=2 DS)
NOROO SA M B AR S (MS
(0] Xtge MPgorEEAY H10XE RO 2 S 2HY)
MSDSE1 S @ AA10001-1000000781
1. StStRME A0 &8 EE
Jb, MIZY 112 T2367
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 FEM=3 ¥ 2139t © 054-278-0277 J|=38 A&
2. 7ol AFH
. 2o AL 28
OIS M (flammable liquids) & 3
24 S4 (acute toxicity) 2l P24
grok M (carcinogenicity) &1B
MAINIE HOIR A (germ cel | mutagenicity) =18
Aot = &4/= N=422Z (serious eye damage/eye irritation) J=2A
EX HM¥A)| SH2Z(18/==)(specific target organ toxicity single exposure) &3 (E&J| X=2)
EX HMA)| SHSE(Y=-=)(specific target organ toxicity repeated exposure) =2
Ol DHeIM(skin sensitization) FE1
o8 2AM/XIN24822 (skin corrosion/irritation) F&2
£M AR A (hazardous to the aquatic environment) 2t RE3
Lt XX 21 Z&st 310 HX g5
O Qg=2Xt
Ojvzo @ 28
O Kol 218 27
H226 st Rl 2 =D|
H312 M2 2 H=56tH Roig
H350 2 Lo £ US
H340 R&AQl Zes o2 = US
H319 =0l A8t =22 Lo
H335tH336 S &EJIH X=28 222 £ US. £E8 L= SIIE2 €22 £ US
H373 &HDI2F T BtELE W AN &5 2E, ¥4, I8, S8, €%, SZAZAHN 48 202 £~ S
(118 &= Z(MSDS)).
H317 L2014 HI8 eS8 L2 £+ US
H315 T80 X282 2o
H412 HOIX HSH0ll ool S=MMES0H KoHe
O gxEx 237
S
pP210 &, NXQ| HHE, A3, ¥ Y 1 9o HIIJFACZRH HelstAL. 2¢
p223 20 &S AI2IX DAL
P240 I +=24HHIE TXISIAIL.
pP241 BHZSH(FD| - B)| - ZH)EHIE AMEoIAIL
p242 ALAJF YMSIK = EFE AMSBOHAIL.
p243 H&I| 2X =XE FOIAIL.
P280 B2 - E32 - Botd - tHES2AE FHESIAIL.
P201 AIS & FZ HEZME SEGIAL.
P02 LE ot GIYXEX 2RE A0 OlcHotdl dole FZ6HA OHAIL.
P64 Fz S0l & L HE 25 EMSl MAIL.
P261 2& - & - JtA - DIAE - )| - AZY 019 EYLE TIGHAIL.
P271 82 L= &It & TH= ROME FI36HAIL.
P260 & - & - JtA - DIAE - )| - AZY 0I5 ELYUGHK OHAIL.
po72 ZAE S0z QHE ol=Eg BHECHK OHAIL.
P273 SHHO 2 BIEGHA OHAIL.
- s
P303+P361+P353 IR (L= MHelateh) 0l SOH: QIS DE 9RE ZA| HOAQ. IEBE 22 AoANUEE
MNRIGHAIL )
P370+P378 3t Al 22 11J| ol HESH ASHHE ASEGHAIL(58 &X)
P302+P352 LIF 0 22 H: L2 2 HIxE A2AL
P312 EHES L)Y QZI[& (AN TES EOAIL

P321 225t XMXIE SHAIL.

P362+P364 & E 2IF= %1
P308+P313 =& &Lt =&0|
P305+P351+P338 =0Il 22 :

CHAL AFZ & KIBGHAIS.
EE TR TIRES R

wSd xH=2
2 22 22

=

(==
= THOHA HOAIR. JtSotH 2EHEMXES

MASHAIZ2. A=

M

o
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N2,

P337+P313 =0l Xt=01 XEESH: 2sHl £X| - £HE FOAIL.

P304+P340 EotH A&E B0t U= R2Z2 FII1D SEGH)| #I2 NAHZ AE S FGHAIL.
P314 SEEES LI 2ASHQl XX|/XHE FGHAIL.

P333+P313 MRA24 L= ZEH0l LEIUE: QJStE0l RAH/FoE 2HOAIR

P332+P313 LIF Xt=0] LIEILIH: AStHQl X1 - FOE 2OAIL

- M&
P403+P235 EHJ1JF & &= R0l B&5t0 M22g KRAXAIGHAIRL.
P405 EZ=HXE o0 MEGHAIL.
P403+P233 EHJ|JF & &= R0l &AL, I8 SHEl LHGHAIL
- HJI
P501 HIJI2 23 20l et W22 - 2IIZ2 HIIGHAIR
Ch. Q. g4 2RI1=0 ZeXl L= JIE | AgS
AL
oo NFPAXI == 22 S grSy
AHO| 2 28 At nzels n=eis 2 gl
ol 2 nzels nzeis 2 gl
1,3—“&@[}0I3}§%L& %E\Dﬁ, 1,4-HIFMCIOI o= A&, OI2F CHOI R4 Hags s Tz oS
2,2-CIOIBIE-1,3-Z20CI2 & 1,2-0E= s &R
SetE HE LIZE 20 (84%) n2s n2eUs S
HIH 10l A CHOIOE n2es n2eus 2 fS8
Ol &5 A n26s n2eus 2 fs8
pecReslu el 2 s iz s =2 /8
3. PE4HE9 A L SRS
StstE2 &Y 22H(01Y) CASH S St (%)
AMOIZ2 2842 Cyclohexanone 108-94-1 55~65
ot S Carbon black 1333-86-4 13~23
1,3-HIECIOI o= A A Z2IH, 1,4-91|1,3-Benzenedicarboxylic acid polymer with
CHOIDt= Al &, Cl2 Chol4F 2,2- |1,4-benzenedicarboxylic acid, decanedioic 6353-05-9 9-19
ColE-1,3-Z22&02 & 1,2-0€ |acid, 2,2-dimethyl-1,3-propanediol and
= 02 &% 1,2-ethandiol
gets 2A LIZE 201 (8%) Solvent naphtha (petroleum), light arom. 64742-95-6 7~17
HIEH Q10 A CHOIONE Pentanedioic acid, dimethyl ester 1119-40-0 1~10
Ol &tSE 74 Si licon dioxide 7631-86-9 1~10
pecReslu el B - 1~10
4. S22 XX FE
b, =0l SHUASM
CEE 2 Y2 2o RS 52&= 22 152 014 RN,
=2, 2 BIl, =2 T2AS JIEt S4 LAl A 230 JtN 82299 HMXIE g8 A
Lt D20 ¥ O
QHEE II=8 HMHotD =&E& 225 HI52d 22 256 A2
A=, SSS JIEt S4 LA H220H =520 st JE2S LoAR.
158 0l& Chol HIS2 22 AUHWHAIR. SA A MES E2AI2
Ch. ELgsS ™
CER/CRLRH HGtAILD A BIIJt Y= R2Z 0ISotAIL
SECHA %2 Al 2BSES AAIGHAIZ.
SAHZ E2oIIL HFIMES Al ELSEYS AHAIGHA OHAIRL
glgtmolg| &=tE E3 OtAJLE T2 SE2SI|IIE AIZ2ol IBSE2 AAl oHAI2L.
SE0 2ete Al &AE ZETHAIR
QEE IS AYS HASID A2 ADIAIL
ZA MR NeE gws A
ch. HAUS W
2EE AIIARL
OAI0] SlE 22 REE AMIIX 21, 2E Al Helg 490| otehiz =0 H S22 24X A,
Oror or2 Az AMFACHH, M2 HMXE ¢S A.
SAN Cer MESH ostd X8 MIQQZRH &S 2.
HF e 229 2 ME2S S8 XTI MHe SEOIU 252 M2 S0 st DHE olioks.
OF. DJIEF QIALS] =2 ALE
2ed disSHe el MEs sty XXE HE A.
5. B¢ SHAHA O™
b, MEsHY SXHESHASHA
O HEs ASGHH
QUTIA 2L AJICEH, JFAH AFIOEH, LBrXMOl It
O 2xFst 235HM
AL F=E AIES A3HE LISHAIR
O U st Al
HHS SX10 YOSt 2o A3 AHE N HEHZ SAMSHAIR.
g SO ZY A Z 800M 0l4 oA 21,
NSt BESHE M A0 Ok A & AL
L. SIStSAH22H M)le S8 KoM
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Z Cyclohexanol (with

PT), 48

b

X
A

: 80 mg/L(

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

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

D8 mg/L(HEF)
: 3.5 mg/m
: TWA, 3 mg/m3,
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1. S50 28 3=
b JlSH0l 52 b3 AR BE B
O 58712 S8 29 : HOY, SE2, HAR, P&
O U2 S8 83 7E, HA, IS, 27H 4BYS
O I B= : X2, sta, Foly-
O B5 1 U2, sk

Lt A2 Rolle 38
1) NOI22aa2
O 34 =4
- A3 @ LD50 1890 mg/kg Rat (ECHA)
- &Il : LD50 1000 mg/kg Rabbit (HSDB, AIHA)
: vapor LC50 >6.2 mg/ £ /4 hr Rat (No death) EHCA harmonized cartegory 4
PAN T U324 0 E)IE 018 IIRRAL/N=4 AEZD UA=240 22EEE 0 1.7, 25 : 0.3 (0ECD
ine GLP) (ECHA)

T E= U3E - A2 W Mt/ IH=8AE82 Y

I
0o
e

=]
it

o

e

Hir
fo

X=40] &8 (ECHA)

=
= b

Oo0o0oegOo
e = ojol 0>
4T oo

02
0z

=Mz
3 0 12
k
0
q
k

: Group 3
OSHA : Xtz 8
ACGIH : A3
NTP @ Xt& 8
EU CLP : Xt2 &S

O MAHIE BOI4 : AIEZ Wl 0422 0IEs SASHBIOIAEZ L HAIZAH SL20 2HS0l S48, ZRS HSA
IE 0|8 RAL SAHHOIAEZ N GAZEH 220 A2L10] S4, MA W ZRF[E 0/Ss LM OIM4AIEZN 8
A (ECHA)
O MASH @ EJE 0/8c LES4/2I/IEL8ANEZ0 SA A0l 24, 0 S It S0I 2&E (NOAEC maternal
toxicity 250 mg/kg bw/day, NOAEL teratogenicity 500 mg/kg bw/day)(OECD Guideline 414, GLP), Deilt LBr=AHOl HEH0|
O, M4 9 2y 2@eE S82 0lL22 2R DX LS (ECHA)
O SHENIYIISH(13 =&) : MRA0UM SF A2 L Hol S 202, S200 0tF &0l US. M IS
=8 (NLM)
O SEERFIISH(es &F) © HEE 0|SE =P R2SHAE@Z N Rolist &0l 2ETX 2SS NOAEL=143 mg/kg
bw/day OECD TG 408, GLP(ECHA)
O &owolld : Itz el8
2) Ji2 ==

O34 =4

- 33 : LD50 = 15400 mg/kg Rat (NITE(2006)), LD50 >8000 mg/kg Rat(ECHA)

Z T : LD50 > 3000 mg/kg rabbit (NITE), LD50 >8000 mg/kg Rabbit(ECHA)

- £¢ : DUST LC50 > 4.6 mg/m 4 hr Rat, No death (ECHA)
O If 244 = U234 E)E 0|88 LIRRAH/NI2E AIEZ0 U240 LMK ZS(0ECD Guideline 404)
(ECHA)
O Agt & & T= U240 ENE 0|28 Astsas/AU=4 AIEZ20 Z0Ist N340 L4otX 2S(0ECD Guideline
405) (ECHA)
O 87 Wos @ g 8lg8
O O% 4oy @ JILIIOE ol=st R0l AIgZ D204 0| LAMotX 2S (0ECD Guideline 406, GLP)(ECHA)
O ety

AHOIMEHY © XtZ s

NELSEIA - 224 2

IARC : Group 2B
OSHA : Xt& elg

ACGIH : A3

NTP @ K& 8t8

EU CLP @ Xt2 S
O MANE HOIFE @ AlE2 W ZR/RFJE 0/38 X SMEX W 24 ASZ2W HAZ2EH |24 a42801 84
(OECD Guideline 479) AIEZ W ZRFE 0I8 RAX SHBO0| AIZE@ZY AL S22 428101 S4(0ECD
Guideline 476) AIE2 i DIMESS 0/88 SASHBO0| AIZZL HAZENHDI S22 428101 S4(0ECD Guideline 471,
GLP) MX W =melE 0188 e 24 AIAMAEZ Y SH(0ECD Gui 77) (ECHA)

= o
> @
> @

~

= n
A A2 HASH0| LMK 2% S(0ECD Guideline 414) (ECHA)

O MAISH @ BEZ 0l2s ZIIEH/2HSH/UE=EY M A
O SEHEEFAISH(1E &) : N8 2US
O SHEEFIISH(BIE =) : RatS 0I2F 1= SULE AEZL, HE AL o8 J=, 8235 S HOM =336t
B0 ZETIAS. QMO HEHEH FEO| DHGKX LA ABESESS 0|88 2UE EUE AR A2 RoHE 22
2 Jts40l AS. (NITE)
O B8R4 : X2 28
3) 1,3-HIFCIOIIISA A Z2|0f, 1,4-HAHCIOIIISAA, [ CLHOIQA 2,2-TIOIHE-1,3-T2BCI2 2 1,2-00
B2 s g
O 234 =4
-&d7 2 gs
- &0 : 12 es
- B9 X2 gs
O IR AN = 24 @ 12 ¢S
O A8t & &4 £= 24 @ U2 gs
O 387 Moy @ U2 gls
O Is 1os : X2 gis
O gaos

=z
[
e
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HL
¥
13
>
U
£Q
0o
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NIZ HOl&d @ EU CLP: 1B (of

S
O rz
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iz s

iz s

iz s

iz s

BN
I BN
HDNI==)
IS4 (18
PISd(Ets & 8)
BN

]

]

0

bl

LIZE 0 (4%)

ol

: LD50 = 8400 mg/kg Rat (RTECS)

: LD50 > 2000 mg/kg Rabbit (1UCLID)

: Vapor LC50 > 5.61 mg/L 4 hr Rat (Read-across: 86290-81-5) No death
Ao 2SHX=(rabbit) (I1UCLID)

o 2SHA=(rabbit) (RTECS)

HIPNE=3

==

=2 s

Iz gie

= 88
iz s

s s

: Carc. 1B (Note P)

THo
A
o

Pyl

| S HISZ 0.1% 0/2te gia

=2
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>
fu

J
0x 0x

RIS

oy
e
=
J0
%

a
k=]
=2

: LD50 = 1920 mg/kg Rat (IUCLID)
: LD50 = 8500 mg/kg Rat (IUCLID)

(1ucLio)

S U BN
(mild to moderate) (GLP)(HPVIS)

=

oo oo .. ..

HU Hu
%0 1 > ¢

p=|
f
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00

fu g
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O MANE &
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(ECHA)

He
i
Q'J
fJ

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

rr
[N
0
it
AL
un

: In vivo : Bone Marrow Chromosomal Aberration(Micronucleus assay, Rat inhalation) - S4(GLP)

(HPVIS)

: LD50 = 3160 mg/kg Rat (TOMES; HAZARDTEXT)
| © LD50 >5000 mg/kg Rabbit (ECHA)

| : Dust LC50 5.01 mg/ ¢ 4hr Rat (ECHA)

Ce= U324 Ay XS (ECHA)
24 U2 eis

= kS

> e !
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A Qo 1o g U O
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12.

ot MEsSH

1) AOIS223M2

O O{& : LC50 527 ~ 732 mg/ 4 96 hr Pimephales promelas (ECHA)
O &S : EC50 >100mg/L 48hr Daphnia magna (ECHA)
O Z=% : NOEL >= 100 mg/ ¢ 72 hr, EC50 >100mg/L 72hr Desmodesmus subspicatus (ECHA)
2) I s
O O{& : LC50 >1000 mg/ £ 96 hr Other(Tribolodon hakonensis)(NITE)
O 22S : EC50 > 5600 mg/ £ 24 hr Daphnia magna(OECD Guideline 202, GLP) (NITE)
O Z=F : ErC50 >10000 mg/ £ 72 hr Desmodesmus subspicatus (OECD Guideline 201, GLP)(EHCA)
3) 1,3-HIECIOIIIS Al A ZE2I0, 1,4-HEAECOISISAMN, 2t G024 2,2-CI0IHE-1,3-T2 LS
g2 0= &8s
O o0& : X2 848
O 225 : Xz el
O =8 1tz g8
4) gst= AR UZE 20 (A])
O O{& : LC50 = 9.22 mg/ ¢ 96 hr Oncorhynchus mykiss (IUCLID)
O 225 : EC50 = 6.14 mg/ 4 48 hr Daphnia magna (IUCLID)
O X8 : EC50 = 19 mg/ £ 72 hr Selenastrum capricornutum (IUCLID)
5) HIHIQIO0lA ClOIONE
O O{& : LC50 13400 mg/ £ 96 hr Oncorhynchus mykiss (ECOTOX)
O 22& : EC50 3940 ~ 4670 mg/ £ 48 hr Daphnia magna (ECOTOX)
O =8 : 1z g3
6) Ol&tst
O O{& : LC50 5000 mg/ £ 96 hr (1UCLID)
O &A% : LG50 7600 mg/ £ 48 hr (1UCLID)
O ZF : EC50 440 mg/ ¢ 72 hr (I1UCLID)
7) ¥LHY
O o0& : Xz gs
O 225 : X2 g3
O =5 : 1tz g3
Lt &84 & Zod
1) AOIE228 42
O &84 : log Kow 0.86 (0ECD Guideline 107) (ECHA)
O 2od : Uz a3
2) Jte S
O &84 : X2 g8
O 2od @ Uz a8
3) 1,3-HIRCOIII=SA A ECIH, 1,4-HAECOII=SAA, 2t GOl 2,2-THOINE-1,3-T2 &2
g2 s g8x
O &zY U2 A8
O =iy : U8 98
4) 29Exs AR UZE 20 (A48
O ™84 : log Kow = 2.1 ~ 6 (Estimate) (IUCLID)
O 2olld : BOD5/COD = 0.43
5) HEHQIOIA CHOlIE
O &F4 @ log Kow = 0.62
O Zolld : Xz i3
6) Ol&ts A4
O &84 . log Kow = 0.53 (estimate, EPISUITE)
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1,2-01



O 2dld @ U2 A2
7) SAHY

O &Fd : Ig 83

O 2dld @ U2 *A2

Ch. ME2s=4

1) NOI22a4a2
O s=4 : 1.37 ~ 9.23 (Average: 4.26, median: 3.16) (EPA Comptox)
O M2olld : 90~100 % 28 day (OECD Guideline 301 F) (ECHA)

2) 3tz s
O =%4 : X2 28
O MEo4 @ TE o8
3) 1.3-MAMCHOIDIS AL B2I0, 1,4-MACHOIFZAM, G2 COIRM 2,2-CHOIHE-1,3-T2BC0IS L 1,2-0f
g2 02 88
O =4 : X2 28
O MEo4 @ TE oS
4) BB= B UZE B0 (48)
O =5%4 : U2 98
O ME2o4 @ TE oS
5) BEEQIO0I& CHOIHE
O s=4 : 12 28
O MEoH4 : 98 (%) 28 day (0ECD TG 301C, IUCLID)
6) Ol&ts R4
O =4 : BCF = 3.162 (estinate, EPISUITE)
O M2 @ B oS
7) g
O =554 : I2 ¢
O M2 @ T2 oS
2. EA0ISY
1) AoI22ae
X2 eis
2) Jtz g2
X2 eis
3) 1.3-MMOOIDI AN B2IM, 1,4-MHCOIISAN, G2 O 2,2-COIHE-1,3-Z280S 2 1,2-0
g2 02 88
X2 eis
4) BE= BT UIE S0 (48)
X2 eis
5) BEEQ0I& CHOIIE
X2 eis
6) Ol&ta R4
X2 eis
7) gy

>
f
ol
oo

OF. JI8t |l S&
1) MOIZ2A AR

2) I S
Algae: Desmodesmus subspicatus NOEC > 10000 mg/L 72hr, (OECD Guideline 201, GLP) (ECHA)
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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.nlim.nih.gov/
EPA; https://pubchem.ncbi.nlm.nih.gov/
SIDS; https://hpvchemicals.oecd.org/ui/Search.aspx
- SISIZ2AFBAAL, I SFWUSA(http://ncis.nier.go.kr)
ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)
International Chemical Safety Cards(1CSC)(http://www.nihs.go.jp/1CSC)
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