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o HsH0l B2 =E F20 2E BE
O 58718 S8 29 : HOY, SE2, HHS, P&
O g2 S8 &3 : 2E, AM, IS, 2RE AFUS
O W B= : X3, a4, 4014
O = 85 : U2, =24

T o

g = ojon
o
0x

=
0

IARC : X2 8ls

OSHA © XIE 9tS

ACGIH : XIE 9tS

NTP : Xt2 2lS

EU CLP : Xt& &S

MANZ SRS KB S
MASH X2 %S

O
O
O SFEIIIISH(1E £5) + =2 U8
O HNEI=sH(eE &F) « U2 28

Z5 1 LD50 > 10000 mg/kg Rat (HSDB)
&I : LD50 > 10000 mg/kg Rabbit (IUCLID)
EQ : LC50 >3.43 mg/ £ Rat (OECD TG 403)
O IR 2Ad = U334 @ ENUAN T U346 AIE 20 248 U334 &2 HIMHS4E (NITE(2006))
O st = &4 = U234 @ EDNA o =34 A" 2 o8 =24 (NITE(2006))
O 887 g - U=z 8is
O Of neld - AFZ0IAM WX BHAE 20 S4 (NITE(2006))
O g24d
MM EAY - XE US
DELSRDA - 2

IARC @ Group 2B
OSHA @ & el8

ACGIH : A4
NTP @ X2 818
EU CLP @ Xt &

O HANE HOlEd Ol28t =/ SHHOIAIZ0ECD TG 471, ZERF|MNIE SIS HBHOIAIZ0ECD TG

476, SAMAOI&AIZF0ECD TG 473Z 1 HAIRE /22 2H 80l 84, dA W SAFMOIAIE, AMAE2Y 84

O MASH @ Alg2t Ul DIMES 0128 SAHSHHOIAZO0ECD TG 471, ZFFJAME SEXSHHO|IAIZ0ECD TG 476, 44
g2

MOIAAIEZE0ECD TG 4732 3t HAIE2AE 222t A0l 24, Ml W SMAHOIMAIE, AMAEZL S4
O SHEARFISH(18 &) : HEES 0/18c SEHZASHANEZ D, MY S22 Hatet 2AAl SOsH Heio| 2=
ZI Xl 243 O0ECD TG 425
O SHEFRFISH(PIE &) ¢ HEE 0I8st ARAESSHAIEZ L, AN EOUE IE0 22X ZS. NOAEL=
24,000 mg/kg bw/day OECD TG 407
O &olwrold : Uz 82
3) 2-HE-2-Z2HA, SSH 85 2-0Esa 2-T2 oA A AND HIE 2-0IE-2-Z 2 HIAH(2-ME. ..
O 24 =4
-¥7 2 S
- 30 : U2 %S
- 29 RE S
O IR 2AY L= U324 U2 oS
O dst &= &4 = N34 N2 els
O 87 H2H : Nz 8ls
O Hg o4 : Xz 28
O gy
ArHOIMEAY - g S
NELSREDA - AZ S

IARC : Xt& S
OSHA @ Xtz S
ACGIH : Xt= 88
NTP @ NtE 8l
EUCLP : t& S

O MANE BOIRY : X2 %S
O MASH : RIE o8
O SHEENIIISH(18] =5) : N2 oS
O SHEXZIISH (8= =B) : NE oS
O soRis : K= 88

4) B& 2B



O 24 =4
- A3 @ LD50 > 2000 mg/kg Rat No death Not classified (OECD TG 420, GLP) (ECHA)
- &Il : LDb50 > 2000 mg/kg Rat No death Not classified (OECD TG 402, GLP) (ECHA)
- £¢ : Aerosol LC50 > 3 mg/L air 4 hr Rat No death Not classified (OECD TG 403, GLP) (ECHA)
O IR 2AM T U224 0 E)IE 013s A2 IR U324 2S. £8H0), £ZE(0) (0ECD TG 404, GLP) (ECHA)
O det & 24 = U234 EDE 0|88 AEZN = U248 9X $S. Z2URE(0), EEX(0), Z22(0.67), 29t
(0) (OECD TG 405, GLP) (ECHA)
O 28I HAy : Nz s
O o= Moy @ DIRAE 0/28 A8 20 IR Welds =X %S (0ECD TG 429, GLP) (ECHA)
O gay
AMAOIMEAY  TtE QS
IS8 A @ X2 88

IARC : Xt& 88
OSHA @ Xt& 88
ACGIH : XIZ 8iS
NTP @ Xtg S8
EU CLP : XIZ 8IS
O MAME HOI24 @ In vitro gene mutation study in bacteria (OECD TG 471): 84, chromosome aberration study in
mammalian cells (OECD TG 473): 4 (ECHA)
O MASH @ BEE 0|2s FPAEZN 0 22 2FTUHAME =
mg/kg bw/day (OECD TG 422, GLP) (ECHA)
O SHENFYIISH(18 =&8) : N2 4SS
O SHENIIISH(Es & 5)
mg/kg bw/L(AH FHEY) / HES LAz S8t
ZELYOL A DSsEISUHAM LHE 22 SHSA

GLP) (ECHA)

0x
o
I
|0
Hu

SHANEZ0 =2l S48 g8 2AZE A &S, NOAEL 1,000
|82t (0ust) 8& 24, 34 AHl 24, H 52 019 &
g0l gl Aoz 2F, MAl sS4 RLGHA 2SS (0ECD TG 413,

Jn
oox Uit
>

O EoRdid @ Iz A8
5) 2-HIZ =2 ® A 2,2,4-E2t0IHIE-1,3-HHCQCOISS 2L-0AH
O 24 =4
- &5 : LD50 > 3200 mg/kg Rat (SIDS)
- &Il : Lb50 = 15200mg/kg (16 mL/kg) rabbit (SIDS)
- &2 : LC50 > 4.4375 mg/ 4 Rat (SIDS)
O o2 2A4 = U324 @ Not irritating @ 48A12F ZHE Al EZ &+ @ 0.3 Not irritating : S8t It 24hr 22
0.7, 48hr2 Z2< 0.3 (IUCLID, SIDS)
O Algt & &4 T&= X234 : Slight irritation : 48A12F OI=0l X120l 2% Ar2t& (SIDS)
O 87 H2H : Nz oS
O Os el - uolg gls (SI0S)
O gad
AHOIME Y X2 S
D2LsS2IDA @ 2 8s
IARC : Xt& 83
OSHA : Xtz els
ACGIH @ Xt& i3
NTP @ XtE 28
EU CLP : Xt& S
O MAMI BHOl2Y @ SXSHBHOIAIE 34 TA8, 100, 1535, 1537, 1538, 0.01 - 3 ug/plate (SIDS)

MAI=AM : NOEL=1000 mg/kg, NOEL = 1000 mg/kg(developmental toxicity) (SIDS)
HEI =S4 (18 &) @ U2 S

JISH(ets &) © Rat 41~512 7 AIYS20isS EUCUERE0 B =

2872, HSZa. AZAURHASIH L hyaline droplet JF S0IEE AAOZ 22 2t SAFYW FHO 2HAl

: D50 300~2000 mg/kg (EU Harmonized Cat. 4) (ECHA)
: LD50 >3500 mg/kg Mouse (ECHA)
: Aerosol LC50 > 2.5 mg/L 6 hr(conversion to > 3.75 mg/L 4 hr )Rat (ECHA)

|
o 0 0
© =4

O e BAM = U224 : EVE 0128 IR A4 C= U224 AIE Z0 IR0 422 LOIIX €2, EZX2X
2 0 (ECHA)
O AlBh & &4 E= U224 : ENE 0|88 AS & 24 = U244 AIE ZT = 122 YOIIX ¥S. E2Z/2X S
0 (ECHA)
O 887 o4 : 2 gis
O T Mo : JILITIOE 0l28 Maximisation Al Z0 L2148 IS 222 LOI|X %S (0ECD TG 406, GLP)
(ECAH)
O gy

AlolMBAY ¢ 1B oS

DELERDA : U8 oS

IARC : XtE oS

OSHA : K2 glg

ACGIH : A4

NTP @ XtE 88

EUCLP : X2 &2
O MAINZ HOI”A @ Invitro SHSHBOIAIE 2 HAZAN S201 2tH01 S4 (0ECD TG 471, GLP), AIEZ LK
LIR2 HIYHEES 0|25 SMYOIAASHEY HAIZAEN P4 42210l 24 (0ECD TG 473), In vivo HEZ 0|28 &
X2 24 XA 24 20 24 (ECHA)
O MAISN @ HEES HACZ M0 MASH o1 2 XYHO H5H0| 2&C X 2SS NOAEL > 1000 mg/kg bw/day
(ECHA)
O SEHEEISH(1E &) : N2 2US
O SHEHFISH(BIE ) : HCE HAUCR JRLUESHAIE 2 I T 8=2eE o (M) a2
Qo2 2 Q2. NOAEL 2200 ~ 4400 mg/kg bw/day, EXZED| : 2 mL/kg bw (AIZ) (0ECD TG 410) (ECHA)
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© LL50 >100 mg/ £ 96 hr Oryzias latipes(OECD TG 203)

: EC50 >100 mg/ £ 48 hr Daphnia magna(48h-EL50Daphnia magna>100 mg/L, 48h-EC50>100, 48h-EC10=91.2 mg/L,
0ECD TG 202)

O X2 : ErL50 >100 mg/ ¢ 72 hr (Pseudokirchneriella subcapitata, 72h-ErL50 Pseudokirchneriella subcapitata >100
mg/L growth rate, static, 72h-EyL50 >100 mg/L static, OECD TG 201)

>
3 ton

(&
3
kLl

3) 2-HIEg-2-ZT2HEM, ZESA 87 -0 2-T2EA 4 AND HE 2-HIE-2-ZT 2 B AH(2-ME. ..
O ox : 1tz 838
o

)
Bl
pal

u

2 2
F Xz &

[l

4) BHM 2 E

g : N2 28

225 0 X8 es

X8 : EC50 > 14 mg/L, NOEC 14 mg/L 72 hr Desmodesmus subspicatus (OECD TG 201, GLP) (ECHA)
5) 2-HIZ2Z2®A 2,2,4-E2t0IHIE-1,3-HHCQCOSS 2L0AH

0{& : LC50 30 mg/ 4 96 hr Pimephales promelas (IUCLID)

22F 1 EC50 =95 mg/ £ 48 hr Daphnia magna (IUCLID)

XS : EC50 18.4 mg/ 4 72 hr Selenastrum capricornutum (IUCLID)

(o)
) OO"HUFH 000~ 000K OO0 OO

-Oll el el ol =
S LC50 >72860 mg/ £ 96 hr Pimephales promelas, NOEC 15380 mg/L 7 d Pimephales promelas (ECHA)
=

UE=0N)

2t EC50 >100 mg/ £ 48 hr Daphnia magna (OECD TG 202, GLP), NOEC 8590 mg/L 7 d Ceriodaphnia dubia (ECHA)
© EC50 6500 ~ 13000 mg/ £ 96 hr Raphidocelis subcapitata (EPA 600/9-78-018) (ECHA)

[l

U. 3848 2 24
1)
24 1 log Kow = -1.38 (HSDB)
Zold - Nz elg
2) Ol&t3t ElEE
O &84 : Xz 83
O 2olld : Xz 8l
3) 2-HE-2-Z2HIA, S 857 2-0EaA 2-T20A A AND HIE 2-HE-2-T 2 HAH(2-ME. ..

&= 4 : (Not applicable)
SN = =]

m OO
Al
ol
o

4) BN 2E
O &84 Uz a2
O = @ Uz a2
5) 2-HIE2 =2 oAt 2,2, 4-E20IHIE-1,3-HE o229 2=0AH
O &24 : log Kow = 3.47
O =od : Uz a2
6) 1,2-0lEleCiol2
O &84 : log Pow -1.36 (ECHA)
O =dd : Uz a2
L d2=s54d
1) 2
O =54 : g 88
O M=dd : Xz s
2) Ol&t3 ElEts
O =54 : Uz 88
O M=o : Xz s
3) 2-HE-2-Z2HA, SSH 85 2-0Esa 2-T2 oA A AND HIE 2-0IE-2-Z 2 HI AH(2-ME. ..
O =54 : g 88
O M=dd : Xz els
4) EHA 2E
O =54 : Uz 88
O M=2oi4 : 90 % 28 d (CO2 evolution) Readily biodegradable (ECHA)
5) -2 =2 oAty 2,2, 4-E2I0IHIE-1,3-HEHEHQCO0I22 2-0AH
O =54 : Uz 88
O =54 : 70 (%) 34 day (SIDS)
6) 1,2-0OlEIICIOl=
O =54 : Uz 88
O M=2oi4 : DOC removal 90 ~ 100 % degradation, 10 d Readily biodegradable (ECHA)
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TUSBASWONBE ¢ 1% 0l L0y
SLAVTUHASE : 1% 01N L0
CEIIELESE ¢ O[LSEIEISTWA @ 10 mg/m
seIlELEEd  HYUS
SHAAWLRHER : HLUS
SHOHEDNPMHEHLEE : HLUS

3) 2-HY-2-T2HA, SEY L BR (LAY 2-T2BY o
MESBNSE © HY 263
SIIHAEE Y §S
BRAYNRHSE : HY oS
TUBASWONE WY oS
SLAALVHAEE : WY %S
CEIIELEB WY 98
SSIIELEBE : HYUS
SHAAWLRHEY : HLeUS
THONEDIN(PMUEHASE © el

4) B 2E
MESBUSE : HY o3
SOIHASE @ e 8
BRAYNRASE : HY 243
TUBASWONBE ¢ 0% 0l L1y
SSAVBTGASE : 0% 01N LY
CEIIELEB  SAETHA © 10 ng/m
sellEgEed  HYes
SYURRGARHEE : HLAS
ZHOUFLDH(PMUEHASE : HLUS

5) 2-HIYT2TAD 2,2,4-E2101HE-1,3-HEQAT0IS 20l AH
HESSNSE : o s
SOlHASE : e 8s
BRIGNRHBE : HY 43
TUSAZHOMSD ¢ Y oS
SHAVADYA S © WS A
CEIIELEE WY 98
sellEgEEd  HPes
SYUBRGARHEE : HYSUS
=R R ERICEINE I EEE

6) 1.2-0IEIQICIOIS
HESSNSH : e 818
CRITPEEIR =g
BRIGARHSE : 1% 0l Ly
TUSASTULSE 1% 014 AT
SLAVBTHASE : 1% 014 LY
SEIELFSI MY 22I2(SI) L 0IAE)STEL © C 100 mg/m
seIlEgESd  HPels
SERANASHEY : WS
ZHANT DA (PMMENASE « sigeis

L. stetgmpeiu st B oe 8

1) 2
=S ¢ sed
ARSHEA S=E 23 HY %S
RS2T ;oY oS
MBS : oY o8
ENERIC g
BESZAASES  HY oS
ADUHIEE : WY s
CRERIRETEEE

2) Ol&+3t ElEs
IESE ;oY 8
RSN S=8 23 HY %S
RS2T : oY oS
MBS : oY oS
ENERIC SR
BESZAUASSSE  HY oS
ADUHISE : He oS
SIMER : HYets

3) 2-BIE-2-TIHN, FEH L ER 2-0LAY 2-T2BY o
=S HeE
ARSHeN S22 23 WY %S
RS2T ;oY oS
MBS : oY oS
ENEREC RS
BESZAASSSE oY oS
ANDUHIEE © He ¢S
CREEIR S

4) B 25
NESH : dgE

AND MIE 2-HIE-2-Z 2B AH(2-ME. ..

AND DI E 2-DIE-2-Z2EAH(2-ME. ..
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AREX
RS2 ¢ WY oS
Het2d @ g s
32T : WY %S
HESEANULSISEY © oI 88
MDDHISE : Y oS
st2E ¢ Hges
5) >-HEYT2BADL 2,2,4-S2H0IHZ-1,3-HEQCHI22 20l AF
jlx\:lxl : HC}EI
ansdzy S=d 23 oY 28
s=23 82 9s
HEted @ iy 21s
3xe : WY 948
HESZAHASSSE @ Y oS
MDDHIZE : HE 82
sioted @ dgets

6) 1,2—0||E|IEE}OI%

IESE e
URSEEN S=E 23 : #Z 98
Ss2% ;g s
HE2d ;g oS
2X2T ;Y %S
WESIAULSSE © o2 28
NDOHISE © g oS
sor2d : dges

. ISyl A8 74 : S

1) 2
He oS

2) 0435 ElEts
He oS

3) 2-HIZ2-2-Z2HA, SEM 87 2-02AA 2-T2TA A AND HE 2-HE-2-Z2 H A (2-ME. ..

4) & ZE

5) 2-mig2Z=2 4t 2,2,4-EC20I0IE-1,3-HACQC0IS2 2L0AH

42 MIEKRR(H=84)
6) 1,2-0leleictol2
42 MIHKRR(=24)
et. Hol22elgol 28 7H - 2 MS2 MIFNM LA45= HII2 S HolS2egAsE[EF1]0 2o NFHIIS(HH
Eo HeH3)ol HeE.
O JIEt =W & 2A=-0l 2t 7Kl

1) 2
FU(ERYE ]I 2EsE2alY)
HEtS
=AM

DI=222/ZZ(0SHA &) @ die 8l
DI=222/Z 2 (CERCLA 7E) @ oY AS

DI=22I T S (EPCRA 302 ) : B 2US
01222/ 2 (EPCRA 304 7)) : BHEY 2US
D122 H S (EPCRA 318 ) : HE 2US
DI=VRINS(ZHELEASH) ¢ HY oIS
D22 (ASESHAST) @ WY %S
DI=2RIBP(SEASATAEE) : HY oS
U SRE2(RFSFZ]) @ 2 oS
U 2RE2(E27) : g oS
U SRE2(AF2T) : Y 94S
2) 0143t ElIEHS
2 (BEY 2| 2YysERY) :
seels
22ARH :
DIZRIZB(0SHA RE) : HE 2US
DI=22IW L (CERCLA 7E) @ Y 8iS
DI= 22/ % 2 (EPCRA 302 RE) : Y 2US
01222/ % 2 (EPCRA 304 RE) : Y 2US
01222 2 (EPCRA 313 ) : Y 28
DIZVRIZ(ZHELEASH) © HY oIS
NIZVRIZP(ASSSEASH) @ oY oIS
DI=2RIZB(SEASATNEE) : oY §S
U SRE2(RFSFZD) © oY oS
U SRER(E27) : g 294S
U SRER(AF2ST) : Y 2US
3) 2-HE-2-Z2HM, ZHX B 2-0LHA 2-T2HA F AND HIE 2-HE-2-T2 B A (2-HE. ..
2N (BEY 2| eysupelY)



=AM

DIRBRAB(0SHA ) : WY oS
DIR22IF 2 (CERCLA 7))  HY oS
DI=22/Z 2 (EPCRA 302 #&) @ Y el
DI=222/Z 2 (EPCRA 304 =&) @ Y el
D222l (EPCRA 313 ) : WY oS
|RzoIN (RASSHASE) @ L oS
DIRBRANP (ASSSHASN) © L oS
|RBRINP(SESARHEE) @ 32 818
U SRS (ABE=R2D) @ 0L oS
U ERER(AR2D) : HY %S
U ERER(IW2D) : Y %S
) Ba 2
FU(RRY BRI 2ySTBY)
OH O'I_
2QARK
DIRBRANE(0SHA RT) WY AS
DIRB2IN S (CERCLA RE) : HEY %S
DIR 2RI W (EPORA 302 #E) : HE oAS
DIR2 W (EPORA 304 #E) : HEY oAS
DIR22 WS (EPORA 313 #E)  HE oAS
DIRBRANS(REHSEHASH) © L oS
DIRBRANP(ASSSHASE) © L 21S
DRV (SEASATBHSE) @ L 81
e EEICEEEERIC ISR E
U ERER(ARSD) : Y %S
U ERER(IF2D) : Y %S
5) 2-HET2BAD 2,2,4-S240IHE-1,3-HEQTOIS 20 AH
FU(RRY R c@BIBY)
Heels
SN
DIRBRAW(0SHA ) ¢ WY oS
DIR22 NS (CRCLA 7E) : HEY oS
DIR 2RI H S (EPORA 302 #E) : HEY oS
DIR 22l HE (EPORA 304 #E) : HEY oS
D222l W (EPORA 313 #E) : HEY oS
DIRBRINR(RHSEHASH) © L 8US
DIRVRANR(ASSEHASY) © L oS
nIFABE(SEASATHED) ¢ WL %S
GEEEEICHEEERL RS
U EREER(ARSD) : Y o8
U ERER(VUTED) : oY oS
6) 1,2-0IEIQICHOIS
FU(ERY R 2@STBY)
Heels
2ARH
DIRBRAR(0SHA ) : WY oS
DI =2 22| 5 = (CERCLA 7E) : 2267.995 kg 5000 Ib
DIR 22l HE (EPORA 302 7E) : WY oS
D222l T (EPORA 304 7E) : HY oS
DI=R 22l F = (EPCRA 313 RE) : HLE
DRI (RESEHASH) @ L oS
DIRBRAWR(ASSSHASY) © oL oS
DB (SEASABHED) ¢ HE %S
EEEEICEEEERIEEEEE
U ERI2(AHSD) : HY o8
U SERER(ATESD) : Y o8

16. JIEF HAE

ot 29 &X
- 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/1910/1910. 119AppA

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

- HSDB; https://pubchem.ncbi.nim.nih.gov/

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

SIDS; https://hpvchemicals.oecd.org/ui/Search.aspx

- SISISAFEAAL, IR SFYUSA(http://ncis.nier.go.kr)

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

- International Chemical Safety Cards(ICSC)(http://www.nihs.go.jp/1CSC)
- ASSHDHACIAAE AYBTHA (hitp://hazmat .nema.go . kr)
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ECHA; https://echa.europa.eu/information-on-chemicals/registered-substances
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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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MG LXIoHA %2 = ACH, ME2 38 HE L HIES Sot0 A2 BHE = US.

- =2 MSDS= Mol ed X\A' 28 & 2STNR0l 210t =5 HdE H0lL MSAME

280l 2&cts X2 OtLIK, XX E2 fIg40l LIEtY = QI B0l =2 ISHA—I =1y

® 2 MSDS= ArgotdEAY H10X ¥ NELSE DAI(H2020-130& HstEHO| 21 - HAl
SHOMBAXSH 28 JIF)0l 2o HLLJASH, FSAIKH Hs nss L :XH)HJH JIEX}EQ/\-I Al
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