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Gt. HIE + 1.3 £ 0.3
H.N-SEH2/2 SHiA= - N=UAS
U. Xegst 25(C) « AEAS
o. 2l 2=(TC) : H28US

el. 8% 18~ 110

O. =2X&d - A28

It

=T oo = [ o
e oS
L. ook Z2A(H&I| 2®, 4, US S)
OIE, 292 WEAIR
Ch mahore 2=
e s
2t 2oiAl MHEEs RS
AEHULS(BL S)
1. sS40 28 3=
b JtsH0l 52 b2 F=20 28 B2
O 88JI2 S8 £Y : HOIY, SE2, HHS, RE-~
O 92 S8 83 : 75, £A, IS, 278 AFUS
O IR B : X2, s, A0l
O = 8% : X3, =4
L 212 RS 3=

O00O0OO0

N
-
0o

O00O0O0

O

- &5 : LD50 > 90000 mg/kg Rat (LD50 > 90 ml/kg) (HSDB)
- dIl : U= 88

- 8¢9 Xig 88

I8 A4 = I=4 @ U= S
e F &y E= U340 NE 8lS
SEJ Hed - Tz S

e ned @ Iz 84S

gy

MMM EAH - [E S
NELSRIAM @ g AS

IARC : XtZE 88

OSHA @ Xt= 8l

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

MAINZ HOIHAE U2 AS

MAIES @ X2 S

EMDNMISH(13 =&) : U2 ¢S

EHEEFIISH (2= =E) : N2 ¢S

E0RA - K2 g

| &3 ElEts

24 =4

- 23 1 LD50 > 10000 mg/kg Rat (HSDB)

- I : LD50 > 10000 mg/kg Rabbit (IUCLID)

- &9 : LC50 >3.43 mg/ £ Rat (OECD TG 403)

I8 2AN £= 24 : ED0M I8 U248 A8 20 28 U248 =22 " I424 (NITE(2006))
ABt &= 24 = U224 EDOAM O U224 A8 2 248 X224 (NITE(2006))
SEI WS N2 88

I8 el AFZOIM THX HAE ZD S4 (NITE(2006))

grory

AtolotEEAY @ K12 eSS

DELSRIA @ 2

IARC : Group 2B
OSHA : Xtz 8

ACGIH : A4

NTP @ K2 88
EU CLP @ Xt2 AS
MANE HOIRH

A2 U DM=SS 0128 SAHSHBOIAIZ0ECD TG 471, ZRFAHE SEXSHBO0IAIS0ECD TG
2N

476, SMAOI&AIZ0ECD TG 4732 UAMRE R[22 2H 801 S4, 4 W SATMOILAIE, AMAE2) 84

O MASH @ AE2 Ul OIM2S 0188 SASHHOIAS0ECD T6 471, ZRFME STXSHHO|IASO0ECD TG 476, S
MOl AAIEHO0ECD TG 473Z 1t HAIEZE R 22 2AH Q0 S4, Ml W SMIUOIMAIE, AMAIEZD 84

O SEEAEFISH(18 &) : HEE 0188 SHIASHAMEZ D, MLUD SR Hotet SAA SUS HB0| 2=
ZI Xl 243 O0ECD TG 425

O SEEHFISH(BIE &) ¢ HEES 0I86 AR=SSLHAE 2D, AN EUE IE0| 2K LS. NOAEL=
24,000 mg/kg bw/day OECD TG 407

O goRdid @ Iz A8
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: D50 > 2000 mg/kg Rat No death Not classified (OECD TG 420, GLP) (ECHA)

: D50 > 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)

PANY Te= U324 0 E)IE 0Isst A2 IR U324 S, £8H0), £5(0) (0ECD TG 404, GLP) (ECHA)
a4 T U234 0 ENE 0188 AEZN) & NA=42 YRl 4SS, ZYEE(0), EXM(0), Z224(0.67), 2
D TG 405, GLP) (ECHA)
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IARC : XI& 813
OSHA : Xt& g8
ACGIH : XI2 'S
NTP @ XtE el8
EUCLP : XIZ S
O MAMIE HOI2A : In vitro gene mutation study in bacteria (OECD TG 471): &4, chromosome aberration study in
mammalian cells (OECD TG 473): 84 (ECHA)

O MAISH @ HCEZ 0|28 FPAIEZL 0/H 2 £F0ME SHSEOR QOoldt Har AL X| £S. NOEL 1000
mg/kg bw/day (OECD TG 422, GLP) (ECHA)
O SEEEISH(1E &) : 12 248
O SHEFAISH(BIE ©5) : HEE 0|2F ZRCE2SHAEZY RS SASE P 2R X &S, NOAEL 1,000
mg/kg bw/L (MM SUHZY) / HES HACZ SAULH=ESHAIHZ D (0ust) AF A, SA AH 24, H S ZIt9 A&
ZECAOL A DSTIASHA LA 202 SHSE A0 s A2 2UF, A S4 SLSHA 2S (0ECD TG 413,
GLP) (ECHA)
O BRHA : X2 s
-HIE T 2B MY 2,2,4-E210IHE-1,3-HEQC0I22 2-0AH
O 24 =4

- @3 @ LD50 > 3200 mg/kg Rat (SIDS)

- I : LD50 = 15200mg/kg (16 mL/kg) rabbit (SIDS)

- E9Q : LC50 > 4.4375 mg/ 4 Rat (SIDS)
O 1=

SAMY = X324 : Not irritating : 48A12F ZtEAl 2 &= : 0.3 Not irritating : S8t = 24hrd 32
2 0.3 (lUcLID, SIDS)

= &4 T= N24 : Slight irritation : 48A12F OIE 0 X301 @5 Ar2t& (SIDS)

|

@) é‘@
O s87 B2lyd : U= 8S
O mIs nely - neld S (SI0S)
O g4
AHAAMEAHY - NE IS
NBBLSRIAM g U8

IARC : KtZ 818
O0SHA @ Xt= 8i8
ACGIH : Xt& 88
NP+ K2 88
EU CLP @ XtE 28

O MAHMIEZ HOIFYH @ SHSAHHOIAE 34 TA98, 100, 1535, 1537, 1538, 0.01 - 3 ug/plate (SIDS)

O MAISA @ NOEL=1000 mg/kg, NOEL = 1000 mg/kg(developmental toxicity) (SIDS)

O SHENMISH(1E &5) : U2 %38

O SHEEHFIISH(EE &) : Rat 41-512 B2 ANUS2US FUCIEH0| L2OILE AIEZZ 9 oty 2stdY £ UL
MEEHY, MESLA. ABMURHSIE L hyaline droplet JF S0IZE AHACZ 2 2 SAMW FHO| 2EA Lol H|
CH, NOAEL=1,000mg/Kg (SIDS)

O goRdE : Nz 82

= : LD50 300~2000 mg/kg (EU Harmonized Cat. 4) (ECHA)
Il : LD50 >3500 mg/kg Mouse (ECHA)



- &2 : Aerosol LC50 > 2.5 mg/L 6 hr(conversion to > 3.75 mg/L 4 hr )Rat (ECHA)
O 02 244 £= A324 @ ENE 0|86 IR 2AH £= U=8 AIE 20 D20 A=32 229X $S. 22X
2= 0 (ECHA)
O det &= 24 = U324 ENE 0|88 Ast & 24 L= U224 AE 20 & U288 L2I|X ¢S, S2N=X%
0 (ECHA)
O 287 H2Y : Nz UsS
O LT o214 : JILIIIE 08 Maximisation A& 20t ZASI|4 O 22 LOI|X £S (0ECO TG 406, GLP)
(ECAH)
O gay

MAOIMEAY  TtE QS

NELSRENA - XZ SsS

IARC : XtZ 8i8
OSHA : Itz 8l8

12.

ACGIH : A4
NTP @ XtE S8
EU CLP : XtE 89S
O MAME HOIFY : Invitro SASHHOIAE 210 HARSEH S0 2H 80l S4 (0ECD TG 471, GLP), A& W
IR2 YHMEESE 0I=st SMI0IAAISE 2D HHAIZEH S22 A2g10 S84 (0ECD TG 473), In vivo HEE oI1828t &
XZ 24 A 24 20 S4 (ECHA)
O MAISH @ HEZE (JAOZ A0 MASH AR 20 XNEEQ HSH0| 2E L X XS NOAEL > 1000 mg/kg bw/day
(ECHA)
O SHENMMISH(1E &) : U2 *AS
O SHENIIISH(EE &) : HEE A2 JAREUEENAIE 20 )2 T B=ELE T I (AF)N =42
Q0o 4 QUS. NOAEL 2200 ~ 4400 mg/kg bw/day, EEZFI| : 2 mL/kg bw (AI&) (0ECD TG 410) (ECHA)
O EoRdid @ Itz A8
30 0lxle gg
b MEIsH
1) 2
O o0& : Xz 8438
O A7 Xg 23
O =8 1tz g8
2) Ol&tst ElEtE
O O{& : LL50 >100 mg/ £ 96 hr Oryzias latipes(0OECD TG 203)
O 22S : EC50 >100 mg/ £ 48 hr Daphnia magna(48n-EL50Daphnia magna>100 mg/L, 48h-EC50>100, 48h-EC10=91.2 mg/L,

0ECD TG 202)
O Z=F : 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) 2-HE-2-Z2H
Oz : iz 9

=

SEM 87 2-0Z2AA 2-Z2EA A AND HIE 2-HIEZ-2-Z2 A (2-ME. ..

y
e LTS ]
U
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0o &2 o
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m OO
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o

By 2z

e LTS ]
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._>jﬂ1>
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: ECH

DT2oa 2,2,4-E2t0l0HE-1,3-HAQCT0I22 2-0AH
: LC50 30 mg/ £ 96 hr Pimephales promelas (I1UCLID)

© EC50 =95 mg/ 4 48 hr Daphnia magna (I1UCLID)

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

,2-OlElelctol 2

Ol& : LC50 >72860 mg/ £ 96 hr Pimephales promelas, NOEC 15380 mg/L 7 d Pimephales promelas (ECHA)
2

x

o

g/L, NOEC 14 mg/L 72 hr Desmodesmus subspicatus (OECD TG 201, GLP) (ECHA)

n OO0

&)
-

B L ER I}

U

MY 22

[=2]
—

222 EC50 >100 mg/ £ 48 hr Daphnia magna (OECD TG 202, GLP), NOEC 8590 mg/L 7 d Ceriodaphnia dubia (ECHA)
5 : EC50 6500 ~ 13000 mg/ £ 96 hr Raphidocelis subcapitata (EPA 600/9-78-018) (ECHA)
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1) 2
O =54 : Uz els
O M2dd : Xz els
2) Ol&t3 ElEts
O =54 : Uz els
O M2dd : Xz els
3) 2-HIE-2-T2HA, SEA &R 2-0HEAA 2-T20A 2 AND HE 2-HE-2-T 2 HAH(2-ME. ..
O =54 ' Xz els
O M2dd : Xz els
4) ERAE 2 E
O =54 : Itz els
O M=oil4d : 90 % 28 d (CO2 evolution) Readily biodegradable (ECHA)
5) -T2 oAty 2,2, 4-E2I0IHIE-1,3-HEHCQCIOI22 2L-0HAH
O =54 : Itz els
O M=ol : 70 (%) 34 day (SIDS)
6) 1,2-0OlEICICIOI=
O =54 : Xz els
O Mol : DOC removal 90 ~ 100 % degradation, 10 d Readily biodegradable (ECHA)
ct. EZ0ISH
1) 28
=z fds

2) Ol&3t ElEts

3) 2-HIZ2-2-Z2HA, SEM 87 2-02AA 2-Z2 T4 A AND HIE 2-HE-2-Z2 HAH(2-ME. ..

4) EHA& 2E

5) 2-mg

6) 1,2-01

OF. JIet =oll S&
1) 2

2) Ol&ts ElEts

3) 2-MiZ2-2-Z2E4, SEA 87 2-0SAA 2-Z2FA o AND HIE 2-HE-2-ZZ2HM(2-ME. ..

4) a4 ZE

5) 2-0i €

6) 1,2-0i

13. HIIIAl =2 Arg

Ob. HIDIgY -
- Hol2E ZHEJI0 22510 HolS22gol et fIEHe g KA.

LE HIIAI FAAME(298E 87 & Z& HI| &H2 =)
- ANHEHIIZE HHE6t=s AE=E MSEENA 2485 HIISS AAZ HMelotHu, HIISHMalE & MAXMIXt, B
£ MelAldge ZX 295t= XoA A, M2l5HooF &
Hol2elgy nEs 82 A
14. 250 Zst 32
Jb. SAMS(IMDG CODE/IATA DGR) : UN 25822 2RF2I S

L. A 8 88 ol 8ls
. 230AM2
et. J1SZ(IMDG CODE/IATA DGR) @ oY 8l

Oh HYLYSH(HY T= HIHYSR HII) : HIHY
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- 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/
- ECHA; https://echa.europa.eu/information-on-chemicals/registered-substances
- HSDB; https://pubchem.ncbi.nlm.nih.gov/
- EPA; https://pubchem.ncbi.nim.nih.gov/
- SIDS; https://hpvchemicals.oecd.org/ui/Search.aspx
- SISI2AEMPAALY 2EISANSRA(http://ncis.nier.go.kr)
- ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)
~ International Chemical Safety Cards(ICSC)(http://waw.nihs.go.jp/ICSC)
- ASESHBACIANAE, AYUBTHAE (http://hazmat .nema.go . kr)
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