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! vapor LC50 >6.2 mg/ £ /4 hr Rat (No death) EHCA harmonized cartegory 4 (ECHA)
PAN T U324 0 E)IE 0186 NIRRAL/AU24 AIE€ZD UH=240 22EEe 0 1.7, 25 © 0.3 (0ECD

ine GLP) (ECHA)

=
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a

e

=4 Ag2 U o

o

sEA/ASEAE 2N
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Hir
o

=40l 22E (ECHA)
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IARC : Group 3

OSHA @ Xt& 88

ACGIH : A3

NTP @ Xt& 8

EU CLP : Xt2 8lS
O MAHNIEZ HOIFAE @ A2 Wl DIMES 0188 SASAHBO
IE OIS RAL SAHHOIAIEZ W AL S0 &
S (ECHA)

O MASY : E)S 0188 LLYSH/ZIIEHAE 2N SA AHlg 24, o ME It S0I 2=E (NOAEC maternal

AEZ0 UAZEH |20 2 I ,
| S¢, 4 W ZRFE 0S8 SM4H OlgANSZ2n S

ol

0!

toxicity 250 mg/kg bw/day, NOAEL teratogenicity 500 mg/kg bw/day)(OECD Guideline 414, GLP), JefLt LEtSAMOl HSH0|
M, Al o g 2eE SH2 0lLIEZ 2REXLS (ECHA)

O SHENIISH(1E &) : IR20AM 55 AZH L HO 92 222, S20 0L IS0l UAS. AHE2 JIES
K=& (NLM)

O SHENIISH(Es L&) : HEE 0|36 H=2ARSHAIE RN Rolist G0l 2EEX 2SS NOAEL=143 mg/kg
bw/day OECD TG 408, GLP(ECHA)

O EoRdid @ Iz A8

-HIRCHOIJIS &N Z2M, 1,4-HHGOoIStsAL, O2t CHol28 2,2-CHOIHE-1,3-E2802 £ 1,2-0

OO000O0
R ope g o or B II 'H 'H
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2 T Wi i 4t 08 O o
]
0 0 5©
0o oo olo
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4T HT
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OSHA @ X
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p=|
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olo

fu g

b

- A3 : LD50 = 8400 mg/kg Rat (RTECS)

- A0l : LDb50 > 2000 mg/kg Rabbit (IUCLID)

- £¢ : Vapor LC50 > 5.61 mg/L 4 hr Rat (Read-across: 86290-81-5) No death (ECHA)
O HIf A4 = U348 @ A4stX=3(rabbit) (1UCLID)
O Ast & && = N34 0 AsX=(rabbit) (RTECS)
O 887 nold : N2 84S
O I8 M2IA @ HIeIA (Guinea Pig) (IUCLID)

O oty

AHOIMEHY X2 s

NEB2LS20A 0 A2 g8

IARC @ Nt& 2

OSHA @ Xtz S22

0o

ACGIH @ Xt& &t
NTP @ X2 A8
EU CLP : Carc. 1B (Note P)

MAHIZE HOIRA @ EUCLP: 1B (cHY 2Z0| 52 HISZ 0.1% 0|2t HAMS Z&olD s BR 2 2KE HEGHA
%)
O dA=SH @ Xg 238
O SEEXNBISH(18 &) © N2 438
O SEENMNAISH (=S &) © XUz 238
O Eolgdld : E2lAl R 22 (IUCLID), <1 mm2/sec (37.8° C) (CONCAWE Product Dossier 1992)
4) el ZTEZ2A010tH
O =48 s4
- A3 : LD50 > 6400 mg/kg Rat (IUCLID)
- A0l : LD50 >5000 mg/kg Rabbit (OECD TG 402) (ECHA)
-84 ' NIz g2
O I8 2AlY = 24 0 XI=2 ¢S (Draize test) (IUCLID). 2HHE Ol=8t LIRLAL/ N2 HAEZ Y, UH2482 U
EFHLAXI &S (ECHA)
O dst & &4 T U234 @ 2HUS 018 AstzaAS/I2HAIEZ2D, N34S LIEHHX ZS0ECD TG 405 (ECHA)
O 387 Hely : [tz AS



O OIS 221d : AP0l CHS patchAlE 2t U214 BHS0l 8IS (IUCLID). OIRAE 0188 HISUYULAIFEZY, HRILS
Lt

O g4

AHOIMEHE © XZ S

NEESEIA  XIE g8

IARC : Xt& &3

OSHA : XtZ 8gls

ACGIH @ Xt& els

NTP @ X2 el8

EU CLP : Xt& S
O MAHMIE BO|Y : SHSABHOIAIE: S48, 424tz B4, strains:TA98, TA100, TA102, TA97, SAMXIOIAAIE: S
o AEE 0 52 #AE (0ECD SIDS(1993)). AlIE2 Ll ZRF M ASHAIE0ECD TG 487, GLPRAIZ2Z CAS No. 1328-53-6,
02 SHSHHOIAIZ0ECD TG 471, GLPSAFZ2ZE CAS No. 574-93-62 1, UHAIZE R 2HHS0l S4, MA W M0l
AMAE, OFRA AZAISO0ECD TG 4842Z 10t S (ECHA)
O MASH  HEE 0|26t MALSGSHATJCILAEZ N, 2H, MAs, EHOISEYE0| 2E X 2S. NOAEL= 1000
mg/kg bw/dayOECD TG 421, GLP(ECHA)
O SEEXNAISH(13 &) : HEE 0/8c SHFDSHANEZL, S2H SOt 2 2028 F&0l 2&E X LS (ECHA)
O SEENAISH(PE LE) : 0IRAE 08¢ UHESHAEZN, S4 L= 0/ASA0| HEIX %S, NOAEL= 16000
mg/kg bw/day(2=), 18700 mg/kg bw/day(2) OECD TG 408(ECHA)
O &olxrolld : Uz a3

5) 2 =

O 24 =4

- Z3 1 LD50 = 15400 mg/kg Rat (NITE(2006)), LD50 >8000 mg/kg Rat(ECHA)

- 2Tl : LD50 > 3000 mg/kg rabbit (NITE), LD50 >B000 mg/kg Rabbit(ECHA)

- 52 : DUST LC50 > 4.6 mg/m 4 hr Rat, No death (ECHA)
O LR A4 = U324 @ EJE 0|88 LIRRAH/NI2H ASEZD U240 LMoL ZS(0ECD Guideline 404)
(ECHA)
O &gt & & T= U224 0 ENE 0|28 Ast=as/NU=24 AIEZ20 Z0Is NH2401 LMotX 2S(0ECD Guideline
405) (ECHA)
O &87 s Iz g3
O IE Hold @ JILIIOE 0|=st TSNl AIgZ DEN2H0| LMK 2SS (0ECD Guideline 406, GLP)(ECHA)
O gy

ArHOotME A - g SlS

DNELSROA @ gy 2

IARC : Group 2B

OSHA @ Xt& 88

ACGIH : A3

NTP @ Xt& A8

EU CLP : Xt& 8lS
O MAMIE HOIZAE @ AlE2 W ZRJ[E 0188 N0 SMEM we 24 AEZL AL S22 4280 84
(OECD Guideline 479) AIEZ Ul ZRFE 0188 RN SHBH0| AIEZW HAIZSEH S22 A28101 S4(0ECD
Guideline 476) AIE2 Ll DIMESS 0188 SHSHHO0| AIEZ20 HAZEHIN R22 &428101 S4(0ECD Guideline 471,
GLP) Ml L x=H2IS 0lE6 et8 24 XIAIAE 2D S4(0ECD Guideline 477)(ECHA)

A

t
O MaSYH : BHCEE 0|28 FHIIEY/ZASH/LLYSH AS2Y MASH0| LMK 2%S(0ECD Guidel ine 414) (ECHA)
O SEHEEFISH(1E =5) : 12 248
O SHEEAISH(PIE =) : RatS 0I8F =2 EUL S AEZD, HE AL o8 I, 8235 S HOAM =336
A0l ZECAS. QMO HUE QS| 2ELX| AUOL AEESSS 0|28 ZUE EMZ AR A2 |HE L2
2 JIs40l AS. (NITE)
O BRHA : X2 83

rir
2
]

12. &30l 0Ix

S S

ot MESH
1) MOIZ23A2

O O/& : LC50 527 ~ 732 mg/ £ 96 hr Pimephales promelas (ECHA)
O Z+2t& : EC50 >100mg/L 48hr Daphnia magna (ECHA)
O Z=& : NOEL >= 100 mg/ ¢ 72 hr, EC50 >100mg/L 72hr Desmodesmus subspicatus (ECHA)
2) 1,3-HIRCIOIIIS A A ZECIMH, 1,4-HAECIOIIISA A, HZF CHOIQ4 2,2-CHOIHE-1,3-T2 &0 ¥ 1,2-0
B2 s 88
O o0& : g 238
O 225 X2 48
O =8 : Uz g8
3) #E= HE UIZE 20 (8R))
O O{& : LC50 = 9.22 mg/ £ 96 hr Oncorhynchus mykiss (IUCLID)
O 225 : EC50 = 6.14 mg/ £ 48 hr Daphnia magna (IUCLID)
O X% : EC50 = 19 mg/ £ 72 hr Selenastrum capricornutum (IUCLID)
4) Rl TEZAlojotd
O O/& : LC50 >100 mg/ ¢ 96 hr Brachydanio rerio (Static, read-across 27614-71-7, OECD Guideline 203. GLP) (ECHA)
O 223 : EC50 500 mg/ £ 48 hr Daphnia magna(EU Method C.2) (ECHA)
O Z=F : EC50 >100 mg/ £ 72 hr Other (Desmodesmus subspicatus, read-across 1328-53-8. OECD TG 201, GLP) (ECHA)
5) It s
O O{& : LC50 >1000 mg/ £ 96 hr Other (Tribolodon hakonensis)(NITE)
O 24S : EC50 > 5600 mg/ £ 24 hr Daphnia magna(OECD Guideline 202, GLP) (NITE)
O Z=%8 : ErC50 >10000 mg/ £ 72 hr Desmodesmus subspicatus (OECD Guideline 201, GLP)(EHCA)
Ll,. X}E al 6H/~od

Kow 0.86 (OECD Guideline 107) (ECHA)
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A UZE 204
: log Kow = 2.1 ~ 6 (Estimate) (I1UCLID)
: BOD5/COD = 0.43

Mo
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AL 1 oo
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o
0x 0x

f
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II:I

E’EI\IOIOI‘—.J
©-1.6 ~ —1 (23" C) (ECHA)

A= a8

BA

)
OO0w OO

AL A i
U

~ 0.23 (Average: 4.26, median: 3.16) (EPA Comptox)
90 100 % 28 day (OECD Guideline 301 F) (ECHA)
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: BCF = 0.33 ~ 11 (OECD 305C,
P< 1%,
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28 day (02 Consumption, OECD TG 301F
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ct. EL0ISHE
1) A0S M2

1,4-BIECLOISIS A4, OI2t
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I
e
HU
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C

5)

OF. JIEt =off &
ANOIZ22 42
iz s

2) 1,3-HHACoIIIS AN Z2MH, 1,4-HACOIIIS AL, 2t

4) el TgZAl0lotd
Crustaceans(Daphnia magna):
ug/L

NOEC(21d) =1 mg/L (Semi-static,

5) 32 =¥

Algae: Desmodesmus subspicatus NOEC > 10000 mg/L 72hr, (OECD Guideline 201,

ozt Chola 2,2-0Hol ol € -

o2t Chol s 2,2-0Hol ol € -

ol 4t 2,2-CHOI I E -

ol 2,2-CHoIoI & -1

1,3-Z2E0=2

1,3-Z=2®0=2

1,3-ZE280=2

3-EZEds

read-across 7646-85-7) (ECHA) water solubility :

GLP) (ECHA)

& 1,2-01

2@ 1,2-01

e

1,201l

e

49

13. HIJIAl =2 AE
b WY -
- HolE22 ZHEDI0 2256t1 Hols228ol Tt ANl g A
Li. HIOIAL =OIA(2gE 801 & Z&O HI| 2Es Z8E)
- 22 M20ILE A2 UHAYEAH N Foist2=2 018 3¢ A.
g RE et HolE A

14. 250 28 L
Jt. el S (IMDG CODE/IATA DGR) : 1263



L. d H8 XY : HOE (HUE, i, oL, MR, A28 HiLIAI, ZEH, UM SHES L A i MM
HE) £= HOE 2 22 (HQE sIdM L= S#2H 2§
Ch. 280MY I8 S3 3
ct. &J1S=(IMDG CODE/IATA DGR) : I
OF. HLASE (oY E= Hlolgez =I|) : dlolg
Ht. AIEXIE 28 L= 285 +H0 23Ed 2 2RIt UL 2ERE SE&E or ™ [
NS 25 Al g™z g OsS
DOT & JIEt #&EM XA Z& & 25
O SHAl BIAXXIC S8 : F-E
O SEA HIAXXIC S8 : S-E
15. €& FHEd
Ob, AAOPMBEAZN 2F AHM @ "CEIELEESE", "ZeUHARMSE", "AIHISTUHLRMHAX", "SAL A
SOHCIX", "JEINELYSE", "LALHEE", "SFAXNMEDMMEUHLSE"
1) NOIZ2234a2
HNZESXNEE @ g AS
HZSIIEE @ g AS
Ze|tHasSd 0 1% 0la L
NASAZHHASZE © 1.000% 014 M
SHALZBEUASE @ 1.000% Ol4a
LEIEHEESZE - NSZEAI=TWA : 25 ppm, STEL : 50 ppm
GIEIIELEEEE : HEE
SgaidRH=SE @ HLelsS
SHUHMBIMPSMMEUHAZSE @ dHgE
2) 1,3-HIRCOIII=S A A ECIH, 1,4-HAECOIISA A, 2 CHOI24 2,2-THOINE-1,3-ZT2 &0 £ 1,2-0
g§=2 02 gx
HNZESXNEE @ g AS
HZSOtEE @ g A8
2e|tasd g As
NUSIZZIUAEE @ Y AS
SAZZrUAa=E 0 Y AS
LEIELEEEE Y s
GIEIIELEEEE  HESUS
SgaeiidRH=E @ HLels
SHUAMBIOMPSMMESUHAZE @ dHgdS
3) ¢was FEA UZE 20 (BA))
HMESXN2E @ g AS
HZESIIE2E @ e AS
Ze|tasd g AS
NOSFAZZIUAESE @ Y AS
SAZZr0asE g AS
LEIELEEEE Y s
SIEJIELEEESE @ WS
SgaeiidRH=E @ Hgels
SHUHMBIOMPSMHMESUHAZE « digeE
4) Rl TEZA0I0HY
HESXN2E @ g AS
HZESII2E @ dilg AS
Z2ICHAIS A @ 1% OlA 2L
HASA=ZHUAEE WY |ls
SHAZHAUNASE @ WY U8
CEIELEESE @ g 28
SIEIIEHEEE2E @ HEelsS
Sga2eiidRHsSE @ dels
SHAMBIOMPSMMESUAZE : g S
5) JI2 S
HMESXN2E @ oig oS
HZESII2E @ oig A3
Z2Ua2d @ g g8
SYSIASTEULEE @ WY AS
SAZZAHASE - e 2US
CEIELEEEE  II=2SHTWA © 3.5 mg/m
JIEIIELE2E @ HEelsS
SgEINARMSE  HEAS
SHUAEEDMPSMMEUHASE  HLEAS
L. StstSZE 2|0l 28 M @ "HHEE XA S 2"
1) MOIS2234a2
=2 : dige
MR2EHEN S5 22 @ g a2
RS2 Mg els
FZ2Hst g eds
2X2 g 93
HHEZEZAHAZSE @ Y %S
ANDCHHIZE : oilY oS



2) 1, 3-HiACoIIISAN ZE2MH, 1,4-HATOIIISA L, O 0l 2,2-CH0IHE-1,3-Z2&02 & 1,2-0

2=2 [ olg 96S
FSHE e AHS
SA2E g US

HESTAUNLSE @ g 88
AtDOHHIZE ¢

3) ¢HE= FF UDZE 80 (A4])
JIESE - gdE
RSN SSE 22 0 g 88

=2=2 g AUS
FSHE e AS
SASE g 8

HHESZAIHASE @ e 88
A2 E : dHE 8l

4) 2l ZEZA0I0L

JIESE - gE

MRESEZAN S5EE 22 @ Y U8
=2=2 Y AS

FHSHE e AS

sA2E g S

S & =AM :

AtDOHISE

5) o2 =

JIESE « HEsE

CRE2EEM S8 22 1 g S
RE2 MY AS

FSHE e AS

SAE82 g s
HHESTAUY=E @ oid 88
ADTHEIZEZE @ oilE 88

Ct. fIgscd2elgol A A
1) MOIZ23A2

H4F HeHR=(Hl+=84)
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Jx
1
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2) 1,3-HACoIIISAM ZECM, 1,4-HACGOIIISAL, d2t OoIY 2,2-TH0IHE-1,3-Z2&02 2 1,2-0
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x
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ch. HolS2clgol 28 #H =

ZYYRP L NYHISH F¥S =4
OF. JIEF 2 2 A0l 28 A
1) AoI22HsE

IUH(BFRE RI 2EsT2Y)

PEE
2QARA
Q=22 B2(0SHA 7E) : HY 8IS

DI=22I 2 (CERCLA &) : 2267.995 kg 5000 Ib
Ol= 22l & 2 (EPCRA 302 Coilg els

-J:|l ) BA DO
DI=22/Z 2 (EPCRA 304 =&) @ g el
D=2t/ 82 (EPCRA 313 &) @ dHE 8l
D=22ZE(ZHEEEASE) @ Y A3
D222 (ASESEHASE) « e 8lS
D=2eBE(2ECS2AdEN2E) g 8l
Bl ERZL(HEEZRZY) « g 8ls
EU EREL(ABE2F) « g &S
EU EREL(HE2F) « e 8is

2) 1,3-HIFACOIIIS AL Z2ii, 1,4-HACO0IIIS AL, O CHOIQ4 2,2-TH0IHE-1,3-Z2&02 2 1,2-0
g2 0= axr
2UH(HFRYE R 2Esz2AY)
HEels
=2 Al

DI=22/82(0SHA &) @ die 8l
DI=222/82(CERCLA #E) « dig 8ls
DI=22/Z 2 (EPCRA 302 =#d) : g 8ls
DI=22/8 2 (EPCRA 304 =#d) : g 8ls
DI=22/8 2 (EPCRA 313 =#d) & g 8ls
D=22B2 (Z2HZ2g8A2E) : g 8ls



DI22ALYB(ASESEAZE) : g elsS
02222 (2ECISYZFMESE) : g elsS
Bl 222 (HHEFZ) : oig elsS
Bl 2ERYB(REEF) : g els
EU 2ERB(AMER) @ g elsS
3) ¢es FA UIZE 20 (8A))
ZU(ERFE RI| *EsZ22Y)
WS
S2AAHM
0| 22ACIHE(0SHA A#H) : W gl
0| =22c|M 2 (CERCLA #A) : dHY gis
Ol=22| 82 (EPCRA 302 #&) @ Y &8
0| =22c|H 2 (EPCRA 304 #&) : dHE gis
0| =22c|H 2 (EPCRA 313 #&) : dHE ¢S
02222 (ZHELEA2E) : g s
DI22ALYZ(ASESEASE) : g s
02222 (BRECISYHAMEE) : g eSS
U 222 (HHERZL) : g eSS
EU 222 (REEF) : g el
U ERIB(AEER) @ did A3
4) gl ZTEZA0/0HY
2UH(EL R QE2FH2Y)
s
=227H :
0222 (0SHA #E) : g els
Ol=2c|3 2 (CERCLA #&E) @ g 28
Ol=2cl 82 (EPCRA 302 #&) @ Y 23
Ol=2cl 82 (EPCRA 304 #&) @ g 23
Ol=2cl 82 (EPCRA 313 #&) @ Y 23
=232 (2HEZLEEASE) @ g 2438
D=2 B(ASEEEHUSE) @ Y 23
D=2l B(2ECSATALSE) @ g S
Bl ERIB(HEEFRZN) @ g els
U ERIB(RIEER) @ g oS
EU ERIB(AEER) @ dig oS
5) J2 =
ZU(EFHE RI| 2EszE22Y)
ges
=22 7Hl
Ol=22l32(0SHA #&) © g els
Ol=22| 32 (CERCLA A#H) - g 28
|22l 82 (EPCRA 302 A#&) @ Y s
Ol=2c| 82 (EPCRA 304 #&) @ Y g3
Ol=2c| 82 (EPCRA 313 #&) @ Y s
=232 (2HZEEA2E) @ g 243
D=2 B(ASEEEHAZE) @ Y 23
D222 YL (2ERSATBMSE) « g 2S
EU ERFZ(HFEFZ) @ g S
U ERIB(/EESF) @ g oS
EU ERIB(AEER) @ g oS
16. JIEt EOAE
ot Azel &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.nlm.nih.gov/

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

SIDS; https://hpvchemicals.oecd.org/ui/Search.aspx
SISISANMBAIAL, 2-SF SR (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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