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Bz IEF R E2 <D Z &,
ZORE AT DRI BB TS Z L2 &,
B SNTHR D BNGET COMEM T2 Z &,
G SIVTAEERIMEESG L O H S RN &,
EPARRR ., WKEE., D@l R s L ORI 2 T %,
P TR A2 MR35,
SRITZER LV EL HMAIHDVITRIZIH > TBEIT 5 2 2213 H
%, mERBES KO FREMEN H B,
ReszBT 2L, 2Z25P CZOREITE Db CAEICHERE

\ZiET D,
HRBELZBZ T, RRELTHFSICELRNDOTEET S Z
i
[ AE*T5R ] DB ORI TSR EE IS Y 2 b,
RE
[(RERRESRME]  © BAEIOERL, KOBRWGITCRET L2 L, RaaBEHL
T Z &,
MagE L CTIRET D Z &,
it K A
EKFENSEEL TIRETHZ &,
R LA, BB, 1BRW., ~u iy JEMEZER. BB, WIS DBk
L CHRET 5,
DOREIES YO R B RET, A0CLLTORETRE TS Z L.
(R ELEE] DB ARLEE R OEE RS E R THE STV A R T
%o

8. (IKEMLERUREHE
RIEXR ¢ MREELZHETLREEZ LT, TARHE LianiEEL: 325,
DR WG ETIE <2 RIRER S XL OERBEF O 72 O R 25X E T 5,
CORVUTIS UCLURIRME T A - 3 T A ERR OB s 2 BT D,
BFEHEE : lppm [ZF L2 AFV K]

TRBE - AAREEEATES TWA © lppm [ZF Lo AF K]
(2014 4F) 2 5,000 ppm [ _Eb iR FE]
ACGIH—TLV TWA D lppm [ZmTF LA FT K]
(2014 4F) ® 5,000 ppm [ fgfkiRE]
STEL : 30,000 ppm [ _EEfliRFE]
* TWA : e B E(8 BEf). STEL : &RIE < B AEREAS 258)
RERE D RE AR RGEIRGE. 2 — 7V SRR B, BT REA, T L oAU R
A XITEET 2 i~ A7 ER~ A7 225 A (SCBA) &2 5 H+5 =2
&

9. MEMEMLFHEE

WREE A A D MR
IH H BNy 7 A—10
PRBERIDE  (vol%., Z24%H) PR
ReasWET) (MPaG, 20C) 4.8
* [ Ry 7 2101 @ TR 1F SETARZECX D,

B Ri AT DR

DA TFLUFFRTR PR

PA ) EEY (R KUK EY (R UK

B T — 7 JLEE 7L

B L&D (EDE (ppm) 260 —
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W R (C) 10.7 —78.5 [FH-#ER])

gl kR (C) —18 LIF 2L

H SRIE KR (C) 429 2L

PRIGE G (vol%) 3 ~ 100 (Z=&H) L

R E (MPa abs, 20°C) 0.14 5.73

AR (=% =1) 1.52 1.52

% (g/ml, 20°C) 0.87 0.77

n-A7 %) =K 5y EAR S log Pow=—0.3 log Pow=0.83

" R e K. AR SV K. AR P

10. REHRURIGHE D

B M X0 EE, M. &R, SRR ORET CEAT
HTZENRDY, KERBROMERZE D, ZBRDIRVIREET 560°C
PLEZINENA 2 L3R L, KRB ROfERE b2 b3, %< Db
B LL ST D,

ZEME FlRMERE DO TE,

fERRA H SO FTREME gk, AX, T =0 AOEKEY., B, TN BRbEk, B
BTN = B LV EALTEAL, BARSRTIHERTLZ
ERHD,
R, 8, KB, v~ 72U L EEAET LB EITT AR ORI
ERUG U TBEMAL A E LR T D Z ENHDHDOT, HHL TR
5720,

WET DR &R 500°C LA BT hn#k,
R, 8H, KER, v~/ RX U AEEETLHERAL,

RA LR E gk, AX, T =0 AOWKIELY., B, TN ERbEk, R
L7V =7 A,

fEMRE B R TRAERY BERAK, —BILRHE,

1. BEHERY

afEE &o

2353
WA o H A

T R

T B CA

KO R b
B2 & 8 R R OIS

ARIZx4 2 EE B ENE
T HRRRE

Z v h® LDsoffilE 72mg/kg GREEE U A 7 FHliE 2% (2003)) ¥
J 00330 mg/kg (NTP TR 326 (1997) 1%, T ZHKSy 3 BLW
X4 41C#%% 75, GHS % : X433 [mF Lo AF v K]
F—X7x L, GHS 708 : pFETE 20

7 v h® LCsofi & LT 34 [4000 ppm/4h, 1460 ppm/4h (VL L,
ACGIH (2001)). 800 ppm/4h (BgEEA U A 7 iHHi 2 2:(2003))]
DH B, 2 HRKSy 30 1 HERKSY 4 1234 T %5, GHS 0% : X
73 [mFLrddxy K]

Z v bk LCso 167,857 ppm/4h [ " f#{b R3]

GHS DEFICBIT DA ATH D, GHS 7% « ot 5ok

GHS DEFICBIT DA ATH D, GHS 7% « ot 5ok

UEME OKBER Z VT, 7RI 10% & 50%IRik%E & %
B ilERR 2 1~60 AMIAGAT U= it akbr <, RIEMTEIEA &
C7= (NITE #1#1 U 2 7 5HfiE 36 (2005)) & OWENRH DL, & b
TIHEL Ttk 15 R CHN D IRIE AT 2 Re & L. 2 D&/
AIEEEC, BEORREITHEMEER & BEIRTT 5, £, F
MR S E L= TF Lo F %y NEEEA L OBflic X5 R E
M G A S Cund  (NITE #1#1 U 2 7 2HliE 36 (2005)),
728, EU 20%T Xi: R36/37/38 (EC-JRC (ESIS) (Access on Sept.
2011) THD, GHS ¥ : Ky 2 [ZF Lo AF v K]

U XORICYFEDE 0.1~20%LL ESEME L T 5 A E A K
Z 6 BT 0 EEH U723k ©, MR B R & ORERE o flg
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E LT, B, JEE, Wk, ABNRESNREKGFIICHER L
L DA (ACGIH (2001). b h TOWRMEDLHEWMEIC L H1EL
BHEBCIRICEEOREZE U, HDHWITIRICAYELICKE
DK TEE L7273, 1 B 72 SIS O gl 03 Fifee L7- & s
(ECETOC 5 (1984)) 235, LI EX 0 FETERE & 135 2
20, 723, EU %1% XitR36/37/38 (EC-JRC(ESIS) (Access on
Sept. 2011)) Th D, GHS #i : X573 2A [=F L oA F T K]
T—=H7p L, 2B, TF L UAF Y FERIGER L7-BEmED
JEFI NS T b (NITE 181V 2 7 35fiE (2005)), GHS
R ETERY [mF LA XY N
ARYE L7 LV X —#E L LT Contact Dermatitis (4th,
2008)|2## ST % (Contact Dermatitis (4th, 2006)), ¥ Xk
OFER PR CRIEMEME L LT, TR & 2 B 23Ty
% (EMrE28)5(2010), GHS 0 : Ky 1 [=F LA v K]
~ 7 AW T X B EMEBSERER (ST in vivo #RHE(R
ZRIFHERER) T, BEORER (NITE #1812 7 3 {iiZE 36
(2005)) N"dH D, Fi=. 7 v FOBREMIEE A 73R R
B Lk (RIS in vivo & RFEMERER) T B0 WE
(NITE #J#1 U 2 7 3l 36 (2005)) 2AdH V., b b TIENEMWE
DOBIANEZEE ORI Y > 7 BR &2 V- Je iR B sk, /g
Bk &> B WO T Ik Y (0 43 (R AT HGRBR TR RN STV b
(NITE #J3#1 U 2 7 5¥liE: 36 (2005)), 7235, in vitro AR Tid,
T— A ARER (NITE #1#1V 2 7 3EfiE 36 (2005), Fv A =—
NIE AL —V9 iz AV T2 MERRBR (TARC 60 (1994)), E hfi
HOHESE A 2 W T2 R B3 BR (TARC 60 (1994)) TW i
HEEME (NITE #13#1 U 2 7 §EhE (2005) O@®ERH 5, GHS 4
B Xm 1B [mF Lo A%y K]
IARC (2 XY 7' —7"1 (IARC 97 (2008)) NTP {Z & ¥ T K(NTP
ROC 12th (2011))., FERF2IC XV 1 BEGERTRE 52 & (2010))
WS TWD, 28, 7 bO 2 FHORAIEL &RlBRC,
FFHHERE, PERE R Rz R, DA, R IR, MRS, B
BRME (1 M5 2V AR S, BEREERME (1 M 13 MERE T BICRTE L C
ML, &, PREOCIISBHOBETHE Tho72, &, FIRE
X< BREOIECTREFSMEO IR R IE, SR < EREOMET
R TARAHEREAS BN L 7= (ACGIH (2001)), ~ 7 2D 2 MDA
R TIE, HAABIONN—Z— R ENE RSN L, &I,
MECTIZFE 2N AL RN, EMROEMEY S oREENEINEZ R L
7= (NTP TR 326 (1987), 7. UZWE OB B\ MEEH O
FIRATT, BifE, BEAAOHE BN, BEEXSEEZ T
FEE RS L LI Z B OEFIIE T, ElRdH D 0T 35k
JEIE OB A STV 5 (BREEE U X 73l 25 2% (2003)),
GHS 738 : K43 1A [=F L oA F v K]
Z v MERIEY T AORZERID B AT < BRI K B AGER AT
RERICBWT, BlEo—HEES RO VWAHE (100~150
ppm) T, [FEFEOBA . BREAEAD . WRIEEIN, A
Wb 7p EAETE~DEEBNRD H TS (NTP TR 326 (1987),
NITE #1H#i VU 2 7 3¢liE 36 (2005)), ¥, ~ 7 A TILAAE
1200 ppm DXL FIZ LV HAEFICHF~Lv =7, IRER K8 (4
IRERAE), MZd, MELME, OZFR 2GR RBEENHEINT
W5 (NITE g1V 2 7 3HfiE 36 (2005)) 723, 7 v FB LTV
F OB OIX BT Z R D /20y 7= (NITE #)#
U 27 FHlE 36 (2005)), F£7-. b b TOEFEFAEIC LT, 4
B %1 E < 3R ST IR e BREE O AT A & L URPE O LR
ElzEmn o= (NITE #1#1 Y 2 7 3fiE (2005), GHS 433 : X
51B [ZmF Lo FF 2 R
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e AR AR
(BMEE < 88)

RS =
(REIEL 88)

W5 | IR 25

12. REZEHFR D
ARREME  KAREAFMN
()

KABRER EN
(BHiM)

W AT BEZITTZIZTLEALEDE N THRRRI ST 5 Atk L
LT, x5, Er, SRR ANBLAL, (A 708 O B ARkK T (B i)
B RHR, BT, TR AR PE S A ST s (EHC 55
(1985)), & Bz, w7 AT AIEL #& L7 Bk Tl LD50 (660
ppm) ZMRZ DA X AEXS 1 Y ORET, PR IREE, i
. WIRRRE, EFRRE/BIR I 0D, GHS ¥ : K1
(HFipRR) [=F Lo A%y K]

F o, REOMEIEDORIAESGT X 2 BT O %GB E S AW E Tk
W T 2—7 TRENFEE 22721 THBREORE THE S
NTW5 (EHC 55 (1985)), GH Sy : X4y 3 (GRIERILM)
[ F L A%y K]

b R ~DRBL LT BLRFIIEREOIE L F IR &
R L, 72, F5WVWBMEHMERZSRBRD D LRI TWnD
(ACGIH (2001)) Z &2bH[X4r 38 (BREMER) & L7z, 72d.
2 NOBWEOEFHENRH Y B2 5 < \Elo —mbrFIXEIC
X gEkiEEk e, X< BB O IR L OIR O THREFSEZE,
BAIEK, EW e Eofl, FEWR. FIR, ASZE{ERBE I
(HSDB (2008)) 73, Ziu b OIERITMEAE RN L Ok
WHRRDEFEICLDEEZON TS, Tz BILRBIEE
11% CIEH FAEIAEE, 10 43 CEFRAH, 25~30% TREEE L - il
JEAR T « a—<KEHHEK - BRIER, BT STV D
(PEEEF 15835 (1974)), [ E(bRFE]

IR IEE D OIRIRIZ E D | Wi 2~8 HRIX< \EA 1T 72
HH 4 AN 3 AT, B, FROKSHET., WHiHiEshEE 2
EaE ) A O RRY AR IEE | 1 N IR 72 & & 0E 5 ik
DRBMERIEN 2 BTz BREEE U A7 31l 3 2 % (2003)), £7-.
WREEOIT TZF L AF Y Rz 10 FRIE<ES N TV 9
B SRR IR R REE RIS E ST L, RO A
T PRI b T EZ AT 5 2 L 2R T HERAARE S
TW5 (FEEES 32 4 (1990), BB cit, 7 v hMZ 13
W A < 82 CREIBGEENJCHR . 1% B 88 BE KR HE o il 5% 28 1
(NITE #J#1 VU % 7 3HiE 36 (2005)) .~ 7 A2 10~11 [ D
ANIE < 5 B S ER) SO IE 18 S 4N B SN D R R~ D
# (ACGIH (2001)) Mg T\5b, GHS 0% : K5 1 (f#
BA) [mF Lg% K]

F72. 7 v MZ 100~500 ppm % 26 FEE O AIXL & THEIM, <
7 AT 255~600 ppm % 10~13 B O A < #& THRILEREK,
~EIrbvy A~ 7 Uy M OEREMIREE. U S ERE O
DA S TWS (NITE 911V 2 27 33-fiE 36 (2005)) Z &
~ 7 A2 100~600 ppm % 14 FHM O AL 52 TBIRHE D
P, 600 ppm TIXEEIEOFT I Z, 200 ppm LA ET&EE, B 1
B x5 K OWEN b Rz ot tEiE ok, RECEESE, (LIRME W D%
F % £E O SRIEMEHIIE O A KB BRI B W TR B HEBEICR O
7= & oW (NTP TR 326 (1987) 23H 0, LLEOEETIWTH
AL AMEFEFAOX 5y 2 \ZHHYS T 5, GHS 433 : X4 2 (ifn
. Bhg, <0E) [=F Lg% K]

GHS OERICBIT A H ATH D, GHS 435 « 4 H Gt

fIE (77 v b~y R/ —) ® 96 K] LC50 = 84mg/L (EHC
55, 1985 )26, K4y 3 & Li-, GHS ¥ : K43 [=mF L
v AETR]

EHEMEDO S D 1EBMEENET — 2 R EL TR, SR fRrEN
HY (4 FERTO BOD 12 X 53R 107% BEAF S, 1995)) |
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BAMEFMEX S 3 Th oM, EMEREMENMEV (BCF=<0.36~
0.88 (2 mg/L). <3.7~6.0 (0.2 mg/L) (BEfF/SH, 1995)) Z &
mo, XKook e Lic, GHS 008 : Kbt [=F Lg% K]
HHEWHEILE b Y A VEEE R OfEEICSIRE ST
7o, GHS 7081 : B TE e

BN O ZNIFEFEE T £ O F FIRGEHES £ ITBEEE ~RAT 5,
Bin DBREFIIESRITA L DT AMHEDRBFIATORN T &,

14. @ELDEE

= Bl

EEE S
[EE# LA

EE SR

WG R
[ PR A

e ERHIER

L2 AL 1 17

B b AR 15 ¥
KRl

g LSS i Ki=Fa iae

15. EHRZES

o pee X ARt

b2 E P H RS B E L
(PRTR &)

BIEN A2k

ME]apes

EIRGL, EREREONE, F
IER NEEMEOEREICE
THEE (BRLERBRE)

fiofas ik

RRTGYERS Tk
BHE S EES

EBEIE

16. TDDIEHR

51 I STHR D EAGEE

g bWkl IMO O#ANT, fizZfiixid ICAO/IATA DOHFLHNZHE

Do
1041
ib=F Lo L IR T ADIREY (b= TF Lo OEFFRN 'Y

% %A 8STEEWLTDOH D)
7T A 2.1 (BLKVERENTR)
PSRN

A 22 1B D HLEICHE 5,

WLZSEOBEIZHE S,

BB AMREZIEDBRETHE D,

BIERHI A = o — D — RT3 5,
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1. BRI fERRE

1.1 "R BT R
JIS-Z-7252 p24~25 [1S010156 (2t > 7o R FIEIC L D R SUL S KM RGO /78] DOFf
FALY ., HWEEILITOEY,
n
T Vi%/Tci > 1
|
BE A A BEO : 10% AT A D5 FEIE
OWEA A EO : 10%IR mﬁxmﬂﬁk
C:HiO=10%, CO2=90 %(RiEMEL A)
QRO EFIITHT 5 LM (Ki)
Ki(CO2) = 1.5
QOREMEHT AD Ki iz HAWTERZENRT U AT AL L TCEMDIREMZFET S
10%(C2H40) + 90%x1.5(N2) = 10%(C2H40) + 135%(N2) = 145 %
GOEEAFZMIEL T 100%E 325
100/145 x [10%(C2H40) + 135%(N2) ] = 6.9%(C2H40) + 93.1%(N2)
GO fb—F L ® Tei %% (IS010156)
1S010156(1996) EO Tei = 3.1%
1S010156(2010) EO Tci = 4.8% —ZbHEBERHA
O D& AW TEMDOIRA Y O al RV IS k% A

n
Y Vi%/Tci = 6.9/ 48 =1.44
i
1.44>1ThH V. Lo THRE S A EO : 10%IEA H AL Al SUXB I KIEH A TH 5,
F7-. WET A EO : 20%% 298 > 1, JHEAT A EO : 30%% 4.63 > 1 &720 . Wi d afkik X

IZBIKPEH 2 THh B, 1S010156(1996) O¥fE Tei = 3.1% AHEHLTSH. FEEC1 2825,
TP L. EEN AMRLEIZB O TIE, WE T A EO : 10%IES T 2T R,
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OFEHEA LD

LO. = 2 # KATE=Acute Toxicity Estimate
ATEmix ATE i PP Wi
ATEmix A D ATE L =
Ci : KAy 1 DI
ATE 1 ; X431 @ ATE
n : %5y %G 1% 1~n D)

(e sy ¥ — "R eT— 23— FLoAFT R 11, AEMER LY

EO WA : <7 A LCso 800 ppm/4 FKffi]
COz2 WA : 7 v b LCso 167,857 ppm/4 ¢

WE A A EO : 10% DA E (BA) DB

100 . 10 n 90
ATEmix ATEgo ATEco,
100 — 10 + 90
ATEmix 800 167857
100
_— = 0.0125 0.000536
ATEmix +

S ATEmix = 7,671 ppm/4 FfiH

PLEDOEE LY, WE A A EO : 10%D&AMERME (KA) 1T
e A\ - LCso 7,671 ppm/4 B[] &Rk oni-,

LI EOFERERIC LD > TRADKS ZRET D &
WA X434 (2,500ppm<[X4) 4=20,000ppm) & 725,

F7o, WEAT A EO : 20%1%, WA : X4 4 (2,500ppm < X453 4=20,000ppm) & 725,
100

m = 0.025 + 0.000477

S ATEmix = 3,925 ppm/4 FFE]
Wi A BO : 30%I%, WA : X434 (2,500ppm < [X4y 4 =20,000ppm) & 7%,

100

EE— = . . 1
ATEmix 0.0375 + 0.000417

S ATEmix = 2,637 ppm/4 FFE]

Uk




