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OIS M (flammable liquids) & 3
SH =4 (acute toxicity) ZI P24 (ATEMIX :1246.801<= 2000)
24 =4 (acute toxicity) S FE3(EI1) (ATEMIX :7.03<= 10)
SESYH Y P24(2%) (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
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o8 2AM/XIN24822 (skin corrosion/irritation) F&2
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=4S4 (acute toxicity) Z7 &5 (ATEMIX :2181.456<= 5000)

®
O s 7 27
H226 13t 4%

g
He
Ol
S

H312 HIF 2t =o6tH R
H331 EotH R=&
H332 EotH Kas
H350 &S 222 = US
H340 FEXQI Zgs 222 = AS
H318 =0l &8 &&= €2
H319 =0 &8 =2 ¢2Z
H315 IS0l X3S L2
H304 &AM JIE2 |SYEE XTHY = US
HA12 HOIE F&ll oo =MMEBUH SoHE
H303 &218 Rolig = US
O HEgxX 2+
- o

P210 €, D=° HY, A3, 38 ¥ 1 5o A2 RH

P223 S0l EFAIJIX OtAIL

P240 D12t =S LHIE EXIctAI2.

P41 HESH(ED| - 8] - Y )HHIE AMEBBIAIL
p242 ATHIADF 2GR = EFE MBOHAIR.
P243 E&I| &X £XIE FoIAL.

P80 ESEY - 2529 - 2ot - QHESFE FHESIAL.
P261 2& - & - JtA - DIAE - BJ] - AZg 012 EYLE LIGHAIR.
p271 S2| L= &0t 2 &= RN FSoHAIL.

P201 AIE & Fs EZANE 2HZOIAL.

P202 2= M OZYEX 2F7E AL Olokot)l Molle FSotAl OHAI2.

P64 3B 2O & L IS 2B X WA,

P273 BHE =2 HIEGHK OHAIR.

- oS
P303HP361+P353 Il (E= HH2I3H2h)0l 2281 2¥E 2E RS IA
ASIBHAI 2 )

P370+P378 ST Al: =22 11J| <IoH HES &

P302+P352 LIR0l =2H: U2l S HIF2 WAL,

P312 EHES LI 22I|2 (A TES LA,

P321 25t XMXIE SHAIL.

P362tP364 & & 2F= H1 THA
=yl

ALE & NIESIAIZ.
P304+P340 S&otSH: AlLEH =

e

2IGHAIR.

oy
e

RC=2 FII1D 86| H2 TH=2 ¢ES FotAI2.



=}

M
X

E
=

FAI2. A

Id]

HIH

2
=

A sx

FAI2

[¢]

S|

[=1}

ZOAIL.
A=

<]

[¢]

2

FAI2

SHA A2AIL. Jtsat
5

gJ18 e
5]

D d2ez |X

(2A})
FAIR.
=]

t

2
=

0l Re&d:
A=

==
5}

tXI BHAIL.

=
=

=

(SIAH)

t

AL =

£ ol M&E

ACHE

[=RVN
JIo 2 &

JI0 # &

=
=
o]

b

=

A2
s
g

Al 2IZD]
HA

[¢]

=

P501 HOIE 2t B0 Oet WEs

P337+P313 =0l Xt=01 Xl
P332+P313 LIS Xt=0l LIEFLISH:

P305+P351+P338

N2,
P405 H=EX

P310
P308+P313 =
P301+P310
P331 &

- N&
P403+P235
P403+P233

- HI

JIEH ol fIgd

J
o8

H
o0

it
=
KK

4

X0
00
oF

1o

Ct.

oo

oo

oo

oo

oo

SR (%)

34~44
2737
21~31
919

0.1~4

78-59-1
108-94-1
28902-18-3
64742-95-6
100-41-4

S3|o3| 38 53|53
1T 8 = T
<Rl < |RI=
oofo| oo Joojoio
= |35]38] & |o3]es
SO LN TG L A e
<Ix| < |R|=
oofo| oo Joojoo
o3|a3| 38 53|53
LTEH I = T
RIR| = |RI=
<k
= <
<C
a ol
= =
]
Ok
o0
=)
<)
il
Hl
T
T
ok
<)
i
Hl
RN I
2 |xr
o ~
w2
L U
i [}
i =1
ofJ fan =)
J|= —
wlzrl . o mm
H W< <™ =)
RSE L IR N
Sla|o m oo
S|Z|S Hnjmfs

!

l'ight arom.

0l otz

[ea =]
S o

HAIL.
A S0 Ot 222 MXIE 2= A

isophthalic acid and

=

=

S

= Mel
=2

=

2 152 ol&
2E A
1= oe

Solvent naphtha (petroleum),
N

terephthalic acid
Ethybenzene

Cyclohexanone
ethylene glycol,

| sophorone

3o
R
0
ol
o

P ZHelAIIAL.

8229 M

[¢]

OtOl &~ Z & [Sebacic acid polyester with adipic acid,
A2IX 21,

ES
Cted,

= MHA

| H52 22 RAHUWAIZ.
;.
el

2fo
2f 9|
A kS

Hegaz2e2,
Ct

AIIAIL.

F
=

=

BIE

&

H ol o U ol Oof

JIEE ALl =2 AbEr -

HAAS W -

ct.
Ot.

o
ol
s
iy

Ki

-

Rr
r

ol
o)
R
Rr

0l
&5

1

=
ur
s

KJ

2]
oll

FAI2 .

[¢]

'
At

Bzl Fat
.

thz =2

=]
=

S

FOERI,
=

3
23 SFHE M

b
I
&2l

FIH ar 20l et AS

O d
DENS=
M, JEPAA A

3

3

]

=
=

]

S Al
2537

I

3
er

S|
=2

X
By

(=13

It




ol AS.

100

S

0
Kb
<+

Kio

I HXSE22 R 0ISAIIAL.

IHE HGHAIL
3

=

=

3

FO4
ACHH EJ|

[¢]

FIH

=
S

3

At

2
=
A
=

M
.

=1
=

Q‘t
80l
122l &0l

o
e}

o
=

b

X
)

FHAlL 91 S
FA &

3
3

f
0
"

AP Al

L
I+

B 2
e 2.

of 22
3 Jlet &

ol

o1 <
A

o =
=
=0t

2F
IS

=
=
ulo
ol

A0 o

Uz sIIA2.

FAI2

[¢]

22 £340/2 HIS0ILt Ael+=S Jtsst
ol =

[0l =HGtAI2.

m
00
0
ol
T
)
[s)
00
=
1]

L
0 iy <+ KO <t

35 Wk i <k

=SEONEINEES
0 |IIAIL

=

Ju Ju
o a0 ”w
Mﬁ%

. O

)

Ol
0

[

ol
K
il
[l

i W0 =
kO

KGHAI2.

]
70

K0
=

ok

no
s

S
ol

no

KR

PN
S .

A et M

o0

. OF

s
o
<N

ol
ulo

KD
ii0J
oF
iy
10

Kl
10

Kl
(U

o}
4
]
o
E)
ol
N
Klo
Ok

S
ol

o

o

0l
ulo

=

K0
~
)
ok

=

3
i
=
o
S

2dol 2H

2 SHulA

Bt &

S A

ok

ol

Klo
4

=

ol
=
ol
z
0
=
RM
J
=
il
H

o

U
Rr

a0

<F o B

2Aclel A0 det OoreH

U

ulo
KK
m

: C 5 ppm
: Ceiling, 5 ppm (28 mg/m3)

AHE
© STEL

O 2UnE
O ACGIHAE

1) otol

0l0
o8

E
K

i
H

&M
iior

= Cyclohexanol (with

¥F), 28

b

PN
A

: 80 mg/L(

50 ppm

© TWA, 20 ppm (80 mg/m3) STEL, 50 ppm (200 mg/m3) Skin
= 1,2-Cyclohexanediol (with hydrolysis)

: 25 ppm, STEL :

D8 mg/L(HYF)

O ACGIHAE
hydrolysis)

0l0

L

SN}

O ACGIH+&

0l0

00

a5 o5
u U
= =
Ky Ky
~ ~
i i
H RTENT
Rl Rl
ol ol
o o
2 0
o ®ooo

125 ppm

100 ppm, STEL :
© TWA, 20 ppm (87 mg/m3)

©TWA -

O =2UnRE
O ACGIH#&

5) ogaa

0 0.15 g/g3A2OtEIL (R &)

F)

3
=

Phenylglyoxylic acids2l

Ql
=

(Mandelic acid

=
=)

DAY

Kb
L
H
RM
ol
20

O



7l
Rr
ol
Ao
I
&Il
Rr

Lt.

AIZIAIL

of

e
U
ot
]
=
Ulo ofo olo
o &5 &8

w0 W
TR

Xt

jl
of
iy
ol

o
Jo
X0

U
o

ot
iy

00
0D
ot

00

=
00
(US
i
3l
0

Rl
X
o
3l
o

9|
FALE 22X2 04 L=50] olatsl

<) o

ot ot &
R
~ 00 &F
gy mﬁ
o1 o Fo

. O

m)

i)

ol

X
o

L]
1of

ol

FAI2.

|5

g &X

1l

RM

SO0l 28 <ot o

<J
Kl

X0

1ot A

w

3
=
=

ol —

THrof
H M

s s9 9

ooy R
ot~ o

i

u oo
O o} oD
<ok M rr
O

oItk & Xl

CEH EM

M

Lt

0l
]
1L

K

SM X

Ct.

&

BEPNJ=S

I, JIH)

(X

d

X0
10}
ol

b

At

1.4%/0.7%

st

/

<0

J

b

[¢]

18%01

H
]

0o

U

Et.

:0.8~1.3

Kio

1o

H

: 50~100(F#4)

0]
R0

]

cf.

k)
0l

o)
oK

X0
RO
ol

il

g, 203, 22, JIet &3

[SHAI2

R
U]
@E

=
1o

Ct.

RN
Ot
i)
3J

, It

4r
o

bRl

s

o=l

by
R0
o)

)]

iy
XU

0
)

<0
oy <1
ol -

CRE, EAM

R r

W
L
o o oF R
ol 31 =

0000

==
=
s 83
X

H
0
Tm
1<) =1 Hr
T
N S

-

1) 0

Lt.

1843 mg/kg Rat

LD50

2

RO
|



tggg i 1265 mg/kg rabbit
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NTP @ Xtz oL
EU CLP : Carc. 1B (Note P)

O MAIME $H0I24 : EUCLP: 1B (oY S2Z0| =& HISZ2 0.1% 01242 BIMES ESstD U= TR 2 EFRE HEGIA
o=
O MASH @ T2 A8
O SHEXZISH(13 =&) : IE #S
O SHEEARFISH(Bs &=5) © Nz ¢S
O R4 : Al Kol 224 (IUCLID), <1 mm2/sec (37.8° C) (CONCAWE Product Dossier 1992)
Ol £ & ®I
O 24 =4
- &3 : LD50 = 3500 mg/kg Rat (ECHA, HSDB)
- &Il : LD50 = 15400 mg/kg Rabbit (ECHA, ChemIDPlus)
- £¢2 : Vapor LC50 17.8 mg/L 4 hr Rat (conversion value of 4000 ppm) (ECHA, HSDB)
O I8 2A4 T= U324 E)E 0188 IR U324 AE 20 2559 U324 (ECHA)
O dst &= &4 = U324 @ ENN0A o U324 AIE Z0 220 Z0Ist =24, 2od&42 AS (ECHA)
O 387 H2H : Nz 8ls
O I8 Hos : Nz s
O gy
ArHOIMEAHY - A S
NEBLSRIA 224 2

IARC : Group 2B

OSHA @ Xt2 g8

ACGIH : A3

NTP @ XtE el8

EUCLP : XtE S8
O MAHNE HOIAY : 0224 lymphoma L5178Y cel 12 0|&8t RV=SHAIE 210 4, Chinese hamster Ovary;CHOMIZE
0| Est JMA OIMAIE Z1 S4, 0ECD TG476, GLP, OECD TG 473 OIA ZHEE 0IESH AAE 2 24, IRB
2tHIZE 0188t Unscheduled DNA synthesis;UDSAIE Z 0t S84, 0ECD TG474, OECD TG486, GLP (ECHA)
O MAISH @ BHEE 0|26 2HIU ELMASHAIE0ECD TG416, GLP Z 1t 500ppmMbXl MAl L= 2 2HE R
HECX %S, RPEHAUSH0 8 NOELE MBS A, 2H2H EIt S22 216t NOEL=100 ppm HEE 0|88 SLLE=S
S AI'SEOCD TG414, GLP 21 2000ppmItXl D& H sk 2EEX ZS. 1000 E= 2000 ppmOll A2l AT HS2 A 25HH
LIEtE. 2HSAES 1000 & 2000ppmAil M2l MS L Al2A22F 264 . NOAELZI J1& A4=2000ppm, NOAELZ X /&Y=

LtEFE (ECHA)

ol

AN SFUBA E &
E&t 13 ZFRUSSHASZ N A HWHBES LIEtWE
R SHAY 2HNE HIOE HEHE JIE2 NOAEL=75 mg/kg bw/dayOECD TG408, GLP, ECHA DIRAE 0
tESHAIZEZ 0 750ppm3.55 mg/LOI&OIA 28 & AFESAH SO LEHRt QU O 2 ZAYgelad L= |0
Xl 24 SNOAEC=1000ppm4.74mg/LOECD TG413, ECHA S EE 0128 2 LB =H0ECD TG4242 =QI51D| 25
800ppm S 2 SLEF-EAIZI Z0 400ppms 0l UA =& SX= 8F0T FSHAXOL 31X $S.
200-800ppm2| OHCE=AI2 2+t 4%, 100%= =T SIt&. LOAEL=200ppm (ECH

O EQoRGA @ B4R, WIS AIIH 30 2ol st&td HES 222 5 US. SELHE 0.64 mi/s 25 T (KOSHA)

F 2 J|E X282 Lo, (HSDB)
AHH| &

I
Joo

ne

u Q

12.

330 0xes ¢

o

Jt

. MESY

1) otolAEE

O O{& : LC50 140 mg/ £ 96 hr LC50 228 mg/ £ 96 hr Pimephales promelas (ECHA)
22F 1 LCh0 12.9 mg/ £ 96 hr Mysid shrimp (NITE: SIDS, 2005) LC50 120 mg/ ¢ 48 hr Daphnia magna (ECHA)
O X2 : EbC50 475 mg/ 4 72 hr Scenedesmus subspicatus (ECHA)

2) ANOIZ2 M2
O Ol& : LC50 527 ~ 732 mg/ £ 96 hr Pimephales promelas (ECHA)
O 22t& : EC50 >100mg/L 48hr Daphnia magna (ECHA)
O ZXF : NOEL >= 100 mg/ ¢ 72 hr, EC50 >100mg/L 72hr Desmodesmus subspicatus (ECHA)
3) OICIZAH, GIEZZ22/2, OIOIATE A L HIYIZESA0 SRE ML Z20AH
O & : Xz 8438
O 225 X2 48
O X8 : 112 2=
4) gsx AE UIZE 20 (8R)
O O{& : LC50 = 9.22 mg/ £ 96 hr Oncorhynchus mykiss (IUCLID)
O 225 : EC50 = 6.14 mg/ £ 48 hr Daphnia magna (IUCLID)
O X5 : EC50 = 19 mg/ £ 72 hr Selenastrum capricornutum (IUCLID)
5) OiuA
O O{& : LC50 5.1 mg/ 4 96 hr (ECHA)
O 223 : LC50 2.4 mg/ 4 ~ 1.8 mg/ 4 48 hr Mysidopsis bahia(EC50 48hr >5.2mg/L, EPA 1985, GLP) (ECHA)
O X8 : EC50 3.6 mg/ £ 96 hr (EPA 1985, GLP) (ECHA)
Lt &84 9 24
1) ololaxZ2
O &8R4 @ log Kow 1.67 (ECHA)
O 2dld : 12 %S

2zaue
=
TT

& @ log Kow 0.86 (OECD Guideline 107) (ECHA)



O 2dld . Xz 218
3) OICIZAH, G222, OIOIAZE A L HYIZEA0 SRS M2 Z20AH
O &8Y . N2 218
O =2dld : Xz 218
4) gsx AE UIZE 0 (8R)
O ™84 @ log Kow = 2.1 ~ 6 (Estimate) (IUCLID)
O 2olld : BOD5/COD = 0.43
5) lguA
O &84 : log Kow 3.6 (ECHA) log Kow 3.15 (HSDB)
O =24 : Xz 9

Ch. ME2s=4
1) 0}0|.+.E§
O ==4 : BCF 1.8 (NITE: Existing Chemicals Safety Check Data) BCF 7 (HSDB)
O é’i%oHéﬁ . Biodegradability = 95 (%) 28 day (readily biodegradable) (SIDS)
2) ANOIZ2s M2
O s=4 : 1.37 ~ 9.23 (Average: 4.26, median: 3.16) (EPA Comptox)
O =04 : 90~100 % 28 day (OECD Guideline 301 F) (ECHA)

3) OLCIZ A, OB 222, Ot0IAZEA L HYZS0 SRE MUt ZcoAdH
O =54 ' Uz 8s

4) B= 2T UZE B0 (49)

O =54 : 12 oS

O MY : X2 8ls
5) gz

O S=4 : BOF 1 (ECHA)

O M=8H4 1 70-80% 28 day (S0 14593 CO2 headspace test, GLP) (ECHA)
2. EgosH
1) ofolamE

Xz oS

3) olCi= &, Glg2a32 2, OlolAZEA 2 HZEAO|

o

e M= ZSeloAH
4) gg= 2A UZE 20l (AR)

5) OluA
Log Koc 2.41 (ECHA)

Ot. JIEH ot F&

1) OLOlAXEE
Fish(Pimephales promelas); NOEC(32d) 4.2~15.6 mg/L (Flow-Through Early Life Stage Test, US EPA proposal)
Algae(Champia parvula, marine red macroalgae): NOEC(14d) 29.9 mg/L (ECHA)

2) AOIZ22 M2
iz g

= s

3) OlCIZ &, Ol2a32 2, ololAZEA U HYZEM0 SR H2ts ZeloAlH
e els

4) wE= A" UZE BH (48)

5) OiguA
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

b HoIgE

- Hol2E ZHEDI0 2250 HolS22lgol et s g A
Lb. HOIAL oA (2EE &0 ¥ ZXO HI| LS Z8F)

- 28 MBOoIU A2 UHAMEHAN FoHctE=2 018 28 A

Mg RN et HOIE A

14. 250 Zst 32

=
3!0
IOII

(IMDG CODE/IATA DGR) : 1263

Lt Sd =y SXY @ HE (HAUE, 231, OlLtZ, ZAE, A0, HiLUAI, 2, Ad SH¥2 & A 23 JAF
) = HQE 2 22 (HQE &M £= S2H Z&)

Ch. 280K 284 S3

w

ct. 8J1S2(IMDG CODE/IATA DGR) : Il
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" AHgE

Jb. LheiorE B

MEA-H 28
SR, "ABIEL
1) otOolAXEE

HE=SXSE
HZEGIOIEE @ e
2eld=E
SYPI=y
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0l=22| 82 (CERCLA #E) @ Y g8
Ol=22| 82 (EPCRA 302 #&) @ Y S8
0l=22| 82 (EPCRA 304 #&) @ Y S8
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OI=222| 82 (CERCLA #E) @ dlle eS8
Ol=22| 82 (EPCRA 302 #&) : Y &8
OI=222| M2 (EPCRA 304 #A) : oY 8ls
OI=222| M2 (EPCRA 313 #A) : oY 8ls
02222 (RHESLEA2E) g s
D=2l B(A=SEEEHUSE) @ Y 238
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Ol=22| 82 (CERCLA &) © 453.599 kg 1000 Ib
Ol=2cl 82 (EPCRA 302 #&) @ oY 23
Ol=2c| 82 (EPCRA 304 #&) @ Y 23
Ol=2e| 82 (EPCRA 313 #&) : digE
=232 (2HZEEA2E) @ g 2438
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16. JIEt & D AE
ot Mge X
- ACGIH; https://www.acgih.org/
- IARC; 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
- SIS SHFEAIAEY, 2ESAF USRI (http://ncis.nier.go.kr)
- ECOTOX Database, EPA(http://cfpub.epa.gov/ecotox)
- International Chemical Safety Cards(I1CSC)(http://www.nihs.go.jp/1CSC)
- AESHBH2IAAE, AYHUTHAE (http://hazmat.nema.go.kr)
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