NOROO

F=(

=
>
FA
4
0z
2

MSDS)

R

=]

[

22)

o

MSDSE S

: AA01367-1000017892

1.

ot SHH S

3 ALOI 28t BE

MEY : 2EAl 2t0IL(L0) (FH) [&#E3I43 (J)]

4 HeE

1 031-467-6114 A4=J|£28 222

N

10

%

-

c
OQ

o
10
ob

prefHE ez

O

0x 0x o 0x AT AT ror > 02

Jn Jpox
0x 0x J

o
0x

=
TT

0

nogenicity) #&1B

A4 (germ cell mutagenicity) =18

/& N2 2Z (serious eye damage/eye irritation) T2&E2A
(skin sensitization) ?&1

/Xr=42& (skin corrosion/irritation) F#&2
S0l A (hazardous to the aquatic environment) 2+&
HHI(flammable liquids) & 4

(acute toxicity) &= 5 (ATEMIX :3846.154<= 5000)
(acute toxicity) & 5 (ATEMIX :3846.154<= 5000)

Z 0x
H S

s8]
g 3
S 2

S

0

o 4T K
Ml

(OS]
0 0x 0x

&2

=
4 4J
Al AT

FA

=27E X

L1
0o
o
o
kJ

fEl
-
o

=2
=

M oz
o
HO >
>

Mo M 30 02 40 2
gy -
1
©

d2

PN

H313 m=2 2t H=otH [N

HgxEX 27

- ot
P201
p202
P280
p264 %
P261
pa2r2
pP273

0
0y

of 19 1 oy for fin
0
4z W 2

ug o A HL B HT HO
k)10 04 -

HHEGHAl OHAI2.
=

)
~
IS)
0 Hu
10

- g
P30BHP313 =B EIJLY B0l
P305+P351+P338 =0l 208
NER
P337+P313 =0 X20| XI&lpi:

P3024P352 IR0 220: [+22 Bt H

P333P313 IR EE LI LIEHL

PR 28 HXIE GHAIR.

PIB2P6L R E OIFE H1

P3324P313 T X20| LIEHLISH: ol3txol

PII TESS 2OAIQ.
P370P378 S Al: =S 1| floh HE
P32 EWEES LB 2ARIIH(AAN

- HE
PA05S BBHX
P403 &

- HOl
PSO1 HIIS el

]

X8 HMAHSHAI2. HEH A

NFPAXI 2]



0l0
&8

n

K

k=l

00
&8

It

00
<

3

i Lt

: 2 mg/m

TWA

=

Ofl Ell

cl
=

Hs A CtOIZelAl
st EIEtS

A

1,4-2ECESCI32ANE 0HZ

]

oll

ol
30

)

o

Et 200 (

(5=

]

0
U3

o0
ok
RO
80
o1
b3

X0

)
22
=3 2| 2 |elelele] T
20 I I I N O O O O
klgl | o |-|-]-|-] 5
o
o0
o] o o |V ~lo| €
L P I Y e
sle]| © ~ @ rell I IS
2 I R O Y O Y N Y
slal 51 € (8] I8]18] &
slef e | 3|12 I12F7)] 2
© =
c o
S I
(] — o «
c — c
© < «© +—
Q o < <
2 ) | 2
—_ = —
=3 = | —
— o |
mw = — N Z
o = [ ol =
@l [ 2] 8 5| 3
8o [} — —| =
BO > > o o
x ey x —
o -+ o —
m = © =] @
> = ° Q
=l > | ~
— b K} @
o ol - fas]
53 21z ~ &
— (28 I3 I —
e} =1 0O _— <
| Q)= > Q
- | —]1© < ©
ol ¥ |- > =|
| = S @
[} (2] — TS = -
| = |— o|= c|-= I
[ [an] I clc e =] ()
D | - | © —_ | >
= N AN = |+~ ol -
= - =1 [ c| -] o
—J QJ [aNIaa ]l el aN] 193]
— ]
= i} r
3
- <
:M an
- I P =
R i n
ml | | ™
) i
wl| |o o
& 0l
<< [m)
Hu i)
= I+
< <«
=) —

9.” (=3

E~
=

0

[
Ki

olo

3
ol
il
i
=

g

3

B0 N H2olol

HAANL.

Ol
Al FAl

=
o

20
il
H <0
O Klo
i[iim)
ul~
ol uo
o) <0
A< Ik
=S|
or O
50 B

15

S0 =

o
ol

H K0

1o

w o
i Ar o Tr
HR HR

{0l CHet
X

5tAl2
&s

Al 2IAre]
OS2 IR

9]

2|

=
ES
2

2

4

o XS WA

A B2 &
32 A

I2X OtAIL
Mol NeAlL

Ol el dHise 22 AOoUAIL.

=6
=

<
Ho A
20l
O o
4 fof
< [0
ic ol

=

LD

=i

= j o

ol R

mﬁ W B
no-

LI

)

HE & AIGHA OAIL.

0

0

Kl

ol
a
A

o

° i 80
a_ﬁ H lof O B o OF KIF

HiHGHD ACIAIIAIL.

S
o
il
L]
4
Q)
ol
ol
0B
&l
=

AIIAIL.

o :

=

=

HAAS
TE

ct.

A0l OtH2 =0 I

TE ANE Helg

Heolo B we 2.

EE

AR &40,

e,

o0
=
[[s}

i

i)

oD

gt

239 9 NHS S

gt

&3

JIEH 2AALSl =2 AtE

Ot.

1
ol
s
iy

Ki

Rr
T

ol
i)

Rr

0l
&

JJ
=

Ur
=)
KJ

o

0
ofl

7D
10

3

CH x

St Al

Hr

[Te]

all
Y

ol
Rr

ol

FAI2.

[¢]

He 1l

OF
o

ol

Ol et Ars

I

=
=

PR &

0}

0
=
o

[US
R0
ur

1l



0o
”

D

0

o
o=
=

< M
= A
= T

ol AS.
3
Ec

W

A0l AN

=

x
G
S M) M

b

1=y
e

3

ol
KK 0f
ok <
VN
oF Ko <k KD

O

TS
= A
- o

oIStEOILE O Ol&tol A

IFE Al EI10t

0o
o2
<+
o
0
80
ol
oD
o)
X0

b

=Zy
=2

=

3

=l =

Py

of

ol

ol =

o]
=]

i

3

3,

A

/22 20l AW &,

0o
o2

0

UM EIEE WA SAIL

FAI2.

¢

SHl
FAI2

¢

=

=

H2FAIDIAIL.
E

pn §
[

=

X~
FXI DAl

IHE HLGHAIL
]

3
= ™
= 2C

FO4

¢

=

ACE EIIE SFMASE2Z RH 0ISAIIAL.

= A
Z=20

=
A
-

M

[e13
=

il
0
=

AP Al

i
JF

nD
K0
of
il
5 .
oo
H o
W s
ol
H R
Bl K4
gl
R
. i
2 0%
T
o
% oF
A
ol ol
o
= 0=
oo < 75
=K %
®ook K oF
O O

HEs *

e

£ £01J| =
S=0tA3 Dt HE

| 2
IS

o0
<l
)

m

o OF

Uz sIIA2.

KIGHAI 2.

H Al

3

£8 229 M2 7

= W g <Foop ok

Eal
10
K0
=
ok

no
[

o o
o}
<4 oK
K —
o=
20 4
ol i

~ <
Klo no
Ok &~

| WAL

X3
ni

" OH

=
ok o

MD WD
®E o

Pl &0l FSotAl DAL

[¢]

of

ol

10 0l

o
£

=2
=

2 MOt OtAID 20|

0 AL=2

=)
=

stiel <

i

stoll 2

s

A
00
Ju
ot

O

0 A= ¢ S0 S0k HO|

XIS 0l

AR,

[¢]

cc
A

>
i}

Cl
=

o0
o0

H
ol

T

o

2 2lle

LHolA 228

UHHA 2010t E2 =

&3l

=

Klo

I
3

&3

ol

ol

1
=

)
H

o
o

FAI2

[¢]

ol M

tAI2

SHAIR
otod M&Eo
SHAIR

A
7S
R0
Kk

iy K
Ik Mk 00
S 1D 51

L
I ) ol

Moz I
Dol o
Jl0ier

2t5HA DA



tAI2

[¢]

A A0 ME

tAI2

[¢]

HEJI00 &0t ==H
COlA

=

ol

U
K

A= el
A

1) & 25
O =2URd
ACGIHT &

0o
I3

4

Kb

i
H
&M
ol

20

@)
@)

=

o
BA

B

A CtolZ2c2lAlE OlEl
BPAX=1

=
=

A

O 2URH
O ACGIH++&

2) i

oo
&8

4

Kb
Kl
H

Rr
ol

BN

O ACGIH#E

3) 1,4-2E0S022AE od2
O =2uUnd

oo
&8

ny

KH
Kl
H

Rr
ol

2.5 mg/m3 (Finescale particles)

=

© TWA 0.2 mg/m3 (Nanoscale particles),

BN

1=}
S=

A4
O ACGIHAE

O IFUnE
O ACGIHAE
O =UnE

4) Ol¢tst ElEHE
O
5) dHlY

oo
&8

U
K
i

. H

&M
ol

TWA, 2 mg/m3, Respirable particulate containing no asbestos and <1% crystalline silica

SN

O =URE
O ACGIHAE

6) dt=e

oo
&8

i
K
il

A

&M
ol

[or}
BA

BNI=3
SN

=HE
O 2UHRE

O ACGIHAE

7)

0o
38

i
K
il

A

&M
iior

AIIAI2

4

il

o

b

H

20

ol

Klo

1o
<+
El

_|p_
R
ulo 0l oo
o O8 &

1 1

D KK

It ZA0 2t0IMIH IR (Alg =) H

00
KM

o

i

00

s i e

0
&3
n

X

M AR

Ct.

171C

()

Ok

RO
J
s
RO
J
s

K

Ht.

HDN]

I

(2,

b

At



=

ol

H. X
O.
ef.

It

Lt

Ct.

ct.

Y
0x
Bl

F

g, &4,

= x
o, AT, 22, JIE B3
(o2}
ot

-

0000,

Hr B e job o

1)

2)

=
L1
O
ror
(1]
e
=
=
0%
40 fop

T

it
i/

EHdt 2 E
O 84 =4
- Z3 : LD50 > 2000 mg/kg Rat No death Not classified (OECD TG 420, GLP) (ECHA)
: LD50 > 2000 mg/kg Rat No death Not classified (OECD TG 402, GLP) (ECHA)
: Aerosol LC50 > 3 mg/L air 4 hr Rat No death Not classified (OECD TG 403, GLP) (ECHA)
BAH = U324 0 E)IE 0188 A2 02 X34 88, &8H0), £5(0) (0ECD TG 404, GLP) (ECHA)
E Y EE U324 ENS 0188 AEZY & N34S WX ZS. ZLEE(0), EM(0), Z22U(0.67), 2
D

G 405, GLP) (ECHA)

|
o 0
=]

300
> =

Qe
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o Az S3

ol
ol
g DIRAE 0188 A8 2D 0% JSILS

AT T

0
0

<Xl 22 (0ECD TG 429, GLP) (ECHA)

[ONON@)
e E ol ~ 0

NS
S2DA @ A2
IARC : Xt& S8
OSHA : Xt& 8
ACGIH : Xt& 8
NTP @ Xt S8
EU CLP : XIE giS
O MAMI HOI2A : In vitro gene mutation study in bacteria (OECD TG 471): &
mammalian cells (OECD TG 473): 84 (ECHA)
O MASM @ HEE 0|8 HPANEZN 0EH S +FTUAHE SHSHO2 RO/6 HaF 2EEX 2£S. NOEL 1000
mg/kg bw/day (OECD TG 422, GLP) (ECHA)
O SHEHMIISH(17 &) : N2 €43
gE L&) @ HES 0|88 ZRUESHAEZ Y R
mg/kg bw/L (&M S0ig) / HE S=SSANSEZ U (0ust) A& X
ZELAOL A DSsENSUHAM LHE ZUZ SHSE 20| Qe A2 2=,
GLP) (ECHA)

EolRolld : Xtz 88

=TT
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g, chromosome aberration study in

0;

Z
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Sdsty ga 2K ZS. NOAEL 1,000
2 | 2| g Zotol ¥

(0ECD TG 413,

.
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HAHS A GOIZ2CIAE OEHZ

2N =AM

B Jo

- &7 : LD50 11,300 mg/kg rat (HSDB)
: LD50 >23,200 mg/kg Rabbit (IARC, NITE)
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O MAINE BHOIA @ Invitro M2 SASAHBOIAIE 2 HAIZAN S0 2180l =24 (0ECD TG 472, GLP), In
vivo BEFS HXE SHBIA 24 A8 20 S4 (0ECD TG 488, GLP) (ECHA)

O MAISH @ HCES HACR 2HIM MASH o1 2 olHE PARE LIEHLIXI 23 NOEL 750 mg/kg/day (OECD TG
416, GLP) (ECHA)

O SFEFAIISH(18 v5) + g 88
O SEEIEFIISH(BE £5) + =2 88
O &oRod : Uz 8

27 LD50 = 1134 mg/kg Rat(NLM)
- 21l : LD50 = 1130 mg/kg Rabbit(NLM)
= Ol

AN TE= K24 0 ENIS 0128 STANDARD DRAIZE TEST Zinh okst Xt=24 LIEFE(1CSC)
&4 = N34 ¢ ENIE 0I&8 STANDARD DRAIZE TEST Z 1t 8t X=4 LEHE
i

00
=
=

00 4T O

Hy ke 8ls
A

=}

000
nE = ojon

[pa
0 12
e

=228 1 U=
DEBLSROAN A2
IARC : XtZ 88
O0SHA @ XtZ 8l
ACGIH : Xt& 88
NTP @ K2 88
EU CLP @ XtE 28

O MAME BOIR4 : Drosophila BIAEZD : 24 (CORIS)

O MASY : X2 88

O SHENIIISH(18 &5) : 0l 2V 52|10 k=22 L2 (10SC)
O SHENIIISH (M2 &) : U2 oS

O RS : UE %S

0145t EIEHS

O 24 =4

A7 LD50 >5000 mg/kg Mouse (OECD TG 420) (OECD SIDS)
- g0 - U2 8ls
£¢ : Aerosol LC50 5.09 mg/L 4h Rat No death, Not classified (ECHA)
O If A4 = U234 E)E 0|88 LIRRAL/NSLAEZN, UH24HS LIEIWX
404) (0ECD SIDS)
O Agt & &4 = A=24  E)NE OIS2sAst=& /U2 8AEZ N, N34S LIEHUWX &

(OECD TG 405, GLP) (OECD SIDS)

el
olo
Of0
e
>
4>
é
=)
m
D
(e}
—
@D

Q
ol
Y

o

z
12
]
+

L}
T
no

O SEJ| MHoH : 0IRAE 0|88 A8 20 SED| HUHES X &S, (ECHA)
O Of 224 : JILIIE 0|8 IENALAISEZL I228s oI &5, (0ECD TG 403) (0ECD SIDS)
O g4

MAKMEAY T E AS

NELSEIOA @ 2y 2

IARC @ Group 2B

OSHA @ & a8

ACGIH : A3

NTP @ ItE Q8

EU CLP : XtZ 23

O HANE Hol2d @ g2 U D1d==s 0l
476), SAMHIOI&AIE (0ECD TG 473) 21 CHALE
SI0S)

O dASd @ HES 0|38 MAZSSHASZN, o435, SRABS & 0l 2E X ES. NOAEL= 1000 mg/kg

bw/day, (OECD TG 210) (OECD SID!

25 SASHBOIAIZ0ECD TG 471, ZRRMHE STEXUHSHBHOIAIE(0ECD TG
g 2el0l 84, MMl W SMHOIAAIE, AMAIEZD S4 (0ECD

)
O SHEEFIISH(15 &) : HCEE 0|28 SHYIRSHASEZY, ALAD S S SAA SOE oo 2=
X &= (0ECD TG 425) (OECD SIDS)
O SHEFEFIISH(BIE &) : HEES 0|28 APUSSHASZ Y, ALAD EOE JE0| 2R 2S. NOAEL=
24,000 mg/kg bw/day (OECD TG 407) (OECD SIDS)
O EQRHHY : U2 S
dH Y
O 24 =4
- &3 X2 gs
- 20 : 12 g
- 29 : X2 gs
O I8 A4 E= U224 : U2 AS
O Al & &4 £= U124 0 U2 odAS
O 887 o4 : 2 gUs
O o HoA @ Ii2 oS
O gy
AtlolMBAY - 1B oS
DELESRDA : U8 oS
IARC : XtE oS
OSHA @ X2 glg
ACGIH : X2 g2
NTP @ Xt2 gig
EUCLP : K2 gig
O MAINE BHol2d @ 12 gls
O MAI=SM @ 18 g2
O EXEIAIISH(1E &B) : 42 AUAS
O SHEEFIISH(BE &) : U2 88


http://www.ilo.org/public/english/protection/safework/cis/products/icsc/dtasht/index.htm)

ol

6) Jt=d

O 34 =4

- &3 : LD50 >5000 mg/kg rat (HSDB)
- &1l : LD50 >5000 mg/kg rat (HSDB)
-9 U2 8s
O IR 2AY L= U324 0 U2 2US
O dst & 24 = U324 @ U2 948
O 387 H2UH : Nz 8ls
O g 94 : Xz el
O g4
AOIMEHY - Ii2 ¢S
NEBBLS20A - A2 g8
IARC @ Xt& A2
OSHA @ Xtz 2
ACGIH : A4
NTP @ Xt&2 A8
EU CLP @ Xtz S8
O MAMI HOIH @ AIEZ L A8 (MWN) AIEZ 2& S40| 22, olg AIE2 U-22S a2 ol 2
20 2F0 NEs6HII0l S20tX &S (HSDB)
O MASH @ X2 88
O SEENMISH(18 &) © U2 438
O SHEIYIISH(E=E 5) 1 d SH-= AEZ (M) HOl F&, 82ZF (kaolinosis) L Z0f 2. =20
e &0l e 38 2=E22 2R0 ME5HX £ (IPCS)
O &olwrdld : Itz a3
7) EAE
O 24 =4
- @3 @ LD50 7000 mg/kg Rat (NLM)
- A0 : LD50 >2000 mg/kg Rat (GLP, ECHA)
- £¢ : LC50 >5.11 mg/L/4h Rat (GLP, ECHA)
O LT 244 = X34 : 0ECD 404, Rabbit & J|2H(1, 24, 48 &L 72AI12t) S0t 285 L= 4 LIEILUX Z8 (GLP,
ECHA)
O &gt = &4 = =4 : 0ECD 405, Rabbit & K24 (GLP, ECHA)
O 387 Hely : [tz AS
O Ie U214 @ OECD 406, Guinea pig W24 LIEFLIXI 248 (GLP, ECHA)
O gy
AHOIMBHY  Ttg S
NELSRIA - Az S3
IARC @ Xt& S8
OSHA : Xt& 8isS
ACGIH : Xt& 8
NTP @ XtE S8
EU CLP : XIE 8iS
O MAMIE HOIZA : In vitro: 0ECD 471 S. typhimurium TA 1535, TA 1537, TA 98, TA 100 and TA 102 (with and
without) - 84, In vivo: ASHAIE(0ECD 474) - S4(GLP, ECHA)
O MAISH : OECD 422, Rat oral NOAEL 1000 mg/kg/day, A4l 2ted 2xg 2 X ZS (GLP, ECHA)
O SEEHMISH(17 &) : N2 U3
O SHENFISH(Es &5) : Uz oS
O R @ 12 A2
8) W= HA LUIZE S0 (&%
O 24 =4
- @3 : LD50 = 8400 mg/kg Rat (RTECS)
- &I : LD50 > 2000 mg/kg Rabbit (IUCLID)
- &2 : Vapor LC50 > 5.61 mg/L 4 hr Rat (Read-across: 86290-81-5) No death (ECHA)
O I8 2AY L= N34 0 248X2(rabbit) (I1UCLID)
O 48t & && = N34 0 U6 X=(rabbit) (RTECS)
O 287 N2y : Nz UsS
O II® W2 @ HInt2d(Guinea Pig) (1UCLID)
O gay
AHOIMEBHY X2 %S
N2LS20AM 0 X2 98
IARC © Xt& 88
OSHA : Xtz i3
ACGIH @ Xt& 48
NTP @ Xt& A8
EU CLP : Carc. 1B (Note P)
O MAIMIE HOI24 : EUCLP: 1B (oY SZ0I =& HIS2 0.1% 0122 #IAMES H&otl Ys R 2 28 HEGHA
[T¥=%
51‘&%@ 2 a8
O SHEEMIISH(1E =) : U2 88
O SHENIIISH(Es &) : U2 A4S
O ECRKoA : EQA Kol 221 (1UCLID), <1 mm2/sec (37.8° C) (CONCAWE Product Dossier 1992)
12. &30 0lxXl= S8
Ob. MEISH
1) B&F 25
O o0& : Xz 848
O 225z X2 48



O X2 : EC50 > 14 mg/L, NOEC 14 mg/L 72 hr Desmodesmus subspicatus (OECD TG 201, GLP) (ECHA)

2) HIAHE A CHOIZ22AIE OlHZ2
& 1 LC50 1.5 mg/L 96 hr Oncorhynchus mykiss (ECHA)
22 EC50 1.7 mg/L 48 hr Daphnia magna (ECHA)

O
O 2
O X2 : EC50 9.4 mg/L 72 hr, NOEC 4.2 mg/L 72 hr Scenedesmus capricornutum (ECHA)

w
—

)
000g 000~
~

4t

2022 oe2

: LC50 13 mg/ ¢ 96 hr Oryzias latipes (NITE)

: EC50 22 mg/ ¢ 48 hr Daphnia magna (NITE)

: EC50 >93 mg/ ¢ 72 hr Selenastrum capricornutum (NITE)

P2
e L[N ]
Ju

ElEts

: LC50 >100 mg/L 96 hr Carassius auratus, Oncorhynchus mykiss (ECHA)

: EC50 >100 mg/L 48 hr Daphnia magna, OECD TG 202 (ECHA)

: ErL50 > 100 mg/ ¢ 72 hr Pseudokirchneriella subcapitata, growth rate, static, (72h-EyL50 >100 mg/L static,
201) (ECHA)
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OO0y

: LC50 733.335 mg/ £ 96 hr (Estimate)
: LC50 736.890 mg/ £ 48 hr (Estimate)
: EC50 436.669 mg/ £ 96 hr (Estimate)

2 UZE 280 (%)

© LC50 = 9.22 mg/ £ 96 hr Oncorhynchus mykiss (I1UCLID)

* EC50 = 6.14 mg/ £ 48 hr Daphnia magna (IUCLID)

EC50 = 19 mg/ £ 72 hr Selenastrum capricornutum (IUCLID)
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HNI= A
o
2

HNI=3

0lo oo

ol
=

A CHOIZ22IAE ol|=2
: log Kow 2.64 ~ 3.78 (25 ° C) (ECHA)

= =]

= kS

O
AL >
=
0x 0x i

ol
=

3) 1, 4-2E0sS0U2cANE =2

O =4 : log Kow 0.01 (NITE)
O =dd : Uz el2
4) Ol&t3 ElEES
O &84 : Xz el
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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
0SHA; 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
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- HSDB; https://pubchem.ncbi.nim.nih.gov/

- EPA; https://pubchem.ncbi.nim.nih.gov/

- SIDS; https://hpvchemicals.oecd.org/ui/Search.aspx

- SISIZ2EMBAALY 2EISANSRA(http://ncis.nier.go.kr)

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

- International Chemical Safety Cards(ICSC)(http://www.nihs.go.jp/1CSC)
- ASESHDHCIAAE AYBTHA (http://hazmat .nema.go . kr)
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