16

17
18
19
20

21

22
23
24
25

B FHE D) X V5T (—R)

ANEREZE(ZFR ST O

1, 3—74>1Y

BrstmttFMEELES 4

HoC CH
N T
CH  SCH,

ERk 284 1 A

BEEFEE
REEXSE
R B A



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

A (=2t =) YA iy 5 1RO 1
1-1 BRI DI oottt 1
1-2 FHIST R E DRI E T oottt 2

2 FEETRIDEEDTEIR oottt 3
2-1 WAL R PR T OEENE oottt 3
P2 S 4 i TR 6

B B T I B oottt en e 8
ST B [ty L 1 SR 8
I I SOOI 13
3-3 HEHEITAR D ZDMDTE T oo 15

4 B EE I (A B R R ) e, 17
A o L R BRI e 17
AT -1 ASDELEE oottt 17

(R T I S = - 17
(2) TEAZETE oottt ettt n ettt 17
4-1-2 B ADEEZE e, 17
(1) BT ZEEE oottt ettt 17
(2) WEAZETE oottt ettt 17
A-1-3 A EMEEEME O I ettt et et e et e e 19
42 EFE « FEAE BENE ettt 20
Ao2-1 AASDEEIE oot 20
(1) BT EEE oottt n ettt 20
(2) HEAZETE oottt ettt 20
4-2-2 BN ASDEEIE oottt 20
(1) BT EEE oottt r ettt 20
(2) TEAZETE oottt n ettt 20
4-2-3 TEMARE DT « FEAETEME oo 23
A-2-4 A EMEEEMIE DI oottt ettt e e 23
N I X N L e G e < L ) LT 23
Ao ASDEEIEE oot 23
4-3-2 ZBREIFVEIZEIT DFRBR oo 26
CL) TN VIEEO BRI ettt ettt et e s et e e ee e 26
(2) INVIVO BRI .ottt ettt ettt e s e e e e e ee e 27
4-3-3 JEMEAREHI OZE FLIFPETRER oottt 29
(1) INVIEEO FRBR oottt ettt et ettt e et et e e ieans 29
(2) INVIVO FERIBR .ottt ettt ettt et et e ettt e e e et e e e e e enans 29
4-3-4 ZEFTFTMED T ..ooovveeceeeeeeeeee ettt 30
Ao FEDNAUME oottt 30
A1 AASDEEIEE oottt 30
(1) BT EEE oottt n ettt 30
(2) TEAZETE oottt n ettt 30



© 00 N O O A W DN P

I e e el el T o
B O © 0 N O U M WN L O

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

A== TN ANDELIE e ettt 36

(G I =3P 36
(G2 3N =3~ 36
4-4-3 TEMEEI D IEDN AME oot 38
A4 FEIR AT R TT T K In oottt 38
A-4-5 A EMETE DI ettt ettt ans 40
4-5 HEVEIZET DL DD ITEER oottt ettt 40
4-5-1 ERPIEM (RPIEIHE) ettt 40
(1) AT BT D R oottt 40
(2) BRI T DRI ettt 41
(8 I VIO B B ettt e e et e e et e e et e e e e e e et e e et e e eeeeaene 42

(4)  (EFZHY) FEENIE T T /L oottt ettt 42
QST =05 O 42
-5 -2 BETEME ettt ettt en e 42
(1) NANDELIE ettt ettt ettt 42
(2) B ANDEEIE ettt ettt 43
4-5-3 FUBEME R OUBE BT oottt 43
o5 o JBAEME oot 43
4-6 AEVEFMEIZEET D EPIIR D FEM oottt ettt 43
4-T AEVEFMIE D E L 5D oot e oottt ettt 46
T NS 47
5 REIMESRE LT IATOD)RIHEET oo 59
5-1 BREEIEAR T DB IR oo 60
5-1-1 REFEDH U U T T H oottt 60
5-1-2 KBTS H U U T T o H oottt ettt 61
B o 1 =3 D oottt et 62
5-2 PR L OB LT UV AIC K DEBRIME U AT HERF oo, 63
5-2-1 LBIER I BIT IS A oottt 63
(1) ZEFERTAM cooveeeeceeee ettt bbbttt 63
D BT S T U T e 63

) HE B o T oottt ettt ettt ettt 64

@) BB R T I B DM Z A T oottt 64

@ N DA B B A T oottt 65

(2) U AT HERE oottt 67
DO U R TZHEFT DT A EVEREAIE o ovoeeeoeeeeeeeeeeeeee e 67

() U R A e et 67
5-2-2 PRTR TEERITIE S K B A oottt 70
(1) ZEFERTAM coveeeeceeee ettt bbbttt 70
(D BETE S T U T ettt 70

D) HEH B DI oottt ettt ettt ettt 70

) BB B R T DD A T oottt ettt 71

@ N DA B B A T oottt 72

(2) U AT HERE oottt 73
DO U R TZHEFT DT A EPE R o ovoeeeeeeeeeeeeeee e 73



© 00 N O O A W DN P

RN NN RNNMNRNRNNND R RRRRRR R P
0 N UR WNREPEOOO®NOOOUU ®WNIER O

() U A T HE A e oottt 74

5-2-3 BREET S U L T H e 74
(1) RRE=HZV T T —HIZHESFME YV AT HERE o 75
(2) KEE=F V77T —FICHEIFME U AT HER o, 75

5-3 HBFITS U BB T VAL D2FEHME Y AT HER e 75

5-4 HexRPEHIROR B L G- 2B T VBT HRBIME U X7 HEF .. 75

5-4-1 JRIH) - B A r — L O &R OHERT (B3R EE HIE# & PRTR [H#o

175 ) R 75
(G T 53 OO TU TR 76
(2) HEFHAE T oottt 76

5-4-2 REFIREEZEDOZEMIVSAOHEET PRTRIFHRDOFIH) e, 77
(1) HERE LRI oot 77
(2) AL EIE R & B IR OHERFAE R e, 78
(3) BREE AT BL R DHEFHRE T oo 86
(4)G-CIEMS OHEFHFER L E =X U U 7T —% L OBIENT oo, 86

5-4-3 BRE=H U V7T —FIZEE D KT 87
(1) RRE=HZV T T —HIZHESFME Y AT HERE o 87
(2) KEE=F V7 TF—FIZHEIFME U AT HER o, 88

5-5 JRIEH) - BB A — L OB ET NS X DFRBEYED T oo 89

B = B L T B T ettt 89

5-5-2 TR EIERERTODHETE coovooeeee ettt 92

5-6 ZEEiHE U A7 HEFHIBI T 2 ARHEFMERREIT oo 93

5-6-1 AHEFEMEIREBT OMEEL oot 93

B -8 =2 BT BRI ED oo e 96

5-6-3 WE L EEBITEIR S oottt 96

5-6-4 PRTRIEIREE D ARFETEVE oottt 96

5-6-5 HEHBEHERF D AHEIZNE (oot 96

5-6-6 ZEE T U A D ARIETZPE oottt 96

B D A oottt ettt 08

B - 1 AT P ETAT eeeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeteeeeeeeeeeeeeeeeeeneeenenenens 98

6-2 BRI & U A 7 HE R ettt 99

6-2-1 PR Z E DR T U AT K DR i 99

6-2-2 xR0 EZ GO ZHE TV AT E DM o 99
(1) BREEHFIRFEDZEMIMI AT DHEFE oo, 99
(2) BEE=F U U ZEHRITIE DS K F-M oo 102

O KREBE=ZZ YT T —=ZITHES Y ZTHEE e 102

@ KEE=ZV L TT—ZIZHESK Y RTHERE (e 103

B -3 EEZ L E LB ettt 103
oI = TP 105

T A B R oottt ettt 106

T-1 BRI UTEIT I A B2 oottt ettt 106

T B I T R B B oo 106

7 -3 Reference chemical O FRALEHIMEIREE DRFHRIEZE (oo 107

T-4 REBEE=FV 7T =8 BT NAHEFRER O EHIRENT oo 109



A o DN

(1) #HEBDE=4Y o 7EE L G-CIEMS OF T /LHEGHEEE & Ol ..

(2) SR DOE=4Y > 7iEE L PRAS-NITE OE T IVHEFHEIE & O g



=

OOk N

10
11
12
13
14
15
16
17
18

1 eEmEO T T 7ML

1-1 B ENESOBES
BRI (1,

3—T XTI AIONWT, ALFEWE OFAE R OIEE O

BT 2 (LN HEFE] v o,) [RbLERER 1-1 1077,

& 1-1 LEEICERDOLER

B L PMEERLATHT 1,3—-7480xy

B {LFHEELES 4

B LAY EEEERATH FR23F4A1H

EHRATEEES, ERATEWH 2-17: 7801
BEFLEYE

EEY 2MERS

BE =EERILEYE

BELEHEREMARER (DS - B

o (EEMEL) - KRR

BELEDEREMARER AMERTZE) KREft
BELFEHERE A RER EEEE) KREft
BEFMEFPMEOREREFORBHICEFNL | L

DY E >

(F) MEFMEOBEERVREFORFICET 2EEDERICONT] @ 2. HREFVEOREX
FEWAICRDBELHER] CEYFREEVEL LTERYZDLEVIDELEZEDODS L., BED
—HICERTMLENEEET S0 Bl HFRHEIEEYW. TRV IEEY. V57 FEEYSH)
RUBEFHELENEOEBEBAERTHELD (Bl : A&, A=V LIEF) [SOLTIE, BET
MILFYMEEZESTCREEME LTMYHKS CLEL. ThonBEFICEHL TR, BEFMICFYVE
ELTHEREFEHT ILELAH S, (MEEMENFERVHEFORFICET HEROEAIC
DWTIFEH22F3 A3 BEER 0331 E 55, T 23-03-29 HEE 3 5. REREBFESE 110331007

=)

ENIZI T 5 Z O BB yE IR 2R 1-2 1TRT,

£ 1-2 EAICEITEHEDMOBIRER T

ERIZE T 5 EFRERH

b

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

1,3—J4vTy
HEEFE—BIEEL®YE 1-351

(IB)EEE (FEk 21 F£9 A 30 BET)

1, 3—J4sTy
E—-EEEEEYME 1-268

SR VBRI E A

HEENZEUE SN SEFEYS

BEDHAZERITAREHEY

BEMEERTINERRYMRVAEY

1, 3—J4a>sTy
W ETDEFH (EE%) =0.1
EELTE . BSEI8EE 295D 2

FEBRE
‘L&
BMECBHNIRERRYRVEEY

1,3—J4vxy:

® LA BEFH (EE%) =0.1

BEE 18D 2 FIREID 476

1,3—J4vxy:

® LA BEFH (EE%) =0.1

Ti28FE6 A1 AT EZES7E. S E18KE 154
REINATE

LEMENHEHDRAE

1, 3—J8I1Y
BHAR BEOEERRMENZEHOND

e ERFILE




0 ~No o1 B~ wWN P

EAIZH T 5B FREHRG X
TV UEREE —
R 1, 83—J8Y1Y: AEAGELNE, BAIENE. T
RRFBRMILE IBEE O KEBRD 186
KEFALEE —
TiEE L -

FEVEEZEEIHZXEARORGICET 5% E

HUEL ()3 ST AT R AR AR L B R A IEERIZH > X 7 L (CHRIP),
URL : http://www. safe. nite. go. jp/japan/db. html,
ERL 2786 A 12 BIZ CAS Z£%FES 106-99-0 THRZE

1-2 FHE RMEDRIEFER

FHlik G751, 3—T7H TV ORENHRER 1-8 1277,

= 1-3 FHExRYEDORERR
St ZMBE AWM | 1, 3—T4P Ty
EE=
H2C§ _CH
AN
CH CH,
7FR C,H,
CAS iR B= 106-99-0




~N o 01 AW N B

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

2 M RMEDHER

AETIE, 5 HOET NHEFHI AW 2R T — 2 | BREETIZ 1T 2 ks
BRo7T =2 %RT,

2-1 PYELZEH

PN R ViRfEE

£ 2-1 ETNVHETCEA LIHELZAIMIRET —F0F L "
i e - ST | THLUL
: o s
EHH Bify HRRE EEZ ol (B )
NTE - 54.09 54.00
B °C 108966 | EIEiE 1097
. s EEEOEE > -EREND 4
h o A X3 _A ED
A c 435 75 OEH TS 4.5
AT Pa 2.40x10° 1519 Eﬁfﬁgﬁ;ﬁg BWRDS 3| ) sgx1092
KISHS BB mg/L pagt s 10 | OCTOREEE 200CISHIEL 5002
- R — 1= AIE &
gggé {;F’g (ﬁjpiﬁ - 1,939 OECD TG 107 1= & % I5E1E 1,939
A —EH Pa-m*/mol |  1.89x10¢ ii—%{é KISRT SBBEDND | 5 5400
FHRRMELIER logPow ZFAL = KOCWINYIZ &k B "
% 3 (Koo) L/ke 4.3 #eEHE 288
= =" — — 18) |—

YR %K (BOF) L/kg 3.16 :,;:_’HI:'E V=7TR=F PIRES | g g
EMEFEFR R BNF) — 1 logPow & BCF A5 5% 5E © 1
17 Bt 72 2 — — REMEOEFFE I IVIE -7

¥14),13),14),19)
¥2 4),8)~11),17)

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

1) FRL27T FES 2 BREFMECEVED Y RV FHEICAVSYEILZHIER, H@E. BBEMEFOL
Ea—=# (FR21E6A10H) TTRIN-{E

2) 1UCLID (2000)

3) MITI(1990)

4) ATSDR (2009)

5) EPI Suite(2012)

6) MHLW, METI, MOE (2014)
7)) FME [ ICBWTIEEEESRIEEELEL 17)

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

11) NITE (2005)

12)
13)
14)
15)
16)

18)
19)
20)

GCD (2007)
GRC(2009)
CICAD (2001)
Mackay (2006)
PhysProp

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

EREMERERICOWT, BAEME AL TIORT,

O

S I THW/=5 —# 1. TUCLID 2000 (Z50# & 7= EU Method A.1 THIE S 7=l

(-109 CO)THh 5,

EHEME N E £ > T2 IEHRIFELC B VT, Merck 2006 (2508 STV 5 HIEfE(-108.966 °C)

VSRR BT DB - AR S RE - A IR T — & OIS EMERHIR S 12DV T
D 3. [FFMEDE F > TR (SRR H D IFHRIRD 2 &



© 00 NO Ok WwWwN -

10

DN, ZOF — X 3EHOERFE(EU-RAR 2002 (OECD SIAR DA {&E{+i+), HSDB,
ATSDR 2009, NITE 2005, MOE 2003) C5lfH &N T\ 5, ZDf#(-108.966 C)% 2t II
THRMT 5,

@R

B T CHW=7 —# 1%, TUCLID 2000 (ZR0#E S AL 7- #2481+ 77(101.3 kPa) 28\ C EU
Method A.2 THIE &N 7=fE(-4.5 C)TH 5,

EHEMEDE F > T2 HEHRIRICRB W T, EHEEH(101.3kPa)iC BT 52T — 2D 5 b g%
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)235 51 7=, 246 4 T — X OFHFEE(4.5 C) &R
i 0 CERAHT 5,

@R

S I CHW=T —# 1%, TUCLID 2000 (Z:t# & 4172 EU Method A.4 C 21 “CIZTH|
EENTE (2.45% 105Pa) % 20 CICHHIE L7-M#(2.28 x 105Pa) Tdh 5,

FHEMEOEE > T2 EHRIA T, Bx REEICBT 2 AKEDEDO T —7 1 (CRC 2009),
KOS O E T ORPEMIZES < BFA Mackay 2006) BNit#i s Tns, 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 LN, 2D 3 T — X O FHIE(2.40 X 105 Pa) & &F
il CERAHT 5.

@OKIZx T 5 AR

R T CHW=T —# 1%, TUCLID 2000 (Z72# & 4172 EU Method A.6 CilliE S 7-fE
(500 mg/L)TH %,

EU-RAR 2002 (= L+ iE, IUCLID @ 500 mg/L D%z R — 4557 —ZI3EH ENn T
W72 (BHEMED E F - 7285 O HIF(ATSDR 2009, Mackay 2006, PhysProp, EU-RAR
2002, MOE 2003, HSDB) TiZ. McAuliffe 1966 »3ll7E L 7-1(735 mg/L)(shake flask-GG
15 BEIHIS TS, ZOEORERE IIE#IRIC L - T 25 COFLH L 20 COFLHIZ
ITUVZ(25°C ¢ ATSDR 2009, Mackay 2006, PhysProp 20 °C : EU-RAR 2002,
MOE 2003, HSDB), McAuliffe 1966 Z /745 & 25 CThorz/od, ZOfEZE 20 C
\ZAHIE L 72 fE(686 mg/L) % 3l 11 CTERA§ 2,

®logPow

I THWET — &1, BEEDE £ > - HIE T 2 B bW 22 Sk
WT OECD TG 107 (7 7 2z é 91k ZHWiz GLP FORBRHERMITI 1990) Th 5
(1.93), FHiIiIcBVTH, ZOfE(1.93) & v %,

ORVREET

P T THWETF— 2%, 4 7 —#(7.46 X103 Pa* m3mol(CICAD 2001), 7.50%X103 Pa-
m3/mol(ATSDR 2009). 7.50X 103 Pa-m3/mol(USHPV 2010), 2.07 X 104 Pa-m3/mol(CRC
2009) 7> 53K b 7= HRAE T & 5 (7.50 x 103 Pa-m3/mol),

INBOT —ZIHEEHE, b L ITEEHEFHENRHRMETH Y, FHEEOEE -
TG IR O FIZHEM X RO B 70y o 7o, AKISHT DIEMAE X 1 mol/L L 0 /X1 (0.686
g/L+54.09 = 0.013 mol/L)7= %, 5L & KISk DR e 5 FH L7-f8(1.89 x 104
Pa-m3/mol) Z §¥4li T TIZ AW 5,

@DKoc
Sl T THWET — 2L, BEMEOEE > - IERIRCTH H ATSDR 2009 (Z50# & - fil



O~NO O, WN -

(288 Likg) THh 208, HEFHECTH - T,
BN D E F - T2 IFRIE O T EEIZ RO 5722 o 7272, logPow(1.93) & A JE &
L C KOCWIN(v2.00) CHEFl L7=fE(47.3 Likg) & HV 5,

®BCF
M T CERAH L7757 — %1%, BCFBAF(v3.01)Z W THEE L7-fE(8.72) TH 5.,
FHEMEOEE > T ERFEOFICERAME XSG O N o T, Hili T A Z v ZI2HEn
NITE #7 2V —7 7 u—F CTHEF L72Ml(3.16 L/kg) (I 7 2V — 1) ZFHl I TiXHW 5,

O©BMF

M 1 TERA L7z BMF 3. logPow & BCF Ol S84 A & v AZhE - TRE LI fE
ThH D,

MBI IZEB VT H . BMF ORIEEIZSE SN 72720 ML LR U (1) 285,



0N -

[
O OWo~NO O

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

2-2 ofR%
TRICETF AR LT R AR DT — 2 i,

R 2-2 HRRDT—FDELD "

F iR

EH () B3
RRIZE T B BEDBREFH NA
22CTRAESNERIGEEER M S
OHSCHILEDRIE 0.24 OH ST hILEE 5%x10° molecule/cm®
ELTEH
= 22CTHF SN EREEEER IS
ARNBEAND | Ly o 0.98 A Tx 10" molecule/om & L
3R
TEH
22CTRAESNERIEEEER IS
HEES ChILEDRIE 0.63 HWESCHAILEE 24 x 108
molecule/cm® & L TEH
KAPIZE T B4R R NA
Z\ 47 REE 2) ~ Snee
g SRESRER 2D B DEMNSHE LT
ke | 1 5 81 0 £ 10,000 &
3B HA ks 2 NA
SR NA
TEEICE T 2 RED R R NA
I8 | #gEA0 | £98 10,000 KPDESBERBBERC ERE
3B HA k42 NA
EBI(ZH T 5 R5E5 R4 R E NA
EE |#ER Q| £0E 40,000 KPEDESBEERIAD 45 & 1E
3B HA k42 NA

1) F 21T EESE 2 AEEFMEEHMED ) RV FEMICALSMEBIEZEMMER, 2EE. EBEEZFOL
Eai—%=E (ER21THE6A108) TTRINT-E

2) MITI(1990)

3) Mackay (2006)

NAESRABONEN -2 L ERT

FESMIERICOWT, BEMELZ L FIORT, B, RSB L%, 9o
2 XA U2 W BB A = & O b —Z )L ORI 0 = & &R,

ORE
R T ORIE AR OIFBIIAF D2 d o T2y BEFRIOTE®ATE b,

D-1 OH T 2 H L & DR

Mackay 2006 Tl%, SUSEHEEHORET —# £ LT, 26.5 CT6.85 = 0.69) x 1011
cm3/molecule/s(7 7 v 3 = Yoy fif — HaEHEE1E) . 24 °CC 6.85 X 1011 cm3/molecule/s(FH it
1£).22 “CT 6.65 x 1011 cm?¥molecule/s(FHXHE) D FEH ST 5,20 Clz kv g 22 C
TOMRIENE 6.65 x 1011 cm3/molecule/s Z IR I T 25, K&KH OH 7 V0 ViRE
BT A X AD 5 x 105 molecule/em? & L7=354, I 024 B EHEEEND, =
DfE(0.24 H) & KRKUZHEH T 2,
O-2 AV EDORIED I

Mackay 2006 Tid, KIS#HEEHOPET —4 & LT, 22 CT1.17%£0.19) X 1017
cm?3/molecule/s (FAXIE) MNE#E SN TW5D, ZOfE1.17£0.19) x 1017 cm3/molecule/s)
YRR AT 5, KRPAY VIREZEINT A 22 AD T x 101 molecule/cm? &



O NO Ol WN P

WWWWWWRNRNNRNRNNNNNNNE R R R R R R R R R
ORONPOOOVTOTORWNRLROOOWN®®UBWNEREO ©

ww
~No

L7846, P 098 HEFH S5, ZofE (0.98 H)Z KKUC#EHAT 5.,
D-3 filflE T VAL & OISO R

Mackay 2006 Ti&, KIGEEEHOWRET —4 & LT, 22 CT(.34 = 0.62) X101
cm3/molecule/s(fHxf1%), 25 CT 2.1 X 1013 cm3/molecule/s (fast flow system/MS) 735tk
ENTWD, 20 ClZEVirv 22 CTOREM5.34 = 0.62) X 10714 cm3/molecule/s % f
W E BT %, RKRKTIEEET 2 AV 2B A 22 20 2.4 x 10° molecule/cms3
LA, T 0.63 B EHEHsND, Zofd (0.63 B)EKKUZEHAT 5,

@K

IR T ORBIE S A D TE SITAS SR Dy o 7208, BRI BT D IEHAE D iz,
@1 AR

IR 72 AR R & L C 7 BH~28 H(Howard 1991) L WHtE#RAH 7=, ZDTH
&V ) fEIE Mackay 2006 T 51 H & Ty /-, Howard 1991 OfEIXEFZHIKIZ L - T,
1% TModerately fast] & U CHEMIZEE 7 H, KR 4EMEZENTZHDTH DL,
RSB OB B IZHFE STy, 2, IEE2 EO SRR R - 1256, AL
WCEVAENREND &EORESL, WANSDEEL 727 v 28T 2MEME V-5
HBVZARXF T TR F b E T LSS H 5 (NITE 2005, Howard 1989, HSDB),
BE b 2t (MITI 1990) 23T TR Y, 4 #E% O 5 EBOD) I 0%,
4% T o1, B, HOMMELHE SN TWD, JHilTH A & v A0t - THrfiR)E(BOD)
D5 A2 R ET S & 10,000 H & 725,

TN DOERERE 2. A IRO RN EFREPE O & KME 10,000 H 2T 5,

Ohn::

THHRMNEDORE R, HEP TORIESMERW OFEITH/ R o T, £z, BFHID
SR T D EHR b F Do T,
@1 A5 RO

RN T 27 — 213G oo tzizd, B CoAS eI, By 1 &
Y ARTHE S T, KF ORI & [ U 10,000 H 8T 5,

@OEE

THHRMNEDORER, JEE P TORIESHER OFHITR oo Te, £z, BFHID
SRS T D EH b & bR o T,
@-1 5RO

IR T 2T —Z 3B b o=z, JEE P TOAESMESNIL, HiiiA &
Y ARTHE S T, KPP OAESFERI O 4 50 40,000 B AT 5,



3 HEHIRIER
BETIXL, 374 V= OPIRICBIEY 5 A £ Loz, 3 — 1 TIHMLHFIES
9FRICHESL 1, 3—TH TV OUEEDORHEESCHIE, TOBEMICESXHEH L
BeHfR, 3 — 2 TIMEFIEIC IS HRHRER. 3 — 3 TREZOMOPHRICR 5 1
%ﬂ——\‘—gqo

3-1 {LFZXBEHLIFER
1, 3—=7F v %, Wik 12 IS ML FWEIZ, Rk 23 BN
{EEWE CHRES N TN D,

9 1, 3—THTTUDVRL 22 FFED B 25 HEE TO 4 FERIORESE, A
10 B2 81177, 1, 3—7%TY= 0%, 1,020,000 k7547 1,170,000 k> F T
11 DTG I TEH Y K9 30,000 k254 55,000 ko E TORTEAIILTWS, 1,
12 3 — 7 U ORIERE LA EOAFHT 1,100,000 k25 1,200,000 kT
13 ®BTHER LT\ A,

[coRENENe)] g~ wWN -

1,300,000
1,200,000
1,100,000 —
1,000,000
900,000
800,000
700,000
600,000
500,000
400,000
300,000
200,000
100,000

SE-WAE (/5
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18 Yok 22 AREE D 6 Rk 25 AR £ TO R EO BN A B 3-2 1277, Rk 22 £
19 MBI 25 FEEE TOARFTT HIBROBHENH V. Rk 22 )5 AL 25 TR T
20 ikt (BT OREZEICLD2ETR) B"bol=bolL, TTHEW-SEE. EAER
21 Bt BIBEEAAL, Tt A] o2 Agd -7z,
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W5, T HOSI IRV, Fio, mHAMEHE S U IR ER O | A )
501 by, IERBRERIL b, FREND TL b, BEMANS 1,427 F o OFEHEHE
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12
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BH_FK fEBd_skiE EH:':_iEi'ZF

H_tiE
B _BEE
2%
HEET_ R ERE
0%
HEET_IE R ERE
2%
HET_RE
4%

3-5 TR 25 FEOHL-BHEONR

VT, PR 25 AR PRTR [HHICIES X, 1, 3 —T7 X U OXfGEEFRER - BAL5]
OHEHEZE 3-6 (2777,

70
g || o ki
5 OX&
E 40 —
2 30—
H 20
i
10
° Bhan
kT | T TEE | AEZ
B
Bkig| 1.8208 0 0 0
OKX&| 581799 1.1 1 0.069

3-6 PRTR/EHHEH E D &R - E AR AR (ERE 25 )

MBEMNLD 1, 3—TEZVZUOHEHED Y B, L AEMEETENSDO LD

TH D,
1, 3—7 X2V ORHFEREIT 48 TH Y | (LFEREFEROBESYEHTE O
22 L&,

B3-5 1R LIZE IR 254FEED 1, 3—7F P 0P HED H b, RHSAEH
FIIEHPEHEOR 25 & 72> TV D, Pk 5 FED 1, 3 —7 %Y= Ofmitisk
i Corgesefd, FEtGedefE, FiE, Bk [2>nT, NiRz%k 34127, 1, 3
— T A AIPH T U R A BEOHEET, TLIX 2 OIR D RN EOHEE . B
B HIAR D P B OHERE, oI AR D HEH EOHERE, Frrk B B EICAR D HEH & DOHERT,
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14
15
16
17
18
19
20
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22
23
24
25
26
27
28
29
30

IR AR D P R OHERE, $EBEMICR D P S OHERE, Mz fR D P SO HERE,
TARMVEE G R IR D EOHEE M T CWb, 1, 3 —T7 % U 3BREFOBRBEIC

F o TS D720, BEHAD L OEHSMEHEDHER B TH TV D,

b G e W72 HER PR B 0% 2,400 i3, PRTR $RHE O bdkH &+
HAPEH ) DF 1,600 b DR 15 5L BEES Sz, (bdEmE S Z T HESHE
T PRTR i HPEH R & 6 LT D (B A G e O 7Rt R I3 B ik

D DREHER T ITE FH TR,

% 3-4 PRTRBH/MEHEDRNR (FERK 25 £E)

ERPHE (F/5)
1 2 3 4 5 6 7 8 9 |10 11 12 113 | 14 |15 |16 {17 |18 |19 |20 | 21
*f :
% *
IR IR LN SN EE R I NI HE
o STz mla ™ x|m Blm| &
D00 |2 E e | Bl |a|o o 2|8 (8 0|5 u|n|l ==
PEIRIEAE] AMEEAEIEIL == ol I el s
L% w (M le |7 e 5 >
TE = | Mg |H|H
= 5
BB o |lololo]o]o o|o 1427
?:: R oloJo]o olo o) ololo 71
NI TS olololololo o) ololo 3
MEEEFEYY) | O | O olololo] oo
#EtE 3471|1019 (38 |89 | 248 |17 | 16 0.10 | 1533

3-3 HHHZFIZR S ZDHDIER

TEROBHRIIZBNT, 1, 3—TH TP OZOMOPEHIREIZEL T, LFD L)

A D 5.

LB ORI Y % 2 3

1, 3—7%Yx 0%, RKEBAMA b —7 Ok Lk, BRI kIc %
SHEHHEND LW OMENRDH D (Fie b, 2001), 7 AU BTk, BEEX, FEEMED
THRAENS AT H E SN TS (USEPA, 1996) 75, EWNIZEBIT D Z 6 DR

IZOWTOEHRIL, HELZHBENTIIAFTE RN o7,
Hazardous Substance Data Bank (HSDB)?

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

European Union, Institute for Health and Consumer Protection. Risk

Assessment Report (EU-RAR) (OECD @ SIAR ®O#\) #
AU ~—8E0 0 O -

(FEF) W ODPOEITRY ~—DHIERFET S 13-T X VT F ) ~—NF

YA B oW ) R 7 FEiE, 1,3-7 % 2= . Ver. 1.0, No. 9, 2005.

2 US NIH. Hazardous Substances Data Bank. http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?HSDB,

(2015-12-02 [H'E).
® 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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W WWWNNNMNDNNNMNMNNMNNNNRPRPRPRPRPERPRPERPERPRPRERE
W NP OOWO~NOOUD, WNPFP OOOWLONO O WDNEO

w w
(S N

ETDH2HL00, BE., BYW~OBITIXIEEA ELRWNEI NI EERLTND,
BRY~—HD 13-7T X = O FRRNIEE% 6600 9/ky (6.6 git) L., 2T
D 13-TH AT L FEHOMEHFIZHA Y ~—0 o S D & D TRV E THE
HFHLEHBATHLERY ~—FOEMF 13-7 4P % ) ~—0 EU OHFHHEHEIX
12.10 t/year & 720 | OPEHPRITHL AR D L HE TR,

AU = —DLS :

Rutkowski and Levin (1986)i%. ABS JLEH A RO EN R O SCEFAAE 217 > 72,
ABS DOEERAVIC & 5 40l 254 L7z 3 DO FEARMZET, 13-7 X P TR
ONB IR o Tz, Adams (1977)1E, XA Y R, U—b « H—~y b, PVC 7 B —
VU, BREAEINTERY AT IVE T 4 — LT 3—DMNEN T B IRIGET A
DSy i Lz, Yo 7 idiEsie —%— (25 Uy MMem?) ([2k->THI110 g ©
HENBADT 5 E TSN BREED ZH2 1ppm (1,3-7 % 2= Tl 2.2 mgim®)
VLB ET A TRl Sz, 1,3-7 4 Vo i 7 4 — LT = DR T
DOHEH S, o7V 1g EEEA YLD 1,3-7 % P12 0.60 mg O THEH
nNizERBEL N, ZOMRIIHLIR) ~—0noEUCL - T 13- 7% V= Nk
BTDZLaRd, Lvl, BEHNCE - T 13-7 4 Voo O rifENTHEN
5, 137XV FIFICRY v —BBIHAAENTEY | T 2R U ~—HLi,
DGy SNDREIZZ D X S ITHr Sy, AU ~—# e AW TR BB T, —
EIIIZ 1,3-7 2 U TR EEREE CHR S W TH A D Z L EIR LT, R ~—
MBI L CREAIT IS 13- 7 Z P o NS P &N 5 Z LITE SRR,

HORFEAETR

1,3-7 8 D AT AET H 2 L EE S L TE 7, (Howard, 1990)
LL, R E L THEET D Z Lidmbon Ty, 1,3-7 % v oett R odE
HUE A A~ ZADBREED 5K 770,000t /4F & HAE S H4L TV 5, (Ward and Hao, 1992,
Environment Canada/Health Canada, 2000 ®HC5|H, ) #F+ X Tl 1.3-7 X =D
B E DD OPEHIZ A FF 2D 13-7 % P OHEH D 5 HH) 28-65%% 56 5
AREMEN RAE D ST\ %, (CPPI, 1997, Environment Canada/Health Canada, 2000 ¢
FCHIH,) EU Tk, ZOHRMKSE SA A~ ZDBREED S OHEHIZE L TR AT
BERIEHITA VWL 97228, 13- 74 Vo v OBEERYEHIRDO /TREMERN H 5, LA L7
DORHRREREHRICE > TZOHHEEZ EU TERLT D Z &ILTERWZD,

(Z OFHED) PEHEOEITITE D,
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4 BEMEHE (NMEEZE)

AV —= o TR OE FEWERHE 1 Tl AFMZ 7 220 T, —iErEE 73],
BEFEMIT 12, BAAMEL 1) LS TWD, &I, FEHE. ERNAoEEIC
B DiMMS 42 BB L, AEMEMEIL & L CX e MRt 28B4 5 A E5 0l &
1To77,

BEMR T TiX. AEWTN I BRI, BEEOMIES 2 JH4E L CHEME R
EREAEL, ¥—A¥T 4 Z8E L, AFEEHMIEEZ SN T 572 DOBRF21To 7,

4-1 —fs=t
4-1-1 ANDEE
(1) BORE

HIRTHATHY, BOKKICEIT2EHRITIG NN T,

(2) MARFE

AF L —F BV TN TE TS 20 ppm (442 mgim®) D 1,3-7 % PV BBEAZ S
TWEHBEIZE T, RIMERE, ~E 7 v B RE, /MR O ERE D o3 0 e
KT EORMERFFE D DT 072 ERNHLNTZN, WTNLHBHEFERZITFRD ST

(Checkoway and Williams, 1982) ,

45 3.5 ppm (CKEBS1E 1 ppm LATF T 8 BEREINE - (8 B[ TWA) 78 10 ppm Z#8 % 5
LA I TR ) D 1,.3-7 X VT T ERRE STV BEE S @S 2R 1T A 20 AERE o
WP CIEL, AU TS COI EZRBEOXTRITEERE L g LT, Aimekd, sRimekE,
WP ERE ~F 7 1 v /R SRR MER R FE 2 25132 B 72 2> 7= (Tsai et al., 2001) .

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

IR THATHY . BOBRKICBITAHERIZIBON > T,

(2) MARFE
EEREW AT D — xR R (M) 2R 41177,

Ko B6C3FL ~ 7 2% (8 PL/E) 12 1,3-7 %= 0, 1,250 ppm (2,810 mg/m®) % 6 HFfH
/day. 6 H/iE T 3~24 FARI XI3HED NIH Swiss < 7 (8 PL/EE) 12 0. 1,250 ppm (2,810 mg/m®)
% 6 ffit]/day, 5 H/HE T 6 MM, TR AZERE L7723 BR T, W oER T b BEEHE T,
RIMER, ~EZ v ~~ 27Uy O KONMCV #1Z2 7R L, RERMEERZFERIER
M7 Hv7= (Irons et al., 1986a; 1986b) ,

Kt B6C3FL ~ 7 % (5-6 PL/Ef) (2 1,3-7 %> 0, 1,250 ppm (2,810 mg/m®) % 6 i
fil/day, 5 H/H T 6~24 MW NFFE U 7orb S, AR S M| Bk E
JUHE, MIRIC 3T D 1IgM HUR T T — 7 TE G O . PHA ISXES 2 B Y o 7 ~ERD AR
Iy BARSHNH 2S5R D B AVTZ D8 . Wt R O e g ~ D #8372 /v > 7= (Thurmond et al.,
1986).,
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NRNNNONRODRNNOMNNNONNNDNRERERERRRRRR R
OO NOUTBRWNRPR,O O©®OWMNO®ON~NWRNIERO

Mgt D> 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 A HEVRE BEZEM 23 . 1,250 ppm 588 i C SR D18 M S E (HERE) |
B ER O () 238 iz (US.NTP, 1984),

Mt > B6C3FL ~ ™7 A (70-90 PUM/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 Hffl/day. 5 HAET 92 H ., 15 28, 2 4EK
A##E LTI, 2 G- C, HEICKAE LT AR OWAD 2= L, #El 200 ppm LA
b HEL 625 ppm BETRBIAET L7z, 70, KM ED 6.25 ppm LA THIEZEHE, 62.5 ppm
VL EOBECTRERMER N, MR, O OIVE L, FFI D /N A LM T Rl 2 56 K OV B
FEfE, 625 ppm BECHBEZEME RO BNz, 9 A KN 15 M A B THAEFRNED LT
(U.S.NTP, 1993),

albino 7 v & (12 PC/HE/EE) . B> b (6 PCHEMEE) . 7% QUEMEME . A X (1
VL/BE) 1 1,3-7 % =2 0, 600, 2,300, 6,700 ppm (0, 1,350, 5175, 15,100 mg/m®) % 7.5
Wf/day. 6 FART 8 20 F I AR L= 3B ik, 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 BITRR 0 Do 7o (IRss EEIIATIR, B o 30, £7-%
NEY b, UV A XTHEBSEZTIHEL TRV, 2 TORIZOWTRIRE, Mk
A, MRS IR D)y~ 7= (Carpenter et al., 1944),

HERED SD 7~ b (110 PC/E/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 A28 L 7= 3Bk T, 2 42488 T 1,000
ppm (2,250 mg/m®) L b CHEIE S&o#0, 8,000 ppm (18,000 mg/m®) THEEHRIL F KOt
RE O, & 523 CIT B E &R % ORENFRD 57z (Owen et al., 1987; Owen and
Glaister, 1990) ,

£ 41 13-TA0100—BEHHBRER (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
~o A |6, 12, 24 #E[0, 1,250 ppm [1,250 ppm: JHfgFExf EE| 1,250 ppm ND Thurmond
B6C3F1 |, WD A 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 2 SER DA Sk Ay

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

~ 1A 60-613F[H, [0, 625, 1,250(625 ppm LA _E: FETCZEDIE 625 ppm ND U.S. NTP,

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

IR 5 H/E B OV B 2

<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

Mk 5 B8 ppm

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

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

EJLE |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 AEMFMEEOEH

13-7 2 VT ATHEIRTHATHY . MOBBIZLDHMET — P RONRIN-T2720,
W NBFEDT — X HADN T EEORHME 21T - 72,

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

FEEREN) CTlE, 1,3-7 2 V= OWAZREBEZREBR N T > LR O X CHEE SN T\, &
D 9 b bR —fEFEED LOAEC 2ME Lz Dk~ 7 A 2 HFRIR A ZHERE (US. NTP,
1993) T JPEAZEHE D3 A BEEEBA NN F55 < LOAEC 7#* 6.25 ppm (14.1 mg/m®) T ¥ \NOAEC
IO oTz, T OINRENET B 2B E -~ T AOMENIC X DA R TH 5 AlHE
P & D0, BAEMEOHEMPMHEERTFHN THLZ L, 1,3-7 X VP OREY =R 7
7> (1,2-epoxy-3-butene : EB) KONV R F 7 & (1,2: 3,4-diepoxybutane : DEB) DX
BEGIZEY | M~ D 2B OB, SPREOTFEEEORD P ELTZZ LD, 1,3
TRV ANZLDEBELEZ LN,

KRB E X — A X T ¢ & L, —REEICET 28 EEFMEOF I AV -, 1 B 6 RFf,
W5 HOWAREFERERIZI T 5 LOAEC 14.1 mg/m®  (6.25 ppm) % . 1 H 24 ¢, @7 H
DRERBHIET D & 252mgm* L7225, 2k~ 7 AD 1 B4 0.05 m’ (K 0.03 kg,
W 1.0 SE L CTIAE 1 kg H¥720 0 1 BRROBRFEEICHE TS5 L, LOAEL 1T 4.2
mg/kg/day & 720 @ | RfESEAR%L 1,000 (FEZE 10, fEA5E 10, ERHIM 1. LOAEC £ 10,

W FEEF S 3 5 BIEEOMIE R OB T 1T EEEICB T 5 AMEREEICET 28 E%T
— X DG FEAMEFHIHEEIZ oW T (CER 2349 H 15 BfF) (ZFEDSWTITo 7=, AFE « BAETMER RN
AMEDOH EMFIEENIC BV TCLRETH D, 0B8R I2L2E, WARRTE LN HIEHEOE
AR IERE O DA FEEE 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 %I¢=E (1.0)
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FAMELD) YEEAT 5 LT AENIMEEE 4.2X10° mg/ka/day k%m L7, ADOWA
RERIIRTT DA/ E Hifﬂﬂ“a“ I, AOKE% 50kg, 1 0 E4 20 m®, IR % 1.0 &RE
FTAHZ LIk, 1.0X102mg/m* P LrEH LT,

4-2 HTE - HAEFMH

4-2-1 A~NDEE
(1) BORE

FIRTHATHY . A~O8 RORE) 2OV TORRIIRLN R -7,

(2) RARE
A~DEE (AEE) (1251 DI b Ram o,

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

HTHATHY, BRI ~DE (RORE) BT ABHRIIEONL) o7,

(2) RAREE
KERENIZB T D A0E - BAFMEREGER (A ofEZzR 4-2 1077,

MEkEDalbinoZ »~ & (L2PC/MEME) . E/E > b (BUL/MEME) . v 9% (QULMEME) 121,3-
74 Yx 20, 600, 2,300, 6,700 ppm (0. 1,350, 5,175, 15,100 mg/m®) %87/ MWk AR
LIZiBR O TR 2 T o 7o R (SZBRCHRA], ZZBRCIC W72 B W TiERE# e L) |
7 v FOFEGERTRIERBICHADIZR O b OD—E Y4720 O MAREBIZEEITZE O S
T, AEFHRRICR BT W S S e, BB Y BRI FIZTONTS, ihﬁm -7
ﬁ“&:t?‘cﬁ#o Teo FETz. **%&U\Qﬂ%@n‘ﬂ%ﬁk%ﬂﬁ SO bR o T, T OFER TITAGH

Dz EEITHE L TE 5T, WoHRIc oW Toit#i b 72y (Carpenter et al., 1944)

IERIECD-1~ 7 % (18-21PC/E¥ : A2HR1331-33PL/8f) 121,3-7 % 2= -0, 40, 200, 1,000 ppm

(0. 90, 450, 2,250 mg/m®) % 6M5R/day THEHRE6~15 H W AG:5E L 7= Fe i tEBric s
T, BEEICTIE200 ppmll b CIRERD RN A B, BRI TI ;t4o ppmEL b DK U200 ppmIk
FOMORICIBN T, JRIRIKEOIREN A BT, it BRI, HEOMRIE 200 ppm
PLE & HEDNRIEL,000 ppm THRA Lz, BHIZERITFED %ht%@@{%ﬂhf IO LN
727~ 7= (Hackett et al., 1987a; Morrissey et al., 1990)

IEHRIESD 7 I (24-28VL/HE:ASECLIE30VC/#E) 121,3-7 & =20, 40, 200, 1,000 ppm (0,

ZORIHE- THE T 5 &, BRBEMIEHD LOAEC (T 14.1 [mg/m®] x6[hour],” 24[hour]x5[day] 7[day]
=25 [mgim¥l & 72 %, £7z, bEi@ERHCS&, <~ 20— Al &% 0.05[m¥day] . {AHE% 0.03[kg]
LIRET D &, R O#EE (LOAEL) 13 2.5[mg/m®]x0.05[m%/day]x1.0(% X 3%),~0.03[kg] =4.17[mg/kg/day]
b,

O R FARIIT MBI E O U % 2 FHEFERICON T TR 5T,
http://www.meti.go.jp/policy/chemical _management/kasinhou/files/information/ra/riskassess.pdf

@ Wy A B DA EVEETAEE = 4.17 X 10°[mg/kg/day] X 50[kg] X 1.0(WX &), 20[m%/day] = 1.0 X 10 [mg/m°]
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90, 450, 2,250 mg/m®) % 6 /day CAEAR6~15 H 1T ASETR L 7= 5B MBI B T
FFE) T131,000 ppmiE CHREEININGI A A H A7 53, FRYEIZ1%1,000 ppm & T D &% TR
LA B iL7e - 7= (Hackett et al., 1987b; Morrissey et al., 1990) .

IFHRIMESD  » b (24~40DC/#E) 121,3-7 % 20, 200, 1,000, 8,000 ppm (0. 450, 2,250,
18,000 mg/m®) % 6 fifl/day THEAR6~15 A ICW A58 L - /AEMERBRICB VT, BET
13200 ppmlL b CHAREEEINENE] 23 A H A7, R CIE8,000 ppm#t CHAE & OB & D KAH,
AR (BORIE ., \RNE) KOEIEED 2 S (Irvine, 1981  (unpublished) ;
EU-RAR, 2002 X v 2% 51 ),

B6C3F1 ~ 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 Ffl/day, 5 H RV AZETE L, 5 R (R 75880 0 e B B 2 F0
o B 6 HRRE (1.6%) (2563 B HEI0ER1E 200 ppm T 21% (A& 772 L) . 1,000 ppm T 73%.
5000 ppm T 129% T& - 7= (Morrissey et al., 1990) ,

M CD-1 ~ 7 & (25-50 JL/ff) |12 1,3-7 % =2 0, 1,250, 6,250 ppm (0. 2,762.5, 13,812.5
mg/m®) % 6 FFRIETE L. 5 H&ICIERE DM & 0Kl S W72 HER I X D EMBIERER I
BT, 1,250 116,250 ppm DM FERE & HICHEIRBDO DT 7R 2R Lz, 1,3-7 2 Y
T 0, 125, 1,250 ppm (0, 27.63. 2,762.5 mg/m®) % 6 F¢f/day, 5 H/## TH CD-1 ~ 7
2 (25 VC/RE) 12 10 FHRI AR L - MBI ESERERIC I\ Tid, 125 ppm  (27.63 mg/m®)
DL EDZFERE T - IRIAE T RO L (OMIMIE, ZKEENE, B/ NJaE) A B EERE N
1,250 ppm  (2,7625mg/m*)  DRBRETHEEIBONRBO LN D, 13-TH VT

X 2 B AR FEARARI S 0F 9 5 B OFF R 0 HERR S 7= (Anderson et al., 1993; 1996), L2 L,
125 ppm TR & 3u7= B R W o R A B FE BN R B I oté{ﬁb B0 HEOFFEIZ L

WETH DL EFHET HRILICZ L, 612, #%iRT 5 K912, USEPAIZL D 3 HDE
‘ﬁﬁi{iﬁfﬁ%ﬁmﬁﬁﬁﬁ’%%# 5 12.5ppm ZH1F é%ﬁ’i“ LA TR ﬁf’ifa’b % LCHIET LT
WZ L kb, NOAEC (X 125ppm & EZ b5,

I CD-1 ~ 7 % (25 PL/BE) 12 1,3-7 % <> 0, 12.5. 65, 130 ppm (0. 28, 146, 292 mg/m®)
Z 4 [ (6 FEffl/day, 5 H/AE) 5 LIERBOHE (£ 210) & QRSB EMEBSERRIC
FUNT, 65 ppm LA ETHEREIET (RHWRIN) 288nL7z, —J7, BESD 7 v MiZ 1,3-
78T % 0, 65, 400, 1,250 ppm (0. 146, 900, 2,810 mg/m®) OO % T 10 i K

AZ&#z (6 Kfffl/day, 5 HAH) U7=#lBk Clafp iz IAa 67z -7 (Anderson et al.,
1998),

0. 12,5, 125ppm (0. 27.63, 276.3mg/m®) % 6 ¢fifl/day, 5 H/#H THECD-1 =7 % (25
VL/RE) 12 10 B W A ZREE L 7o B BUERBRIZ I\ ) Tid, 125 ppm BL EDOB&FERE T, HIRE
JRFETS (FRHARRIN) O3B L, 125 ppm O BBRECHEZENH 1=, £71-. W&
HRECH IR OB IEME M 235788 H 47z (Brinkworth et al., 1998) ,

K (102/E1xC3H/EL) F1 ~ 17 Z(Z 0, 1,300 ppm (2,925 mg/m®) % 6 Ff¥/day. 5 H R
ANZRFE LT EEBOERBR T, 5% 8-14 HORZEUZRB W T, IESEOH R A M 7 &
U P 514 8-14 H KN 15-21 H OZEL Tl B EFER O B AN 23589 & 7= (Adler and
Anderson., 1994)
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F 42 13-JRCIVDENE - RESHRABRER (RA)

G - FEA

G - FEA

s | RS | kR5E R i Ny ik
Zv ~  [822AfM. |0, 600, RELEAT o T N B RE T ND 6,700 ppm | Carpenter et
albino  |7.5 W (2,300, 6,700|72 L (AQECHRFHIASH) (15,100 | al., 1944
ELE v|/day, 6 A/ [ppm mg/m®)
k bl
A S
HHERE
U R |E 0. 40. 200. |REH 200 ppm LAEARERNM| 40 ppm ND Hackett et
CD-1 6-15 H 1,000 ppm | Pt (90 mg/m®) al., 1987a ;
i3 6 BFfEl/day 1240 ppm DAL REKE Morrissey

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

()
v~ R 0. 40, 200, @7 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, FFEI4 200 ppm LA b (KEEHI0| 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 - BEHBHEAR|  mg/m?) mg/m®)  [2002 31 )
i, EASASS (BRI E . R
W) EOVE{LIEIE

~ v A |5 A, 6|0, 200, 1,000 ppm LA E: F5FEEEHRE| 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 |#EMEEKSEFER 1,250 ppm 1,250 ppm | 12.5 ppm
CD-1 FEfE/day, 5[ppm IR - BIEFET, BAiRIE OKER (2,763 (28
I EE:R JE, B/NR) OB mg/m®) mg/m®)
~ A |4, 6|0, 12,5, 65, |[EMEEIERER 65 ppm LI L 65 ppm 12.5 ppm | Anderson et
CD-1  |#l/day, 5 H|130 ppm  |#REIEFET (R DHi| (146 mg/m®) (28 al., 1998
Jii3 /i i mg/m®)
Z > b (10 #M. 6|0, 65, 400, |EMEBIHER 2% 54 ND 1,250 ppm
SD B /day, 5[1,250 ppm [REIRICEEH 22 L (2,810
Vi3 H /i mg/m®)
~o A (10 R, 6|0, 12.5, 125|EMHESEER 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
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4-2-3 EMHRBMOLNE - KESH

13-7 5% v OIEHEEH CH 5 EB }2 U* DEB %ﬁtﬁ@ B6C3F1 ~ 7 A (¥ SD 7 v hZ
30 HFMEENEE L, MEOAMERE ~DOREFHRFTIC L DB LR, ~UANRLD
BHETH TN, WML HIZWT oG T %Qﬂﬂﬁiﬁzmﬁw PN K N2 O FE
DWORHBIL, 1,3-TH T D~ T A 2 MR N FERER T OINEZENRE & B+ 521k
LEZz 5n7- (Doerretal., 1995; 1996) .

4-2-4 BEHTHEDEH

13-7 2 VT NTFIRTHATHY , RABRBRCLLDBET -2 B3GR T272D,
W NBTEDT — Z [ THADNTHIE - BAEFMEOMEEZIT-> T2,

ANTIE, 13- 7% Vo &R L D40 - FAEFBEICET A ERN G N -T2,

FEEREN) ClE, 1,3-7 X V= OW AR K D AFHERBEN, ~ VARV T v T 3
ﬁ%%MéﬂTWtou@jgﬁ%ﬁm%iﬂ@@LWECW%Eﬂt I~ 7 ADIEE

PEEABR  (Hackett et al., 1987a; Morressey et al., 1990) T. MG IR OIREEAIZFE-S< LOAEC
23 40 ppm (90 mg/im®) Td V. NOAEC (315 b7z, 7272 L, 40 ppm ¥ G REDHER
VORI IREE & b T 5% D #?f!ﬁﬁ%ébﬁtﬁﬂ%ﬁ%iﬁﬂﬁ%ﬁﬁ
N2 Eh, ZOHEBEICBTABRE~OEETRMEB XN, £, v UAKNT
v FOWTNORAEFBERBRICENTH, BEMWICH G723t (REIEINIE]) 2R
j—é)ﬂi%ng %)HE\LELA Tﬂ:/ i%’*%hf?\) Eﬁ“ 1 Tﬂ:/l\ utuy)%nzﬁb)’)ﬁ_o

KRB A X — AL T 0 &L, A5 - BAEFHICET 2 EEMIMEOEHICHW -, 1
H 6 Wi, 5 H oW ARFERERICII1T 5 LOAEC 90 mg/m® (40 ppm) % . 1 H 24 H:RA,
W7 HORBIHIET S & 161 mg/m3 Wr7en, Zhxk~w 201 HER&EZ 0.05 m®, &
#0.03kg, WU 1.0 L LTHREL1Kkg 729 D 1 HNERE EICHE S5 & LOAEL 1 26.8
mg/kg/day® & 72 5, = OMEIC A HEFAREL 1,000 (FE7E 10, fEf7 10, BRI 1. LOAEL
fEH 10, ERMELD Z@EH L, A5 %mﬁ%zmmrmMWWk%mbto%A%%
*3 58 EF nﬂﬂﬂﬁ I, ADIKEZ 50kg, 1 AFEREA 20 m®, WINEE 1.0 L IET 5 =
Lk, 6.7x10°mgm*PLmETEx %,

4-3 ZEERME GEEEMN
4-3-1 A~NDFE

ZRJFIECBT DA R 2R 4-81277,

KE D 1,3-7 % v o BE T I BT E# (5-10 ARE) T, E R EE[3.547.5 ppm (7.9£16.9
mg/m®) ]V 3Bk Hypoxanthine-guanine phosphoribosyl transferase  (HPRT) {7 Tl
Fllin, MR, BRI S C~ v F o 7 LT LESNMO R IREE, T35 O R R o Lkt
L CGEBTZERERAERE (hprt 228K R) OBMNRA LTz, BRIT, RSO L
FHRIREIFR 2N H 7= (Legator et al., 1993 ; Ward et al., 1994), & 512, 8 7 A% OBHF A

(BRBREONBDH Z T le DR BT IREE, T RERE. ®BEHICE) TbeaBE
[0.30+0.59 ppm  (0.68+1.33 mg/m®) JTEEEDHE BTG HAVZA, RO EM & o FH IR
FE R0 o7 (Wardetal, 1996a), $£72, AF L -13-7 & T (SBR) THD

O BF 4l 1F 1 [mg/m® = 90[mg/m®] X 6[hour] 24[hour] X 5[day] ~ 7[day] *=16.1 [mg/m®]
@2 HEAE (LOAEL) =16.1[mg/m?] X 0.05[m*/day] X 1.0(¥%45%) 0.03[kg] = 26.8[mg/kg/day]
®) Wl ARIE DA VLI = 2.68 X 10 [mg/kg/day] X 50[kg],~ 20[m*/day] X 1.0(% ¥ 2) = 6.7 X 10 [mg/m’]
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Tl OIRFERERE N N EZRERRE (24-25 NBE ; . MERI, BRI E T~ v F ) TO
AT @R (1.48 ppm) OIEBUERED HHZIZ B W THEIS hprt 2298 B3 88 L .
RAE & OB E: S 7= (Ward et al., 1996a; Ammenheuser et al., 2001) .

—H PEO T LBETET 13- 74 P R B SN0 % 32 N (BB 145
ppMAEZERIRIC LV #725) @ hprt 28R OB, Fkn, PR, BRI E T~
v F U7 LT IR I BE 29 NITHA 32% NN L7223 #EaHAIC A B Cld 720> 72 (Hayes
et al., 1996). [Al— LA XtGITIZITAT o 7o fiftT (ZEERE 39 A, XIHAE38 AN) T%H 2 ppm
F2F5 CTlX, hprt 2R BITHINI A b e o 7o, a8 L 2R OMIZBERMEITRS
SR H o 7= (Zhangetal., 2004), ¥7-, F = 2 LFED 1,3-7 % 2= L BIE TR ## 19
AN[EY SRR 1.76 ppm (W HHERS 0.012-19.77 ppm) ; 4.0 mg/m® (0.027-44.48 mg/m®) & 4F
iy PRI, BERILAE T~ » T 7 LT FEFRE T IREE 19 N % LRl U 72 hprt 2258728 B oD S i
TH, 13-T X VT U RELFBNIA BN o7 (Tates et al., 1996) ,

YRRV, B> Ward & (1994) DORFZE & [F] URHEM ) 252 97@# 10
N[T 4 VIS DR 2.4+1.8 ppm (5.4+4.1 mg/m®) | & RREFERHBE 10 A0 MLk % bk
LA, BB EEE ICY AR R K O o (RO W S O BB A 2358 8 DT 3 E
=372 o7 (Auetal., 1995), [Al— THa2 k5ic, &5 EE (24 N) CREREXTRE (19
N) TITo B OPFETYH, PEEKREEITIMEMICIZD > 2R EEEILR -T2, L
L. W 2R > 72 fi#AT CTid, DNA [EESREDIX T BTRE CTHEIZE O S 7= (Hallberg
etal., 1997),

£, 2007 Z U U BET O 1R 40-50 AR OFEE, MUER T~ v F o 7 LT
P FNTHAE LY @R R /ME, SCE OFIEICHOWTHEMETH 7208, REBHO
95, GSTTL B RIEDIERE LIRAE I LT & 2 A, GSTTL Einf KK TIEYLE
KRB NABIZHEI L T = (Sorsa et al., 1994; 1996), GSTT1 EinFRAEkL T LT D
BAFRIZOWTIE, Kelsey & (1995) @ 1,3-7 X% Y OflEIZ#b 5 1E#E (40 N) 1Txf
T 5 SCERBRCTH/RENTERY, GSTTL #En FIRARECX L, GSTTL &{s KR THEIZ
SCE 2 L7=, £/, ZORER CIIMUEE CH RO RENGTONTN, BRI OE
SIXEEN R o T2,

—J, 7EA VT BEETEO 1 19 AO MK CHRA L 72 YR85 | /MZ K& O SCE Ol
TTIE, PR & SCE OARBBMEDOFERNE LI, s B COMNT CTlI, ZEHD D
B GSTML A5 T-IRA B CY R F RN A B M L7~ (Srametal., 1998), ik Tates &
(1996) D/NMETHHBEEILR Mo T2, YRR TlX, REN CHERY AR E
INAFRD BTz, TS ITRYE & O EIIRO ST, Tates H (1996) D= A > |k
(DNA 15) OFHAE CIXMUEF IR 7256 SFRBEREDIERFRRICK L THEOR R EZ R
L7z, —J. Sram & (1998) d = A hTid, BE & IEBRE O BRI TIZ 2o 72,

iR Au & (1995) 2 Of Hallberg & (1997) 1. Challenge 7 A /X CAT-HCR 7 v
A T13-7 XD DNA BEREEHZFHSTODA, BTEREICIT DNA EEREN
RO B, ZOREEOREIMETELIMRLTEY, RPO7 % V= RO REIC
HFHEARR AR DT,
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F 4-3 13-JACIUNEERREICEATIEFRELZR

AR ES4E A& (ERPRE) e SCHR
TV RIETY Legator et al.,
RERREE (TIGAMER) . IRERER | AR @R HE © 3.547.5 ppm + 1993; Ward et
KIRHE, w2 al., 1994
a R ~ 1) A H.
é;é;ﬁ%% g | TR 0301059 . Ward et al,
B ppm 1996a
R TR R Ward et al,
(HPRT Zesiss | SBR LS 5 SLEERE ¢ 1.48 ppm + 1996a ;
) IR IR SR R Ammenheuser
etal., 2001
T FRFEE ¢ 1-45 ppm + ?;ggs et al,
JemEERE . REER SR - 2 ppm B Zhang et al.,
2004
T REETY FeFEAE:1.76 ppm (0.012 Tates et al,
IR, RTRE ~19.77 ppm) B 1996
R
E&;%;Hgim;gzﬁ TR © 3.5 ppm Au et al., 1995
TR BETY, RGHE 24118 ppm Hallberg et al.,
IR IR, 2 (T 4NNy 1997
TH U EEET S B @B . 176 ppm L Tates et al.,
FEREEHE, iRl (0.012-19.77 ppm) 1996
A )% N 1) A H. H
?57/I;%JEI% (2 LE) SERE - 3 ppm BLF - Sorsa et al.,
Yot L XHRRE, BREERE 1994
s THEEE (2 T35, 3
& T) —
XFFRIE, RBHE B . <02->100 Sorsa et al,
wE TS (2 T8, 3 | ppm 1996
&) +
FeFEE GSTTL B KK
i&:ﬁlbﬁ%{’?%ﬁ ‘ SRR+ 053 mg/ m° N Sram et al,
HERERE, RERRT 1998
TEYT oRMETY (21
) RERE : 3 ppm BLT = fg;‘f o el
KTRRRE, ARRRE
N4 THE YT BT =TT 176 ppm (0.012 Tates et al.,
IR, BT ~19.77 ppm) B 1996
@iﬁl%f’ﬁ%ﬁ ‘ SR - 053 mg/ - Sram et al.,
FERERTE, 2B 1998
Ttk G 2, /3 IR AS ; Y= NELH (21 I . Sorsa et al.,
#: (SCE) ) ARHEE - 3 ppm LT B 1994
KHRREE, AR
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

RBRA ESlis HE (ZEXHRE) s SCHK

TR RET IR - T

. e B @R . 022 m Kelsey et al.,
RUERE (GSTTL TR | (o PP o 1995y
FE, ROGHE, MR R +
GE T Sram et al,
iﬁKL N ]ﬁf%% SR 053 mg/ m® +
KRR, REEH 1998

7 4 B T8
e FRTERE:1.76 ppm (0.012 | WYEZE | Tates et al,
ERTRE, RERE (R | PP -

aXy b7 vk -19.77 ppm) + 1996

)
4 (DNA#1E)
7 g THEER AEERE 0,53 ma/ m Sram et al,
ZREE U -
IR, R " ¢ 1998

+ BB — bk

4-3-2 ZEREMICEHT HHER
ERFMEICE T R R 2R 4-4, ® 4-5.FK 4-6 12~ 7,

(1) Invitro SE&

F A I F 7 AH TA1530 M OF TA1535 (ZxkF LT, S9 mix #sHN-R TR B s IME R % 7~
L. S9 mix R CTHETEH - 72 (De Meester et al., 1978), L2> L. #%DOERIZ L ¥ . S9 mix
HERINCRRD BT Z OIS IZ DWW T, SO mix IR b & b Lz 1L,3-7 % =D
K@M D= 2 I x—2 a AL DGRBS T H - T2 aTREME D /R S 7= (De Meester et al.,
1980), F7=. BIFRERTIX, * A IF 7 AHE TA1530 (£ SO mix I THIEEZ R L, DK
JEIE S9 mix DR BEOM T K » THEL T 7= (De Meester et al., 1980), & 512,
TA1535 (Zxf L CIEFEFE~ 7 2D S9 mix K ONFHEE X XIEFEET v D S9 mix IR E b
WA BFPERGME T H o 7228, NDIEFHE SO mix IR TlEat:Tdh - 7- (Arce et al., 1990),
[AEEIZ TA1535 K& TOF TAL00 i3 S9 mix WRMNAR CTHitECdh - 7223, KIGE CIIaE o R34
5TV %  (Araki et al., 1994)

~ U A T o —~ ZEARIE AR TENE AL R DAFE L OFEAFAE FOWT I b kT
&H-7- (McGregoretal., 1991),

F ¥ A =— AL AZ—PIEMIE  (+S9mix) &OE RV REK (+/-S9mix) 2B
T. SCE Z#3% L7-7 (Sasiadek et al., 1991a; 1991b) ., t U Bk THix (T v b, w7
ARIN) D S9 4y & AW =ik Clatto#®E L H 5 (Arceetal., 1990),

£ 4-4 13 TESTUQERBMICETS in vitro RERER

. . AER
B4 BB 8 Sk
i i -S9/+S9
FRAXIF TR TA1530 . TA1535.
+/* De Meester et al., 1978
TA1537, TA1538. TA98
FRXIF 7 ZAHE TA1530 —/+ De Meester et al., 1980
IR e RIS SR FRAIF 7 A TA1535. TA97. TA98.
—/+ Arce et al., 1990
TA100
FAIFT A TA98, TA100, TA1535. .
e —/+ Araki et al., 1994
TA1537 KHHE WP2 uvrA
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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 38 R A 5% L 7= 3B C.
~ U AW T HIRIC IS T, hprt 229828 BN kIR 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 HIMZFE T hprt ZHRE B3GR ST % (Tates et al., 1994) ,

CD2FllacZz FT AV ==y 7~ A (Muta™ Mouse) THHE, Jifi. AFlEDOZE RFMEA
TR I, I CIREE NN L= (Recio et al., 1993), 7=, B6C3F1 lacl k7 >
ZYx=v 7~ ZA (BigBlue™) |2 0, 62.5, 625, 1,250 ppm (0, 141, 1,410, 2,810 mg/m?)
Z 4 MR AZE LR T, B OPlE e TEhEi 2~35 5L 4~5 5122898
RPN, BHETIE AT HE CORBRER (T L—Lbv 7 b HEEW) 25
L 7= (Recio and Goldworthy, 1995; Recio et al., 1993, 1996), —J5. W& ClE G:C Hizx ST
DOEFENBEML, G:C—AT hT7 oY arRnEmL7z (Recioetal., 1998),

v U AAK Y NRRTIE, RIBBAC 1374 DT A RE L~ Y ADRICBHAK Y
F 23RO Bz (Adleretal., 1994)

13- 72 x T v F RO U AR CARER DNA Az 5% L7220 (Arce etal.,
1990; Vincent et al., 1986) . ~ 7 A DB T SCE O BANN K& O YL (i Fw A H9 N <4 (Irons
et al., 1987a; Tice et al., 1987; Cunningham et al., 1986) . AHY 1ML & B 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/MZ DAL,
TR B o 7= (Autio et al., 1994; Cunningham et al., 1986) ,

& 45 13-TECIVOERREICEAT Sin vivoidBHEE
R B} AUER R & bR STk
B6C3F1 <7 A : Jii fday E%ES :ﬁ/ 625 ppm N Cochrane and
ik T ML (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
Y > 7{ER (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 fW | 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[ | mg/m?) JZESRAE B | 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 Rl | T-stock ~ o Zff - | 4F4= 8—12 | 500 ppm . Adler et al.,
B HT-stock v 7 A | H (1,130 mg/m®) 1994
NIH < 7 2 /B6C3F1 1,250 ppm Irons et al,
77 I80 6 M em-~ +
o B ~ U A R (2,810 mg/m°) 1987a
x< ==
. 6 M + | 6.25, 62.5, 625 m .
AR B6C3FL~ ™ 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 A 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—
B AN Y mg/m°)
Jauhar et al.,,
. 6 W [
IINZRER 6.25, 62.5, 625 ppm 1988;
B6C3FL~7 A : K | /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 : i 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/RRNS | Mday, 5 H s 1994
2,925 mg/m®)
ik
§ 6 M + | 6.25, 62.5, 625 m .
ik Y a4y | BBCIFL~ T A & K PP Tice et al,
- » T90/day X | ( 14.1, 141, 1,410 +
K22 | BRI 3 1987
(SCE) 3t 10 H mg/m®)
5% " | BBC3FL~ 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 | iiday. 2 B | (22,500 mgim) 55k 1990; Vincent
. b4 . R A N , b4 -
i ey ¢ etal., 1986
+: B, — Rk,

AR R & LT, AR oY | EBEBUERBRICBW T, 13- XD
A BE I 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, M C3H/ElI it A2 %2~ 7 A2 1,3-7 % = 0, 1,300
ppm (2,925 mg/m®) % 6 ifiil/day, 5 H FWAE‘@& 8~14 HIZIEREE DM 102/E1 145 5R
&R L7 BB ©, WO TR B AR R EE 23 0 L 7= (Adler et al., 1995), F1

(102xC3H) #MEfi~ 7 A2 1,3-7 % Y= 0, 200, 500, 1,300 ppm (0, 450, 1,125, 2,925
mg/m®) % 6 F§ffl/day. 5 H R AR L7-akBR Tl RS HHII L/ MEDN B BTV % (Xiao
and Tates, 1995), —J5. 1,3-7Z Y 0%, v a vy a unxzi AT ES M ESERER T
. B RN R AT Lo 7= (Victorin et al., 1990) ,

& 46 13- 7“9 CIUDENEHIERFERERER

AR IR A A& it SCHER
1 C3H/EI T%35%
. o 6 IEfi/day, 5 Adler et al,
[ AT , +
iz L SR I 102/E1 U125 B () 1,300 ppm 1995
~ 7 A
i F1 (102xC3H) | 6 Hf#]/day, 5 Xiao and Tates,
R . 500, 1, +
PR 2 e | B 200, 500, 1,300 pen 1995
PRSI | g 7Y g N Victorin et al.,
-27 12 _
B . 5-27 5[ 10,000 ppm 1990

+ BB — bk

4-3-3 EHAHMOEER AR
(1) In vitro &R

HE 2 WD IEIR TR BRI BV T, EB X X I F 7 AH Ttk (De Meester et al.,
1978) . DEB (IR E Tt TodH - 72 (Voogd et al., 1981),

bt U U TKE 2 HWC B T RRAERRBR T, EB, =AhX 7 X UF—/b
(3,4-epoxy-1,2-butanediol : EBD) , DEB I, hprt & O* tk Tt T & - 7= (Cochrane and Skopek,
1994b), F7-. DEB (%, Big Blue® Rat2 HIIBIZ IS\ T /INEE DB D3 R AE RO\ A S
L7225, lacl ZE8RZEFIIMER 2R L2 b DO EZEITFRD 572 h - 7= (Saranko and
Recio, 1998)

MR Sx Y > 3Bk & V7= SCE BRIV T, EB & O DEB 13 S9 04 HE(Z B o & 3 [k
Tdh v (Sasiadek et al., 1991a) . F v A =— AL A X —FIH (CHO) #ifas v 7-RERC
HFRBRICEHEDRERNE S TRB Y . T 1,3-7 4 V= L0 GRS & R LTz

(Sasiadek etal., 1991b), ~ 7 2 & Z v b O RlEHINE 2 V72 SCE M UL iR B i 5kl C U
EB (Xf&t: T, DEB O A3 5 2 /R L7228 | 21780 B iv7e - 7= (Kligerman et al., 1996)

—7J5,EB J2 (* DEB (%, SCG 7 1 (Kligerman et al., 1996) . /~E#] DNA & hkitbk (Arce
etal., 1990; Vincent et al., 1986) TFattTdHh -7,
(2) Invivo R EX

~ 1 AZEB (60, 80, 100 mg/kg) ., DEB (7. 14, 21 mg/kg) % 2~3 [IfEFEN&S LT-
FBR T, hprt 229834 U 7= (Cochrane and Skopek, 1994a),, ZEFEAMARIZ SV CiL, SD 7
> NZ DEB 33.4 mg/kg % HL[RIFGEN G L7238 T, HEMEAEEHIIE IZ 2 BB v
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-7 (Sjoblometal., 1998), L7 L. F1 (102X C3H) AcMfdiffE~ 7 2 KO Lewis EZ ~ b
\Z EB (40, 80 mg/kg) #. ~ 7 AIZDEB (15, 30 mg/kg). &7 > hMZ DEB (0, 20,
30, 3x10, 40 mg/kg) #HEWENE G L7-ilBhC, WEREHIlIC YR B 24 U, BEMEASH
HEREIZ6d 2 3 MElL EB LW DEB T, vV ALV T > M Ti)-7 (Xiao and Tates,
1995),

Kirman 5L Ea—OF T, 13-7 2 P O ThHh 5 EB. EBD K} DEB NZE
MR OB AMEDRIRWE TH Y . 25 OZERFMED XY 7258 X 13, DEB>>EB>EBD
DIETH 5 LHE L TA (Kirman et al., 2010) .,

4-3-4 ZERERMOFEH

NZBWTEBEHMEOFEEN/RIZZILTE Y, invitro 2TV in vivo D28 FLJFPERER 250
T, L ORBRCTHERBMEZ R LTS Z Enb, 13- X Vo 3B RFEME2HT 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-T XV OEFEREIL, 13-7 4V ETE 3ak—k), SBRL
Y% (4 27— 1), SBR Tk 2 Emikicxt4 25 (1 ak— 1), KOZERH O 1,3-
TH T PEFE LN A DR B PTG N B D

(MTexaco 24— k

KET XV AMD 1,3-7 % o o BE T CEES U7 BIHEES 2,586 AD a7k — MIE
I HFETEEN Downs & (1987) 1T K- THAE I TLIK, # 0K L OB RTTHOiI

(Divine, 1990, Divine et al., 1993, Divine and Hartman 1996) . f#&f(Z 1943~1996 4E D[]
\ZHAELL BB L7 BAEESEE 2,800 £ D ok — MO L TR Sz, 1,3-7 4V L
DAL E ~D BB OEHRITAHATH 5, 1999 4FF TITHE 1,422 AOFETHINRH - 7=,
BN EDHEEHNLIBHIT, ZDHH Y R ONEIM RIS 50 #1dH 0 . FE=AE(LIE
"kt (SMR: standardized mortality ratio) % 1.41 (95%CIl: 1.05-1.86) & E Todh 7= (Divine
and Hartman, 2001) ,

@Union Carbide =2 #— k

RIE D = A b /8= =7 MO 3 FFFO LHNT 1940 2 5 1979 412 13- 5 ¥ i
HMEBICEE L TCW B A2 SR & L 3k — MR ThN, 13-7 4 VT v DA% ik
THEHET, XUBU RO TF LAy ROBLEIZIINESE LRVEIEOIEEST 234 &
L7z, 364 ADVEEEZD S B, 277 AT IR RER I = 2RAE T8 L Tz,
1990 4EFREMEIZIN T, 185 BT SR S, DNAIC L HIET 48 il 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 X P RE TR T 1948 4205 1989 2 TORIZ 1,3-7 X =D
FBELZTTEBEZ N FHIEEE 614 A2 XBRITam— MNRENMTbIL, ZEIHN
I LFERD 204 (Y T7.64) Thole, 24 BIDETEDH B, NAILKDETIT 44
T2BIDBMEN A TH T2, U o EMR ORI 1L BIE 72 73-7- (Cowles et al.,1994)
[ U ad— MR 2 BEMFZEIC BT, SELEIE 61 B2 D . AT K DB 16 #il4
C. Ul rm R ONE M RIEE I K D310 28 3 il B 7223, SMR IZAE TZehr- 7= (Tsai et
al., 2001),

@XA Y THak—h

KE A NA MO Z A v T35CSBR BLUEIC 2L EREE L= BIMEVEEE 6678 44 D 2k —
MZFRWT, 1964 F£~1972 4FD QE DT Z il L7k R, B A, BINIIRD A, U >
3R M ONE ISR 72 D SMR OIEINMHERR STz, KRS, 40~64 55k OTE BN 72 tF i) 12
FR > 7o @b CHIMHE O SMR 23 3.15 & &fE% 7~ L7z (McMichael et al., 1974), 1964~1973
FO 10 FEH O ZEET Y 70T CEIRAE T, Vo gk ONEmRIESIC X 5
AN 5L B, Vo MERIMIRIC L DR TIE 14 FlH Y. NSO DNV TIHERK
TEZIZHER L QO BB OMBIRR 2 i b A~ 7= (McMichael et al., 1976) ,

®NIOSH =17k —

KED 250 SBR #i& T35 T 6 72 A LL EREE L7 B ABPEO LT HFH A DS NIOSH (12 &
> TITHOITZ, 1943~1976 DRI A TIHITEH L= E3£3# 1,662 4 M Y 1950~1976 -0
MIC B THICEE LB 1,094 4 % 1976 4F 3 A K £ CilA& L7-f5%E. A T Tl 252
BIDOFETE R Y 2R R OSEIMRIESC L 5B 9 FI[SMR 1551434 B 41, LG 5 BI[SMR
2033 B EVSMR ZoRr L7z, E72, 194341 Hr b 1945 4F 12 H £ CITHi#lEH S e
E¥EF (kRO SBR BUEICH#E b oo maRER) ICRE L SMR (X, Wy &fEL R
L. BIMHEDO SMR X278 Th o7z, —JF, B LHTIT 80 AN L, U o/ M ONE L
RIEEZ X DR H)IE 2 BI[SMR, 0.78] T&H > 7= (Meinhardt et al., 1982), [FIEED a2k — k%
1981 412 AR (B T8 F72131982 412 AK (A T3) £ CEMNEE LR, A TH
DIETIE 390 Biliz, 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 PO NIE 3 45128 5 61 (2Bl 2 B K D 3ET) 12720 SMR OHEINMN HL 5372 8 D& T
7= (Lemenetal., 1990),

®JIHU =k— k

KE RO HFZ D 85D SBR FLIETIFIZIBNT, 1943 4EH 5 1979 4F £ TITHKIK 1 4L
EICBb - T BMREEE 13920 £ 255 L LizVa ViR 7 AR (JHU) DO HRH
HTliE, BABEOBIRME I CIRE O SMR 23 1.28 725720 &R & | &KL LTI LE
ROMENNEH B2 h - 7= (Matanoski and Schwartz, 1987), LU, [Al—ak— & xt% &
L7BBRRA Tl b 1,3-7 X Vo U ~DORFBEN L & HER S 5 BEEEEE 0L
BWTC, (20U o MEER ] 12X 551289 6T, SMR 28 2.60 (95%Cl: 1.19~4.94)
LAEREMNZR LTZ[SMR, 2.60], BLE(EEHE 2 AR EMA T2 &, AlROAE
7REREISE TR AR ANIZERD H7-[3 #; SMR, 6.56]  (Matanoski et al., 1990), [F]— = 4— b
xfgl Uiz ok — NNIERIRRAFZE23, Matanoski © (1989), Santos-Burgoa © (1992) .
Matanoski & (1993). O Matanoski & (1997) (X » CTHiE ST\ 5,
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(MDUAB =178 — |

KERORTFZD 8 HEFd SBR G THHC 1943~1991 4E1C 1 4ELL HE#S Ui EEs
17,964 A\ % %5 & L T University of Alabama (UAB) 237 > 72373 & % (Delzell et al., 1995 ;
unpublished data, U.S. EPA2002 £ ¥ 2 %k5IH), ZOMZEITIHU aadk— basg & L7z 8 L
Sh 7 T35 (1970 FRIZBRAA L7 L T8 % FR<) & NIOSH =k — h %5 L7z 2 TH% 1
DIZE L OTEF 8 TR E L TWDH T2, Ak 2 M98 L kR — PSR ENEBEL TV
%o ZD[E—am— k&5 & LiFEE Delzell 5 (1996) & L CHRIICHENTEY
A T ARLL EES L7 E3E 15,649 4 (AN 87%., A 13% ; 75% 43 1,3-7 # =
iz, 83% MM AT L U BFR) BEXMRIZ, DAUICKDIEEERELIT-T2, DAL DL
950 B, HIMFFHIZ OV CITIBRIFE T N4 D, R, HFZEBIREFIESEE DS 10 B0
SMR 7% 4.3 L EVMEA R LTc, [EWEERITxT 5 Ff#triX, Sathiakumar & (1998) (ZX -
THEIN TS, FIZ, 1998 4% T 17,924 4 O BIEAVEHEE 28B4 L, 1992 4% TI
1AELL EREE U E2EE Tk LTS Sathiakumar & (2005) &% Of Delzell & (2006) 2 &
0SSN TV D, BRI X DT HIE 71 FI[SMR, 1.16; 95%Cl, 0.91~14.7]C, *FHRELR]
TR ARE AR 20~29 4T, /0 10 ELL EVESRICHESR L7-RE T SMR (35 KMl
TH-72[19 #; SMR, 2.58], F7/-1EExT Y 7 BIOFHE TITAFIEBREES TD SMR 23l
TH 7= [14 f51; SMR, 3.26; 95% Cl, 1.48~5.46], &LV o/ A e 1 L EEE E ¥ Crfit o
SMR Z /R L72[5 f5l; SMR, 6.07], —J7. ‘B#ME BRI & 2 i RI5E C R LR T2 B EELE
P S B, SMR, 2.95] % OMIfFZE BR %S 5 1847 3 f; SMR, 5.22] Tl o 72, SJELC R L FEG ST
BEDED, BAGRESCUIMEEFESOER L ORI T2 o7, Fiz, FHLlak—Fh
TlE, 8 DITD LD LMAEZEZ BT N ADETERRE LITHONTEBY . fili R ORERED
ANTONT, SMR OFEBERINNI: ST, FERBUSOERENBE L TV 5 AJ§E
PEDSRIE X 7= (Sathikumar and Delzell, 2007; 2009), #iZ, [El—dDak—+rDHH, 1,3-7
BT RMOICENE (A F Lo, DAFILIFEN—R"AA FRE) OHERBEN
D 6 D LEOREEEITHONWT, L IEHRBERBERELZZE LBV ADRLZ
TAELRER, 13-7 X Vo o BBIC L D U A7 OBIMEM 2 RS X v, R A & o
RMNFEE CTH D Z & 2345 h3o 7= (Macaluso et al., 1996, Delzell et al., 2001, Macaluso et al., 2004,
Graff et al., 2005, Cheng et al., 2007)

® 7 2 %) Port Neches-Groves =% =t 48—

KET U A M D SBR T BEEE 5 Port Neches-Groves &5 12 1963-1993 4E (2 i@ > T U
7-/E4E 15,403 N (BB - 7,882 A, Zcfk 1 7,521 N) A RIZRIC U THHAETIX, LTI
WL FRITHEDPBD NPT D00, BHETIEZY )& MmAR23A O SMR 73 1.64, i
i SMR 73 1.82 T - 723 E T2 2> 7= (Loughlin et al., 1999)

@7 FH AIN/NEB A

KETFH AT, 1,3-7TF P RO P o D2 R L o ks A S ESR L
OBEMEZF D720, 997 AD Y & MR A O (1995 4F-2004 FF2H7) &, ZEX
HOREZTAE LIRER, 1,3-7 % o 2R & BFRRIESR OB N A 6 - [
(RR) , 1.40; 95% ClI: 1.07~1.81], 1,3-7 % Y= B & 2MEEBEME A s Kk OvarE Y o X
PR O3 AR O RRIZZNEH., 1.68[95% Cl: 0.84~3.35] &% 1* 1.32 [95% CI: 0.98~1.77]
Tholz, 13-TH VU BRBREL Y VNEORAR EOMICITMHENIA LT,
7. A OEREIEERIIN B UORZE LV EDOMTHA LIV (Whitworth et al.,
2008)

IARC 3= IOV T TO X ) ITHREEL TS, SBR KON 1,3-7 % vV o Hilid T
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55 COPEFLMFITRE RITI SR Y > 7SRO O U 2 7 8% R L TE Y, SBR
THOMIFEFITAMFOBREI Y A7 2R L, 1,3-7 % VT ~0O R & H&-SOHHH
BzRLTW5D, —F, 1,3-7 % V=2 T TONFIERERIT A & O Y 2 oS EO
T DR Y v SR DB OBEIREEZ R L TS, 13-7 X VT B LRy
VOREEE DN A E OMBMEOFHLITEREY 13- 7 X U RE L o AIMBEO Y 2
BN E OMBIMEICBET 2 RIS K > TH XIS, MR D v 7 SR BN OFRA & O
FABEMEIC DWW TR, B L TERIER D RN L2k 0 U A7 HEEEOKEN R4 ThHh
0. ESFRREELE LCiEEs, Las L, EHEY oSS E AR A KB LA, A
JRICxT T DREELIT 2 ThH S (IARC, 2012),
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= 4-7 EHEFHEORESFBICLIBHEOEEIFETL (SMR)DELD

SMRIZEL-#%] (DTexaco @union | 5)hel i @&f;v GNIOSH ®JHU @UAB ®7 x 5=
(95%Cl) __Carbide EE, S ks S
13-7 4 vx  BiE TS ZF L -13-7HPx A0 (SBR) kT SBR Lifit:
Divine and . McMicha . Sathiakumar et al., | Loughlin et
51 H Sk Hartman, \1/;2’3 ) igggtl)" ;Z%'l et al, el et al, g/ﬁlqegl;hardt et al, Matanoski et al., 1990 2005; Delzell et al., | al., 1999
2001 ’ 1974 2006
. . 15,403 (%
aR— F R EE 2800 364 614 6,678 2,756 12,110 (A 10915 ; B A 1,195) 17,924 ¥ 7.882)
R AT 1 FE A 23 B | AR TR R g
I ICI:/)Z;RS,EJZ@ e L L 1084 2% | et | B PN ROER P 27 @ 1R ﬂiﬁi/ﬁ}ijhaﬁ%&nﬁﬁq P
Sy HE o A % A FEE
140-64 7% i
o 0.90 [333] 1.05 [48] 0.55 [61] 1.04/1.09 | 0.78/0.86 | 0.53 0'8528'%_%5;?/ 64] 0'92(/3'%2_[1153/ 19] 0.92[1608] 1.22 [31]
(0.81-10.1) (0.78-1.40) | (0.42-0.70) [351] [45/39] [11] 10.71-1.18) 10.69-1.79) (0.88-0.97) (0.83-1.73)
YRk ;f;gg'ggg 1.41 [50] 1.75[7] 1.06 [3] ND 1.55/2.12 | 0.78 0'9(7(;1%:61[22/7] 1'4(65()/%272%3/6] 1.06 [162] 1.64[12]
N . - _ _ _ * T ) e - -
MABA | 5 500-208 (1.05-1.86) (0.70-3.61) (0.22-3.11) [9/9] [2] 10.59-3.01) 11.8711.07) (0.90-12.3) (0.85-2.87)
DAY
2.03[9] 5.77 [4] ) 2.26/251 | 1.81/2.24 | 1.32 0.61/1.32 [7/1]
%%ﬂg A | 200 (0.93-386) | (157-14.8) [1] [14/6] [3/3] 1] (0.25-1.26/-) 0.38/5.32 [1/1] ND ND
e 1.61 [4] 0] 1] ND 115213 | 0] 1.20/- [8/0] 1.20/- [2/0] 1.11[12] 1.46 [2]
] (0.44-4.11) [1/1] (0.52-2.37/-) (0.15-4.35/-) (0.58-19.5) (0.18-5.28)
E2 Rt 1.27[7] 0.95 [26]
REIT 203 (0.51-261) ND ND ND ND ND ND ND (0.62-1.40) ND
R F 1.48 [19] 1.00/1.17 [53/5]
LIS U | 200, 202 (0 89.7 31) ND ND ND ND ND ND ND (0.75-1.30 ND
v N oY 10.38-2.74)
\ 75204 1.29 [18] 123[2] 108345 | 203278 | Lol 0.96/2.18 [22/4] 1.34/6.56 [7/3] 1.16/3.26 [71/14] 1.82[6]
£ 17 8:204-207 (0.77-2.04) (0.15-4.44) - 0] [16/11] [5/5] 1] (0.60-1.46 (0.53-2.76 (0.91-14.7 (0.67-396)
9:204-208 e o /0.59-5.60) /1.35-19.06) /1.48-5.46) S
fhod v v a b b 1.11/1.16 [17/2] ¢ 2.60/4.82 [9/2] ¢ d
LSS | R (%3728[;80]8) (g'gg_f]ﬂ) ((1)'?2-512]77) ND e | -pope (0.64-1.77 (1.19-4.94 ND (é'gg_g"]%)
B T T T /0.14-4.20) 10.59-17.62) 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]
AN 151 (0.19-0.97) (0.79-5.63) ND [39/12] ND ND /é%giligf (0.15-1.45/-) (0.65-1.08) ND
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185

0.96 [34]
(0.67-13.4)

ND

ND

1.42/1.47
[49/6]

ND

ND

0.88/1.18 [37/9]
(0.62-1.22
10.54-2.24)

ND

1.04/0.84 [154/6]
(0.88-1.21
/0.31-1.84)

ND

*1:1943-1945 4E T HHHE M S 7= 558 (kb o> SBR #Uis 10#d - 7= & 555 1E) ™ ICD:International Statistical Classification of Diseases and Related Health Problems (%

975 e OVBH L PR AR R RE D [EIBEAE T 00 30) ). 0 JEIZ DV TR D 20 B DIZ DWW TIE, RAIL L 0 3 FE L7z,
2 |CD8[202,203,208]; *: ICD8[202,203,208,209]; :ICD7[202,203,205] ; %7 L% L5 » FMIELASR D U > /S 1l 2 M5 (ICD 1)
SMR: standardized mortality ratio (£E£#£{v.3E1-Lk) , ND: no data
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4-4-2 FY~DEE
(1) BORE

HHTHATHY, ERBM~DOLE BEOREK) ICBT2HRIIH/BOAR-T,

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

ek > B6C3FL ~ 7 A (60 PL/ME/EE) 12 1,3-7 % Y= 0, 1,000, 5,000, 10,000 ppm (0.
2,250, 11,250, 22,500 mg/m®) % 2 WpfHAEIWE A S5 L 2 4EREE Lo Tk, ER Y
AEAESRICIEBIERD ST AR ORI, JERERIE B OREREE 25 O %6 A 1 1L
D B Do 7= (Bucher et al., 1993)

U.S.NTP O #IIEIFER T ik, Mt 8-9 ¥ ils B6CIFL ~ 7 A (50 PL/ME/RE) 12 1,3-7 4 Vv
0. 625, 1,250 ppm (0, 1,380, 2,760 mg/m®) % 6 Wifil/day, 5 H/#E, 61 MMM ARTE L1,
HERELZ F SRS AE SR OARY VUK O ML AR - S 40, HED 625 ppm BE & DMED 625 ppm BELL |
THETholz, Fiz, BV oS, Bl oo il K O AUE 300 MRIEIA3 A 23 625 ppm BELL -
RO BT, oM, ETIHAERICEMLUZEREE LT, BiF OFEE TN A, A
D RRREI D Ao FLAR O RIS A, IR T D JERL S e il 23 7 & 4172 (Huff et al., 1985; U.S. NTP, 1984)

13-7 X2 DIN A DFZBRIRE & BB & OBE Z 503 5 72912, USNTP X
B6C3F1 ~ U A& W TR R AT 7=, M~ A (50 PL/EE) (2 13-7 X 61
f#l/day. 5 H /3 T 200 ppm (440 mg/m®) % 40 ##fH. 312 ppm (690 mg/m®) % 52 [, 625 ppm

(1,380 mg/m®) % 13 3 [ £ 7213 26 WEI 58 L. 45 104 38 £ TIERTE THERF L 72, T DR 5.
ZFEHM LV BRBREEORGIVBENAICEET HZENRBEINT, WTHLOERGHETYH,
U L oRfE, DI E A RE, O RRIE2 A BiE OFLEREIN A, N— X — RO RRIEN A, X
IIHFHIAE D BRIEI S A 70 E#aib 3% 2 FRIRER & RO ES 23R S iv7= (Melnick et al.,
1990).

U.S.NTP @B INFAER Cix., M 6.5 H 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 HAOE, 2 %R L7z, 2 FM&E TIL, RIEKHETH S 6.25 ppm THEIZAT (i K O
KEX) BEOHEMPED b, ZAED b EEEZRBEIEOMIEICISNT, Ul O
B it 5 PR, i e R OVHB AU S D BRRES 23 A il OFLEAREIS Ay ~— 2 —BR D BREE 3 Ao,
FEHIIE O BRI 23 AU 358D BTz, F 72, METITXFLAR DR A, B K OV 0 S B FEART A5
J B D & A2 SR AT AT HIIN U 7=, MERED 625 ppm REBAEICIIT 5 23 WL FEIE T RK
XM ) U RETH -7 (U.S. NTP, 1993),

Mt B6C3FL ~ 7 A (5 JL/Rf) MOWRMDOHMFEL b A L ZD AW NIH Swiss < 7
Z (5 PE/EE) 12, 1,3-7 2> m 0 K10 1,250 ppm (0, 2,760 mg/m®) % 6 K¢ffl/day, 5 H/
HTHRAR VIF TR WAREE LSRR RO ) v SEO S A B ILBEC3FL~ 7 2 T57%

(34/60) . NIH Swiss ¥ 7 2T 14% (8/57) Th o7z, ZDZ &b, WRMED ML =
TA VARV E, 1,3-7 X V0V UoNEE ISR U CRPUE 2 83 T REME A RIS &
LTV (lrons et al., 1987b; 1990), — . IARC O U —X 7 7 )L— 7| Swiss ¥ 7 A Tl
DO E AER VY NEOFER O ENMES . 2D OEEOREAIITE B ER A
5L TWdaeEtEZ fifi LT\ % (IARC, 2008)

4-5 8y 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 Wifil/day, 5 H/AH, 14 XIi% 2 EHEIWMARE L-RBRT, 2E2E
EATHEIN U7 IS 1%, BE oD i FH e CRERRAN 3 W R D IR IE & W50 T A 7 ¢ & A,
M C R BRI A R MR IR 23 A (R ) R OVELIRIRIE S A (HE) Tholz, £D
fi, FEORE (M) ROT oo v (SHER) bEEEEOIN%Z R~ L7 (Owenand
Glaister, 1990; Owen et al., 1987) .

£ 48 13-THCIVDHEBAMKRER (]RA)

THRABE N

B = ) REBA | BRA \
s e 54 R B & pe P LoaEe | neaEe STk
~ U A |2 i (H]0,1,000,5,000. |87 L ND 10,000  [Bucher et al.,
B6C3F [[=I) 10,000 ppm ppm 1993
1
B
~ 7 A (6L, |0, 625, 1,250|625 ppm LL_E 625 ppm  |ND Huff et al.,
B6C3F |6 FEfil/day. [ppm M BEMEY oNE, MiRAMSE] (0 1,380 1985;
1 5 H/A XD JRIE LA A mg/m?®) U.S. NTP,
i e DO E IR (BB RS 1984
te), BEMEY LOoNE, AR
BRORRE TN A, BTE O
SR X 28 A
<~ 7 Z (1326 (625 ppm U »oRfidE, i P E, fifi]625 ppm  [ND Melnick et
B6C3F |6 FEfti/day, WRIES 23 A0, miiE OFLIEM/S A | (1,380 al., 1990;
1 5 H/# N—H— R D JRIEDS Ao T A |mg/m®) U.S. NTP,
i D NRNEHS A 1993
40 A 200 ppm U »oRfidE, i A E, fiffio]|200  ppm|ND
6 il /day. PRIEIAS Ay ~— 2 — IR BpfE/ ( 440
5 H/#A S A0, JTHINE O BRBESAS A mg/m?®)
52 3 4 312 ppm U oNE, DB E R E, o312 ppm|ND
6 I i /day. JIRNES 23 Aoy BiTE OFLEEME/AS AL | ( 690
5 H /¥ N — [ D PRI 75 A, ST |mg/m?®)
D RIEDS A
~ A (2 R, 0. 6.25, 20, |6.25 ppm LA | : fififla/#l 5% 3 12(6.25 ppm  [ND U.S. NTP,
B6C3F |6 [ /day, (62.5, 200, B DHRES ARFE M | ( 14 1993
1 5 H/# 625 ppm mg/m?®)
B
~ 7 A |1 AR 1250 ppm fafig v > /<& (34/60: 57%) 1250 ppm |ND Irons et al.,
B6C3F |6 ¢ /day 1989;
1 5 H/E Irons et al,
It 1990
~ 7 A |1 AR 1250 ppm fafig v > /@ (8/57: 14%) 1250 ppm |ND
NIH |6 HFRi/day.
Swiss |5 H/i#
Pxid
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LUE/RT ENAL | EBA

s e 5] w5 & pie P LoaEe | neaEe SCHER
7w b |2 0. 1,000, 1000 ppm LL k= : FLARRAE/H3 A, [1,000 ppm  |ND Owen et al.,
SD 6 HEl/day. 8,000 ppm FEORE (i) (2,200 1987;
Wkt (5 BB mg/m?®) Owen and

Glaister, 1990

ND : not determined

4-4-3 FHERBMORLAM

B6C3FL ~ 7 A (56 VLME/RE) XX SD 7 ~ (56 PL/ME/EE) (2 DEB % 0, 2.5 |% 5.0 ppm
T 6 KEfl/day, 5 HAH T 6 MMM ARTE L, BRI HE 18 20 A %ISR A 2 i~ 7= BRI
BT, v U7 ATIIMEZ —F — RO RIS OB (0/40, 2/42, 5/36%) NA LT, [F
FRIZ, 7 N TIIHEIC RO R BB A ORI (047, 11/48*, 21/48%) NA b iLT-
(Henderson et al., 1999; 2000)

4 Swiss < 7 & 30 T (Van Duuren et al., 1963) & OVl Swiss < 7 A 30 L (Van Duuren et al.,
1965) |2 DEB # i 3 [#] (100 mg/[al) #&Fz8eh (8A) UAESIE LI RBNAMRBR T, K
&8 A R T IC FESE R A NGR D 5TV 5,

MERED AN ~ 7 A (15 PE/PE/EE) (Z DEB (34.8-2232 uM/kg) %3 1 8] 12 HRIEFENES L,
39 WMMBZITHi 2B LT3R T, WThoRERIZE W T HEEHEOHEM (40-50%) 73
A 537~ (Shimkin et al., 1966) .

4-4-4 BHLAEDA DXL
PUFIRTE#RIL. IARC O#Ef (IARC, 2012) OHNEBEZF L =L DTH 5D,

Z v b Ol M B O LLFIZR T DNA (KL, 777 =2 D NT AL TR S LD (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=, X% GARIMADEIF GL KON G2 AL W £\ (Koc et al.,
1999) ., G4 fHhnfAi% 62 ppm (137 mg/m®) @ 1,3-7 % P x §T7 7 h—IZET D Ot
L. G1 O G2 k1%, 625 ppm (1381 mg/m®) % £ Tl IFITEMARIEINT 5, Powley

5 (2005) X, EBD ##BE LI~V TV AKNT v M)wwe& o v -THbVal IR DT AL,
DNA-G4 £ A DTE i Je OV gk T-& /v Hprt Z 2 o &M OBRNFEIL TWDH Z &2 b,
EBD DA REFMESCIHENBAMESOE G RBEIND EHE L TV D, N7-7 7 = U AHIEIEE
72T ) RO ZE Z L, DNA QT Y VA2 Z DO E EOREIZT H, =RF AL
AT, YD N3N, 7T =D NL E NG K T 7 =D NL & N2 2o fHn
RTERE & R BT B 59 280 & b RO L1G 5 (Selzer & Elfarra, 1996a, b, 1997; Zhao et aI
1998; Zhang & Elfarra, 2004) , 13-7 % ¥V = % B % Ltﬂ%ﬁ%@ ) v NER I
N1-trihydroxybutyladenine £ I{A DL N AFE D &7z (Zhao et al., 2000) . Z X% NI- 77
=Y DOTNAFNME, TLTTAX VA )V UTERTFORT /Mii%&%ﬁ@@%f%é
(Rodriguez et al., 2001) , L7=23-> T, DNA #HBIEFIZT A XA //ﬁ)/b//&i’ﬁﬁ%ﬁ
B L, AGEREZEZ L TWnbHE&EX b, DEB X DNA-DNA BBELZ TR ST 5
REME 7 L X ALK TdH D, DEB X #IC DNA O N7 (D77 =2 % T L% AL L, N7-
(2'-hydroxy- 3',4'-epoxybut-1"-yl) -guanine & / I l{&% K325 (Tretyakova et al., 1997) .
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TR AL LA O IRIE, MoK -2 L0 N7- (2,3",4'-trihydroxybut-1'-yl) -guanine
BT L DT T = ONT R T F = DONILNLE KIET 5 2 & bR ET 5 2 &
DME SN TWD, %EDOMKRIX, 1,4-bis- (guan-7-yl) -2,3-butanediol & T* 1- (guan-7-yl) -4-

(aden-1-yl) -2,3-butanediol DZEkE % A9 % (Gogginetal., 2009) , Z L5 DEB G D 2
>0 DNA-DNA ZE&E X, 625 ppm D 13-T X Vo 2 BB L7 v RO~ A THE S
e, v ATIEL Y ZL OEENER ST (Gogginetal, 2009) ., Zi15d DNA #5H
X% DNA SHN DT ) A%, ZRRERSRKRER AR & 27, DEB 2377 =2 N6 {iL
T DAN Z 7 ¥ AT HREE, BN T T = APIMAED J5 75 DNA-DNA Z4E 1K K v B Jeryic
Rk &5 (Antsypovich et al., 2007) , DEB |Z DNA-DNA Zf& 2 k92 Z LI K - T#Eis
B ERFM 2RI R bBMOREH THD EEZBND,

13-7 52V b 2D RFMEREWIL., vV AKRDT v b Ok R0k« 70l R
TEEBEEZHIT D, 1,3-7 2 V= 20 (EB & DEB) OEEFMA lac-l v 7 A
K O NS - i O ML 2 VTR TfE R B E L ORI OV T ATHSTA R 7~
AN— g UM LT (Recioetal., 2001) , £7-. EBD X (*DEB Z#F v 1 =— AL AKX
—CHO-K1 #ifZ D Hprt JEIZ I 1T D EF &2 T~ 7455, EBD I% DEB ™% 100 fi5 D2 B FME % /R
L. EBD [ZR%K, GC—AT b7 Vv a KON AT-GC b7 v g %, DEB L, K&,
GCoHAT b7 Py a v EOAT-TA TV AR—=U g U ZRI L, FT7 =0, TT=0~D
YERIZ. DNA Pk O 7 e 7 v 4 v —# L7 (Lee et al., 2002) . Fernandes X X Lloyd

(2007) 1%, 2'-deoxyuridine fIHI{A &V 9 KEED 1,3-7 % ¥ U HRAINA % & T DNA OEHE
TIE.GC—AT F 7 vV varalRITEME LTS, £72, invitro TIX, 26 OEALI,
DNA #ERBEE BT STz, mEH BIETOBEDORE L TWDH~ T AL, BAER <
VALY 13-T7 2R DEBICH T D ERFMEOEZENEG NI b b JEREZMEICET S
v —N—EFFE LGS I ENRBINTWSD (Wickliffe et al., 2003) .

TIRNF Y NAK G fRlESE (EH) OJEMEIX, ATEEZEDFEO LN TND, 13-7 XV %
ZHELTVDHEETH EH OIEENMEW~ A F—2E B TR EFFOAN 1,3-7 ¥ Vv Dk
PRI LTl M2 & Ay > 72 (Abdel-Rahman et al., 2001, 2003) ., —J7. HPRT Z25RZ8 Lk
Bk 1% SCE #BROfE Fiz, GSTM1 XX GSTTL i FE&MIC L 2 BB b o1z

(Abdel-Rahman et al., 2001) , FkERFEH 2B 1T H HPRT 2288 RO R X, Zhang &

(2004) . Albertini © (2001, 2007) . Lovreglio & (2006) K O Wickliffe & (2009) O ¢
ITRO LN TE LT, EFFEDOEE T & ORRIIRIE S IV TWARNDS, kxRS NRZERIC
KO RERITE R D RN B 5, GSTTL Ein T FHMEid GSTTL Kk & kLT, DEB ®kt RV
VORERICHE T D SCE ¥BAZAREICEM L (Wiencke et al., 1995) | GST #& & A3 1L H > DEB i
FALICEECTH D AREMEZ RIE L TW\D, EB X, ADEKI Y > /3BT SCE oYtk B & 5|
TEZFT, GOHDYU L RERTZI DX ) REBNA LWV DIL, DNA HBEINLO R EEEE
ik THD (Kligerman et al., 1999)

TARF UERE D DNA BIE~DEEIL, hORBOMEN D RSN TS, Bl 2L,
X7 VAT RREEEEARKEBL TS A, AR XX LT 13-7H 0 0R
TR I D B DR N E VY (Wickliffe et al., 2007) . @& A DRED A
PEICET D A = X LA DOBBIEIC OV TR, 1,3-7 X P U N5 &l 2SO L BN ADfE
BETHEG L TWAEMESNTWLZ b h, U ADEFIZFED 15 K-Ras, H-Ras,
p53. pl6/pl5. B-1 7 = ZEE|T, DNA ~DISME L IEHEREMIC L D BaEEOM R L E %
S5 TW5, KRas ZH (2 R 13D GoC T A=V g ) (f, 1,3-7 X PRl
2RO MERES, i, aiE. UV SBRONRAT—EBLTHRD BN TWDS (Hong et al.,
2000; Sills et al., 2001; Ton et al., 2007) . ~ 7 ADOMOEE X, 2 p53 D G—oA F T Vi3
> Ths (Kimetal., 2005) , 2SAMHIEIE T O ple LU pls & 1,3-7 X V= kDY »RER
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DN PN BB 72T 2> TV D A[REME N & 5 (Zhuang et al., 2000) . ~ 7 ZADFLR AIZD
Wi, p53. H-Ras KON B-71 7 = TR DBFE D Hvsd (Zhuang etal., 2002) . 46 OfER
X, 1,3-7 ¥ VU ORNAMEICBEBEHEEN R AN =X LPRIEICH L ZEETRLTNDHD
LEZOLND, BiamERBROKEIX. DEB NN IALREm O T T, bRV iEmREE
RLTWDA, FRRED N ERFESCRENPAMEICED LI ICEEE RIEFTNEIAHTH D,

4-4-5 FEHFMECEH

137XV VFIHEIRTCHATHY , ROBRBICLDBET — 2B ELNRoT2T20,
W NFEBE DT — Z IS W TRENANEDOFM 21T - 72,

13- 74 O ANFRFEIT L D28 BFME R O 0S AU M % B U 72 B 2 e OV D % 7
T=HEHE 13T E TV EFERFENEAE T OEEOCRVENAEE TCH D, £,
MERBE LR E LTEEED a2 5R:— MW TY o3 i R IEE OB IAFED 51T
B, FH, 2N60EET—X I ZES Y RTHEMTOATWS, Lo T, AHEIZH
F B IR AMEDOE EMEFME L, ANDEET —ZIZHESE, VA7 LUL 10° 0 REREeR
(VSD) #H 3252 &L LT,

HEMHFMMECHE M ICHWS 2=y N X7 (UR) & L TiL, EFMIEL CE—GERE
ARTHENN ONFIET D, TOHTH, ROBENRE <, M RE T EYE
H IR DY R IE N 2 STV S Delzell 5 UAB =2 — b (SBR AR TH) 1T 5
e a il LT, LW BRBHEEZHOWCE - MNCEREHE LAYz —FT Db 0
U A AMEGERT (2004) (2HRDERET —4 (ALK SMR O X 0.0038/ppm-year) 73, #H
YVOWEEZB T HEFMRICE SV CTHEEINTZHE L HIB T 5, BREATRREFRES
(20064, b) 13 BRBE A RKIE YW E OFEEHME (U 227 L~UL 10° O K& TR E 2.5 pg/m®)
ARETHE, CoOMEEEHVTAMBETICHT S UR & 4.0x10° (ug/m®)t & B L=,
AFHICBNTH, 2O URICHESE, WARBEOAEEEME (V227 LU 10°) %25
X107 mg/m* P&+ %, BOREOHERMEL. ADKEE 50kg, 1 HIFWEEZ 20 m?,
WP R 1.0 RET 5 Z &2k Y, 1.0x10° mg/kg/day® L B T X B,

4-5 FEHXICEAT 5 FDMDIER

-5-1 £4ANES (KRFRE)
B 4-1 (2, 13-7 %V OfREIRKEZRT, 2B, LFIORTIERIZ. EU O U A7 FF
fli (EU-RAR, 2002) OINEFEZ D=L D TH D,

4

(1) ANZEY 51E#H

MNZBET 2 ERNEEOIFRITIRENTH Y | WAREIZ L 2MEDOHRTH S, 3-4ppm D 1,3-
TR EWMAEB LB EDORY TN ERNRER, 13- T2 T REF T T
> (1,2-epoxy-3-butene : EB) IZfA#f S 7=t%, MK ST T o I — AR IND &5
2N, F£. EHEOMKETICIE EB O~EZ 0 B UM IEDFEIENHERI ATV, R
R E L CEB DALY — VBAAERIIME SR hoTad, T 7o VA —vd A )L
NI =N (TAETFHY) ARSI Lnn, EB OREIZIX, MAKSEIZ X
LT T VA= ~OREPEFZH S TWD R ENT, 1,3-7 2 P U RnfEn kW

O g ARREE DI PO HEVEFEGE (U 227 L UL 10%) =10°,74.0 X 10 [(ug/m*) ] =2.5[ug/m%]
@ % O R BE DFE N A DA E M FAE = 2.50[ pg/m®] X 10°X 20 [m®/ H ],/ 50[kg] =1.0 X 10°° [mg/kg/ A ]
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ERZ RIS > I« AR S5 TREME IS, WEMEERRMEAZ ZEE L TH RaICHET D Z &
TERWVNA, 2D DORREKIZ K 2WIRO A RetEIHEV & FHEN D,

(2) BT IEE

FowE A PIANLTRS ERAICBIT 2R RND, 13-T7X4 V3o RN D &
EZOND, FTomEBE T, WL - AT 1,500 ppm £ TIXEM 2R — RS IEERIZHEV,
Tl EF R D EE X OND, FEWINRITIALS KEBRIIOATHEEZLND,
13- 72 = ORGEHIE, CYP-PA50 12K > TEB WNEMEIND Z EMMBIAE DN, #ORHHHR
BITEEHY ., T2 F A e, RSy NIKGREERIC L D 77 oA —n~D K5y
fif, DEB DAL, T b= ARX AR EDOREENH D, £, =ARF ALK ONIK SR IK
JRE, BRI Y AU b=V DOFRRIZ OB D RN S D, ERLRFE N E OB TR
SNDDITOWNTIIHHETIE ARV, FEFRD D OHEHAER STV 5D, Tl & BREHIC
BITA 1,3-7 2P o FOFORBEOHEN O £ R, RPCEKTHY . b H#E
PRt b e = 5, FoliE I, PRI AT 77-99% 23 IR0 3 e i CHtt S du. B0 13
W HTHRE S NS, 13- 77XV ORAOLKORERBZED N axxT 47 AZET 57
— X IEBRBHOEROEFEELRWA, ZRHOWIL, RSO BICE L OIEHR T 51X
NOLOLETFRENDS, T, SEW AR E EHWARBRO LIS G, WIS B e
TEZH D L) ATREME A R TARILIL RV, 13- XD R aRT 4 7 AITONT
FENRFEENDHY . Ty PEREB LT RIEREL 720K 47T FOWRIN -REFEI NS 5,
SIHIZ 13- TH VDRIV ERFEICBNT, v~V R IREMTH D EB =7 v DK 2-20
BAERT 5, 7 v MR U A TR0k & 728k C ¥ = AR % b L7 R 13 R 10K
VRETHREINTEY, FLOmERH THEEMICREY & L TRiSLTW\W5, DEB O
R L-~UE, 7y PERBL T RIZBWTRUIZEL, KEmT7 v FD 163 &)
FERBFET D,

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

CHy - CH - CH - CH2

= 0 CH_ -OH-CHOH-CH =CH, BUTENEDIOL
DIEPOXYBUTANE 2 2

v

EPOXIDE
GSH-5- HYDROLASE

TRANSFERASE

MFO

GLUTATHIONE CONJUGATE v
CHQOH —CHQOH -CH - CH_EPOXYBUTANEDIOL

2
g

EPOXIDE HYDROLASE

v

CHZOH—CHOH—CHOH—CHQOH ERYTHRITOL

+002 (source unclear)

K 4-1:1,3-T4S TN #E (EU-RAR, 2002: —X 5| A)
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(3) Invitro S ER

NOHHEZ 7= invitro IRBRIC L V. EB ~ORENIATIR, MM OVERTEZ 2 EE2 HN
Lo w7 ATIE 1,3-7 X P OREHITK LT, i & ATl CRE O RBHEEAZ R LTZ, —
5. 7w PEORANZBWTIE, M o b7 b 08, RS X 0 K& 22 RETE M
EHLTCWE, 7y FEOAMR T, OB ERE L0 b RER N8 ) I ER T
HoT=N, <7 AMBETIZT v RO AR E i LT AL RN EME TH o T,
~ U AD & & HHRETIX, EB OfEIXI NV T A UAAEMNET, MRS E DT Ty
ﬁ~wm$&ﬁv4% B L LTEZOND, —F7. ANDOIFIEE Fifl#k Tix. EB Ofif#Ix

KGR CTH Y, TV EFF AT —HTH D,

EBm NADPH f#1£ FC. EBD & DEB # ¢k L. DEB OEKIZ 1,3-7 ¥ V= ZHH Lz
~ 7 AR TR S TW5D, Ll EB %@ L 7= CYP-P450 @ cDNA EHAAF I 7 1
V—ATIX.DEBBEKEND DD 1,3-7 % P Ui d AN X7 v bTlE#fRE <l DEB
ISR S, £, ADOHEFICBIT 2 ) 2R FY Kb PR E s RO o " §E
PEEFIRTAER, DRy RIS 7=, AN O FFIHARR TR & bl LT EB ~
DRBNEEDRRKENEBZ N0, ZHUTREMEEZ AW BREER OO, 7 — % OfifR
WIEERMLETH D, o, AOFIEMAERIZI T 5 EB ~ORBEHEEITME AZN K Z 0 &0
FEREMAH Y . v 7 AL EOMRBHEEE R T AT L H D, 13-T XV UNLE S ZARF Y
RA~DORFHZ DWW TIE, FFED PAS0 7 A VA LOEENFEIESINTE Y, P40 7 A VA
LDIBLOE NN, invitro TR ONTZEERZELEZFHATE 20 EERH 5,

(4) (£EZH) EYBEETIL

13-7 2 V2 RO R F 2 RREM ORI L~ OR#S T 2R 557D ix o (AR
) EMBETFABHEINTE 7, THHOEFAMEMRENTHY , 13T ¥V
ETRF Y RREMOBEEOHE T 5 L TR o7, BB A REMEOE W IC S
W, X0 AR BUR 2 24 5 b D TIdAe vy,

(5) £&®

Invitro & OV invivo IRER DR S 72 EHRO LN S, TR ¥ RO LT, A
F~v T AX0 Ty MZHEEULTWA D EEZ NS, LL, invitro kBT, 7#vx
DERALHIRHHZ DOV TR Y @1@]{2137%75)% &') Ezh?io Invivo, invitro &Y (AFLZH)) Sk
HREE T VIZEB W TEIES N TN D FEAEIC B =R X v FMUSHMEREOEWL, 7
vy R~ AD 13-THZ T ﬁ?éﬁ%ﬁﬂ@®@w ERHIZREEA L 9 223, BITEA T
AREZR RN D E X T, TORTEHHAL S 2 b0 TIdRW, £, BEATAIEEZ in vitro
T—HBN, AND 13-7 X2 RENEEICOWTHEEERH D Z 2R LTNDLZ Enb, K
SZHEOEWANRY T R LFRE LV CIEERBYE TR T 2B EZ G ETHZ b TER
AN

4-5-2 2HEH
BMEEERBRIC O WL, BEEOBEWIRER 2 ER LEL N2 T,

(1) A~DEE

1,3-7 % Y= % 543 10,000 ppm OW A L7=fER & L CTIR\BEO LT 072 88MnEs &
W=D, MEKR O ITE LWL 5 7 72 hv- 7= (Larionovetal.,1934) . RT7 T 47T 2
412 2,000 ppm (7 FERT) . 4,000 (6 FFRE) i 8,000 ppm (8 B§fH) @ 1,3-7 % V= % B
L7oAb S, HEKRAMEIIRD 5y - 7248, 2,000 ppm & O 4,000 ppm CHRIZ %92 Hlig
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vy

DR B AL, O ENE A FHIT 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
FEDS L7 ppm D 1,3-7 &% P x gk i CTEAL LMD o I OBLEII LAY 1.6 ppm 82 THERE S 1L
7= (Ripp, 1965a,b, 1967) ., N END T RARA > b O AE L 1.6 ppm & 1.4 ppm ThH

> 7,

(2) BY~DFEE

7 v b O 4 FEEIWL A LCsp fE1% 129,000 ppm T, HHEIRAED 129,000 ppm % 1 KFfi]&#E L 7-1%
WIS ST, £~ U AICE T 5 2 BRI A LCso 13, 121,000 ppm T & - 7= (Shugaev, 1969) ,
~ 7 A ClX 200,000 ppm D F:FZ % 6-10 47 [# 3 1d 400,000 ppm D &fE 1 7 CEMEZ 726 L,
FET- 1% 400,000 ppm % 11-14 /3 2 FE%ZICHE O b7 (Killian, 1930), Larionov & (1934) 1%,
90,000-140,000 ppm (FFEHFIARI) 23~ 7 A TOFME &L OF/NMRETH 5 & #55 L . 90,000
ppm LL ETiE, EEO & L KJE X ORIEIC X 2 MR abEE, K, s Bigicsid s 95 -
WA 23788 & 7= (Killian, 1930; Larionov et al., 1934) , & 5 & T, £ HE & 5613 250,000 ppm

(REFFHAH) CROL, ORI, L ONERICB T2 9 olRL bR O i, L
2>L, 150,000 ppm (25 73fH)) FREECIISE LTI A G 72> 7= (Larionov etal.,, 1934) , 7 H ¥
Ti. 90,000 ppm % 2 BFRE] 52 14 (SRS OO (M EREE AN, AF P EREEAN, U > XERJED . HEEREE N
MELEL 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 RBHERVERMN

FEREARIE I BT~ 28I SN TR WA ANOREREZREIC X 5 RIERIEMEO#HE 72
W2 D, 13- X VIR ERE M EA E RS N ERIBEE TS, Ll A
EEICL DR EE OERBRB R LENS, NMIBIDIROFEMEND D Z ENHE ST
W5, RBERORICHT A REMEIZZRNEZE 2 b5 (EU-RAR, 2002; 2 k31 H) .

4-5-4 BRAEM
JEAEMEICEE T A IERITE 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 & TR W . US.EPA  (2002) %, BMD i (625
ppM XTI IR A& 2 o T - O IAh) TS B L7z 8 f5e B2 B # IE BMCLy= 0.88 ppm  (1.94 mg/m®)
Z UF1000 (ffi7=: 3X[E{A7E: 10X LOAEC: 10XDB A~/&: 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 AL 7o & B 4l IE 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 FORBERNOFEEICHEZ ((RBOEW) B
HEHML, ~TRAEANDT =X EMET DO NDORBT —Z N, ~TADT—X
TIXIBRFEA I 72 2 Al REMEN & D 72, 181 MRL (Minimum Risk Level) % K T\ 720y,

HEBE - BAEFMEIC OV T, EU-RAR (2002) Tix, ko~ R 2 FEHMARBRICEIT S
INEEFEMED LOAEC 6.25 ppm % AJHEED F/MEE L TWAH D, 2HHFMEDO 2 REETH D
ATREMEDRN B 0 | ARG - RIS T DEEN R BIIAH TH DL L LTS, k. EU-RAR

(2002) TI& Hackett & (1987a) } O Morrissey & (1990) D~ 7 234w ER D LOAEC
(2 DWW, U.S.EPA 23841 L 7= 40ppm Tix72< 200 ppm & LTV 5,
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U.S. EPA (2002) %, Hackett & (1987a) MK OF Morrissey © (1990) D~ 7 A5 Az MR
B> LOAECA0 ppm N HIFE G- & L TR bIESMEOmWEREBRTH L & LTWnWD, £/, g
PEEREBR & Uik, EBMESERER (Anderson et al., 1998; Brinkworth et al., 1998; Anderson et al.,
1993) DOEMEEIE 2 B E DO WVEER B L LT 5, 3 DOEMEERBRD ) H 1 RBRT
LOAEC 73 12.5 ppm TH > 7=/, I OfFE I O EMEESERER Tld NOAEC TH Y, EPA (3
HRBROBE AW 72 W 21T > T fEH . 12.5 ppm 2 NOAEC fHY% & L T\ 5, U.S. EPA (2002)
E, b 0EY, FH oA - FEAEFBEREL RO RYHBR TR ONICINEE L =
YRRA L FELTENENRIC 23RO, f/METoH - 7P I EE-S < RFC=0.9 ppb %
FEEE & L CTHRAL TW 5,

—7J5. CEPA (2000) } X IPCS - CICAD (2001). %% (2006a,b) 72 &> FEAMiR <
. AWE DOEGE « FEAFRMICHEAE L7 POD OEEIZHOWTE AL TR,

ATSDR (2012) %, invivo RER Cld, ~ UV A Z W= 2B OY AR R B, /IMERBR L O
AR TR ERRBRTHEMETHY . 1,3-T X E~ T A TIIHL DR ERFEME TH D
LLTWD, bz, HEOEEBIERAR CHBIER/RRENPELNTERY | 1,3-7 ¥ U IR
AMRAERFEEEZET LI ENRINTND, NTOERFMIZET IMERZH COMRETIX
OGS H D, U/ ERO hprt Ba 228 BARE OB EERE SN TEB Y, i
KEFRBRTH 3B EOREN REN TS, L7ad - T, ATSDR (2012) (%, BREMZRGEE
WTEHHN, 13- TH P2 NIANTHERFMEZ AT AABEEEZGETERNE LTS,

IHIZ13-TH 2R OREDOIEEREMIET v P~ AR DRANT~EZ 2 B KT DNA
WHRES L, AR ZERT 2 Z ERHALNCSNTEY, IARCIT 1,3- 7% U= o3RG &k
B L7 DNA-ROUSET R X ¥ RN EEERNR2EZRFTEDE CHY . ZUT X 2 RFHERAR
WEDORNIMESI SR T A=A LOFEEMTHD Lt L TV 5 (JIARC, 2012),

13- 72 DFRNBAMEITDONTIE, UAB D adk— hF—F ZHWT, BRAMED 2=
v MY AZEENEHIN TV,

U.S.EPA (2002) Tix, 1,3-7 ¥ V= iiWf/BmmEE R~ L, U AT 1%ENMBAEST
— X DHFFHANTHDENI ZEMnD, BRART T —DEHIX LECo 2> B ORI MG N %
WL L, UAB 28— kb (Delzell & 1995 ; 1996) Dy ~#ii#r 2 V>, 85 ik £ T [ LG
FEREIZ DT LECy &R 70, i BRBE AR |IX, WEM 13-V ¥ Vo U EBEENDL, F
W A% (240 H/365 H) & 1 HMAZER & (10m220m®) THIEAITWELH L, #F
EF7 /L (RR=1+pX) LV LECq % 0.254ppm (0.561 mg/m®) . WEIFEN A=y VU X 7 #
EEZ 0.04/ppm EHH L7Z, 51T, FHMEICHWERE R — FRBHEOAZENLER ST
WA ZENBRADICHT /NI Z RS L, £72. BIWERICEIT D30 A RZ M
OMEICHET 5T — 2 2 & B L, fEEEK2 2B LT, KEOIC, BRZEN N A=Y Y
27 (UR) HEEMEIZ, 3X107°[ (ug/m®) ™1 (0.08/ppm) &7e-o7=,

CEPA (7% ECHC) TiE. 1,3-7 4% Y= & AL OE# IS T, Delzell & (1995)
DET =X EHWTULFIIRT 2 BEOHEZIT> TS, FHEBIRROEHTHY,
AR — FNTOHBZEEAMBICLDETREOBGROT —X 2 Rl ORE LT ) —2)F
BME L., Z0RICENENDO T Y — O BEFEXAMIFIC LD CEELET VLT,
ZTORE, ZRBIEIDBEINCIIMA T, T—% &2 NHE, Fli, B, (EEEROARAT L 2T
DERIZ L > THEIUE L7ZRRIZAET AT 4 v T 4 7 LEAEDR S 2R Uil 5,
RR= (1+X) *2#M &N, RRIZ 7.8 mgmd LB & N7, FEBFEIITC o DEETH Y |
FCROIEZBRB-SOSEBRE DT ENDNR Y 7 7T 07 RELRICESHTHEI S -RE
BFED TCyu 12 3.1-143 mgim* Th o7, ZOMERFED TCu 5 1 H IR, 4 240 HD
BBETHDHEIUEL T, —HEREERE FTOME[7.8 mg/m®X (8/24) X (240/365) =1.7 mg/m?]
ICEB L, —RERBERBTO 10 DRENAY A7 L~y LT, 1.7 pg/m* 2R 7= (CEPA,
2000) .

ERdE (20068, b) TiX. Delzell & (2001) DOEZHFHEICOWT, FHFEX Y 27 5L
ZHWCEFHMIiL7=-A T =—FT D hu U A BiF%EFT (Karolinska Institutet, 2004 : A 7 = —
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15
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T UREDTZOFHMA) 0=y N A7 RN HIEE BB LT, REEAX S OPYRAE L SMR
O EREAR OB X % 0.0038/ppm £ & L. 1 pg/m® O R M2 2T ) b —fREREE T Tou
TRBA~DEM T - B RTERE %L 0.15 ppm 4£[0.032 X (365/240) X (24/18) 1. v 7 7/
Z Uy ROAMBAEREETCEL 0007 (AVz—FT  ANOT—XLHEELY) & 70 0
FmaE LT, AMFEETICRT5=2=> s U A2 (UR) =Py (R-1) /X=0.007 X[ (1+0.0038
X0.15) -1]/1=0.40%x10°/ (pg/m®) Z3KH7-, ZDO UR 2T, U R 7 L~UL 10° 12744
THWE, 2.5 ngm® (=10°/0.40%X10°) #ENOBRET 13-7 % V= U BEOREHME S LT
IE LT,

13-7 X DORND AP ONTIE, BRSO CIIR 4-9 ISR TEHMER T T
%, %< OFHEMEE T, 13-7 X P AT AR LEN A Z R TWEICHEESNTWD,

£ 4-9 13-TEACIUDHENPAEICEITIEANBEDSHE

1. FRAmA%RS 2. FHm4E 3. W 4. 5| CiEk
IARC 2012 10 NITHR L TRBAMEEZRT IARC, 2014
1999 u.s. EPA-IRIS
U.S. EPA CaH: NIZH T 2 RNAMYE '
2014
2000 K AMZHLTRAAERH D Z &85 | US. NTP, 2014
U.S. NTP
NTWAYE
EU 2001 1 NS L TERIAERS D Z L0855 | EU, 2002; ECHA,
nTnarmE 2015
ACGIH 1983 A2: NIZKF L TRPAENR DN D E | ACGIH, 2010
L 2001 FHAIRE NS UTEDAMENRD D & MW | B AR pE 2 E %
< i 2 PRI
AAERWEFS TExLME £, 2001; 2014
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4-7 AEMRFMBEEDOT LS

13- VIR THATH Y, RORBEOFMET —F BT, —REME, A5 -
WAEBBHER BN AMEOWNT OB IZOWTY, ERT — & 06 1388 0RO A FMFEM
BAFEHTE T, WARKOAEEITMHE L »RHETE R0 o7, 1,3-7 % V= 3 ERT)
MBERNIZEWNTENAMEZRL, BERFEREETHD Z &b, BIEOZRWEN ALY
B UTHME L7z, A KOWAREE O —fixmtt, A - BEFBEROEDAMICET 5%
BEEFMELTR 4-10 1I2F LD, BRAKRKIZOWTIEL, EBRT — & O IXFHAMmE 2 F
TERholoiod, WARBOAEMEFNE HHE L2 b O &2 DR OA EMEFEAmNE &
L7e, 2RO OFFMEFMER OO 6, &L EO/mWIREITEDAMETH ST,

TN AMEDOF EMFRE L, WARIBICOWTITAMREL Y A7 OEH%T — |2 H-3<
2.5%10° ma/m® (1.0x10° mg/kg/day [ZAHYS) T, F&AREKIC OV TR Z ORI 2 7% O #5

L 7= 1.0x10° ma/kg/day T %, RPN S L7218 2 AT, M. B 862 O #Hk THREHE I
EREZDHEBZLNTWVDHTEOH, O RO A OFRBEREE IS T BRSO g V
VORRIEENFHER SN DA RRENREWVEEZ X LND,

ZDOZENL, RFMMETORERNPAMED Y A7 HEFHZB W T, R OSTAFEICESL
URA7 L (BRAOBREOZNENOAEEMEFANMEICRT T 5RO REHFEOL) & RAREHE
HEICHSS U 27 (RABRBOZN N OAHE EVETAME I 2 W AFRBEHEE RO )
EARLTEMEZ LT, YEWEDO Y A #7252 EREHEFENICZYTHILIEEZD
N5,

k. REME ROV - BAEFBEICOWTHROZRBHEGEICESS U AT LT AR
BHEH BICESC YV R AR LIEEE b - T, VAZHFHAZITIZENRYTHDHLEE
bbb,

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

— 4.2 x10° mg/kg/day (W AT — & 7> B D)

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

R A 1.0 x10° ma/kg/day * (B AT — & 7> b OHFLAE)

— 1.0 x102mg/m® (4.2 x10”® mg/kg/day ¥H4)
0% A ABH - AN 6.7 x102 mg/m® (2.7 x10® mg/kg/day FH34)

D At 2.5 x10° mg/m®* (1.0 x10°° mg/kg/day FH4)

* A RIS 2T D e N DA E IR AR AE
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1 (2) URVHE
2 D YRYHEIZAWE-AEMSTHEE
3 URXZ7FHMMZHWS 1, 3—7 %V OFEEMEEZER 5-10 [ZEH L=, T74b
4 B RO O — % T 4.2x10° mg/kg/day, P AREER O — % #ME T 1.0x107 mg/m®, &0
5 TR DR - J&/EFME T 2.7x102 mg/kg/day, W AFREE O AEBE - 56 FEME T 6.7x107 mg/m®,
6 PO DN AMET 1.0x10° mg/kg/day (FEEZERE) . WARKOIEMNAMET 2.5x10°
7 mg/m® (EELZLE) Tho1-,
8
9 F 5-10 VRIHFICERALL-EETHEROELED
—fiREH s - HRESMH ENAE RELZELE)
RO % A RE RS O | AR O PN S
o 4.2 x10° | 1.0 x102% | 2.7 x102 | 6.7 x102 | 1.0 x10° | 2.5 x 10
AL E mg/kg/day mg/m? mg/kg/day mg/m? mg/kg/day mg/m?
10

11 @ URVHEER

12 B0 & W ADORREBNA EMEFEMME E NOBIEZ i LTV A7 HEE LR E2 T,
13 WE ANFRBE DR AAEIZ DNV TIE, KREFHRE & A B2 i LT 5, RAEMPEH
14 J5 22 GEATIZ DWW T Y A7 BRERE AT L V) 2 7 B B 2 B L 7o,

15

16 :& 5-11 TiE, —FMEICBT DY AZHEFRERZ 7T, BRORKEO Y 27 HEFHRERT
17 FDTHOHEICBNTH U A7 BSITRO bR hotz, WMARKO Y X 7 5 R T
18 L 16 EATICE VT Y A7 Ba s 20, U A7 BESHERMIE 138 km* Th o7, £77, &
19 MRS & W AR @ HQ(Hazard Quotient:/ ¥ — REb) #AFH L7z E 2 A, 16 fEATICHB W T
20 VA7 E 20 U A R EERIE 160 km® TH > 72,

21
22 # 5-11 {LEZEHERICEI—BEBHEICE T RI#EER
- YROHEET DR FR 1 s YROBSEERIE
RERK S YR OB S ERTER (km?)
BORK K& -KEHE S 0/22 0
% ARE R REPEHES 16/22 138
BOBK+RAZR K&K & 16/22 160
23

24 R 51221, WARKTHQ N 1L EL7o7= 16 HUEDOWNRERT,
25
26 F 5-12 {tEEZEHBEMIEIC—T/ENE RARER) [THITHVRIHEER

. . mig | 8 s ou x| km~o | KE~ok | amtEnE | Ha HQ HQ HQ HQ HQ HQ HQ HQ HQ
AL B ESa &S gg = HEt/year] [ Et/vear] | [t/vear] | (~Tkm) | (~2km) [ (~3km) | (~4km) | (~5km) | (~6km) | (~Tkm) | (~8km) | (~9km) [(~10km)

AR hiY | BREN. BEERM. AEEAK | o a | THRMEAERE 311 16 326 57 23 13 09 06 05 04 03 03 02
BR PR | BRURN. BARH. AMEBREAK | 0 a | TREGEARE 257 13 270 41 19 1.0 01 05 04 03 03 02 02
AR - - - - Wi 194 0 194 35 14 08 06 04 03 02 02 02 01
(o] Y | BRURN. BARH. ABREAK | 0 a | TREOGEARE 185 9 194 34 14 08 05 04 03 02 02 02 01
BR - - - - WiE 166 0 166 30 12 07 05 03 03 02 02 0.1 01
DR iy | BREN. BEERM. AEEAHE | o a | THMEAER 136 7 143 25 10 06 04 03 02 02 o1 o1 0.1
AR - - - - HiEs 116 0 116 21 09 05 03 02 02 o1 01 0.1 ]
ER B | BRURN. B AEBREAK | 0 a | TREOGEARE 110 5 15 20 08 04 03 02 02 01 0.1 0.1 01
FR hiY | BREN. BERM. MEEAHK | o a | TR 107 5 112 19 08 04 03 02 02 01 01 01 0.1
DR - - - - WiE 104 0 104 19 08 04 03 02 02 01 0.1 0.1 01
GIR - - - - HiEs 96 0 96 17 07 04 03 02 o1 o1 0.1 0.1 0.1
FR - - - - HiEs 81 0 81 15 06 03 02 02 o1 o1 0.1 0.1 0.1
CR - - - - Higs 75 0 76 14 06 03 02 02 o1 o1 0.1 0.1 0.1
FR - - - - WiE 66 0 66 12 05 03 02 (X 01 01 0.1 0.1 00
AR - - - - WiE 62 [} 63 1.1 05 03 02 (X 01 01 0.1 0.1 00
27 ER - - - - Wi 58 0 58 10 04 02 02 X o1 X o1 00 00

28
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R 5-I13ICIE AR EWARBEOHQ DEFHN 1L EE 72 o7 16 I DONR &2 R T,

# 5-13 LEEBEHEBCE S —KENLE EOREB+-BRARRE) SBT3V RVHFRER

. vy mig | 8 s ou x| km~ok [ KE~ok | atEHE | Ha HQ HQ HQ HQ HQ HQ HQ HQ HQ
AL B ESa &S gg T HEt/year] [ Elt/vear] | [t/vear] | (~Tkm) | (~2km) [ (~3km) | (~4km) | (~5km) | (~6km) | (~Tkm) | (~8km) | (~9km) [(~10km)

AR iy | BREN. BEERM. MEEAHK | o a | THRMEAERE 311 16 326 59 25 15 14 09 07 06 05 05 04
BR PR | BRURN. BARH. AMEBREAK | 0 a | TREGEARE 257 13 270 49 21 12 09 07 06 05 04 04 04
AR - - - - HiEs 194 0 194 35 14 08 06 04 03 02 02 02 ]
o] Y | BRURN. BARH. AEBREAK | o a | TREOMEARE 185 9 194 35 15 09 071 05 04 04 03 03 03
BR - - - - WiE 166 0 166 30 12 07 05 03 03 02 02 0.1 01
DR iy | BREN. BEERM. AEEAE | o a | THMEAERE 136 7 143 26 11 07 05 04 03 03 02 02 02
AR - - - - Hies 116 0 116 21 09 05 03 02 02 o1 01 01 ]
ER B | BRURN. B AEBREAK | 0 a | TREOGEARE 110 5 15 21 09 05 04 03 03 02 02 02 02
FR hiY | BREN. BERHM. MEEAHE | o a | THRMEAER 107 5 112 20 09 05 04 03 02 02 02 02 02
DR - - - - WiE 104 0 104 19 08 04 03 02 02 01 0.1 0.1 01
GIR - - - - HiEs 96 0 96 17 07 04 03 02 o1 o1 01 0.1 0.1
FR - - - - it 81 0 81 15 06 03 02 02 o1 o1 01 0.1 0.1
[ - - - - Higs 75 0 76 14 06 03 02 02 o1 o1 01 0.1 0.1
FR - - - - WiE 66 0 66 12 05 03 02 (X 01 01 0.1 0.1 00
AR - - - - WiE 62 [} 63 1.1 05 03 02 (X 01 01 0.1 0.1 00
ER - - - - HiEs 58 0 58 11 04 02 02 o1 o1 o1 01 00 00

F 5-14 TiE, Al - BAEFHICB TV A7 HEHERZRT, A - BEFMEICOND
TUE, OGRS, W AR R O DR E & e ARRIE O HQ &R L72HE DWW T LD LA
WZBWTH U AZBERITFRO LN oo, T2 HEHIE D 1km LN O HQ O & KB,
W AR R OVRR L RR IS & e ARRIE O HQ ARt L7235/ T 0.88 ThHh-o7=,

% 5-14 {LEEEHERICE SR REBMCHETEYR RIS

=D L n% & 20 980 oo e
REEH ”Zofggggt* RO S ”Xa%ggaﬁh
EORHE KTk 2 0/22 0
A KT 0/22 0

e K&K 0/22 0

F 5-15 TIL, BBAMEICBT D U A7 fEHERZ RS, BOBRKO Y 2 7 HFHERT
FWFHROHEIZENTH Y AZBEITRD bR o7z, MARKD U X 7 HiFHE R T
T 21 FTICERB VT Y 227G & L R0 U R 7 A BEET 1,313 km> Tho71-, F17-.
PR ORRES L AR O HQ 263t L 2 A, 2L EATICB W T Y A7 &L, VRS
e B RS T 1,858 km® Th o 7,

£ 5-15 {tBEZBHIFEFRICE IENAKICEFRURI#EER
- YADHHDRBREL | | pee o YRS EEE
RERK BHE RGBS B i

BOREK K& KEHEE S 0/22 0
% AFR R REPEHES 21/22 1,313
BOZE+ R AZE K& -KEHEE S 21/22 1,853

& 5-16 121%. MARKTHQ N 1L EE o7z 21 #HSDOWER 277,
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13
14

F* 5-16 LT EEHBEBRICESRAAME (RARR) CHITDVRIHERER

. . s At | FH s ou oz | Km~ow [ ke~om [as#n®| Ho | He | Ho | Ha | Ha | Wa | Ha | Ha | Mo | Ha
el TR w5 | P2 7o Bt [mElven| Wvead | (~tkm | (~am | (<3 | (vt | (<5 | (~Gkm) | (~Tm) | (~8im) | (~km) |~ 108m)
AR R | SRR B8 BIBRESHE | o1 a | TEMMEABRRE 311 16 326 226 93 5.1 36 25 19 15 13 10 09
BR iY | GREM. BERM. MEESHK | o a | THMGE AR 257 13 270 187 71 42 30 21 16 13 10 09 07
AR - - - - WE 194 0 194 14.1 58 31 22 16 12 10 08 07 06
CR hiY | GREM. BEERM. MBESHE | o a | TR AR 185 9 194 134 55 30 2.1 15 11 09 07 06 05
BR - - - - i 166 0 166 121 50 27 19 14 10 08 07 06 05
DR Y | BRURK. BARH. AEBREAK | 0 a | TREEARE 136 7 143 99 4.1 22 16 14 08 07 05 05 04
AR - - - - WE 116 0 116 84 35 19 13 09 07 06 05 04 03
ER his¥ BISRES | 01 a | TR AR 110 5 115 80 33 18 13 09 07 05 04 04 03
FR aliikz] RIEREAE | o a | TR AR 107 5 112 78 32 1.7 12 09 07 05 04 04 03
DR - - - - i 104 0 104 76 31 17 12 09 06 05 04 04 03
GR - - - - i 96 0 96 69 29 16 1.1 08 06 05 04 03 03
FR - - - - WE 81 0 81 59 24 13 09 07 05 04 03 03 02
CR - - - - WiE 75 0 76 55 23 12 09 06 05 04 03 03 02
FR - - - - i 66 0 66 48 20 1.1 08 05 04 03 03 02 02
AR - - - - i 62 0 63 45 19 10 07 05 04 03 03 02 02
ER - - - - [ 58 [ 58 42 17 09 07 05 04 03 02 02 02
DR - - - - WiE 55 0 55 40 16 09 06 04 03 03 02 02 02
ER - - - - WiE 52 0 52 38 16 09 06 04 03 03 02 02 0.1
AR - - - - i 47 0 47 34 14 08 05 04 03 02 02 02 0.1
HE aliikz] AEREAE | o1 a | TR AR il 2 43 30 12 07 05 03 03 02 02 o1 01
IR Lok AISESHE | 01 a | THMEE AR 37 2 38 27 11 06 04 03 02 02 0.1 0.1 01

= 5-

1712

LR RS &

W AR D HQ DA LU E & 7o 7= 21 HUSDNFR &2 77,

& 5-17 LFEEHERICESCHASAM(EORB+HRARR) ICETHIRVHEHRER

i

. . A . R | Sl |SATYAVLR| KE~DH | KE~OH [ SFHHE | Ha HQ HQ HQ HQ HQ HQ HQ HQ HQ
T | CHRFEYT #3 | P2 50 | BBwyen | mBlyear | fyead | (~ikm) | (~2m) | (~akm | (vt | (ke | (~6km) | (~Tkm) | (ke | (~9km) |~ 10km)
AR hiY | BREN. BEERM. AEEAHK | o a | THRMEAERRE 311 16 326 236 102 60 45 35 29 25 22 20 18
BR PR | BRURN. BARH. MEBREAK | 0 a | TREGEARE 257 13 270 195 85 50 37 29 24 21 18 17 15
AR - - - - Wi 194 0 194 141 58 32 22 16 12 10 08 07 06
CR i | BREN. BERM. MEEAHK | o a | TR 185 9 194 140 6.1 36 27 21 17 15 13 12 11
BR - - - - WiE 166 0 166 121 50 27 19 14 10 08 07 06 05
DR PR | BRURN. BARH. AEBREAK | 0 a | TREGEARE 136 7 143 103 45 26 20 15 13 1.1 10 09 08
AR - - - - Wi 116 0 116 84 35 19 13 10 07 06 05 04 03
ER Y | BRURN. EA, HERESE | o a | TREOGEARE 110 5 15 83 36 21 16 12 10 09 08 07 07
FR hiY | BREN. SR MEEAHK | o a | THRMEAERR 107 5 112 8.1 35 21 16 12 10 09 08 07 06
DR - - - - WiE 104 [} 104 76 34 17 12 09 07 05 04 04 03
GIR - - - - HiEs 96 0 96 70 29 16 11 08 06 05 04 03 03
FR - - - - Wi 81 0 81 59 24 13 09 07 05 04 03 03 02
CR - - - - i 75 0 76 55| 23 12 09 06 05 04 03 03 02
FR - - - - WiE 66 0 66 48 20 11 08 05 04 03 03 02 02
AR - - - - Wi 62 0 63 46 19 10 07 05 04 03 03 02 02
ER - - - - Wi 58 0 58 42 17 09 07 05 04 03 02 02 02
DR - - - - WiE 55 0 55 40 16 09 06 05 03 03 02 02 02
ER - - - - i 52 0 52 38 16 09 06 04 03 03 02 02 02
AR - - - - Wi 47 0 47 34 14 08 05 04 03 02 02 02 01
HE PR | BRURH. HERESE | o a | TREOGEARE 4 2 43 31 13 08 06 05 04 03 03 03 02
IR PR | BRERH. BIEEEAE [ 01 a | THRMEAER 37 2 38 28 12 07 05 04 03 03 03 02 02

il

ETAANEN 5-5
A4 7% A 711/7\?—\‘/“;%'IJL:/%¢0

SEHIE ] B

XA FEOFMGER Z &

DWW IS U X7 B E TS

2 A7 %
INOORERND, RER K OPHEY RO T
B E B2 TWD 2 EHEE ST,

AN & 71;]: D f;{ﬁlu\aﬁﬁklﬂj{ﬁ%)ﬂb

JYROB S B ERkm?)

— S (RA)

120 12
100 ° 10
Eo)
80 g B
0|
60 ° 6 g
QD
40 4 X
>
20 2
0 ‘ 0

oY

g T _chRa_& R,

EARM. ABESHK

RUBEZHEER OURVBTERH

RO BEFEEHEkm?]

—feEME@EO+EA)

120 12
100 o 10
Eod
20 g I
|
60 ° 6 g
o
40 4 X
=
20 2
0 ‘ 0

g

T _him_SrRRE.
ESRM. FIBESK

OYRVBSHEERR OYRVEITEMK
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27

BHALE(RA) BEHBAEEO+RA)
1400 14 1400 14
[ ] [ ]
g 10 12 T 1200 12
;ﬁ- 1000 10 g ui:._{ 1000 10 g
gi 800 'Y 8 i‘g % 800 ° 8 i‘g
B 600 6 i% % 600 6 i%
4 K| B X
% 00 4 | QN 400 4
Y X
5 200 2 > 200 2
0 ‘ 0 0 . 0
& I¥ PREY_SRRR. & I¥ PREY_SHUR.
ESFEH. IBEESHK EGRH. ABEESHK
DYRVBSHEER OURVBIEHR DYRVBSHEER OURVBIEHR

5-5 L EZBHIERICEIARANGATHAINRT—IR D) RO HERHER
F) TT#] TIZENFERABRBEBOS A IHAIILVAT—C%F R,

LLED U 27 HERHRERIT, ALFIEOmEIFRICESE ., X ToEMEICEMN S 5k
R R E 20 L. 72 0 << /Nl L7222 & 9 ICHR it R & G L7z
MR THD, TOH, ZORRITMEBUCAWE . B SHRPT Z & OFERE L F72 5 I REMEN
HHRICHENLETH D,

5-2-2 PRTRIE#HRIZE D < 51

(1) RESHE

OF -1 P F

RV T ) AT EEHERICESFHME SR CTH 5 (B 6-83 M), 7272 L, PRTR
TEHIZ D < BBEFMIZ IV TR, A KA~ O HE H SE 2301 2380~ O] W7 23 7] RE 72
7o, HEHEITIR U CHOB KB I A BRI RK) 2BET 2, 2F 0, P
JITHIVTHCEKEBERCAMEEIL 8K 2FEL, N g ThOHNITZEN L EZE
B L7220V, PRTRIEHR TIE., MHEEE ZL O TFTKE~OBENE L BE)ED T /KE KR
MEFX DA G O DT, BENED FKEK RO M 2R E LTfo72, 1, 3
— 7 BT O FAKBERRAIEIEFR BT D5 KA OKIE~DOBITHRIT 86.3% & TN 13.3%
(PRTR Jm HAM kB HES I K OEAR 1T O H 4 2 B LR rRIc it > THEH) &L
THeH B A HER LTz,

@ HFHEDIER
-5k 25 4R 58 > PRTR Jif tH 48 S5 37T fe OB B 56 0 FAKGE & R AL Bt 3% 2 AT D 9 5
ANOFBERED A7 10 EFTC oW T, & 5-18 ([CHEH R RT,

LSRR 25 AR R HAME H RERE IR O RER 20, T K AL B Bt 3R 4% B HE
(http://www.env.go.jp/chemi/prtr/result/todokedegaiH25/syosai/21.pdf)
HERITHKD LBV, EF=1—(EM+SL), EM=(1—1,(1+5.149H. %)% 0.8898, SL=1—1, (1+4.2162
X10°Pow) , EF : JEFAK~DOBITE, EM : KRK~OBATHE, SL: HR~OBITHE, H,: ko Lz~
YU —TEH, Pow: A7 X ) — N KSECRER
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0 N o Ol b WDN

% 5-18 PRTREBHEBEMRCLOBHE

& = = = A= =

No. | 40 T AHmME | KABME | BHENE ) gwsekmen
1 |FE (eI 9.1 0 9.1

2 |BE [{b®T# 6.8 0 6.8

3 |FR [T # 5.2 0 5.2

4 |BE [{bZ2Tx 5.2 0 5.2

5 |KE [ezTZ 4 0 4

6 |AE [{b2T# 3.2 0 3.2

7 (VB k2T x 2.9 0.0008 2.9008 | AifgiE
8 AR [fkZTI % 2.9 0 2.9

9 |FE [T 2.4 0 2.4

10 [CE kT % 2.1 0 2.1

Q@ REFEHDREDHEHER

PAZ ALFREm e A O 72 2885l & FARIC PEHIR L gk & 2 TRLZ T,
3=V ORIV HEHIAEILIC R T D REEATIREOHEEH R4 R 5-19 ITR

ﬁ_o
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£ 5-19 SFHFRIORFBEFDREHTER

KBt 5 AR S CEETkmTYTF)
EEERTF [BEMREE]
o |img/y| BEK | BAR | BKR | RS g TERE) 0| B | REE g
kel /kel
| 0 0 0 0| 1.7x10° | 66x107 | 37%x107 | 1.3x10° | 1.3x10° | 16x10° | 43x10”
) 0 0 0 0| 12x10° | 50x107 | 28%x107 | 99x107 | 9.9x107 | 12x10° | 32x10”
3 0 0 0 0| 95x10™ | 38x107 | 21x107 | 7.6x107 | 7.6x107 | 92x107 | 25x1077
. 0 0 0 0| 95x10™ | 38x107 | 21x107 | 7.6x107 | 7.6x107 | 92x107 | 25x1077
5 0 0 0 0| 73x10™ | 29x107 | 1.6x107 | 58x107 | 58x107 | 7.1x107 | 1.9x107
6 0 0 0 0| 58x10™ | 23x107 | 1.3x107 | 47x107 | 47x107 | 56%x107 | 1.5x107
; 0 0 0| 18x10° [ 53x10™* | 21x107 | 12x107 | 42x107 | 42x107 | 51x107 | 1.4x107
8 0 0 0 0 53x10™ | 21x107 | 12x107 | 42x107 | 42x107 | 51x107 | 1.4x10”
9 0 0 0 0| 44x10™ | 1.8x107 | 98%x10° | 35x107 | 35x107 | 42x107 | 1.1x10”
10 0 0 0 0 38x10™ | 1.5x107 | 86%x10° | 31x107 | 31x107 | 37x107 | 1.0x10”
1) NoISRI BB, R 5-18I2HBFHHHEREEHAIG LTINS,
@ ANDOEDREHETHER
WIZ, &2 OBREERTPREICAVEBERESOBABEGHE 2T U, JEHFELICET 5
NDOEEZ RO IR R E2TR 5-20 1217,
® 5-20 REEAFERNEHEHER
8 (R BB E [me/ kg/ day] EWE
K BEE 5 AEHE D (ERIkmIUT) [mg/kg/ day]
No. | ks | forsmimm | ks |0 ERE VELIEE o yomn| mmmn |eomne \waEng| cEne
: 0 0] 66x10™ | 52x107"" [ 97x107° | 1.9x10™" [ 1.7x107™ | 1.0x10° | 66x107* | 6.6x10™
) 0 0| 49x10™ [ 39x107" | 72x107 [ 14x107"" | 1.3x107 | 78x107° | 49%x10™* | 49x107™
3 0 0| 38x10™* | 30x10™" [ 55x107° | 1.1x10™"" [ 99x107" | 59x10™ | 38x10™* | 3.8x10™
s 0 0| 38x10* | 30x10™" | 55x107 | 1.1x10™" [ 9.9x107" | 59x10™ | 38x10™* | 3.8x10™
5 0 0 20x10™* | 23x107" | 42x107 | 85x1072 [ 76x107"° | 46x107° | 29x10™* | 29x10™
6 0 0| 23x10™* | 1.8x107" | 34x107° | 68x107"2 [ 6.1x107"° | 37x107° | 23x10™* | 23x10™
; of 1.6x10° | 21x10™* | 1.7x10™" | 31x107 | 6.1x107" [ 55x10™ | 1.9x107° | 21x10™* | 21x10™
8 0 0] 21x10™* | 1.7x107" | 31x107 | 6.1x107" [ 55x107"° | 33x107° | 21x10™* | 21x10™
9 0 0] 1.7x10™* | 14x10™" | 25x107° | 51x107" | 46x107" | 27x107° | 1.7x10™* | 1.7x10™
10 0 0] 1.5x10™ | 12x107" | 22x107° | 44x107 | 40x107" | 24x107 | 15x10™* | 1.5x10™

A1) BEEHREMSFER
¥2) No 2RI BESIE. | 5-18ICHITHHHEBEERIGLTLS,
A3 BREBEADEENCADHTEENEEZHTETSILOICHERLIZATA—FEUTOEEYTHD,
(BEfiHA 4 A VES
ADKRE : 50[kg], KKRAE : 20[m*/day], BRlKIERE : 2[L/day]

EWERE i EEHEEY protected :
HhTEEEY : 7.0[g/day], FLEG : 0.
RIKE

Tkm AD AN D#FEERE

)

72

6[g/day]

1.4[g/day] @K : 43.9[g/day]

19. 7(g/day], #th L ER 2 V¥ exposed :

%8 : 0. 2[g/day]

16. 8[g/day]
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@ JRYHEHER

e H & WA DRI A F VAR E & AN OBIEZ i LT U X 7 #EG LR R 2R3,
WAFRERE DFED AAMEIZ DN TR, R E & A FEEZ L LT\ 5, PRTR Ja it
48 FEFT K OB B 6 O T /KE R ARALBEREER 2 BT OV T U A7 R E TR O Y 2 7 &%
N2 T Ri =32 B

F& 5-21 TiE., —BHMEICB T2 U A7 #HEGEHERZRT, —KEEICOWHTIE, W
OHEIZBNTH Y AZBAITRO LN -T2, £72. PEHIEDS 1km LI O HQ D
KAEIL, RO EMARKEDO HQ 43 LA T017 Tho T,

& 5-21 PRTRIFHRICE I —BEMICHITIIVR VTR

RERH VATREOAREE | yzommmy | AOREVEEE

EOEH KK 5 0/50 0

R KE S 0/50 0
EOEBE+RARE | AR okdHHS 0/50 0

+]& 5-22 TlE. A5 - BAFMICBIT DY A7HEEHE R AR, A - BAEFMEICOW
TIX, WTFhoOHEIZBWTH U A7BESITRO N hoTz, £, HEHIENS Lkm LA
WD HQ D KA IE, #ORREE & W AR D HQ 2 A5 L7254/ T0.025 THh -7z,

F 5-22 PRTRIERICE DKL -REBMHICHITHVRVHEFER

HoRREN _ BREEE®
EREn IATREMOAREE | yzomsemy | VORETEER
Py K&K 5 0/50 0
R K&t 5 0/50 0

EORB+RARE | AR KEHHS 0/50 0

F& 5-23 TlL. EBAMEICBT 2 U AT HEGHERZRT, BRAEICOWHTIE, WTh
DOHFIZEBNTH Y A7 BT N 0oT-, £2. HEHIE2S 1km AN O HQ Dk
KAEIEL, RO EMARKEDO HQ 43 L7=84& T 066 Th-oT-,

F 5-23 PRTRIFHMICE IENAEICHEITIIVRVHEER

RERH VATREOARTE | yzompmmy | AOREVEEE

BOZR KRR -KEHEH 5 0/50 0

R AR KIS 0/50 0
BOZR+RAZR RS- KBS 0/50 0

5-2-3 BIEE=_4) 5 TF—4

PEHIR S E DRBL T VA ICHIETDRET =2 ) 7T =2 NbT) A7 &EDH
BEIZOWTHEZTT O,
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(1) RKEZASIVT T—RIZEDIGHE & RO HEE

Rk 254 OPRTRIFMICE S HEHIR Z & 0 &FE >V A L 2 BBiHMIc BT 271
HertClE, 2 COPEHIETHQA LR TH Y . U AZBEBAII2»-72 (kD 5-2-2%
M), £, BESFOE=F Y v 77 —2ICHES Y RATHRHZBWTH U X7 BEEIT L
ot (B0 5-4-38M), kB, KKRE=FV V7T —Z DR KIEE TH %0.0020 mg/m?
CER4EE) NHEIE S 7= S 072X, PRTRE HEFEFT N EIE LT,

(2) KEE=A) T T—RIE DG L) RV H#EE

R 254E OPRTRIGHICHE S PEHIR Z L 0 &FE L+ U Al L BBEMlilc BT 5E7 1
%%?i ETOHHFETHQRLRm CTH Y, VAZBEEIX o7 FikD5-2-2%
M), EIESFEOKEE=Z) VIV F— 2 T2 T RHmtETho7- (Fkd 5-15M1K),

5-3 ARFICKHLEREVTIVAICKLSRETME ) RV HEE

YT TAF x> b~ O RERIIRE X% & U7 BRIR S & OB Y T 0BT
SR8~ T BRI R 2 B A TP C & AV RSICBI LTI, ARSI L Bl v T
FEBL, LB LR 7L IR,

(LA EE IR T I, A ST ) RS T 5 iR o 72,

5-4 HRRAGHHFEDOZEZEDEREL T IVFITE T 5FHZTMEE ) X7 H#HE

A F VAT, 5-10PHRTEDORFBEL T IVATHRE LEY T T A4 F = — > E~Fif
OEEPEHIROHEH &I Z . FEMH - EFH OB, EHHEHREOEHBEMRE & Wo T
H PR B SN L, ZIRE T L2 VT, R « R A 7 — L O RFERILOHEG %
19 (5-4-1),

PRTRIG#HR23F 6N 2 56 121E, w28 IR 2 5 0 7 RE OHE R & O &2 B, #
Bl EDXE (A yia) TEICREPIRELZHET 5T VA2 HWT, BRERRES DM
A RE LV THER TS (5-4-2),

5-4-1 LEH - REMAT7T—ILORFBIREDOHET (EFEEHIFHE PRTR RO FIA)

AKFUFTIE, 5-1DHHIE T L DREFES TV A TIZERBENR D FHEHTED D OHEH
EHIR LT, RERIICRBI R 77— Ték%%%@fﬁ?ﬁ$@@ EDTRELT D,
BRI, B AR E T L MNSEM3-NITE Ver.4.3.11% T2, BRI NT, K5
WV A B WIS I BR BE AR O W LIS S m#&@mﬂﬁéﬂ%%ﬁﬁéoﬁﬁiﬁmowf@
A 2 AVIE|IZHET TV 5,

1 MNSEM2 (version 2.0) (= —#ZEE 22 THEA L TWS, BEEFTICHOWTIEENH A &> AVIEDHF
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Z AR E T L MNSEM3-NITE ([Z A )3 28 Ei1L, L5 EE HIEHRICE S W CTHERH L 7=
REPEH B & O PRTR [HFHRICFES K 2EEH E2 H -,
Rk 25 4EFE bR E R HHTERIC X 2 2ESEHEONR 2R 5-24 (2777,

& 5-24 (LBEEHBEREER 25 FE)ICLHLEHHEDAR
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N LT EHAE
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FRERP R WM S O HERE & W o T2 IERTED O PN & A BET 528, 1, 3—74
VOV TIHIALLLDHEHIZARWEBESN S,

WIZ PRTR [E#IC L 5 2EPEHEONREZTR 5-25 1277, 2L 3 EOR 3-4 715 F
K25 FEE A L-bD0THD, mitdet & &R A EE RO 2 EHEGFHME L 72> TV 5,

% 5-25 PRTRIEHICKI2EHEEDRHNRCEERM 25 F£E)
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#HIER | XK kg i B | FEY | Ty RE | BIK a
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) #EG 320 R o KB IR 12 AR D PEH EICB WV TIE, PRTR J@ A EH & O HE
HFREL2BBTRLEL, 3—72 7 OMIRICIES BRI OBATHR % VT
HHLTWA,
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BLTWD),
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K 5-26 REDOHFHELERFERELR
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=5z b PRTR
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AR 97% 98%
i;i 7K ig 3% 2%
tTiE 0% 0%
AR 45% 54%
Bt JKig 54% 45%
SHECLLEE tTiE <1% <1%
K& <1% <1%
ARK[EA 99% >99%
K 1% <1%
ADERRE | BANE <1% <1%
BRENER | th EHEED <1% <1%
=HE T EEEY 0% 0%
A48 0% 0%
FLERZ 0% 0%

5-4-2 RIEDEEZFOERMMSMOMEET (PRTRIFHROFIA)

PRTR (281 % i L Vs HAMERF O & T — X O 0 AiE#RZ b &2, IR TO
FEMEER LE-SERETLEZHWT, 1, 3—7 % OBRER COMPBARN0H %2 T
B L7, BAKAIIZIZ. GIS ZIREF /L G-CIEMSver.0.9'Z HI\ T, HASKIZH W T, x4
ME ORZFIRE 2 5SkmX5km A v o= Kk, THE KB ORE & iR HEE Lz,

(1) HeRHEp

1, 3=7#Tx=® G-CIEMS IZES S BEHEET DO FKMFIZ OV TEL IR T,
G-CIEMS ({2 A )+ 2 HEHi&iZ, PRTR O HiEHEZ 3k A v a RFIZEID Y ThT—4
(MR 2 7 A HIRIC 31T DILFWE ORRE Y A 7 KBSREB WG E) REARELS
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HMELTHIRERSONCHDOETHE L, & 5-27 (IR THE AW,

& 5-27 G-CIEMS @

ARICBDERT—HDFELD

15H BT FAE B30

AV — & Pa-m*/mol 2.49x10* 25°C;E E{f# IE

KIBFEE mol/m? 1.36x10 25°C{B

BARERE Pa 3.39x10° 25°CREfIE(E

A5/ —ILEKEDB D REIRE - 8.51x10 10lo8Pow

RPN EREEH(AR) s 5.43x107° RRUZH T 545 Bl 72 iR 3 B HA
DHIEIE 015 HOBEE

K& R E E E B (R F) s 5.43x107° RRICEITDHFE R 5 fF 4 B A
DHIEME 015 BDREE

Kep 2R REERGER) s 8.02x107"° KEPIZE T B R 3l 2 f7 3 B
DH#33E1E 10,000 B D E

KR REEH(BRBNT) s 8.02x1071° Kb IZH I+ 285 5l 5 f2 3 7 1
DH#3E1E 10,000 B D E B

TIEP D EREEE s 8.02x107° TERICHTLERF RS EERE
EAD#AFENE 10,000 B D E (B

[EE & R4 S FE T 3 s 2.01x107° EERICE T 5855 23R
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4 o fREE T s 5.43x107° RRUZH T 545 Bl 72 iR 3 B HA
DHIEME 015 BDREE

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

TrE 25 FBE
SHHPOHEEZUTITRT,
OBEHEHE :62,170 ke/HF
G-CIEMS AR HHE: 60,349 ke/ %
G-CIEMS F/Kig#HE - 1 kg/&E
G-CIEMS At iEHHE: 0 kg/ %
O HEHE: 1515996ke/E
G-CIEMS AXSHHE: 1,482,147 kg/F
G-CIEMS F/KigHH £ : 8,822 kg/ %
G-CIEMS At iEHHE: 0 keg/%E

¥PzfZL. —BRRFIET G-CIEMS DKIgITxt it AL vEEH A

25,000 kg 5,

(2) ADIEEMEERELIRE

G-CIEMS % H\W\ 7= U 2 7 HEFHT 31T 5 3Rt G s s DU T, ZKIBIC 3 1) 2 BREE L TE AL
ZEde 3,705 ML L, KEREIZOWTIXYM AN E TN DR OFFREZ . KX
BEIZOWTIEHYFZHED EZEORGA vy a2 (BEROKRA vy a BN FETDLHAICIEE
DR THRRKORZTEELRDA vy ) TORE AW TREETIMATT>7-, G-CIEMS T
X, HAEEDHK 40,000 B OFEREREZ WD Z ENARETH H A, U A 7 HEEHIRER

hREDHEFIER

BB TITO RETH D & L, RELER 2 E i a s i £itn & LTHn TV S,
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RUNOREOHEFHRE LB NI 28 IE (REERE) 24657 L T\ 5, FPrfEREIT,
P 2 HIAICB T AKIBIRE L 20 LD A v oo RRREE (iik EZEich 2 EEA v v
2IBITHRAIBEDORKME) ZHNT, BROBREOEMEZIToTWD, £/, LB
BIX, Pl SRS E £ D IR OFIR O BAEMCE EY & . TRISE R I B LT
PIWNCERT 5 Z L 24E L C. BlEY (M EEEREY., i TEEREY) KOSEY (FR.
L) oo NERELHEHB LTS,

BEEE LT, RRERKRH L TP E 2 BET HRKI2IE,. BO0E2EORKE (BIEY -
BHEMOER) b b, Fio, KIRERHR L HEEWE 2 BET 2RI, B0 EEOR
BBk, fER) 235, 22T, T’ 5-29 IR TEREOHAADEIC OV THEA
BT o7,

o EEIE L, 4AFETEHMN LR ORI OEEFEEFMGM (—MFENE - 0.0042
mg/kg/day., ZEFiE - FE/EFENE 0.027 mg/kg/day, FE725 AAME : 0.0010 mg/kg/day) A VT, HiR
BN ORI ICB T 5 HQ B L, F/o, KRR & AR OF EMH M E (—BE
0.010 mg/m®, A=l - F&A4:F 1 0.067 mg/m®, FEA3AME 1 0.0025 mg/m®) Z VT, e ARREEIC
BITD HQ ZHH L7, FHMixt Gt ifa: D AN DI FEYEEEE I RKRIRE 2 /NS WIEIC
AW A_TZBED /8= v & A B e OV HQ DAE % UL FITRT,

8 R L O AR 12 4R 2 RRIREEIZHE S < HQ I DWW Tk 5-30 KO 5-7 12, &%
AEIEIZE S HQ IZDWTHER 5-31 L UE 5-8 (2, WMARKKIZIR D RKURE KN HQ IZ
DNTER 5-32 LUE 5-9 1277, £/, KEIREIZOWTE 5-10 12, KAREICHOWT
B 5-11 122 hrRTd,

HQ #& 11 & HQ W ADEFHEN SV 10 # £ >\ T, HQ OFEEUABIONERD 75 7 %
B 5-1212777, 7ok, HQRRO X, BORKICB W THEEMRO LV EELWEDAMEIZET
HAER HQ WAL, MARIEIZEB W THEMED LV g LWERAMEICEBIT DRERZH W,
Fo, BRI, =2 RARA 2 RO HQ 28\ 10 HIAIZ DWW T, N E BB B NGR O
757 %B 5-13 [T 1,

K 5-29 YVRIHFICERAILIRBEEDNES

REEOUE XEEH KR
BARE | BORE EORE EORE
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2 % 5-30 G-CIEMS Ol FitHICHITIROENMERVBRAZRRICERIAK[EE
3 HRIZ/NF—FEHQD/I—E> 521 L{E
## O ERE[me/ke/day] @ :Iuk
= EEE @B A
fiE ( QWA | AEM
75— &5t hiA) BIZRAKR | EREE( HQ
43 (Bft+ | [mg/kg/da | HQ & O SEE FEMNA) | HQIRA | EO+K
AL | IBR B I 2k I52) vl ED/@) | [mg/m*] | [me/m] | (=B/@) 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 2.4x10°° 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 3.4x10™* 3.4x10™*
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 7.0x107° 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 1.9x1078 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 O +IR A)
1.00E+00 + + + + + + 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 5 60 70 8 90 100
. FHIA R mDOHQD /S —E 21 )L
6
7 K 5-7 G-CIEMS O Mx KR ICHITAIAOEROZBEUVRAREOEI/N\YV—FELHQ)
8 DIN—E 54 )L{E
9
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© 0 N o O
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% 5-31 G-CIEMS Q&M RICETIKERERVXRREICE TS
BOERERV/NF—FEHQD/\—E2S)LIE
BO—RFHE BROAE-HESHE BORENAHE
QFEM QFEMH @FEH
ST E itk =} itk =}
IN—ER [mg/kg/d HQ [mg/kg/da HQ [mg/kg/d HQ
1L & sz ay] =D/@) y] =D/®) ay] =D/@)
0 1 0.0042 57x107 0.027 8.9x1078 0.0010 2.4x10°°
0.1 5 2.4x107 0.0042 57x107 0.027 8.9x10°8 0.0010 2.4x107°
1 38 2.4x107 0.0042 5.7x107 0.027 8.9x10°8 0.0010 2.4x107
5 186 2.4x107 0.0042 58x107 0.027 8.9x10°8 0.0010 2.4x107
10 371 2.4x107 0.0042 58x10~ 0.027 9.0x10°8 0.0010 2.4x10°°
25 927 2.4x107 0.0042 58x10~ 0.027 9.1x10°8 0.0010 2.4x10°°
50 1853 2.5x107° 0.0042 5.9x107 0.027 9.1x10°8 0.0010 2.5x107
75 2779 2.7x107 0.0042 6.3x10~ 0.027 9.8x10°8 0.0010 2.7x10°
90 3335 52x10~ 0.0042 1.2x107* 0.027 1.9x10°° 0.0010 52x10™
95 3520 2.2x10° 0.0042 5.3x10™ 0.027 8.2x10°5 0.0010 0.0022
99 3668 1.4x10°° 0.0042 0.0032 0.027 5.0x10™* 0.0010 0014
99.9 3701 6.2x107° 0.0042 0015 0.027 0.0023 0.0010 0.062
99.92 3702 6.6x107° 0.0042 0016 0.027 0.0024 0.0010 0.066
99.95 3703 7.0x10° 0.0042 0.017 0.027 0.0026 0.0010 0.070
99.97 3704 7.2x10° 0.0042 0017 0.027 0.0027 0.0010 0072
100 3705 9.3x10°7 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 /
E /
-8 1.00E-07
E; /
< 1.00E-09
[-T]
E 1.00E-11
I:ll%“ )
1.00E-13
s
1.00E-15
LooE17 ORI IE (— BB TE) [mg/ke/day]
: —— B OEE B (4 FE R 4 B ) [me/ke/day]
100E-19 | B0 EHEEHEE(FA ) (me/ke/day]
: —— @B OERE (B +[E8) (me/ke/day]
1.00E-21
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xR ROROFRED/ A—E 21
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90 100

K 5-8 G-CIEMS QOFlixRitRICHTHAEOEMED /N A—EU2MILE
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5-32 G-CIEMS DX R M DRABRRICHRIR[BEICE INF—FEHMHQ®D/—

o 241IVE
IN— O A 2 2% MA—REEH MAEE-RESHE R AFEMNAE
o IZR2AER | @BEHE QFEM OF ==
24 mE =T & HQ B HQ =T & HQ
U | IEGE [mg/m?] [mg/m*] | ED/@) | [mg/m*] | ED/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 4.0x10°° 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 1.3x10™ 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

1

% 1.00E-10

B

0# 1.00E-12

1.00E-14

R R ERABE—EET e
1.00E-16 - B B TSRS ) (ug/m3]

A A EE A (ug/m3]
1.00E-18 KSR (ug/m3]

1.00E-20
0 10 20 30 40 50 60 70 80 90 100

il % R R DBRARFRED/ A—E 214

5-9 G-CIEMS D FElix R R IZHFEBMARBICRIAKBEED/ A —E 21 )L{E
(—ie =M, £HE-RESHRUESAMN)
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A N -

0.2
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HQ[-]
o

0.08

0.06

0.04

0.02
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ﬁ BHOREE CETHREM) fﬁ
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Q) REFHELLEZOHIHER

PRTRIEMIC X 2 BREBEF O R & Z I EES & G-CIEMS THEFH S =B o fd ke
WA AR 5-33 [TRT,

= 5-33 BRI OHHELERLRIEDSELE

PRTR
Bd+EE

NEEHE
XK 99%
ﬁ;ﬁ 7Kig <1%
TiE 0%
XK 91%
RiEH 7Kk 9%
S ER L3R TiE <1%
3=} <1%

(4) G-CIEMS D FHEREE=F) T T—RED LR R

G-CIEMS OHEFHFER DO Z Y M2 MR T D720, = U v FIRE & O ERAT 217 WEA
HOHEREIToTo, RRKE=FV V7 OREHF L G-CIEMS TH#E Sz KRIRE D/ —
U XA NVEER 5-14 12, KEET=F ) 7 OEEHPH L G-CIEMS TH G S /- /K E
FEON—t A NEEZE 5-15 12577,

BB, INLOXMHPTEEE=X Y 7B DIREHRE O/ N—IZRERHOKME (Fl %
1$£<0.0000052~0.002 72 &) HAIFE L7z, E=# U > ZITB W TARHORE RN H 555121,
BEGHEICAE S EORE FIREZ AV COR L, BEREO N—£R TIEIHmH T IRME~ Kk
KfEERLTW5D,

ORI, RRFBEIZOWTIL, REGHAO KR CIIAR U, 90T =4U 7

— A DHFNRENZ L ERLTWD, £72. 7-4 812”79 G-CIEMS O FEAlh %6 52 #15 T D HE
PR =Y T2 OWERARIE LY, A UCHATOREX KT L L, £=
&Y v TR EOHLE Tl G-CIEMS HEZHEEE & LR E O C& 5 L T\ bH, — T,
G-CIEMS #3t CITRRE L R A MR THE=X U U 7 TIIHRH STV D HUE A R S, 2
FENZ 2 HIRREDOERNP A BN,

KEWREIZDOWNTIEL, G-CIEMS £ 7 MIES S HEFHKEIREIX, £=4V v 77 —XIlk
WTARRHTH D Z & ERBEIA W H DD, G-CIEMS OHERH TEIRE & 72 D iR D E
=RV T T ANFS TR EDLEBEEMEICOVWTIEIE L TE 220,
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B 5-15 G-CIEMS #it BELE-SIVS BEDEBEOLLE (KE)

5-4-3 BEE=-4Y) 0 T—2I2EDEHE

(1) RKE=AIVV T T—RIEIGHEBEL) RIHE

BT 5EICBIT A REE=F ) v VT — 2 O KIEE TH 5 0.0020 mg/m® (5 K& E A
2A4EJE) ZAH LT UERIZ 31T B W AR 0> B I ¥ 4 0.0020 mg/m® (HE i B #i 5 ¢ 8.0x107
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1 mg/kg/day) . Hi 35 E{EY) (Protected), Hh i FEEY)(Exposed). Hi T ERAEY) . 2P0 K OVHL AL

2 SO IC S R DR % 1.3x10° mg/kg/day & HERF L 7=,

3 ELSFORKE=HF IV I T —XIIBITHRRKOWARKEORERE (Bhg) & %

4 AN, WA - BAEFEE R OWAFED AEOF FEEFMEA VT HQ R L TY

5 ARIHERFEIToTZ, U AT HEFHORE, ' 5-834 17T X 912, MARKOZFERE (0.0020

6 mg/m’) \ZK LT, WA —EEOAEMEFEME (0.010 mg/m®) XY HQ=0.20, Wk AAEF -

7 FEARPEOA FIERHIE (0.067 mg/m®) XY HQ=0.030, W AFE A ANED A EEFHALME (0.0025

8 mg/m®) XLV HQ=080 THY., Wb HQ S 1AM & Ao 72,

9 Fo, BASMEORRE=Z Y V7 F—ZICESIRARK COERE L, &0 —EE, &
10 PR RAEFMER O N BB AMEOF EEFMEE AW THQE B LT U R 7 H#idH 21T - 7=,
11V AZHEH O, & 5-85l7 T L 910, MO TOEEE (1.3x10° mg/kg/day) (2% L
12 T, B0 —iEEo A SIS (0.0042 mg/kg/day) & 0 HQ=3.0x107, /G - &AL R
13 OAEMEFGE (0.027 mg/kg/day) 0 HQ=4.7x10°, #& 132 A DA EMEFEAfE (0.0010
14  mg/kg/day) £ VWHQ=1.3x10°TH V. WFH HHQLAINE & 72~ 7,

15 BB, RRE=HF U T TRREEZ B Lz EFEo#SIc oW T, R4 E /T O RIE
16 P E L TiE, FA214E#130.0012 mg/m®, FRE224F # 130.0016 mg/m®, R 234F % 130.0019
17 mg/m®, FRK254E £ 130.00067 mg/m> T V) | Fi e e B Ok HH DA L B 1A L TV B 28, W
18  FTHOAEMEIZHOWT HHQIILKRM T - 7=,
19
20 EROFHEERFMEICONT, BESFEORKET=4 V) 7T =2 ORHIEE G E LT
21 HQZHEMH L. HQOXAHNTHIEH AE (ETSFED~H) & U THES Lk iR A2k 5-3610R
22 9, HQDM1LL k& 7e athslid7e o7z,
23
24 £ 534 KKEZAVVITBREICHETIRAZRRE (FER) IZH+5) XO#EE
- 0 = ! £tz
menmman | | O e | =0/
— s 0.0020 0.010 mg/m?® 0.20
HE-RESH s 0.067 mg/m® 0.030
RAANE me/m 0.0025 mg/m’® 0.80
25
26 £ 5-35 KRE=RULVRECHETIRORE(BEVDRUFEDERN)
27 IZEB 2RV H#E
i O i U ETIZ
ABERORE | Chong | soammom | 1002
—fikE 1 310" 0.0042 mg/kg/day 3.0x10”’
ERE-RESMH 0.027 mg/kg/day 47x107®
AN me/ke/day 100010 ma/ke day 13x10°°
28
29 £ 536 KKRE=AVVIT—FIET<HQ B4 BHIE M A
“*_fﬁw gi%_GUJOEEGﬂEmﬁﬁ(EﬁBE@Aia
7 — sl - RAESY KM AMK —BE - RAESY EHAMK
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=A)VIT—RICEDIEHE L) RV HEE
32 BTSSR IT D KEE=4 ) 77 =213 (HEIVEMICB T D KEE=4 ) 77—
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B axtGrl LI, BHFERER 2o 7clo, b EALOFE TOREIB W TR FRRE R
WThHholmZ L &2EE L TKEEE<0.0049 mg/L (= = FHA LR 254 ) 4 B T FEAH 24 i &
L CHERA L. OBk K B OV TP i 85 12 35 < FE IR 4 <1.98%10°° mg/kg/day & #ERF L 7=,
EESTFEOKEE=F Y 77 —ZICESEBREE &0 — ik, 804 - BAeEFEEK
OREOBNAEOHQEBE I L TY AV fift 21T o712, UV AZHEFHORER, & 5-837ITR"T X9
(2 BOBRK B OB TP 1T S < B R (<1.98x10°° mg/kg/day) 12 LT, A —fEkEMED
A EMEZFME (0.0042 mg/kg/day) & Y HQIE<0.00047, #% 1A bl « 38 4= Ftk O A E M FEA A (0.027
mg/kg/day) Y HQIE<7.3x10°, #%13EA AMEDAEMEFEME (0.0010 mg/kg/day) X v HQIZ
<0.0020CTH Y . WTNHHONLARN & /e~ 70, 72k, YikHuS OO E ORI ERE RT3 -
776
FHEFEFMEIZOWT, BEESFOKEE=X ) 77— 2 x5 e LTHQE R L, HQ
DRAFNCHE S (EISED %) & L THEH LM EELR 5-3810777, HQA1LL | &
AGSR: L) =N s A el it

F 5-37 KEE=HILJREICHETHEOZR BKRVARR)ICEITHIRIHEE

- ORORBTH | QURIHEIZHER _
R LR ERE ToaEnEEE | 0 @
—BEn 1 08x10° 0.0042 mg/kg/day <0.00047
EE-FEAESME ' 0.027 mg/kg/day <1.3%107°
A ANE me/ke/day 0.0010 mg/kg/day <0.0020

= 5-38 KEEZHI)UTT—RIZEICHQ R BAIEM A 3

o KEE=A1> 7 RE D H = =B (BRSO ~E)
e GO-WEN | BOER-REEE | BORAAR
1=HQ 0 0 0
0.1=HQ<1 0] 0 0]

HQ<O0.1 25 25 25

5-5 R - R 7—ILOBEETIVIZ K 5B HOTE

I T, 5-4-1 LR U HARMZEAET L MNSEM3-NITE & W T, FEfAICE S
()72 A — NAZ BT 2 3l xS E O IR B CORE A FM Lz, 5-5-1 TiX
OECD % CHAMMEAMIEYME (POPs) OEFEEMEMOMIE L L CIRB SN TV 5 R
P4 Pov (overall persistence ORE) Z K& 7=, Pov X, ZBALET WIZ Lo TRD 5 K
RO MR R 2 BRI EAE T DAL E & CEAMN I Y U SE T M OB 2 H 5
BN RKE VIEEREREEENR N EE X O POPS ICHELL L= EBMEEZ AT 200 AL
L%, 5-5-2 CIHBREEARNICERIREIZET 5 £ CORRINENEL M L, =
DHEFHERIT, IEMEOPEHE DA E > T b OHIM & B 2 Abw T, BURORF RO BREE
H O EOHIMER OIS H L EDIEEL 70 D,

HERHFIEIZ OO TR T A & AVIERIZHE U T,

5-5-1 #EZEEML
BLET T

! oECD (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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1, 3—7H# YT OREP COREMEEZMT 5720, MIEERHEMEOIEE Pov 2R
Too 22 TIE. REVEAIEYYE POPs D5 R VEFTAM 0 72 512 OECD %528\ THEME
NTW5EER % KB THWTWSET /L MNSEM3-NITE (24 Tl TsRkd7- (GE
M A % v AVIESR),

Pov IZ.POPs & POPs TlL72 W ' (non-POPs) & o 7= Fhig kit 4 & 72 5 % Reference
chemical (KIFRMIE) DORAEL . WSWE OEIE & x4 25 2 212 L 0§ L7z,
Z Z CIZ. Reference chemical (xfFR#ED) 1d, {RFEHI & L CTH—FFFENLFEWE CTH Y POPs
TdH5HPCB (ZZTIXPCB126 & L7-), T/ KU, 54/ KU, non-POPs & LTH
THEEEHE CHD N ruunoF Lo L UELRE BORIEME TH LB
E7 = VO TWEE LT,

HEZF M
ETVICANT HHEHEIZ, 5-4-1(1)THWE1, 3—7 X O8E ((bEEHE
FHHEH B & OVPRTR $EH &) % Reference chemical & 3L CTH 7z,
1, 3—7 %Y= L Reference chemical OB FRMELR & B B I A R 5 2 ]|
5-39 L U'F& 5-40 [ZR L7,

bz ko> 4.1.1 Persistence.
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+*® 5-39 1, 3—JTHT I ¢ Reference chemical (POPs) DL N IREDT—4

1ER By 1,3-7"4%" 1y PCB126 ThE Yy NN Y
DFE — 54. 09 326. 4 364.9 380.9
Bh = [°c] -108. 966 106 104 176
AKE (20°C) [Pa] 2.40x 10° 2.38x 10 1.13x1072 4.13x10*
KBEEE (20°C) [mg/L] 686 2.02x107 1.59x 102 1.86x 10"
-9 %7 —)L/K
— 1.93 6.67 6.5 6.2
DEEH G EE)
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
AP RIEREK [L/kgl 3.16 17800 20000 14500
. K= [day] 0.15 120 0.4 2
* b/ 827 [day] 10000 60 332 1080
g tiE [day] 19027 120 3650 3285
E" [day] 40000 540 1620 1620

Reference chemical DT —42 DHHIZDOWTIE, HBEHIZRLI=,

& 5-40 Reference chemical (non-POPs) DBt EHIEREDT—4

1HE AL JhonIFLY Mg E AVE Y £ 7120
NTE — 131.39 153. 82 78. 11 154.2
Lo [°c] -84.8 =23 5.5 69
ERIE (20°C) [Pa] 7.80x10° 1.20x 10 9.97x10° 8.44 %107
KIBHRE (20°C) [mg/L] 1.19x10° 8.00x 102 1.03%10° 6.98
1-F9%7—L/K
SEEM (o ) — 2.42 2.83 2.16 3.76
AV —Z# [Pa-m®/mol] 9.98x 102 2.80%10° 5.57 x 102 3.12x10
AHRRHELE
N [L/ke] 6.8x10 4.9%10 6.9%10 1.86x 10°
&R
YRR [L/ke] 39 52 18.5 141
5 x5 [day] 42 6660 33 5
:|: JKig [day] 360 360 160 15
g TiE [day] 360 407 76 30
=31 [day] 338 540 338 135

Reference chemical DT —4 DHHIZDOWTIE, HBEHIZRLI=,

HEGT G R
1, 3—7 %Y= L Reference chemical ® Pov OH#iFtFERAZE 5-41 12~ d, 1, 3 —
72 YO PovidbEEEHIEROEE T01LH PRTRIEHOLATH01H TH-o 72,
ZIOZENL, 1, 37X VT OEEMEIL non-POPs & [RIFEE TH D . POPs L V) 7%

PEIX 72N E WS RER E 7o T2,
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& 5-41 1, 3—T AP I> L Reference chemical D IEFEBE % Pov

¥ $E5% B £ Pov[day]
MEDREME ME £
tEEEHIER PRTR &%k
B
B2 FeE 37| 1,3-74aox: 0.1 0.1
R feeme 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

% PovD{BILPOPs D POPs RV Y —= U GHELFIDLT LLEET 504 T POPs 49 TI& POPs
MNESI I DHEISHREMNLFIEICEINTL S,

5-5-2 TEEIERMOHEET
i

5-5-1 TIIMEMEKZ T 57201, REPORAMEL —OOfRES L THER L7,
ZTIEHEHIT, REMEEREMAARNCHEG T 5, BREMUARNCH D & IRWE DA
R BT, RSN TN TNE R D720, ERIRBICET S £ TORMSCPEH
BRI THBRER N HIEAET 2 £ CORMIL, AR S,

-
—

HERE I
1, 3—7#% v OfbsFikEmERICES < HEFHPEH & F 721X PRTR $EH & %2 H\W T
R BERE A2 KD Tz, 7ok, T2 TIXEFIREOMEAFIERD 99% 2T 5 e 2 & &
BIFEREHE & ER LT,
TIThH, ETMCADNT D8 E L PR EALRIT, 5-4-1(1)THW=b D LH
RTH O B MEIR & BREEHLARR - IE5R 6-39 &R 540 (TRLI-bDTH D,

HEZTAE R

(b E R HIERICE S S HEFHEH EZ2 VW858, e A E % L RK & BT
M CEFREICEL, KETLI2ADRNICEFREICET S, —FH, KEIXEFIEE
TIZ10 MAREDORMZ 2T 5,

PRTR #EH&EZ H W56, S E 5 & RA L TECIHENM CEFmIREEICEL,
KT 1A URNICERFREIZET 5, —FH, EEBITEFRIRESEE TIZ 10 A RBEOR
Mz 2T 5,

HRRERITZETNVICL DA TH D Z L ICEEEZET S,
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5-6 REmE ) XY HFICET 2T HEERE/ENT

5-6-1 THEXRMEENOBRE

ARETIL, b HORBEGE Y A7 HEF OB RN 15 _FMEE(LFEWEORE., 5%
AR REO(LEE EOHB ORI E DEHEERH D03 &5 B B AR ST
AT 9o AHEFEZMEMATIZE 5-16 O 7 2 —(ZhWLATD i)~v)D 5 DOIHH ZxHRE L
7,

1) FFMc R E O Rl Mk

i) U R HEFHZ AW = B LSRR MR 55 o A e 2k
iii) PRTR ff 55 D ANl F2E

iv) PEH EAHERH AR D A SE

v) BRIV AR D A REFENE

DR )T, VA YW MERE T — 2 ORFE 2@ S 25, Znon
AT, R NGE O TRENEN & D358, AGHlO U 2 7 HEsHRs RIS R IT B HE
T MEREOT — X ORGRICHMEZIT O LERD D,

i)~ v )IZ2WTIL, HWiz PRTR 1, S&EFHMICIH WV TRE LIZHEH > T U A KW
BBV U AN OWT LY ERBICH L2 RICE X 2 5 LEIC OV TRET L7z,

B 5-16 [RTL50 ., i)~ v)OWThpT, WHORBERE 2 5 ik v L
feduid, TEHINEE & HRER Z MR D KT, £O X OIS L T, U RGO A REDME
WEINT-8ICE S T-o RS ik, (bEE EOHB ORI 22 LN TEX D L HI1T7%h
60

R O AL g B O WSRO O R S O RN Y — 2 P — X BEL TS0, U RS

OB PR b o TRITNIZENU LTI E S 20, T 27 8&) ThivZdet - %D
ERICHTHEREWNEL, 77 40 PREF D& EEB RSN T —ZICES B, Bl 205
DD,
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= REREBRT — N TWb7=
A | mmenr_z| L -
shE | o
. - e - WEHETH B AL —1RE. Koc XU BCF @
wgm f§f5§§§§ WU R0 RIBRIERET BEEXE C
e | om s & - BUEERDNBED, Tl HBOLBM
ok EHEEHE % B T (£ N U e o R R A6
EVEEZDND.
TEBEANERMEL BRI A ARENEMEL LEECH
i) PRTR st&¥&E LD I+ 4 PRTR ﬁ%f%’ﬁb“—ﬁb’tb\éo
A & |- PRTR EHSMESHEHEICH T BB OB
o R D& BERS (BRENDOHE) HIEEE
PRTR B HHIE®HR & D DORETIEEL,
A—H
kB EEEEEC i) 2 5. REICELCE. BARREGTE
V) | ESCHmERE HEBELTLND PRIR BHEA N EEEE
HIHE | OHELTULE| & - ELTENEER BN,
Wit | EELOTME
TREBELTULLE|> BUBECLORELTUA
L OREE  ARELTUACEARE KEEOAEL
EZELTULWEW=O, RFZELFTVFIZER
BEMA DS, LoL. G-CIENS =& 558
. ~ HEDHHERIC SIS, A DIE L
AEDNKETHY . F&AEHNARIHES
hNd, COZENLRREBEVT VA DTERE
P, BEHERCAE C BBERETEED
TEEM CELNEE DS,
S BAGHEROEEBERORRET UL
(B8 o it 5 0D R R 23 7 D HE )
 ARE-SUCITF_RE. BBBAD
G-CIEMS st B EIIMhBEMNTH D,
CKEE=AY T F—4 & GCIENS HEHRE
. B, T=8 ) U TF— A NTRETHS < &
hA ERHIERDNELE DO, G-CIENS O
e & ~ TERELGIBADE=5 )T F—5
+ N+ THWI ENSESEIZDWTIXE
RTEL L,

s RRICOVWTEETHAHBHMAHODE=4
Yo iThhTWb I e, RVF UL
TlE, SOLEZBRFOBEFG N EHIEL
=

> BRIEE=42YVJER

&® -

CcBREE=ZAYITT—RI2DOLT, KKIFE
S ENDRRKEBEER., KETEE 10 EHO
KEEZAY I T—ATREEREN L
Stt=%. BERELSEDAEICHTIEHE TR
EEHRKEEEL L TRHL:,

c RREZAIVTTEANEEEL G- thE
[ZDONWT. EBBEL G EEICHEZSRILY
MEBESNTVSL EEEFERLTLS,

- LERVEIRBEOBERMEMEICERE

sh
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BEHEIC

EE FEEHOEE | P22 | mmiuts =
BEH i

TEY. KKEBEIZODLWTEHEBEEE=-42)Y
ThfThh T,

- IhoEEEL BEE-4)USEREZEMIR
E£IDDEFLGNEHIBLL,

5-6-2 FMENEME
SR R ONWT, LT DA AT 5,

U R 7t GmE L. U A7 I OGS (ERA LR o R T
— X DWBRIE R ) T—F L TWBh,

M SRE (1, 3—742vxy) OMRT —2FoWRWE L, 1, 3—74v=x
YThHY, FHEENRWE L B LT,

5-6-3 #ELFEMMEIRE
~U U — R, Koc KUYBCFIZOWTIIHEHME CHh o7 2 EZW) 720, BEMT %
1Tolee BIRTA XA (18) ITHIT DREEMNT O FIEICEY, JEHRI & oRES T
UAIZEBT DY AT HEHZER LTZ0, LR o7, £io, Oz >V T,
P T — ZHERHE Z DT W W RiEFEEITIRWEE X D, LLEXD
AT HEFRE R RIETT AREFEEIFIRNEB X 6N D7D, T 5 0A O LB TR &
Wr L 7=,

5-6-4 PRTR EHREDFHEEM

1, 3—7% =%, (FIEICBT 2B GWmE & LEEICBIT 5 PRTR IR WE
M—HLTWD, 7272, PRTR i HAMERHHEH &2 1T DB OB BRI X 5y (B
AN S OPEH) 1L FIEDOFR TIEAR W2, PRTR JaHAMERHEHEZ W5 L 24
MOFEAM & 72 % SICEBENLETH D,

5-6-5 HFHEHTOTFIEEN

1, 3—7#Vx i, bHRIESEWE & PRTR IR WEN —FH L TRV, E5 BAE
RYEHIROERAZ A LT D720, AIRICE LTI PRTR J@ (15 8 & O 72 BRI RS 5 4 18
TLTIWEEZLND, ZODEBIREOMLEMEIFENEEZZOND,

5-6-6 REVTVAOLRHEREE

ARBEFETT VA TIERR EAKRBEOZEIIEE L T Wb, REgFE Y AR
MeFMENRH D, L L, G-CIEMS IZ X 5 /3Bl RO HERHE R AR, BEHelE o1z &
IWNEMKRKTHY, IFEAERRRUCHELEND (F] 5-33), O ENLAREFESTY
A DOARRHEFMEIL, HEFHRERICRKE S EEEZRETIIEOREEETERNEBZ LN,
Bex e NR OB L2 GO E YTV 4 GRERIRESEOZERM M OHEEE) 220 T
X, RRE=Z V75— L YA G-CIEMS HEZHEEE 1X 2 HTO®PHICINE » Tk
. MhRELSNTHD, KEE=HI) L IFT—H% L G-CIEMS #iiRE X, T=%V) 7T
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— BT AR TH D Z & ERBEITA OV E DD G-CIEMS OH#EEF THRilRE & 725
MEDE=F ) T T —=Z N5 TR ENBEAMIZOVWTIIE R TE R,

Flo, RRUIZOWTRETH Ao =4 ) 7R ThbhTnbd I enb, KR
UATIE, S ORDMEAOMLEILR & HE L7,

RIET=4V 7IHERIZONTIEL, RAETE=FV > 7ORMT— &1L, Hir 5 FMOHPH
DT —ZThHY ., Vil 22 FPELIRE, BFEMGE L TRHIESNTWA Z ENLEHAFRETH S &
Liz, £/, KEE=X V7 OBRMT —4% bEESFEMOFEADOT —4 ThHHZ LnbR
HeA[geTH b & LT,

U2 HEEFHZB W TR KREE L o KRE=X Y o ZEHIZ OV, PRTR @ TIEE
W1, 3=THIZUOIRAEPRE R D FERDERD D L DR TE T, EIT 5 FMIX
YELHS A SRR 21 A~ 25 FREE THENE L TBY . ZRHDOFEEIZEWNTHMO
HIEHS L L CEBETH-oT-b DD, HQ<1 ThH-o T,

REE=4Y VTREIZBODTRATEIRE & 2o T S OMOFEE ORI ERI E L TIE,
23 M L OO D AR FE O E R & LTI, SRR 21 4R 1T 0.0012 mg/m®, SERK 22 £ 1% 0.0016
mg/m®, Pk 23 4% 13 0.0019 mg/m®, K 25 41 0.00067 mg/m® TH V| g OB
DI IR L TH Y, WTFROFERICHOWVWTS HQIZ 1 R ThoTtz, £/-. KE
WZOWTIEHABRHTHY | BT /MCES S KEREOHEE & ITi TE 203, KIIZ DWW
T, BEET=4V VU 7REKDNG-CIEMS #EHEETH HQ<1 Tholc, ZTNHEZE L,
BT =2 U v JER A BIIE T 2 B S0 &R L7,
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1, 3—FHVxLiconT, MERBBICT 2 ) 27T lia{T- 0L F L hE
T

6-1 HEEETM

U A7 HERHI O oA BN ) (B SRR 2R 6-1 12T 5,

W N #REZ 12
DF—H W=, —&E
ZMEDEWIEEE & 72 D DIXFED A
RN AKAFETFHIE S D ATh
AT HDOE

EMESREHW D
HiEx b o TV AT HEHEITH T,

Xa75—2 Lo nnolzizd, oz
e, A - FAEBIEL IR A

& DA EL

K 6-1 AEHFEROFELD

e R B
@®ﬁ%f%ﬁ%ﬁ®o%\ﬁ%ﬁ
@(Emf)?%oto%h%h®ﬁ$Tﬁﬁ%Hﬁ
END, K x DRI

EUL P9

| = =S
TR

DR RrEICHE S <Y

FEMH AEEFEE
il 1’ — S ATE - RESM ELNAE
B BOZK LN RO WA RRER O LN
NOEL 2.
LOAEL LOAEL 1zyhYag
1y p!
. ;;_;5 4.2 mgi/l;)g/day ) 52Lg25n(1‘,3<3” 26.8 nli/zlﬁg/day 16. 1"{:2/!5“% G - El 0x 130‘_61
_ ug/m)
7798
T =
3 1,000 - 1,000 - - -
(UFs)
FEM 4.2x1073 1.0x1072 2.7x1072 6.7x107? 1.0x10°° 2.5x107®
Eali)E] mg/kg/day mg/m’ % ¥ mg/kg/day mg/m° = ¥ mg/kg/day **¥ mg/m°
VARESHER
Y94 2 FRTA EX (32YR 6—15
NOEL % B KERR (65 B B 6 B M _ (EEHR)
DIRHL fel/day. 5 B/ /day TIRAR B %5 T
B). IREHE ). KRR
REEE

E1 - 1B 2485/,

72 : LOAECH 5 D fE
F3 RODFHEEMN > DREE

F4

% A O ST E A 5 DI EAE

BHIHORAREICHELEZRE
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6-2 RFEFMME )R HEE

6-2-1 HHRZEDRBELT A& B
1, 374 VT AT OWT R 25 A DAL E I 8K O PRTR 1 # % IV T 52

Al OV 2 7 #HeGE AT -T2, 209 B, PRTR FHICES SFHERE RO ST LY

BiLTwWaEEZL, ERER 6-2~F 6-4 I ~L7T,

MNEFGZE 2 U A7 HERETIE, — etk 400 - BAFE R O AMEIZON T,

AR, MAREONTIZHONTH U RAZBEERITEO bIRhro Tz,

& 6-2 PRTRIBHICEOD(—BREHICHITHIIRIHEER

EHEB VAORHONRSS | uzomsmmy | C7RERRDE

BOZR KRR -KEHEH 5 0/50 0

R AR KIS 0/50 0
BOZR+RAZR KRR KBS 0/50 0

& 6-3 PRTRIEHMICE AR - HEBHITETHIRAVEHRBER

EHEB VAORHONRS | zomsmmy | C7RERRDE

Eoen KK H 5 0/50 0

RS KE S 0/50 0
BORE+RARER KKK 5y 0/50 0

% 6-4 PRTRIBEHRICE I RERMRAEICE TRV RHEEHER

RERH VATREOARTE | yzompmmy | AOREVEEE

EOEB KK 5 0/50 0

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

e e

SNy

6-2-2 BRAGHHEOEZEEEOLRERET T UAICLLHFE
(1) RIEHPREDZEREI S A OHE

SN e S s & U 72 BR B AL UE S A B T 3,705 HIASIZ DWW T, PRTR {§# % /= G-CIEMS
K DM RER A AW BB ML Y R 7 #dH 217572,
BOBRTICHOWVWT, & HEOIRWIEN AMED A EMZEME (0.0010 mg/kg/day) % VTV
AT R ZAT o TR R, T X T ORI Gt A T HQ<0.1 Th o7z,

F72. MARBRTOWT b RS EMEVIE N MO A EMEFEME (0.0025 mg/m®) % v
TY AT HERH AT T2 RER, T X COFfix & #1,5THQ<0.1 TH -7,

HQ # A & HQ Wt AD G EFHIE CREAM L 725 5K X T ORI xS 1 THQ<0.1 Th » 7z,

™
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100

1 £ 6-5 G-CIEMS [CKA#EHERICETCHQ EH R A
#O+%
NF—REOR o AARE At
pa - .
A — et ”%f* erAl | —@En ”i,;é* AL | BAAM
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
3 #F 6-6 G-CIEMS OFHEx RiLRICETHAROFEMERVBRARKICRIRKEE
HURICNF—FEHQD/I—EUEAILE (R 5-30 Fi8)
#EOER=[mg/kg/day] @nH
=5 @B A
fiE ( QWAL | HEM
R— a5 | #HA) BRICRDK | SREEC HQ
% (BAr+ | [mg/kg/da | HQ & O [RE FEMNA) | HQIRA | EO+I%
o IE 432 B [/ c [L1) yJ =D/@) | [mg/m®] | [mg/m®] | EQ/@) 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 2.4x10°® 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 3.4x10™* 3.4x10™*
10 371 7.0x107"2 2.4x107° 2.4x107° 0.0010 2.4x10°° 1.3x1076 0.0025 5.2x107* 5.2x10™
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 2.4x107° 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 2.6x107°° 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 7.5x10°° 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 1.9x1078 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 OFExRMBADKEEERVURKEEICEIINTF—FEHHQD/A\—
VRAIE(F 5-31 HFi8)
#O—fEE BO4HE-RESH BORENAM
P OEEL O
S fE ST i ST i fig
IN—ER [mg/kg/d HQ [mg/kg/d HQ [mg/kg/d HQ
qIL [[E v 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 8.9x1078 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 9.0x1078 0.0010 2.4x10°°
25 927 2.4x107° 0.0042 5.8x1077 0.027 9.1x1078 0.0010 2.4x10°®
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 9.8x1078 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 7.0x10°° 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
F 6-8 G-CIEMS DOiFfixtZitmDRKREEICRH I
NF—FLHQD /I —t22A)LE(FR 5-32 HiF)
D g A & BA— RS WA EGE- RESMY IR A SEAN At
AN W iR 2 | @FEE OBEM
£ N ST i ST i fig @HFE"
24 KA [mg/kg/d HQ [mg/kg/d HQ i ] HQ
L | B | [mg/m’] ey =D/@) 2 D/®) | [meg/mil | 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 2.8x107°° 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 1.2x1078 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 2.5x10™* 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 1.9x10™ 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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30
31
32

33
34
35
36

(2) REE=S) T ERICEDGHE

O XKKE=AVITT—RIZEDIC YR H#E

BT 5FEICRB T D RAE=F Y I F— 2 O RIEE TH 5 0.0020 mg/m® (FEKRE K
A4 i LT IRFI T 1T B W AR 0D B T ¥ % 0.0020 mg/m® (5 i L 5 C 8.0x 107
mg/kg/day) . i FEEEAEY) (Protected), Hi =2 AEY) (Exposed), i N EAEY) . A M OVALEY
LT D FE | S < R DB R & 1.3x10° mg/kg/day & H#HEF L 7=,

B SFORKE=FY 7T — 2B T HRRNOWUARKOFZFERE (BIE) &, %
AN— e, WAESE - AR O AN AR ERFHMEEA VT HQ 2 H LTV
2R BT o2, UV A7 HERORER, | 6-9 IR T XK 912, WMARKOZEREE (0.0020
mg/m®) (2% LT, WA O A E MG (0.010 mg/m®) &V HQ=0.20, Wk AZEGE -
&L DA EMEEEAHE (0.067 mg/m®) X W HQ=0.030. W AF& 78 AME DA 5 M FEARE (0.0025
mg/m®) XLV HQ=0.80 TH V. Wb HQ 28 1 K& o7,

FIEELSFEORRETE=HXY VT —ZICESSBRORKE TOERE & RO — k.
TR VAEGH « S AR B ONR VRS AU DA E MR E 2 W C HQ 2/ H L TV R 7 HEdtH %
Tole, UAZHERIOFER R 6-10 (TR T K 51 f O T o HUE (1.3x10° mg/kg/day)
W2k LT A i o A E MRS (0.0042 mg/kg/day) KW HQ=3.0x10°, #% M1 :%H -
e EFEME DA ENEFEAME (0.027 mg/kg/day) LW HQ=4.7x107%, #% [ F& A% AAME DA E M FEAT IE

(0.0010 mg/kg/day) L ¥ HQ=1.3x10°TH V. Wb HQ 23 1 Kili & 72 7=,

B, RRE=FY 7 TRRREZHE Uz EFEOHSIZOWT, R4 B /1% O RIE

RPLE UCiE, “PRR214EFE130.0012 mg/m®, SPRk224E £130.0016 mg/m®, Pk 234 % 130.0019
mg/m®, K 254 H£130.00067 mg/m> T V) | I i e OB HI AR IS B BE IR L TV B 28,
THOFFHEFME B IZ OV THHQIELLARM Th > 7o,

BHIISEDORKRK[ET=F ) 7T —2I2BWVWTIiL, & 6-111TR-T X912,

ST,

£ 6-9 KRE=FV I REICHET IRARRE(FR)ICEITEHIRVHE (R 5-34 Bi5)

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

£ 6-10 KEE-AVJBREICHETIROZB (BEPRUVEBBEMER)
IZBITBURIHE (R 5-35 B8)

1= & 72 BE S
VIR K O ORI DWW T o EMEHMEE B ICBWTCHLoA TH - 72, 72, 0.1=HQ
<1ERDRER L, AR D3N ANMEOF EMEFMAE 2 WD 723 Tlxo <1715 CTh

AEMEME | OROBERTO | QURIHEICHEAITIAESHED _
g EIE & Ha=0 @
—iEN 1 3310 0.0042 mg/kg/day 3.0x10°®
ERE-RESH ' 0.027 mg/kg/day 4.7x107
RAANE me/ke/day 0.0010 mg/kg/day 13x10°0
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1 = 6-11 KKEEZZYLYTT—RIZETHQ RA R A$ (R 5-36 Hig)
N D REE-AYVITEEQAEHR S (BEES EO~H)
X4 rOE% B AR5
— st Gl - S =M A — st Gl - 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@ KBEZAYUIT—RIZEDCYRYH#E
4 EITSHEIIRBITAKEE® =X 7T —2 137 (\BEIVEMICB T2 KE®E=4) v 7T —
5 HENHLELEN, MHEEBN R0, Kb EITOFEE TOREIZB W TR FRER
6 TMTHoTmZ LEEEL TKEIRAE<0.0049 mg/L (= 2 JHE RN 254EE) & e RIEFEFR N fiE &
7 L CEA L., BOBK R OV i i 12 R < B HE: 4 <1.98x10°® mg/kg/day & HERF L 7=,
8 BEISHEOKEET=H ) V7T —XICESEBRE L, O —&EME, B OEH - BAEFEL
9 URHOENAMEOFEEMNMEZHOCTHQEZHE I L CY R H#HiHE21To7-, U A7 HEFFORER,
10 F 6-121T7R" T K 91, BB M OVBHE i 1 L5 < $E B (<1.98x107 mg/kg/da) 125k L T
11 O —xEEOAEEFEME (0.0042 mg/kg/day) X 9 HQIZ<0.00047, &M « 34HEMED
12 AEMESHEME (0.027 mg/kg/day) X W HQIZ<7.3x10°, #% A F& A AM: DA EMEHEME (0.0010
13 mg/kg/day) X Y HQIE<0.0020CTH YV, WT I HHQM LR & o7z, B, Hikh oo
14  FEOWPEERIL N7,
15 BB/ EMIHMBEIZOWT, BEOSFEOKET =XV 7T —F xR LTHQEZHE I L., HQ
16 ORAPNCHEIEMES (EESEO~S) & L TEH LEHRE2R 6-13107-7, HOM1LL &
17 AR o T,
18
19
20 F 6-12 KEEZA)VJBREICHET IR OZR (BUKRUVAER) (CHITHURIHF (XK
21 5-37 H15)
- OROBETO | QURVHEICER _
AR AR ETE TraEnEmE | 0@
—REN <1.98x10° 0.0042 mg/kg/day <0.00047
ERERESMY " X/ ) 0.027 mg/kg/day <73x10°
RHAM me/esday 0.0010 mg/kg/day <0.0020
22
23 £ 6-13 KEBE=FYLTT—RIZET<HQ R 51HIE m# (& 5-38 Fi8)
. KEEZR LT EEDRE H S5 (BEESE D)
NF—FLEDRE 5 GOEE
— s ARE-FAESM A
1=HQ 0 0 0
0.1=HQ<1 0 0 0
HQ<O0.1 25 25 25
24
25 6-3 EREFED
26 LITIAFMEREIECR L, L TilmeE<,
27 Rk 25 4B OALIRIE RS G 2 W7o PEHIR 2 & OR%BE S T U AT S < AERITT
28 B U AIZHEFFOR R, — k@i, ASE - BAEBER R A OW T, RARRBEHTR 22
29 M@oY b Y A 7GAEFEITENFR 16 FAT. 0 AT AN 2L R CTh o7 (RO &
30 WARKOHQ &5t L7=HE)., —FH. Ak 25 4FE @ PRTR Jg HifE A2 AW 72 gEHIR = &
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DFRFE TV ANHS S NEREIZ T2 U A7 #HEGHoREHR, —ixd@rt, A5 - BAEFEL )
FEINAAEIZ DWW TR AR AR O WNT T DN TH U A7 BRI b ivieno iz,
1, 3—7 XV AHMLFIEICBIT DR X RWE L LEEICB T 5 PRTR R E A —2
LTHY ., PRTR IGEHO S ME BRI 2 PEHIR O H A2 A L T\ D72, PRTR fE#HZ HW
7o RS S D 5 D SR E R M 2 O fHlAE R L 0 ERRA KM LT\ D b o & L7z,

¥ BEE=X U U VBERICESEHME L LT, KRE=F VU 75— HUOKEE =
BT F=RICESL ) AT HER EITo T,

RRKE=Z V7T —ZICESSEREOHFH TIX, BESFIIBITOIRAET=4V 7
F— B DR RIEE TH D 0.0020 mg/m® (BHERE LR 24 4£8) 260 LT, RkIicB T 5%
R D FFE P FE % 0.0020 mg/m® (B HR B4 5 8.0x10™ mg/kg/day) | i1 I 5 2 /E# (Protected).,
H S ERAEY) (Exposed) . Hi FESEREY ., ARA OGP OREICESSKROBRES
1.3x10°mg/kg/day & #EZF L 7=,

B SFOR[E=FY 7T — 2B T HRRNOWUARKOFZERE (BIE) &, %
AN—Weg . WANEGE « BEFME L OB AN AR ERFHMIEA VT HQ Z#&H H LTV
AT HEHEIT o T2, VAT HEFORER, |’ 6-9 17T LI, WARKOREFEIEE (0.0020
mg/m®) 1Zxf LT, WA —fE#EE O A E R (0.010 mg/m®) LV HQ=0.20, Wk AL -
BN O A EVEREME (0.067 mg/m®) X W HQ=0.030, W A% Ak DA EMEFEATIE (0.0025
mg/m®) XY HQ=0.80 TH V., WWFiLh HQ 28 1 Kifi & 72> 7=,

BB, KRE=Z Y v 7 TRREEZBEN L EEROHAIC SN T, k244§ 0 M E
R & LTid, FRk214E#£130.0012 mg/m®, FERE224F £ 130.0016 mg/m®, K 234F [ 130.0019
mg/m?, SERE254F F130.00067 mg/m> T V) | e P OO R Y DLRE (R P 13RI L TV A 2%,
THOAEFEMEIZONTHHQIFLRE TH -7,

Elo  KHE=4 U 77— 2ICESSFHICH, MIMRICB 2 REE=4 ) v 7T —4
H7 < BEIERICHT 2 KEE=S ) v 77— 2 &8 L Lizn, BRINERN o727
O, i b EIEOFEE TOREIIS W THIH FIRIEARG Th - 72 2 L 2 &8 L TKERE<0.0049
mg/L (= = F4 FR2SE ) % BB RIS & U CHRAT Ly OBRK R OO FE 12 35 <
P 4 <1.98x10° mg/kg/day & HEEF L 7=,

ETSEDKEE =S Y v /T — SIS IR L | A — IR, O AT - BABEK
ORI MO B EMRIMEHQZ B L C U A/ HifH 21T o T2 U A/ R ORSR. &
6-12127R T & 91, BOBIK R OV P I8 12 35 < HB IR (<1.98%10°° mg/kg/da) (kL T,
0 — i E PO A FIEFEM{E (0.0042 mg/kg/day) & ¥ HQIZ<0.00047, #% ML - Je/EwEIED
AEMEMM (0.027 mg/kglday) & D HQIE<7.3x107°, #% 13 AMEDH EZMEZEAHE  (0.0010
mg/kg/day) &£ U HQIE<0.0020TH V. WFALHHQA LA & 72 o7z, 7pd, HaZH R OO
JEDRERE R I 2 Do 72,

PRTR ff#tZ T G-CIEMS (T X D H#EFHE R &2 W AMEFEEZEIZ DWW TR A LW A D
BN B TR L N R 7 HEFH 21TV, 22D HQ ZRd7-, £/, OO HQ &
AD HQ DAFHMETOFM 21T > 7=,

WA FRE BT DRGSR & . MARKOREEO F TIPSR BIRWERAEOFE
PEFEAIAE (0.0025 mg/m®) Z VT U A7 HERF 21T - 75 5. 1=HQ & 72 % 3Tl G2 #1523
0 i, 0.1=HQ<1 & 72 23l Gt 7S 0 Hii T - 7,

RORBICETIRERMMER L. BROBRBOAEEO T CEN R BIEVWEDAEOFE
PERFARAE (0.0010 mg/kg/day) % VT YU A7 #eGH 24T o 7o fE R, 1=HQ & 72 2 3T Affixh 52 s
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230 M, 0.1=HQ<1 &7 B EFMxt S S 0 S Th -7z,
BN AMEIZ OV TIEm R D HQ OB EFHEICOWT BB L7558, 1=HQ & 7 % i xt
S s 0 HisS, 0.1=HQ<1 & 72 2 3kt S 23 0 5 CTH - 7=,

G-CIEMS #3tf5R&EE=F Vv /T =2 &L L&, RRE=FV T T—H L Y
MR D G-CIEMS HERHREE L 2 HTOFPHIZIN E > THR Y, hEENTH D, KEE=X
Vo 75 —42L G-CIEMS #EHEEIX, T=X V) I/ T =X BV TARETHDLZ L LT
HEXR OGN NE DD, G-CIEMS OHEFH CHEIRE L R A MEDE=F Y I T —2 BN+ T
R BAEMEIZOVWTIEE L TE R,

PRTR EHIEHIC L D 1, 3 —7 ¥ V= OPeHEITH 62t (Fpk 25 4£%) TH Y . Tk
22 FEE LI CTh 0 | BUEDORESHEE T 2R | 2L U TREREN BRI 57
REMEITIR W EHE S D,

UEZBAELT, 1, 3=V 250 T, HESOLNDEH « WA O CIIH
WU~V DOPEH ke L7234, AR ikic s W T 27 N E SRR s E TR
WENRWEHBTEND,

6-4 HEEIHE
Friz7e L,
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[FREH]

7-1 SBLEEMACMFTUR

N

COFMEAERTAICHT->TEIR LT EEEICBIT A 8L E 4 5
U2 FMMOEMHTA X A | D=z v —EE2FR 711077,

£ 7-1 BBRLEBTHAT O ADN—D30—&

= AL N—o3>
- | BA 1.0
I | sHE %R 1.0
I | ABRREZ2OEEMHE 1.0
I | AEZEOREZHTE 1.0
V | Bih =t 1.1
V | REFHE~HHRSEORES A~ 1.0
VI | REFE~AEFICRCEREV T VA~ 1.0
VI | REF M~ HRAGHEROEZEEENHREL TV~ 1.0
VI | REBE=2UUJRHREAV KRBT 1.0
X | URDHEE - BEIERLF T -EUFEESD 1.0

7-2 HELEFHERE-E
AR U 7o B LA PEIR SR (3R & 2 R,
sty

Aldrich(2012) :ALDRICH Chemistry Handbook of Fine Chemicals. 2012-2014.

ATSDR(2009): Agency for Toxic Substances and Disease Registry. “Draft Toxicological
Profile of 1,3-Butadiene”, 2009.

CCD(2007): Richard J. Lewis Sr., Gessner Goodrich Hawley. Hawley’s Condensed
Chemical Dictionary. 15th ed., 2007.

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.

CRC(2009): Lide, D. R., ed. CRC Handbook of Chemistry and Physics. 90th ed., CRC
Press, 2009-2010.

EPI Suite(2012): US EPA. Estimation Programs Interface Suite. Ver. 4.11, 2012.

EU-RAR(2002): European Union, Institute for Health and Consumer Protection. Risk
Assessment Report (EU-RAR), 1,3-butadiene. 1st Priority List, vol.20, 2002.

Howard(1991): Howard, P. H. et al., Handbook of Environmental Degradation Rates.
Lewis publishers, 1991.
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HSDB: US NIH. Hazardous Substances Data Bank.
http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?HSDB, (2015-03-04 [f'&).

Mackay(2006): Mackay, D., Shiu, W. Y., Ma, K. C., & Lee, S. C. Handbook of
physical-chemical properties and environmental fate for organic chemicals. 2nd ed.,
CRC press, 2006.

Merck(2006): The Merck Index. 14th ed.

MHLW, METI, MOE(2014): {b5IEICE 1T D E MM LW E BT 5 U R 7 §FAl O £l
HA KA N, BB~ = & o &gV 4 ~. Ver. 1.0, 2014.

MITI(1990): MITL. 1,3-7 % Y= (HBRWEE S K-875) DOWAEMIT X 2 53 fif Bl
MOE(2003): MOE. {L:ME OBi5E U A 7 FHll 5 2%, 7% ¥= . 2003.

NITE(2009): NITE. 7 =21 —7 71 —FIC & 5 AWM TR BE 3 2 #d 2. 2009.
NITE(2005): NITE. {b#%E ORI VU 2 7 3%, 1,3-7 % 2= . Ver. 1.0, No. 9, 2005.

PhysProp: Syracuse Research Corporation. SRC PhysProp Database. (2015-03-04 [¥]
).

USHPV(2010): US EPA. Hazard Characterization Document. Screening-Level Hazard
Characterization, Crude Butadiene C4 Category.

7 -3 Reference chemical D EBILFEIRFEDIHFERESE

5-5-1 TR OB IZ 7~ Reference chemical D W FRAL R PEIR OO 175 i %5 %
& 722077, FRAMEIZ5-5-1DFK 5-39 L U'F 5-40 M,

%+ 7-2 Reference chemical DYE{LFHIERDIFHRIESE
T 408 | bY9ADT | IR

I5H PCB126 | 7Wb YUY AVE Y | E 710
Uy Fby IpE =
NFE — — — — — — —
Y X1 %2 %2 %3 %3 %9 X4
AKE (20°C) %1 4 %2 %3 %3 %9 %2

KBEE (20°C) *1 4 X2 3 3 9 4
1-F94%/—)L/K
SERRE HEE)

%1 X4 %2 X3 X3 %9 %2

A — R 1 | w2 | x2 | x3 | x3 | xo | x4
R RBELIE

FREERELR | o0 | s | we | se | s | xo | s
R &R

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 EE R MR R EE, L FDERSHERIRHM O X T L (CHRIP), R 21 F 9 AIZKRER
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24

X3 (¥h) B A ST B 17 B AR A4,

MEZMBEOME Y XV FHEE
X4 SRC PhysProp Database, Syracuse Research Corporation, 2009

%5 Estimation Program Interface (EPI) Suite RIZUXE S h TL B ERE
%6 Estimation Program Interface (EPI) Suite ZFUL)T logPow m S#EEH (KOCWIN (v2. 00) .

BCFBAF (v3. 01) Z I )

X7 NEDO iS4/ R U RV EEMRE 42—, THMI RV FEEE

X8 EEFBE/BFEFERVERES LEET—8 X—X (J-CHECK)
XOFHE I TRW=T—%, FR26F7H31H

5-5-1 CHFERE M2 Fv 7~ Reference chemical D& BERIZ 33 1T 5 B2 &
MRS AR 7-3 12T, FEARIZB O TOMOBFR O R OBREE SE L 2 B E LT-
BHEME 2O Z R, TV ELS RS 2R L, BAMEIX5-5-1 D%k 5-39

&(ﬁi 5_40 %ZSH\E\O

#& 7-3 Reference chemical DR F I LEHRE

TAWNY | M)ynnIF
5H PCB126 | 7hb Yy i 5 mIg{ERER | AUty | £ 712
J J
# | OH7Y AMRIS | 120% | 0.379%3 | 1. 74% 206 6, 660 21%5 4. 6%
E] RIS - - - 119%2 - 1, 1147 -
x # YA 0 *
2| g |TVURES ) ) N . 170, 000 )
# !
55 B - - - 423 - 33 -
w o | SO 60%7 | 591* | 1,080% | 360%° 360%3 37.5%7 | 15%7
K| B F | kSR - 7605 | 1,460%" | 320%° | 2,555, 000% - -
L | . . ;
AR - - 120% | a2 - 1,346% | -
g 5 R IR - - 1,080% | 360%° - 160%° -
w o | E0R 120%7 | 3,650%° | 2,555%4 | 75%7 360% 75% 30%
t| B
g M A | kR - - - - - - -
BENRLEY - - | 3285 | 360% - 105 -
x| ENR 540%7 | 1,620%7 | 1,620%7 | 337.5%7 540%7 337.5%7 | 135%7
K| O OF
& | # 8 | ks - - - - - - -
BIE S BRH RHA - - 629%3 43%3 - - -
FHIRE

%1 Hazardous Substances Data Bank (HSDB)

%2 SRC PhysProp Database, Syracuse Research Corporation, 2009

%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,
%5 Handbook of Environmental Degradation Rates, Lewis Pub,

1989
1991

36 Estimation Program Interface (EPI) Suite @ AOPWIN IZ &k 2 HEE
%7 Estimation Program Interface (EPI) Suite R BIOWIN3 M #&{ti+m S E
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Aldrich Sigma-AldrichiXZEH4205

ATSDR ATSDRCKEIEZMMERREIRR): [Toxicological Profile ]

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

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

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

EHC WHO/IPCS: NRIER{EY 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 27055 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: [Me2HEORE X5 |

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

NITER 457 & (BD) L2 E MR - Of) RSFHER M E RS [EP2MERSHTHE

PhysProp SRC PhysProp Database, Syracuse Research Corporation, 2009

SIDS OECD: SIDSLAR—F

SPARC SPARC Performs Automated Reasoning in Chemistry
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E%E L%ﬁ
ZEX:T

4
1,3—-J4Y1>

CASHEE 106-99-0
A -
RET—4
P ERRIZBT 2 @S FHME I ICH
EHRRA BEE & r°c] | HEBAEE GLP reliability :\'——7;;';-40) ENIERE EDFEF DM 5 |t —RE w%E Xk R—EDZ
. S
1[Aldrich Bt -109°C__[-109 2B X 543

1,3-butadiene

3 R E] -108.9 °C
4[CRC BT 108.9 °C[-
108.9(0.1)

1

-108.9 - - -

2B

Frenkel, M., Chirico, R. D., Diky, V. V.,
Kazakov, A., and Muzny, C. D.,
ThermoData Engine, NIST Standard
Reference Database 103b, Version 5.0
(Pure Compounds, Binary Mixtures, and
Chemical Reactions, TDE-SOURCE
Version 5.1), National Institute of Standar

Physical Constants of
Organic Compounds
(Section 3)

EPI Suite -123.21 °C

Bl

D

-123.21 MPBPWIN

2C

7(lucLID EYS EU Method no data experimental p.37
A.1,Directive result
84/449/EEC,
A1 "Melting 1B %
point/melting
range"
8 -109°C _ |-109 4A X p.37
9 -109°C _ |-109 4A X ZDith p.37
10 -108.9°C |[-108.9 4A X ZDith p.37
11|Mackay -108.91 °C |-108.91 - - - - - - Lide, D.R., Editor (2003) Handbook of 317
2B x 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.
T. HSDB)]




5 106-99-0
A -
RET—4H .
g—=m | . BRIZHT2 EtEHS FHME I ICH
1RERE EH f& roy | BBHEE GLP reliability :\'——%a;;‘—%o EnIERE EOBEDHM | =T, 7 [Fe¥—2% "% 3Tk R—CHBE
& Fy—

15_

16(PhysProp  [@hs -108.9 °C_[-108.9 - - - - - 2B X - p.1

17|REACHZ % (RS -108.966 ° |-108.966 [no data nodata |2: reliable weight of experimental Z D 1th review article or Exp WoE Melting

[-¢:1 Clno 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 b -141.84~- |-141.84 MPBPWIN 2: reliable weight of (Q)SAR Z Mt 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 EYS -108.9 ° -108.9 no data |2: reliable key study experimental Z D 1th 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 LY -108.902 ° |-108.902 key study oA X Kirk-Othmer 4th Edition, 1991 p.8, 13
C

2185

22 LY -108.9°C |(-108.9 key study oA X CRC Handbook 75th Edition, 1994; p.8, 13

Howard. 1990: BASF safety data sheet
23|USHPV 8= -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.
24[BHERRE (BA 10892°C|-10892 |- - - - N A N EFEXFR (ELHRRRS) K0875
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BEFMIEFVEELES [4
MEZH 1, 3—J&JTY
CASES 106-99-0
‘ -
b f =
S BHRRI=BTS BT
__ ==z |101.325 kPa| | JRIZEH = —|EMBEIICH
wane | e | EE G MESK | smomizs | olp | relibity FA5740 | WOHS | EOHSOHE BEIES ax—x s ik ~—UERS
[°C] 23 BT 4—
1]Aldrich -4.5°C -4.5 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

1
12
13
14

-441°C  |-4.41 - - - - - Flammability of Chemical
4A X Substances (Section 16)
EPI Suite 15.565°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: >
28 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 -441°C  |-4.41 - - - - Lide, D.R., Editor (2003) Handbook of 317
4A x Chemistry and Physics. 84th ed., CRC
Press, LLC. Boca Raton, Florida.
156.3°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 % - Monograph Number:
0001509
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R
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wame | ma | PUER cnivem| MEER | ppras | o | iy %2570 | gomm | gommownam [FHI7|1ar—2 s ik R—UER%
A[C] e 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##i5F |-4.5°C -4.5 - - - - - Budavari, S. (ed.) (1996): The Merck p.1
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 (kL
. HSDB)]
24|NITE##AY |-45°C -4.5 -4.493955 |101300 Pa |- - - - - Merck (2001) The Merck Index, 13th ed., |p.2
i 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 -441°C  |-4.41 -4.403953 11013 no data (2: reliable key study experimental % Ofth 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 A 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.
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1|Aldrich 1863 248379.6 |231647.1 |21°C p.543
mmHg 2B x
2|ATSDR 2110 281310.2 |199421.5 |25°C - - 2.11x10"3 mm Hg AIChE. 2000. 1,3-Butadiene. C4H6. |p.81
mmHg In: Physical and thermodynamic
properties of pure chemicals.
2B < 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 281kPa (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 21.9kPa 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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11 28.4 kPa (28400 2669354 (240K - - 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..




20

21

22

23

24

25

26

27

EXIEH

BRFMICENEBELES |4
MEEH 1, 3—-J4YTY
CASES 106-99-0
4
ARE
S BT TRERRICHTD SHEIZEBT
_ == |20°CIZBIT] | FHRICE] = = | FHEI=E
wams | waE | FoEE A HEEH | smmies | o | ety F—25740 | wows | wowsoNE BRIES | B —2 W ik B
a, E TA—
154 kPa 154000 403599 280 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..
184 kPa 184000 3308254 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 (185K - 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..
1 kPa 1000 68696169 |190 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..
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..




EARIER

BRI MERELES |4
MERT 1, 3—74> 1>
CASES 106-99-0
4
HRE
S BIF TRERRICHTD GilS R
— [20CIZB T g EHIRIB( = sz | SLIZ
wams | waE | FoEE A MEEH | smpns | op | relabity F25740 | WOHS | BOHKOHHE BRIES | B —2 W it R—UEBE
a, E TA—
28 2.3kPa 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 (205 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..
30 4.8 kPa 4800 16180339 |210K - - - - 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[2BLLE
oEERL 2 .
THEE
(20) ]
33|HSDB 2110 281310.2 |199421.5 [25°C CHEMICAL/PHYSICAL
mmHg 2B X PROPERTIES: >
VAPOR PRESSURE:
34(lUCLID 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 2282154 |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 Ot static |- - - Heisig, G.B. (1933) Action of radon on|p.317
method- some unsaturated hydrocarbons. lIl.
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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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

al. 1984

281000 Pa (281000 199201.6 [25°C SME (#  |extrapolated- Vapor Pressure (Pa at 25°C  [Zwolinski, B.J., Wilhoit, R.C. (1971)  [p.317
1) 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
4th,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
2B 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
fih,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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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 to 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 —-82.5t0 9.7°C
(Antoine eq., Weast 1972-73)

49 281650 Pa 281650 199662.4 |[25°C Z Dt 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..

Cc

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..

Cc
51 281230 Pa[281230  [199364.7 [25°C - - 5MF (1 [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 - - 5MF (1 [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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F—24T710 | {EDFELE

s |ERIED
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R—IBEEF

MOE#) AT 281310.2 [199421.5 |25°C Daubert, T.E. and R.P. Danner p-1
Ll mmHg (1989): Physical and Thermodynamic
2B % Properties of Pure Chemicals Data
Compilation. Washington, DC: Taylor
and Francis..
2110 281310.2 |199421.5 |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#AY |245kPa (245000 245000 20°C - - - - - IPCS, International Programme on |p.2
R EHEE Chemical Safety (2000) ICSC,
International Chemical Safety
2B x Cards,Geneva.
(http://www.ilo.org/public/english/prote
ction/safework/cis/products/icsc/dtasht
/index.htmA 5 51 ).
PhysProp 2107 280910.2 |199138 25°C - - - - experiment |- 2B % 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
1EER 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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60 255kPa  |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.,
2B % Syracuse, NY. Available online from:
http://www.syrres.com/esc/physprop.h
tm as of August 18, 2010..
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[insoluble] 3 1,3-butadiene
- 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_ 0 - 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[1atm] Phys. Chem. Ref. Data, 10, 1175, Henry’s Law Constants of|
28 X 1981. Organic Compounds
(Section 5)
EPISuite  |917.2 917.2| 856.212105]25 °C WSKOWWIN (Q)SAR
mg/L[2B LA
tofEzm 2C x
WTHEE
(20) ]
HSDB 735 mg/L 735 735|120 °C McAuliffe C; J Phys Chem 70:1267- (CHEMICAL/PHYSICAL
2B X 75 (1966) PROPERTIES: >
SOLUBILITIES:
IUCLID 0.05 vol%[of B H T 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 Db p.40
low 4A X
lubility]
0.55g/L 550 550]20 °C 4A X ZDfth p.40
0.735 g/L 735 735|20 °C 4A X ZDith .40




BEAER

Mt rYEELES |4
WEEH 1, 3—J489T>
CASES 106-99-0
4
KIBHRE
WET—4
« s—xm [OCEBIS mman . b LT g |fEHENES| RIS ;
BHRR KBRE | [ KiRE | T = pH HEBRAEE GLP reliability | ¥ —2571 | EOEE | EOBBEOHM | =0, 7| TEF—RE "% pay R—OESE
¢ [me/L] il D3k ~ Fa—
Mg

15(Merck [Sparingly  |BABET - - - - - - - Monograph Number:
soluble in | &l 3 X 0001509
water]

16|MOE#I#A5T |735 mg/L 735 735[20 °C - - - - - 2B % - McAuliffe, C. (1966): J. Phys. Chem., |p.1

il 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#I#] ) |735 mg/L 735 735[20 °C - - - - - - Verschueren, K. (2001) p-2
R FHlE 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 |- 2B 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 1th 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,
datajmodera Carcinogenic Risks to VOLUME 97, 1,3-Butadiene,
tely soluble Humans, VOLUME 97, |Ethylene Oxide and Vinyl Halides
(100-1000 A % 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 D fth 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




BEAER

Mt rYEELES |4
WEEH 1, 3—J489T>
CASE= 106-99-0
4
KIBHRE
WET—4
Pr—— 20°CIZH1T% [ ] TERIRIE T ] (E5EHS ST 018
BHRR KEmE | B KiRE | T pH HEBRAEE GLP reliability | 2% —2&7 ¢ | {ENIERE | EOEEDFME |1 [15%—24 "% pay R—OESE
[me/L] /L] RE OB > =
24(SIDS 0.735 g/L 735 735(20 °C [The pH |Z®D1th,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 - - HIEE 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|BEFF SR (690 mg/L 690 690(2045 °C Z D, AEF163 - experiment - K0875
ES FE3R1MBRIT al result
63K 9855 4A X
RICEDHBNT
kI HEHL
27 690 mg/L 690 - - - 4A X - K0875




EXIEH

BEFMLFNEELES |4
MER 1,3=7551Y
CASEH S 106-99-0
4
logPow
IRETF—5 _
. - | e B . o ‘rﬁiﬁfﬁl:&l‘f . L EEnS EiiES .
[ 0E & fi—=RiL ey pH HEBRAEE GLP reliability %)5\"0:_;;9;7'4 EDiELE EDREDHM o5 [7‘%)_:}"—7(9 "E Xk R—UFS
B TA—
1|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.
2|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.
3|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)
4|EPI Suite 2.03 2.03 KOWWIN (Q)SAR 2C X
5|HSDB 1.99 1.99 Z 0t CHEMICAL/PHYSICAL
PROPERTIES: >
2B x OCTANOL/WATER
PARTITION
COEFFICIENT:
6{IUCLID 1.85 1.85 23°C OECD TG no experimental 1B % Z 0t p.39
107 result
7 1.902 1.902 23°C z0 estimated by |CLOGP3 p.39
1t,CLOGP3 calculation Computer
Computer Program,
Program, MedChem Project,
MedChem Pomona ac %
Project, College,Claremont
Pomona (CA, USA)
College,Clare
mont (CA,
USA)
8 1.99 1.99 4A X p.39
9 1.99 1.99 4A X Z Dt p.39
10|Mackay 1.99 1.99 Z Dth,shake |- - - - Leo, A., Jow, P.Y.C,, Silipo, C., p.317
flask-GC Hansch, C. (1975) Calculation of
2B % hydrophobic constant (Log P) from 1
and f constants. J. Med.
Chem. 18(9), 865-868.
11 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

MEEH

1,3—J4YTY

CAS#ES

106-99-0

4

logPow

RET—45

1R#R%

& #—=iE

;ﬁ'lgs”ﬁ#

mix

pH

HERAEE

GLP

reliability

TERRIZH T
BF—RET1
DEH%IE

EDEEH

EDIEER D

B8>S
vy

ERS
1%5¥%—2R4%
TA—

&%

SCHR

1.87 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.

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

estimated by
calculation

calculated-
UNIFAC

4

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

0
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

MOERIHAFT
i

2B

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

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]




EXIEH

4

20

21

22

23

24

25

26

BEFMLFNEELES |4
MER 1,3=7551Y
CASES 106-99-0
logPow
I T — % )
] | s -~ ] | ERmIRISET ] . fetats| FHELISE .
1EHRiRA & R | T = pH ARG EE GLP reliability 64‘—(;_;;7-4 EDERE EDFERDFHH 5 |TEF—RE &% Xk R—UES
= TA—
NITE#E]Y) [1.93 1.93 - - - - experimental |- BREEENIR (1990412828RH) , |p.2
R FHEE result 2B % SAHmE M EEEE LEYEE
54 (http://www.nite.go.jp/m 5 5]
)
1.99 1.99 - - - - experimental |- SRC, Syracuse Research p.2
result 28 % Corporation (2002) KowWin
Estimation Software, ver. 1.66, North
Syracuse, NY.
2.03 2.03 - - - - Zot GEE |- SRC, Syracuse Research p.2
&) HEEE . 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 D 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 o |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
din the 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 D1t other company data(2009) QSAR WoE Partition
ated value] with  levidence 4c % coefficient.003
restriction
s
1.99 1.99 25°C 7[pH not nodata |2 reliable|key study experimental Z D review article or Exp Key Partition
stated, with result handbook,Lide D (Ed.)(2008)(CRC  |coefficient.001
but restriction 4A % Handbook of Chemistry and Physics,
assumed s 89th Edition.),CRC Press Inc. Boca
tobe 7.] Raton. USA.




EXIEH

B LFMEBELES |4
YE R TR 1,3—J4YTY
CASES 106-99-0
4
logPow
I T — % ]
_ s _ TEHRIZB T - (eS| FHELISE
&R & #H—RE | aE pH ARG EE GLP reliability é#—g;;’sév-»f EDFEE EOERAOFHM (=0, 7 |1E5F—2% "5 SCHR R—UESE
& TA—
27|SIDS 1.99 1.99 key study experimental 2A % 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

ERFHILANER L ES

WE BT

1,3=J4Yxy

CASE=

106-99-0

4
AU —R¥

RET—%

1HRE

A —

£

R
[Pa-m"3/mol]

Al "EE“ £S5

mix

pH

reliability

TBEIRIZH T
X —RBT4
DIk

EDFER

EDFERDEH1E

fEREtES
P

EIES
13%—242
TA—

%

AR

R—CHSF

ATSDR

0.074 atm-
mA3/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., llustrated 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

4C

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,
CW/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

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

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




EARIER

BEFELEMERE LES 4
MERT 1,3—745IY
CASE= 106-99-0
4

AU —RE

BET 5 TERIRICH T L S
S = Bl FERIRIZEI = = | FHE I

R s B | PEE on | ity |2%—x574| Eomm | mommomae |THE7|Gax—x5 ti% ik s L
3 a-m”3/mol] SRE DI >y ==
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
4C 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 X equilibrium (VLE) data, Yaws et al.
(VLE) data 1991)
12|NITE#D#]') X |7460 Pa- 7460 - - Ot (HEE |- - SRC, Syracuse Research p.2
Y FhE mA3/mol[7.46 kPa- fB) JEEE a0 o 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 |- 4c % - VP/WSOL p.1

calculation

14|REACHZ $}1% |7525 Pa- 7525 2:reliable  [key study (Q)SAR Z D1t other company data(2009) |QSAR Key Henry's Law

] m*3/mol[Mean Value with 4C % constant.001
for Bond & Group restrictions
Estimation methods]

15 7150 Pa- 7150 2:reliable  [key study (Q)SAR Z D1t 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 % Ofth other company data(2009) |QSAR Key Henry's Law
mA3/mol[Bond with constant.001
Estimation Method for restrictions ac x
LWAPC value]

17 7900 Pa- 7900 2:reliable  [key study (Q)SAR Z D fth computer QSAR Key Henry's Law
mA3/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 D fth computer QSAR Key Henry's Law
mA3/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.41
calculation butadiene of 0.735 4C X
g/L




EXIEH

BEFEEEYEE L ES 4
YEA 1,3-J40T
CASE= 106-99-0
4
AU — R
IRET—% _—
) — == 5 FHIRICE T = = | FHli T (=H
RS o SRR |BEEE | ety |3%—257¢| momm | mommoms |FRE7Gar—2s i ik R-UERE
(£33 [Pa-m"3/mol] BE DHIE &) 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

USA. Available online from:
http://www.epa.gov/opptintr/ex
posure/pubs/episuitedl.htm as
of August 18, 2010.

B L FMEE LES 4
WE &M 1,3-750Ty
CASES 106-99-0
Koc
AT TR+ BES
%= p A =) = = | Ml D2
WA | ER ﬁE BORE AERR on | tmee | MEma® | op | iy |¥—x67¢| EomE | EommomnE (TR |ar—x5 % ik s
i DHE e Ta—
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,
HSDB Koc 288 288 estimated by 4c x Z Dt ENVIRONMENTAL FATE:
calculation
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 et al. 1982;  |McGraw-Hill, New York.
Howard 1989 quoted, Howard 1989)
NITE#HA ) X |Koc 44 44 - - - - - Tt (EE |- - SRC, Syracuse Research p.2
Y FEE &) e 4 % Corporation (2002) PcKocWin
Estimation Software, ver. 1.66,
North Syracuse, NY.
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 4C X data(2009) desorption.001
restrictions
Koc 53.3[Estimate |53.3 KOCWIN no 2: reliable key study (Q)SAR Z Dth other company QSAR Key Adsorption /
from log Kow] with 4C X data(2009) desorption.001
restrictions
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 4 x
is 0.02,
0.05 and
0.1
respectivel
y (default
values)
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
4 « Agency, Washington, DC,
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BEFMIEEMES LES 4
YE 2 1,3—J40TY
CASE= 106-99-0
4
SR
RET—4H
TERIRA SR DRE HHAE MEE R HEBAEE GLP reliability fEDiELE EDFELEDFHH "% Xk R—UEBE

NITE#HI ) X [not readily 4%|0O_2 consumption LFETG - - - experimental BEEXAER (1990412828 [p.6

U EHEE biodegradable result B) . WSl E RS
LM EEEHFR

(http://www.nite.go.jp/HN 5 5|
H)
not readily 0%[O_2 consumption LBETG - - - experimental BEEXAER (1990412828 [p.6
biodegradable result B) . WSFHmEATEE S
L MEEEHFR
(http://www.nite.go.jp/HN 5 5]

H)

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

iR 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%| % D4th,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%[0O_2 consumption OECD TG 301D - - - experimental - K0875
result
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EEAmLE e e |4
MEEH 1,3-755T>
CASES 106-99-0
4
E3icd
P TR BIH
e == RIZE T = =| FEIICE
tgEs | we |BEX| BRUE loaewl mE  |mEomm| & | ER | pmaas P rlabilty | 3%—267¢| EomE | mommomna | T Gar—xs e ik R—UESE
%5 | mERE L/kg] DHE oM
1|EPI Suite 1 BCF 8.718 L/kg 8.718|BCFBAFWIN (Q)SAR
(wet)[2BLL
tofEER 2C x
LR




