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1. SStRAISH A0 28 3L

Jb. MSY 1 112712413
O 8&2%F ' 74 HUE

Lt MS2 210 8= AE49 Hst
O Z1OEZ : PCM PRINT ZEE INK &
O AtE42 HMet : A1 L2l AHE HEt
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M (flammable liquids) & 3
4 (acute toxicity) 3+ 224
4 (acute toxicity) ZdIl 24
c

MIZ 20|24 (germ cell mutagenicity) =18
&4/ N=24 22 (serious eye damage/eye irritation) F&2A
HE2Z(13==)(specific target organ toxicity single exposure) &2
HE2Z(13==)(specific target organ toxicity single exposure) &3 (EEJ| X=2)
HEBE (= ==)(specific target organ toxicity repeated exposure) F&£2

(skin sensitization) F&1

d /X248 22 (skin corrosion/irritation) &2
aspiration harzard) &1

ol & (hazardous to the aquatic environment) 2td 2
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H350
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H319 =
H371 & ME &Y
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= 100250 )

r

=2
H373 |2t = BtELE g
(118 ZE(MSDS)).
H317 ell201d LR Bte8S 222 = US
H315 LISR0 XAH=2E 222
H304 &AM JIE2 RLE XY
HA12 EOIHE S0l 2o =4S 0l
O HEgxX 2+
- org
P210 €, D9 HH, A3, &€ L 1 %9
P223 S0l EFAIZIX OtAIL
P240 D12t =S £HIE EXIctAI2.
P41 SHEH(XMD| - 8D - ZY)LHIE ABSIAIR
p242 ATHIADL 2GR = EFE MEBOHAIZ.
p243 E&I| &X £XIE FOIAL.
P280 ESEY - 2529 - 2ot - QHBS IS FHESIAL.
PS o

ol

0

SIRCZRH ZelotA2. 29

P64 Fg 2lls & £ 85 F/AE EXol A2A2.
P270 Ol MES MSE Mole AAU, DHAIAU ESGHA OHAIL.

P201 AtE & Fe EZANE =HZEOIAL.
P202 2= A NYXEX 27E 41 Ololiol)] dol= 30K OHAIL.
P260 2& - & - JtA - DIAE - B - AZY0I1E ELGHA OHAIL.
P261 2& - & - JtA - DIAE - B - AZY 012 ELE LIGHAIR.
P271 S2l £= &0t 2 &= RUME FSOHAIL.
P72 MY E 922 2EE 2A=5= BHEGHA OHAL.
P273 EHE =2 HIEGHK OHAIR.
-us

P303+P361+P353 LI £ (L= Meldte )il 228: 2HE 2E 2AFRE A HOA. IIFE 22 N2ANUE=
ASIBEAIZ.)



P370+P378 Bt Al: 22 11J| o HES ASHE ASSHAIL(5E &X).
P301+P312 AL : BEES LM AZ |2 (AN 2SS EOAL.
P330 2= WOHLHAIR.
P302+P352 LR 0l 22W: U S HIFE N2AIL.
P312 EHES L)W QI (A TES YO,
P321 28t MXIE StAIRL.
P362+P364 @A E 2AF = H1) LAl A2 & MIESIAIL.
P308+P313 =& EHLE = &0 RATH: Q&AQl XX - TAHS AGIAIL.
P305tP351+P338 =0l 22H: & 22t 22 AWM MOAIL. JIsSolH 2HEYMXE MIAHGIAIL. HE Ao
A2,
P337+P313 =0l At=01 XIHEH: &Nl £X| - ZHS 2oHAIL.
P30B+P311T =& L= &0/ QAT 2 I|2(2AANS RES BOAL,
P304+P340 SStH AlESH BIIJF Y= Re2 |II1D) S0 412 MMz AHE2 FotAIL.
P314 2HES L))|H QstAol IX/EZAHSE FOtAIL.
P333+P313 LIEXN=4 F&= ELH0| LIEFLH: Q&HEOl To/FO8 BOAIL
P332+P313 LY Xt=0| LIEFLIB: Q&M Ol Xof - /5 ZOAIL
P3014P310 A ZACIS: SAl 2Z2IIZ (AN TS LOAL.
P331 EGtH otXl OHAIL.
- M&
P403+P235 ED|Jt & El= R0l 225t M222 |XIStAI2
P405 H=2&XIE ot MEGHAIL.
P403+P233 BtD(JF & TlE R0 B2SIAL. IS HH| LHGIAIL
- HJI
P501 HIJIS 23 S0 Tt WE28 - 8J15 HIJIGIAIL
Ch. Koll. I8d EFRII=0 ZS8LX 2= JIE R g
A
- NFPARIZ oy s ey
AOI 228 A2 n26s n2eus A
1,3-HIECIOI oIS A A E2IH, 1,4-HBCIOIStSA A, OI2F CHOI4F Tzos T2os Tz gs
2,2-CIOI0IE-1,3-Z2 &2 & 1,2-0E= L2 &R
gets 2A LIZE 20 (8%) Nzels Uzels 2 /8
ot 23 2608 n2us A
3. Rddz29 HE 4 SR
StstE2 A Y 22H(01H) CASH S g3 (%)
AO| 228 A2 Cyclohexanone 108-94-1 49~59
1,3-BIECIOIItS A& Z2|M, 1,4-H|1,3-Benzenedicarboxylic acid polymer with
HCIOIDM= AL A, OIZ2H CHOIQ 4 2,2- |1,4-benzenedicarboxylic acid, decanedioic
ColHE-1,3-22&02 & 1,2-0€ [acid, 2,2-dimethyl-1,3-propanediol and 26353-05-9 2636
= 02 &% 1,2-ethandiol
SsrE HE LIZE S0 (88%) Solvent naphtha (petroleum), light arom. 64742-95-6 18~28
ot S Carbon black 1333-86-4 0.1~4
4. S 2E
Jb. =0l SHUASMH -
LEE =28 E2 2o MRS 52 22 152 0|4 HRAL.
A=, S5 2, =2 =24 S JIEt S4 YAl A HA0 M M222 MXs &S 2
Lt D20 ¥ O
QHE II=E8 MHotL LEE 22E HIS2 22 5256 M2AL.
A=, SES JIEt S YHA F2A0H =220 e MES E2A2.
152 Ol&t CHEFo| HIS2 22 NOWUAIR. Al 2AS JMES 2oAIR
Ch. EL%S ™
LERJCZEH LGHAIL H2 310t Y= R2Z 0|S3HAIRL
SECHA %2 Al 2BSES AAIGHAIZ.
SEE2 S2UoIL EFAME Al ELSEYS A AIGHA OHAIR2.
glgtmolg| &=t EZ3 OtAIJLE G2 SEQSI|IIE AIZEolH IBSES AAl oA
SEO0 2 Al MAAE SZGHAIR
Qe O=sl AYES MAGHD AZIAIIIAIL
ZA MR MNeE ¢we A
ct, GAS W
TEE AIIANR.
A0l glE B2 PEES ABIX L1, TE AE DS YO A2 =0f B SUS 4XE %,
Oror ore Az AMFACHH, M2 HMXE ¢2 A.
SAO et MBS ot XXE MR2O9Z2H &S 2.
HF e 229 2 MES S8 XTI NHeE SEOIU 252 M2 S0 st DHE oliokE.
OF. DJIEF QJALSl =9 AtE
2eA disSHe el MES ostd XXE FHE A.
5. 2¢ SHHAl OHM &Y
Ob, MEsHY SXESHASHA
O HES ASH -
AXA B AN, JPAAH ASH, LEHAQl o
O 2X8HsE AN
AL F==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

=
[y

J

=
=

NELSINS

2He|e A0 T2k ok
hydrolysis)

O ACGIHAE

1,20l

Al

izt gold 2,2-0UoIME-1,3-

=S a 8,

0

Ct

ol

N

0l
&

i

K
Kl

LM

Rr
ol



4)

e =

= =5

O 2UnA

O ACGIH7#& : TWA, 3 mg/m3, Inhalable particulate

©TWA : 3.5 mg/m
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FIIBHE SE8 257 = 1 042 g5 HEl S 88 2575 AEBEE & A
AU It EAN ZOIMHIIF (A=) HIXI E= Mot |StAI2
OIAE SOl 28t 2okt taEes 32 22X 23S =g A
O & 23
NEH/EIA 5 Al LR 00 HaE22 DR/PVCHS SEUE 25FAS oIS & A
HEgs Uststd g2 SE0tAIR
O MM 25
SE0IU 2XE S Rl s 2 £ FUH D2/PVCHIS ESAXOE =8 S&otn, ZRA SEFFL A
25 =52 ISot=s ¢ A
Hgst Uetstd 2328 HEGHAIRL

Jb, QA2 (SeR ME, M S) 1 28Y A
LE. SHA : S M
Ch. WA X tE2gls
2t. pH @ Xt2gls
O s=8/0s&(T) @ U2eUs
B, ZJ| REFY Red #A(C) ¢ 80~176
Ab. QIBIE(T) 27
Of. B¢ =5 : tE2gls
Xk OISt (M, JIH) - NBeUS
X, Q15 = Eob 9o ASH/GHEF ¢ 1.4%/0.7%
. BIIY - n2eus
Et. < : 18%0I5t
o. ZJ12s : ZIILC =2
5t. HIZ : 0.8~1.3
H.N-=2E2/2 22 @ 2SS
W, Xtegst 25(C) : 480C
O. 2o 25(TC) : UH2AS
2. B : 50~100(F#4)
0. 242 @ 283
10. Ot A LU BtSH
Jb. ShEE otd M L ROl BHSol Jisy
e es
Lb. HGHOMe XA (HAED| YA, &2, IS 5)
o, ALD, 22, JIE B30 FES LIGHAIR
OHE, 2YS TIHAIR
Ct. mafore 22
ASHAI, 2=, It 22
2t 20Al MaCE R
SEMNNES (B S)
n. sdo 28 32
Jb JisH0l 52 L& ZR0 28 88
O 38JI18 S8t =2 : Hol4, S522, MHS, RE---
O Yg =38 €3 : P&, €A, 9SS, 7% 4FYs-
O I=e &5 : N3, a4, AF0l4--
O = ®d=E: U2, =4
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1) MOIZ223 42

O 34 =4
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- &Il : LD50 1000 mg/kg Rabbit (HSDB, AIHA)
- £¢2 : vapor LC50 >6.2 mg/ ¢ /4 hr Rat (No death) EHCA harmonized cartegory 4 (ECHA)
O LR 244 = U324 E)IS 0|88 LFERAH/NI2H AIEZY NH=240 2EEE 2 1.7, 25 © 0.3 (0ECD
Guideline GLP) (ECHA)
O Algt & &4 = U324 0 AEg2 W MAst=4/IS8A820 =2 =401 2&E (ECHA)
O 887 o4 : X2 84S
O I=2 ey @ Xz A8
O g4
AHOIMEHY © Xtg s
NELSEIA - 224 2
|ARC : Group 3
OSHA @ Xt& S22
ACGIH : A3
NTP @ X2 A8
EU CLP @ Xtz S8
O MAHIE BIO|2Y : AIE2 Wl OIM22 0|ES SASHBIOIAEZ L HAFZEH R0 2HES0 S5, ZRE BHA
IZE 0|88t AL SHHOIAEZL HAEAENH S0 A280 S4, MX W ZRIE 0/=sh SMT OIM4AEZL 2
4 (ECHA)
O MASH @ E)IE 0|86 LE=S4/ZIIELANSEZN SA A0 24, &0 S SIt S01 2&E (NOAEC maternal
toxicity 250 mg/kg bw/day, NOAEL teratogenicity 500 mg/kg bw/day)(0ECD Guideline 414, GLP), i} UBFEMO| H&H0|
0, M4 & g 2AE S42 0lLIEZ 2FEHXLS (ECHA)
O SEENAISH(13 &&) : UIIRA0A S AFH L HOl s 202, S20 0L JE0l US. A JIIEE
=8 (NLM)
O SEENAIISH(BHE LE) © HEE 0BT HEJRSHAIEZ Y Rolist &0l 2E X ES NOAEL=143 mg/kg
bw/day OECD TG 408, GLP(ECHA)
O gelrdid : Nz 88
1,3-HIHECIOI IS & A Z2Id, 1,4-HACOIIISA A, 2t TCH0I24 2,2-CHOIME-1,3-Z22 02 £ 1,2-0
2 us g9
O =48 s4
-4d3 Iz a2
- &30 Iz s
- 8¢ . Xz g8
O 02 244 = A34 Xz 3
O det &= &8 £= N34 Nz 88
O 387 Hely : [tz AS
O 0= #ey @ g AS
O gy
AAOIMEAY ¢ T = UAS
NELSREOA - Xz S
IARC @ Xt& S8
OSHA : XI& 8l
ACGIH @ Xt& 8
NTP @ XtE S8
EU CLP : XIE 8iS
O MAHME BHOIRY © Nz el8
O MASY @ Xtz S8
O SEEHMISH(17 &&) : N2 €3
O SHENFISH(Es &&) : Uz oS
O gelRdE © Nz 88
WEE YW LIE 80 (HR)
O34 =4
- @3 : LD50 = 8400 mg/kg Rat (RTECS)
- &I : LD50 > 2000 mg/kg Rabbit (IUCLID)
- £¢ : Vapor LC50 > 5.61 mg/L 4 hr Rat (Read-across: 86290-81-5) No death (ECHA)
O I8 2AY L= N34 0 24sHX=(rabbit) (I1UCLID)
O Agt & &4 T U324 @ AsHX=(rabbit) (RTECS)
O &8J7 U2s @ iz g8
O Ie meld @ Hl42Is (Guinea Pig) (1UCLID)
O gad
AHOIMEHE g A
NE2C-SEDA - I8 28
IARC : Xt& 88
OSHA : Xtz ei8
ACGIH @ Xt& 18
NTP @ Xt& 8
EU CLP : Carc. 1B (Note P)
MAINZ BHOI2A  EUCLP: 1B (GHY SZ0| =& HIE2 0.1% 0I2te HIEE HE5I) Ys 2 2 8285 HEGHA
ore
5::%355553 g elg
O SHENMMISH(1E &) : U2 %38
O SHENFYIISH(E=E =8) © XE U8
O ECRKoA : E2AA Kol 221 (1UCLID), <1 mm2/sec (37.8° C) (CONCAWE Product Dossier 1992)
o2 2
O 24 =4
- 33 : LD50 = 15400 mg/kg Rat (NITE(2006)), LD50 >8000 mg/kg Rat(ECHA)

22 Rl HE

- 27 : LD50 1890 mg/kg Rat (ECHA)



© LD50 > 3000 mg/kg rabbit (NITE), LD50 >8000 mg/kg Rabbit(ECHA)
: DUST LC50 > 4.6 mg/m 4 hr Rat, No death (ECHA)

Tor o
o =

O IR BAN = U324 @ E)E 0|28 IBRAL/XN2H A2 N340 LMK 2S(0ECD Guideline 404)
(ECHA)
O MEt & &4 T 24 ENS 0128 Algt=24/I24 AIE@ZD Z0I8 NH240| LMEHX 2S(0ECD Guideline
405) (ECHA)
O 887 Moy @ X2 gls
O Ie 1A : JUIDIE 0|88 OI2N0A AIEZD ISUHCIA0| LMEHX &S (0ECD Guideline 406, GLP)(ECHA)
O gas

AFHOIREAY IR S

DELSEDAl @ LA 2

IARC : Group 2B

OSHA @ Xt& 88

ACGIH : A3

NTP @ Xt& 8

EU CLP : Xt2 8lS
O MAMIEZ HOIZAE @ A2 Wl ZRJ[E 018& N0 SMEM we 24 AHEZL HAEEH S22 4280 84
(OECD Guideline 479) AIEZ Ul ZRFE 0|88 REX SHBH0| AIEZW HAIZSEH S22 A22101 S4(0ECD
Guideline 476) AIE2 Ll DIMESS 0|8 SHSAHHO0| A2 HAZEHIN 22 &40l S4(0ECD Guideline 471,
GLP) Al LH =W2IE 0|E8 Bt8 24 XIAAIE 20 S4(0ECD Guideline 477)(ECHA)

2 MBI 2SS (0ECD Guideline 414)(ECHA)

O dalsd : HEES 0188 2DIEE/2ASH/LESH AFEZ N HASHOI

O SFEFAIISH(18 =&) : Iz 23

O SZEFA)ISH(P= &) : RatS 0/88 Bh= EULE AEZY, HE 409 o8 FZ, 4R35 S HOAM =32E
HE0| ZECUAS. AN HUE S0l HEX AJA2SU AEFSSS 0/ Z2UE EUZ AFQ 2420 |[FHE 22
2 Jts4d0l AS. (NITE)

O solroid : Mg 88

12. &30 0= L&

o MEIsH
1) MOz
O O{& : LC50 527 ~ 732 mg/ 4 96 hr Pimephales promelas (ECHA)
O Z2S : EC50 >100mg/L 48hr Daphnia magna (ECHA)
O Z=% : NOEL >= 100 mg/ ¢ 72 hr, EC50 >100mg/L 72hr Desmodesmus subspicatus (ECHA)

2) 1,3-BIRCIOIIISA A ZCIMH, 1,4-¥ECOIIISA A, dZ2F CHol4 2,2-THOIHE-1,3-Z2®C08 £ 1,2-0
g2 0s &8s
O o0& : X2 848
O 2257 : Xz el
O =8 1tz g8
3) wExE HA UIZE S0 (2R)
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)
4) JI2 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& : ErCh0 >10000 mg/ £ 72 hr Desmodesmus subspicatus (OECD Guideline 201, GLP)(EHCA)

L3-HIACHOIDIS AN Z20, 1,4-HATOISISA L, 2t Col4 2,2-00IME-1,3-Z2&02 & 1,2-00

= 32 UZE 20 (8%
* log Kow = 2.1 ~ 6 (Estimate) (IUCLID)
: BOD5/COD = 0.43
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.37 ~ 9.23 (Average: 4.26, median: 3.16) (EPA Comptox)
© 90~100 % 28 day (OECD Guideline 301 F) (ECHA)
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ct. EL0ISH
1) MOIZ23A2

e g8
2) 1,3-HIRCIOIII=S A A ZCIMH, 1,4-HBECIOIIISA A, HZF CHOIQ4 2,2-THOINE-1,3-T2 &0 £ 1,2-0
g2 02 g8
iz g8
3) gEx A UIZE S0 (2R)
iz o%g
4) Jr2 =
e g8
Or. JIEt Soff I&
1) NOIS22a4a2
e g8
2) 1,3-HIBCIOIIIS A A ZCIMH, 1,4-HAECIOIISA A, OZH CHOIQ4 2,2-CHOIHE-1,3-T2 &0 £ 1,2-0
B2 02 88
iz s
3) #E=x HA UIZE S0 (8))
iz 968
4) 32 =4
Algae: Desmodesmus subspicatus NOEC > 10000 mg/L 72hr, (OECD Guideline 201, GLP) (ECHA)
13. HIJIAl =2 ALE
Oh molgY
- HoI22 YHSII0 226t HolS22Hol et el & A
Lt HOIAl =OAE(EE &0 & ZTAO HD| WS ELEE)
- 2o ME2O0IL A2 NUAMEIHN Koict22 018 28 A
H2 FFN Ot mHog A
14. 280 Z2s 2
Jb. KA S (IMDG CODE/IATA DGR) : 1263
Lt d H5 AXY : HOUE (HUE, i, oiLte, MR, A28 HiLIAI, ZEH, UM SHES L A A MM
ZE) £= HOE 2 22 (HQE sI8H L= S2H 28
Ct. 280AM2 /8L S2 : 3
2t. 2J1S2(IMDG CODE/IATA DGR) Il
OF. HLYAESE (WY L= HHE2Z BI|) @ HHE
Ht. ALEXIL & = 25 00 2ol 2 ZRIt UL st S oM HH
NS 25 Al IESorE2-0 TS
DOT & JIEt #&EM XA Z& & 25
O BMAl HIAZXXIS &F : F-E
O |SEAl HAXXIS EF @ S-E
15. €& FHE
b, MM EBHHN 28t 7A@ "EIFTHEISE", "AelUHARHSE", "HISESZTULRMNAR", "SSAHLX A
SOHQIX", "HALSH"
1) MOIZ2234a2
HNESXS2E @ g els
MZEGIHESE @ g elg
Ze|tHasSd 0 1% 0l& Ll
AHSIASZHUAESE  1.000% Ol & LuH
SLHULTUASE ¢ 1.000% Ol4a L
LEIELEESZE - NSZEAI=TWA : 25 ppm, STEL : 50 ppm
sigllEdE2d  oigE
SgZUARMSE @ HEAS
SHUMBIN(PIMHMEUHASE @ digE
2) 1,3-HIRCIOIII=S A A ECIH, 1,4-HAECOII=SA A, HZF CHOI4 2,2-THOIE-1,3-Z2 &0 £ 1,2-0
g2 s g8x
HM=SXS2 : g els
MZ=BOI22 : oie els
22IHA2E @ Y AS
AASAZHUASE oY elsS
SEXHATTUASE @ oY 2dS
LEIELEEEE Y s
SISIELEFEE | dgels
SgAUHARNSE @ HLAS
SHUAMBIMPSMMESUHAZE @ dHgAS
3) #ExE HE UIZE S (8K)
HME=SXNS& : oig elsS



ch. HolS22lgol s 7HM

MZESIOI2E @ olg S

el =E @ g S

GUSIZZUAYEE @ oiE 88

S=AZFZAUE=SE : Y AS8

CEJIEEEEE g 8lS

SIZJIEEdEE « igels

SgaUHaRH=SE : HEAS

SHEAEEBIA(PSMRSHAEE  digd
4) 2 2

HNESXSE @ g e6S

MZESIOIEE © e S

eI =E @ oflg SiS

P SIUYEE ¢ oY 8iS

SALBUUY=E : e 88

CEIELEESE  JI=EHTWA ¢ 3.5 mg/m

SIZJI=EEEE « oigels

SgAUHYRH=SE : HEAS

SHANME DM PMMENSSE : dHE8ls
L. ststSZ 2ol A #H e 88
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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

- SISt EAAL, 2R SFYUSA(http://ncis.nier.go.kr)

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

- International Chemical Safety Cards(ICSC)(http://www.nihs.go.jp/1CSC)

- AEEHBACIANAEY, AYYTWA (http://hazmat.nema.go.kr)
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