—
NOROO =& tNH 2 HAL=Z (MSDS)
(0] Xtge MPgorEEAY H10XE RO 2 S 2HY)
MSDSB1 S ' AA10001-1000000226
1. StStRME A0 &8 EE
Jb. HIZY : 152 TA878
O 828 : 84 HQUE
Lh. MZ2 21 822 AtE49 Hist
O D] : PCM PRINAR 1000 (1)
O AtE49 Mgt : A1 2&2 AIE 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) Z7 P24 (ATEMIX :1948.185<= 2000)
SH =4 (acute toxicity) ZI FE4 (ATEMIX :1017.243<= 2000)
SH=SH 52 PR4(2N) (ATEMIX :1.5<= 5)
grot M (carcinogenicity) 2&1B
MAIHIE HOIR A (germ cel | mutagenicity) =18
At & &a/s NH2482Z (serious eye damage/eye irritation) F&1
alet = 24/= N=H22 (serious eye damage/eye irritation) T=2A
Ol DoIM(skin sensitization) FE1
o8 2A4/IN=24822 (skin corrosion/irritation) F&2
Lt XX 21 Z&st 310 HX g5
O Qg=2Xt
Ojvzo @ 28
O Kol 218 27
H226 st Rl 2 =D|
H302 &9 RoHs
H312 M2 2 =56t Roig
H332 EQ5tH Kals
H350 2 Lo £ US
H340 R&AQl ZEs o2 = US
H318 =0l Alst 248 Yo
H319 =0l Alst =22 Lo
H317 L2014 HI8 eS8 L2 £+ US
H315 T80 X282 2o
O OgxEx 237
— Oﬂtﬂ
pP210 &, NXQ| HHE, A3, 3¢ Y 1 9o HIJACZRH HelstAL. 24
p223 20 &S AI2IX DAL
P240 712t =2&HIE ZXGA.
P24l SHZSH(FD| - 8| - ZH)EHIE AMESIAIL
p242 ALtAJF YMBIK = EFE AMSBOHAIL.
p243 HMI| LA =XE FOHAIL.
P280 ES&Z - B39 - Botd - tHES2E FHETIAIL
P64 Fz S0l & L HE 25 EMS| MAL.
p270 O M2 MEE Mol= HILE, OtAIALE EAHEHX OLAIL
P261 2& - £ - JtA - DIAE - )| - AZY 019 EYLE TIGHAIL.
P271 =52 L= 2J1JF & H= RUALZ FHIOHAL.
P201 AIS & FZ HEYME SEGIAL.
P202 LE ot GIYXEX 2PE A0 OlcHotdl dMole 36X OHAIL.
po72 ZAE S0z QYHE ol=Eg BHEGHK OHAIR
- s
P303+P361+P353 IR (L= MHelIteh) 0l SOH: QA DE OIRE ZA| HOAQ. IEE 22 AoANUEE
AFRIBHAIR )
P370+P378 3t Al 22 11J| ol HESH ASHHE AEGHAIL(5E &X)
P301+P312 AIZICIH: SEHES LM AZI(2 (AN TS E2AL.
P330 2= AOHUAIL.
P302+P352 T 20l 22 : Lt 2 HISE A2A2.
P312 EHES L)Y QZI[& (AN TES EOAIL
pP321 2RE MXIE GHAIR2.
P362+P364 RLEE 2F= HD CHAl AMS & HIEHGHAIR.
P3044+P340 EotH: AlMs 2I|JF YA RO I S5 42 NHMZ AH™E FoIAIL.
P308+P313 =& HLE = &0 RHATH: Q&Xol XX - ZAHS FBIAIL.
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50 ppm

: 25 ppm, STEL :
© TWA, 20 ppm (80 mg/m3) STEL, 50 ppm (200 mg/m3) Skin

O ACGIHAE

= Cyclohexanol (with

o), oH

b

Xl
&

© 80 mg/L(

= 1,2-Cyclohexanediol (with hydrolysis)

il

D8 mo/L(EHY=)

AN
Coas

K
i

.

S -
=

MES
hydrolysis)

(o2}
BA

HNY=3

2) dHlY
O 2UnE

0l0

o8 -

n

SN

O ACGIHAE

0 0.15 g/g3OtEIL (R Y F)

125 ppm
AW F (Mandelic acid & Phenylglyoxylic acids2l &)

100 ppm, STEL :
: TWA, 20 ppm (87 mg/m3)

©TWA -
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Lt.

: LD50 1890 mg/kg Rat (ECHA)

24 =4
-3
- 3

1) MOIZ2aAM2
O 24 =4

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

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

J

£
)

g

=]

Guideline GLP) (ECHA)

O
O
O

oo

2
z)
< =

~
ioJ 00

of

A
=]

oo
I3

n

£
al

)

I+
=



E
OOQ O
Iy 12
X

MAOHMEAY  T= AS
NEBLSRIA 0 224 2
IARC : Group 3

OSHA @ Xt& 88

ACGIH : A3

NTP @ Xt: S8

EU CLP : XIE giS
O MAME HOIAY : AIE€2 L DIMES 0188 SEAHSAB0
TE 0|28 STUK SHHOIAIE 2L HAIEREH |20 2
S (ECHA)
O MASM @ ENE 0188 LY=EH/IIIELHASEZN SA A 24, 0 MS St S0l 2EE (NOAEC maternal
toxicity 250 mg/kg bw/day, NOAEL teratogenicity 500 mg/kg bw/day)(0ECD Guideline 414, GLP), J2iL} YBt=AOl 5HQ|
o, S 2APE SH2 0tLIEZ2 2REHUXNLS (ECHA)
41381 & &) : OIRANM S5 AZH L HO 82 202, S20 0 IS0l US. A2 IIES

sS4, XIRF ik

I
M Ol&AIEZL S

=

ANSZ HAZEA S0 224810
| S4, 43 W Z]RF|E 0188 &
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g£20=20

N
DRZ)SH(BIE &) : HEE O|2F BI2ZRSHAZE LY S6HE FE0| 2HEEX 2SS NOAEL=143 mg/kg
OECD TG 408, GLP(ECHA)
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IARC : XtZ

MANE HORS : XIE S

Og 00000

Z7 1 LD50 = 3500 mg/kg Rat (ECHA, HSDB)

- &Il : LD50 = 15400 mg/kg Rabbit (ECHA, ChemIDPlus)
¢! : Vapor LC50 17.8 mg/L 4 hr Rat (conversion value of 4000 ppm) (ECHA, HSDB)

PAM T= U324 0 E)E 0188 IR U234 AIE 20 5529 U324 (ECHA)

st = &4 = U324 0 EDNINAM o X248 Alg 20 290 Z0Is I34, 2oUdEA42 AAS (ECHA)
|

o]
x

O000O0

Iz
2 q
i}
[pal
HT
e
s
Lapal
o

DELSTRIA ot
IARC : Group 2B
OSHA : Xt& a8

ACGIH : A3
NTP @ K& 818
EU CLP @ Xt2 AS

O MAMIE BIO|24S : 0IA lymphoma L5178Y cel IS 0188t RESHAE 23 S4, Chinese hamster Ovary;CHOMZE
olgst Ml OlAAIE Z0t S4, 0ECD TG476, GLP, OECD TG 473 OIRA Z=HAMIEE O|2st AMAE 20 S4, IRF
2EAIEZE 0l=8t Unscheduled DNA synthesis:UDSAIE Z 1 S4, OECD TG474, OECD TG486, GLP (ECHA)

O MASY : HEE 0|26 2MU ELMASHAISE0ECD TG416, GLP 21t 500ppmItX|l MA] L= et 23 E 26l
ZHECX LS. ERENSH0 CHS NOEL2 MES2Z4, 2t2H &It S22 2156H0f NOEL=100 ppm HEE 0|Est E
A AIEEOCD TG414, GLP Z 3t 2000ppmMtXl DS &S 2E X £S. 1000 E£= 2000 ppmil M2l AMX XS
LIEtE. @HSHS 1000 & 2000ppmAil A2l ME L AlSA2E 264 . NOAELZ| J1E A4=2000ppm, NOAELZ A/ &<
LIEHE (ECHA)
SHEXHFYISH(

1
SHEENZIISH(E 8)  HES

0

IFH FE 2 IE =22 Lo, (HSB)

Bt & & HIS=SMHAEZ Y 26t MMBIEE LEtWeE
b 2 EAAY ZHAIE HID HEE 0AEL=75 mg/kg bw/dayOECD TG408, GLP, ECHA OIRAZ 0|28t
SSHAEZ D 750ppm3.55 mg/LOIATOIAL 28 2 AIZSH SOH0F LIEH L 1O 9 ZAH2|AA L= |
©F SNOAEC=1000ppm4 . 74mg/LOECD TG413, ECHA HEZ 0|28 £ AIZSA0ECD T6424S =H0151I| 25HK
800ppm ST=2 EYUBIELEAIZ] Z I 4000pms SOIM0A =& SX= 8F0T HAAXI =X 23,
200-800ppm2| OHCZE=AIS 2t2t 4%, 100%2 == ZJ+ah. LOAEL=200ppm (ECH

o
=
O SoRdd : EHatxAR, AHE I8 220 2o ststd HES 222 = U

=

0l 0
tol
r‘i

28t 13
N

o

~

N
b
f
U o
0

M40 0 O H

|
w

ton
K Fiog e

Mool
o
T

alo

. SEHEE 0.64 mi/s 25 T (KOSHA)
g8 2 LUIZHE (4AR)
=

23 : LD50 > 5000 mg/kg Rat (ECHA)
- Z1 : LD50 >3160 mg/kg Rabbit (IUCLID)

£¢ : Vapor LC50 > 7.63 mg/L/4hr No death, Not classified (ECHA)
AlY = U324 0 BSX3(rabbit) (I1UCLID)

O
=]
0
it



O Agt & &4 T= U224 : HIX=4(rabbit) (IUCLID)
O 87 H2H : Nz els
O mg oy : Xz els
O gad
AR EHY  I2 g8
DNELSEDAN - X2 esS
IARC : X2 &S
OSHA : Xt& els
ACGIH @ Xt& S
NP XIE 9t
EU CLP : Carc. 1B (Note P)
O MAIME $HOI24S : EUCLP: 1B (oY 220l =& HISZ2 0.1% 01242 BIMES HSlstD U= TR 2 ERE HEGIA
[TR=%
O AO:M%*S A2 es
O SEENFIISH(1E &) © U2 g8
O SHENIIISH(EIE L&) : SYASZAY HI2 L= gi2-E: o0 FI0 248 222, SHEEFYI|: SF40F
A (ECHA)
O E0RdM @ HAE &S 2 H=ZE S50 & HES 4202 £ JAS. (I1CSC)
5) #ExE HE UIZE 20 (88
O 24 =4
- @3 @ LD50 = 8400 mg/kg Rat (RTECS)
- &1 : 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 2stX=(rabbit) (IUCLID)
O Agt & & L= N34 0 AsX=(rabbit) (RTECS)
O 387 H2H : Nz s
O H% 214 : Hl2ld(Guinea Pig) (IUCLID)
O gy
ArHOIMEAHY - XZ QS
NELESREOA - Az S
IARC @ Nt& 2
0SHA @ XtE S
ACGIH : T2 @t
NTP @ RHE @t
EU CLP : Carc. 1B (Note P)
O MAMIE HOI24 : EUCLP: 1B (oY SZ0| =& HIEZ 0.1% 0|22 HAES HEotD Us IR 2 28E KoM
ol
Olé&%g A2 es
O SEEMNMISH(13 «&) : N2 U3
O SHEMFISH(Es &5) © Nz oS
O solgdld : E2lAl R 223 (1UCLID), <1 mm2/sec (37.8° C) (CONCAWE Product Dossier 1992)
12. &30 0DIXl=s &

Ot MEHS4

1) MOIZ23A2

O O{& : LC50 527 ~ 732 mg/ £ 96 hr Pimephales promelas (ECHA)
O Z2& : EC50 >100mg/L 48hr Daphnia magna (ECHA)
O Z& : NOEL >= 100 mg/ ¢ 72 hr, EC50 >100mg/L 72hr Desmodesmus subspicatus (ECHA)
2) gy
O & : 1=z 438
O 2R : 12 g8
O x5 : 12 g8
3) oiguA
O 01F : LC50 5.1 mg/ £ 96 hr (ECHA)
O 222 1 LCh0 2.4 mg/ 4 ~ 1.8 mg/ £ 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)
4) 488 SE UDEHEH (8R)
O & : Xz g8
O 22tR] : LC50 4.3 mg/ £ 96 hr other(Crangon crangon) (1UCLID)
O X2 : 2 g
5) gEt= A UIZE S0 (2R)
O O{& : LC50 = 9.22 mg/ £ 96 hr Oncorhynchus mykiss (IUCLID)
O 225 : EC50 = 6.14 mg/ £ 48 hr Daphnia magna (IUCLID)
O X5 : EC50 = 19 mg/ £ 72 hr Selenastrum capricornutum (IUCLID)
Lt &84 9 24
1) AlOIS2 2 M2
O &ZZ4 : log Kow 0.86 (OECD Guideline 107) (ECHA)
O 2old : 12 638
2) ddHlY
O &EH X2 438
O 2dld : 12 %38
3) diguA
O &=4 @ log Kow 3.6 (ECHA) log Kow 3.15 (HSDB)
O 2old : 12 %38



4) +AE8E FE UDEHEH (4R)
O X84 : 6 log Kow ~ 2.1 log Kow (Estimate) (IUCLID)
O 2dld : Xz 218
5) gst=x HA LUIZE 0 (8%
O ™84 : log Kow = 2.1 ~ 6 (Estimate) (IUCLID)
O =2olld : BOD5/COD = 0.43
Ch. ME2s=4
1) NOI22a4a2
O s54 1 37 ~ 9.23 (Average: 4.26, median: 3.16) (EPA Comptox)
O M=oil4d : 90~100 % 28 day (OECD Guideline 301 F) (ECHA)
2) dAHY
O s=4 : Xz g8
O M2dd : Xz els
3) oiguA
O s=4 : BCF 1 (ECHA)
O Meoild : 70-80% 28 day (1SO 14593 C02 headspace test,
4) =A2e2E FF UIDE (AR)
O =54 : Iz 48
O M2dd : Xz els
5) #stx HA UIZE S0 (2R))
O s54 : N2 88
O M2dd : Xz els
ch. ELolsH
1) AlOIS2 2 M2

2) &

3)

4) &

>
]
Q
o

ol € v
Log Koc 2.41 (ECHA)

GLP) (ECHA)

=
iz g8
5) W= HA UIZE S0 (2R)
iz s
Ot. JIEH ot F&
1) MOIZ223ME2
iz gs
2) ¥dHY
iz g8
3) diguA
Crustacean(Water Flea); NOEC(7d, reproduction) 0.96mg/L, Algae(Selenastrum capricornutum); NOEC(96h) 3.4mg/L (EPA
1985, GLP) (ECHA)
4) 228 52 UIZE (%)
iz gs
5) watx HA UIZE S0 (8R)
iz els
13. HIJIAl =2 AtE
b, HoIgy
- HII22 YHSII0 226t HOIS22H0 Ot e & 2.
Lt. Tﬂl?l)\l AN YEE 8I| Y ZX9

- 2o HE
51% 30l ek JHolg 24

Ot 22 TAMERHOl FoHGHEZ 018 =2 A.

14. 250 Zst 32
Jb. SIS (IMDG CODE/IATA DGR) : 1263
Lt Sd =y SXY @ HE (HAUE, 23, oiLtZ, =HAF
HZE) £ HOE EFEJ 22 (HQE sI&M £= AN 28
. 230M2 |A8d S : 3
ct. EJ1SZ(IMDG CODE/IATA DGR) : Il
OF. olgedsX (g = didigez HI|) @ Hlg
gt ALEXL 28 L= 25 00l 23 & 2RIt AU B
A 25 Al gScd2e|go s
00T & JIEH 7 &0l S 2& & 25
O 3 MAl HI&EXIS EF : F-E
O |EA HIAXXIS &F & S-E

Q8 sg

re
e
pal

2

, HH BEE E

Ml eHA MM



15.

[=2 @S]
=

THEE

=

Db, AU EAY 2 RA - "EESIELAFSE", "ASIHARHSE",
FOHCIX", "SISIELYSE", "LYAHSH", "SFANMEIMMEUHASE"
1) NOIZ22aa2

HMESXN2E @ g AS

HMZESII2E @ g AS

A2 A @ 1% OlA L

NASAZZIUASE © 1.000% Ol & L

SaAZXUASE 0 1.000% Ol4a LM

CEIELEFZE  ASZ2AI=TWA © 25 ppm, STEL : 50 ppm

2)
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CEIFLFSI Y WATHA : 100 ppm, STEL : 125 ppn
CESIEEEE =T
SHVAYLRHNSE © HYHS
THOWLDMPINHEHS SR : HLE
4) +2g8E 33 UZE (4])
MESNSE : o o8
HMEGIISE : o o8
HAGASE : oY oS
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RE2 WY oS
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DRI ZE(2ERI2ATEANEE e s

EU ERZE(HEERZY) @ dig S
EU ERZ2(AEE2F) @ g s
EU ERE2(¢d27) @ g A8
3) ogaa

FUH(ERYE RI 2Esd2alY)
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DI=222/Z2(0SHA #E) @ dig S

OI=2t2lZ 2 (CERCLA &) : 453.599 kg 1000 Ib
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2(2ECSAHFANEE) : MY

b



m
e

m

(e
AL AT A
[ 1
0x 0x 0%

HLHD HD
=g R Lo
o 0 ox
g & MO AD AL

44

m
e

=p
[p=R |

s
m I
0o 33 ?_EI'
0 o
Mo IH
N
1]
[of]
@

E
%0

:QIHHI :
D=2 Y2 (0SHA #E) @ o o
Ol=22l 8 2 (CERCLA 7&) g
Ol=22l 82 (EPCRA 302 7
Ol=22l 82 (EPCRA 304
DIE%EIEE(EPORA 313 &
o

o0 op op 5 0p
008 g9 go go OO

£ £2 0jo 00 0I0

2 0l 00

oo

][]
= =

M — — -
ol

(ﬁ
n=2edE(2
EU =

I}
o
o

0 o

&

AL AL A

" 0y 11 e L 1
2
E
H

E‘é T
0/

02 04 0x

W
o
1
kLl
0x
10
S|

=AM
D=2l 2 (0SHA RE) -
D=2/ Z 2 (CERCLA 7E) @ Y 8
D= 22/ & 2 (EPCRA 302 77 Coie 8lsg
Ol=2t2l 8 2 (EPCRA 304 7
Ol=2t2l 8 2 (EPCRA 313 7
(
(
(

e ets

e gl

S BAD

3
DRBERR(2E2EEARE) © oI 88
DETABE(ASESHASH) ¢ Y oS
DEReEE(2ESABASE) | Y oS
U SREE(2E222T)  #Y oS
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16. JIEF & DAE

b Mg2e 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.nlm.nih.gov/
- SIDS; https://hpvchemicals.oecd.org/ui/Search.aspx
- SISISAMBAIAY, ISP YsSHRA (http://ncis.nier.go.kr)
- ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)
- International Chemical Safety Cards(I1CSC)(http://www.nihs.go.jp/ICSC)
- AESHBHCIANAE, AYHUTHE (http://hazmat .nema.go.kr)
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