ=0.030, W AFEAS AN DA EVERHA (0.0025
mg/m®) XY HQ=0.80 TH V. WWFiLh HQ 2N 1 Kifi & 72> 7=,

FLHESFORKE=F I 7T — 2SRRI COBEUE & &0 —EENE,
FEOVASE « AT R OO BB AMEOG FEEFMMEE OV THQ Z#H I L TU X7 it %
1Totz, VA7 HEFOFER R’ 6-10 1R T XL 512, 8 NREK T o i (1.3x10° mg/kg/day)
W2k LT A i o A E MRS (0.0042 mg/kg/day) K W HQ=3.0x10°, #% 1 %H -
SO A EVEFEME (0.027 mg/kg/day) 0 HQ=4.7x10°, #% 13843 ANED A E LR i

(0.0010 mg/kg/day) L ¥ HQ=13x10°TH V. Wi b HQ 23 1 Kl & 72> 7=,

B, R{RE=F2YV U7 CTRRBELZBRE L BRI DWW T, PRl 24F R OHE
RPLE UCIE, PR FE130.0012 mg/m®, Pk 224E £ 130.0016 mg/m®, % 234 % 13.0.0019
mg/m®, VR 254 5 130.00067 mg/m>Td V) | e i Ok H LA IS BRI L TV B8,
PTHOFEFMER IOV T HHQIILRM Th - 7=,

HIEMEDORKRGRE=Z IV I F—Z 2BV TIE, ]& 6-11IRT L O, 1= LR 5 HIEH S
TE RIS K O ORI O W T o F EMEFHMEE B ICBWTHO A TH - 72, 72, 0.1=HQ
<LER DT R AIE, W AR DI ANMEOF EMEFMAE 2 WO 723 Tlxo <1715 ThH

ST,

£ 6-9 KRE=SUVIJREICHET IRARZRE (FR)ICEITHIRVHE (R 5-34 Bi5)

- DORARZRE | QUARYHETHIZERT S
== =i —
AEMEREAE | ome B Ha=0@
—fREMH 0.010 mg/m® 0.20
HNE-HAESH 21'02:2 0.067 mg/m* 0.030
R AE & 0.0025 mg/m? 0.80

£ 6-10 KEE-AVJREICHETIROZB (BEPRUVEEMER)
IZBTBURIH#ET (FF 5-35 B8)

AEMIME | OROBERTO | QUARVHEICHERAITIASHED _
g EIE i Ha=0 @
—ikEM 1 3310 0.0042 mg/kg/day 3.0x10°®
ENE-RESH ' 0.027 mg/kg/day 47x107
RAANE me/ke/day 0.0010 mg/kg/day 13x10°0
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1 % 6-11 KKE=RIVTT—RIZEHTICHQ R RIAIE A (R 5-36 Fi8)
A D REE-AYVITEEQAERSH (BEES EO~H)
X4 rOE% % AR B
— st Gl - S M A — st Bl - S M A
1<Hq 0 0 0 0 0 0
0. 1=HQ< 1 0 0 0 7 0 171
HQ<O0. 1 1,916 1,916 1,916 1,909 1,916 1,745
2
3 Q@ KEBEZAYVUIT—RIZEDCY R H#E
4 HITSHFEICBIT A KEE=X ) 77— 37 (\BEIEMICB T A KET=X) 7T —
5 HE%HLELEN, BHEEBNLRH--7-0, Kb EITOFEE TOREIZB W TR TRRMER
6 TMTHhoTmZ LEEEL TKEIRAE<0.0049 mg/L (2 JHE 254 SE) % fie RIEFEFA Y fiE &
7 LTEA L. fOBK M OB P B 12 e < FE IR 2 <1.98x10° mg/kg/day & HEEF L 7=,
8 BEISEOKEET=X ) V7T —XICESEBREE, RO —&EME, B O4EHH - BAEBEL
9  ORHENAAMEOHENIMEEZ H O CTHQEHEH L TY AV #Higt&21To7-, U A7 #HEGtORER
10 F& 6-121TR T K 51T, OB M OV P i 12 35 < IR (<1.98%x10°° mg/kg/da) (2% L T,
11 #O—FEEOAESFHEE (0.0042 mg/kg/day) X Y HQIE<0.00047, #& M A5H « 34HM D
12 AEMEFEME (0.027 mg/kg/day) & Y HQIZ<7.3x10°, #% A% AMEDA EMEFEAE (0.0010
13 mg/kg/day) X D HQIX<0.0020TH YD, WT I HHQN LA & 72 ~7=, 728, HekHSothos
14  FEORERRIT -T2,
15 BB/ EMFHMBEIZOW T, BEOSFEOKET =X 7T —H xR LTHQEHE I L, HQ
16 OXRASBNCHIEH SR (EIESEO~E) L L TEHLEHEREEZER 6-131077, HQM 1L R &
17 75T o T,
18
19
20 F 6-12 KEE-A)VJBREICHET IR OZE (BUKRUAER) (2HTHU RV (XK
21 5-37 H1§)
- ORORETO | QURVHEIERA _
AR AR ETE rraEnFmE | 0@
—fREN <1.98x10° 0.0042 mg/kg/day <0.00047
EERESMY " X/ ) 0.027 mg/kg/day <73x%10°
ROAM me/iesday 0.0010 mg/kg/day <0.0020
22
23 +& 6-13 KEBE=RYLTT—RIZETI<HQ R 31HIEH m# (& 5-38 Fi8)
. KEEZR LY EEDRE H S5 (B ESE D)
NF—FEEDRE 5 GOEE
—fBE ARE-FAESM AT
1=HQ 0 0 0
0.1=HQ<1 0 0 0
HQ<0.1 25 25 25
24
25 6-3 BREFELD
26 PLIFICA MR AZIEIC R L, O THEmEEL,
27 Rk 25 FEE DAL FE R ETERZ AW HEHIR S L O BFE YU A S < BRI
28 5 U A7 HERFORER, —MEETE. AT - BAEBER OREDAMEIC OV T, (RIERHEHTR 22
29 fAFrO Y b U AZEAEIEIIENEFN 16 HAT. OBAT RO 21 BT Ch o7z (B ORREE &
30 WMARKOHQ Z&5tL=HE)., —FH. Wkl 254 0 PRTR Jg HifE &2 AW 72 gEHIR = &
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#ﬁ-b-b-b-bwwwwwwwwwwl\JNNNl\JNNNNl\Jl—‘l—‘l—‘l—‘I—‘I—‘I—‘I—‘I—‘I—‘
(631 W NP, O OO0 NOOL A WDNPEP O OWOOWOWNOOGPAAWDNMNPEPOOOWONO O PMAWDNDLERELDO

DFRFE TV IS NEREIZ T2 U A 7 #HEGHoRE R, — i@ rt, A5 - BAEFMEL D
FEINAAEIZ DN TR AR AR DO WNT T DN T H U A7 BARITERD b ivie oz,

1, 3—7 XV AHMLFIEICBIT DR X RWE L LEEICB T 5 PRTR R E A —2
LTHY ., PRTR GO S M ME BRI 2 BEHIR O H A A L T\ D72, PRTR IE#HZ HW
T RS S D 5 D LR E R MG 2 O fHlfE R L 0 EZRRA KM L TWD b o & LT,

Tz, BET =XV U7 HERICESEMEE LT, KRAETE=XV V7T —% ROUKIRE =
BT F=RITESL Y AR R T,

RRKE=F V7T —ZICHESSEREOHFH TIX, BIESFIIBITOIRAET=4V 7
F—H DEKRIEE TH 5 0.0020 mgim® (FHE KRG 24 F5) 260 LT, RICRIT 5%
R D e FE P FE % 0.0020 mg/m® (B B4 5 © 8.0x10™ mg/kg/day) | i1 15 2 /E 4 (Protected)
1 BB R AEY) (Exposed) . Hi T EAEY . AR R OABBE R OREICE SR OEBIEZ
1.3x10°mg/kg/day & #EEF L 7-,

B SHEORK[E=F YV 7T —FIZBITHEROBNREOZRBERE (BItg) &, %
AN—WeFg . WM ANEGE - AT L O AN AEOR ERFHMIEA VT HQ Z#&H H LTV
AT HEH BT, VAT HEFFORER, |’ 6-9 1R T X 91, WMARKOZEZEREE (0.0020
mg/m®) 1R LT, WA O A E MRS (0.010 mg/m®) k¥ HQ=0.20, W AL -
SR O A ENEFEAGE (0.067 mg/m®) X W HQ=0.030, W A% 78 AME D A7 5 M FEAT I (0.0025
mg/m®) XY HQ=0.80 TH V. WFiLh HQ 2N 1 Kifi & 72> 7=,

B, KART=Z VU 7 TRRKEBEZBRE L RO OW T, FEak4FEEFT# OHIE
RLE L TiE, TR214F £ 130.0012 mg/m?®, % 224F % 13.0.0016 mg/m®, T 5% 234F £ 13.0.0019
mg/m®, SR 254 £ 13:0.00067 mg/m> T V) | e P 0O B H AR LS P 13RI L T 2%,
THOHEFEMEIZONTHHQIXLR TH > 72,

Flo, KEE=FY 77— ZIZESFHI T, BEESFEICB T O KEE=4) v I TF—X
T72 < WMEIEMICBITL2KEE=F ) 7T =2 2R & LTeh, RINEEB o Tolz
| fie b ELT O TOREIZ IV TR TERIERT Th 72 2 & 2 FE L T/RERE<0.0049
mo/L (= 2 FRAFE 255 ) 2 i RIREEAR S AE & U TR L. BOBK R O IR I2 L5 <
P 4 <1.98x10° mg/kg/day & HEEF L 7=,

EISFEDKEE=2 U 77 =2 A EBIE L | 0 — ek, #8045 - BAeFRMEK
O O R AMEOR FEHWFHIEHQEZ B L C U AV H#id 21T o 72, U AV H#HEFH ORISR, &
6-12{2 " & 912, BRI R OV i 2 12 5 < HB R (<1.98x10° mg/kg/da) 1%k LT,
0L O A E MM (0.0042 mg/kg/day) & ¥ HQIZ<0.00047, % [1AE%# - 5 AEREIED
AEMEFEME (0.027 mg/kg/day) XV HQIZ<7.3x10°, #& 0¥ AME DA EMEREAME (0.0010
mg/kg/day) X ¥ HQIE<0.0020CH Y, T HHQMRLRG & /-7, 7B, Bz iomosE
FEDRERERIT IR Do T2,

PRTR {f#tZ H\\ T G-CIEMS T X D H#EEHE R 2 v AMEFEZEIZ OV TR A LW A D
RPN B TR RN L N R 7 HERHZATV, 22D HQ ZRd7-, £/-, OO HQ &
AD HQ DAFHME TOFM 21T - 7=,

WA BE BT DRGSR & . MARKORFEEO P TIPSR BIRWERSAEOFE
PEFEAHAE (0.0025 mgim®) ZFWT U 27 HERH 21T - 75 5. 1=HQ & 72 % 3Tl S i  A3
O i, 0.1=HQ<1 & 72 2 ¥l Gt fi7s O Ml Tdh o 7z,

ROBRRICEATHREHMER S, BRORBOFEEEOT THEI K BIENERAEDOFE
PEREAMAE (0.0010 mg/kg/day) Z T U R 7 #EGH 24T o 1o fb R, 1=HQ & 72 D 3F il xS Hi i
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A0, 0.1=HQ<1 & 72 A5 xS sy O i CTH - 7=,
TN AMEIZ OV TIEm R D HQ DA EFHEIC O W T BB L7558, 1=HQ & 7 % it
S s O HiS, 0.1=HQ<1 & 72 23kl S 523 0 5 CThH - 7=,
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CICAD(2001): WHO. “1,3-BUTADIENE”, Concise International Chemical Assessment
Document. No. 30. 2001.
http://www.who.int/entity/ipcs/publications/cicad/en/cicad30.pdf.
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7 -3 Reference chemical D EILFMEIRFEDIFERESE

5-5-1 TR O B2 H 7~ Reference chemical D ¥y FRAL B PE IR 0D 175 i 55 %
& 72277, FRAMEIZ5-5-1 DFK 5-39 L U'F 5-40 M,

#F& 7-2 Reference chemical DYIR{LERIER DIEHIRSE
7AW | MYRRI | mIE{E

I5H PCB126 | 7Wb YUY AVE Y | B 71z0
Uy Fy I
NFE — — — — — — —
B X1 %2 %2 %3 %3 %9 4
AKE (20°C) %1 4 %2 %3 %3 %9 %2

KBEE (20°C) *1 4 X2 3 3 9 X4
1-F94%/—)L/K
SERFRE CHEE)

%1 X4 %2 X3 X3 %9 %2

A —RE 1 | w2 | x2 | x3 | %3 | o | x4
R RBELIE

FREERELR | o0 | s | we | se | s | xo | s
S SR

A RERE *7 %8 %8 X3 X3 %9 %6

FHIRE

%1 Handbooks of Physical-Chemical Properties and Environmental Fate for Organic Chemicals, 2nd
Edition, CRC-Press, 1997

X2 () SR ETE R MR R EE, L FDERESHERIIRAM S X T L (CHRIP), AL 21 F£ 9 AIZHRER

107



© 0 N O OB~ WN P

T e T S S T
g » WN R O

16

17
18
19
20
21
22
23
24

X3 (¥h) B A ST B 17 E AR A4,
x4
%5
%6

*7
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9 5l T TR T—%, FA264TA 3 A

BCFBAF (v3. 01) = FIF)

MEEMBEOME ) X9 FFEE ]
SRC PhysProp Database, Syracuse Research Corporation, 2009

Estimation Program Interface (EPI) Suite RIZURE Sh TS ERHE
Estimation Program Interface (EPI) Suite ZF LT logPow m S #EEt (KOCWIN (v2. 00) .

NEDO Xk ffi B S #etE /TR U RV BB RV 42—, TEHMU RV FEE

5-5-1 TR D5 IZ V7= Reference chemical M4 IERIZ 35 1T 2 e = o] &
MR EZ TR 7-3 1277 FERICIB O THMBOBETR O OBl 2 B LT
BRE L RO A LR LR R FEHA Lz, RAEIX5-5-1 D%k 5-39
N O'F 5-40 % 5,
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j( # YA S g
= = VRIS ~ ~ 32076 ) 238%6 ~ 170, 000* B
HA ' !
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x| A OF
= ] OAl | ko fE - - - - - - -
WS R HE - - 629%° 43%3 - - -
IEHRRSE -
%1 Hazardous Substances Data Bank (HSDB)
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%3 Handbooks of Physical-Chemical Properties and Environmental Fate for Organic Chemicals, 2nd
Edition, CRC-Press, 1997
%4 Handbook of Environmental FATE & EXPOSURE, Lewis Pub, 1989
%5 Handbook of Environmental Degradation Rates, Lewis Pub, 1991
36 Estimation Program Interface (EPI) Suite @ AOPWIN |2 & % HEE
%7 Estimation Program Interface (EPI) Suite P9 BIOWIN3 D #&{T+h SHE

108




w N

© 00 N O O b~

10
11
12
13
14

15
16
17
18

7-4 BEEZ2) VI T—2 EETIVHEHER D LLEER

(1) HEBDE=A)VTBEL G-CIEMS DETILH#EHEELD LB

EF=X VT =2 EOREME L IGAHT 5D G-CIEMS O FFAfix Gt s D HEF
RE DR RE2 TRICRT,

BERKIGRYEELTGAMEE =5 U 7 O 25 FEOREEMNE 12 51 L 72 5 374
HEDOKRE=Z U v VL G-CIEMS OEF LHEEHEEE (CERL 25 428 PRTR HEH &%
HEICERE,) BB LEEREZR 7-1 12077,

gk 25 FEEOF FERRIG BB EDOE =42 > 7T —XIZHT H G-CIEMS H#
FRKEE / KKE=Z Y v 7T 00078~14 (GRRETH 77, o, TE=F U v 7
FEME OIS TIE G-CIEMS #EFHRE & L HIRREOHPATELS L 1D, £, E=#1U ¥
TREMENHSTH IHFRORPICE > TEY ., RLERDRKE VS TYH 2HRED
BRI E - T,

0.001
| /7
o IRHE (FR2SEE) G-CIEMSHEEH
; ELE=S)Y
OND (ERK25%E <
(FR255EE) peia e
e o9 O
0.0001 den——0——0-¢
1/10f%
) ) .
£
S~
oo
£
X
#8 (000001 |- G-CEMSHEETEEA i
K EZAYLTRED ooft
K
ta .
3
(%)
S
w
U -
U] G-CIEMSHEETE
0.000001  EoEF>HELN 1 _ !
g ) 1/10001%
/7 R
/ 7’
s [ .
/ e
L7 BBV RE .
/’ DIFSHEL P
0.0000001 £ . .
— — i i i
o o o o o
o o o o o
S = S p
Q o o
o

RKERE=HUVT BE[mg/m3]
7-1 BERKFLEPEELADEAVEORK[E=S2IVTBE (ERK 25 £&) & G-CIEMS

¥R KRUREE (PRTR /Y 25 FEBHET—SHERA)DLEE

109



ga b~ W N PP

© 00N O

TafEDOEESFTHLER 2B FEOKEE=FY » TRE L G-CIEMS OE7 /L
FHEEE CFpk 25 4% PRTR HEH B4 © S ICEHE,) 2 LR E2R 7-2 1287,

Wk 25 4FREO = affEICBIT D G-CIEMS#EGHKEIRE KEE=4 U U 7REX, M
HIH 2N 2203 o T T2 D LR N T E 2o T2,

0.0001 | . .
/// /
OND (1&H FRR{E) .7
.- G-CIEMS¥tEiEE
T NESAYLTRE
0.00001 —F E—H —]
e /, 8
. ’ Rl
. 7 ’
7/ .
. , .
0.000001 - .
. ’ .
. ’ . .
— . 7/ g
ﬁ ’ 7/ . 0
. Ve ’ ’
& & . : -
0.0000001 . —10 e 7
b G-CIEMSHEHEEA B R
o AU TRED p
% ’ 7 S
|-|!|E // // // /,’
¥ jeos |GCEmMsHERE LT /0 i . 8
2 DIFSHEL / - - ’
w 7/ R . .
U - e
2 o4 1/1004% ) %
/7 7 P
/s e
1E-09 STEZAVTRE 1/10004% -
s | oEsHEN o o
i -4/3
. 107435 )
Ve
/7
1E-10 £
o (o)) o0 — — — —
NN e e 3 3 3 3
= =] = 3 3 8 p
=3 o o
o o
o

KEE=SULT BE[mg/L]

7-2 IOARFREOKEE=FIVYRE (FERK 25 £ /) & G-CIEMS # /K E R E (PRTR F/
25 FEHHET—4ER D LE

110



N

o N O O bW

(2) AR DE=S) T BEL PRASNITE DETILHEHRELDLER

F=F Vo T—2 L ZOWEME LSS 5305 PRAS-NITE O RFA <5 Hi 5 D HE
FHEEO LR EZR 7-3 LB 7-4 2R,

PRAS-NITE #i3F KGR E/ REAE=4 U > Z I 10°~10 (52 Th > 7=,

Fo. KEE=Z ) VT =R IR BHTH o722, PRASNITE #EFH K E T,/ KEE
=X ) TBREDHITEH TE otz

1.00E-02 , ; -
TR s B FRAS-NITEFEET
I BESTEZA) L
- gBEE—%
® FEE#E1~3km P
1.00E-03 N ° £
O EEBE4A™~ 6k m 27
< ®
A FEBET~ 10km .,'
Oy o®
3 e ¢
gﬂ 1.00E-04
'
& xe @ A
ol o So
an . g 0 | A
e 10015 ¥ AR ®
1.00E-05 ‘
5 e
¥ FA
i - 2 oe
= o ’
= 1015 B é
@ LOOE06 fpRag= 3 7 i
x BECIIINEL T
e .
#
”
Fa
L4 ol
1/101%
1.00E-07 Bk AL
’
’,’ 1/10018 N
, EoAl 1/100015 1/1000015
5P DIFH B %
1.00E-08 |
1.00E-08 1 00E-07 1.00E-06 1. 00E-05 1 00E-04 1.00E-03 1 00E-02

AREZR Y B EImg/m®]

10
11
12

7-3 EEAKELYEEBEEMEORTE=_FIVT RE (FE/RK 25 ££5) & PRAS-NITE

HHAIREOLE

111



1.00E-02

| | ' N
e PRAZ-MITEHEST
OIORE (H25)MD 8T FR{E) EEHE= A1)
SRR —F
”
1.00E-03 O . £
’I
:,
2
':I‘ Fad
% 1.00E-04 2
5 7 o
i 2"
oy e
m 10045 N
[ ]
= 100E05 -
E 2
= i -
& 1015 &
Fal
< L0006 rmmms—frremEss 7’
€ BEDIIIHEL 32
/i
rFd
/, 1'_1?.
1.00E-07 ,.lf 171018
e
. 1/10013
E=p s o /100008 4y 00g0fs
e MIFEH S
1.00E-08 . .
1.00E-08 1.00E-07 1.00E-06 1 00E-05 1.00E-04 1.00E-03 1.00E-02

REEZR Y REIme/L]

7-4 PRAS-NITE QH#tfH/KEREEE=AIVITKEREDLLE (TIHE (FR 25 £E)

112




RRER

EERRES 5 HiE

Aldrich Sigma-Aldrichi{ZEH4205

ATSDR ATSDRCKEIEZMHMERREIRR): [Toxicological Profile ]

CCD Hawley’ s Condensed Chemical Dictionary, 15th, John Wiley & Sons, 2007

CICAD WHO/IPCS: I EIfR & R 5T ifi X & (CICAD) |

CRC CRC Handbook of Chemistry and Physics on DVD, Version 2013, CRC—Press

EHC WHO/IPCS: NRIERIEY 54T 7 (EHC) |

EPI Suite U.S.EPA EPI Suite

EURAR EU ECB (European Chemicals Bureau): ') R §}{fiZ (EU Risk Assessment Report) ]

HSDB Hazardous Substances Data Bank (HSDB)

IUPAC The IUPAC Solubility Data Series

JCP JapanF¥L o055 L

Lange Lange’ s Handbook of Chemistry, McGraw—Hill, 2005

Mackay Ha.n.dbook of Physical-Chemical Properties and Environmental Fate for Organic Chemicals, Second
Edition

Merck The Merck Index, 14th Ed, Merck & Co, 2006

MOE #) %A &¥ i REARKRIRVHEE: [Me2HE DR X5

NITE#DH U RV EHil & (i) & 5 AT H AT B AR A AR TR 2B DRI EY R VETEE )

NITER 457 (& (BD) L2 E MR - O RSFHE R M EBEE: (LM ERSHTHE

PhysProp SRC PhysProp Database, Syracuse Research Corporation, 2009

SIDS OECD: SIDSLR—F

SPARC SPARC Performs Automated Reasoning in Chemistry

USHPV US/HPVFvL 27034
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HAXIFH

E%E L%ﬁ 4
BEZH 1,3—J45TY
CASEE 106-99-0

A_

RET—4

P ﬁﬁﬁl:§(16 =S FEEIICH
TEHRRA BEE & [ec]“ HEBH®EE GLP reliability -'\'——7;;;-40) EDFEE EDFEF DM 5 |t —RE #% Xk R—UEBE
. S

1[Aldrich Bt -109°C__[-109 2B X 543

3 SR R -108.9 °C - 1,3-butadiene
4{CRC EYS -108.9 °C[- [-108.9 - - - - - Frenkel, M., Chirico, R. D., Diky, V. V., Physical Constants of
108.9(0.1) Kazakov, A., and Muzny, C. D., Organic Compounds
1 ThermoData Engine, NIST Standard (Section 3)
2B x Reference Database 103b, Version 5.0
(Pure Compounds, Binary Mixtures, and
Chemical Reactions, TDE-SOURCE
Version 5.1), National Institute of Standar
5[EPI Suite B -123.21 °C |-123.21 MPBPWIN SAR 2C
6

7|lUCLID EYS EU Method no data experimental p.37
A.1,Directive result
84/449/EEC,
A.1 "Melting 1B x
point/melting
range"
8 Al -109°C _ |-109 4A X p.37
9 Al -109°C _ |-109 4A X ZDith p.37
10 Al -108.9 °C [-108.9 4A X ZDith p.37
11|Mackay b -108.91 °C |-108.91 - - - - - Lide, D.R., Editor (2003) Handbook of 317
2B % Chemistry and Physics. 84th ed., CRC
Press, LLC. Boca Raton, Florida.

-108.966

Budavari, S. (ed.). The Merck Index -
An Encyclopedia of Chemicals, Drugs,
and Biologicals. Whitehouse Station, NJ:
Merck and Co., Inc., 1996. 248.
[Hazardous Substances Data Bank (L.
. HSDB)]




E%E L&D 4
BHAFR 1,3—74Y0xy
CASE =S 106-99-0

A -

LY

RET—%

: HBR | g __ [meEEans fragres | HEII-R .
TEHRRA EH & el " HEBAHEE GLP reliability 1\'-—%’;;;40) EnEE EDFEFED M =>7 (163——2& %z ik R—UEDE
= Fq—
16|PhysProp B -108.9 °C |-108.9 - - - - - 2B X - p.1
17|REACHZ % |@h= -108.966 ° |-108.966 [no data nodata |2: reliable weight of experimental Z D 1th review article or Exp WoE Melting
[¢:1 C[no with evidence result handbook,Budavari, S (ed)(1996),The point/freezing
further restrictions Merck Index - An Encyclopedia of point.001
data is Chemicals, Drugs, and Biologicals., The
reported] 4A x Merck Index - An Encyclopedia of
Chemicals, Drugs, and Biologicals.
Whitehouse Station, NJ: Merck and Co.,
Inc., 1996., p. 248

18 8= -141.84~- |-141.84  [MPBPWIN 2: reliable weight of (Q)SAR Z D th other company data(2009) QSAR WoE Melting
104.58 ° with evidence point/freezing
C[>=- restrictions point.002
141.84 <=
-104.58 °
C|melting
point
values are
estimated 4C x
in
accordanc
e with Gold
& Ogle and
adapted
Joback
methods]

19 Ahs -108.9 ° -108.9 no data |2: reliable key study experimental Z Dfth review article or handbook,Lide D [Exp Key Melting
C[Sublimat with result (Ed.)(2008),CRC Handbook of Chemistry |point/freezing
ion: no] restrictions 4A x and Physics, 89th Edition.,CRC Press Inc. |point.001

Boca Raton. USA.

20(SIDS Al -108.902 ° |-108.902 key study 2A x Kirk-Othmer 4th Edition, 1991 p.8, 13
C

pAYSIDS

22 Ahs -108.9 °C |(-108.9 key study 2A x CRC Handbook 75th Edition, 1994; p.8, 13

Howard. 1990: BASF safety data sheet

23|USHPV L= -108.9°C |-108.9 - - - - experimental |- SRC. The Physical Properties Database [p.8

result (PHYSPROP). SRC, Inc., Syracuse, NY.
2B X Available online from:
http://www.syrres.com/esc/physprop.htm
as of August 18, 2010.
4(BRFERERE ([MA -108.92 °C |-108.92 - - - - - A x L REE GIIHRKASE) K0875
E3

HAXIFH




BEFBILEYEBELES |4
WME R 1, 3—J4JIY
CASEE 106-99-0
‘.
B
. TRERRICHTD FHME D IZE
= [101325 kPa] , RI=HI P 7 S
waRs | e | EE <5153 MESH | smomizs | olp | relibity F25740 | WOHS | EOHSOMHE o 3% s ik R—UERS
= [°C E TA—
1|Aldrich 45°C |45 4A x p.543
2|ATSDR -45°C -4.5 - - - - O Neil MJ, Heckelman PE, Koch CB, et  |p.80
al. 2006. 1,3-Butadiene. In: O Neil MJ,
4A x Heckelman PE, Koch CB, et al., eds.

EXIEH

Merck index. 14th ed. Whitehouse
Station, NY: Merck & Co, Inc., 248.

2. IDENTITY AND
PHYSICAL/CHEMICAL

11
12
13
14

15

16

17

18

-4.41°C  |-4.41 - - - - - Flammability of Chemical
4A X Substances (Section 16)
EPI Suite 15.55°C [15.55 MPBPWIN (Q)SAR 2C X
HSDB -4.5°C -4.5 -4.5 760 mmHg Budavari, S. (ed.). The Merck Index - An  [CHEMICAL/PHYSICAL
Encyclopedia of Chemicals, Drugs, and |PROPERTIES: >
2B x Biologicals. Whitehouse Station, NJ: BOILING POINT:
Merck and Co., Inc., 1996., p. 248
IUCLID -4.9 °C -4.9 -4.893964 [1013 hPa 4A X Z Dt p.37
-4.5°C -4.5 -4.493955 (1013 hPa |EU Method no data experimental p.37
A.2,Directive result
84/449/EEC,
A.2 "Boiling 1B x
point/boiling
range"
-4.5 °C -4.5 -4.493955 [1013 hPa 4A X p.37
-4.5 °C -4.5 -4.493955 [1013 hPa 4A X Z Dt p.37
-4.4 °C -4.4 4A X Z Dt p.37
Mackay -4.41°C  |-4.41 - - - - Lide, D.R., Editor (2003) Handbook of 317
4A x Chemistry and Physics. 84th ed., CRC
Press, LLC. Boca Raton, Florida.
15.3°C 15.3 -11.00448 (2 atm - - - - 2B % - Monograph Number:
0001509
47 °C 47 -69.78112 |5 atm - - - - 2B % - Monograph Number:
0001509
76 °C 76 -210.5588 |10 atm - - - - 2B x - Monograph Number:
0001509




AL EMEELES |4
hEZH 1, 3—7489TY
CASES 106-99-0
4
R
BET—5 TERIRIZE1TD l ES
= [101.325 kPa| g FHIRIZE! — e
wame | ma | POER cnivam| MEER | ppras | o | iy %2570 | gomm | wommownam (B 1ar—2 s ik R—UER%
A[C] 3k i BF4—
19 114 °C 114 -556.7984 |20 atm - - - - - 2B % - Monograph Number:
0001509
20 139.8°C |139.8 -952.2803 (30 atm - - - - - 2B % - Monograph Number:
0001509
21 160 °C 160 -1380.501 |40 atm - - - - - 2B % - Monograph Number:
0001509
22|MOE#I#AZF |-4.5°C -4.5 - - - - - Budavari, S. (ed.) (1996): The Merck p.l
i Index - An Encyclopedia of Chemicals,
4A x Drugs, and Biologicals. Whitehouse
Station, NJ: Merck and Co., Inc., 248.
23 -4.5°C -4.5 -4.5 760 mmHg |- - - - - Budavari, S. (ed.). The Merck Index - [p.1
An Encyclopedia of Chemicals, Drugs,
and Biologicals. Whitehouse Station, NJ:
2B x Merck and Co., Inc., 1996. 248.
[Hazardous Substances Data Bank (4
. HSDB)]
24|NITE#EAY |-45°C -4.5 -4.493955 1101300 Pa |- - - - - Merck (2001) The Merck Index, 13th ed., [p.2
ki 2B x Merck & Co., Inc., Whitehouse Station,
NJ.
25|PhysProp -4.4 °C -4.4 - - - - - 4A X - p.1
26|REACHZ 8} |-4.4° -4.4 -4.4 760 mmHg [no data no data |(2: reliable weight of experimental Z Dfh review article or Exp WoE Boiling
&R C[handboo with evidence result handbook,Budavari, S. (ed.).(1996),The |point.001
k value] restrictions Merck Index - An Encyclopedia of
Chemicals, Drugs, and Biologicals.,The
4A x Merck Index - An Encyclopedia of
Chemicals, Drugs, and Biologicals.
Whitehouse Station, NJ: Merck and Co.,
Inc., 1996., p. 248
27 -4.41°C |-4.41 -4.403953 |1013 no data (2: reliable key study experimental Z Ofh review article or handbook,Lide D |Exp Key Boiling
hPa[At with result (Ed.)(2008),CRC Handbook of Chemistry [point.001
standard restrictions 4A X and Physics, 89th Edition.,CRC Press Inc.
pressure] Boca Raton. USA.
28(SIDS -4.411°C |-4.411 -4.411 101.325 key study 2A o Kirk-Othmer, 1991 p.8, 13
kPa
29|USHPV -4.4°C -4.4 - - - experimental SRC. The Physical Properties Database |p.8
result (PHYSPROP). SRC, Inc., Syracuse, NY.
4A x Available online from:
http://www.syrres.com/esc/physprop.htm
as of August 18, 2010.
30|BEFRRE |-441°C  |-441 - - - - - 4A % L REES (HI MR K0875
ES

EARIER




EARIER

R EMERELES |4
hEZH 1, 3—748oTY
CASES 106-99-0
4
HRE
e BT TRERIRICHTD GilS
= |20CIZHBIT| gy FHIRIZE! = = | FHEI=EI
wams | waE | FOEE A MEEH | smms | op | relabity F25740 | WOHS | BOHTOHHE RIS B2 i it R—UEBE
Pa B TA—
1|Aldrich 1863 248379.6 |231647.1 |21°C p.543
mmHg 2B x
2|ATSDR 2110 281310.2 1994215 |25°C - - 2.11x10"3 mm Hg AIChE. 2000. 1,3-Butadiene. C4H6. |p.81
mmHg In: Physical and thermodynamic
properties of pure chemicals.
28 % American Institute of Chemical
Engineers, Design Institute for
Physical Property Data. Philadelphia,
PA: Taylor and Francis..
3|CCD 17.65psi |121692.5 |546534.6 |0 °C - - 4A X - 1,3-butadiene
4|CICAD 281 kPa |281000 199201.6 |25°C - - - 2. IDENTITY AND
2B x PHYSICAL/CHEMICAL
PROPERTIES
5[CRC 0.1 kPa 100 2.85E+08 (170 K - - - DIPPR Data Compilation of Pure Vapor Pressure of Fluids
Compound Properties, Design at Temperatures below
4A X Institute for Physical Properties Data, |300 K (Section 6)
American Institute of Chemical
Engineers, 1987..
6 0.2 kPa 200 2.07E+08 (175K - - - DIPPR Data Compilation of Pure Vapor Pressure of Fluids
Compound Properties, Design at Temperatures below
4A x Institute for Physical Properties Data, |300 K (Section 6)
American Institute of Chemical
Engineers, 1987..
7 9.2 kPa 9200 8437307 (220K - - - DIPPR Data Compilation of Pure Vapor Pressure of Fluids
Compound Properties, Design at Temperatures below
4A X Institute for Physical Properties Data, |300 K (Section 6)
American Institute of Chemical
Engineers, 1987..
8 12.5kPa [12500 6244608 (225K - - - DIPPR Data Compilation of Pure Vapor Pressure of Fluids
Compound Properties, Design at Temperatures below
4A x Institute for Physical Properties Data, |300 K (Section 6)
American Institute of Chemical
Engineers, 1987..
9 16.7 kPa [16700 4666178 (230 K - - - DIPPR Data Compilation of Pure Vapor Pressure of Fluids
Compound Properties, Design at Temperatures below
4A X Institute for Physical Properties Data, |300 K (Section 6)
American Institute of Chemical
Engineers, 1987..
10 21.9 kPa [21900 3508140 (235K - - - DIPPR Data Compilation of Pure Vapor Pressure of Fluids
Compound Properties, Design at Temperatures below
4A X Institute for Physical Properties Data, |300 K (Section 6)
American Institute of Chemical
Engineers, 1987..
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CASES 106-99-0
4
ERE
e BT RERRICHTS GilS
= |20CIZHBIT| gy FHIRIZE! = = | FHEI=EI
wams | waE | FOEE A MEEH | smms | op | relabity F25740 | WOHS | BOHROHE RIS B2 i it R—UEBE
Pa B TA—
11 28.4 kPa [28400 2669354 (240 K - - DIPPR Data Compilation of Pure Vapor Pressure of Fluids
Compound Properties, Design at Temperatures below
4A x Institute for Physical Properties Data, |300 K (Section 6)
American Institute of Chemical
Engineers, 1987..
12 36.3 kPa (36300 2045975 245K - - DIPPR Data Compilation of Pure Vapor Pressure of Fluids
Compound Properties, Design at Temperatures below
4A X Institute for Physical Properties Data, |300 K (Section 6)
American Institute of Chemical
Engineers, 1987..
13 46 kPa 46000 1586870 [250 K - - DIPPR Data Compilation of Pure Vapor Pressure of Fluids
Compound Properties, Design at Temperatures below
4A x Institute for Physical Properties Data, |300 K (Section 6)
American Institute of Chemical
Engineers, 1987..
14 57.6 kPa |[57600 1239815 255K - - DIPPR Data Compilation of Pure Vapor Pressure of Fluids
Compound Properties, Design at Temperatures below
4A X Institute for Physical Properties Data, |300 K (Section 6)
American Institute of Chemical
Engineers, 1987..
15 71.3kPa |71300 975109.9 (260 K - - DIPPR Data Compilation of Pure Vapor Pressure of Fluids
Compound Properties, Design at Temperatures below
4A X Institute for Physical Properties Data, |300 K (Section 6)
American Institute of Chemical
Engineers, 1987..
16 87.6 kPa (87600 774338.2 [265K - - DIPPR Data Compilation of Pure Vapor Pressure of Fluids
Compound Properties, Design at Temperatures below
4A X Institute for Physical Properties Data, |300 K (Section 6)
American Institute of Chemical
Engineers, 1987..
17 0.4 kPa 400 1.59E+08 (180 K - - DIPPR Data Compilation of Pure Vapor Pressure of Fluids
Compound Properties, Design at Temperatures below
4A X Institute for Physical Properties Data, |300 K (Section 6)
American Institute of Chemical
Engineers, 1987..
18 107 kPa  |107000 621287.7 |270K - - DIPPR Data Compilation of Pure Vapor Pressure of Fluids
Compound Properties, Design at Temperatures below
4A X Institute for Physical Properties Data, |300 K (Section 6)
American Institute of Chemical
Engineers, 1987..
19 129 kPa (129000 499595.1 |275K - - DIPPR Data Compilation of Pure Vapor Pressure of Fluids
Compound Properties, Design at Temperatures below
4A X Institute for Physical Properties Data, |300 K (Section 6)
American Institute of Chemical
Engineers, 1987..
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BEFEILEVEELES |4
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CASEE 106-99-0
4
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wams | waE | FOEE S MEEH | smms | op | relabity F—25740 | wous | wowsoNE RIS B2 s ik R—UEE
a, 2 TA—
154 kPa (154000 403599 280K - DIPPR Data Compilation of Pure Vapor Pressure of Fluids
Compound Properties, Design at Temperatures below
4A x Institute for Physical Properties Data, [300 K (Section 6)
American Institute of Chemical
Engineers, 1987..
184 kPa (184000 330825.4 |285K - DIPPR Data Compilation of Pure Vapor Pressure of Fluids
Compound Properties, Design at Temperatures below
2B x Institute for Physical Properties Data, |300 K (Section 6)
American Institute of Chemical
Engineers, 1987..
217 kPa  |217000 271166.2 |290 K - DIPPR Data Compilation of Pure Vapor Pressure of Fluids
Compound Properties, Design at Temperatures below
2B x Institute for Physical Properties Data, [300 K (Section 6)
American Institute of Chemical
Engineers, 1987..

21981.98 DIPPR Data Compilation of Pure Vapor Pressure of Fluids
Compound Properties, Design at Temperatures below
2B x Institute for Physical Properties Data, [300 K (Section 6)
American Institute of Chemical
Engineers, 1987..
297 kPa  |297000 185918.4 (300 K - DIPPR Data Compilation of Pure Vapor Pressure of Fluids
Compound Properties, Design at Temperatures below
2B x Institute for Physical Properties Data, |300 K (Section 6)
American Institute of Chemical
Engineers, 1987..
0.6 kPa 600 96963785 |185 K - DIPPR Data Compilation of Pure Vapor Pressure of Fluids
Compound Properties, Design at Temperatures below
4A X Institute for Physical Properties Data, [300 K (Section 6)
American Institute of Chemical
Engineers, 1987..
1kPa 1000 68696169 |190 K - DIPPR Data Compilation of Pure Vapor Pressure of Fluids
Compound Properties, Design at Temperatures below
aA x Institute for Physical Properties Data, |300 K (Section 6)
American Institute of Chemical
Engineers, 1987..
1.5 kPa 1500 45766804 |195 K - DIPPR Data Compilation of Pure Vapor Pressure of Fluids
Compound Properties, Design at Temperatures below
4A x Institute for Physical Properties Data, [300 K (Section 6)
American Institute of Chemical
Engineers, 1987..
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CASES 106-99-0
4
HRE
e BT RERRICHTS GilS
= |20CIZHBIT| gy FHIRIZE! = = | FHEI=EI
wams | waE | FOEE A MEEH | smms | op | relabity F25740 | WOHS | BOHROHE RIS B2 i it R—UEBE
Pa B TA—
28 2.3 kPa 2300 32459187 (200 K - - - - DIPPR Data Compilation of Pure Vapor Pressure of Fluids
Compound Properties, Design at Temperatures below
4A x Institute for Physical Properties Data, |300 K (Section 6)
American Institute of Chemical
Engineers, 1987..
29 3.4 kPa 3400 23044819 [205K - - - - DIPPR Data Compilation of Pure Vapor Pressure of Fluids
Compound Properties, Design at Temperatures below
4A X Institute for Physical Properties Data, |300 K (Section 6)
American Institute of Chemical
Engineers, 1987..
30 4.8 kPa 4800 16180339 (210 K - - - - DIPPR Data Compilation of Pure Vapor Pressure of Fluids
Compound Properties, Design at Temperatures below
4A x Institute for Physical Properties Data, |300 K (Section 6)
American Institute of Chemical
Engineers, 1987..
31 6.7 kPa 6700 11603323 [215K - - - - DIPPR Data Compilation of Pure Vapor Pressure of Fluids
Compound Properties, Design at Temperatures below
4A X Institute for Physical Properties Data, |300 K (Section 6)
American Institute of Chemical
Engineers, 1987..
32|EPI Suite 274000 274000 194239.3 |25°C MPBPWIN (Q)SAR
Pa[2BIl £
oEERL e »
THEE
(20) ]
33|HSDB 2110 281310.2 |199421.5 |25°C CHEMICAL/PHYSICAL
mmHg 2B X PROPERTIES: >
VAPOR PRESSURE:
34|IUCLID 2351 hPa 235100 235100 20°C 4A X p.38
35 2400 hPa 240000 240000 20°C no 4A X p.38
36 2450 hPa 245000 245000 20°C 4A X p.38
37 2500 hPa |250000 250000 20°C 4A X p.38
38 2447 hPa 244700 2282154 |21°C EU Method no data p.38
A.4 Directive
84/449/EEC, 1B x
A.4 "Vapour
pressure”
39 2447 hPa |244700  |228215.4 |21 °C no data 4A X p.38
40 3200 hPa [320000 162649.2 |30 °C 4A X p.39
41 5700 hPa [570000 84869.02 |50 °C 4A X p.39
42|Mackay 113857 Pa (113857 5774474 |-1.5°C Z Ofth,static |- - - Heisig, G.B. (1933) Action of radon on|p.317
method- some unsaturated hydrocarbons. IIl.
manometer, Vinylacetylene and butadiene. J. Am.
measured 4A x Chem. Soc. 55,
range -75.5 to 2304-2311..
—1.50°C
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BEFEILEVEELES |4
WME R 1, 3—JATIY
CASEE 106-99-0
ERE
BET 5 BT TERIRIZE1TD SHEIZEB T
o |20°CIZBIT[ RI=H( I T
waRe | ez | EE ST HEEH | smmies | o | releiiy F—25740 | wous | wowsoNE RIS B2 s ik RS
Pa & T4—
336200 Pa |336200 238333.1 |25°C - estimated |calculated- - Stull, D.R. (1947) Vapor pressure of [p.317
by Antoine eq. pure substances organic compounds.
calculation [regression, temp 4C x Ind. Eng. Chem. 39(4), 517-560..
range —102.8 to
4.6°C
Mackay

281000 Pa|281000

199201.6

25°C

sME (H

extrapolated-

Vapor Pressure (Pa at 25°C

Zwolinski, B.J., Wilhoit, R.C. (1971)

p.317

al. 1984

54) Antoine eq., temp or as indicated and reported  |Handbook of Vapor Pressures and
range —-58.201 to temperature dependence Heats of Vaporization of
14.43°C equations. Additional data at |Hydrocarbons and Related
other Compounds. API-44 TRC Publication
4c x temperatures designated * are|No. 101, Texas A. & M. University,
compiled at the end of this Evans Press, Fort Worth, Texas..
section.):|281000*
(extrapolated-Antoine eq.,
temp range —58.201 to 14.43°
C, Zwoli
280644 Pa |280644 198949.3 [25°C - z0 - Vapor Pressure (Pa at 25°C | Zwolinski, B.J., Wilhoit, R.C. (1971) p.317
1t derived or as indicated and reported  |Handbook of Vapor Pressures and
from temperature dependence Heats of Vaporization of
compiled equations. Additional data at |Hydrocarbons and Related
data other Compounds. API-44 TRC Publication
28 x temperatures designated * are|No. 101, Texas A. & M. University,
compiled at the end of this Evans Press, Fort Worth, Texas..
section.):|280644 (derived
from compiled data, Zwolinski
& Wilhoit 1971)
log (P/mm
61295 Pa |61295 60397.21 |20.211°C - z0 - 61295 (20.211°C, temp Boublikova, L. (1972) Thesis, Utzcht, |p.317
1t temp range —16.204 to 33.257°C, |Prague.—reference from Boublik et
range — Boublikova 1972; quoted, al. 1984..
16.204 to Boublik et al. 1984)
33.257°C,
Boublikova 2B x
1972;
quoted,
Boublik et
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HRE
e BT RERRICHTS GilS
= |20CIZHBIT| gy FHIRIZE! = = | FHEI=EI
wams | waE | FOEE A MEEH | smms | op | relabity F25740 | WOHS | BOHROHE RIS B2 i it R—UEBE
Pa B TA—
48 247700 Pa (247700 175595.2 [25°C - - SME (4  |extrapolated- 247700 (extrapolated-Antoine |Weast, R.C., Ed. (1972-73) p.317
) Antoine eq., temp eq., temp range —82.5 t0 9.7° |Handbook of Chemistry and Physics,
range —82.5 to C, Weast 1972-73) 53th ed. CRC Press, Cleveland..
9.7°C log (P/mmHg) = [-0.2185 x
4c x 7761.0/(T/K)] + 8.997505;
temp range —-82.51t0 9.7°C
(Antoine eq., Weast 1972-73)

49 281650 Pa |281650 199662.4 |25 °C Z D, static - - 281650, 281510* (static Flebbe, J.L., Barclay, D.A., Manley, p.317
method quartz method quartz manometer, D.B. (1982) Vapor pressures of some
manometer, measured range 15-55°C, C4 hydrocarbons and their mixtures.
measured 2B x Flebbe et al. 1982) J. Chem. Eng. Data
range 15-55° 27,405-412..

C

50 281510 Pa 281510 199563.2 |25°C Z D, static - - 281650, 281510 (static Flebbe, J.L., Barclay, D.A., Manley, p.317
method quartz method quartz manometer, D.B. (1982) Vapor pressures of some
manometer, measured range 15-55°C, C4 hydrocarbons and their mixtures.
measured 2B x Flebbe et al. 1982) J. Chem. Eng. Data
range 15-55° 27,405-412..

C
51 281230 Pa 281230 199364.7 |25°C - - 5ME (#  |extrapolated- 281230, 310400(extrapolated-|Boublik, T., Fried, V., Hala, E. (1984) |p.317
54) Antoine equations Antoine equations, Boublik et |The Vapour Pressures of Pure

al. 1984) Substances. (second revised edition),
log (P/kPa) = 6.86369 — Elsevier, Amsterdam..
1313.687/(275.492 + t/°C);

4C X temp range —81 to —24°C
(Antoine eq. from reported
exptl.
data, Boublik et al. 1984)
log (P/kPa) = 5.97484 —
931.996/(239.329 + t/°C); t

52 310400 Pa (310400 220043.4 |25°C - - 5ME (#  |extrapolated- 281230, 310400(extrapolated-|Boublik, T., Fried, V., Hala, E. (1984) |p.317
54) Antoine equations Antoine equations, Boublik et |The Vapour Pressures of Pure

al. 1984) Substances. (second revised edition),
log (P/kPa) = 6.86369 — Elsevier, Amsterdam..
1313.687/(275.492 + t/°C);

4C X temp range —81 to —24°C
(Antoine eq. from reported
exptl.
data, Boublik et al. 1984)
log (P/kPa) = 5.97484 —
931.996/(239.329 + t/°C); t
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4
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IRET—4
20°CI=& (T TERIRIZE1TD BTk
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R—UBEEEF

MOE#)#i5F 281310.2 [199421.5 (25°C Daubert, T.E. and R.P. Danner p.l
i) mmHg (1989): Physical and Thermodynamic
28 % Properties of Pure Chemicals Data
Compilation. Washington, DC: Taylor
and Francis..
2110 281310.2 1994215 [25°C - - - - - Daubert, T.E., R.P. Danner. p.1
mmHg Physical and Thermodynamic
2B % Properties of Pure Chemicals Data
Compilation. Washington, D.C.:
Taylor and Francis, 1989. [HSDB].
NITE#I#1') [245kPa (245000  |245000 (20 °C - - - - - IPCS, International Programme on [p.2
R FnE Chemical Safety (2000) ICSC,
International Chemical Safety
28 x Cards,Geneva.
(http://mwww.ilo.org/public/english/prote
ction/safework/cis/products/icsc/dtasht
/index.htm 5 51 F).
PhysProp  [2107 280910.2 [199138 [25°C - - - - experiment|- 8 N DAUBERT,TE & DANNER,RP (1985).|p.1
mmHg al result
REACH##% |274 274000 194239.3 [25°C MPBPWIN no data |2:reliable |key study (Q)SAR 2008 QSAR Key Vapour
(¢ kPa[Mean with pressure.002
of Antoine restrictions

and » 4c x

Modified

Grain

methods]

217 kPa |217000 271166.2 (290 K no data no data (2:reliable |key study experiment Lide D (Ed.).CRC Handbook of Exp Key Vapour
with al result Chemistry and Physics, 89th pressure.001
restrictions 4A x Edition..2008,CRC Press Inc. Boca

Raton. USA..
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IRET—%
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wame | weE | PUER aamE | MEER | gpras | op | ity |$-25700 | Eoms | wommona B pr 25 s ik R—UER%
[Pa] .= B3 TA—

60 255 kPa (255000 224216.2 (295K no data no data (2:reliable |key study experiment Lide D (Ed.).CRC Handbook of Exp Key Vapour
with al result Chemistry and Physics, 89th pressure.001
restrictions 4A x Edition..2008,CRC Press Inc. Boca

Raton. USA..
61|SIDS 240 kPa _ |240000 240000 20°C Z 01 no key study 2A X p.9, 13
62|USHPV 2110 281310.2 |199421.5 |25°C - - - - experiment SRC. The Physical Properties p.8
mmHg al result Database (PHYSPROP). SRC, Inc.,
28 < Syracuse, NY. Available online from:
http:/Amww.syrres.com/esc/physprop.h
tm as of August 18, 2010..
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EKIEH

ERFMEENEE L ES |1
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IKIERE
HE i CIZHT2 TBHRI<EB
20°CI=BI =50 o
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[insoluble] 3 1,3-butadiene
o X
CICAD 735 mg/L 735 686.127232(25 °C - - - - - - 2. IDENTITY AND
2B X PHYSICAL/CHEMICAL
PROPERTIES
CRC [insoluble]  [BA{IE R - - - - iH_2 O - Physical Constants of
a] 3 X Organic Compounds
(Section 3) etc
0.0735 735.540622( 686.631906(25 °C - - - - - Mackay, D., and Shiu, W. Y., J. Aqueous Solubility and
mass 2B X Phys. Chem. Ref. Data, 10, 1175, Henry's Law Constants of
%[1atm] 1981. Organic Compounds
(Section 5)
0.735 735| 686.127232|25 °C - - - - - Mackay, D., and Shiu, W. Y., J. Aqueous Solubility and
g/Kg[latm] Phys. Chem. Ref. Data, 10, 1175, Henry’s Law Constants of|
2B x 1981. Organic Compounds
(Section 5)
EPI Suite 917.2 917.2( 856.212105(25 °C WSKOWWIN (Q)SAR
mg/L[2B LA
tofEzR 2c x
WTHEE
(20) ]
HSDB 735 mg/L 735 73520 °C McAuliffe C; J Phys Chem 70:1267- |CHEMICAL/PHYSICAL
2B X 75 (1966) PROPERTIES: >
SOLUBILITIES:
UCLID 0.05 vol%[of | B H R 20 °C EU Method yes p.39
low al A.6,Directive
solubility] 84/449/EEC, 3 x
A.6 "Water
solubility"
0.5 g/L[of 500 500(20 °C EU Method no data p.39
low A.6,Directive
solubility] 84/449/EEC, 1B x
A.6 "Water
solubility"
0.5 g/L[of 500 500|20 °C no Z 0t p.40
low 4A x
olubility]
0.55 g/l 550 550(20 °C 4A X ZDfth p.40
0.735 g/L 735 735 4A X ZDith .40




BEAER

Mt rYEELES |4
WEEH 1, 3—J4%9T>
CASES 106-99-0
4
KRR
IRETF—4
: gi—xe (OCEBIS mman . b LT sy |EERES| RIS . ,
BHRA KBRE | [ o KinmaE | ° aE pH HEBRAEF GLP reliability | ¥ —2571 | EOEE | EOBBEOHM | =0, 7| TEF—RK "% Xk R—UBEEH
¢ [me/L] il D3 Z Fa—
Mg

15(Merck [Sparingly — [BfIiE T - - - - - - - Monograph Number:
soluble in  [&T 3 X 0001509
water]

16|MOE##iEF |735 mg/L 735 735(20 °C - - - - - 28 % - McAuliffe, C. (1966): J. Phys. Chem., [p.1

{ii 70: 1267-1275.
17 735 mg/L 735 735(20 °C - - - - - 2B % - McAuliffe C; J Phys Chem 70: 1267- |p.1
75 (1966). [HSDB]
18(NITE#IHAY) |735 mg/L 735 735|20 °C - - - - - - Verschueren, K. (2001) p.2
R FHEE Handbook of Environmental Data on
2B x Organic Chemicals, 4th. Ed., John
Wiley and Sons, Inc.
19|PhysProp 735 mg/L 735| 686.127232|25 °C - - - - experiment |- 28 o - MCAULIFFE,C (1966) p.1
al result
20|REACH# % |735 735 735(20 °C no data no data |2: reliable weight of experiment Z D fth review article or Exp WoE Water
R mg/L[measu with evidence al result handbook,McAuliffe solubility.001
red restrictions C(1966),McAuliffe C; J Phys Chem
datajmodera 4A x 70: 1267-75 (1966)
tely soluble
(100-1000
mg/L)]

21 1000 1000 no data no data |2: reliable supporting no data publication, IARC, 2008, |% M1t publication,IARC(2008),IARC [No data Supporting
mg/L[measu with study IARC Monographs on Monographs on the Evaluation of Water solubility.002
red restrictions the Evaluation of Carcinogenic Risks to Humans,
datalmodera Carcinogenic Risks to VOLUME 97, 1,3-Butadiene,
tely soluble Humans, VOLUME 97, |Ethylene Oxide and Vinyl Halides
(100-1000 A M 1,3-Butadiene, Ethylene |(Vinyl Fluoride, Vinyl Chloride and
mg/L)] Oxide and Vinyl Halides |Vinyl Bromide), WHO, 2008;

(Vinyl Fluoride, Vinyl
Chloride and Vinyl
Bromide), WHO, 2008;

22 792.3 792.3| 739.617151(25 °C WSKOWWIN  [no 2: reliable weight of (Q)SAR Z Ot other company data(2009) QSAR WoE Water
mg/L[estima with evidence solubility.003
ted restrictions
value|moder 4C x
ately soluble
(100-1000
mg/L)]

23 0.735 735 735|20 °C 7[pH not no 2: reliable key study experiment Z Dfth publication,McAuliffe Exp Key Water
g/L[moderat reported, with al result C(1966),Solubility in water of solubility.001
ely soluble assumed restrictions paraffin, cycloparaffin, olefin,

(100-1000 to be 7] 4A x acetylene, cyclo-olefin and aromatic
mg/L)] hydrocarbons,J Phys Chem. 70;
1267-1275
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CASES 106-99-0
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KRR
IRETF—4
Pr—— 20°CI=H1T% B _ TERIRIE T B (E5EHS BT 18
BHRA KEmE | 7 KiRE | T pH HEBRAEF GLP reliability | 2% —2&7¢ | fENIERE | EOEHEDFME |7 T5¥—24% "% Xk R—UESE
[meg/L] [me/L] BE OB >y =
24(SIDS 0.735 g/L 735 735(20 °C [The pH |Z D1t gas- key study experiment McAuliffe (1966) p.10, 13
of the liquid al result
solutions  [chromatograph 2A x
was not |y
reported]
25|USHPV 735 mg/L 735| 686.127232|25 °C - - - BIEfE Weast, R. C. (1970); FAITH, W. L., [p.8
KEYES, D. B., & CLARK, R. L.
2B X (1965) Industrial Chemicals, 3rd ed.,
New York, John Wiley & Sons, pp.
226-227.
26(BEFSRE 690 mg/L 690 690[205 °C Z i, FEFN63 |- - experiment K0875
ES F3R118 41+ al result
63K 59855 4A X
RICEDHBNT
kI HEHL
27 690 mg/L 690 - - - - 4A X K0875
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BEFMLFNEELES |4
MER 1,3—=7551>
CASES 106-99-0
logPow
IRETF—5 )
. - | e B . o ‘rﬁiﬁfﬁl:&l‘f . L EEHS EliiES .
[ 0E & fi—=RL ey pH HEBRAEE GLP reliability %)5\"0:_;;9;7'4 fEDiELE EDREDHM o5 [7‘%)_:}"—7(9 "E Xk R—UFS
B TA—
ATSDR 1.99 1.99 - - - - - - Hansch C, Leo A, Hoekman D. 1995. [p.81
Exploring QSAR hydrophobic,
2B X electronic, and steric constants.
Washington, DC: American Chemical
Society, 8.
CICAD 1.99 0.2988531 - - - - - a low octanol/ water Mackay D, Shiu WY, Ma KC (1993) (2. IDENTITY AND
partition coefficient (Kow [lllustrated handbook of physical- PHYSICAL/CHEMICAL
1.99) (Mackay et al., chemical properties and PROPERTIES
2B x 1993) environmental fate of organic
compounds. Vol. lll. Chelsea, MI,
Lewis Publishers Inc.
CRC 1.99 1.99 25°C - - - - - 2B x - Sangster, J., J. Phys. Chem. Ref. Octanol-Water Partition
Data, 18. 1111, 1989 Coefficients (Section 16
EPI Suite 2.03 2.03 KOWWIN (Q)SAR 2C X
HSDB 1.99 1.99 Z 0t CHEMICAL/PHYSICAL
PROPERTIES: >
2B x OCTANOL/WATER
PARTITION
COEFFICIENT:
IUCLID 1.85 1.85 23°C OECD TG no experimental 1B % Z 0t p.39
107 result
1.902 1.902 23°C z0 estimated by [CLOGP3 p.39
t,CLOGP3 calculation Computer
Computer Program,
Program, MedChem Project,
MedChem Pomona ac %
Project, College,Claremont
Pomona (CA, USA)
College,Clare
mont (CA,
USA)
1.99 1.99 4A X p.39
1.99 1.99 4A X Z D p.39
Mackay 1.99 1.99 Z Dh,shake |- - - - - Leo, A., Jow, P.Y.C,, Silipo, C., p.317
flask-GC Hansch, C. (1975) Calculation of
2B < hydrophobic constant (Log P) from
and f constants. J. Med.
Chem. 18(9), 865-868.
1.68 1.68 - - - - estimated by |calculated- 1.87,1.68, 1.90 Rekker, R.F. (1977) The p.317
calculation fragment const. (calculated-fragment Hydrophobic Fragmental Constants.
const., Rekker 1977) Its Derivation and Application, A
4C X Means of Characterizing Membrane
Systems. Elsevier Sci. Publ. Co.,
Oxford, England.




EXIEH

Bl b P YEE L ES

4

MELH

1,3—J4Y1Y

CASES

106-99-0

4

logPow

RET—45

12

13

14

15

16

1R#R% &

;ﬁ'lgs”ﬁ#

mix

pH

HERAEE

GLP

reliability

TERRICH T
BF—28T1
DE%IE

EDEEH

EDTEER D

B8>S
vy

ERS
1% —2R4%
TA—

&%

SCHR

1.87

estimated by
calculation

calculated-
fragment const

4C

1.87,1.68, 1.90
(calculated-fragment
const., Rekker 1977)

Rekker, R.F. (1977) The
Hydrophobic Fragmental Constants.
Its Derivation and Application, A
Means of Characterizing Membrane
Systems. Elsevier Sci. Publ. Co.,
Oxford, England.

p.317

19 19

estimated by
calculation

calculated-
fragment const

4C

1.87,1.68, 1.90
(calculated-fragment
const., Rekker 1977)

Rekker, R.F. (1977) The
Hydrophobic Fragmental Constants.
Its Derivation and Application, A
Means of Characterizing Membrane
Systems. Elsevier Sci. Publ. Co.,
Oxford, England.

p.317

222 2.22

estimated by
calculation

calculated-
UNIFAC

4c

Banerjee, S., Howard, P.H. (1988)
Improved estimation of solubility and
partitioning through correction of
UNIFAC-derived activity
coefficients. Environ. Sci. Technol.
22,839-841.

p.317

1.99 1.99

z0
fth,recommend
ed

2B

Sangster, J. (1989) Octanol-water
partition coefficients of simple
organic compounds. J. Phys. Chem.
Ref. Data 18, 1111-1230.

p.317

1.56 1.56

estimated by
calculation

calculated-V_M

4c

Wang, L., Zhao, Y., Hong, G. (1992)
Predicting aqueous solubility and
octanol/water partition coefficients of
organic chemicals from

molar volume. Environ. Chem. 11, 55
—70.

p.317

18

MOE#H#ZF
i

1.99

2B

Hansch, C., A. Leo and D. Hoekman
(1995): Exploring QSAR -
Hydrophobic, Electronic, and Steric
Constants. Washington, DC:
American Chemical Society.

p.1

1.99 1.99

2B

Hansch, C., Leo, A., D. Hoekman.
Exploring QSAR - Hydrophobic,
Electronic, and Steric Constants.
Washington, DC: American Chemical
Society., 1995. 8. [HSDB]

p.1
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4

20

21

24

25

26

BEFMLFNEELES |4
MER 1,3—=7551>
CASES 106-99-0
logPow
I T — % )
] | s -~ ] | ERmIRISET ] . fetats| FHELISE .
1EHRiRA & #f—=:iC ey pH ARG EE GLP reliability %)#(;_;;5;7-4 EDEE EDFERDFHH 5 |TEF—RE &% Xk R—UES
= TA—
NITE#E]Y) [1.93 1.93 - - - - experimental |- EREEENIR (1990412828R) , |p.2
R FEE result 2B X SAFHEE M EEE LEYEE
EE$R (http:/Aww.nite.go.jp/H 5 5]
)
1.99 1.99 - - - - experimental |- SRC, Syracuse Research p.2
result 2B % Corporation (2002) KowWin
Estimation Software, ver. 1.66, North
Syracuse, NY.
2.03 2.03 - - - - ot GEE |- SRC, Syracuse Research p.2
) EEE 40 N Corporation (2002) KowWin
Estimation Software, ver. 1.66, North
Syracuse, NY.
PhysProp 1.99 1.99 - - - - experimental |- 2B % HANSCH,C ET AL. (1995) p.1
result
REACH##} [1.99[experi|1.99 no data 2: reliable [weight of experimental Z D1t review article or Exp WOE Partition
THR mental with — levidence result handbook,Hansch, C., et coefficient.001
result] restriction al(1995),Exploring QSAR -
s Hydrophobic, Electronic, and Steric
Constants.,Hansch, C., Leo, A., D.
4A x Hoekman. Exploring QSAR -
Hydrophobic, Electronic, and Steric
Constants. Washington, DC:
American Chemical Society., 1995.,
p.8
1.85~ 1.85 no data 2: reliable[supporting |no data % M publication,European No data Supporting
2.22[>= with ~ . |study Commission(2002),Risk Assessment |Partition coefficient.002
1.85 <= restriction Report 1,3-BUTADIENE, CAS No:
2.22|range s 106-99-0 EINECS No: 203-450-8,
of values RISK ASSESSMENT,EU (2002)
summarise A % European Union Risk Assessment
dinthe EU Report 1,3-BUTADIENE, CAS No:
RAR for 106-99-0 EINECS No: 203-450-8,
1,3- RISK ASSESSMENT, Final Report,
butadiene] 2002
2.03[calcul [2.03 KOWWIN 2: reliable [weight of (Q)SAR Z D fth other company data(2009) QSAR WoE Partition
ated value] with  levidence ac < coefficient.003
restriction
s
1.99 1.99 25°C 7[pH not nodata |2 reliable[key study experimental Z D1t review article or Exp Key Partition
stated, with result handbook,Lide D (Ed.)(2008)(CRC  |coefficient.001
but restriction m % Handbook of Chemistry and Physics,
assumed s 89th Edition.),CRC Press Inc. Boca
tobe 7.] Raton. USA.
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B LFMEBELES |4
YE R TR 1,3—J4Y1Y
CASES 106-99-0
4
logPow
I T — % ]
_ s _ TEHRIZB T ) (eS| FHELISE
&R & #H—RE | aE pH ARG EE GLP reliability 64‘—5:%5?-4 EDEE EOERAOFHM (=0, 7 |1E5F—2% "5 SCHR R—UESE
& TA—
27|SIDS 1.99 1.99 key study experimental oA % ZDith p.10, 13
result
28|USHPV 1.99 1.99 - - - - experimental |- Weast, R. C. (1970); FAITH, W. L., |p.9
result KEYES, D. B., & CLARK, R. L.
2B X (1965) Industrial Chemicals, 3rd ed.,
New York, John Wiley & Sons, pp.
226-227.
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EARIER

ERFHHILANER L ES

WE R

1,83=J4Yxy

CASES

106-99-0

4
AU —R¥

RET—%5

1HRA

AU)—

£

MR
[Pa-m"3/mol]

;ﬂﬂE%H’—

mix

pH

reliability

TBEIRIZH T
X —RBT4
(OF7E]3

EDELSE

EDFERD 1

Bt
P2

B
1%%—242
TA—

%

AR

R—CHSE

ATSDR

0.074 atm-
m”3/mol[estimated]

7498.05

2B

This Henry's Law constant value was
calculated from the measured vapor

pressure (2.11x10"3 mm Hg at 25 °C)

and water solubility (735 mg/L).

HSDB. 2009. 1,3-butadiene.
Hazardous Substances Data
Bank.
http://toxnet.nlm.nih.gov/cgi-
bin/sis/htmlgen?HSDB. April 7,
2009.

p.81

CICAD

7460 Pa-m”3/mol

7460

2B

equivalent to an air/water partition
coefficient, or dimensionless Henry's
law constant, of 165.9

2. IDENTITY AND
PHYSICAL/CHEMICAL
PROPERTIES

CRC

20.7 kPa-m"3/mol

20700

2B

Mackay, D., Shiu, W. Y., and Ma,
K. C., lllustrated Handbook of
Physical-Chemical Properties and
Environmental Fate for Organic
Chemicals,Vol. lll, Lewis
Publishers/CRC Press, Boca
Raton, FL, 1993.

Aqueous Solubility and
Henry's Law Constants of
Organic Compounds
(Section 5)

EPI Suite

6070 Pa-m”"3/mol

6070

(Q)SAR

2C

HSDB

0.074 atm-m”3/mol

7498.05

estimated by
calculation

ac

Z 0t

ENVIRONMENTAL FATE:

Mackay

7460 Pa-m”3/mol

7460

estimated by
calculation

calculated-P/C

4C

Mackay, D., Shiu, W.Y. (1981) A
critical review of Henry's law
constants for chemicals of
environmental interest. J. Phys.
Chem.

Ref. Data 10, 1175-1199.

p.317

6370 Pa-m”"3/mol

6370

estimated by
calculation

calculated-1/KAW,
CWI/CA, reported as
exptl., Hine &
Mookerjee 1975;
quoted, Howard
1989

4C

Hine, J., Mookerjee, P.K. (1975)
The intrinsic hydrophilic character
of organic compounds.
Correlations in terms of structural
contributions. J. Org. Chem.
40(3), 292-298.

p.317

7150 Pa-m”"3/mol

7150

estimated by
calculation

calculated-group
contribution

ac

7150, 6230 (calculated-group
contribution, calculated-bond
contribution, Hine & Mookerjee 1975)

Hine, J., Mookerjee, P.K. (1975)
The intrinsic hydrophilic character
of organic compounds.
Correlations in terms of structural
contributions. J. Org. Chem.
40(3), 292-298.

p.317

6230 Pa-m”"3/mol

6230

estimated by
calculation

calculated-bond
contribution

4C

7150, 6230 (calculated-group
contribution, calculated-bond
contribution, Hine & Mookerjee 1975)

Hine, J., Mookerjee, P.K. (1975)
The intrinsic hydrophilic character
of organic compounds.
Correlations in terms of structural
contributions. J. Org. Chem.
40(3), 292-298.

p.317
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BEFELEDER LES 4
MERT 1,3—7451Y
CASES 106-99-0
4

AU —RE

8 TRERIRISH T+ L FS
S = g = BERIRICEI = = | FHMEIIZE

R s B | PEEL on | ity |2%—=874| momm | mommoma |FHET|Gax—x5 ti% ik R—UEB%
3 a-m”3/mol] mE DIk >y Fi—
10 10820 Pa-m”3/mol 10820 - - estimated by  |calculated-MCI x - Nirmalakhandan, N.N., Speece, |p.317
calculation R.E. (1988a) Prediction of
aqueous solubility of organic
ac x chemicals based on molecular
structure.
Environ. Sci. Technol. 22, 328—
338.
11 7720 Pa-m”3/mol 7720 - - estimated by |calculated-vapor- 7720 (calculated-vapor-liquid - p.317
calculation liquid equilibrium 4C b equilibrium (VLE) data, Yaws et al.
(VLE) data 1991)
12(NITE#)H#AY) R |7460 Pa- 7460 - - O HEE |- - SRC, Syracuse Research p.2
VELT m~3/mol[7.46 kPa- i) s ac N Corporation (2002) HenryWin
m~3/mol (7.36x10"-2 Estimation Software, ver. 3.10,
atm-m”3/mol)] North Syracuse, NY.

13|PhysProp 0.0736 atm-m”3/mol |7457.52 - - estimated by |- ac % - VP/WSOL p.1

calculation

14|REACHZ §}1% |7525 Pa- 7525 2: reliable  |key study (Q)SAR Z D1 other company data(2009) |QSAR Key Henry's Law

Ed m”3/mol[Mean Value with ac % constant.001
for Bond & Group restrictions
Estimation methods]

15 7150 Pa- 7150 2:reliable  |key study (Q)SAR Z D1 other company data(2009) |QSAR Key Henry's Law
m”3/mol[Group with constant.001
Estimation Method for restrictions 4C x
Log gamma value]

16 7900 Pa- 7900 2:reliable  |key study (Q)SAR Z Ot other company data(2009) |QSAR Key Henry's Law
m~3/mol[Bond with constant.001
Estimation Method for restrictions ac x
LWAPC value]

17 7900 Pa+ 7900 2:reliable  |key study (Q)SAR Z Ofth computer QSAR Key Henry's Law
m~3/mol[Bond with model,USEPA(2008),HENRYWIN |constant.001
contribution method] restrictions 4c X v3.2,USEPA OPPT Risk

Assessment Division

18 7150 Pa* 7150 2:reliable  |key study (Q)SAR Z Ofth computer QSAR Key Henry's Law
m”3/mol[Group with model,USEPA(2008),HENRYWIN |constant.001
contribution method] restrictions 4C x v3.2,USEPA OPPT Risk

Assessment Division
19|SIDS 0.073 atm-m”"3/mol |7396.725 key study estimated by  |solubility of 1,3- p.4l
calculation butadiene of 0.735 4C X
g/L
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BEFELFYEE L ES 4
YEA 1, 3— DAV
CASES 106-99-0
4
AU — R
IRET—% _—
— == 5 FHIRICE T - = RS
RS o BomE O MERE | ity |2%—z874| fomm | mommonm |FEEI|3zr_zs % ik R—CESE
(£33 [Pa-m"3/mol] RE DI &) e
20(USHPV 0.074 atm-m”~3/mol |7498.05 - - - - SRC. The Physical Properties p.8
Database (PHYSPROP). SRC,
Inc., Syracuse, NY. Available
2B X online from:
http://www.syrres.com/esc/physpr
op.htm as of August 18, 2010.
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EAKIER

B FMEELES 4
MEBH 1,8-7480Ty
CASES 106-99-0
4
Koc
AERT—s TRERRI<EB T BTl I (235
= 5 A < = 5 <
wHRa | @8 f BOREMERR o | mse | mesas | o | iy |s%—257¢| omm | momsows |FEE a5 5 <k R—TES%
i DHE el Ta—
1|ATSDR Koc 288[estimated] |288 - - - - - - This Koc value was HSDB. 2009. 1,3-butadiene. p.81
estimated using the Hazardous Substances Data
2B x measured log Kow value Bank.
(1.99) and a regression http://toxnet.nim.nih.gov/cgi-
derived equation. bin/sis/htmlgen?HSDB. April 7,
2
3|HSDB Koc 288 288 estimated by ac x Z Dt ENVIRONMENTAL FATE:
calculation
4{Mackay logKoc 1.86~2.36 72.44359601 soilsand |- - - - zott Gk |- Sorption Partition Lyman, W.J., Reehl, W.F., p.317
sediments &) ,calculated- Coefficient, log KOC: Rosenblatt, D.H. (1982)
KOW and S, 1.86-2.36 (soils and Handbook of Chemical
Lyman et al. 4c X sediments, calculated-KOW |Property Estimation Methods,
1982; quoted, and S, Lyman etal. 1982;  |McGraw-Hill, New York.
Howard 1989 quoted, Howard 1989)
S[NITE#IH# Y R [Koc 44 44 - - - - - Tl (E |- - SRC, Syracuse Research p.2
Y FEE &) HEEE i % Corporation (2002) PcKocWin
Estimation Software, ver. 1.66,
North Syracuse, NY.
6|REACHZ £%1% [Koc 39.6[Estimate  {39.6 KOCWIN no 2: reliable  |key study (Q)SAR Z D th other company QSAR Key Adsorption /
£l from MCI] with 4cC X data(2009) desorption.001
restrictions
7 Koc 53.3[Estimate |53.3 KOCWIN no 2: reliable key study (Q)SAR Z D th other company QSAR Key Adsorption /
from log Kow] with 4cC X data(2009) desorption.001
restrictions
8|SIDS Koc 51.6 L/kg 51.6 the key study estimated by TGD p.42
fraction of calculation (LogKow=1.99)
organic
carbon in
soil,
sediment
and
suspended
sediment 4C x
is 0.02,
0.05 and
0.1
respectivel
y (default
values)
9|USHPV logKoc 1.6 39.81071706 - - - - - estimated by - - U.S. EPA. 2010. Estimation p.11
calculation Programs Interface Suite™ for
Microsoft® Windows, v4.00.
U.S. Environmental Protection
Agency, Washington, DC,
4c x USA. Available online from:
http://www.epa.gov/opptintr/ex
posure/pubs/episuitedl.htm as
of August 18, 2010.
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BEAER

result

BEFMIEEMER LES 4
Y& 2 1,3—J40TY
CASHE S 106-99-0
4
nERE
RET—4H
j TRIRISH T )
TERIRE SR DRE HHAE S RERY HBAEF GLP reliability  |5F—R&2T«| {EDFEH EDFEFHDFFH & Xk R—UESH
DEEIE

NITE#EI ) X [not readily 49%|0_2 consumption LFETG - - - experimental BEEXAER (1990412828 [p.6

Y EHEE biodegradable result B) . WSl AR RS
LB EERHFR

(http://www.nite.go.jp/H 5 5|
B
not readily 0%|0_2 consumption LFETG - - - experimental BEEXAR (1990412828 [p.6
biodegradable result B) . WSFmERATEEEE
LM EEEHFR
(http://www.nite.go.jp/HN 5 5]

H)

REACHZ %1% 0%|%Z D 4th,BOD OECD TG 301D  |no data 4: not weight of experimental Z D1t review article or Exp WoE Biodegradation

ik assignable [evidence result handbook,MITI(2001),Biodegrad |in water: screening
ation and Bioconcentration of tests.001
Existing Chemical Substances
under the Chemical Substances
Control Law,National Institute of
Technology and Evaluation

4%| € Dth,BOD OECD TG 301D  |no data 4: not weight of experimental Z D1t review article or Exp WoE Biodegradation
assignable [evidence result handbook,MITI(2001),Biodegrad |in water: screening

ation and Bioconcentration of tests.001
Existing Chemical Substances
under the Chemical Substances
Control Law,National Institute of
Technology and Evaluation

BERREE 0%|O_2 consumption OECD TG 301D |- - - experimental - K0875

result
4%|0_2 consumption OECD TG 301D - - - experimental - K0875
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e == RICET = =| FEIICE
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&5 | RERE [L/ke] Dk |
1|EPI Suite 1 BCF 8.718 L/kg 8.718|BCFBAFWIN (Q)SAR
(wet)[2BLL
tofEEA 2C x
Ll
(20)]




