—
NOROO =& tNH 2 HAL=Z (MSDS)
(0] Xtge MPgorEEAY H10XE RO 2 S 2HY)
MSDSB1 S ' AA10001-1000000232
1. StStRME A0 &8 EE
Jb. HIZY : |52 TA887
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) d7 P24 (ATEMIX :1907.293<= 2000)
2454 (acute toxicity) FI P24 (ATEMIX :1010.27<= 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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6. SEANDAN XY
Jb, 2IXNE E306t)| <ol 28t EXAE & 253
O #8g B33 ¢
RINENE S EEES? L JIEL HEst E57/BS2/ES5 Y
O ZXIAE
FEGHK 22 FRYU FES AUtote 2XNE HE A.
UM BSIHS 201D Ao =2 £ A
RINAZ d=0tA3 J|Et HES BES/ESQ/ESEUS 260 Y A
Ined=ss 1g A
Lt. 8t32 2356t Aol 2R8 ZXIALE
O il
A0t BI1Q YHsS ZAAIIANR
HgtE S0 JAE= ot MAUE mlg 2.
O EY
SEE SEE 22 22490/ =0l Hel+8 IS8 24 = ZAHFHLE A2 2 W2 SIIA.
ENE AMEB8IH HEsh 210 =HSHAIL
O ==
E-NE AMSB8IH HEst 210 =HBHAIL.
S8 2EE JIH HEHIE AZB00 =HGHAI2.
Ct. 33 £= MAH &
O 48 55 A
2 L= CE HIJIHE SEE MESIH EAIDIAIR.
SEE 229 MES oA HEs EI/0 SIIAL
Otz s A
22l 2 22 90 AE KNG AelotH =22 SXGHAL.
JIES Ol4 BIE Al SLER, NSEXXHAO iE HEsS SKGHAIL.
7. FE2 £ HELY
b, HEFSRY
FEgSotdae|HS AN et ME. H=S g A
HAEI| L™ YXE At X S AANg A
3| LS RAGE = JALE IS LHE A
FSA 2AHD € SIIAEX SS ol2Eg A
Lb, otMsH & 2 (molior & =AHS EL&Hs)
=2 3L L QUM It AL =Z 2= 2HS5| LHGHA B0 £E2 SUNAMN 22& A,
S2 B2 Ale HAZLE TIg A
22 3y 25 : 5~35T
AR, A BEE TIGHAIR.
HelE A0 et ot B2 REREZ ME, 2939, N2H =9
8. 22X ¥ HoAESH
ot SEt22o & J|IE, MEEN LEJE S
1) ALOI2 2842
O =ZUAE : TWA : 25 ppm, STEL : 50 ppm
O ACGIH7=& : TWA, 20 ppm (80 mg/m3) STEL, 50 ppm (200 mg/m3) Skin
O M2s® &2J|E : A8¥ & 1,2-Cyclohexanediol (with hydrolysis) : 80 mg/L(&XZ =), &8 = Cyclohexanol (with
hydrolysis) : 8 mg/L(Z=)

2) dHY
O =UAE : U= 8i3S

O ACGIHAE @ g 8lg
O M2s™ &5IIF : Nz 8l
3) diguA
O =ZUARE : TWA : 100 ppm, STEL : 125 ppm

O ACGIH7#& : TWA, 20 ppm (87 mg/m3)

O ME2s® CE2J|FE : A8 & (Mandelic acid & Phenylglyoxylic acids®l &) : 0.15 g/g3dIOLEIL (ZHF)
Lt ME™st Zstx 22|
A510 B2 YME 2AAIIAR
Higte SX10 JAES ot MAUE TlE A,
A=z a2
A=z a2
Ct. JHel B33

O 587 25 :
SEE BESF= SN ONMBEASHO AF S e A
IS (0] SoEGIHU 22X 0l4==0] MaZE HHNsE RIIEHME SES 257 F= 1 0149 452
N S EE BESPE MEES B A

O & B85 :
FRIBHE S8 B+ L= 1 049 452 IHEl 588 BE57E MEESE & 2
DA JINE HAN ZHOIMOIIFR(AES) HIXI = HOEHIE EXIHAIL.
OIAE SOl 28 fdiot tlatse 32 22X BtE32 &8 = HYotes & A.

O = B3
NEXH/EIE =& A T2 HO0HOF H&Z22 D2/PVCHIS E5ENSY BESEHUS HE0ES & 2.
Hgtst Wetstd 322 &0

O &N 25
SEOIL HXE S Aot Y R 2 EWUH N2/PVCHC BESAROIE HE SHYGID, ZRAl 22EY AU
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1) AHOIZ2 =2
O

: LD50 1890 mg/kg Rat (ECHA)

;1

|

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

=
-3

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

S/ =4 AIEZ20 &
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=
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Xt
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0000

33
n

OSHA :
ACGIH
NTP =

0
BHA
23

2
A SHEOIAIZEZ M UA

(NOAEC maternal

=
CIIREITE L

00

]
>

toxicity 250 mg/kg bw/day, NOAEL teratogenicity 500 mg/kg bw/day)(0ECD Guideline 414, GLP),



wW
-

0, AHAl @ gict) 2piEl SA2 0tLIR2 2REHXLS (ECHA)
O SHEXEFISH(1E &) : IIRA0UAM 5= AFAH L HO IS Lo, S20| 01 IE0l AS. M2 IICE
K=& (NLM)
O SEHEEFIISH(BIE LE) : HES 0|2 BHIEYIASHAEZ D 66 &0l 2K 2S NOAEL=143 mg/kg
bw/day OECD TG 408, GLP(ECHA)
O BRHA : X2 s
2) IHY
O 24 =4
e A\ =2 > =
- A0 : I8 9=
-9 : I8 9=
O If BAN = U224 12 248
O MEt & &4 = =24 @ U2 gus
O 87 oY @ X2 88
O I® 1oy : X2 g8
O gy
AFOIRBAY @ It2 U8
DELSEDA @ 2 es
IARC : K2 g2

O0SHA : Xt= 8i8
ACGIH : Xt& 8iS
NP+ K2 88
EU CLP @ XtE 28

O MAMIZ #Hol2Y @ g 29438

O A Al = AN X}E gi%

O SFENYIISH(18 =&8) © U= 248
O SFEXNFYIISH(E=E =5) © Xs 88
O BoRoA : U2 s

Ofl £ & JI

O 24 =4

- &5 @ LD50 = 3500 mg/kg Rat (ECHA, HSDB)

- 21 : LD50 = 15400 mg/kg Rabbit (ECHA, ChemlDPlus)

- £¢ : Vapor LC50 17.8 mg/L 4 hr Rat (conversion value of 4000 ppm) (ECHA, HSDB)
O IR BAlN = U224 E)EZE 0|2 T8 U224 AIE 20 SST9 =4 (ECHA)
O Algt & &4 T= U=24  ENONAM o =4 A" 20 220 F0Is U=24, Aod&a2 ddS (ECHA)
O &8I H2UH : Nz oS
O Is ey : Xz els
O ga4d

e
00 12
o

IARC : Group 2B
OSHA @ & el8

ACGIH : A3
NTP @ X2 i8S
EU CLP @ Xt2 &

O MAMIE BI0|24 : 0IA lymphoma L5178Y cel I8 0188t RESHAE 2 S4, Chinese hamster Ovary;CHOMZE

olEst Ml OlAAIE Z0t S4, 0ECD TG476, GLP, OECD TG 473 OIRA =XAMIEE O|2st AMAE 20 S4, IRF

2HHIZE 0188t Unscheduled DNA synthesis;UDSAIE Z 0t 4, 0ECD TG474, OECD TG486, GLP (ECHA)

O MASH | HEE 0|26 2MIU ELMASHAIE0ECD TG416, GLP Z 1t 500ppmIbXl MA L= gl 2eiE RolgeE2
[=]

2K LS. PR2HASHO S NELS MB2ZL, 22H St SO2 Q15+0f NOEL=100 ppm HEE 0|28 SUuds
S AIBEOCD TGA14, GLP 2Dt 2000ppmMH Xl JI&E &S AR &S, 1000 E= 2000 ppnii A Sl Al MES2Z A 5HH
LIEHE . 2HISAS 1000 2 2000ppn0l A2l ME 2 AFEAD2F 204 . NOAELE D13 A=2000ppm, NOAELZ M|/ == A=500ppm2
2 LIEFE (ECHA)

O EXEEFIISH(15] £5) : AES20M SFAZH I8 L J|T 22 L22. (HB)

O SHEFEFIISH(BIE &) : HEES 0|2E 13F FRAUSSHAIEZD A5 WABIES UEHHE 2USHE Hat, 2t
I I L EAAY ZHE HI HSE JIE2 NOAEL=75 mg/kg bw/dayOECD TG408, GLP, ECHA OIRAE 0I238 13F ¢
BHESMAIS 2D 750ppm3.55 mg/LOIALOIAL 2F & ARSI ZIIJF LEIGOLE O @ XEY2|AH T Q0 dae g
X 2 SNOAEC=1000ppm4.74mg/LOECD TG413, ECHA HEZS 0|85 £ ABSAOECD T64242 &0151)| 95t 43=-133, 200-
800ppm SE2 EYUBI=ELSAIZ] 2 400ppnsZOIANA &5 EXS 8BTS HAAXD}L 32X LS. 85|22
200-800ppm2| OHCZ= &l Oppm (

T2 22 4%, 100%2 SZ SIIE. LOAEL=20
O SoRoid : EHatx=AF, AHE &I 20 2o ststd

30 0IxXes g

It

1)

N
—

w
—

o

MEN =SS
ANOIE228 a2
O & : LCs0 527 ~ 732 mg/ 4 96 hr Pimephales promelas (ECHA)
: EC50 >100mg/L 48hr Daphnia magna (ECHA)
© NOEL >= 100 mg/ ¢ 72 hr, EC50 >100mg/L 72hr Desmodesmus subspicatus (ECHA)

u
M
U

e ©0
B O
B 1)

AH Y
O 0z : g g
O 228 : 2 8is
O X8 : & 8=
Ofl £ vl &
O O0i& : LC50 5.1 mg/ ¢ 96 hr (ECHA)
O 228 : 1050 2.4 mg/g ~ 1.8 mg/4 48 hr Mysidopsis bahia(EC50 48hr >5.2mg/L, EPA 1985, GLP) (ECHA)
O &R : EC50 3.6 mg/ 4 96 hr (EPA 1985, GLP) (ECHA)
ey L 254



1) AIOIE2Z2 A2
O &24 @ log Kow 0.86 (0ECD Guideline 107) (ECHA)

O 2did : Iz 83

2) dAHY
O &Fd U=
O =2ld : U=

3) dguA
O &84 : log Kow 3.6 (ECHA) log Kow 3.15 (HSDB)
O =284 : Xz 9

Ch. ME2s=4

1) MOIZ23AM2

O s=4 : 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) ddHY
O =54 : 12 g8
O M2old @ U2 AS
3) olguA
O s=4 : BCF 1 (ECHA)
O M504 : 70-80% 28 day (1S0 14593 CO2 headspace test, GLP) (ECHA)

ct. E20ISH
1) AOIZ223u2

iz s

2) YHY
N

=2 S

3) olguA
Log Koc 2.41 (ECHA)

OF. JIEt ol S&
1) AOIZ223 42

Iz e

=2 s

2) dHy
Xz gs

=2 s

3) diguA
Crustacean(Water Flea); NOEC(7d, reproduction) 0.96mg/L, Algae(Selenastrum capricornutum); NOEC(96h) 3.4mg/L (EPA
1985, GLP) (ECHA)

13. HIIIAl =2 Arg

Jb. HoIge -

- HoIE22 ZHEII0 226t0 HolS22gol Oet Al & A
LE HOIAL F2AAME(2E8E 80 & 2 HI| &#H2S =)

- R MBOoIU A2 UAMEHHN Folct2=2 018 2 A.

g REO et HoE A

14. 2350 28t 32

Jb. SOl S (IMDG CODE/IATA DGR) : 1263

L Sd =y SXY @ HE (HQUE, 23, olLt2, HAMRE, &tg0, HiLIAI, ZEAH, A Sd2 & AH 23 AAF
ZE) E= HE 23 22 (HUE AN E= &3M 28
. 250KM2 |A8d S 3

ct. &J1SZ(IMDG CODE/IATA DGR) : Il

OF. sigedeZ (g = didigez HI|) @ Hldg

. AASXF 28 L= 285 +H0l 2Ed] & 220 AL 2E SEE o i
S 285 Al g8 OS
00T &% JIEF #&0 9 28 2 25
O SHMAl HIAXXIS &7 : F-E
O SEA HIAEXSY E] @ S-E
15. 88 AN
b, AEHMEAYN 28 Al "=EIELISE", "ACHYRHEE", "HYSISTUHLYIHAKN", "SHALNHY
ROHQIA", "SIZBIELYSE", "LLHSE", 'SHAVEDMNEUHL=SE"

1) MOIZ23AAR2
HMESX22 @ old &t
MZSIIIEE @ ol &t
2Cld=2 0 1% 0ld 2

NASAZHHASZE © 1.000% 014 M
SHALSBXUASE @ 1.000% Ol 2

LEIELEFZEE  ANSZ2AI=TWA © 25 ppm, STEL : 50 ppm
sigllEdE2d  ogE

SgaeliidRH=E @ HLels



THAHZDN(PINHENLSE : e
2) HY

HESNST : 2 oS

HEGIISE : e oS

AL : HY oS

RAHASIUHASE : oY oS

SAAVLVHNSE © HY oS

CEIIFLIYSE WY oS

SBIIELISE WY oS

SHUAWLRHSE © HLUS

DHUHBDN(PIHBHASE : HY oS
3) ogwa

HESNSH : o2 o8

HEGII2E : o2 o8

ZRIGAST 1% 04 20

ZASASHUASE © 1.000% 014 20

SAALLTNASE © 1.000% 014 20

CEIELEESE @ Ol BMTWA @ 100 ppm, STEL : 125 ppm

JEIIELEEE2E @ HYelsS

sSgaeliiadsd g
X

o)
sga 2
SHANME DM (PSMRMEUNAESE « Hgd

Lt stsrSZ2elol 28 M - "HEZIAMUHLSE"
1) AOIZ223M2
IESE : digd
MRESEZAN S5 22 & oflg &
=S g 88
FHSHME - o o
SA22 olg o
HHESZAIHYSE : HE 88
9|

AMDCHHISE g 88

0o

=2
=
=2
=

=

2) dH
JIESE  oflg gsS
MRESEZAN S5E 22 @ oflg 88

ozo - 3
2=2 oflg o

FSHe - o
SASE : of
HHESZAIHYSE : e 8l

MIHISE : ole §HS

3) ogua

JIESE @ olgdE

MRESEZAN S5 22 @ g 88
=R=2 [ olE S
FHSHME - oig A
SA2E oig A
HHESZAIHASZE @ I 0.1
A2 E : SHE 8l

Ch. fIgSd2AHo A8 AM - M4F H2AKRF
1) MOIZ2A AR

2) dAHY

3) ogwa
4R MAKR(H=S84)

ch. HolS2elgol 28 Xl

=
Ot JIEt 2 & 2A=8o 28 7A
1) AlOI223M2
(TR ]I QESE2LY)
sHetelis
EEIE]
DI222/ME(0SHA &) : e oS

D=2 22|82 (CERCLA 7#&) : 2267.995 kg 5000

b

DI222I M2 (EPCRA 302 &) @ Y gis
DI222I M2 (EPCRA 304 ) @ diY gls
DI222| M2 (EPCRA 313 &) : Y gis
D222 E(RH2LEASE) : HY 1S
DI2MURIFE(ASSSHASE) @ HY 22
DI2AUFE(2ERISATVANEE) @ Y s
EU S22 (HFERAD) @ HY A
EU ERF2(AE23R) @ Y oS
EU ERF2(gd237) @ Y 2Us

2) HAHY

(TR ]I QIESE2RY)

iy els



=Y 3  (0sHa ) ¢ B
0| =22l 2 (CERCLA #E)
0] =2te| & 2 (EPCRA 302
0| =2te| & 2 (EPCRA 304 7
WEHEHUE%MSGQé
O

=
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09 08 00 %2 0jo
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2 0l 00
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kLl
ox
30
o
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i
1=
ot
i3

D=222/82(0SHA #E) @ die S
DI=222|Z 2 (CERCLA &) : 453.599 kg 1000 Ib
DI =22l Z 2 (EPCRA 302 e S

Ol= 22|82 (EPCRA 304

Dl=2t2l Z 2 (EPCRA 313
D=2eld8E(
D=2eld8E(
Dl=2el8e (
EU
EU
EU

W = —
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1o Hﬂ
FRCRCETETET
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16.

JIEH ZOAE

It

L

Azl 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
- SISIS2AMBAIAY, ISP WS (http://ncis.nier.go.kr)
— ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)
- International Chemical Safety Cards(I1CSC)(http://www.nihs.go.jp/I1CSC)
QSRS ZEIAIAE A“*“’IH**(http‘//hazmat.nema.go.Kr)
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