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NOROO =& tNH 2 HAL=Z (MSDS)
(0] Xtge MPgorEEAY H10XE RO 2 S 2HY)
MSDSB1 S @ AA10001-1000000236
1. StStRME A0 &8 EE
Jb. HIZY : 152 TABYS
O 828 24 HAUE
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 :1914.829<= 2000)
SH =4 (acute toxicity) ZI P24 (ATEMIX :1016.762<= 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
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Jb. AIME 2306 Ao 28 XA H 257

O &8 25+
RIENS SEEES+ ¥ It HES E57/2359/E5HZ

O EXIAE
?IEoHA g2 FLYU £ XUHote 2XE FHEg A
M SIS 2010 Ao 22 £ A
SIIAS &=0tAT JIEt HEES BES57/E2359/Es¥US 2HE06t0 Mg A
neg=s 1g A

Lt. ZE 250ot)| o 28 XA

O ool
010 BI19 2dES ZAAINAL
Hets SX10 UASE ot MAUE TIg A
O EY
FEE SES 22 =902 HtE0IL Hel+=8 JtsE ¥4 L= ZAHFHUE 22 g9 U SIIAL.
E=HME AMEScto Hest 10 =HotAIL
O =+
E=ME AMEBoto Hedt 10 =HotAIL.
FEE 222 JIH ZHIE MBotH =JHSHAI2.
Ch. 83t £= MH 24
O 28 5 A
2 E£= UE HItdd SES AE0tH =AML,
=8 22 M2 RIHM HEE 0 SIIAL
O Ug 58 Al
2H el 2 22 21 ?I8 KNGS ZelotH £LE SXoHAIL.
IIEE 014 HHE Al SLER, NLAXSHO BHE LHES SXISHAIRL.
HE € ey
b EFHESRE -
FIESHMACILES A0 et HE. Fs &g A
)| g SXNE FIst X S 2Ag A
RS £ds FieE = UACE SIS 2HE A
FHSA =AU L BIIEX S 088 A
Lb. otMSH & S (HloHor & A8 ZEE)
=2 52 % 282d It A2 EI|= 280l LHHA &0t E2 SUHOIA 22 2.
22 2 Als AAMEEES Tig A
22 /F 2% : 53T
ZAEHA, & BEE LISHAIR2.
2Acle FA0 Wt ot 22 H¥2E2 ME, 28F2, I=2H F2
8. =& XN € MHaESH
b sstE2d & JIE, dE8H EIE S

O =ZUAE : TWA : 25 ppm, STEL : 50 ppm

O ACGIH7=& : TWA, 20 ppm (80 mg/m3) STEL, 50 ppm (200 mg/m3) Skin

=J|& © A¥ = 1,2-Cyclohexanediol (with hydrolysis) : 80 mg/L(&&%), ¥ = Cyclohexanol (with
hydrolysis) : 8 mg/L(&F)

o

2) dHY
O =UAE : U= 8i3S
O ACGIHAE : Xtz 88

O ¥2std L&5IIE Nz 8S

3) Jt2 =
O ZUWRE : TWA : 3.5 mg/m
O ACGIH7& : TWA, 3 mg/m3, Inhalable particulate matter

O ¥2std LE5IE N S

4) oiguA
O =ZU7R>E : TWA : 100 ppm, STEL : 125 ppm
O ACGIH7& : TWA, 20 ppm (87 mg/m3)
O ME28® CE2J|F : A8 & (Mandelic acid & Phenylglyoxylic acids®l &) : 0.15 g/g3dIOLEILI (ZHF)

AAGH0I SD19 YME LAADIAR
HIZ'S SXD USS o2 MRS me 2.
RE 28
TE 28

Ch Jfol 257 :

O 58J 25 :

SE8 PSTE SRUAAMSBADCIO| AWS BE 2
TN IR0l BOFGIHL 22X 0I4=S0l HAEE HYNE RISUE SE8 2S5 E= 1 0142 852
I SEE 2STE ABES B 2

O
Hr
H
foi

=IEBNE S E8 B57 L= 10142 452 MM S EE ES7E MESEE E A
ZAZ Ot EHAM 2OIMHIIFR(AE) HIXI = MOEHIE EXIGHAIR
OIAE SOl 28 RAoH0t slat=s 2R 2200 2EAFE HE = HYst=S & A



£

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)
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O MAMZI BHOI2Y @ AIEZ2 Ul DIMES 0I28 SASHBEOIAEZL UAIZAEH RS20 2Hl0 84, ZRE A
HIE 0/88 RAL SHHEHOIAEZL A2 220 42801 84, 4 W ZRIE 0188 M OIA4AEZD 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
MHAOIMEAY  XtE QS
NELSRIA @ Xtz els
IARC : XtZ 28
OSHA : Xtz g8
ACGIH : XtZ 8ls
NTP @ XtZ2 818
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) J2 S
O =24 =4
- &3 : LD50 = 15400 mg/kg Rat (NITE(2006)), LD50 >8000 mg/kg Rat(ECHA)
I : LD50 > 3000 mg/kg rabbit (NITE), LD50 >8000 mg/kg Rabbit(ECHA)
- &2 : DUST LC50 > 4.6 mg/m 4 hr Rat, No death (ECHA)
O IR 2AH £= U224 E)E 0186 NERAL/U=24 AIEZD UH=401 LM6HR 2 S(0ECO Guideline 404)
(ECHA)
O dst & &4 &= U234 @ ENE 0188 Ast=&4/I=24 AEZ0 Z0Is U240 LMK 2S(0ECD Guideline
405) (ECHA)
O &8J ey + 1tz s
O Of 224 : LIS 0|88 II2NHH AIZZ 0 II2WU2I80| LMK &S (0ECO Guideline 406, GLP)(ECHA)
O gad
MHOIMBAHY - X2 QS
NELSREIA @ gy 2
IARC : Group 2B
OSHA @ XtE 28
ACGIH : A3
NTP @ X2 28
EU CLP @ XtE &8
O MAMIE HOIRH @ A2 U ZRFE 0128 X0 SMEM nE 4 AEZ20 HAEZEH |22 4220 84
(OECD Guideline 479) AlE2 Ll ZRFE 0|8t ST SHHEHO| AIEZ) HAIZ2EH 222 &42101 S4(0ECD
Guideline 476) AIE2 Ll DIMESS 0|8 SAHSAHBO0| AIEZ2 0 HWAEEHIN S22 422101 S4(0ECD Guidel ine 471,
GLP) MMl L =H2IE 0|&8 et8 24 XIAIAIE 20 S5 (0ECD Guideline 477)(ECHA)
O MASH @ HEE 0|88 2IIEE/2HSH/LESH ANEZ20 MASH0| LMEIX 2LS(0ECD Guideline 414)(ECHA)
O SEEXNFIISH(1E &) © U2 g3
O SEEXNAIISH(PHS E) : RatsS 0/Sc 2= SUL-E AME20, HE AUQ ot8 HZE, 4R35 S HOHAM st
YSH0| AZZAS. CIM0 YUHS FS0| HEC X LUOL MESSS 0|86 2UE EUZ M A20 RHE 22
2 Jis40l AS. (NITE)
O gowrolld : Uz A3
4) oA
O 24 =54
- &7 : 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 0I8s IR U324 AE 20 ES59 U324 (ECHA)
O dst &= &4 = U324 @ EN0A o U324 AIE Z0 220 Z0Ist =24, 2o&42 AUAS (ECHA)
O &8J Moy + [tz s
O g o4 : Xz els
O g4y
MHOIMEBAHY - X2 SlS
NELSENA @ &gy 2
IARC : Group 2B
OSHA @ Xt2 98
ACGIH : A3
NTP @ X2 S8
EU CLP @ Xt& S8
O MAHNE HOIAY : 0224 lymphoma L5178Y cel 12 O0|&8 RVSHAIE 210 4, Chinese hamster Ovary;CHOMIZE



Ol=2et FAMM OlaAIE Z1 S4, 0ECD TG476, GLP, OECD TG 473 OtRA ==AHIEZE 0IE8 AAIE 2 84, ZRF

ZHNIE |28 Unscheduled DNA synthesis:UDSAIE Z1t S4, 0ECD TG474, OECD TG486, GLP (ECHA)

O MAISH @ HES 0128 2M0 SLHASSEAIZ0ECD TG416, GLP Z 0t 500ppmIt K| MAl L= L 2AHE FHISF2
SECX 2SS, PRAASH0 et NEL2 MSZa, 2200 St S22 26t NOEL=100 ppn HEES 0|88t SLLE=
S AIZEOCD TG414, GLP Z 1t 2000ppmMtXl D& @ete 2Z X ES. 1000 £= 2000 ppmOl M2l A HSZ A0t 2A6HA
LIEtE. 2HS42 1000 L 2000ppmOil M2l HME X Al A2 2tA . NOAELEI D& &=2000ppm, NOAELZ A/ &= &=500ppm
2 LIetd (ECHA)

O SZEHIIISH(18 &) : HESS0MN SFAUZA & 2 JIE =32 €27, (HDB)

O SZEHIIISH(EE &5) : HEE 0|28 13 JIRUSSHANSZ D 48 HMPES UEIWE EHUsHA @3, 2
A B0t 2 SHAY 2HME HIK B3tE JIE=Z NOAEL=75 mg/kg bw/dayOECD TG408, GLP, ECHA OIRAE 0I2& 135 &Y
BrESAAIEZ D 750ppm3.55 mg/LOIAMUIA 2+ & AIZRH SOt UEHG L O 2 ZAYelad = Rofl g8 22y
Xl & SNOAEC=1000ppm4.74mg/LOECD TG413, ECHA HEE 0188 & A BSH0ECD TG424S &QI5HI| fI5HH 45-13%, 200-
800ppm =2 SLUEELSAIZ2I Z 400ppmsZOIAUHAN =& SX= 8F0S FHEAXI IS X ES. 8=3=02
200-800ppm2| OHCEAI 2 212t 4%, 100%2 = ZIt&. LOAEL=200ppm (

=3
O Eomoid @ EtalsAR. UME 43I 220 2ol sty HEsS 222 4+~ US. SELE 0.64 mf/s 25 T (KOSHA)

12.

It
1)

N
—

w
—

I
Z

Lt
1)

2)

w
—

~
=

ct.

1)

2)

3)

4)

. ME=SY
AOI 22 MR

O & : LC50 527 ~ 732 mg/ £ 96 hr Pimephales promelas (ECHA)

O 22t& : EC50 >100mg/L 48nhr Daphnia magna (ECHA)
O X% : NOEL >= 100 mg/ £ 72 hr, EC50 >100mg/L 72hr Desmodesmus subspicatus (ECHA)
Ay Y
O 0&x : X2 gs
O 2457 Xz 838
O X% Xz 83
e g
O OI& : LC50 >1000 mg/ £ 96 hr Other(Tribolodon hakonensis)(NITE)
O 2% : EC50 > 5600 mg/ £ 24 hr Daphnia magna(OECD Guideline 202, GLP) (NITE)
O Z& : ErC50 >10000 mg/ £ 72 hr Desmodesmus subspicatus (OECO Guideline 201, GLP)(EHCA)
Ol £ & I
O 01F : LC50 5.1 mg/ £ 96 hr (ECHA)
O 225 1 1LCs0 2.4 mg/ 4 ~ 1.8 mg/ 4 48 hr Mysidopsis bahia(EC50 48hr >5.2mg/L, EPA 1985, GLP) (ECHA)
O X2 : EC50 3.6 mg/ £ 96 hr (EPA 1985, GLP) (ECHA)
A28 9 2old

A0 22 M2
O &4 : log Kow 0.86 (0ECD Guideline 107) (ECHA)
O =2olld @ U2 S8

SYH L

M=y
ANOI22 a2
O s=4 : 1.37 ~ 9.23 (Average: 4.26, median: 3.16) (EPA Comptox)
O M2olld : 90~100 % 28 day (OECD Guideline 301 F) (ECHA)
S Y
O =54 : 2 948
O M2old @ 12 A8
2 =
O =54 : 2 48
O M2old @ U2 AS
Ol £ & A
O s=4 : BCF 1 (ECHA)
O 42684 : 70-80% 28 day (1S0 14593 CO2 headspace test, GLP) (ECHA)
EA0ISH
AOIE2 28 a2
iz s
jecReNu 1]
iz s
o2 =
iz s
Ol & i =

Log Koc 2.41 (ECHA)
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3) J2 =2
Algae: Desmodesmus subspicatus NOEC > 10000 mg/L 72hr, (OECD Guideline 201, GLP) (ECHA)
4) A
Crustacean(Water Flea); NOEC(7d, reproduction) 0.96mg/L, Algae(Selenastrum capricornutum); NOEC(96h) 3.4mg/L (EPA
1985, GLP) (ECHA)
13. HIIAI =2 AE
Jh, molgy -
- HJI22 ZHS)0 22060 HoIS2e gl Ot /IsKel & A,
Lt. THIJI/\I FOMEH(YE S| L XX HI| YHS ZEEF)
- 2C H20lL A2 XHMEYHON RG22 012 2 A

;51% 30 Tet Horg A

14. 280 28 3

(IMDG CODE/IATA DGR) :

POM

1263

A
I M E= Z8h

AKX

. 8J1S2(IMDG CODE/IATA DGR) : Il
BTk R=

| 2redol & 2RIt AN
g 25 A
DOT & JIEt
O SHMAlI HI
O KA Hlo*

I, oLt TMF, memo

HELIAL, ZEH, 24X S8=

M e M

H A
= =

15.

Jb, MM EAYU 2F 7A
SR, "HEIELHEEH", "L
1) AOIS228 M2
HESXSE @ g
HMZESIII2E @ oilg
2e|tHasSd ¢ 1% 0l& Ll
SASASHUASE : 1.000% Ol& Lm
SHAZHAUNASE 1000% Ol & 2m
LEIEHESZE  N2ZEA=TWA : 25 ppm, STEL :
olgE
Etﬁﬂl»alEH/\l-O H:'XI . 5H%81
=

=dd3=2 50 ppm
S M B A (PSM) MIZ CH &

aﬁjlx/\ﬂ ~ :'XI

=2
=
Al

2 odied
2) dH Y

2oy
2oy
2e|tad=2 - e
NABEASHUAEE

SEAHAARPASE : i

. 52 89 g0

, 00 010 0l
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e
!
H
ko
x 9
)
2
ﬂH
fm}
0% 0
W &
L]
%
on

.. §Q Q9 g0

. o 00 00 00
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=2 JIE2SETWA
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3.5 mg/m

FOFEUUF_\EF.‘?E

Ok Jim Qt H i J
0x NE 00 W 4>

4) olgww
MESNSE : 3§
MZEsII2E :
2t a| |:H Ar =2 XI

00% OI
B t’JETWA :

OIH

100 ppm, STEL : 125 ppm
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SHEAEEB DA (PSMRISHAESE « digd
Lt sist2Z2e|gol 28t #H - "HEEZAUES
1) MOIZ23A2
JEEE @ digE
MREEEN S5E 22 @ ofig 88
=8 Y AS
FHIME - g S
SX2E g 8s
HHxakﬁAPEH“%Q Colg 8ls
MIOHISE @ Y AS
2) dHIY
IIEEE @ e els
MRESEZN S5E 22 @ oflg 88
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- 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 EHBAIAE, SSA SR (http://ncis.nier.go.kr)

ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)

International Chemical Safety Cards(ICSC)(http://www.nihs.go.jp/1CSC)

- AESHFBHCIANAE, AYHUTHE (http://hazmat.nema.go.kr)
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