RPN =

z
114
°
Bl
HT
¥
s
>

110 #E0l 2/H HdE

(MSDS)

22)

MSDSH &

: No Data

B0 2 35
-467-6114 A=) =18 AstR

o
wW
4>J

A (skin sensi

4
g

o gor
e
u Ho
002 5 10
g OF r‘uy b
o 2 &l
! 1

ol
=

A =}

0x 02 12 02 4o 2

W

e X n

o )X HI HD HO
0 02 A foh rin

- e
P308+P313
P302+P352
P333+P313

L0l

P362+P364 2 &
p312
- HE

P405 BESEXIE ot ME

- HI
P501 I

&8 2ol A (hazardous to the aquatic environment)
=4 (acute toxicity) B P25 (ATEMIX :4327.195<= 5000)

it
I'

[0 o
ERs
10
HU
).O .
02
1
10
Ju
1o
T

CEHHU B

OfRXAH=4d = SBH0l LIELH: 28Xl
P321 2RE MXE

s¥ggS e

rcinogenicity) F&1A

tization) #&1
o P=3

=TE Zgs 21 HA g5

0 4
0z
0F
o 10
=
10
%
o

re wo
B
=
=]
on
=]
2
2

HESFE HEoAL.
AT 012 EYE LIGHAIR.

===

FEGHAI OHAI2.

=]

s
m
Ol
S|

0l Ree:
SoH: O S HSZ WA,

O|8F730| } |

SHAI2.
O|F= 1 Al ALS & HIEGHAIR.
QIZI|Z (oA FEES LOAR.

fOLAI2.

S Ot HES - EJ12 HIIGHAIZ

2= JIE Roll AgH

= F=0HAl DHAI2.

NFPAXI =

%
g
£
ol

b=
i1l
g
00

>~

>

-HEHCHOI S CHOIOIOI AR E &Y

bl Pl
[0 0l0

o ol

j3of Bavd
0 0lo

>

U] b b

g
Oof 0

tn t | Hu

£
] L

>

[ o o] Juo

= | oo oofao
|

0

>
fU
Q
ol

3
Q
~

3

b=
il
8Q
010

&)
E]
a
~
3
pal
all]
£Q
ol

b=
il
8
010

I
-

02
i
00
02
°
02

sez(s) |




<
ol
=
o
ol
0D
oo = i
S =1 S e e T ! @
% ﬁw 1 S I N S “
s[aF1=lf - =
L =
i I+
1 I
T o © ;
e I Bt Gl RS T & : ! H
[te) ]! ] — & -
NERE Sl 3|, § " 2 5 2
Llslalsls] & ][R N 2 B - o
Hlolo|o|xo 3 2 & " I
n % M M w % Yo % = ioJ . o“_o
—— N K . o
~|= = <N m o] W_ Ex?
. s 9 <
ar of on o = oo ”
= i %0 < Ki
ol = B0 ¥ K
- o ol of ol # W . o | 0
3 = K 20 5! Fooo5 = o0 I3 ;
S e ST R 2 B . BB Mo
S| = ~ A_ Rl . Lle R = Wu m = il ix
£ = oz JRW © ®oRE om W X oy W w9
= 2 W T A moR % =o S o i o
5 =< BER S 2 =% wa i o 053 W g
o © + 80 10 & =3 = el 1090 F ) 1of = =
_ 3 = M= o W = o= B iof o il Nk M oD
_|® 29 & o wsd W == W 535 . o A i & K
- = = (SN _ o = i) o) o o
=4 I R I e s= wTa =0 e onm w Dy W 00w - L
= g|€ o 2122 = 0 W= o @ - ol R S L o =4 =W o 2 ) 3 20
BEHEEEERE ] B sMe W Wy O TR ° s @ 4 ¥ @n3f = = i
2lelzlalZ 2l |5 e = 5 = o wa® =z AIE BE W R 4 5 8 W45 Womo R
NEEE I RE ER = I = 2 o= I I TR R o < zZ 3 3 KA ]
2lel=E]L Bl |52 ne  sDo  LgE m = RIS um Hoz T3z n < 5 P pma~ RO oW
“lel2)2l= gl 5] ¢ Kio 52 T ag Mo A B2 wmem B oW O & @ il e
] ot Bl ) N I P o mas szdw o= SR S B w=s o O g Poawm o M wE
] E S ] ] e ho Fw3 N TR Ty x K ° ° 8 8= , B o nowm =% a _OI@
£ TS - J 55 BEmKkel 6 Mo @ K@ W<k 5 g s
_ = @ — E ® A K =W g w A I I 'R VR= Il & © 31
5 Du g W Wy 3 oo m_m Sowr® = o= 3 G Z___,m <. a9 - N .0 ovE @
20 20 % bl 0 = _ WK N i B B A DT o ™o . 7
on o 1 HEL L s =z oA WX =] how SBE = Hﬁ oo d52a |R| 5q Towma
> = » 0 HoE Smmw  0%w z 9= = TR Fr gy D WEE W CI = N g
= R =< M0 7 2 M 5 0y <l © = o < W Ok L T Mty = m ko oM. =
b =T o g - = = Ed O Pl == 5 [ ol ot IR M 1
& mh_vmﬁ :%%H %o_u%M%E ME_EX_mﬁOT m__._ﬁ = WMM.M%MMH:E ?DMIMLH:ML Mu;u.__ﬂ_a%jmw .m_ E%QNW%H
= (AN <z - R — 0 oy = _ =0 o N - r= o =0 7
_ oF e BRTg <EaE < CK BRaor N g R ko RUST T Uz D &5 KN < MimRws
& o BT ow PG plizo@sT  EZola 3o g & E WD WEB ey aao8t =TT MIEEE T
=5 | [l & o T 3 W S ..w_”mi:m:iu@ _runsw IU |m D(_J_igfow____aﬁ__ fma=m =W 55 K o6 oo
ul=lw wf ° | o s = WS AEN < SRz o2 S T e 80w S ™ Ko m D .
s|l= 5 S| R ng T Ko = g <0 Ol =R ™ ar ™ — Rl i > o i RUEE o DF o &5 = R o O Fl =
= o o ™ of Ry i o n O X = o 0 TR 3B RU izr o P D o . )
niSIwE 2| |5 e Spt RS P_M%_,om_amo__ﬂ_m%M MW_M;_._;_._AXA_W&H Do |4 o .0 O =
Dl ™z m| |o DR wm . o G AT T of O Kl I I K n H 0O J 6
Diy|oi o fa|z] =Wl xRTE o MBURD & s "] =
alfald <[5 = PAR & " = = .
o] 1 et i N 51 G f|m s : o . 5
< il = . -
vla|m|s ] S8 olo = 3
<t

D MXIE



of

=

m

08

N4

5

iy

0

o

Ell

1

3

=]

Kk

il

of :

I o

H S o|_.

« j i K

% % wo il

i) @% o _

Jo ; K00 2 5

= @9 n = & = 2

< _ =

00 == Wi oT M s

<+ o =r o3 ™ i 5 ® &

Ty s &% aS o ¥ 3 : ©

o O M- == 2o B 2 i

=< A_O = o < - .. . — °

35 B 55 ©U Bl ~ ) 5 - x =

s/ & ¥ B B g @ = uo s g A 2

R 2 W, K T TR KH ° 2 )

= _ < = o 0 < =  Of IL] = o) < =] £ .

s s0© <m Wg san>® M= U o S 2 - ° o

A AL EE Mo wo W g 3 = 3 z a0

= o oo = RU o Kty trom 7oy ™ RO m 2 s =

Dw oW Mz W aluu Kgwm o ol a0 i o & o s o

gy B 3 oo o wE¥g mp= 0 o & 2 5 o ! w2 o0 3 ="

o g KO 3 Ko ERl G == s il > 2 35 [m} 00 -

& 8o ] N ORI = o H g =) A S E 5 35 0o 00 [
W = 5 0D o< o~ gago =g < = R u 2y o o & b o % g%
w2 T2 4 I Hae®Wey % goms - oo Q= o R - = u = Ui v » <
610 % P& k(3D 3 Spm8ms M| K o s w S Sy a w= =4 o - u A0
moa dm s=Was_MF |z = W <4 ok mmlwA&_ér 5|~ 35 4 K 35 O 55 O3 o < o o o = S = is

A= =R DIF9 < g 0| - TR®E— BSgr . m® o LIRS K Kkl IS & ~ 003§ o o .. ST oo = oy "

TROE R R e _ 0 < = ~ = I I 3O =B K & 00 :

Wy g 00 W T | makm g D T wao |0 ﬁ Prlh E2EL 2xL wn £~ S EAN_ o wm y f & e LRSI plom,m 5% = 20 i
o W S | = ou_|.1HH_ %0 I A= |- T . n®© [ S=F [ g — N = R 3 Kh = ol U4
L WR =z o FA\__vml|__|I = moRH KU < 00 ok | = H o Ko = w Sr= = W~ _E_E\ @ o
S0 gy < KO < T W, ol |- M0 7 50 30 i R b ol 70 K0 %0 [ HA m.. A LY SR W == m SEFm w W~ & a7 3
3 3 uo < i R R Ll I SRR ZR | Rer wfla grofa Ml O = M <m 2

mir DA rSas R rss= UEHEg = tEe T Rar Meplea oz AT o RO . A R s
o o K BR |l 2E30n Rhaedl (B W CIg LI o @ WrEy onty URES Ry pR Boml W
.00 maEREE S2RNET |4 ¢ 8% mwsa Mol ST WSZw b= AR EY SREY YREE ws Mgy
) ®E| - OO U A | Moo ¥ 2L A2 M2 _._._E%@M ,ﬁ%% TS oM mul._umm_ﬁ_ﬂﬂ ﬂ:”H,_% = op 3
= - . 2z 3 % SH O ®S oo 0o
K - S ¥ooo ®2ooo Mooo Booo N2 BH LD G Brgl aiaum
< ~ = o~ - ~oo00 ¥ooo —ooo0 <+ grA S RK
0 © < — )OOO .
@ o) u



=
o
A
]

R
m
i
101
m
Ao
m
<I
=
3
)
S .
= Y
< al
o0 )
I of M
Z ZH
m T
<| ©
=] y&
m
40 T
. = o
ok &
g0 S gy
J = R0
5% na
_ 4
o
0 =
oF TR
o —~ MW
ol <k
ol 0
o 2 ok
r
_ <ro
S T
n0 = E
w 3 9
3 =2
S %
B0 AR
20 B
S —
m) < o
~ RO o)
il op ©!
HooASB
W Ulo
Ho oy RO Wl
=~ 3
R =]

O

]
iof m_m
H

4
A=

O

L
H m_m

O &l
PA3=3

0o
8
I3

\

M AR

Ct.

0o
&3

00

=
)

]
L3

dl, JIA) X

(DX

d

X0
10}
ol

b

At

0
<]
~
i)
20
o1
oF
0

ol

J

U, X

195 £ 20 KU/25°C

s -
o

ef.

&
0l

o)
oK

X0
RO
ol

)
Jjo

o

11

iy
RO

ioJ

Al

<0
>
© R0
1< -

=) M“o
R

-

o oar .
=il
0. R
ol
= IHo &D
o o o R
ol 30 =

0000

LD50 > 90000 mg/kg Rat (LD50 > 90 ml/kg) (HSDB)
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: LD50 > 10000 mg/kg Rat (HSDB)

: LD50 > 10000 mg/kg Rabbit (1UCLID)
: LC50 >3.43 mg/ ¢ Rat (OECD TG 403)
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IARC : Group 2B
OSHA : & el8
ACGIH : A4
NTP @ Xt&
EU CLP @ Xt
O MAIMZ B0 CAEZ W DIMES
476, SAMTIOIAAIZI0ECD TG 4732 1t CHAMEA
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HSHHOIAIZ0ECD TG 471, ZRF[AHE S

ERFANE SESAHH

(NI1TE(2006) )

SRl

. AMAIEZN 84

OIAIZ0ECD TG 476, &44

MOIAAIZE0ECD TG 4732 3t HAIEAE R 22t A0l 24, MMl W SMAHOIMAIE, AMAEZL S4
O SEEFRFISH(18 &&) : HEES 0/18c SHZASHANEZ D, MY S22 Hotet SAA SIS Heiol 2
T Xl 23 0ECD TG 425
O SHFEHFISH(BIE &) ¢ HEE 0Isst ARAESSHAIEZ L, AN EUE IE0| 22X ZS. NOAEL=
24,000 mg/kg bw/day OECD TG 407
O gowoild : Utz A3
4) JACIAEZL0E
O 24 s4
-&d7 Xz dsS
- &Il : Xz AS
- &g Xz UAsS
O I2 A4 = U324 @ XE AS
O dst & &4 = =4 g 838
O &8J ey + [tz s
O HT o4 : 0204 A2, 02042400 LIEHE (IPCS)
O g4
AAOIMEAY - T g AS
NEBLSRIA - 224 1A
IARC : Group 1 (Silica dust, crystalline, in the form of quartz or cristoballite)
OSHA : Xt& el8
ACGIH : A2
NTP : K
EU CLP : Xtz 23
O MAHME BHOIRY @ Nz S8
O MA=SH @ Xtz 838
O SEENMISH(18 &) © U2 43S
O SHENFISH(EE &) : IE2SHAE 20, HERSS 202 £ UAS LYUAHOZ s o2 2 SS0AM
250 ®E5HK %3 (IPCS)
O &oRoid : Itz 8ls
5) o3 a =&

OIAI'Z0ECD TG
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: LD50 > 3200 mg/kg Rat (SIDS)

: D50 > 20000 mg/kg Guinea pig (SIDS)

: LC50 Rat >6.49 mg/L 4hr (5.3 mg/L 6hr) (HSDB)
Al = X124 0 28 XH=(guinea pig) (IUCLID)
=4 0 HIX=4(rabbit) (IUCLID)
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OSHA @ Xt& 98
ACGIH : Xt& ol
NTP @ XtE S8
EU CLP : XtZ& 8IS
O MAMIE HOIR4S : Invitro - Salmonel la typhimurium/TA98, TA100, TA1535, TA1537 (SHSHHOIAIE: Ames test)
(OECD TG 471 and 472): THAIZAH S22 A2810] Negative(S4), CHL Cells/S M0l &AIE (0ECD TG 473): CHAFZA A

oo

S A0l Negative(S4) (SIDS)
O dAlSH @ HE/ZTF (0, 30, 150, 750 mg/kg/day) (OECD TG 422): +X U MAIx)| Dl +=RJ| HALE#S 22
X &g, (SIDS)
O SEEIEFIISH(1E =5) : I2 S
O SEEIIIISH (L= &F) : HE(SA, 23)/37F (0, 30, 150, 750 mg/kg for 44D(M) and 14D(F)) (OECD TG422,
GLP): ZX|StX AMBA AT A= &A119 SEIM 501 Bt 10 ZNLSHL L DAL 2RE. HE(SH,
231)/27 (0.1, 1% for 103D): SOIXQl SH&XH eigi= HEX &S, (SIDS)
O BURML : U2 S
AHY
O 24 54
-33 0 AE 98
- 20 AE 98
- 29 A2 98
O IR 2AH £ X234 @ U= 88
O dgt & &4 L= XI24 @ U= 88
O 87 B4 : U2 8l
O I% 2Yd : U= 88
O gad
dHorMEAY ¢ IE oS
DEB-S2IA A2 28
IARC @ X2 818
0SHA @ Xt2 eis

ACGIH : X2 8lS
NTP @ K2 8l8
EUCLP @ XtE 28

MANE BOIRY : U oS

- 25 @ LD50 300~2000 mg/kg (EU Harmonized Cat. 4) (ECHA)
- &Il : LD50 >3500 mg/kg Mouse (ECHA)
- £¢ : Aerosol LC50 > 2.5 mg/L 6 hr(conversion to > 3.75 mg/L 4 hr )Rat (ECHA)

O IR fAd = U234 1 BE)IE 0188 IR fA4 = U=4 AIE Z0 D20 =8 222X #3. S2U=X
== 0 (ECHA

BN

O det & &4 = N34 @ ENESE 0128 88 & &4 L= U= A 20 & UH=8 229X 3. SFN=X=+
0

)
(@]
Z

)
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8 BE W SAE I MEFE 0|25 Maximisation AR ZD LASI|H IS BSS UOIX 22 (0ECD TG 406, GLP)
(ECAH)
O wors

DELSRIAN + [tz
IARC : Xt& U8
OSHA : tZ 8i8
ACGIH : A4

NTP @ tE S

AtolotME MY Xja

EUCLP : XI2 g2
O MAINE HOIRA : Invitro SHSHBOIAIE 20 HAIZAH K20 228101 =4 (0ECD TG 471, GLP), AIE2 UK
TIR2 HIYMES 0|25 JMYOIAASREY HAZAEN R4 42210l S4 (0ECD TG 473), In vivo HEE 0|28 &
XNE 24 XA 24 2 84 (ECHA)
O MAISH @ HEZS [HAOZ M0 MASAH o1 2D XYHO Ask0] 2EE X &S NOAEL > 1000 mg/kg bw/day
(ECHA)
O EHEEAISH(1E &5) : 12 248
O SHEFHFIISH(BIE ) | HCE HAUCR JRESHAIE 2 FII2 F= S22 o FI(AF)H =42
202l 2 QI3 NOAEL 2200 ~ 4400 mg/kg bw/day, EZZI| : 2 mL/kg bw (AIZ) (0ECD TG 410) (ECHA)
O EQKHS @ X2 88
2AHEE A B a2
O 24 s4
- @3 : LD50 >10000 mg/kg Rat (ECHA)
- &0 : 2 U=
- &2 : LC50 5.05 mg/ £ 4 hr Rat (OECD Guideline 403, GLP)(ECHA)
O IR BAN = U224 : ENE 028 LSRAL/I24 A8 20 U224 AS (ECHA)
O MEt &= &4 = U348 @ ENE 0IRE At=24/X24 AE 20 U234 263 (ECHA)
O 387 Moy @ U2 s
O o2 WM : JIUIDE HAS2 HIRNS AIY 20 U242 LIEIX 28 (ECHA)
O g4
AtQotEEBAY X2 S
DBLERDA : U2 eSS
IARC : X2 8lsS
OSHA : XI2 8iS
ACGIH : X2 8lsS
NTP @ X2 28

I §e

EU CLP : Xt& &S
O MAMI BHOI2E @ invitro ZRF HHIANIZE 0/2s SMAUOIAMAIE S4 (0ECD Guideline 473 (In Vitro Mammalian
Chromosome Aberration Test), GLP,ECHA), in vitro ZRE BILAHZE 028 SEXNSAHBHOIAIE S4 (0ECD Guideline
476 (In Vitro Mammalian Cell Gene Mutation Test), GLP,ECHA), in vitro DIMES 0|88 SAHSAHHOIAIE S4 (ECHA)
O MASH @ T2 A8

O SZFEXIIISH(18 &) : £ 50212 =2 & 5 0219 23 HE (Wistar)S 5 mg/| CERAC- IIJBE (B2 &
X 301 =35 nm)0fl 4 A2t St & EAACH. 2E £ 14 4 SO AIYE, ga I L WSl ol s28 2F ot
Ch. 2tE D12t St ALZSHHL &7 D12t B2 A0l S8 2= SS0 Uoll Helstd ZAE =8 StACH. @ =S0/1et
5mg/Le OHHZZE =Z0AM 4 Al2H S0 CERAC-Pigmentil E2 LEAIZI &, 2E S22 =50 2L = UAJASLUICH Tet
N S2XMsE (MC)=E 5 mg/LE Zots A2 2FEASLICH HOECD TG 403) (ECHA)

O SFEHIIISH(E=E 5) © HE(Y/)E HALZ ottty EYSH(902) AEZ D, HE Had gZE 2AS
ot 2HEZ/AD U2 Site 2E X AAS, NOAEL 4.7 mg/L air (0ECD TG 413, GLP)E L (0I+Y): HES ot 30tXI T
g sk, HEJIRCZ £ Zi, Ha4 X o sty dEHe 2UE LIEY. Hsde SHe 88

NOAEL=4.7 mg/m’), Rat, OECD TG 413, GLP)(ECHA)
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: LL50 >100 mg/ £ 96 hr Oryzias latipes(OECD TG 203)

: EC50 >100 mg/ £ 48 hr Daphnia magna(48h-EL50Daphnia magna>100 mg/L, 48h-EC50>100, 48h-EC10=91.2 mg/L,
0ECD TG 202)

O X8 : ErL50 >100 mg/ £ 72 hr (Pseudokirchneriella subcapitata, 72h-ErL50 Pseudokirchneriella subcapitata >100
mg/L growth rate, static, 72h-EyL50 >100 mg/L static, OECD TG 201)
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: LC50 18 mg/ ¢ 96 hr Oryzias latipes (OECD SIDS)
: EC50 = 300 mg/ £ 24 hr Daphnia magna
: EC50 8 mg/ 4 72 hr Selenastrum capricornutum (OECD SIDS)
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1 LC50 >72860 mg/ £ 96 hr Pimephales promelas, NOEC 15380 mg/L 7 d Pimephales promelas (ECHA)
: EC50 >100 mg/ £ 48 hr Daphnia magna (OECD TG 202, GLP), NOEC 8590 mg/L 7 d Ceriodaphnia dubia (ECHA)
: EC50 6500 ~ 13000 mg/ £ 96 hr Raphidocelis subcapitata (EPA 600/9-78-018) (ECHA)

SN
Ny
Ju

AT

©
—

A B Az
HDNI=er =

: LC50 = 100 mg/ ¢ 48 hr Daphnia magna (GLP, ECHA)
: EC50 18 mg/ ¢ 72 hr Pseudokirchneriella subcapitata (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.nim.nih.gov/

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

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

- SISI2AMBAIAY, ISP WS (http://ncis.nier.go.kr)

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

- International Chemical Safety Cards(I1CSC)(http://www.nihs.go.jp/1CSC)

- ASESHBACIANAE, AYUBTHE (http://hazmat .nema.go.kr)
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