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O #NEXT  EN,232E,2€H
O AI249 HMet @ 20 T2 A2 FMst
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O Fa @ FIIE rEAl E“ﬂ-_r‘ g2 351
O H2HM=E & 23t © 031-467-6114 A= =38
2. 7ol AFH
b, woll fIEH —i-rar
OISt M (flammable liquids) & 3
=4=4 &Y -_r‘-i- (‘:X‘) (ATEMlX :12.61<= 5)
EX HEY)| S22 (18l )(speoific target organ toxicity single exposure) &3 (&£5J] X=2)
o2 H2IM(skin sensitization) 7
S48 S4(acute toxicity) B3R —T‘—E—S (ATEMIX :3571.429<= 5000)
SH =4 (acute toxicity) ZI FE5 (ATEMIX :3030.303<= 5000)
Lt WYXEX 21 Z&st 310 HEX &5
O Q=X
O &z0f : 2D
O Rl f1€ 2+
H226 Clste Al & 3J|
H332 £25tH Ralie
H335tH336 SEJ1H N3S 222 = US. £33 L= HIISE 22Z = US
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p223 S0 E=AIJIXl OtAIR
P240 2J12t =ELHIE EXIGtAIL.
P41 HES (&I - 8] - ZH)HHIE ASBGIAIL
p242 ATHAJF 2GR = EFE MBOHAIL.
P243 E&I| &X £XIE FOIAL.
P80 ESEY - 2529 - 2ot - QHES TS FHESIAL.
pP261 2& - & - JtA - DIAE - B)| - AX0|2 S S TLISHAIR2.
P271 22| L= &[0t & = RUME FHSGHAIL.
P72 HAE HOZ 2FE =S BHEGHA DAL

- e
P303+P361+P353 LI R (L= HelIte) ol 22H: 2LYE LE AF[ES A HOAL. IIRE S2 N2ANUZs
ASIBEAIR )

P370+P378 StM Al: 22 1J| fch HESH ASIHE AESIAI(58 &X).
P304+P340 E&otH: dAE I A= R2 I

P312 EHEIES LI QZ2II2 (A HEs ¢

P304+P340 ELGHH AlEEH BIIIJF A= R2Z2 £I11D SEGHII #I2 XMHZ AES FHIAIR
P302+P352 IR U S22 U 21 HIFE RN2AIR
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SEE STO HEES ANA HEs 20 BIIAL
O Ug =5 Al :
Bl o B2E 4D A NAS Ao BLUS SXIGHAIL.
JIEY 014 HE Al SFR, WLTASLHN HE WSS STSHAIL.
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L JsH0l B2 LB R0 2@ I

O 58718 S8 29 : HOY, SE2, HHS, P&
O g2 S8 &3 : 2E, AM, IS, 2RE AFUS

O W% F= : U2, 84, AF0lY

O = 85 : U=, =4

Lt 22 soild 8=

1) ZcI(SAHEd 00l A AlQHA)

N
—~

w
—

O =248 =4

- Z3 : LD50 > 2500 mg/kg Rat (ECHA)

- A0l : LDb50 > 2000 mg/kg Rat (ECHA)

- &2 : Aerosol LC50 2.61 mg/L 4h Rat (ECHA)
O oY 2AM T= U324 EN A2 S Z0I8 U0l 2EE. (24, 48, 72AI2t9] B2 ¥ 1, B8, 259
&< 0.8) (ECHA)
O Ast & &4 T U234 @ ) A2 249 240ILE EX 50| 2K LS (2F 0&). 6249 2ES S6EHet
2 S0 HEE (24, 48, 72AI12 B B 29 /UXO AL 1, FSE9 H2 0.2). 028 g¢S2 Mot £ 4-720|
AL ZE H20 olZE. SHOILE 2 2459 AsEe ZEZX LS. (ECHA)
O &8J| M2 : JLITD A2 S5I| HAUSS 9X %S (ECHA)
O I8 naly @ JUID A 20 ZASIIM TR 2SS o2 4= AS (ECHA)
O gy

AHOIMBHY X2 Y6S

N2LS20AM 0 X2 98

IARC @ NtZ 88
O0SHA @ XtZ 8i8
ACGIH : Xt& 818
NTP @ K2 88
EUCLP @ ItZE S

O MAMIZ #Hol2Y @ g 293
O MAISH @ HE A2 SLA ZIIEH0 Ot. cHE MA/UY/AUASH HRZ0 SHECZ R8s &2 UUS
(ECHA)
O SEHEHAISH(1Z £&) : SEIIH W22 L22 £ AUS (ECHA)
O SHEHAISH(SE L) - HE S AHZH(NUHZE) SEZ 018t AILS ARIX LS, H Jis SHA S4
SIMOZ ROIgH J|HX WLIEISO| FE= ZHELX A4S (ECHA)
O goRdid @ Iz A8
on2o 22012 2L0HE NHZ OLMEA
O 24 =4
- 33 : LD50 8532 mg/kg Rat (IUCLID)
- Z1 : LD50 > 5000 mg/kg Rabbit (IUCLID)
- £¢ : LCO > 2000ppm 3hr(1732ppm 4hr) Rat No death Not classified (ECHA)
O IR 2AH £= U224 E)E 0188 NERAL/U=24 AIE Z20 HIXN=24Y (88X 0/4, 23X 0/4)
(OECD TG 404, GLP) (ECHA)
O Agt & 24 T= U234 @ ENE 0|88 Astz2A/I24 AE 2 HIASHY (BUSEXS: 0/4, EXMX=
0/2, Z2Y%4X=: 1.2/3, 22 XI4=:0.2/4) (0ECD TG 405, GLP) (ECHA)
O 387 H2H : Nz els
O Ols 24 : JluOld/maximization test (GLP): 124 @& (OECD SIDS; I1UCLID)
O gad
AR EHY T2 g8
DNELSREDAN - X2 esS
IARC : Xt& 83
OSHA : Xtz els
ACGIH @ Xt& els
NTP @ tE Q2
EU CLP : Xt& S
O MAMIZ #Hol2Y CHAHZ

©In vitro — Salmonella typhimurium/TA98, TA100, TA1535, TA1537 (2ASHHOIAIE, GLP):
S K2 A2810] Negative(S4), CHL Cel ls/SMIOIAAE (GLP): CHAIZANH S22 A2810| Negative(S4), HE
2EAIE/UDSAIE (GLP): CHAFZrAH BIZTHAI Negative(S4) (OECD SIDS: IUCLID)

O MA=H @ HE/AP (0, 100, 300, 1000 mg/kg/day for 44D (M) and 41-45D(F)) (GLP): MAlRHR0 CHEt SH HE0|
2SS HE/EQ (500, 2000, 4000 ppm for 21D) (GLP): JIEYM L= (2 LSS HS0| 21S. (0ECD SIDS)
O SHEEMIISH(1S &) : HE(S2, L2)/FF (500, 1000, 2000, 4000, 6300, 100000 mg/kg): lethargy(J1H),
piloerection(2), watery eyes(&8t &), anorexia(al= 2El), shallow breathing(E&E) & salivation(fHZ)0l 2
Z& . (0ECD SIDS)
O SHEEFIISH(= =) : HE/ZF (0, 100, 300, 1000 mg/kg/day for 44D(M) and 41-55D(F)) (GLP): SAH&0|
ZHECX $S. HE($2, 2=H)/EL (300, 1000, 3000 ppm for 2W) (GLP): 2to] Z=2F ALl =40 20|10, T2 sS4
=g X 8. (0ECD SIDS)
O &olwrdlld : Uz a3

Erar ol e
O 24 =4

- @3 : LD50 > 5 000 mg/kg bw rat (ECHA)

- @I : LD50 > 2 000 mg/kg bw Rabbit (ECHA)

- £¢ : vapor LC50 > 5.36mg/L (no death) rat (ECHA)
O o2 2AY £= N34 @ HIXH24(rabbit) (ECHA)
O Agt & &4 T= U324 : HIX=4(rabbit) (ECHA)
O 887 s : Xz g3
O L8 o4 : Xz els
O gy

ArHOIME A - X E SlS

NELSREIA - Az S3

IARC @ Xt&



ACGIH @ Xt= 18
NTP @ tE S
EU CLP : Xt& 23

O MAMZ BHOlEY : I8 28

O MASH : IR oS

O SHENIIISH(1s &B) : IR oS
O SHEENFIISH(UE =5) : U2 %S
O EoRd4 : X2 &g

4) n-F € OIAMEIOIE
O 34 =4
- Z3 : LD50 12789 mg/kg Rat (calculated, 12.2 mé/kg, based on specific gravity of 0.882) (ECHA)
- Al : LDb50 > 14112 mg/kg Rabbit (calculated, 16 mé/kg, based on specific gravity of 0.882) (ECHA)
S¢ : Vapour LC50 >21 mg/L 4hr Rat No death Not classified (OECD Guideline 403, GLP)(ECHA)

O IR 2A4 = U234 @ ENE ALz MRRAL/IN=4 A8 20, UH348S UEHUX 243 (ECHA)
O d&h &= &4 = U334 @ E)IE ALz ME=4/IM=48 AlE 21, =0 UH=32 22X ZS2A2K=:0.33/4,
EHXI:0.56/2, ZARXI=1/3, ZUE2EX4=:0.33/4 0ECD TG 405, GLP (ECHA)
O 887 w2lyd : MU= 8S
O ms 212y @ JUIIOS 0188 Buehler A& Z 1t HIFRIA OECD TG 406 (ECHA)
O g24
MM EAY - XE YUS
NEBLSRDIAM g AS8

IARC : NtZ 88
O0SHA @ Xt2 8l
ACGIH : Xt& 818
NP+ K2 88
EU CLP @ XtE 28

O MAME HOIZE + AIE2 W DIM=SS 0I2& HHCIOSASHBE0 AIE 21, HAIZEH |20 28101 S4
OECD Guideline 471 Ml W ZR7 XNE P 0IAS AE 20, S4 0ECD Guideline 474 (ECHA)
O dAaSd @ HEE a2z 2MU 44 sS4 Al 21, 15000pm~2000ppm0il Al MS, MSSHE, H0lEHE 2401 2

ZE NOAELsystemic toxicity, adult rats=750 ppm nominal OECD TG 416, GLP HEE A Z EHOF LY =4 AEZW, A

S 2 2o 2L, M 30 ZA R 52 €0l 2EHAQU 2Y SH20sE 2ZHSH0l 2 X222 #HE, GLP,
OECD TG 416 (ECHA)

O SEEHFIISHE(18 &) : MBUA B2 €2 &0 2ddl £S5 & HANS, I8, &2, R4 & st
OlM 31et&0l 20& (0EL Documentations(JSOH), 1994), ACGIH(7th, 2001), CICAD 64(2005), DFGOT vol.19(2003)). & &S
29 22 1.3 mg/L EY =0 2 2SAx, 22X SE & 0, sE2=t 32.6 mg/L EL =0 2ok 0l2d& S&0l
2t = E (CICAD 64(2005), ACGIH(7L, 2001), SIDS(2009)). Fo €& LEMA E21E =¥ 2SAXQY 22 42 01F &
oz 2xg. (NITE)

O SZEHIIISH(B=E 5) : HEE HALZ 132 (B2 FHE) L& AE Z0 =2 sZ0A SEJ0
Oist S8(2 X2 &4, 2410 WAHS0| 2ELUAS. "EF A $AS"0l L6t =5(1,500ppm O &t: 7.05mg/L/6 hr)
(S1DS(2009), CICAD 64(2005), DFGOT vol. 19(2003)). (NITE)

O s2Rd @ Uz &S

12. &30 0ixle 9

b dHs4
1) EcI(S A CI00l A AlQHAH)
O 0% Xtz 88
222 - iz 9=

=N}

O 2
O Z& : EC50 > 1000 mg/L 72h Scenedesmus subspicatus CHODAT (ECHA)

N
—

(%]
OO0 OO0y
Y2
e LTS ]
Bl

gl 22012 2L0HE HEHZ OLHE A

: LC50 100 ~ 180 mg/L 96hr Oncorhynchus mykiss (ECHA)

: EC50 408mg/L 48hr Daphnia magna (OECD Guideline 202) (ECHA)

: EC50 >1000mg/L 72hr Pseudokirchneriella subcapitata (OECD Guideline 201) (ECHA)

b CHOl Ol &

: LC50 >= 100mg/L 96hr Danio rerio (ECHA)

: EC50 >100mg/L 48hr Daphnia magna (ECHA)

: EC50 >100mg/L 72hr Pseudokirchneriella subcapitata (ECHA)

g OLMIEIOIE

& : LCh0 18 mg/ 4 96 hr Pimephales promelas (OECD TG 203)(ECHA)

22t= © EC50 44 mg/ 4 48 hr Daphnia magna (ECHA)

XF 1 EC50 397mg/L 72hr, NOEC 105 mg/L 72hr Raphidocelis subcapitata (Read-across CAS No 110-19-0) (ECHA)

U

Y 2 K

11 = 11 ]

L. &84 & 2ol

1) Zc (AU E @ CI0H0I A Al OF &)

O &84 : Log Kow 9.81 (ECHA)
O 2dld : g s
2) T2oE 22012 ZL-HE OEHEZ OLHE A
O &F4A : log Kow 0.43 (IUCLID)
O =y : Xz 83
3) & ol
O &84 : log Kow 0.354 (ECHA)
O =iy Xz 83

4) n-F € OIAMEHIOIE
O &84 : log Kow 2.3 (25° C, OECD TG 117) log Kow 1.78 (HSDB)
O 24 : Xz g8

Iz

Ch. MEs54



1) ZcI(SAHEd 00l A AlQHA)

O s5d : &g 83

O Meoild : 1%, 28d (02 consumption) No biodegradation observed (ECHA)
2) Tzoa :‘EIOI% SLHE OEHZ OtNE

O =54 : Uz 942

O *o%ﬁH’g . 83% 28day, Readily biodegradable (OECD TG 301 F, GLP) (ECHA)
3) B ol g

O =54 : 12 g8

O M2olld @ 2 AS
4) n-85E OtAlEIOIE

O =584 I}E =)

O M=20d : 83% 28 day Readily biodegradable (OECD TG 301D) (ECHA)

ct. EX0ISY
1) ZcI(SAHE @l CIOoH0l A AlQHAE)

2) TZZd 22012 2L:-HE oHZ OtHE.

=t

=2 s

3

-

etk CHOIONE

4) n-RE OLNHOIE

OF. JIEt Rl I&
1) Z2I(SAIHIE 2 Cl0HOl A Al OFAH)
e oS

2) Z2dd 22012 2LHE 0HZ OtHME &

Iz e

=2 S

3

-

Ete&t CHOIONE

iz s

4) n-RE OLMIHIOIE

t2 88

|0

13. HIIAI =2AE
Jb. HIDIgE -
- HYIE22 ZHEJI0 226t0 HolS2280 Oet Al & A
Rl Jiset A2 Fe2cgEez AN Melg A
RIEM S HWES Uy SEE 328 = 1 &HES2 A= 426N
SH0 RLEX @A otHH, SIHE S8 HolE2 MM A Melg A

Lb. HIIAL oA (2gE & & ZHO|
- ANSEEHEII2S &6t Al Xt=
£ XclAES €X1 2gsts Tl
2
A

Hols2eldy nd8s =€

ol H :
MNSEHUNA 2Mols HIISS AAZ2 XHelotHU, HIISX2Y
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14. 2350 28t 32
Jb. SOl S (IMDG CODE/IATA DGR) : 1263
L Sd =y SXY @ HE (HQUE, 23, olLt2, HAMRE, &tg0, HiLIAI, ZEAH, A Sd2 & AH 23 AAF
Zg) = HOE 2 22 (HUE SAH = EF%H 8
. 250KM2 |A8d S 3

O HYLESH(HY E= LR HII) ¢ Hiag
B AFEXIH 23 T= 23 400l 2RH 2 BRI UL TR SHE OF M
Nt 25 Al AESUED2ALN 0E
00T % JIEF REO LH BH L 25
O SITAl BISEXIS BF : F-E
O SEAl HISZXIS BF : SE
15. 88 AN
b MOIEBAYN OB X CEIFLISE, "VAHARWSE, 'RYLISIHARWUK", "HALSE, 'S
HoOEEINHENL ST

1) ZcI(SAHEd CIOoH0l A AlQHAN)
HNE=SSXE2E @ oig 8ls

SIJICHAIZE @ e gl

HAGYRHSE ¢ WY oS

RUSASHULSE @ oY oS

SAAYATUHASE © WY %S
E)ZEFE © Y oS
SI2II=ZLNM2E : eSS
|

SgaCad=H=E : HEAS



DHAHBDH(PINHBUHASE : HPUS
2) ZZHY 220I2 2=0Y OEHZ OMEH
HESSXNSE : dHg 818
SOINSE ¢ Y oS
HAGYRASE © WY oS
RHSASHULSE @ Y o8
SAAYANUASE © WY %S
CEIIFLIYSE WY oS
CESIEE LR
SEzNRHSE © WS
THOHSDN(PIHEHLSE : e
3) B CHOIME
HES2XSH : Y 818
SIINANSE ¢ Y oS
HAGYRHSE WY 263
RHSASHUASE @ Y o8
SHAVATUASE © WY %S
CEIIFLISE WY 9S
CESIEPEEE R
SEzARHSE © WS
DHAHZDN(PINHEHLSE : e
4) n-H2 OHMIEIOIE
HES2NSE : g ois
SIS : Y oS
HRAHYRHASE : 1% 014 2
RUSASHUASE ¢ 1% 014 21
SAAVATUASE © WY oS
CEIFLFSE - LY-E4 SETWA ¢ 150 ppm, STEL
CESIEXEEE R E
SERHARHSE © HPels
DHAHLDN(PIHEHLSE : e

Lt. ststSZ2e/Hol 28 M - g S

1) EcI(S A Z el CI0k0l A AlQHAH)
JIESE @ olgdE
MRESEZAN S5E 22 @ oflg 88
==& : olg S
Heted @ oilg 8ls
sX2ZE : olg S
HHESZAIHYSE : e 8l
MIHIZE : e SHS
SIot2Z @ ilEsls

2) Zzdd 22012 2LHE MHZ OtHME A
JIESE g
MRESEZAN S5E 22 @ g 8
S22 g 28
Het=2Z : dieg 8lg
SA2E g eUS
HESZAULSE @ Y 88
AtDOHHIZE : SHE 8l
SIot22 - oigels

3) EH& CholoNE
JIESE - gdE
MRESEZAN S5E 22 @ g U8
S22 g 88
Het2Z @ die 8lg
SASE g U8
HESZAUNLSE @ g 88
A2 E : dHE 8l
SOt : SHE'ls

4) n-2E OLMEIOE
JIESE - gE
AREEZAN STE 22 @ Y U8
=S22 g g8
Het2Z : die 8lg
SASE g s
HEETAUNASE @ g 88
ADTHEIZEZE : oiE 8lS
SOt SHE'sS

Ch. fIgScd2elgol A 72M : 4T H2AKRF Hl=2

1) ZcI(SAHEd ClOoH0l A AlQHAN)
e s

2) Z=Zd 22012 2L0HE 0HZ OtHME S
M4 HM2HKFR(H=84)

3) E& ol E
H4F H1ARF(H+=84)

A
=]

L

: 200 ppm



4) n-
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OLAIEN Ol E
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H2HRR(H S

2elgol st 7A

4)

Eet Hel3)ol sHeE.
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JIEE =W & 2A="ol 28t Al
1) ZcI(SAHEd CIOoH0l A AlCHA)

IUH(BFE RI 2EsT2aY)

SHEI]0 2o XZFHEOIIS(HH!

el
27
D222/ M2 (0SHA &) : g oS
D222/ M2 (CERCLA &) @ g o=
D222/ M2 (EPCRA 302 =#&) @ Y gis
D222/ M2 (EPCRA 304 &) @ Y gig
D222/ M2 (EPCRA 313 =#&) @ Y gis
D222 (RH2GEASE) : HY 28
DI2ARIFEB(AEESHASE) : HY e
DI=22CITE(RECISYFNEE) « HY gl
EU ERX2(HFE2RZY) © Y 8
EU ERFL(E2R) : WY e
EU 282 (d27) @ Y e8
2) T2L 221012 LMY NEIZ OLHEA
IU(ERE RI| 2HsEMY) -
5H%}O—|2
=AM
DI2221F2(0SHA #E) : HY 2Us
D222 F 2 (CERCLA #H) @ g 8is
DI=22IH 2 (EPCRA 302 #A) @ Y gis
DI=22IH 2 (EPCRA 304 7H) @ Y gig
DI=22/H 2 (EPCRA 313 #H) : Y gis
D222 (RH2YEHASE) © HY s
D22 E(ASESHASE) © HY 28
D22URFE(2ERISATVANEE) © Y gisS
EU ESX2(HHERZY) : Y 28
EU E8X2(AE2R) @ Y e
EU ESX2(0E237) @ Y 28
3) EraF ol
ZU(ERYE RI| 2HsEY)
Hetels
=2
D222 ZB(0SHA #E) : Y oS
DI=222/H2(CERCLA 7E) - Y gis
DI=22/H 2 (EPCRA 302 #&) & Y gig
DI=222IZ 2 (EPCRA 304 ) @ Y oS
D222 Z 2 (EPCRA 313 ) : Y oS
DI2AFE(FEHSLEHASE) : HY 2
DIRAIFE(ASESHASE) @ HY 22
fl=2clY B (2ECSATALEE) @ g oS
EU ERF2(HFERA) WY A2
EU ERX2(AE2R) @ Y ¢S
EU ERX2(E237) @ Y es
4) n-5 € OINIHIOIE
[H(TRY I QESE2LY)
eSS
=AM
D222/ HB(0SHA #E) @ Y gis
D222/ 2 (CERCLA 7&) : 2267.995 kg 5000 Ib
DI=222/H 2 (EPCRA 302 #A) @ Y gis
DI222I F 2 (EPCRA 304 ) @ Y oS
D222/ H 2 (EPCRA 313 #A) @ Y gis
DI2AFE(REHSUYHASE) @ HY 22
DIZ2ATE(ASESEHAST) @ HY 28
DI22RHB(2ERISYZHSE) : WY gl
EU S22 (HFERA) © HY A
EU ERX2(AE27) @ Y S
EU ERX2(d237) @ Y S
16. JIEt & D AE
b 1B =H

- ACGIH; https://www.acgih.org/

|ARC; http://monographs.iarc.fr/ENG/Classification/latest_classif.php

- Corporate Solution From Thomson Micromedex(http://csi.micromedex.com)

- NTP; http://ntp.niehs.nih.gov/index.cfm
- OSHA;
- NCIS;
- ECHA;
- HSDB;

http://ncis.nier.go.kr/

https://pubchem.ncbi.nim.nih.gov/

https://echa.europa.eu/information—-on—-chemicals/registered-substances

https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910. 119AppA


https://www.acgih.org/
http://monographs.iarc.fr/ENG/Classification/latest_classif.php
http://ntp.niehs.nih.gov/index.cfm
https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910.119AppA
http://ncis.nier.go.kr/
https://echa.europa.eu/information-on-chemicals/registered-substances
https://pubchem.ncbi.nlm.nih.gov/

EPA; https://pubchem.ncbi.nim.nih.gov/

SIDS; https://hpvchemicals.oecd.org/ui/Search.aspx
SISISANMBAIAE 2-SF SR (http://ncis.nier.go.kr)

ECOTOX Database, EPA(httip://cfpub.epa.gov/ecotox)

International Chemical Safety Cards(1CSC)(http://www.nihs.go.jp/ICSC)
ASESHEBHCIANAE | AYUBTHE (hitp://hazmat .nema.go . kr)
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