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NOROO SOt B HXZ (MS
(0] Xtge MPgorEEAY H10XE RO 2 S 2HY)
MSDSB1 S ' AA10001-1000000759
1. StStRME A0 &8 EE
Jb. HIEY 12 72083
O 828 : 84 HQUE
Lh. MZS 2D 2T AI=Ao st
O HADES : PCM PRINT 2HE INK =&
O AtE49 Mgt : A1 2&2 AIE Hst
Ch. MZEAH/SSX/ RSN H2
O A @ (F)c2DYDE
O Fa @ BASE ZEA é’—_r‘ =239 2 54
O FEM=3 ¥ 2139t © 054-278-0277 J|=38 A&
2. 7ol AFH
. 2o AL 28
OIS M (flammable liquids) & 2
24 S4 (acute toxicity) 2l P24
=4S4 (acute toxicity) 5 FE3(SII)
grot M (carcinogenicity) &1B
MA=XM (reproductive toxicity) F&2
MAINIE HOIR A (germ cel | mutagenicity) T2
dlet = 24/= N=H22 (serious eye damage/eye irritation) F=2A
EXN ENN)| SHAS2E(1281-=)(specific target organ toxicity single exposure) &1
EXN BENN)| SH2E(181-=)(specific target organ toxicity single exposure) R&£2
EX HMA)| SH2Z(13/==)(specific target organ toxicity single exposure) &3 (E&J| =)
EX HM¥A)| SHSE(Y=2-Z=)(specific target organ toxicity repeated exposure) &1
o8 2A4/AH24822 (skin corrosion/irritation) F&2
E01R0llH (aspiration harzard) F&1
E0 R0l H (aspiration harzard) F#&2
L. GIZXEX 27E 2 20 B &=
O DEEX
Ojvso @ 28
O Kol 218 27
H225 1olste il & =D
H312 IS 2 H=06tH Koig
H331 EQ5tH Rss
H350 2 Lo £ US
H361 EHOF = MAISHN 42 2o 2A2E &
H341 STXQI Agg 2o 202 oaE
H319 =0l Alst =22 Lo
H370 &OI0 &S 2o SZAFH (CNS), AZH (118 ZHZE(MSDS)).
H371 AIMIE TN, AN =42 Lo (118 ZZ(MSDS)).
H335tH336 S EJIH K= 222 + US. £E8 L= dIIE2 €22 £ US
H372 HDI2F T B2 W AN = HOl 42 202 (118 &ZE(MSDS)).
H315 TR0 X228 2o
H304 &AM JIE2 KA XHYHY = US
H305 &AM JIE2 RATH RMHE &= US
O HEgxx 27
L
pP210 &, NXQ| HHE, AIt3, ¥ L 1 9o HIJACZRH HelstAl. 2
p223 20 &S AIZIX DAL
P240 EJ12t =E&HIE EXISHAIL.
P41 HESH(EI| - 8] - Y )HHIE AMEBBIAIL
P242 ATHEDF EMBIR RE TFE AMSBOHAIL.
p243 HHI| HX =XE FOIAIL.
P280 ES&EY - 259 - 2ot - QHHESIE HESHAL.
P261 2& - & - JtA - DIAE - )| - AZY 019 EYUE TIGHAIL.
P271 S2| = BIJF & TE ROAME FBoHAIL.
P201 AIS & FZ HZAME SHEGIAR.
P02 LE ot GIYXEX 27E a‘lj Olchotdl Eole Z36tA OHAIL.
P64 Fz Bl & L HE 25 EMSl WAL
p260 2& - 5 - JtA - DIAE - %JI - ATY0IE EY
P270 Ol MBS AI2E Mols 9oL, DAL ESHGHR OHAIR
- s
P303+P361+P353 LR (L= MHelateh) ol 2CH: QYEE DE 2IFE SAl HOAIL. IIRE 22 AANUEE
MNRIGHAIL )
P370+P378 3t Al 22 11J| ol HESH ASHHE ASSHAIL(58 &X)



P302+P352 TR0 228 : Tt 20 HIS2 A2A

P312 EWES L)IH QI H(2AL S TEES LOAIQR

P321 QS MXIE GHAIR2.

P362+P364 RS O|R= 21 LAl AL2 & MEHGHAIR.

P304+P340 S5tH: AldEH Bt A= R22: RI|1) SEBHI| 2 NHZ oHF
P310 S Al QZI| 2 (AN TEHS 2LOAIR

P308+P313 ==& J{L} = =0| R OISOl XX - XOE ATIAIL.
P305+P3514P338 =0l 228 : T 22t 22 XAGHA A2AIR. JissiH 2 E
N2

P3374P313 =0l X=0l RISE S QSHE0l XX - TAS RBIAIL

P30BtP311 =& L= &0 R I (A
P304+P340 S otH Al&SH BIIJt A= 22 FI|l1D SE6H
P314 2SS LI 2AstHQl XX|/XHE FGHAIL.
P332+P313 LR Xt=0l LIEILIH: stAel X1 - 2

P30T+P310 & ZACHH: ZAl 2|2 (2JAHS &S &
P331 &5t otAl OHAIL.
- M&

THz ot H

=

P403+P235 & D10t & EHl= R0l 225t M222 |XSHAIL.
P403+P233 & D10t & El= R0l 225N, I8 HHGl ZHGIAIR

P405 S EXIE ol MEGHAIZ.
- HoI
P501 HDJIS 2@

gZ0 et WSS - 8I1E HIIGHAIR

. FI8d ERIIEN EEEX 2= JIE Kol

X2
==

= FCHAIR2.

= FGHAIR2.

MIAGIAIZ. HS W2

I A
. NFPARIZ ooy s ey
AO| 228 A2 n26s n=els 2 /8
1,3—‘&“@[}09}%%‘7& Zcli, 1,4—”&@[}0\9}%@@, Ozt Crolat Ti2gls negs Tz gis
2, 2-CIOI0IIE-1,3-Z2 &2 & 1,2-0E= L2 &R
gets 2A LIZE 20 (%) nzels nzels =2 /S8
He g HE Nzels nzels 2 /4S8
e = Nzels nzels 2 /4S8
3. RddE29 HE 4 SR
StstE2 A Y 284 (01Y) CASH S g2 (%)
AMOIZ2 2842 Cyclohexanone 108-94-1 33~43
1,3-BIECIOIDtS A& Z2lM, 1,4-H|1,3-Benzenedicarboxylic acid polymer with
HCHOIDt= Al AH, OI2F CHOI4F 2,2- |1,4+ i i id, ioi
t IET 2, 1_2 2} L‘ 1 4 benzeneqlcarboxyllc acid dgcanedlmc 06353-05-9 0333
CHOIOE-1,3-Z2 &0l & 1,2-0Efacid, 2,2-dimethyl-1,3-propanediol and
= 02 &% 1,2-ethandiol
gsrE HE LIZE 0 (8R) Solvent naphtha (petroleum), light arom. 64742-95-6 20~30
e OIE ANE Methy! Ethyl Ketone 78-93-3 11~21
ot S |Carb0n black 1333-86-4 1~10
4. SN RE
Jb. =0l SHUASMH -
LEE =28 U2 2o MRS 52 22 152 0|4 HRAL.
A=, 8 2Il, =28 T2AS JIEt S4& LAl SA 230 JtN 8229 XIS g8 A
Lt IS0 =3 W
QAE OS2 HHGILD ==& 22E HIs2% 82 S0 WA,
A=, SSS JIEt S4& LA H220H =520 st JE2s Lo,
158 0l& Chol HIS2 22 AUWHAIR. SA QA MES E2Al2
Ch. %S ™
LERJFCZEH LGHAIL H2 310t Y= R2Z 0|S3HAIRL
SECHA %2 Al 2ABSES AAIGHAIR
SEZ S2oLE EFIMS Al ELSEYS A AIGHA OHAIRL
glgtmolg] &=tE 3 OtAIJLE G2 SEQSI|IIE AIZ2olH IBSES AAl oA
SEO 2ete Al &AE BE0HAIR
Qe O=sl AEES MAGHD ACIAIIIAIL
SA 8229 ZEE HE A
ct, GAS M
TEE AIIANR.
OlAI0] SlE B2 REE AMIIX 21, 2E Al Helg 4490l otehz =0 H S22 24X A,
orok Qre kg MACIH, 229 MXIE s A
A0 et HES o8™ XXE MROQZRH g¢g 2.
HFE 229 2 MES S8 XTI HHeE SEOIU 252 M2 S0 St DHE oiokE.
OF. DJIEF QIALSl =9 AME
2AX HSHE Al HEE N XXE FHE A.
5. B¢ SHAHA O™
b, MEsHY SXESHASHA
O HES ATH -
XA BY AN, JPAH ASH, LEHAQl o
O 2X8HEs AN
AL =5 AIEst ASte HIGHAIR
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Z Cyclohexanol (with

gz), Ap

b

PN
A

80 mg/L(

© 50 ppm
= 1,2-Cyclohexanediol (with hydrolysis)

FAIL.
el
D8 mg/L(HY=)

B

© 25 ppm, STEL
© TWA, 20 ppm (80 mg/m3) STEL, 50 ppm (200 mg/m3) Skin
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4) HE Ag AE
O =WH7&E : TWA : 200 ppm, STEL : 300 ppm
O ACGIHA=& : TWA, 200 ppm (590 mg/m3) STEL, 300 ppm (885 mg/m3)
O M8 LE5I|IE @ 48 3 Methyl ethyl ketone : 2 mg/L(HE=F)

5) JI2 =
O 2UHAFAE : TWA : 3.5 mg/m
O ACGIH7#& : TWA, 3 mg/m3, Inhalable particulate matter
O dMe2sx L&8II& 0 Uz g3
L+, s ZetAE 2|
A0t BI1Q YHsS ZAAIIANR
HietE SXI1 JASEE ot MXUE Iig A.
Az A8
Az A8
Ct. JHQl B33 ¢
O 887 B35 ¢
SEE BT SIMYNBAZTCHO THES EE A
S (O] SHAMGIAHU 22X 04 S0 D= &HPles RIISHES S8 B¢ = 1 049 s
N S EB BESHE MEBES A
Oz 85
FRINENE SE8 E57 L= O 0149 52 X SE8 E5+HE MEEE & A
SAE OIHE A0 2HOIMSI| R (AE=s) HIXI £= MOHAHIE AXISHAIR
0IAE SOl 28 RAdiot aEs 32 22 Bd3s &8 = HYGEE & A
O & 25
NEH/HIE =& Al T2 HO0HOF A 22 D2/PVCHIC S50 BESsEUS HEoIES A
HEst atstd Z2s HEGHAIL
O A 25 ¢
SEO0ILL EXE S92 fdid A= 2R 2 SEUH DR/PVCHIC BESAXNOIE &2 SXAGILD, ERA SE2EYH &
25 52 #Z5teSE g A.
NEtst alstd 2522 Z0tAL.
9. 22l - AN =4
b (22X MH, M 5) 1 SS9 i
L. M - SH EM
Ct. HAM 99X @ Ir2els
ct. pH @ 2SS
Ot ==8/0=8(C) : 22U
gt. =J| &) Z=E () : 80~176
AbQISHE(TC) 27
Ot. 8¢ 55 : zels
X olstS (M, JIM) - UHzes
b, Qg = ZY HAo ASH/GHSH ¢ 1.4%/0.7%
ot B30I @ =88
Et. 8dl< : 18%0lot
o, BILE @ BII8C 2
ot. HI= : 0.8~1.3
H.N-SE2/2 2UiH= - T=els
H. Xroigst 2&(C) : 480C
H. 2o 2=(C) : XH=es
2. B% : 50~100(F#4)
H. X @ H=US
10. HE A L B2 A
Jt. otstd otE e 2 Ko BtE2 JtsH
Uz els
L. Toforg =2A(H&EI| ¢AN, 524, &s S)
g, A3, =22, JlEt Had) =52 IHI6tAIL
Oz, Y S TIGtAIL
Ct. mlafiorer 22
&SHRL, 25, JtdE 22
ct. oAl MED = RAHSE
JENMES(EL S)
1. sS40 28 E2E
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O 88Jl2 £8 22 : HOIY, S22, MU, RE-
O 92 8 83 : &, &A, SIS, 278 AxYs

O W% &= : X2, a4, A4

O B2 : U2, e

A sHs B

ANOI22 A2
O 24 =4
- @3 @ LD50 1890 mg/kg Rat (ECHA)
- &Il : Lb50 1000 mg/kg Rabbit (HSDB, AIHA)
- &2 : vapor LC50 >6.2 mg/ ¢ /4 hr Rat (No death) EHCA harmonized cartegory 4 (ECHA)
AN L= U324 0 ENE 0|8 LRRALH/I3H ANEZW U240l 2FESE 0 1.7, £5 : 0.3 (0ECD
ine GLP) (ECHA)

EN EE N2 AEE W A
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&/ =882

o
Hir
fo

X=40] 2EE (ECHA)
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coocoeeo

e E joh o

00 02 go
X
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o
)

: Group 3

OSHA : Xtz i3

ACGIH : A3

NTP @ Xt& A8

EU CLP : XIZ S
O MAMI BHOI2Y @ AIE2 U DIMES 0188 SASHHO0
ZE 0|88 SEX SHHOIAIEZL HAIZEH K20
4 (ECHA)
O MASH @ EJIE 0I8s YES4/2IIE@HAEZY
toxicity 250 mg/kg bw/day, NOAEL teratogenicity 500
O, M4 9 2y 2@eE S82 0lL2Z 23X
NBISH(1 =&) : ORAUHM B2F &EF

10

|
24, 4 U ZREE 0128 MK

=}

sS4 Al 24, F0 MBS SO S0l 2&E (NOAEC maternal
bw/day) (OECD Guideline 414, GLP), JeiLt YEI=AM2o| A&k0|
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OECD TG 408, GLP(ECHA)
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A @ LD50 = 8400 mg/kg Rat (RTECS)
- Z1 : LD50 > 2000 mg/kg Rabbit (IUCLID)
£¢ : Vapor LC50 > 5.61 mg/L 4 hr Rat (Read-across: 86290-81-5) No death (ECHA)

O If 2Ad = U334 + 248 X3 (rabbit) (1UCLID)
O 48t = &4 T= XI=34 @ %83 (rabbit) (RTECS)
O &87 neld : Iz s
O m% eld @ HU21d (Guinea Pig) (1UCLID)
O ¢4

AMHOIMEHY - T AS

DNEBLSRIAN @ g AUS

IARC : Xt= 88

OSHA @ Xtz S
ACGIH : Xt= 8lS
NTP @ Xt& 88

EU CLP : Carc. 1B (Note P)
O MAMIE HOIRFA : EUCLP: 1B (Y 220 =2 HISZ 0.1% 0|29 HAES ZE5lD s B3R 2 2EFE HEGH
%42)
O MASH @ X2 88
O SEENMISH(18 &) © U2 g3
O SHEMFISH(Es &5) © Uz oS



O solgdid : 82l R 223 (1UCLID), <1 mm2/sec (37.8° C) (CONCAWE Product Dossier 1992)

4) DIg g ANE
O 34 =4

- d3 : LD50 2737 mg/kg Rat (RTECS, ChemlDPlus)

- 21| : LD50 6480 mg/kg rabbit (RTECS, Chem|DPlus)

- &9 : Vapor LC50 32 mg/ ¢ 4 hr Mouse (RTECS)
O IR A4 T= U324 E)IE AL LIFRAL/IN=24 ANE 20, X=24823 UEUX &S (0ECD TG 404, GLP)
O Ast & &4 = U=24  E)NE UHaoz Astza4/NU=24 AIE 20, U248 222 EMA=2X==:19.2/110
(OECD TG 405)
O 87 W2s - g els
O LIS 24 : A0 DRu2i8gs 2OI|X &S (ECHA)
O g4

AHOIMEHY © Xtg Ss

NEB2LS20A 0 U2 g8

IARC @ Nt& 2

OSHA @ Xt& S22

ACGIH : Xt& 8lS
NTP @ Xt& 88
EUCLP : tZ& S

O MAKE HOIEE @ AlE2 Wl DIMESS 0IS& HHCIOHSAHSHBO0l AIE Z20H, HAIZEH |0 23801 S4

OECD TG 471 MX W ZR/= XEF 0|a% Al 2, S4 (0ECD TG 474) (ECHA)

O MAZSH : <FAI2Z CAS No. 78-92-2> HEESE HACZ 2MIH M4l =4 AIE Z2t, 10000mg/L sl EHOIS A, At
2, ZDJIEH, ZIIRAYs YL SR EF S 2FE X &S (NOAEL F1,P=10 000 mg/L drinking water) (OECD TG
416) HES HASZ EHOH 2 =S4 AIEZY, 2H2 HS0l ZAGHAS e J12t 5 =5 HMOA MEK X0t K2
SHHl =S, 3000ppmel sE=Z A HHOFSE/ZDIE@E22 SE= A0 el =301 XG0l ZASHA 1D, 2F ZHHIH Ot

HAXMOl 42 SIIotUS (NOAECteratogenicity&maternal toxicity=ca.1002ppm)(0ECD Guideline 414)

O SHEEMIISH(G &) : 87 L= M2AHAM E2 == AE 20 HRE HsTUHA SSAFHH S0l LIE
. SFUAN SEZS sZ0HAM AT S0l LIEHE. AIE0IM & S2Al I =401 LIEFE (NLM)

O SHENFISH(EE &) : HEES HACZ 0I2Y EU=4:002 AE 21, =2 s59 =2MAA 2t2H L
ZE2A/HB HIE, 2H/E2H HIS0l |G SOte, E£at ME/HE HIEE S2A6HH E/S =2 =59 23 WA
N DIEX ol2228 sEIF =0+ (NOAEC=5,041ppm GLP, OECD TG 413)

=
EolRold : EolRoid: AR 1300 012H0) HES, 3.44nPas(50TC), 1.78mPas(75C)

- Z3 1 LD50 = 15400 mg/kg Rat (NITE(2006)), LD50 >8000 mg/kg Rat(ECHA)
- AT : LD50 > 3000 mg/kg rabbit (NITE), LD50 >8000 mg/kg Rabbit(ECHA)
- &9 : DUST LC50 > 4.6 mg/m 4 hr Rat, No death (ECHA)

=

>

=
(@)
L
p=
=

N
o
o
™

w2

==

18 E= U324 E)E 0188 NRRAL/N=4 AEZD AN2401 LM6HA S (0ECD Guideline 404)

& EE= U324 0 ENE 0188 ASt=Sa/U34 AEZD 2018 H=2401 LA6HA 23S (0ECD Guideline

O 287 #2d
O O% 212y : JUIOE 0I88 IRl AIE@Z DISReIA0| LMEHX 2&E (0ECD Guideline 406, GLP)(ECHA)
O ggd

MM EHAH - [E AUS

NELSTRIA + 22y 2

IARC : Group 2B

OSHA @ Xt& 88

ACGIH : A3

NTP @ Xt& A8

EU CLP : Xt& &S
O MAHE BOIFL @ AIEZ W ERJ[E 0IS& N0 SMHEZH wE
(OECD Guideline 479) A& Ll ZTRFE 0|8 REXN SAHBHO| AlIE
Guideline 476) AIE2 Ll OIMEE 0188 8

=] U

=,
=
=

P24 AEZN HAZEH S22 d28l
= 20 HAZEH S22 42101 S4(0ECD
B0l AIEZ2 HAIZANDIL RS2 &2t8l0] S4(0ECD Guideline 471,

o s4

GLP) M W =II2IE 0188 Bt8 & IAMAIE@Z D SA(0ECD Guideline 477)(ECHA)

O MASH @ HCEZS 0|28 ZIIEN/2HSH/LLSH AR MASHO0| LMK LS(0ECD Guidel ine 414) (ECHA)
O SHEEAISH(1E &5) : I8 248

O SHEXFIISH(BI2 =) : RatE O|2F g2 EULZ AIEZ W, HE AHI9 o8 A5, 8235 S

ABH0| 2AHCAS. QMO TS AE0| RECX LUACL AEHES22 0|2F 2UE EUZ AHZO A20

2 JIs40l AS. (NITE)

O EKS @ X2 88

12. &30 0= &

b, MEIsSH
1) NOIS22aa2
O Ol& : LC50 527 ~ 732 mg/ 4 96 hr Pimephales promelas (ECHA)
O 2% : EC50 >100mg/L 48nr Daphnia magna (ECHA)
O Z=% : NOEL >= 100 mg/ ¢ 72 hr, EC50 >100mg/L 72hr Desmodesmus subspicatus (ECHA)

2) 1,3-HIACOIIIS AN Z2IH, 1,4-HHCIOISIS AL, O2F OO0l24 2,2-TH0IHE-1,3-Z2 &S
= 0= &8s

O o0& : Xz 848

O 225 X 83

O =8 Xtz g8
3) wE=x HA UIZE S0 (2))

O O{& : LC50 = 9.22 mg/ £ 96 hr Oncorhynchus mykiss (IUCLID)

O 22AS : EC50 = 6.14 mg/ £ 48 hr Daphnia magna (IUCLID)

O =% : EC50 = 19 mg/ 4 72 hr Selenastrum capricornutum (IUCLID)
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© log Kow =
© BOD5/C0D = 0.43

HNeE

: LC50 >1000 mg/ £ 96 hr Other(Tribolodon hakonensis)(NITE)
: EC50 > 5600 mg/ £ 24 hr Daphnia magna(OECD Guideline 202, GLP) (NITE)
: ErC50 >10000 mg/ ¢ 72 hr Desmodesmus subspicatus (OECD Guideline 201, GLP)(EHCA)

.86 (OECD Guideline 107) (ECHA)

Z20, 1,4-U3HGOISIS A4

HE

* log Kow 0.3 (40 ° C, pH=7)
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©1.37 ~ 9.23 (Average: 4.26, median: 3.16) (EPA Comptox)
: 90~100 % 28 day (OECD Guideline 301 F) (ECHA)
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98 % 28 day (OECD TG 301D)
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1,4-BIHCLOI S S AL &,

iz 4s
3) ga= ZA UZE M (AR)
Uz els

4) HIE AE AE

iz s

5) 3=

OF. JIEt Soff g&
1) AOIZ223u2

iz s

2) 1.3-MAECOGI=ZAN B2,
BES O2 88
X2 els

=2 S

1,4-HHCHOI Ot AL &t

3) gax 2A UZE 2 (AR)
INE=IREASS]
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Algae: Desmodesmus subspicatus NOEC > 10000 mg/L 72hr, (OECD Guideline 201, GLP) (ECHA)

: LC50 2993 mg/ £ 96 hr Pimephales promelas(Still-water culture, OECD Guideline 203, GLP)
: EC50 308 mg/ ¢ 48 hr Daphnia magna(Still-water culture, OECO TG 202, GLP)
© EC50 2029 mg/ £ 96 hr Other (Pseudokirchnerella subcapitata, Still-water culture, GLP, OECD Guideline 201)
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16.

JIE EOAME

ot U229 &X
- 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
- SISt AT EAAL, IR SFYSA(http://ncis.nier.go.kr)
ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)
International Chemical Safety Cards(1CSC)(http://www.nihs.go.jp/ICSC)
- ASSHDHACIAAE AYBTHA (hitp://hazmat .nema.go . kr)
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