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1. SStRAISH A0 28 3L

Jb. HIZY : UICAT AlLHOIEE)

O 8228 : a4

O 3ANY @ (F)=RHAE
O Fa @ & 2SN B“ﬂ—_r‘ SER 351
O HBHMS & 22t : 031-467-6114 ATHAE ((P)BYIIL28) ZES

. 2o AL 28
OIS M (flammable liquids) & 2
24 =4 (acute to><|0|ty) E2 PE4(=I1) (ATEMIX :11.599<= 20)
SH=s4 82 A=24(28) (ATEMIX :1.5<= 5)
grok M (carcinogenicity) R&2
At & &a/s N2482Z (serious eye damage/eye irritation) &1
Aot = &=8/=E Iii“é%é(serious eye damage/eye irritation) FE2A
EX HM¥A)| SH2Z(18/==)(specific target organ toxicity single exposure) &3 (E&J| =)
o8 2A4/XIN24822 (skin corrosion/irritation) F&2
=4S4 (acute toxicity) Zd7 FE5 (ATEMIX :3030.303<= 5000)
SH =4 (acute toxicity) ZI FE5 (ATEMIX :3448.276<= 5000)
Lb. OIg=X 278 &6t 30 HX g5
O Qg=2Xt
Ojvzo @ 28
O Rl 218 237
He25 1olste il 2 =D
H332 EQ5tH Kals
H351 28 Lo Aoz oAl
H318 =0l Alst 248 Yo
H319 =0l Alst Xt=8 Lo
H335tH336 S &EJIH X=28 222 £ US. £E8 L= SIIE2 €22 £ US
H315 LI20 X282 2o
H303 &9|H RlE = AUAS
H313 MR H=6tH Kol &+ UAS

O gEX 27
- o

P210 €, D=9 HY, A3, 38 ¥ 1 o A2 RH ZlotA. =¢
p223 S0 AKXl OtAIR
P240 D12t =ELHIE EX\OH\IQ.
P24l SESH(XMD| - &) - )“HIE AF2GHAI 2
P242 ATt LASGHX] E’J‘: CTE AMESAL.
P243 B&EI| YX XXE FoIAIL.
P80 ESEY - 2529 - 2ot - HBSFE FHESIAL.

E

P261 2& - & - JtA - DIAE - B - AXY 019 ELE TIGHAIR.
p271 2| L= 2010t 2 = RUME FSotAIR.
P201 AI2 & Fg 2B NE HEGHAR.
P202 2= M OYEX 2F7E A1 Oloisot)l Molle FSotAl DHAIL.
P64 Fg 2ls & € 85 F/AE EXol A2A2.
-us
P303+P361+P353 IR (L= Maldte)ol 228: QHE DE RS ZA LA, MRS E2 MoANUEE
AFRIGHAIR )
P370+P378 St Al: 22 11J| 2AcH MBS ASHHME AMZEoHAI2(58 &X).
P304+P340 E&otEH: AHE SIJF A= RS2 FII11 SEGH| 2 MNZ AEE FIGHAL
P312 EEES L)Y 2A2I12 (A2 TES HOAL.
P308+P313 = E &Lt =0l RAZH: 2StHQl XX - XS FoIAIL.
P305+P3514P338 =0Il =22: & 22t S 2 Z4oHA A2AIL. JISotH ZHEUXE MAHSIAIZ. HE A2

A2,

P310 SAl SIZJ[2H(2AH S MES LA

P337+P313 =0l =01 XSS 2stHol £X| - £AS FATHAIL

P304+P340 E&otH AlEE BI1J0F A= R2Z H/II1D SEGI| #12 XAHZ AES FHAIL
I

P302+P352 IR0 =22 : O 2t H
P321 225t XMXIE SHAIL.
P332+P313 LIF Xt=0l LIEHLIE: SStHel £t - FO/E QAL
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P403+P235 & D10t & ElE R0l 225t M222 |ASHAIL.
P405 Z=EHXIE o0 MEGHAIR.
P403+P233 & D10t & ElE R0l 225tAI2. I HHOl 2HGIAIL
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TWA : 150 ppm,
STEL : 200 ppm

TWA : 200 ppm,
STEL : 300 ppm

TWA : 25 ppm,
STEL : 50 ppm

TWA : 50 ppm,
STEL : 75 ppm
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o, sJ1€e
of. HIE : 0.859
H.N-SE2/2 A=
H. XJodgs 25(C)
O. 2o =(C)
. A%
0. 2X&
10. HEH L B384
b, stetd ot d 2 Kol Bt Jtsd
TE oS
L. TOoiorg Z2A (&I YA, 52, Js §)
g, A3, EZ, JIE F32l =2 LIotAIL.
Ot&, 242 IIotAIL
Ch. mlshorgr 2&
ASHH, =35, Jtdd 22
ch. 2olAl M4E= RHSE
JEHMES(EA S)
1. sS40 &8 32
Jb. JIs4d0l =2 == F20 28 32
O &8J1€ S8 &Y : HOlY, s&=2&, Hd2, RE-
O 22 S8t g3« RE, A, 95, 272 AFYS-
O Lg &5 : N3, sta, AH014-
O = &85 U3, =4
Lt 242 Rold 32
1) -2 € OLHHIOIE
O 24 =4
- Z3 . LD50 12789 mg/kg Rat (calculated, 12.2 mf/kg, based on specific gravity of 0.882) (ECHA)
- A0l : LDb50 > 14112 mg/kg Rabbit (calculated, 16 mé/kg, based on specific gravity of 0.882) (ECHA)
- &2 : Vapour LC50 >21 mg/L 4hr Rat No death Not classified (OECD Guideline 403, GLP)(ECHA)
O IR 2A4 T= U324 E)E UHACZE IERAL/N=24 AIE 20, U242 LIEIWX &S (ECHA)
O &gt & &4 T= U224 0 ENE HACZ A4/ 24 AIg 20, =0 I2E LO3IX ¥S22X14:0.33/4,
EMXI2:0.56/2, 2LUX%=1/3, 2ULSEX4:0.33/4 0ECD TG 405, GLP (ECHA)
O &8J Moy + [tz g3
O TEe Hold : JILITOE 0/=8t Buehler AIE ZF HIWH2IA OECD TG 406 (ECHA)
O g4y
AMAOHMEAY & QS
NELSREDA - AZ S
IARC : Xt& S8
OSHA : Xt& 8isS
ACGIH : Xt& s
NTP @ XtE S8
EU CLP : XI& 8IS
O MAMIE BHOI2Y : AIE2 Ul DIMESS 0/2s YHZIEANESHH0 AIE 20, HAIZHH S0 2Hei0l S84
OECD Guideline 471 MH W ZRE X 0|As A€ Z1, S4 0ECD Guideline 474 (ECHA)
O MASH : HEES HAOZ 2M0 MA =4 A" 2, 1500p0pm~2000ppmil Al HS, MESSIHeF, SolgHe 2401 2
Z'E NOAELsystemic toxicity, adult rats=750 ppm nominal OECD TG 416, GLP SHEE AL Z EfOF £Y =4 AIEZ 0, A
2 2F R 2A, M 30 242 2 53 g0 2HLJSU LY SHE0E=E SHSH0l 2 A2z mHE, GLP,
OECD TG 416 (ECHA)
O SHENHAISH(1Z ©&) : AIZUA S 2 =20 2o S5 L HANS, S5, sE28, 24 2 IsE
OlA 5128r0l 210&E (OEL Documentations(JSOH), 1994), ACGIH(7th, 2001), CICAD 64(2005), DFGOT vol.19(2003)). Al&ls
£2 Z2 1.3 mg/L B &0 2ol 2SS4, 2H 5 L 0tF, sE2ett 32.6 mg/L £ &0 2ol 0l2ist 40l
ZHEE (CICAD 64(2005), ACGIH(7L, 2001), SIDS(2009)). Fo & LE0AN ENE XH SSAXQ 22 SA2 05 ¥
sto2 2tx&E. (NITE)
O SHENIISH(EE L&) : HES A2 1352 EU(3JI12 =8E) & ANE 20 =2 sZ0HA SEI12H0
st a2 U= 4, 24T WA B0l 2EEAS. "EFX LS"0 sigote 5% (1,500ppm Ol4k: 7.05mg/L/6 hr)
(SIDS(2009), CICAD 64(2005), DFGOT vol. 19(2003)). (NITE)
O EoRdid @ Iz A8
2) Mg ag AHE
O =24 =4
- &5 @ LD50 2737 mg/kg Rat (RTECS, ChemIDPlus)
- 21 : LD50 6480 mg/kg rabbit (RTECS, ChemIDPlus)
- £¢ : Vapor LC50 32 mg/ £ 4 hr Mouse (RTECS)
O If 244 T= U234 @ E)E UHALZE HIFRAL/IN=24 ANE 20, X=2482 UEUX 28 (0ECD TG 404, GLP)
O &t & &4 = U234 @ ENE ez Ast=£4/1=24 AME 20, U248 222 AMIA2X2:19.2/110
(OECD TG 405)
O &8I H2UH : Nz els
O LT 24 : A0 TIRu2I8s LOI|X 2S (ECHA)
O gad
MHOIMEBAY - XE QS
DRS8N @ X2 8s
IARC : Xt& &8
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NTP @ K2 8t
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Higtol
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0x

O MAIMI BHOIYAE : AIE2 W DIM2ES 0/Ssh SH2Io=EASAHABOI AIE 21, AIZAH 220
OECD TG 471 M W XRF Mg 0lasd AIE Z, S4 (0ECD TG 474) (ECHA)

O MASH : <RAIZ2ZE CAS No. 78-92-2> SHEZE A 2401 MA S4 AIE Z13F, 10000mg/L sSENK EHOIS A, Al
b, RIS, HIRAHHS XA E dE S2 AKX LS (NOAEL F1,P=10 000 mg/L drinking water) (OECD TG
416) HEES HACZ EiOF 22 =S4 AEZ0, 2H O MB0l 226t S LEi D12t & =&& HAOUH MEK =XI0t K2
oAl =S, 3000ppn2 =20 A BHOISH/ZDIE@E02 SHZS A0 e St XIHE0l 2L074D, RF 20Ot
HAEOl =2 CH SIIotHS (NOAECteratogenicitydmaternal toxicity=ca.1002ppm)(0ECD Guideline 414)

O SHENMINSH(1E &) : 8F L= 0IR2A0AM E2 =2 AIE Z0 L NsSHA STAB3AM S0l LIE
. SFUAN SEEL sZ0HAM AFN EE0l LIEHE. AIZH0IA & S2Al JI& =401 LIEFE (NLM)

O SHENFISH(BIE &5) © HEE HACZ 0t2H EU=4:002 AlE 21, =2 s&9 =2 2t2H ¢
2 | HI€0l R26tH S+, s AE/ME HIE2E RAGHH =US =2 =59 22 HFMOAH
M =50t =0t (NOAEC=5,041ppm GLP, OECD TG 413)

O EQRY : ECRolS: EFAJAXIOL 130 0120 HES, 3.44mPas(50C), 1.78mPas(75TC)

=2
=
=
=)
Q2
-

Z3 : LD50 1890 mg/kg Rat (ECHA)
- I : LD50 947 mg/kg Rabbit (NITE)
=9 : Vapor LC50 >6.2 mg/ 4 4 hr Rat EU harmonized Cat.4 (ECHA)

O I8 2A4 £= U224 E)IE 0188 IR 2AL/N24 AIE 20 =40 2&2& =8 @ 1.7, 2 © 0.3 (0ECD
TG, GLP) (ECHA)
O Agt & &4 T= U324 0 Alg2 W Hets 0I86 A & S4&/I34 Alg 20 =2 U240 2&E (ECHA)
O &8J ey + [tz s
O L8 224 : JUIIE WAL maximisation test AIE Z 2FEX 2SS (ECHA)
O g4y

AAOIMEAY - X g AS

NELSTEIA @ 22y 2

IARC : Group 3

OSHA @ Xt2 98

ACGIH : A3

NTP @ XtE 88
EUCLP : t& S

O MAINIE HOIRA : Invitro DNA &4 2 23, A2 W ZRE AZ2 XX LS ONA 84 AIE 20 A=A
H S200 A0 S4 (0ECD TG 482), In vivo IRE ] A AL AIE 2 24 (0ECD TG 474, GLP) (ECHA)
O MAISH : HEE (AR 24 MAl S4 1 ZD0 XIFHQ FE0| 2HEEX &S (0ECD TG 416, GLP) (ECHA)
O SFEIHFISH(1E &) : S8 U328 L2 £ AS (ECHA)
O SHEEFIISH(BE L5) : PSS 0|2 BIE2HISH AIE 20 QoS Q80| 2E X 2%S. NOAEL 143 mg/kg
bw/day (OECD TG 408, GLP) (ECHA), O}Ptd BH=ESUSA(ED|, 90, 812 MAISQ =) NOAEL 100 ppm (rat-2+), NOAEL
250 ppm (rat—AlZ), NOAEL 625ppm Ol4& (DFRA) (AU EHATR GLP S& AIE, 2017)
O BREHA : X2 23
4-HE-2-BES
O 24 =4

- Z3 1 LD50 2080 mg/kg Rat (NITE, ECHA)

- I : LD50 >16,000 mg/kg rabbit (NITE)

- &2 : vapor LC50 11.6 mg/ ¢ 4h Rat (ECHA)
O IR BAY = U234 : E)E YR NRRAL/XN=2H AIE Z0, U340 2EIX %S 0ECD TG 404 (ECHA)
O AEt = &4 = U224 @ ENE 0|28 A &= &/I24 AIZZ D 28 X222 X4 0.08, &M 0, =& 0.80]
ZHEE 0ECD TG 405 (ECHA)
O 887 oIy @ X2 gls
O I U2A : JUIIIES HACZ IIENUDA AIE 21, BIM2 203X 2LS(ECHA)
O gy

ALOIREAY IR S

DELSEDAl @ LA 2

IARC : Group 2B

OSHA @ Xt& 88

ACGIH : A3

NTP @ Xt& A8

EU CLP : Xt2 8lS
O MAMIEZ HOIFAE @ A2 Wl DIMEE 0128 YHCIOSHSHHOIAIE ZDH0ECD TG 476, R F FMA OIMAIE 2
THOECD TG 473, CHAMEEAEH SMMAI S84, MHl U ZR] MEFRE 0|86 LAHAIE@ZD S4 0ECD TG 474, GLP (ECHA)
O MASH @ HEE 0|26 YESH/ZEIIEH AIFEZN A 2 SIt, Bt ME 24, 23XH S0 HEZJSLE I

ol et SHE & X LS (NOAEL 1 000 ppm) (ECHA)
O SHENMIISH(1E &) : MM JIE - B U224, S5 - SIS - 2E S92 015 HE8 #tdtote 55 o1&
SA0| LIEtY. S2 AE0A OF =20l LIEFE. (NITE)
O SHENIIISH(Es &) : HEE 0/2c H=EE5USH AIE 2W(S)]) A48Z) 52 2 HESY 980 ol =
E 2 UASLt 2tNE P23 NOAEC 1840 mg/m3 (ECHA)
O EoRdid @ Iz A8
12. &30 0IxXl= S8

Jb. MEISY

1) n-8 € OLNHIOIE
O O{& : LC50 18 mg/ 4 96 hr Pimephales promelas (OECD TG 203)(ECHA)
O 22F : EC50 44 mg/ 4 48 hr Daphnia magna (ECHA)
O Z=F : EC50 397mg/L 72hr, NOEC 105 mg/L 72hr Raphidocelis subcapitata (Read-across CAS No 110-19-0) (ECHA)

2) DIg g 3AE



O OI& : LC50 2993 mg/ 4 96 hr Pimephales promelas(Still-water culture, OECD Guideline 203, GLP)
O 2% : EC50 308 mg/ £ 48 hr Daphnia magna(Still-water culture, OECD TG 202, GLP)
O Z& : EC50 2029 mg/ 4 96 hr Other (Pseudokirchnerella subcapitata, Still-water culture, GLP, OECD Guideline 201)
3) AOIZ2 M2
O O{& : LC50 527 ~ 732 mg/ £ 96 hr Pimephales promelas (ECHA)
O Z2rZ : EC50 >100 mg/L 48 hr Daphnia magna (ECHA)
O Z=& : NOEC >= 100 mg/ ¢ 72 hr, EC50 >100 mg/L 72 hr Desmodesmus subspicatus (ECHA)
4) 4-HIE-2-HE2
O OI& : LD50 >179 mg/ 4 96 hr Brachydanio rerio (OECD Guideline 203, GLP) (ECHA)
O &% : EC50 >200 mg/ ¢ 48 hr Daphnia magna (OECD TG 202, GLP) (ECHA)
O X8 : EC50 >146 mg/ 4 7day Other(Blue algae, OECD221) (ECHA)
L &34 & 2oid

1) -5 € OLAIEIOIE

2) Mg OiIE'

O &aA

O IOH@

: log Kow 0.3 (40 °
A

A : log Kow 2.3 (25° C, OECD TG 117) log Kow 1.78 (HSDB)
B

=
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HNE
C. pH=7)

[=es E=1

= kS

3) AOIE22AM2

O &gd

O =4

log Pow 0.86 (OECD Guideline 107) (ECHA)
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4) 4-HE-2-HEe2
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: 1.37 ~ 9.23 (Average: 4.26, median: 3.1

log Kow 1.9 (0ECD TG 117) (ECHA)
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© 83% 28 day Readily biodegradable (OECD TG 301D) (ECHA)

HNE
PN
198

=2
A ©

% 28 day (OECD TG 301D)

ford

sl A2
6) (EPA Comptox)

O M=Zolld : 90~100 % 28 d (OECO Guideline 301 F) (ECHA)
4) A-DE2-2-HE2

O =%4 : X7 98

O M=20oll4d : 83% 28 day (02 consumption) Readily biodegradable (OECD TG 301, GLP) (ECHA)
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4)
: NOEC(21d) 78mg/L (OECD TG 211) (ECHA)
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Jb. RAHS(IMDG CODE/IATA DGR) : UN 2L 22 2REEI AS
L. | X8 &8 @ olg S
Ch. 280K ?8d S5 @ oig 88
ct. J1SZ(IMDG CODE/IATA DGR) @ oY el
OF. xS (g £= g2z =II) @ Hidhg
gt. ALZXL 28 = 245 0l 2ol 2 2RIt UL 2Re SEe oA A
A 25 Al fgscd2elgo s
DOT & JIEH #EOl S Z2& & 25
O SHMAl HI&=xEXIS 857 @ Y AS
O |EA HI&AXXIS 857 @ g A8
15. 88 RuE
b, MAUOLME A 25 M ¢ "=EIELIESE", "M RHSE", "HLSISIUYRHMARN", "S+=ABAHUY
ROHQIA", "HELd=H", "SEAXMEDNNEUNLSE"

1) n-5 € OLMIHEIOIE
HESXSE : e
MZESIOIEE - oile
2CIHA=SE 1% 0la &
SJUSISIUYEE - 1% 014 2
SALBUUY=E : e
CEJIEEEEE
SIZJI=EEEE
Sgaciiid =2

X

o)
SHANMEB DM (PIMREUNASE « HeE

2) DI g 3HE
HNESXNEE : g 8ls
MZESIItEE @ oilg 88
2ele=E - 1% 014 2

: 150 ppm, STEL : 200 ppm

RUSASHHASE : 1% 014 2T
SAAVATUHASE © 1% 014 2T
CEIIFLFSE WL Y HETWA : 200 ppn, STEL : 300 ppm
CESIEPEE R E
SERHARHSE © HYels
TYAHSDH(PINHBHASE : ol2E

3) Aol2zsue
HESXNSE © HY oS
RESIISE Y oS
RS E ¢ 1% 01y L
RAHASZUASE 1% 01y L)
SAAVATUHASE © 1% 014 2T
CEIIFLFYSE : AISRSANSTIA ¢ 25 ppn, STEL : 50 ppn
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AASERN S22 23 @ §g oS
fE2 : HY gl
HIHS ;MY el
IXNSE : HY e
HESZAUASE @ s oS
NIHHSE : g 92
4) 4-DiE2-2-HEe
IESHE : HYE
NASERAN S=E8 23 §g oS
fE2 : HY g
HIHB WY oS
2N2H ;Y g
HESZAUASE @ aig oS
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Ch. SIgSoEe Yl 28 AA : H4Z HIHSS

1) n-5 € OLMIEI0IE
M4Z HeAR=F(Hl+=84)
2) HE Hg AE

H47 M1dRF(H=E8

0x

)
3) AOIE22AM2

H47 M2 RF(H*=28

0x

)
4) 4-plg-2-HEe

H4s M1dRF(H=84d)

f

HolS2cIHol 28 #H -

ES
JIEt =W & A==l 28 7A
1) n-RE OLAIHIOIE

[U(ERE ]I 2Es22elY)
HE|ls

=AM
DI=22/H2(0SHA =E) : e 8ls

DI=2t2|Z 2 (CERCLA 7#8) : 2267.995 kg 5000 Ib

e gl

S BAD

HCI— 042

3
I:‘T‘-FEII*E ZHZEEASE) BH% 81%
DI=22RBE(ASESEASE) « e 8lS
[22clH2(2ERISYTMSE) « i 8lS
EU ERZE(HEERZY) « g 8ls

EU ERZL(ABEFR) « g 8is

EU ERFL(AHEFR) « g 8lS

2) Hg og HE
2 (BE I gsRBY)
Hges
29I AH
DI22AFL(0SHA 7E) @ Y %S
OI= 22l F 2 (CERCLA 7&) : 2267.995 kg 5000
012221 %2 (EPCRA 302 7E) @ Y oS
012221 % 2 (EPCRA 304 7&)
012221 X2 (EPCRA 313 7E) @ Y oS
Al

e 8lg

s o o8
DI=VRIZ(ZHSSEASH) ¢ HY oIS
NI=VRIBSP(ASESEASH) & Y oIS
D=2RIB(SEASATAEE) : Y oS
B ERE2(SIERZD) © 2 oS

U SRI2(FE27) : #Y &S

U SR2(ATSD) : HY 818

3) AOIZ2Z2a a2
[U(ERYE RI 2Es2aY)

HES

=AM :
DI=222/32(0SHA &) : e elg
0l= 22|32 (CERCLA &) 2267.995 kg 5000
DI=22l 32 (EPCRA 302 &) @ oY 8ls
Ol=222l 82 (EPCRA 304 &) @ oY 815
OI=222l3 2 (EPCRA 313 &) @ oY 8l
D222 (ZHEGEASE) @ dig S
D222 E(ASESEHASE) @ dig S
D222BE(2ECSAZNEE) @ g el
EU ERZ2(HEERZY) @ dig S
EU ERZ2(AE2F) @ g s
EU 2ERTB(AHEF) @ Y AS

4) 4-tig-2-HER
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0l= 22l 82 (CERCLA 7E)
0= 22l 82 (EPCRA 302 #&
0= 22l 82 (EPCRA 304 &

0= 22l 8 2 (EPCRA 313
Fur ﬂtﬂ(ienem

1 2267.995 kg 5000 Ib

EU
EU
EU
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Use &4

- 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; https://www.osha.gov/laws-regs/regulations/standardnumber/1910/19

- NCIS; http://ncis.nier.go.kr/

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

HSDB: https://pubchem.ncbi.nlim.nih.gov/

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

SIDS; https://hpvchemicals.oecd.org/ui/Search.aspx
SISISAMBAIAL ISP NS (http://ncis.nier.go.kr)

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

International Chemical Safety Cards(I1CSC)(http://www.nihs.go.

- ASSHBHSIANALY, AYYUTE (http://hazmat.nema.go.kr)
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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/
https://pubchem.ncbi.nlm.nih.gov/
https://hpvchemicals.oecd.org/ui/Search.aspx
http://cfpub.epa.gov/ecotox)
http://www.nihs.go.jp/ICSC)
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