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oAl AL RAHSE
ZEHMLS(EA S)

b JIsH0l =2 =& Z=20| 28 FE
O s8J1€ S8 8% ' HolY, 2&2¢e, M2, &
O gs St 85 &, A, /S, 273 43S
O LR &85 : &=, =g, dF014-
O = &8 : =3, =&
L. 22 =oid 82
1) 2
O =248 =4
- &7 : LD50 > 90000 mg/kg Rat (LD50 > 90 ml/kg) (HSDB)
- 30 : M= 88
-89 Uz 88
O I® 2A4 = =24 U2 88
O & & & = U234 0 U= S
O 887 w2y - &= 8iS
O W= nod @ Iz s
O g24
MM EAY ¢ [ E YUS
DEBLSRIAN - I S8

IARC : XtZ 88
O0SHA @ XtZ 8l
ACGIH : Xt& 8iS
NTP @ Kt2 88
EU CLP @ Xt2 AS

O MAMIZ #Hol2Y @ Xz 232
O /(\DHAIE/\-i X}E gig
O SEERFISH(17 &&8) © Uz g3
O SEFEAFIISH(Bs &5) + Nz oS
O sgRold : Utz 23
2) Oldt3t ElEtE
O =24 s4
- Z3F : LD50 > 10000 mg/kg Rat (HSDB)
- &Il : LD50 > 10000 mg/kg Rabbit (IUCLID)
- £¢ : LC50 >3.43 mg/ 4 Rat (OECD TG 403)
O If 244 = U348 EVNNAM I8 N34 AE 20 &8 =24 =2 "IA=4 (NITE(2006))
O algt & &4 T= U=4  EDOAM o I=4 A" Z1 st =4 (NITE(2006))
O &8J ey + Ttz A3
O I8 MU2E : AFZUA IHX HAE Z0 S48 (NITE(2008))
O g4
MHOIMEBAHY - X2 QS
DELSRIA 2
IARC : Group 2B
OSHA @ XtE 28
ACGIH : A4
NTP @ K2 28
EU CLP @ XtE &8
O MAMI HOI2H @ AIEZ Ul DIMES 0I82s SAHSHHOIAIZE0ECD T6 471, ZRFHE SEXSHHOIAIZH0ECD TG
476, SAMTIOIAAIZO0ECD TG 47321 HAIZE R 22 2HA0 S4, M L SMMOIAAE, LMAEZY S8
O MASH : Alg2 W DIME2 0188t SHSABOIAIE0EC TG 471, ZRFME STXSHHOIAIE0ECD TG 476, HA4
MOIAAIEZE0ECD TG 4732 3t A2 E R 22t ZHU0l 24, Ml W SMAOIMAIE, AMAEZL S4
O SHEENFISH(18 &) : HEE 0/18s SEHEIASHANEZ D, MY SN Hatet SAAl SIS He0| 22
T Xl &S O0ECD TG 425
O SHENFISH(PE &) ¢ HEE 0ISst ARAESHAIEZ D, AN EUE IE0| 22X ZS. NOAEL=
24,000 mg/kg bw/day OECD TG 407
O gowolld : Utz 23
3) 2-HE-2-Z2HA, SSH 85 2-0esa 2-T2 A A AND HIE 2-0IE-2-Z 2 H AH(2-ME
O =24 =4
-&3 Nz 88
- &0 Xz %S
- &9 Xz %8
O Ig 244 = U324 @ U2 g8
O Ast & & T= U240 X2 88
O 887 Moy [tz g3
O g oy : Xz els
O g4y
MHOIMEBAHY X2 S8
NEELSEA @ X2 88

OSHA @ Xtz 8t
ACGIH @ Xt= 8l
NTP @ tE S
EU CLP : Xt& 23

0lo



IN
=

O MAMIZ HOlYY @ Xz esS
O MASsH : X2 88
O SEEHNMISH(17 &) : U2 U3
O SHEMFISH (P &5) :© Uz oS
O EoRdd @ U2 AS
Eta 2 E
O 24 =4
- A3 @ LD50 > 2000 mg/kg Rat No death Not classified (OECD TG 420, GLP) (ECHA)
- A : 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 Lf A4 = U324 EJE 0|8 AEZY TIE U324 248, £8H0), £5(0) (0ECD TG 404, GLP) (ECHA)
O det &= 24 = U324 EDE 0|28 A8ZN = U248 9X $S. Z2URES(0), E(0), Z22(0.67), 29t
(0) (OECD TG 405, GLP) (ECHA)
O &8J Moy Itz gs
O o= MHeld @ DIRAS 0/28 A8 20 IR W8S ZX %S (0ECD TG 429, GLP) (ECHA)
O gy
MHAOIMEAY  TtE QS
N2LS20AM 0 X2 g8

IARC : Xt& 88

OSHA : Xtz s

ACGIH @ Xt& 18

NTP @ Xtz S8

EU CLP : XIZ2 S
O MAIME HOI24 : In vitro gene mutation study in bacteria (OECD TG 471): &4, chromosome aberration study in
mammalian cells (OECD TG 473): 4 (ECHA)
O MASH @ HEE 0/8s BRANEZL 0P 2 >ZUNAME SHSHo=z KFolsh Y& 2T X £S. NOEL 1000
mg/kg bw/day (OECD TG 422, GLP) (ECHA)
O SEEAEFISHE(1E &) @ Ux A8
O SFENAIISH (B8 &) SHAE@ZN Rt SHsN HE 2T X 2S. NOAEL 1,000
ma/kg bw/L (X FO0E) / HESE HYC=E St |8 Z 2t (0ust) && 24, S4 | 24, H 2 30t2 I&
LECUOUL HDSTOAEUHA LHE 22 SHSH 20| Qe A22 2UF, MU =S4 FLSIX %S (0ECD TG 413,
GLP) (ECHA)

O solsoid + g o

a

Jn
Box i
>

ac

ol

-2 =2 oA 2,2, 4-E2t0I0IE-1,3-BIHQICI0IS2 20AH
O 24 =4
- 23 : 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 2 & @ 0.3 Not irritating : S8t It 24hrd 22
0.7, 48hr2 Z< 0.3 (IUCLID, SIDS)
O Algt & &4 T= X234 : Slight irritation : 48A12F OI=0l Xt=201 25 Ar2t& (SIDS)
O &8I H2UH : Nz els
O Of ey - ualy gls (SI0S)
O gad
AHOIME Y T2 S
DRS8N @ U2 8
IARC : Xt& 83
OSHA : Xtz 8gls
ACGIH @ Xt& els
NTP @ XtE Q8
EU CLP : Xt& S

MMNE ©

O HOIRY : SAHSHBOIAIE :S4 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 SEHEHEMIISH(1E L&) 1 U2 ¢S

O SFHEFIISH(B= =5) : Rat 41~512 27 MYSEA
A fal t

2, Ms2a. MEMNURAHSIH L hyaline droplet JF &

: 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)

Al EE=E X=5d - ENE 0188 LR RAd E= U=4 AlE 20 IR0 A=S L23X #8. SFX=3X

|
Tor 0 oY
© =4

=
Rl
Rl

> ©
m
()
M

Al

(=]

]

= = A=4 C BENE o8

= &y

o
o
I
rr

N=d A8 20 = H=8 €29

for &5 0
=L
>

Q020+ 0
u

| el
el JIUIIOE 0I88H Maximisation AIE 21t 2204 OIS gEsS 223X £S (0ECD TG 406, GLP)

=]
=4 o

Om

b

<z
i}

Z
@ q
r12ox
i
0 HT

a8 1 A=
DELSTRIAN @ =
IARC @ Nt=&
OSHA : Xt=&
ACGIH : A4
NTP @ tE 88
EUCLP : t& S
O HAAMHE HOIFE : Invitro SAHSHHOIANSE 20 HAZEH K20

Jac]

Aol S84 (0ECD TG 471, GLP), AIE2 Ui



I22 HYMEE 0Isst SMI0IAAIEZD HHAIZEH 22 A2g101 24 (0ECD TG 473), In vivo HES ol8st &
XNE 24 XIAF 24 Z0 S4 (ECHA)
O MASH @ HEE (JAOR MM MASH AR Z0F AEHO HSF0| 2E X $S NOAEL > 1000 mg/kg bw/day
(ECHA)
O SEEHMISH(17 &) : U2 g3
O SHENFISH(EE &)  HEE UHACE JAUEENAIE Z20 )2 T B=ELE o I (AMF)0 =42
2o £ QS. NOAEL 2200 ~ 4400 mg/kg bw/day, EEZAI| : 2 mL/kg bw (AIZ) (0ECD TG 410) (ECHA)
O EoRdd : U2 A8
7) J2 2
O 24 =4
- Z3 : LD50 >8000 mg/kg Rat (OECD TG 401) (ECHA)
- A : LDb50 >3000 mg/kg Rabbit (NITE), LD50 >2000 mg/kg Rabbit (ECHA)
- £¢ : Dust LCO 4.6 mg/m 4 hr Rat No death Not classified (OECD TG 403) (ECHA)
O I8 2AM L= U224 E)IE UHACE IR 2AL/N2MH AIE 20 22X £E (0ECD TG 404) (ECHA)
O Agt & &4 T U324 @ ENS HAo=Z Ast & £4/XI24 AIE 20 23X £E (0ECD TG 405) (ECHA)
O 387 Moy [tz gs
O L8 o4 : JILIIOE Haez Ie Hod A" 20 285X 23S (0ECD TG 406, GLP) (ECHA)
O gy
MAHAOIMEAY - TtE QS
DRSS DA - g2 2
IARC : Group 2B
OSHA : Xtz 8
ACGIH : A3
NTP @ Xt& A8
EU CLP : XIZ2 S
O MAHME HOIRH @ Invitro DIME2 0|28 SASHBOIAIE Z1 S4 (0ECD TG 471), In vivo HEE olg2s 2%
EQ 127 L& RUSH ANE 21 U2 84 (ECHA)
O MASH : 0IRAE HASZE LHU MASH AlE Z0t MEHEQOl MA S40| 2EEX 23 (ECHA)
O SEERIISH(18 &&) © Uz g3
O SFERFIISH (s &) @ 0IRAE Aoz B3RS0 AIE 20 YNl J&0| 2&5X 24S (0ECD TG
452) (ECHA)
O goRdid @ Iz A8
12. &30 0IXle g8
Ob. MEISH
1) 2
O o0& : Xz 848
O 2A5F : Xz el
O =5 Itz g8
2) Ol&t3 ElEtE
O & : LL50 >100 mg/ £ 96 hr Oryzias latipes(OECD TG 203)
O &2& : EC50 >100 mg/ £ 48 hr Daphnia magna(48h-EL50Daphnia magna>100 mg/L, 48nh-EC50>100, 48h-EC10=91.2 mg/L,

0ECD TG 202)
O Z=& : ErLs0 >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-HEY-2-Z2HA, S 83 2-0Hsa 2-T2 oA A AND HIE 2-0IE-2-Z 2 B AH(2-ME. ..
O o0& : X2 g8
O 225 Xz el
O =8 Iz g
4) BN 2E
O 0o& : Xz gs
O 225 : X2 g3
O Z& : EC50 > 14 mg/L, NOEC 14 mg/L 72 hr Desmodesmus subspicatus (OECD TG 201, GLP) (ECHA)
5) 2-HIE2Z=2 oAt 2,2, 4-E20IHIE-1,3-HE Q022 2=0AH
O 0{& : LCh0 30 mg/ ¢ 96 hr Pimephales promelas (I1UCLID)
O 225% : EC50 =95 mg/ £ 48 hr Daphnia magna (I1UCLID)
O X8 : EC50 18.4 mg/ 4 72 hr Selenastrum capricornutum (1UCLID)
6) 1,2-0OlEIICtOlS
O 0{& : LCh0 >72860 mg/ £ 96 hr Pimephales promelas, NOEC 15380 mg/L 7 d Pimephales promelas (ECHA)
O 225 : EC50 >100 mg/ £ 48 hr Daphnia magna (OECD TG 202, GLP), NOEC 8590 mg/L 7 d Ceriodaphnia dubia (ECHA)
O X8 : EC50 6500 ~ 13000 mg/ 4 96 hr Raphidocelis subcapitata (EPA 600/9-78-018) (ECHA)
7) Jt2 S
O OI& : LC50 >1000 mg/L, NOEC >1000 mg/L 96 hr Leuciscus idus (ECHA)
O 2Z2& 1 LC50 >100 mg/L, NOEL 100 mg/L 48 hr Daphnia magna (OECD TG 202, GLP) (ECHA)
O X8 : EC50 >10000 mg/L, NOEC >=10000 mg/L 72 hr Desmodesmus subspicatus (OECD TG 201, GLP) (ECHA)
Lt &R4 9 24
1) 2
O &84 : log Kow = -1.38 (HSDB)
O Zolld : Xz 3
2) Ol&t3 ElEts
O &84 : Xz S8
O Zolld : Xz i3
3) 2-HE-2-Z2HA, S 88 2-0HEsa 2-I2 oA A AND HIE 2-0IE-2-Z 2 HIAH(2-ME. ..
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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/
ECHA; https://echa.europa.eu/information-on-chemicals/registered-substances
HSDB; https://pubchem.ncbi.nim.nih.gov/
- EPA; https://pubchem.ncbi.nim.nih.gov/
SIDS; https://hpvchemicals.oecd.org/ui/Search.aspx
- SISISAFEAAL, FESFYUSHA(http://ncis.nier.go.kr)
- ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)
International Chemical Safety Cards(1CSC)(http://www.nihs.go.jp/ICSC)
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