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- [Isobutane] : TWA - 800ppm

- [Cyclohexane] : TWA - 200ppm

- [2-Methylpentane] : TWA - 500ppm STEL - 1000ppm 3 2H(TFHE o] g A)), ILA] A]2018-62 %
o ACGIH:Z&7|&

- [Isobutane] : TWA 1000 ppm

- [Cyclohexane] : TWA 100 ppm

- [2-Methylpentane] : 31 3 $12-.
o MESA wE7)E

- AR
o718 =27F

-AEJE

v AA S F5HE #
AIFE b2, 1, I AE, F EE R
OPBHES 7 ol WS of

A= S Q3 X2 & A

L. =0 At

03Z/N RS
SSFEL ARA wF B wE UMeA e A, ARG ATH AT S B I EnAAE 288 3
SIFEHRIE HATENY AUsEA BRE
SARE Al A3 §EAS sl L.
S Z A 2, {7 SEHES)
-1} ZEFR ST SEHEE Ak B AW )
-HAs = B 7 e A o)y A7 e FEkek 91l o] 9l A | ma A G o el viaA), IS E (W)
o HE
-3l B AHH HE e wFo] $HHE A, A=A AR AT EY A5 S B3 HE S LA L.
- 24 7EkE 3ol AlRbd W] 9 v A 2 A W) (AR ) E A A EHA 2
o&E RE
-alF B AAHd A e wFo] $HEHE A, At d na T A5 I3 st ey REgis e
o AA BE
-dF B AR HE EE mFo] $HHE A, A AT Ee A5S A S nEES AL
9. &8 384 54
7. o] &
-3 A
- ARge
L A | A A
k@A %] A= 5
2} pH A= 5
a0 A A= s
vl 27 Bedd #eE HY PR 7E=
Ab A3+ 80 C
of Tk &1 AP
2k 18k (aLAl, 71A) A= 5
2, 13} 3= Zak W 9 o] Ael/a)at AEle
7k S AEle
B &3 A8
3} Z/dE A2
RIS 0.9~1.1(-20C)
A N- 8-/ 5 Bl 7l 4= A5 e
Y, At wksle A= 5
o, Falex Ao
R 0.9~1.1 Ku
w, A A= 5

5/11




10. o]-7§ 16] =1} u]._g./\a]

R AT FIH L T €315

o S 3ok & 24
AR S

2k E3jA A=

ARYE

=

rr

Fo84
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- AR
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A
-3 A Pe3)

0. 2% o4 AR
o 74 24
A7 =4
- [Cyclohexane] : LD50 > 5000 mg/kg Rat (OECD TG 401, &=, AF4%13)
- [Rosin] : LD50 > 2000 mg/kg Rat
FEEE
- [Cyclohexane] : LD50 > 2000 mg/kg Rabbit (OECD TG 402, ¢+, AH4d-8l2
59 54
- [Isobutane] : LC50 658 mg/¢ 4 hr Rat
- [Cyclohexane] : 7] LC50> 5540 ppm 4 hr Rat (OECD TG 403, GLP, ¢+, Ab4318)
- [2-Methylpentane] : 7] LC50> 20 mg/{ 4 hr Rat
- [Dimethyl ether] : 7}~ LC50 308.5 mg/¢ 4 hr Rat
- [Propane] : =71 LD50 570000 ppm 15 min Rat
o A% R4 e A4
- [Cyclohexane] : E7] & W 0.2 A RFE-2AX/23 A1 8 A3, v A=A, E49H2]4°=1.93 ,EU Method B.4
- [2-Methylpentane] : 7] ol| A B]2}=73 <)
- [Dimethyl ether] : 571 2 NA = I Fof A5 Lo T
- [Propane] : A} 5§12 (EU Directive 67/548). rabbit /irritating @] 3!/A}=-( IUCLID)
- [Rosin] : E7] & o] &3 95 2A=24 A1 A3 ok A=54(GLP : yes)
AT E & EE AT
- [Isobutane] : E7] & ©] & <t A=A A1 E A3 w254
- [Cyclohexane] : E7] & o] &g Al gh=&d/A = A 8 4 3,
242] 3k Qtel] fhd 3] B35 5= AT 3. R AS AL AN Q1 AF5#]4#=1.3, OECD TG 405
2-Methylpentane] : £7] ol A H] 2}54 <
Dimethyl ether] : 5-7] 2 A3 &= woll AH5S Lo 7]
Propane] : A5 $1-2-(EU Directive 67/548/EEC). Rabbit/not irritating 2] 31/5- 2} (IUCLID)
Rosin] : E7] & o] &3 i A4 A8 A3} oF3k 254 (GLP : yes)

-1
-1
-1
-1

- [STYRENE-BUTADIENE RUBBER] : 7] & |83 ¢kx}=-4 413 2 ¥ (STANDARD DRAIZE TEST) : 2F &+ A} (Mild, 500mg/24H)

o 357 B0y
Auge
SEEERE
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- [Cyclohexane] : 71 1 3] 71 &5 o] &3t 9] R}l A A1 A ¥}, v 2914, EU Method B.6, GLP
-[Rosin] : 71H 3] 15 o] &3 1A A9 22} 54 (GLP : yes)
o ¥etAg
*AAAARAY
- A=
* -_J—’—‘g‘i o ‘r‘—l—- ]
- [Isobutane] : 1A (=& 7] LA (A12018-62%))
* JARC
- [STYRENE-BUTADIENE RUBBER] : 3
* OSHA
- A=l
* ACGIH

ARYE

* EU CLP
- [Isobutane] : 1A

o A AZ ol DA

- [Isobutane] : "] A &2 A &AW o] A| g &4+ EU CLP: 1B(1,3-butadiene 0.1%°] 4 3731 7 $-oll f&é})
- [Cyclohexane] : Al A W THFFAZ FAAEA AN, n B ES o] &3 575 AWM |OECD TG 4

i FAEE o] &3 2= A o] A 4 2 FOECD TG 476, A Al -7l Ur"i 157,
AA U R JS#HIE% 01% 3} 3 A A 0] % A1 & A #OECD TG 475, GLP, &4
- [2-Methylpentane] : "] & 57 =
- [Dimethyl ether] : P] A & &AM
- [Rosin] : "] EH A EAR ) AH A7 579 (GLP : yes)
o A=A

- [Tsobutane] :

- [Cyclohexane] : = (/)24 e} A 2] =543 A1 & A ZHOECD TG 476, GLP), A2 54 9 &Felo
(NOAEC(P)=500-2,000ppm(=1,720~24,080mg/m3), NOAEC(F1)=7,000ppm(=24,080 mg/m3),
NOAEC(F2)=7,000ppm(=24,080 mg/m3)), =& ©]-§-3F eo} 54 A1 3] 24 ZHOECD TG 414, GLP),
AS3E 2ol 8 WA = A -2 (NOAEC(E A 54 )=500-2,000ppm, NOAEC('Z 2 %4 )=7,000ppm,
NOAEC(E] 718 A 94)=7,000ppm) - P2 o] &3 oAt A S AN A3} F1, F2o] AL 27 43
(NOEL(A 41 544)=500 ppm, NOEL(A 2] 5-43)=2,000ppm), 2 =<} 577] S o] &3 I A A T,
A= AR BA S 02 BA AR F A4,

D QESE=SN s 8
2,000ppmell A A A1 Q1 A 2} 2h= oF st = AbehR H& eHY E?/l% BEAS
(NOEL(#])=500ppm, NOEL(E 7])=7,000ppm) - A =Z ©] &3 24 A| & A ZHOECD TG 416), % F S,
Jo & wHAd dgn o, Hekd g}l

st B715 dd o2 a3 H 4 I(OECD TG 414), A 54
- [Dimethyl ether] : A @ &£l 4] ejo}o} ufolol] JaFS Ao vtk vt 9l
B4 2337 54 18 =5)
- [Cyclohexane] : PEQ}/FE o] &3+ FASUA A A i]-OECD TG 403, €5, B d 5, w2 55, & 7FrA 5
A2 T4 Ao A HAn-EAd A4, s
3}3] Eeirculatory collapse 2 AFY 24 47] : 5417
- [Dimethyl ether] : 5321 A Al @S F0] m=FA] o] A o] o}y
ER BHRA S (HE =g

- [Isobutane] :

% A &)

)

H> 2:)

- [Cyclohexane] : = 3 2
2 o] 22 W) ot 1+ FASTH R ‘7‘550&4 7Hﬂ l I
Al <43 NOAECH A, ¥ A4 & &=500ppm, NOAECOFHE = *é =7,000ppm,
?j B
G FNOAECHA, YAl 4 % &=500ppm, NOAEC ©}7Hd 5-24J=2,000ppm
5 SR g gFo g gk A= W )
90 F9AE 7éi}OECD TG 413, DA H A FZol B ot o)= FA I = 35
NOAEL=500 ppm 31L& ol A] ¢k7he] 2154 291 NOAEL=2,000 ppm
- [2-Methylpentane] : NOAEL 1 mg/¢, %7] (Rat, male)- A @ 5 E(F2)NA 1357 HEF Y wZ A7 274 o] o] vYepd
Az A S HE H &, A YA A =T (regenerative tubule), ‘d73 ¥ SH(cystic change) T2
- [Dimethyl ether] : 7 9] FUS TalA] 13575 whE w=2] %5 A7,
=4 AHF 23 FAE v dE 2ol 7 = kA okt
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- [Propane] : A} 5 $12-(EU Directive 67/548/EEC). Central nervous system: 2 7 A < S5 TOMES)
o &Y f3lY

- [Cyclohexane] : 2 & 471 Q.o 28] 3}etA HHS doZ o] & 5% %% 0.894 mPasat 25T
o 71ek frald 9F

- A=

12. 373 ) v X = I3k

7t A=A

o o F
- [Cyclohexane] : LC50 4.53 mg/¢ 96 hr Pimephales promelas (OECD Guideline 203)
- [2-Methylpentane] : LC50 4.656 mg/¢ 96 hr
- [Propane] : LC50 > 100 mg/¢ 96 hr 7] €} ((A] &% : Fish TLm))
- [Rosin] : LC50 > 400 mg/¢ 96 hr

o A%
- [Cyclohexane] : EC50 0.9 mg/¢ 48 hr Daphnia magna (OECD TG 202)
- [2-Methylpentane] : LC50 5.424 mg/¢ 48 hr
- [Propane] : LC50 52.157 mg/¢ 48 hr
- [Rosin] : EC50 259 mg/¢ 48 hr

]

oXx
- [Cyclohexane] : ErC50 9.317 mg/¢ 72 hr Selenastrum capricornutum (OECD TG 201, GLP)
- [2-Methylpentane] : EC50 3.635 mg/{ 96 hr
- [Propane] : LC50 32.252 mg/¢ 96 hr
- [Rosin] : EC50 > 1000 mg/{ 72 hr

- [Isobutane] : log Kow 2.76
- [Cyclohexane] : log Kow 3.44 (25°C,pH7)
- [2-Methylpentane] : log Kow 3.21 (&74))
- [Dimethyl ether] : log Kow 0.1
- [Propane] : log Kow 2.36
- [Rosin] : log Kow< 1.5

o B34

Az

. AE 54

o BE FFA
- [Isobutane] : BCF 1.57 ~ 1.97
- [2-Methylpentane] : BCF 100 ~ 408
- [Propane] : BCF 13

o A&
- [Isobutane] : 65.7 (%) 35 day (714, W] A&, o] $- 2 E-&f )
- [Cyclohexane] : 77 % 28 day (024-H], OECD TG 301F, GLP)
- [Dimethyl ether] : 5 (%) 28 day
- [Propane] : 65.7 (%) 35 day

Zt EY ol F A

ARYE

ot 716 fal 9%

- [Cyclohexane] : &= Selenastrum capricornutum: NOEC72hr=0.94 mg/L growth rate OECD TG 201, GLP

13.917] A A%

7k #7138
-2%Fol el Aol Fol E3tslo] Qo] elste] Aelah] ool Aol 27t i olsh A P O R gt oYt el
F 92,
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4. &5 Do AL

7}. f-<IH 3 (UN No.)
- UN 1950

.5 44 HH
ool ZE, Q134

&3NS 994 7
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g ER
- RS

WAL AT 84 BE $4 u] Bad & Wask gAY We
A EF A AP EA ] E ol
- kA /\] H] 43 2] 9] & : F-E (Non-water-reactive flammable liquids)
:S-E

ERERELERS

- (Flammable liquids, floating on water)

15. 94 AR

7t AAARA B A g A
o AARBZAEZ
- 312 (Cyclohexane)
o xEV|FHAEZR
- F ¥ (Cyclohexane)
- 33 (Isobutane)
- 3l (2-Methylpentane)
0 FAJAEIA(PSM) A& dFEA
- 3l ¥ (Cyclohexane)
- 32 (Isobutane)
- 34 (2-Methylpentane)
- S1'3E (Dimethyl ether)
- 3 2% (Propane)
o ZYRFRAER
- 33 (Cyclohexane)
o BFAZARYGLER

- 313d% (Cyclohexane)

. sst2 A BT el 9@ A
o H5EA
A

o ALATHH| EF
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L

oA EdA AR % A

- el TR AT AR (A8 2002 B (F] 584 A A, 40021 B (7824 A Al)

2k w71 Ryl A A
A1l ol e A H 7 @ HJQES H e A)ell @ FE.

SR AEL A O MG 718 % H7) 2 el WA D

R P

o ¥ 7]2%?%’& a9
- H o H}k \:l

CEUERF AR
*FAEF A5

- [Isobutane] : F+; R12Carc. Cat. 1; R45Muta. Cat. 2; R46

- [Cyclohexane] : Flam. Liq. 2Asp. Tox. ISTOT SE 3Skin Irrit. 2Aquatic Acute 1 Aquatic Chronic 1

- [2-Methylpentane] : F; R11 Xn; R65 Xi; R38 R67 N; R51-53
- [Dimethyl ether] : F+; R12
- [Propane] : F+; R12
Y BT
- [Isobutane] : R45, R46, R12
- [Cyclohexane] : H225H304H336H315H400H410
- [2-Methylpentane] : R11, R38, R65, R67, R51/53
- [Dimethyl ether] : R12
- [Propane] : R12
" BT
- [Isobutane] : S53, S45
- [2-Methylpentane] : S2, S9, S16, S29, S33, S61, S62
- [Dimethyl ether] : S2, S9, S16, S33
- [Propane] : S2, S9, S16
om= #E] AR

* OSHA T4 (29CFR1910.119)

-l

* CERCLA 103 77 (40CFR302.4)
- [Cyclohexane] : 453.599kg 10001b
* EPCRA 302 777 (40CFR355.30)
-l
* EPCRA 304 717 (40CFR355.40)
-l
* EPCRA 313 77 (40CFR372.65)
-l
cZHER HIF EF
-l
o 28 HF EF

— o, = .
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l

e
hcass
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T
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o
i
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16. 99 22AR

7). A5 &4
-3 MSDSE AFAPHEAY Al 412 E 31855 1A] A2013-375(F WA AT 9] B X] 5ol
A At A 58 wefste] A e

- 3 MSDS*+ KOSHA, NITE, ESIS, NLM, SIDS, IPCS, NCISS<& A & 2}

B 710l A8kl = E

o

o
ol
ok
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o

.5z 4494
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