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In vitro gene mutation study in bacteria (OECD
24 (ECHA)

BN
HEPAT=2

L=

0o

1 D50 = 7900 mg/kg Rat (NITE, HSDB, ChemlDplus)

: D50 > 5000 mg/kg Guinea pig (ChemIDplus)

: Vapor LC50 29.0 mg/L 4 hr Rat (Conversion of LC50 7093 ppm) (HSDB)
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EU CLP @ Xt2 S
o

O MANE HOIEE @ A2 ZRF HHLANEESE 0188 SENSHHOIASE Z 0, HAZEH Rt 428101 S4
(OECD TG 476, GLP), DIME2S 0188 SAHSHHOIAEZ L, HAIZEH K22 42101 84 (EU Method B.13/14, GLP),
ZRF HHAMNMEES 0l88 SMHOIAASZY, HAZ2EH S22 428101 S4 (0ECD TG 473, GLP), MHU X=28S

(ECHA)

O MASH @ HEE 0/8s 5 MASHAISEZ D, MAD|20 2 AS NOAEC(P)=2.86 mg/L air HEES 0/8s £
EfOtLESHAEZ N, 2 MSHSH, EHOFRHIF A 24, 300ppmOlA AFEXOI J|E0| =3 YME, =2 HEo ¢
MBIC = WEZ2I XMel20| HI=g LOAECmateran!| toxicity=ca. 0.52 mg/L air, NOAECfetotoxicity=ca. 0.52 mg/L air,
NOAECteratogenicity=ca. 1.57 mg/L air (OECD TG 414) HEZE 0|2 &2 LYSHAMEUHA 2H SHASsZUA HES
(resorptions), AMZEHOF &= 242 22 EHOF & OJ|E. DHSHCZ HE 24 ¥ =10 Z XI30] LIEFE0 ek NOAEL
(maternal) = 25 ppm (0.13mg/L/day), =& & 240 W2 NOAEL (developm

O SEEAEFISH(18 &&) : s 98 S8)| A=, HME &S 22, HE SN otsts HHO0| LMg
2 A8 Ba AR SE)| N2, SE2U HEE AR 4MIH == 24 SUSHAE 2L, SLXCO2 S5+, =9
2l (prone position)Jt 3.6 mg/LOIA ZHEE . FIHOZ 12.1-16.0mg/LOIA LASACZ SE28t ¥ EHE0 el 22
S 2. FHI S2AE(LC50=8.08 mg/L)0IA HIt SECUD, ME2TSS HEHBO0| 2. MHM SLAIS(LC50=13.3
mg/L)0IA 20, S&28, T L & FY9 €, H £, H 25 < HIISS EZ&st das4 22 (NIOSH, IPCS,
NITE)

O SHENFISH(PE &) ¢ HEE 018 02 ZRBESSHAEZ D, AIY & AASA 2GR AS

NOAEL (2=)=84mg/kg bw/day, NOAEL(Z)=111mg/kg bw/day (OECD TG 408, GLP) HHEZE 0|8 OI2tM SBtESHAIE€2 Y, &
HEQ SHOZ2 MESUA, LA AassH HGH2HE NOAEC(systemic effects)=0.57 mg/L air, LOAEC(systemic
effects)=1.11 mg/L air, 2AX0 SHO2 IHUW ZZsStH 2451 2E NOAEC(local effects)=0.11 mg/L air,
LOAEC(local effects)=0.57 mg/L air (OECD TG 413) (ECHA)

O sglraid : Uz 88

-Esa O3 EA0E

- A3 : LD50 = 4000 ~ 6000 mg/kg Rat (OECD SIDS)
- Z1 : LD50 > 10,000 mg/kg Rabbit (OECD SIDS)
-84 ' Nz a2
O I8 2AY L= U224 48 TR0 =SA21H Ast =242 & (0ECD SIDS)
O Ast & &4 T= U224 . SSAMEUA A8t =X=42 9 (0ECD SIDS)
O &87 s : Iz g3
O LT 24 : oM Xl HAEWMAN SHPISES B - SSAEUHA S2E T2 WU0I-80| LIEFE (0ECD SIDS)
O gy
ArOotME A - X E SlS
NELSREIA - Az eS8
IARC : Group 2B
OSHA : Xt& 8l
ACGIH @ Xt& 8isS
NTP @ Xt S8
EU CLP : XIE 8iS
O MAMIE HOIZA : - In vitro bacterial mutation testOlAl SA2 Z1 - In vivo UDS assay[OECD TG 486],
chromosomal aberration mutagenicity test OlAl S42 Z 1+ (0ECD SIDS)
O MAsH @ X2 88
O SHENFISH(18 &) : I U328 222 = US (EU harmonized #2E) (ECHA)
O SHEMIISH(EE &) : 0¥ HE BH=ESHAEHMA 24 20E HOIKE 100ppm0] BESHO2 =2 254 &
S0l LIEFE (OECD SIDS)
O EoRdd @ U2 AS
7) 1,4-HIRCIOIDt S AA HIA(2-NEA)
O 24 =4
- A3 : LD50 >5000 mg//kg Rat (ECHA)
- ZT : LD50 > 20ml/kg Guinea pig (ECHA)
-2 =2 88
O LT 2A4 = U324 0 AN 2EE DR A &8 UH2E L2 (TOMES;RTECS)
O Ast & &4 T U324 @ 32 ool sl=22 HE9 JHE K= (0ECD 405, GLP, ECHA)
O &8J Moy [tz g3
O I8 oy @ Xz s
O g4y
MHAOIMEAY - XIE QS
N2LsS20AM 0 e g8

IARC : Xt= 88

O0SHA @ Xt= 8l

ACGIH : Xt& 8IS

NTP @ X2 8l8

EU CLP : X2 A8

O dANE H0IJE - X8 88

O da=d @ Ttz 88

O SFEIEIIISH(18 £5) + =2 8
O HP}IsH (= &5) 0 U2 g8
O

=ExT
SE3H
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12. &30 0= &
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O olg : Xtz 88

O &5 @ MUz 8iS

O x25% 1z 838
2) BH& 2E

O olg : Xtz 88



O 225 . Nz eis
O X7 X2 9=
3) 2-HE-2EZ2H M HE
O OI& : LC50 191 mg/ ¢ 96 hr LC50 368.1 mg/ £ 96 hr Other(Lebistes reticulatus) (HSDB)
O 2% : EC50 69 mg/ £ 48 hr Daphnia magna(EU-RAR (2002))(NITE)
O Z& : EbC50 >110 mg/ £ 72 hr Selenastrum capricornutum(OECD Guideline 201) (ECHA)
4) dAHlL
O & : 1=z 8438
O 25 : XUz 218
O x5 : 12 g8
5) o3 & HE oAH
O OI& : LC50 2.1 mg/ ¢ 96 hr Cyprinodon variegatus, OECD Guideline 203, GLP (EHCA)
O &% : EC50 8.2 mg/ £ 48 hr Daphnia magna (Flow-through, EPA 0TS 797.1300, GLP) (ECHA)
O Z& : EC50 2.65 mg/ £ 96 hr Selenastrum capricornutum(Static, OECD TG 201, GLP) (ECHA), EC50 1.7 mg/ ¢ 72 hr
(NITE)
6) 2-CIEs A Ol 2 O0IE
O O{& : LC50 = 1.8 mg/ 4 96 hr Oncorhynchus mykiss (OECD SIDS)
O 223 : EC50 = 1.3 mg/ £ 48 hr Daphnia magna (OECD SIDS)
O £ : EC50 = 44 mg/ ¢ 72 hr (Scenedesmus quadricaud) (IUCLID)
7) 1,4-HIRCIOI IS A A HIA(2-0EA)
O 0% : Uz g8
O 2245 1z 48
O x5 g g8
Lt &84 9 24
1) A4

2) B4 2E
O &=4 U=
O 2aid @ U=
3) 2-HEg-2Z-2HAMN HE
O &24 : log Kow 1
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BCF 4.295 BCF 4 (ECHA)
: Biodegradability = 94.3 (%) (NITE: existing chemical safety inspections data) 94 %, 2 week (readily

jodegradable) (ECHA)
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2) AL 2E

3) 2-mig-2Z=2HA HE

4) SAH Y

5) Ot3E & RE OAE

6) 2-0l2& & o3 0E

o

7) 1,4-MECHOIDI AN HIA(2-0IEHA)
870,000 (NLM/HSDB)

OF. JI8t |l S&
1) 8y

2) BHM 2B
3) -NY2Z2EN HE
4) gy

5) o3 & HE oAH
Daphnia magna, NOEC, 21d, =0.457 mg/L, OECD TG 211, GLP, Selenastrum capricornutum, NOEC, 96h, < 1.8 mg/L, OECD
TG 201, GLP (ECHA)

6) 2-0l2& & O3 E0E
iz s
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- R MIOolU A2 UAMENHN |FolictE= 015 2 A.
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) E= HQE 28 22 (HUE &M L= SN
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OF. ¥eEsa (g £= dlalgez ®II) @ Hlahe
dt. AL2XL 28 = 235 0l 2ol 2 2RIt UL ERe SEe o™ A
O SMAl HI&EXIS EF : F-E
O SEA HI4EXSY ER @ S-E
15. 88 #HE
b, MAUOLMEAH 25t M ¢ "=EIELIESE", "HUSISIULYRHANL", "SFALTHULYRHAKNL", "LSH=S
=
1) A<

HNESXEE : g
MZESIIIEE - g
2Ny =E - e
SUSISIULSE ¢ 0.000% Ola LM

Q0 Q0 §Q
0l0 0io olo

ST MHAL(ZIH AG)TWA : 0.05 mg/m
CESIEFEEE R
SERHARHSE © HYels
TYAHSDH(PINHBHASE : oS



2) & 2E
HNESXSE : e
MZEGIOIEE @ e
2eltHa=ZE - of

SUSIZZUASE 1 0.000% Ol L

=Z : 0.000% Ol& L

CEIELEEE ¢ HAZATWA ¢ 10 mg/m

SIBJIIELEEEE eSS
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SHAEE DA (PSM) M ECHA
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3) 2-Mg-2x=HA HE
HNESX=E @ olg S
MZESItEE - e 88
2elHd=E ;- oiE 88
SPSISIUY=E - e &
SALBBAUUY=E : e 88
CEIIELESE  HEMEIZA0IETWA © 50 ppm, STEL @ 100 ppm
SIZJI=EdEE - oigels
SgAUHYRHSE  HEN
SHAHNAE DM (PIMREUNASE « HgE
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2Ny =E e
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5) OI3E & RE OlAH

HMESXSE : oY o8
MESII2E : oY ols
zolgiaes g ols
RAHASTHNSE WY %S
SAAVANHYSE : Y S

CEIELEEE [ n-REOIEAO0IETWA - 2 ppm, STEL : 10 ppm

SIZJIEEEEE - oigels

Sgac|aRi=E : HEAS

SHANMBOM(PIMRMEUNAESE « HgE
6) 2-0l2& & o3 0E

HMESXEE @ g S
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:‘LH(&E’S [ gsdacy) -

O HBADO

=AM
DI=222/32(0SHA &) @ oY el
DI=222/8 2 (CERCLA &) @ g el
Ol=222l 82 (EPCRA 302 #&) @ oY el
Ol=222l 82 (EPCRA 304 #E) @ oY el
DI=222/Z 2 (EPCRA 313 &) @ Y el
D=2/ (ZH=LEASE) @ Y aAS
D222 YE(ASESEHASE) @ Y S
DIR2ACIFE(2ECISATANEE) © oY elS
EU ERFE(HEERZN) @ g gl
EU ERFE(/EEF) : g 88
EU ERFE(AEEH) @ W &8

3) 2-Mg-2E=z=HA HE

2UH(FRY R 2Egsz2AY)
HE|lsS

=AM
DI=22/82(0SHA ~E) : dHE 8lg
Ol=2t2| 2 (CERCLA #&) : 453.599 kg 1000 Ib
DI=222/8 2 (EPCRA 302 #d) : g 8lg
DI=22/Z 2 (EPCRA 304 =#d) : g 8ls
DI=22/8 2 (EPCRA 313 #d) : digd
D=2BE(ZHEEEASE) @ Y As
DI=22RBE(ASESEHASE) « e 8lS
D=8 (2ECISYEMSE e ets
Bl ERZL(HEERZY) « g &S
EU EREL(ABEF) « e &S
EU EREL(LH2FR) « e 8lS

DI=222/ZE(0SHA &) @ e 8l
DI=22/Z 2 (CERCLA 7E) @ oilY 8
( 3 e 8lg
I:U“—FEI I‘E(EPCRA 304 78
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D=2l 2 (EPCRA 313 7E g 8=
D=2 (Z2HZ2g8A2E) « g 8ls
DI=22RBE(ASESEHASE) @ e 8lS

D=2 2(2ECISATMEE) - oY S

EU ERZE(HEERZY) « g els

EU ERZ2(ABEFR) « g 8is

EU ERZ2(HHEFR) « g S

5) o3 & RE dAd
AU(FRE R 2EszaAelY)
HES
=AM
DI=222/ZE(0SHA &) : e el

I:‘ﬂFEI"*E(EPCRA 302 F’é!) e 8lg
ODI=22/ 32 (EPCRA 304 &) @ dHE 8l
D=2l Z 2 (EPCRA 313 &) @ e E

D222 (ZH=gEAS2E) @ g s
D222 (ASESEASE) @ g &S
D=22eBE(2ERSAZNEE) @« g els
EU ERZ2(HEERZY) @ g s
EU ERZ2(AEEF) « g s

S(Ad2H) - HE 8ts

sHeelis

27
D222/ HZ(0SHA #E) : Y es
DI222I M2 (CERCLA #H) @ Y 28
DI=222/H 2 (EPCRA 302 #&) @ Y gis
DI=222/H 2 (EPCRA 304 #A) @ Y gis
D222/ H 2 (EPCRA 313 #A) @ Y gis
DI2AFE(LH22UYHASE) @ HY 22
DI2MURFE(ASSSHASE) @ HY 22
DI2AUFE(2ERISATVANEE) @ Y s
EU S22 (HFERAD) © Y AS
EU ERX2(AE27) @ Y s
EU ERXFL2(gd237) @ Y S
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Dl=22/ &2 (EPCRA 302 +*
Ol=2t2l 8 2 (EPCRA 304
Ol=2t2l 8 2 (EPCRA 313 7
D222 (2HZEE
DI22CBE(ASESE
D=2y E(2E2S
EU ERE2(2E
EU
EU

=]
0
0 €0 g9

0 9 0jo 00 0l0

2 0j0 0lo

0o

02
P
o MO0
[l
20
oo

16.

JIE S OAME

It

Lt.
Ct.
ct.

=9 EX
- 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
- SIS EANBAALH ZESAYSHRA (http://ncis.nier.go.kr)
- ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)
- International Chemical Safety Cards(ICSC)(http://www.nihs.go.jp/1CSC)
- ASESHLDHACIAAE, AYBTHA (http://hazmat .nema.go . kr)
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