—
NOROO =2t 2 HA=Z (MSDS)
(0] Xtge MPgorEEAY H10XE RO 2 S 2HY)
MSDS# S @ No Data
1. StStRME A0 &8 EE
oh HMBY : INw4TB
O 2% : No Data
Lh. MZ2 21 822 AtE49 Hist
O HADES : PCM PRINT 2HE INK =&
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 FBM3 ¥ 239t 054-278-0277 J|1=38 2AMMS
2. 7ol AFH
. 2o AL 28
OIS M (flammable liquids) & 3
SH =4 (acute toxicity) ZI FE4 (ATEMIX :1107.103<= 2000)
SESEYH Y P24(2%F) (ATEMIX :1.5¢= 5)
grot M (carcinogenicity) &1B
MAHIZE S0l A (germ cell mutagenicity) =18
At & &a/E NH2482Z (serious eye damage/eye irritation) &1
dlet = 24/= N=H22 (serious eye damage/eye irritation) F=2A
o8 2A4/XIN24822 (skin corrosion/irritation) F&2
E0IS0i A (aspiration harzard) F&1
£M AR A (hazardous to the aquatic environment) 2t RE3
=4S4 (acute toxicity) B7 &5 (ATEMIX :2127.594<= 5000)
Lt XX 21 Z&st 310 HX &=
O DEEX
Ojvzo @ 28
O Rl 218 27
H226 Clste Rl 2 =D|
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
H315 T80 X282 2o
H304 &AM JIE2 KA XYY = US
H412 HOIX HSH0ll ool S=MMES0H KoHe
H303 &21% RHE = US
O gxEx 237
L
pP210 &, NXQ| HHE, A3, 3¢ ¥ 1 9o HIIJACZRH HelstAL. 24
p223 20 ESAI2IX DAL
P240 EJ12 =8&HIE T XGAIR.
p241 BHZSH(FD| - 8| - ZH)AEHIE AMEoHAL
pP242 ALAJF YMBIK = EFE AMSOHAIL.
pP243 HMI| X =XE FOIAIL.
P280 B2 - B39 - Botd - tHEBESAE FHESIAIL.
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.
P64 Fz Sl & L HE 25 EMSl M2AIL.
P273 SHHO 2 BIEGHA OHAIL.
- s
P303+P361+P353 IR (L= MHelateh) 0l S2H: QLIS DE 9IRE ZA| HOAQ. IEBE 22 AoANUEE
AFRIBHAIR )
P370+P378 3t Al 22 11J| ol HESH ASHHE AEGHAIL(58 &X)
P302+P352 L2 0 2H: CiE2 S HISE A2AIL.
P312 EHES L)Y AZI[2 (AN TES EOAL.
P321 2RE MXIE GHAIR2.
P362+P364 RLEE 2F= H CHAl AMS & HIEHGHAIR.
P304+P340 ELotH: Aldst BI|JF YE R22 HI11 SHJl #12 N2 HAE FoAIL.

P308+P313 =& &AL &0 RALH: Q& XX - |2
P305+P351+P338 =0Il =22H: & 22t S 2 ZYoHA A2AIL. JISotH SHEUXE MAHGIAIZ. HE A2
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NE Jlss ASANME Mo STHE XASHAIL
SHHAI K& 210l & %= JACH 2IIE SAMMRA2Z 2H 0ISAIIIAL.
SHH Rg £ A AZESOH &350 2I15 H2AIIIAL.
SHH Rk o122 CIA0| 3 212229 H22 SHGHAIL.
6. SEADA OIHLY
Jb. OIMIE 236t Ao ERE ZXAME & B2
O &gg 2537
RIS SEEEsF L JIE HES B57/B59/B5&2Y
O EXIAtS
SO %2 YR =2 AUttols ZXE FHE A
@M B)|E =0/ Qo 22 g A.
SIIAZ Y=S0tAT DIEH HES BE5P/2359/25¥LE ot HYe A,
Ie8ss 0g A
Lt. 8t32 2356t o 2R8 ZXIALE
O ol
A25101 B9 YMES 2AAIAL
H2S SX110 UAZ2 ot MXHE Iig A
O EY:
S 22g 22 2249012 Htegolu Ael+8 JtsE E4A E= RAFHUIE 22 28 UHE SIIA.
E+HE AE8IH HEst 10 =HOAIL
O =3
EHME AISot HEs EJ/0 =HOHAIL.
& 222 JIH HHIE MB6t0 S=AHGHAIL.
Ch. M3l L= WA g™
O 28 & A :
Lol = U2 HIIIHE S22 MESIH ExAIIAL.
=& 22 MES M s 10 RIIAIL
O U & Al
2ol 2 22 % RAE XHES HelotH £US SXoHAIL.
IIEZ 014 HHE Al SLEE, XLXXHO e LSS SXoAIL.
7. F2 £ HELY
b, HEFSRY
FESoHMULIES AU et MNE. Nz & 2
&I YA HXNE /st X S5 &AM A
2SI LME zacE > UCE IISS LHg A
FHSA 2 ¥ BIFX S22 ol2e A
Lb. otMst M& 2 (Tmoior & X2AS E&ts)
2 T2 L FESM 22 JeBZ )l 280l LHGA &0 E2 SUUN 228 2.
SQ B Ale A2 11 A
22 MY 2% 535C
ZAESHAl, A HEE TIGHAIR.
2e|E A0 Wt o B2 HE2E2 ME, 2YF9, D2 =9
8. LY ¥ HMAESH
b, ststg2do L& J|E, M2stY LEIIE S
1) NOIZ2234a2
O =ZUARE : TWA : 25 ppm, STEL : 50 ppm
O ACGIH7& : TWA, 20 ppm (80 mg/m3) STEL, 50 ppm (200 mg/m3) Skin
O ME8std LE=)J|& : A = 1,2-Cyclohexanediol (with hydrolysis) : 80 mg/L(&E&%), AH = Cyclohexanol (with
hydrolysis) : 8 mg/L(&F)
2) OICIZAH, OIEZe=222, OlolAZS A L HAIZSA0 SRE Ad2ta ZECHAH
O 2URd : Xz els
O ACGIHAE @ & 81%
O M2st™ LE2)J|= : U2 98
3) waxE HA UIZE S0 (81)
O 2UrRd : Xz els
O ACGIHAE @ g 88
O M2st™ LE2)J|= : U2 98
4) oA
O =W7E : TWA : 100 ppm, STEL : 125 ppm
O ACGIH7& : TWA, 20 ppm (87 mg/m3)
O ME2s® CE2J|F : A8 & (Mandelic acid & Phenylglyoxylic acids®l &) : 0.15 g/g3dIOLEIL (ZHHF)
Lt MEst zstx 22|
AT BI1Q YMs ZAAIAR
et SX10 JAESE ot HAUE Tg A.
Az A8
Az Az
Ct. el 253 ¢
O 38J B35
SER 2575 SRMAUMBARCO ANS L A
TR (R0l BOHAGIIL 22X 014 -E0| HAEHE HH0E RIISHE SE8 257 £ 1 0149 458
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Lt.

: LD50 1890 mg/kg Rat (ECHA)

O 24 =4
-3
- 31

© LD50 1000 mg/kg Rabbit (HSDB, AIHA)

: vapor LC50 >6.2 mg/ 4 /4 hr Rat (No death) EHCA harmonized cartegory 4 (ECHA)
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IARC : Group 3
OSHA @ Xt& 88
ACGIH : A3

NTP @ Xt& A8
EU CLP : Xt& 8lS

O HAME HOIFE : AIE2 W D=2 0188 SASAHOANS 2L HAIEZEA |20 2H801 84, ZRF HHA
HE 088 | SAHBEOANSEZ L HAIEZEA |20 &428101 84, X W Z{RJ[E 0ISE SMX OI&AEZN S

S (ECHA)

O MA=SM @ ENE 0188 LLY=S4/ZIIELHANSEZN SA A 24, 0 MS St S0l 2EE (NOAEC maternal
toxicity 250 mg/kg bw/day, NOAEL teratogenicity 500 mg/kg bw/day)(OECD Guideline 414, GLP), J2iL} LBt=A9l &HQ|
O, AAl 9 2oy e SH2 0lLIS2 2RSXLS (ECHA)

HMI=SH(13 &8) : MRA0UAM S5 A3A L HOl S 402, S20 03 IS0 US. A JIEE

N —
el
0o
=
o
>
m
—
I
~
w
=3
Q
=
=~
Q

O SHENIIISH(HE &) : FCES 0188 H=2YASYAHZY e g0l 22N
day OECD TG 408, GLP(ECHA)

olRolld @ XM= 8iS

I
mor oY o
© =4
=
il
§Q §Q €9
00 00 00

OO000O0
R =
o 4 O o 4o
-

[N E=Y

00 12 g

e
[pa]

0 H

H
0
1
By

IARC © XHE 8!
oSHA © X2 !
ACGIH : X2 9i8

NTP : XIE 81

EUCLP © XI2 81

MMME HOIEY X2 83
MAIS M X}E g
EBIEE

1
JI=s4(e

0x 04 0

T : LD50 = 8400 mg/kg Rat (RTECS)
| © LD50 > 2000 mg/kg Rabbit (IUCLID)
| 1 Vapor LC50 > 5.61 mg/L 4 hr Rat (Read-across: 86290-81-5) No death (ECHA)
AlY = U324 0 2stX=(rabbit) (1UCLID)
= N34 0 AstA=(rabbit) (RTECS)
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c. 1B (Note P)
ANIE B0|&A : EUCLP: 1B (oY 2&

o

| S HIS2 0.1% 0|12t s

b
0
9!
kJ
30
rir
oY

= 0

>
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r
AL
v
L
Jd
0o
ol
pal

0o

oo Jm Jm 0z
e 0t od =
30 A FE U
b Jd Jd 0x

, <1 mm2/sec (37.8° C) (CONCAWE Product Dossier 1992)

2
Og O0O00®RO

W an
0X
Jn &

|
0x

|
00X 0¥
o £l

4

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

: D50 = 15400 mg/kg Rabbit (ECHA, Chem|DPlus)

: Vapor LC50 17.8 mg/L 4 hr Rat (conversion value of 4000 ppm) (ECHA, HSDB)

=24 0 E)E 0ISs IR U324 AE 20 5559 =24 (ECHA)

CEDNAM o XI=4 AE Z1 Z90 FOIst AI=4, 2AoEA2 AUAS (ECHA)
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IARC : Group 2B

OSHA : t& U8

ACGIH : A3

NTP @ Xt& A8

EU CLP @ XtZ AS
O MAHE BHOIFY : Ot®
0|28t SMH OlMAIE 2

A |ymphoma L5178Y cel |2 0|&8t RESHAIE 21 24, Chinese hamster Ovary;CHOMIZE
Z 1 84, 0ECD TG476, GLP, OECD TG 473 DtA ZSHEE 0188 AMAIE Z &
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Hl
i
o
)
ror

MASH : HEE 0128 2MU ELMASHAIE0ECD TG4
2o %23 —?’—E&&%'\*Oﬂ 8t NOELS MIZ=24A, 227

O

2 ES

A AIEEOCD TG414, GLP Z 1t 2000ppmMtAl DS H &S 2E X LS. 1000 E£= 2000 ppmOil A2l AT X
LIEtE. 2HS42 1000 & 2000ppmOlASl MZ L MELA2Z 284, NOAELZI D& &=2000ppm, NOAELZ X
2 LIEtE (ECHA)

O SEENFISH(13] &) | HES2UHM SFAI3NH g8 L IIT I3 222, (HSDB)

O SEEXHAIISH(ES &F) © HEE 0|88 13F ZRLESSHAIHZ W At

2H SO Y SaAY 2HMIE HIO 832 JI=2 NOAEL=75 mg/kg bw/dayOECD TG408, GL| P

B2 S HAIE 2 750ppm3.55 mg/LOIAOIA 28 & AFRH SIIF UHEtG UL O 2f ==&

Xl 2 SNOAEC=1000ppm4 . 74mg/LOECD TG413, ECHA HEE 0188t &2 AABSH0ECD TG4242

800ppm =& 2 ESYEELEAIZ] Z1 400ppmsTOlA MM =& SXE 80T FHA

200-800ppm2| OHCZ=AI2 22t 4%, 100%2 =& ZIHe. LOAEL=200ppm (ECH

O E0RdA @ Est+2R. HME AIH 20 2ol ststd HEs 222 U

6, GLP &
St S22 2I5t0d NOEL=100 ppm =

A ol =
= AS. SELHE

Unscheduled DNA synthesis;UDSAIE 20t 84, 0ECD TG474, OECD TG486, GLP (ECHA)
30k 500ppmAE K| A Al =

12. &30 0XNes 2&

b dHsH
1) AOIS2 M2

O O{& : LC50 527 ~ 732 mg/ 4 96 hr Pimephales promelas (ECHA)

22 EC50 >100mg/L 48hr Daphnia magna (ECHA)

o
O X% : NOEL >= 100 mg/ ¢ 72 hr, EC50 >100mg/L 72hr Desmodesmus subspicatus (ECHA)

Alet &

2) OICIZEAH, OIEeZ22I2, OI0IATEA L HYZEM0 S
O 0&x : X2 gs
O 225 X2 s
O X% Xz 83
3) #EE HAE UIZE S (81)
O & : LC50 = 9.22 mg/ £ 96 hr Oncorhynchus mykiss (IUCLID)
O 22%J : EC50 = 6.14 mg/ 4 48 hr Daphnia magna (IUCLID)
O X8 : EC50 = 19 mg/ £ 72 hr Selenastrum capricornutum (IUCLID)
4) oA
O 01F : LC50 5.1 mg/ £ 96 hr (ECHA)
O 22457 1 1LC50 2.4 mg/ 4 ~ 1.8 mg/ 4 48 hr Mysidopsis bahia(EC50
O X2 : EC50 3.6 mg/ ¢ 96 hr (EPA 1985, GLP) (ECHA)

Lt &84 & 2ol
1) AIOIE2Z2 82
O &4 @ log Kow 0.86 (0ECD Guideline 107) (ECHA)
O =2olld @ U2 eS8
2) OICIZ A, OIEZ22I2, OOl AZEA L HYZEMO0|
&=H g U8

2old - Xz s

OO

w
0%
o

2 UZE 20 (8R)
: log Kow = 2.1 ~ 6 (Estimate) (IUCLID)
: BOD5/COD = 0.43

L 2 oo
f=Th I/

0x 0x

=

: log Kow 3.6 (ECHA) log Kow 3.15 (HSDB)

BIPNT= =]
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O0g OO
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2 e

0z 0X
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- o
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=
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=

0= 0 2 o
0x
- Je0x
oz

HT H
=
0x

OO

: 90~100 % 28 day (OECD Guideline 301 F) (ECHA)

2) ot &, OIEd =22, otolAZE A 2 HZE O

0z 0 O
AL A |k

w
@ OO

0z 0 0
2 0

AL iy

2 0x
0

=
=
Fy
£2 0/0
o

0z 2

: BCF 1 (ECHA)
: 70-80% 28 day (1SO 14593 C02 headspace test,

S

ol
O0g OO
0% O o
AT W r&

N
St
0x

ct. E20ISH
1) AOIZ223u2
X}E H=2

=2 S

2) OLCIZH, OIERB2I2, OlOIATEAN U Ha T M0l
Xz els

=2 S

3) wE=E W U

IH

B 80 (4%)

4) ol m
Log Koc 2.41 (ECHA)

OF. JIEH Ssoff Z&

48hr >5.2mg/L, EPA 1985, GLP) (ECHA)

.37 ~ 9.23 (Average: 4.26, median: 3.16) (EPA Comptox)

XL
=

[l

clolAH

IOl AE

seE Mee EZC0AH

GLP) (ECHA)

1l

ol AH

Haprd S LIEHLH

1> rir

XI ot QIEEIII

0.64 mi'/s 25 C (KOSHA)



ANOIZ22 42

s s
2) OICIZAH, G222, OIOIATE A L HYIZEA0 SRS ML Z20AH
e g8
3) gE=x A UIZE S0 (2R)
e g8
4) IR
Crustacean(Water Flea); NOEC(7d, reproduction) 0.96mg/L, Algae(Selenastrum capricornutum); NOEC(96h) 3.4mg/L (EPA
1985, GLP) (ECHA)
13. HIJIAl =2 ALE
Jh, molgy
- HII22 ZHS)0 2206t0 HoIS2e gl et Isxel & A,
L. HIOIA FAS(2EE 801 2 ZXO HI| ¢ys Z&d)
- 2C H20lL A2 HMENHON RG22 012 2 A
M2 FFN Ot HoE A
14. 230 28 FE
Jb. SAIHS (IMDG CODE/IATA DGR) : 1263
L, |d MY dXY @ HOE (HQUE, 2HH, HLIY, AT, AtmH HiLIAl, ZEH, A S82 L A HH HMF
HE) £= HOE 2 23 (HQE s8N L= S2HM 2§
Ch. 230M2 288 S3 3
2t. 8J1S2(IMDG CODE/IATA DGR) Il
O HLESA (Y Te= dHlalgez EI|) : Hlalg
i, AIEXE 28 = 235 00 23d] & 2RIt UHL ZRsh SEsh or ™ [
NS 25 Al IESordAO TS
DOT & JIEt #&EM XA Z& & 25
O SMAl HIAZEXIS & : F-E
O SEA HIAZEXIC &5 : S-E
15. & RHEH
b, AHHOPEEHHN 28 #H @ "=EIFLEESE", "2elHARASE", "HISISTFUHLARNAX", "SSAHLX A
SO, "SIEHYSE", "YAHSH", "SFANMBIMMEUHASE"
1) MOIZ22aaE2
HMZESXNSE : g els
HZBII22 - oy els
ZLICHASE : 1% 014 L
SHSIAESZHULEE ¢ 1.000% Ol & LH
SHHULTUHASE ¢ 1.000% Ol4aH L
CEIEHEYSE  AISZ2SA=TWA © 25 ppm, STEL : 50 ppm
SIEIIELEEE  HEE
SgaARHSE - A2
SHUHMEDMPMMESUHASE @ dHgE
2) OICIZAH, GIEe 222, OIOIAZEA U HYIZEAM SR Mo Z202AH
HNESX2E @ g a2
MZ=3OI22 @ e els
2elasZE @ g odS
AAAZTHUHASE - oY elsS
SA2ZUASE Y AS
CEIIFHEESE oY s
SIZIIEHEESE eSS
SgaAUHARMHNSE  HLEAS
SHUHMEBIMPSMMESUHASE @ HLAS
3) #Exs HE UIZE 20 (88
HNESXSE @ g els
MZEGIHE2E @ g elg
Zelta2a o dg 283
NASA=ZHUASE e a2
SHAZHTUASE @ WY %S
LEIELEEEE Y s
SIgJIELE2E  HEUS
SgAUHARNSE @ HLEAS
SHUHMBIMPMMEUHAZSE @ dHgE
4) oA
HME=SXNS2 : oig elsS
MZBOI22 : oile els
ZeltHasa 0 1% ola L
NS ASHUYASE ¢ 1.000% Ol4 Ly
SXALHIUASE © 1.000% 014 LM
CEIELEFZSE 0 ol HWHTWA : 100 ppm, STEL : 125 ppm
SIgJIEHESE | HEeUs



et.
OF.

SHBGYRHEE : HYSS
THOWEDMPIHEHL SR : HE
U. St aae/0 o 78 HETIAHLSE
1) AoI2Zaae
IESE ¢ HgE
NRBIZH S=E B : WL oS
RS2 WY 93
HSHS WY %S
NS : WY oS
HESEAUNSE : HY 23
ADUHIEE ¢ Hg e
2) OCIZ&, G222, OLOIATSY & HYTS O
JESH ;Y
ARSEEN S=E 2H : Y %S
Rs2 Y s
HBHE : Y oS
ENESIRC S-S
HESTANASE : HY oS
ADUHIZE : e e
3) wHEZ I UDE BN (49)
=S : Hes
ARSHEN S=E BH : Y %S
RS2 @ e as
HIME : e es
2NSH : e es
HESEAUNSE : HY 218
ADOHISE : Y 8
4) ol
JESE ¢ HgE
NRBIZH S=E 2H : WY oS
RS2 Y s
HSHE WY oS
ENEEC RS
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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.nlm.nih.gov/

- SIDS; https://hpvchemicals.oecd.org/ui/Search.aspx

- SIS SHFBAIAE, SSA USRI (http://ncis.nier.go.kr)

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

- International Chemical Safety Cards(ICSC)(http://waw.nihs.go.jp/ICSC)

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