F= (MSDS)

= X
NOROO S&tHE A
(0] Xtge MPgorEEAY H10XE RO 2 S 2HY)
MSDS# S @ No Data
StStRMS0 A0 &S BE
Jb. HIZY : INv62B
O 828 : 84 HQUE
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
=4S4 (acute toxicity) Z7 P24 (ATEMIX :1967.061<= 2000)
SH =4 (acute toxicity) ZI P24 (ATEMIX :1123.855<= 2000)
24 =4 (acute toxicity) S F=24(E71) (ATEMIX :10.985<= 20)
grot M (carcinogenicity) 2&1B
MAIHIE HOIR A (germ cel | mutagenicity) =18
MAINIE HOIR A (germ cel | mutagenicity) T2
At & &4/ N2482Z (serious eye damage/eye irritation) &1
dlet = 24/= N=H22 (serious eye damage/eye irritation) J=2A
EX HMA)| SH2Z(13/==)(specific target organ toxicity single exposure) &3 (E&J| =)
o8 2AM/AN=24822 (skin corrosion/irritation) F&2
E0IS0iA (aspiration harzard) F=1
2M SA K60 A (hazardous to the aquatic environment) 2t RE3
L. GIZXEX 235 Zes 20 BHX &=
O DEEX
OjMzo @ 28
O Kol 218 27
H226 Qlstd Rl 2 =D|
H302 &91H RoHs
H312 IS 2 H=06tH Koig
H332 EQ5tH Kals
H350 2 Lo £ US
H340 R& QI ZEs o2 = US
H341 STXQI Agg 2o 202 oaE
H318 =0l Alst 2458 Lo
H319 =0l Alst =22 Lo
H335tH336 S EJIH X=8 222 =+ US. £E8 L= SIIE52 €22 £ US
H315 T80 X222 2o
H304 &AM JIE2 KA XHHY = US
H412 HOIX A0l ool S=MMES0H KoHE
O HEgxx 23
L
pP210 &, X9 HHE, A3, ¥ Y 1 9o HIRACZRH HelstAl. 24
p223 20l 8 AI2IX DAL
P240 EJ12 =24HIE ZXGAL.
P241 HZH (I - &) - ZH)EHIE AIESIAIL
P242 ATHEDF EMBIR RE TFE AMEOHAIL.
P243 HEI| ©X EXIE FHotAL.
P280 B2 - B39 - Botd - tHBES2E FHESIAIL.
P64 Fz Sl & L HE 25 EMSl M2AIL.
P270 Ol MIZS AI2E Mols 2oL, OFAIILE ESH0HX DHAIL.
P261 2& - & - JtA - DIAE - )| - AZY 019 EYUE TIGHAIL.
P271 82 &= &0t & TH= ROAME FI36HAIL.
P201 AIS & FZ HZAME SHEGIAR.
P202 2E oA NYXX 2FE 21 0loiatdl Hols 26K OFAIL.
P273 SHHO 2 BIEGHA OHAIL.
- s
P303+P361+P353 LR (L= M ateh) ol 2LH: QYEE ZE 2IFE SAl HOAIL. IIRE 22 AANUEE

ASIBEAI2.)

P370+P378 St Al: 22 1D

0
o

HEE =l
P301+P312 MACIHH: SEES L)Y AR 2(2JAHS &8 E2AL.

P330

ds MOUHAIR.



P302+P352 LR =22 T2 S HIFZ A2AL.
P312 SHES \

P321 228 A
P362+P364 L FE 2
P304+P340 E&otH: AlLEH SEaotJl
P308+P313 =& &L ==0] RAZH: 2t XX - XS 2

o
o
>
>
oo
[l
=

bl
ol
>
fo

(=
P305+P351+P338 =0l E2H: & 22t 22 &AM A2AIL. JtSotH ZHE

N2

P310 SAl Q2IZH(2AAL S TEES LOAQ.

P337+P313 =0l XAt=01 XIHEH: &Nl XX - ZASE FOHAIL.
P304+P340 E5tH Al 2I1JF s RC2 FI|1) S50
P3324P313 T2 X=0| LIEILISH: QISFEOQl X - FOE oA
P301+P310 M ZUCHH: SAl Q2IZH(2AHS EBE LA,

P331 &5t otAl OHAIL.
- N&

P403+P235 & D10t & EHl= R0l 220t M222 |ASHAIL.

P405 BESEXIE ol MEGHAIZ.

P403+P233 & D10t & ZlE R0l 225N, I HHGl LHGIAIR
- HI

P501 HIJI2 2ted H3E et WES - I8 HIJIGHAIR

CHEE FotAI2.

I #12 MNZ 2EE FotAI2.

XS MASIAIZ. HS W2

Ch. Roll. Y84 R0 Z&SXl L= JIE Kol A8
NFPAX| =
o xo N 2A S grsSy
. TWA : 25 ppm,
AO| 228 A2 nzeis =8
o= STEL : 50 ppm } '
1,4-HIECIOI ot A A, 2,2-CHOIHIE-1,3-Z2 & C|0I2 & 1,2-0 EFCHOI T2 g x2gis T2gs
S0| SR 1,3-HEAECIOIIIS AL SEAH
OlO|AZE STEL : C 5 ppm A=el3 A=zel3
YHE 2H LEE S0 (H9) TWA:08m/) peogs | nzes
m
TWA @ 100 ppm,
Sl A nzeis 288
ol STEL : 125 ppm } X
429 HE YL SRS
ststE2aY 223 (01Y) CASH S g3 (%)
AO| 228 A2 Cyc|ohexanone 108-94-1 43~53
1,3-Z2 ol ¢ 1,2-0lECoI=20I],: y . ’ 2 27923-68-8 23~33
SIoE 1 3-BIECIO|IFRAA =B d|methyH,37propaned|ol and 1,2-
ethanediol
OOl A~EE | sophorone 78-59-1 17~27
getEs 2A LIZE 20 (8%) Solvent naphtha (petroleum), light arom. 64742-95-6 9~19
[ R=Rulb] Ethy |benzene 100-41-4 0.1~4
SSXX 28
b, =0l SHASM
LEE =28 U2 2o MRS s2= 22 152 0|4 HRAL.
A=, S5 2, =2 =24 S JIEt S4 YMAl A S0 M M222 MXs &S 2

Ch. ELs M -

CERCZRH UGHAID e 317t A R2Z 0ISTHAIR

SEGHA EE Al ASEEE HATHAIR

SEE SYSHHL HFIUSE ANl SLSEYE AAIGHN OHAIR

LEHEO0] HRE ZI tAIU UE SEAZIIIIE AEBSIH ASSES AAl
SE0 2 Al MAS ST

QEE IS ALS MAHGD H2lADIAL

SN HE22Q Xzg &= A

ch. AAS M -

TEE L0 St=XI0l CHOHA SIAS] =S BHOA
TE ANE DelE 440l OtcHZ =0 H S22 2R & A

SA H229 dgs ¢we A
Sa0 et HE8 2

=i
5
gFe 229 2 NHS

on 2

O JIEH 2AARSl =2 AtE -

QEAMES ASZAKXUA Led OEE HES ESEXE FGHEE SHAI2.
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© TWA, 20 ppm (80 mg/m3) STEL, 50 ppm (200 mg/m3) Skin

O ACGIHAE

Z Cyclohexanol (with

gz), Ap
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80 mg/L(

= 1,2-Cyclohexanediol (with hydrolysis)
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D8 mg/L(HY=)
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hydrolysis)

1,3-HIECHOI St

=
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1,2-0lEtCrol 20l
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4) Ssx HAE UIZE S0 (84R)
O =UnrE : AH=8l3
O ACGIHRE : Xtz 88
O ME2std LEI|& . N2 88
5) olguA
O =UnrE : AH=8l3
O ACGIH7=#& : TWA, 20 ppm (87 mg/m3)
O M2s8® CE2J|F : AB = (Mandelic acid 2 Phenylglyoxylic acids® &) : 0.15 g/g3AdIOIEILI (= F)
U. mEs 2atx 22|
A 510 B2 s ZAAIIAL
HigtE2 SXA0 JAE= ot MAUE mlg 2.
Az A8
Az A8
Ch. el 253
O s8I B35
SEB B57c= SxdtgotdEAZIHO HAES EE A
OIXlsS Ee JIE MHEOILE A0 Ss /S0l JAs 2 SI0IAI(SEA olofetel 0tA3), SISEIN(HH
&)
Oz 85
SAE OIHE HA0 Z2HOIMSI| R (AEs) HIXI £= MOAHIE AXISHAIL
DIAE S0l 28 oIt l&Es R 22X Botds &2 & HYGES & 2.
O & 25
Az g
O & 25
Az g
9. 2¢l - 3&d 54
b, QA2 (Sl MEH, M 5) : 25Y M
Lt &M @ SH HM
Ct. YM 49X @ AHEe2
et. pH @ NHEe28
Ot sEd/0s&(C) @ Ah=2els
g, =J| &Y =& ¥(TC) : 80~176
Ab. QIStE(T) 27
O, 8¢ & @ U=28s
A olstd (M, JIM) © =S
xF. Olgt = ZY HAo ASH/GESE ¢ 1.4%/0.7%
It B0l @ R=AS
Et. ol @ 18%0Ict
o 3014 % - SII80 2
ot. Bl : 0.8~1.3
H.N-=SE2/2 SHiH= - T=els
H. Xogs 25(TC) : 480C
H. 2o 2=(TC) : H=eS
2. BT : 50~100(F#4)
H. X @ H=US
10. 9+ AH Y U3 4H
Jt. otstd otE e 2 Ko BtE2 ItsH
Az A8
Lt. Olofore ZA(HAI| SH&, A, s 5)
g, A3, =2, JIEl H3dW =2 LIGHAIL.
O, @S TIGHAIR
Ct. mlaforgr 22
&SHRL, 35, Jtdd 22
ct. oAl MED= RAHSE
QENMES(EL S)
1. sS40 28 E2E
It Jtsd0l =2 =& 320 28 38
O S8J1€ S8 &2 : Hol&, &2, HH2, RE-
O g2 st 83 : 2E, ZA, 9IS, 278 A¥Ys-
O oY E= : X2, 34, AH0lA--



O 5 U2, sabh
L. 2 s 38

1) AOIZ22sse
O 24 =4
- Z7 : LD50 1890 mg/kg Rat (ECHA)
0l : LD50 947 mg/kg Rabbit (NITE
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IARC : Group 3

OSHA @ Xtz A8
ACGIH : A3

NTP @ Xt& 8

EU CLP : Xt2 &S
MANE HOIAY

o 222 25E (NITE)
DYHES a2 24
OECD TG 416, GLP) (ECHA
HEI=H(18 &«5)
H}I=H(EE v 5)
(OECD TG 408, GLP) (ECHA)
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: LD50 = 1500 mg/kg Rat (ECHA, HSDB)

o oY 0¥

© =

. Aerosol LC50 = 7 mg/ 2 4 hr Rat (ECHA)

AlY = =4

O
=

O00=207m

e o o 2
TR
4

[pa
@ go
Lo

: A3

NTP @ Xt2 A8

EU CLP : Carc.2
O MAHIE BHOIRL @ AIE2 W
2HHIZE 0|88 28| DNASES (UDS)AlE
A . (OECD TG 474)(ECHA)
MASH e (Y/4)E 0l
%S . (NOAEL< 2 873 mg/m?

2. (NOAEL maternal toxicity =289 mg/m®
HNEI=H(18 =5)
ol 2HlE &2t, =
SqHEE

EIISH(

1=
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03 FH &
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, UEE,

=
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=
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13!
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ol

Ol om0

m o 10 0
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gr=

0

OIS 4a, 2,2-CHOIOIE-1,3-Z2 &I 0]

D ENE 0188 meRAd/X=

=4/ N34 AEZH

1.06) (ECHA)

[==:

air,

THo

2 285X %S (ECHA)

o

NOAE

P ed IUsLHAE2n €8,

: Vapor LC50 10~20 mg/L 4 hr (EU Harmonized) (ECHA)

4

ot 20
BiCHE A
=3

/
L

HIIE, 2504 8,
& SHe2 I ER-H0N ALB=z =2 =20M 20 HE
(/)8 0128 ot FASHAE(90L)ZL MSSt

Z DA et 8 = &

AH

2]
S

| 1 LD50 = 1265 mg/kg rabbit, LD50 1200 mg/kg Guinea pig (ECHA)
|

A=, HOAN &€
JIgd Al
teratogenicity>= 66

S, Ot S8, I
Hizet =4

A2 & g0l 2.
CMH W ERF XN

SZ0 MS

62

5
=

i

=

alo

=
=

ot
[E—y=}

Xt=4 (0ECD TG 404, GLP) (ECHA)

44/= W24 PRI 28

M 0l& AIE(MAIIZ in vivo BIOIRA AIE)

OIXIAI 23.

=)
=}

24
=

NOAEC

. NOAEL 143 mg/kg

1,3-8IACOIIIS AL S8

. (OECD Guideline 404)

==
=}

. (BXU=R==:26,

0ECD TG 476) AIE

(
278 olgs

5

ES

2ok
==

. (OECD Guideline 406)(ECHA)



EO0IXl &£S. NOAEL male = 102.5 mg/kg bw/day, NOAEL female>= 311.8 mg/kg bw/day3!E(2/£)E 0|2 Otd SUSAA
S8 )ZW =1 2o N2, H =, HE 25, NOAEC< 1 436 mg/m®* air (ECHA)

4) 2sx AA UIDE 20 (4])
O34 =4

- A3 : LD50 = 8400 mg/kg Rat (RTECS)

- A0l : Lb50 > 2000 mg/kg Rabbit (IUCLID)

- £¢ : Vapor LC50 > 5.61 mg/L 4 hr Rat (Read-across: 86290-81-5) No death (ECHA)
O 0If A4 = U348 @ A= (rabbit) (1UCLID)
O Ast & && = N34 0 AsX=(rabbit) (RTECS)
O 87 W2s - g 88
O I8 M2IA @ HIeIA (Guinea Pig) (IUCLID)

O oty
AHOIMEHY © XtZ s
NELSREIA  AZ SS

ol
—

IARC @ Nt& A2

OSHA @ Xt& 82

ACGIH @ Xt& 2

NTP @ Xt2 A8

EU CLP : Carc. 1B (Note P)

O MAMIE HOIRFA : EUCLP: 1B (Y 220 =2 HISZ 0.1% 0|29 HAMES ZE5lD Js BR 2 EKE HEGHA
%43)
O MASH @ X2 88
O SEEXNFBISH(18 &) © N2 U438
O SEENMNAISH (=S &) © Nz 28
O solgdld : S2lAl R 22 (IUCLID), <1 mm2/sec (37.8° C) (CONCAWE Product Dossier 1992)
Ol £ e I
O 24 =4
- @3 : LD50 3500 mg/kg Rat (ECHA)
- Al : LD50 15432 mg/kg (17.8 mL/kg) Rabbit (ECHA)
- £¢ : Vapor LC50 10~20 mg/L 4 hr (EU Harmonized Cat. 4) (ECHA)
O I8 2A4 T= U234 E) AE 21 IR0 52 359 U234, 2FEX %S (ECHA)
O Ast & &4 T= U324 0 BN AE 20 =0 242t =24, 28X ZS (ECHA)
O 387 Hely : [tz AS
O I8 noy @ Uz s
O gy
AHOIMEBHY  Ttg e6S
NELSROA - gy 2

IARC : Group 2B
OSHA : 2 88
ACGIH : A3

NTP @ tE S
EU CLP : Xt& 23

O MAINE HOIRA : Invitro ZRE HHAANES 0|25 SENSHHOIAIE 2 HAIZAEN R 2HL0l 24
(OECD TG 476, GLP), In vivo DIRAZS (JAC2 TRE MEP Asl AAL 20 24 (0ECD TG 474, GLP) (ECHA)

O MAISN @ HEZS HAOZ M MASHAIE ZI 5000pmI Al MAl = Lot S LSS DECR LS.
SOFMASHN HE MELA, 2020 I S92 215H04 NOEL 100 ppm (OECD TG 416, GLP) (ECHA)

O EHEEFIISH(1E 5) : 48 S20M SIIZSY 22 AZH Y& L I 22 2o2 (HB

O SEHEEFI SH(BIE L&) @ I F= =S oo ZI[(H2 J|2)0 =42 222 £ AS (EU Harmonized
Cat. 2) (ECHA)

O EQKME : 4AHAM JIE2 SUYH XBHY £ JS. SHET 0.641 m/s 40 T (ECHA)

12.

g30 0ixes &

ot MEfsSH
1) MOIZ23A2

O O{& : LC50 527~732 mg/L 96 hr Pimephales promelas (ECHA)
O 22Z 1 EC50 > 100 mg/L 48 hr Daphnia magna (ECHA)
O Z& : EC50 >100 mg/L 72 hr, NOEC >= 100 mg/ 4 72 hr Desmodesmus subspicatus (OECD TG 201, GLP) (ECHA)

2) 1,4-HIRCIOIIIS A A, 2,2-TIOIE-1,3-T2HCI0IS L 1,2-0ECIOISO0l &R 1,3-HACIOIIISA A &
b
O o0& : g 83
O 2245 : X2 48
O =8 : Uz g8
3) OlolAEE
O Ol& : LC50 140 mg/ 4 96 hr LC50 228 mg/ £ 96 hr Pimephales promelas (ECHA)
O 225 : LC50 12.9 mg/ £ 96 hr Mysid shrimp (NITE: SIDS, 2005) LC50 120 mg/ £ 48 hr Daphnia magna (ECHA)
O X5 : EbC50 475 mg/ £ 72 hr Scenedesmus subspicatus (ECHA)
4) gstx HA UIZE S0 (2))
O O{& : LC50 = 9.22 mg/ £ 96 hr Oncorhynchus mykiss (IUCLID)
O 24S : EC50 = 6.14 mg/ £ 48 hr Daphnia magna (IUCLID)
O =% : EC50 = 19 mg/ 4 72 hr Selenastrum capricornutum (IUCLID)
5) oigwA
O O{& : LC50 5.1 mg/L 96 hr Menidia menidia (ECHA)
O 22S : EC50 1.8~2.4 mg/L 48 hr Daphnia magna, NOEC 0.96 mg/L 7 d Ceriodaphnia dubia (ECHA)
O =8 : EC50 3.6 mg/L 96 hr, NOEC 3.4 mg/L 96 hr Raphidocelis subcapitata (ECHA)



Lt 84 2 2544
1) AlOI223M2
O &84 : log Pow 0.86 (0ECD TG 107) (ECHA)

O 2dld @ 12 *AS

2) 1,4-HFCOIIIS AL, 2,2-T0IHE-1,3-ZE2EH00I2 2 1,2-0ECt0IS20] SFE 1,3-HACOIISAMN S8

A
O &Fd g 8
O =2did : Iz 8t

0lo olo

3) otolAxE

O &84 : log Kow 1.67 (ECHA)
O 24 : Iz s
4) HExE AR UIZE 20 (4K)
O &24 : log Kow = 2.1 ~ 6 (Estimate) (IUCLID)
O =64 : BOD5/COD = 0.43
5) olgw
O ™24 : log Pow 3.6 (20 ° C) (ECHA)
O 284 : U2 9

L. d=s54

1) AOIZ223u2

O =s=4 : BOF 1.37~9.23 (Average: 4.26, median: 3.16) (EPA Comptox)
O ME2olld : 90~100 % 28 d, Readily biodegradable (OECD TG 301 F) (ECHA)

2) 1,4-HFECOIIIS AL, 2,2-TH0IHE-1,3-Z2EHC0I2 ¥ 1,2-0HECH0IS0] S8RE 1,3-HALCOISISAM &

bl
O s54 : X2 eis
O MIdd : Xz els
3) ololAEE
O s==4 : BCF 1.8 (NITE: Existing Chemicals Safety Check Data) BCF 7 (HSDB)
O M=Zolild : Biodegradability = 95 (%) 28 day (readily biodegradable) (SIDS)

& BCF 1 (ECHA)

ME2olie : 70~ 80 % 28 d, Readily biodegradable (ECHA)

ct. EZ0ls4
1) MOIS223 42
iz s

2) 1,4-HINC0IIIS A A,
Al

3) OHOIAEE
gis
4) 8= 23 UZE 800 (4%)

5) ogua

OF. JI8t |ol S&
1) MOIZ23AR2

2) 1,4-HIAC0IIIS A A,
Al

3) ololaxE

4) WE= A" UZE BH (H8)

5) ogaa

2,2-CHOI0IE-1,3- 22002 & 1,2-0EC0I=20l

2,2-CHOIDIE-1,3-Z2 #0012 ¥ 1,2-0EC0I20l

gsd 1,3-HAgoIIsALs S
gsd 1,3-fAtoIIsas S

13. HIIIAl =2 Arg

b, HoIgy

- HII22 ZHS)I0 225610 HolS22Hol Cet <

LE HOIAI F2AAME(2EE 801 & ZHO HI| 2Es =)

- AEZHDIZSS BiESte A= AISE0A 2
£ MelAlde ZX 295t= oA AL, Melst
Hol2acdy nds &2 A

dot= HIIES 222 Mo, HIISMele & MHAX A, HOI
OF &



Lt Sd =Y S8 @ HE (HAUE, 23, OiLtZ, XAE, A2txg0 HiUAI, ZEH, Ad S82 2 U 23 JMF
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OF. l¥egsa (g C= dHigez =II) @ Hliahg

gt. ALZXL 28 = 245 0l 2ol 2 2RIt UL e SEe oA A
A 28 Al flgsadacgo OS
DOT & JIEH #EOl SH Z2& & 25
O Al HI4EXIS 7 @ F-E
O 2EA HIAXEXIS E] @ S-E
15. & RAEE
b, MAUOHME A 25 M ¢ "=EIELIESE", "M RHSE", "HLSISIULRHMARN", "S+=ABTHUY
RoOHQIN", "EAHER", "'SFAHEDNANMEUHYSE"
1) AOIZ223u2
HNESsXed @ g 8isS
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SUSISIUYSE 1% 014 2
SALSUUY=SE @ 1% 0la M
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AUSIESZHULESE 0% 014 LM

SALZXUHASE 0 0% 014 L

CEIFHEESE ¢ 2HNBR(EHSUFZES)WA & 0.8 mg/m
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DI=222/H2(0SHA #E) : Y S
DI=222I 2 (CERCLA 7#8) : 2267.995 kg 5000 Ib
DI222| M2 (EPCRA 302 &) : Y gig
D222/ H 2 (EPCRA 304 #A) @ Y gis
DI=222/H 2 (EPCRA 313 7A) @ Y gis
D2AFE (LH22UHASE) @ HY 22
DI2AURFE(AESSHASE) @ HY 22
D2 E(2ERISATVANEE) @ Y s
EU S22 (HFHERAD) @ Y AS
EU ERX2(AE23R) @ Y oS
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OI222/= 2 (CERCLA &) @ Sl oIS
D|=2te| M2 (EPCRA 302 A#&) @ Y o8
0|=222| 2 (EPCRA 304 &) @ Y 9=
D|=2te| M2 (EPCRA 313 A#&) : Y g8
DI222NE (RHELHASE) : HY oS
DI22RINE(ASESHASE) : HY S
DI222INE (2ESARAER) : Y oS
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B 22X (A827) : Y oS
U 2232 (0E27) : Y oS
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012221 % 2 (EPCRA 304 7E) @ olY oS
012221 2 (EPCRA 313 7E) @ olY oS
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16. JIEF ZDAE
o W2 &M

- 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/

HSDB; https://pubchem.ncbi.nlm.nih.gov/
EPA; https://pubchem.ncbi.nim.nih.gov/
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SIDS; https://hpvchemicals.oecd.org/ui/Search.aspx

=@ &P st (http://ncis.nier.go.kr)
ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)
International Chemical Safety Cards(1CSC)(http://www.nihs.go.jp/ICSC)
A THA (http://hazmat .nema.go.kr)
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ECHA; https://echa.europa.eu/information-on-chemicals/registered-substances
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