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2. 7ol AFH
. 2o AL 28
OIS M (flammable liquids) & 3
SH =4 (acute toxicity) ZI FE4 (ATEMIX :1183.538<= 2000)
SESEYH Y P24(2%F) (ATEMIX :1.5¢= 5)
grot M (carcinogenicity) &1B
MAINIE HOIR A (germ cel | mutagenicity) =18
st = &24/= X E’é‘%é(semous eye damage/eye irritation) &1
dlet = 24/= N=H22 (serious eye damage/eye irritation) F=2A
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: LD50 1890 mg/kg Rat (ECHA)
: D50 1000 mg/kg Rabbit (HSDB, AIHA)
: vapor LC50 >6.2 mg/ £ /4 hr Rat (No death) EHCA harmonized cartegory 4

o X O¥

°cH 4

CHA)

i
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ine GLP) (ECHA)
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=40l 22E (ECHA)
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>

IARC : Group 3
OSHA @ Xt& 88

(
BAH = U324 0 E)IES 0188 LIRRAL/T24 AlE€ZY U340l 2288 2 1.7, 25 © 0.3 (0ECD

O MAIME HOIYA : AIE2 W DIMES 0|28 SASAHHOIAIE 2D ARSI 20 20l S84, ZLF LA
T2 0|88 REX SHHOIAIEZL HAEREH S0 A220l S4, MX U ZRFS 0I3sH SMI OI4ANEZL S
A (ECHA)
O MASH @ ENES 0188 LYSH/IIIELHANSE RN SA A 24, 0 MES It S0 2EE (NOAEC maternal
toxicity 250 mg/kg bw/day, NOAEL teratogenicity 500 mg/kg bw/day)(OECD Guideline 414, GLP), JefLt LEtSAMOl HSH0|
O, MAl 9 2oy 2E SH2 0ILIZ2 2] XLS (ECHA)
O SHENMISH(1E &) : IR20AM 5= AZH 2 HO g9ss 222, S20 0L IS0l UAS. A2 IIES
K=& (NLM)
O SHENMISH(Es &) : HEE 03¢ H=2APSHAIE RN Rolist G0l 2EEX 2SS NOAEL=143 mg/kg
bw/day OECD TG 408, GLP(ECHA)
O EoRdid @ Iz A8
2) 1,3-HIACIOIIIS AN Z2IH, 1,4-HAHCIOISI=SA A, OZF CHOI24 2,2-CHOIHE-1,3-Z2 02 <L 1,2-0
B2 028 g8x
O 24 =4
-3d37 . U2 8s
- 4ol U2 8ls
- Y . U2 8ls
O I8 2AY L= U224 @ U2 A4S
O Ast & &4 TE= U324 @ U2 9648
O &8I H2UH : Nz oS
O Is oy : Xz els
O ga4d
AHOIMEHY X2 S
DBLSRIA - 2 es
IARC : Xt& 83
OSHA : Xtz els
ACGIH @ Xt& i3
NTP @ XtE 28
EU CLP : Xt& S
O MAMIZ #Hol2Y @ Xz 2943
O MASH @ X2 el3
O SEEXRFISH(18 &) © Uz g3
O SEFEARFISH(Bs &&) : Nz ¢S
O &olwrolld : Utz 82
3) waxE HAE UIZE S0 (28)
O 24 =4
- A3 : LD50 = 8400 mg/kg Rat (RTECS)
- Z1 : LD50 > 2000 mg/kg Rabbit (IUCLID)
- £¢ : Vapor LC50 > 5.61 mg/L 4 hr Rat (Read-across: 86290-81-5) No death (ECHA)
O I8 2AH T= U324 0 2= (rabbit) (IUCLID)
O Ast & && = N34 0 AsX=(rabbit) (RTECS)
O 387 H2H : Nz 8ls
O I8 M2IA @ HDeIA (Guinea Pig) (IUCLID)
O gy
ArHOMEAHY - AE SlS
NEL-SREDA  AZ SS
IARC @ Nt& A2
OSHA @ Xt& S22
ACGIH @ Xt& S22
NTP @ Xt& A8
EU CLP : Carc. 1B (Note P)
MAHIZE HO|A @ EUCLP: 1B (Y 220l 52 HISZ 0.1% 0|29 HMS Z&slD Ys B3R 2 2FE HEG6HA
o=
E) *ozﬂé”é‘ A2 es
O SEEXNMISH(18 &) © N2 438
O SEENMNAISH (S &) © XUz 248
O Eolgdld : S2lAl R 22 (1UCLID), <1 mm2/sec (37.8° C) (CONCAWE Product Dossier 1992)
4) oA
O 24 =4
- &3 : LD50 = 3500 mg/kg Rat (ECHA, HSDB)
- ZI : LD50 = 15400 mg/kg Rabbit (ECHA, ChemlDPlus)
- &2 : Vapor LC50 17.8 mg/L 4 hr Rat (conversion value of 4000 ppm) (ECHA, HSDB)
O IR BAlY L= U324 E)E 0|28 I8 U234 AIE 20 SSE9 =4 (ECHA)
O dst & &4 T U324 @ EN0A o U324 AIE Z0 220 Z0Ist =24, 2od&42 UAS (ECHA)



O 88)| BBY : UE %S
O % Hols : RE oS
0wy
NYUOIEEAY : IE S
DELSRDA  gUH 2

IARC : Group 2B

OSHA @ Xt& 88

ACGIH : A3

NTP @ XtE S8

EU CLP : XIZ 8IS
O MAHNZ HOIAY : 024 lymphoma L5178Y cel 2 0|&8 RV=SHAIE 210 4, Chinese hamster Ovary;CHOMIZE
0| Est SMA OIMAIE Z1 S4, 0ECD TG476, GLP, OECD TG 473 OIRA ZSHIEE 0/EsH AAE 20 4, ERE
2tHIZE 0|88t Unscheduled DNA synthesis;UDSAIE 20t S4, 0ECD TG474, OECD TG486, GLP (ECHA)
O MASH @ B E 0|26 2MU ELMA =S AIEO0ECD TG416, GLP Z It 500ppmItXl A4l L= Ut HHE FHAES

olg

SHELA 28, FRUMUSH0 e NEL2 HMS2a, 22 St S22 216t NOEL=100 ppm SHEE 0188t ELLES
Jb 2okl

S AIZIEOCD TG414, GLP Z1b 2000ppmMHXl JIEAES X 2S. 1000 L= 2000 ppmUlA Ll AKX HS2A
LIEtY . 2HSAS 1000 2 2000ppmAl A Sl HMZE L Al2ADZE 264 NOAELEI D1 A=2000ppm, NOAELZ X /L=
2 LIEHE (ECHA)
O EX1HX{X}]|%/§
O

Sonoao

AZH G982 I K22 222, (HSDB)
FAPBIESHAFE R 25 A

SHEH e L&) @ AEES g 13 B+ feh HMBIE S UEHH= gHetA Bgh, 2t
Do Bt E S 2AE HIK HESE JIEZ2 NOAEL=75 mg/kg bw/dayOECD TG408, GLP, ECHA OIRAE 0IE28 13F S
BHESAAIEZ D 750ppm3.55 mg/LOIAHOIA 2+ & AIZSRH SItt UHEHGU O 2 =AgEe4ad = Rl J&e 22y
Xl & SNOAEC=1000ppm4.74mg/LOECD TG413, ECHA HEES 0188 £ AB=H0ECD TG424S EQIGHI| ISt 43-13%, 200-
800ppm ST 2 SLEF-EAIZI ZD 400ppmsZOIAUAN =& SX= 8F0S FSESEXI eI ES. 82502

200-800ppme| OHCEA S 2t2 4%, 100%=2 E=Z ZItet. LOAEL=200ppm (ECH
O SoRndld @ Bal+=AT. AME 431 240 2ot stetd HES 222 = AS. SHLHE 0.64 mf/s 25 T (KOSHA)

g@sE S UIZE (H4R)
o
T : LD50 > 5000 mg/kg Rat (ECHA)

| © LD50 >3160 mg/kg Rabbit (IUCLID)
| Vapor LC50 > 7.63 mg/L/4hr No death, Not classified (ECHA)
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SAY = =24 0 BEX3(rabbit) (1UCLID)
E & £= U324 0 XS4 (rabbit) (I1UCLID)
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OSHA :
ACGIH :
NTP @ Xt
EU CLP : Carc. 1B (Note P)

O MAINIZ HOIRA @ EUCLP: 1B (oiY SZ 0l S HISZ 0.1% 0122 HHS ZE6tD U= R 2 =[S HEOHX

Q8 = 1%
ojo oo .

HU b

= &

]
go M
oo

0o g

2g)

O MM=H @ T2 oS

O SEENIIISH(18 &8) : N2 oS

O SHENFIISH(HE &) : BYAHTD ) T P=Ls 90 |0 242 202, SHENII: 554
I (ECHA)

O ZORMA : AHE 42S T2 HE SAL0 38X HYS 2oL 4 US. (ICS0)

12. &30 0ixe g

Jb. MElSH
1) MOIZ2=234a2
O O{& : LC50 527 ~ 732 mg/ £ 96 hr Pimephales promelas (ECHA)

O &2& : EC50 >100mg/L 48hr Daphnia magna (ECHA)
O Z=& : NOEL >= 100 mg/ ¢ 72 hr, EC50 >100mg/L 72hr Desmodesmus subspicatus (ECHA)
2) 1,3-HIRCIOIII=S A A ECIMH, 1,4-HHECOII=SA A, 2t CHOI4 2,2-THOIE-1,3-Z2 &0 £ 1,2-0
g2 s g8x
O ox : X2 g8
O 225 X2 g8
O =8 : 1z g8
3) waxE HAE UIZE S0 (81)
O & : LC50 = 9.22 mg/ £ 96 hr Oncorhynchus mykiss (IUCLID)
O 22& : EC50 = 6.14 mg/ 4 48 hr Daphnia magna (IUCLID)
O X8 : EC50 = 19 mg/ £ 72 hr Selenastrum capricornutum (IUCLID)
4) A
O 01F : LC50 5.1 mg/ £ 96 hr (ECHA)
O 2245F 1 150 2.4 mg/ 4 ~ 1.8 mg/ 4 48 hr Mysidopsis bahia(EC50 48hr >5.2mg/L, EPA 1985, GLP) (ECHA)
O X8 : EC50 3.6 mg/ £ 96 hr (EPA 1985, GLP) (ECHA)
5) +A2€8E EF UZE (8%
Oz Xz 83
O 225 1 LC50 4.3 mg/ £ 96 hr other(Crangon crangon) (IUCLID)
O X% Xz 83

L. &84 & 24

1) MOIZ2A2



O &4 @ log Kow 0.86 (0ECD Guideline 107) (ECHA)
O =24 Xz 9=
2) 1,3-HIRCIOIII=S A A ZCIMH, 1,4-HAECIOIIISA A, OZF CHOIQ4 2,2-THOINE-1,3-T2 &0 ¢ 1,2-0
B2 0= g8x
O &84 U2 g8
O =284 : Xz o=
3) gEx HE UIZE S0 (2R)
O X84 . log Kow = 2.1 ~ 6 (Estimate) (IUCLID)
O =2olld : BOD5/COD = 0.43
4) oA
O &84 : log Kow 3.6 (ECHA) log Kow 3.15 (HSDB)
O =24 @ 12 A=
5)

sE4 1.37 ~ 9.23 (Average: 4.26, median: 3.16) (EPA Comptox)
MEo4A : 90~100 % 28 day (OECD Guideline 301 F) (ECHA)

2) 1,3-HIFCOIIIS AL Z2ii, 1,4-HACOIIIS AL, O CHOIQ4 2,2-TH0IHE-1,3-Z2&02 2 1,2-0
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L Sd =E S8 @ HE (HAUE, 23, OlLtZ, XAE, A2tg0 HiUAl, ZEH, Ad SH82 2 A 23 JMF
) = HQE 2 2F (HQE &M L= 22H Z&)
3

OF. si¥edsa(dg = diigez HII) @ e
dt. ALZXL 28 = 235 +H0ll 2ol 2 2RIt JUANL 2Re SEe oA Y
s 25 Al fgscd2elgo s
DOT & JIEH #EOl S Z2& & 25
O SMAl HIAZEXICS &F @ F-E
O 2EA HIAZEXIS EE] @ S-E
15. 88 RuEE
b, MAUOHME A 25 M ¢ "=EIELIESE", "M RHSE", "HLSISIUYRHMARN", "S+=ABTHUY
RO, "BIIELISE", "EAHER", 'SIAXHIBDNNEUHLSE"
1) MOIZ223A2
HNESX=E : e 8l
MZESIIEE : oHE 8ls
2CIHASE 1% 0la L
SUSI=SIUL=SE - 1.000% Ola LM
SALSAUHL=E 1 1.000% 014 2
CEINIELEESE ¢ ASZ2EA=TWA ¢ 25 ppm, STEL @ 50 ppm
SIZJI=E8EE « oigdE
SgacidR=E : S
SYAHE DM (PSR EUHLSE - dHed

2) 1,3-HIACOIISAN ZE2M, 1,4-HATOIIISA L, O OO0l 2,2-CI0IHE-1,3-Z2&02 ¥ 1,2-0

g2 0= gxr
HMESXNEE @ g
NESe RS
2Ny =E - e
SJPI=IHUyEE
SHALBUUYEE
CEIELEEEE - oig S
SIZJIEEEEE - oigels
SgaeiaRi=E : HEAS

= =

SHAEB DM (PSM) M STH &

%
a
. 82 80 €©

o o 00 00 00

L]
%
0
&
)

e
0z

o
I

0

¥
c

H
o
)
2
x
10

>

BB
an gl
0r N oAy
M
%
o
°
o

B >
o
o

4 40 MO MO py
02 WA A N
%
a
Q
o

SIEJIELEEE
Sgac|dFH=2

o
SHEAHE DA (P REHAESE - dHegd

4) ogaa
HMESXEE @ g |8
MZESIOIEE @ Y i8S
eI =E ¢ 1% 014 LM

AHSISZHUAEE ¢ 1.000% Ol & LH
SHALZDEUASE @ 1.000% Ol&a
CEIELEISE © ol HHTWA @ 100 ppm, STEL : 125 ppm

CESIEEEE S
SHBAYLRHSE © HLHS
TYAHFDN(PINHENLSE : si2e

5) +4288 S UIE (48)
HESNSE : Y o8
HMESIISE : oY o8
HRGASE : HY oS
RUSASHUASE © Y oIS
SAAYATUHASE © WY %S
CEIIFEIEE WY oS
CESIEEE SRS E
SHBAYLRHSE © HLAS
TYAHZDN(PINHENLSE : oi2e

L. Stst2ER2lH0l 28 78 : "HWESTANLSE"

1) MOIZS2AAR2

=S8 g o
FHISME - HG

:E =
A €2 €2 0l
alo oo

EPN I
HH =& AHCH



MIUHIZE @ Y AS

2) 1,3-HACoIIISAM ZEM, 1,4-HACGOIIISAL, d2t OGoIY 2,2-CH0IHE-1,3-Z2&02 2 1,2-0

@62 02 g7

3

JIEEE @ digE

SRS E2AM S5 22 @ g eSS
=8 Y AS

FHIME - g S

SAS2E e AS

HHESZAIHAEE 1 0
AMIHIZE @ oY A8

IESH ;Y
ARSREA S22 2T Y o8
252 ;Y gs
HS2WE oY oS
ZX2= : oY s
HHESEAGASE @ Y oS
NIDOHIZE : g %S

4) ol
JESH : slys
AASEZAN S=28 28 © #Y o8
S=2 Y gs
AZHE : Y gls
=N [ =
BSZEAHAISE © O ¥ 0.1
NDOHIZE : g %S

5) +AEsE A UIE (48)
IESE ;e
ARSREA S22 2T Y o2
f=2 : #Y g
HSHE  HYT s
ZXNEH WY s
HESEALASE 3D o8
ANDOHIZE © Y %S

Ch. SiE2oEe|il 23 7H : MR H2HSR

1) AOI22spe
H4E H2H SR (H4+84)
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9 =14

3) gagx 2 UZE 2 (AR)
4) g

5) #=428&8HE S UZH (4))

ch. HolS2elHol 28 M -

=
OF. JIEF 2 Z =280 s 7H
1) AOI223au2
ZU(EFE RI| 2EsZ22Y)
s
227H :
02242 ME2(0SHA #E) : g els
Ol=22| 8 2 (CERCLA #&) : 2267.995 kg 5000 Ib

OI=22lZ 2 (EPCRA 302 &) @ oY 8l
DI=222/Z 2 (EPCRA 304 &) @ oY 8lg
OI=222l3 2 (EPCRA 313 &) @ oY elg
NIZRAYB(RH2LHASE) © N 84S
NIZVRAYB(ASESHASE) @ T 84S
D2BolFB(2EUSABMEE) ¢ ST 81
EU SERZ2(HFYEIZW) @ g AS
U 22EE(AE27) © oY oS
U 22EZ(0E27) @ #E oS
2) 1,3-WHCHOIIZ AN B2A0, 1,4-WHCOIFSAN, B2 CHOIR4 2,2-CHOIHE-1,3-T2HOS L 1,2-00

D222/ M E(0SHA 7 E)
0| 22t2| X 2 (CERCLA #&) : ol
D|22t2| X 2 (EPCRA 302 &)
(
(

%
o0
00 g0

ol

ol
= = =

0| 2221 X 2 (EPCRA 304 &
D222/ 82 (EPCRA 313 =#E)

00 00 00 §9 00
59 g0 gp W0
g0 olo glo

ol



Ol=2cl8e
Ol=2cl8e
Ol=2el8e
EU

EU
EU

Mt
b= —

oo
00 & on on
g g
£ 00 00
oo

0
g8

B [T TR
0 0d 04
HOH T
53 e
I
D [
44U

AL AT A
82 89
0lo olo

w
—

o
o
o
4o ™
°C

Mo

o
0
gQ
alo

27
D222/ H L2 (0SHA 7 A)
01=22| 82 (CERCLA 7E
0= 22|82 (EPCRA 302
0= 22|83 2 (EPCRA 304 7

7
o

%
0
£
00 00 00 £2 0j0

00 00 © 20 © oo

oI oI o O'Q
£2 £ 0j0 00 00

= = =

Ol=22/ &2 (EPCRA 313
n=2ed2(=2d=g8
D=2eld8E (A
n=zedE(2
EU
EU
EU

4) o
= LH(
HE|ls
=AM :
DI=22/82(0SHA =E) : e 8is
Ol=2t2| 2 (CERCLA #&) : 453.599 kg 1000 Ib
Ol=2tcl &8 2 (EPCRA 302 Coie elg

e
£ 00 00

0o

M — — -
][]

o MO I M~
0q

]

AL AT AT
LT LT 1
0 0 0
HL HT HD
1l
8
oo &

82 §Q
00 0i0

e
Wz
0x
90
o
)
1%
Mo
I
e
o
I3

(

(

( 3d) : S
DI=22/Z 2 (EPCRA 304 =#d) : g 8ls
DI=22/8 2 (EPCRA 313 =#d) : digd
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16. JIEF HAE

ot 29 &H
—- 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.nlm.nih.gov/
- SIDS; https://hpvchemicals.oecd.org/ui/Search.aspx
- SISt EAIAL, IR SFUSA(http://ncis.nier.go.kr)
- ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)
- International Chemical Safety Cards(ICSC)(http://www.nihs.go.jp/1CSC)
- AEEHBACIANALY, AYYTWA (http://hazmat.nema.go.kr)
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