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1. StStRME A0 &8 EE
Jb, MIZY : 152 TB122
O 828 : 84 HQUE
Lh. MZ2 21 822 AtE49 Hist
O D] : PCM PRINAR 1000 (1)
O AtE49 Higt @ 21D S22 AFE Hst
Ch. MZEAH/SSX/ RSN H2
O A @ (F)c2DYDE
O F4 : BNET ZSA 7 HE230812 54
O FEM=3 ¥ 2139t © 054-278-0277 J|=38 A&
2. 7ol AFH
. 2o AL 28
OIS M (flammable liquids) & 3
=4S4 (acute toxicity) d7 P24 (ATEMIX :1931.705<= 2000)
SH =4 (acute toxicity) ZI FE4 (ATEMIX :1001.423<= 2000)
SH=SH 52 PR4(2N) (ATEMIX :1.5<= 5)
grok M (carcinogenicity) R&2
At & &a/E NH2482Z (serious eye damage/eye irritation) &1
dlet = 24/= N=H22 (serious eye damage/eye irritation) F=2A
Ol DHeIM(skin sensitization) FE1
o8 2AM/XIN24822 (skin corrosion/irritation) F&2
Lt WZEX 21 Z&st 310 HX &=
O Qg2
OjMzo @ 28
O Rl 218 27
H226 st Rl 2 =D|
H302 &3 RoHE
H312 M2 2 H=56tH Roig
H332 EQ5tH Kals
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P64 Fz S0l & L HE 25 EMSl AMAL.
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P02 LE ot OIYXEX 2RE A0 OlcHotdl HMole FZ36HA OHAIL.
po72 ZAE 5oz QHE ol=g UHECHA OHAIL.
P303+P361+P353 IR (L= MHElateh) 0l S2H: QLIS DE OIRE ZA| HOAQ. IEE 22 AoANUEE
ASIBHAIR )
P370+P378 St Al: 22 1J| {Ioh MBS LSIHE AIESIAIL2(58 &X)
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0 0.15 g/g3AOtEIL (Y F)

X

© 80 mg/L(

125 ppm

© 50 ppm
: TWA, 20 ppm (87 mg/m3)

© TWA, 20 ppm (80 mg/m3) STEL, 50 ppm (200 mg/m3) Skin
= 1,2-Cyclohexanediol (with hydrolysis)

il

D8 mo/L(HY=)
AW F (Mandelic acid & Phenylglyoxylic acids2l &)

100 ppm, STEL :

AN
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© 25 ppm, STEL
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2
: TWA, 3 mg/m3, Respirable aerosol
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O ACGIHA &

4) oiguA
O 2URA
O ACGIHAE

AIZIAIL

N

n0
0l

b

H

.20

Al
Rr
o
H0
o)

Rr

Lt

ol
Klo
o

<+
<N

o
10
£

J

of
iy
0o
0D
of

00

=
00
US
i
3l
R

i

G5t HLE 222 0l =01 W& &

o sotA

o
Ao

(]
1of

ol

H o

<ISHIH Ol

|.

&

3

O~ sol 2



£

g 82 oot A

1of
H

=3

Z0ILE & X

=
o
Tr
H
e}
o0
KM
o
r

of

oD

<ok o &r

O

X0
ur
Rr
or

CEH EM

A

Lt

0o
8
n

BN

M AR

Ct.

0l
8
1L

K

(A, JIH)

X0
1oy
ol

A

b

1.4%/0.7%

/

20

J

t

[¢]

©18%0l

U
S

00

U

Et.

:0.8~1.3

Kk

]l

1o

1 480°C

(c)

H
U]
oy
ol
aJ

[E PN

: 40~100(F#4)

Ui
R0

]

ef.

k)
ll

o)
oK

X0
RO
ol

&
1o

0o

M
Ho
=]
Ar
K0

11| o OF

Lt.

o BEE LotAI2.

=

b

, JIEt 83
FAI2

, 22
!

iy
RO

o)

)l

iof o <2
D
EA_ -

S %0 M“o
R

-
oo .
=il
TR =

Tl Ko
= IHo &D
o o o+ R
ol 30 = JH

0000

AY gy Y=
1) AOI22

Lt.

a2

: LD50 1890 mg/kg Rat (ECHA)

5l
M &AM
8 =4

2
- 33

- 31

O

: LD50 1000 mg/kg Rabbit (HSDB, AIHA)

. vapor LC50 >6.2 mg/ ¢ /4 hr Rat (No death) EHCA harmonized cartegory 4 (ECHA)

ol
[0

LRRAY/T=d AEZ2D I

orEst

o ENE

=

Guideline GLP) (ECHA)

n
B
£
T
o+

I+

=]
O

=

I

(&)

<

o

el

1]

>

X0

r

=

ol

H

=5

fa{ll

o0

=

X0

r

K

<0

<l

JH

0

<0

=

o

0

=

B 0o 00

Va3

e I |

= i okl

pRY =

g K m:

L B0

Jan ®
& o ﬁ

= K.

j[E| =™ g iy

io) WD DF S0 zp

00 = ol oz

O00O0

@

: Group

IARC

0o
I3

=
© A3

OSHA :
ACGIH
NTP -

0o
&8

1L

0o
&8

It

N

EU CLP :



O MAMIE HOIFY : AEZ W DIMES 012st SASAHAHOIAIEZ2D HAIEREH 20 20 S4, ZRF HLA
IE 0|88 RN SHBEOIAIEZ L HAEZEH S0 A2201 S4, MX L ZRFS 0138 SMI OI4ANEZL S
o (ECHA)
O MA=SM @ ENE 0188 LY=4/ZINIELHAEZN SA A 24, 0 XMS SOt S0l 2EE (NOAEC maternal
toxicity 250 mg/kg bw/day, NOAEL teratogenicity 500 mg/kg bw/day)(0ECD Guideline 414, GLP), J2iLI YBt=A9l Y&HQ|
O, AAl 9 2oy 2HRiE SH2 OILIRZ 2REXLS (ECHA)
O SHENIISH(1E &) : IR20AM S AZH £ HOl 98 202, S20 0L IS0l UAS. A2 JIEE
K=& (NLM)
O SHENFISH(Es &) : HEES 0I3s 2R RSHAIE 2D Rolst G0l 2EEX 2SS NOAEL=143 mg/kg
bw/day OECD TG 408, GLP(ECHA)
O &omold : Itz 83
2) ddHY
O 24 =4
-A3R 2 98
- A0 : X2 g8
-89 : Xz g8
O LR 244 = U234 U2 438
O A8t = &4 T= U324 : X2 88
O 387 Moy : [tz gls
O Is ey : Xz els
O gy
AHOIMBHY X2 Y6S
N2LS20AM 0 X2 98
IARC : Xt& 88
OSHA : Xtz 8
ACGIH @ Xt& 8
NTP @ Xt& 28
EU CLP : Xtz S8
O MAMIZ #Hol2Y @ g 293
O MASH @ Xz el3
O SEERIISH(18 &&) © Uz g3
O SFENAIISH (s &) © Nz 832
O sgRolld + Itz 23
3) 22
O =24 =4
-&3 Xz A3
- &0 : Xz *AS
- E5Y . U2 8ls
O IR 2AY L= U224 U2 A4S
O Agt & 24 = U324 @ U2 948
O &&J Moy : [tz gs
O OIs ey : Xz els
O gad
MHOIMBAY - X2 QS
nE=X= e PN N = =
IARC : Xt& 8l8
OSHA : Xt& els
ACGIH @ Xt& els
NTP @ 2 Q8
EU CLP : Xt& S
O MAMIZ #HOl2Y @ g 93
O MASH @ X2 el
O SHEARFISH(18 &F) @ 0220 =22 FAIE S8 AEZ0 ZFUUN =4 301 2=E, A2t reticulinosis
S FUCIH SZUUA 2F BZHE, DX BIHZ9 HIUXS L2 0150 AAS(HSDB)
O SHEEARFISH(Bs &) Nz 8
O &olwrold : Uz 82
4) oiguA
O 24 =4
- &3 : LD50 = 3500 mg/kg Rat (ECHA, HSDB)
- Z1 : 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 I8 2A4 T= U324 E)E 0188 IR U324 AE 20 2559 U234 (ECHA)
O Ast & &4 T= U324 0 EDNNAM o I=4 A" 20 220 F0Is U324, Ao4&=A2 AUS (ECHA)
O 87 H2H : Nz 8ls
O Hg o4 : Xz 28
O g4
ArHOIMEAY - g S
DNELSROA - gy 2
IARC : Group 2B
OSHA @ Xt& 2
ACGIH : A3
NTP @ Xt2 A8
EU CLP : Xt& S8
O MAHNE HOIAY : 0224 lymphoma L5178Y cel 12 0|&8t RV=SHAIE 210 4, Chinese hamster Ovary;CHOMIZE
olgst Ml OlAAIE Z0 S4, 0ECD TG476, GLP, OECD TG 473 OIRA ZSHAMIEE 0|2t AMAE 2 S4, IRF
2EAIEZE 0/=8t Unscheduled DNA synthesis:UDSAIE Z 1t S4, OECD TG474, OECD TG486, GLP (ECHA)
O MASYH  SHEEZE 0|E8 2HMIU SLMEASHAIZF0ECD TG416, GLP Z 10k 500ppmAt K| Al L= 2 2HE LI
X LS. RLHAMSHO St NELE MB2L, 2H2H SIF S22 21610 NOEL=100 ppm HEES 0I88 SULL=
S AIEIEOCD TG414, GLP Z 1t 2000ppmltKAl D& HeFe AZE X £S. 1000 E= 2000 ppmOl A2l AIMXIE HS2AIF 2F5HH
LIEtE . 2HS42 1000 & 20000pmUHI A Sl S L AI2AR2E 2t4 . NOAELZEI DI & &=2000ppm, NOAELZ M|/ <<= A=500ppm2



2 LtEHE (ECHA)

O SHEHMIISH(1E L&) : AES20UAM ST 9 2 I U35 222, (HSDB)

O SHEXEFISH(BE LE) : EE 0I2E 135 IS SHAIFEZ D A5 WMUES UEHHE SUSHN e, 2t
D B L BAAY ZHAIE HID HEE JIE2 NOAEL=75 mg/kg bw/dayOECD TG408, GLP, ECHA DISAZ 0|28 13F &<
BrESMAIEZ 0 750ppm3.55 mg/LOIAMOIA 28 L AIE RN 53} FLEIS L O 2 ZARYe|aA T= Rl 282 a2y
Xl 2 SNOAEC=1000ppm4. 74mg/LOECD TG413, ECHA HEZ 0|28 2 AIFSAH0ECD TG4242 0I5t ABHO 43F=-133, 200-
800ppm =E2 EUPE LS AI2] Z D 400ppms 0MWM1+EENT8 S HRAAXDI} SISCR 2SS, 8F3|=D|2H
200-800ppm2| OHCZE=AIS 2t2t 4%, 100%2 == ZJHaH. LOAEL=200ppm (ECH

O EURMNY @ BHElEAR. WHE I 00| 2AdH St HBS o2 4 AZ. SHAE 0.64 mi/s 25 T (KOSHA)

12. &30l 0IXl=

Ot MEH=s4
1) MOIZ2AAR2

O & : LC50 527 ~ 732 mg/ 4 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) 9HlY
O 0ox : X2 gs
O 225 X2 g8
O =8 : 1z g8
3) 22
O 0&x : X2 g8
O 225 . N2 g8
O x2% ' Xz 83
4) oI 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)

Lt &84 & 2ol
1) AOIE22 842
O &24 @ log Kow 0.86 (0ECD Guideline 107) (ECHA)

O 2dld @ U2 A2

2) dAHY
t&d

o & HNY=4
O 24

HIPNJ=

§Q §Q
0lo ol

DN =
HIPNJ=

§Q §Q
0lo ol

Hl H
24 : log Kow 3.6 (ECHA) log Kow 3.15 (HSDB)
ol &

HDNI= =)

=
A

1 37 ~ 9.23 (Average: 4.26, median: 3.16) (EPA Comptox)
: 90~100 % 28 day (OECD Guideline 301 F) (ECHA)

2) dHiY

3) 2

4) oigwma

Log Koc 2.

: BCF 1 (ECHA)

: 70-80% 28 day (1SO 14593 C02 headspace

a2

41 (ECHA)

OF. JIEt ol S&

1) AOIZ223

2) dHY

test,

GLP)

(ECHA)



3) 22

iz s

4) olgww

Crustacean(Water Flea); NOEC(7d, reproduction) 0.96mg/L, Algae(Selenastrum capricornutum); NOEC(96h) 3.4mg/L (EPA

1985, GLP) (ECHA)

13. HIIIAl =2 ArE

Jh. HoIge
- HII22 ZHSJI0 2206t Hols2

o
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Mg RE et HolE A

T

14. 280 228 3=

Jb. SIS (IMDG CODE/IATA DGR) : 1263

L. S HF H4X5Y @ HE (HAE, chHAH, OILIY, =AME, L2830, HLIAI, ZSH, UM SHS
I8 = HE 23 22 (HUE AN L= S2M Z8)

Ch. 280K /8d S5 3

et. &J1S2(IMDG CODE/IATA DGR) : Il

OF. 22 (g = didigez HI|) @ Hlig

Ml A &AM

. MBI 28 L= 28 SH0 2Ed 2 220 AL 2QF SE5 o™ A
A 28 Al flgsod2aego OS
00T & JIEF #&0l S 2& & 25
O 3MAl HIAEXIS EF © F-E
O SEA HI4EXSY EF] @ S-E
15. 88 AU
b MEOHHNEAYON 28t #Al - "=EIIELEISE", ALY RHSE", "HASSISIUY RN "SEALNCY
SO, "BIELESE", "LAHEE", 'SYLXHIBONNEUHLSE"
1) MOIZ223 42
HNESXEE @ g s
MZESIOIEE © oilg i8S
2 SE 1% 014 2
SUASISIULSE - 1.000% Ola LM

.000% Ol&f

|22 At=TWA : 25 ppm, STEL : 50 ppm
SigJIE4EEsE g
sSga2UaRHSE @ HdelsS

CtoH
SHEAHE DA (PSR EHLSE - dHed

HMESXEE @ g |is8
MZESIOIEE @ Y i8S
2elHYSE e 8l
SYsIsIULY=E - e elS
SAZBAULSE - Y 88
CEII=E8=E g els
SIEJIELEEE - oY S
Sgae|aRAi=E : HEAS
SHEAHEDAN(PIMRMEUHLZE « HE S
3) 22
HNESXEE @ g |AS
MZESIOIEE @ Y S
2elHYEE e 8lg

SUSIASZHULYSE ¢ 0.000% 014 L

ALBEUHASE : 0.000% Olar 2

n
5
Y
N
N
ﬁ
2
>
0
bal

=T
CEJELEESE C 22TWA - 3 mg/m
SIgJIELE2E  HEUS
SgaUaRHSE @ HLeUS
SHUAMEBIMPSMMESHAZSE @ HgAS

4) oA
HNZESXNEE @ g AS
HZSOtEE @ g A
ZelHasSaE 0 1% 0la LM
AHSIAZZHUASE ¢ 1.000% Ol & LuH
SAZZXUASE 0 1.000% 014 LM
CEIEHEESZE 0 OIE HAETWA @ 100 ppm, STEL : 125 ppm
SIgIIEHE2E  HEUS
SgaidRH=E @ HLelsS
SHUHMBIMPSMMEHAZSE @ dHgeE

Lt. ststSZE 2280l 28t #H @ "tHEEEAIUHASE"

1) MOIZ23A2



et.
OF.

JIESE L HEE
CUREEEM S5E 22 : Y 8ls
=52 g els
FZHst g A8
sXEE Y US
HHEZXAIHASE @ Y 8IS
ADTHEIZE @ oY 88

2) A AH U
IESE ¢ Y %S
ARSERA S=H 22 g els
RS2 g els
FZHst g A8
XS g A8
HHESZAIHAEE @ oilE 88
MNIHISE : g 248

3) 2
JIESE  oHgE
CMREEZM S5E 22 : Y 8ls
RS2 g els
FHaMst - g eS
sXEE WY S
HHESZAIHAEE @ ol 88
APDTHHIZZE @ ofle el8

4) ogaa
JIESE : ollgE
tRSEZAN S5E 22 ¢ g g8
RS2 g els
FHZHMs - g AS
sXEE g AUS
HHESSZAIHASE @ OIEsa 0.1
MNIUHISE : g 248

Ch. IgSctd2clgol s #H @ HM4T M2ARS

1) MOIZ223 42
42 M22HKR(H=84)

2) dAHY

3) 22
e 8lg
4) g

HOolS2AcIHH 2st #H - SSER E NSRS

JIEt =W & A==l 28 7A
1) A0S 28 M2

FU(ERYE ]I 2EsE22Y)
HElS
=AM

DI=222/ZE(0SHA &) @ e 8l

D222/ 32 (CERCLA 7&) : 2267.995 kg 5000
DI222IF 2 (EPCRA 302 &) @ diY oS
DI222I Z 2 (EPCRA 304 ) @ dHY oS
DI=222| 2 (EPCRA 313 &) : Y oS

=232 (2HZEEA2E) @ g 238

DI2AUIFE(ASESHASE) @ HY 22

DI22RBE(RERISYFNEE) « HY gis

EU S22 (HFERA) © HY A

EU ERX2(AE23R) @ Y s

EU ERXF2(0d237) @ Y S

2) dgdY
(TR ]I QESE2LY)
e s
27

DI222/M2(0SHA &) : e oS

D222 M2 (CERCLA #&) @ g 8
|2 22| 2 (EPCRA 302 &) : Y oS

D222/ H 2 (EPCRA 304 #A) @ Y gis
D222/ H 2 (EPCRA 313 7A) @ Y gis
D222 BE(RH2LEASE) : HY 1S
D22 E(ASESHAST) © HY 28

DI22ARIHB(2ESAZHSE) : WY gls

EU S22 (HFHERAD) © HY AS

EU ERF2(AE27) @ Y S

EU ERFL2(gd27) @ Y s
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D222/ Z2(0SHA #E) @ i el
DI 222 (CERCLA 7E) @ dilg s
DI=22/Z 2 (EPCRA 302 =&) @ Y el
Ol=222l 82 (EPCRA 304 #E) @ ol el
DI=22/Z 2 (EPCRA 313 &) @ Y el
D=2 (ZH=gEAS2H) @ g aAS
D=222YE(ASESEHASE) @ Y AS
D=22e/YE(2ECSATMSE) @ g el
EU 2SEE(HEERZY) @ g aAS
EU ERFE(EEF) : g 88
EU ERFE(AHEEF) @ W 88
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DI=222| 2 (CERCLA &) : 453.599 kg 1000 Ib
DI =22t2l Z 2 (EPCRA 302 7 g ets
DI=2t2l Z 2 (EPCRA 304
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g ets

Ol=2tcl 8 2 (EPCRA 313

o=22e8e EHIEC*"“JQE' e els
02ACIHE(ASESHAUZSE g 8
0I22ACIHE (2RECISABASE) : HE s
Bl ERIB(HEEFRZN) @ g els
Bl ERYB(RIEER) @ dig A3
EU ERIB(AEER) @ digd oS
16. JIEt EOAE
ot Mg2e &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.nlm.nih.gov/
- SIDS; https://hpvchemicals.oecd.org/ui/Search.aspx
- SISISAAMBAIAY | 2ZSFWSRA(http://ncis.nier.go.kr)
- ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)
- International Chemical Safety Cards(I1CSC)(http://www.nihs.go.jp/I1CSC)
- ASESHBACIANAE, AYUBTHAE (http://hazmat .nema.go.kr)
O JIEt SHNMBATE A4 2eE FE
- MSDS‘— MHOMBAHY Y SSSEO BF - HAl ¥ SHUAMEATZ O 28 JIE DAIS
LA SEOHH 23 Y2 MSDS S FI0I0H ¢ - BHES £, = 2 AN -8R @8 S2 FItoS
-3l 2 RAHER SE2 2 32 EXU 2l 4222 BUHE o122
MG LXGHA 22 = UA2H, ME2 HE HE L WIS Sot0 A2 BtE = US
- 2 MSDSE Sl et XA ZE L 2HATZOH 2HGHH ZE5| HHE J0IL MEXNANE
2Mo| B0t A2 OtLIN, AKX 22 AH0l LHEtE £ AD| 20 F2AHA ArSE 2
O 2 MSDSE= Ao EBHY HI10XE L DE8BLST DAI(H2020-1308 StESAQ 21 - HAl &
SHOMBATZ0 &8t JIZ)0l o HAZJASH, FHSALEM st ns8 L SSXUH JI=UN22A M3
@ B3It 2 MSS A=l FIIEQl Xt== UP-DATESHO AM=ot)| uhe.
Lt == &4 @ 2019-05-14
Ch. HE 32 L X3 HE DX © 45](2023-01-25)
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