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P260 Z2& - -INHA-ODIAE-BI|- AXY0IE S20HAI OHAIL
P264 F= =0l= s RS EMol A2AL
P270 Ol MIZ= AMEE [Hoil= ZHIOLE, OFAIILE 0Ll OFAI2
P280 ESHL-ESO-EoHH -QtHESAE HEGHAIL.
p285 EJIJt & &KX ¥= RUME 87 ES+E HECAL
2.2.42. U=
P304+P341 EZotH 2 E0| HARAXIE dldet SIIH Ue 2=z FIld 8okl 42
AAZ tEE FHOHAIL
P309+P311 ==L SHES LIIH Q2 I[2 (AN TES EOAR.
P342+P311 S&J| Z40| LIEHUE 2Z2J12(2AHS MESE 22AQ
P302+P352 IR0 228 LE2 HIS2 S A2AIL
P333+P313 LIFA=d = SEH0l LHEHLIE SfstH 01 £X|- £ S F6HAI2
P363 LAl AHIEHE 2ZF & 2/=2 MEGHAIL
2.243. N&
P405 2ol NEGIAIL.
2.2.4.4. HJ|

P501 (2& g0l ZAIE
2.3. foll-fE4d 2FIIE0 QEIIIO-*“ JIEl !d-9I8&
Ot & & (Arc Ray) & A (Spatter)E T IRE &N = US.
OO 25 oF™ AL

X MEN et Fof-9/5s .—f—'E'J/.-’E I/EJ/ ez, PHEZE & JIHE

AlE LHE0 el WE2 D15 HIDJIGHAI2.
| #

NFPA X o i .y
say
1) & _ ~
2 nzels =g
(Iron)
2) EHate s
(Calcium Carbonate) 2 0 0
3) EFLSE
(Calcium Fluoride) 3 0 0
4) A oo
(Chromium) 0 INI=RE= 0
5) del2 25 oo oo e
(Silicon Metal) NEtas NHEets T=RerE=
6) Ol AFSHEIEHS oo
(Titanium Dioxide) 0 IS 0
7) %}‘DJ- 202
(Manganese) 0 INEERE/8= 1
8) scl=d oo e
(Molybdenum) 1 A= t2es
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65 ~ 75
8~ 15
5~10
3~6
1~3
1~2
1~2

0.1 ~1

EU No. / KE No.
231-096-4/KE-21059
207-439-9/KE-04487
232-188-7/KE-04538
231-157-5/KE-05970
231-130-8/KE-31029
236-675-5/KE-33900
231-105-1/KE-22999
231-107-2/KE-25427

Cas No.
7439-89-6
471-34-1
7789-75-5
7440-47-3
7440-21-3
13463-67-7
7439-96-5
7439-98-7

t2s
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3

3) =
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(Calcium Fluoride)
4) 28
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8.1.1. E(Iron)

O =Z2W 7#& : TWA 1mg/m

O ACGIH #&8 : =83

O MSsH™ LE=)|Z&: II282
8.1.2. EtAr2E & (Calcium Carbonate)

O =W 73 : TWA 10mg/m

O ACGIH #& : XtZ 838

O MEs™ LE)|Z=: 1292
8.1.3. 23t2Z'&(Calcium Fluoride)

O =273 : X=28s
O ACGIH &8 : MHE8l3
MBS L E)|=: II28s

8.1.4. 2 E(Chromium)

O

O
>
O
©
T
1J
0
;'
=
>
<
(@)
E
03
~

8.1.5. Ale|2 2=(Silicon Metal)

O 2L #& : TWA 10mg/m’
O ACGIH #& : alig8is

O AN 2 SHA Lij|2l,_'<_ : 6H%ng\%
8.1.6. Ol AtSHEIEFE (Titanium Dioxide)
O =2W =& : TWA 10mg/m” &M 2
O ACGIH #& : TWA 10mg/m’
O A 2 SHX Lijlz'c_ : Ifﬁg}%
O 2W #& : TWA 1mg/m" | STEL 3mg/m’
O ACGIH #& : TWA 0.2mg/m

HESHH LE2IIE  A=8lS

8.1.8. =2l Bl (Molybdenum)

oo

O

J

O ACGIH #& : TWA 10mg/

O A 2 SHA Lijl_DF_ : II,EO—IQ

LL BA O

- TWA : bmg/m’
- STEL : -
8.2. =&&tc

HE AE Slle 4 £ S8

FXI OHAI 2.

o]l

S-8016.B6

O 2 78 : TWA 10mg/m (S X!), TWA 5mg/m' (
m:!
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9.18. &L : oligel=S
9.19. =Xt . =822 =83
10. Ot d & Bty
10.1. St/ A Ot A
UBEMOI ZAHNA OHH
10.2. Rdigt82 Jis4d
STA OlIZ A, OtALE, AME, S, 8 & JtA &M
10.3. TIalOF & =AH : Xt=28ls
10.4. TIGHOF & & : X283
10.5. (Q)20l Al ME T = RHSE
SEYLNY SO 2H A2 & L IIAI MH
11. =40 2&st 32
X B 25t SHFLNEI QB ZE, P& §ELE NEE J/AE.
11.1. 540l =2 & 220 &8 2
11.1.1. E(lron) : A28 S
11.1.2. EHAZEE (Calcium Carbonate) © X288
11.1.3. 232 &(Calcium Fluoride) : XI2 S
11.1.4. 2E(Chromium) : X121 S
11.1.5. &l2|2 2=(Silicon Metal) : It=2% S
11.1.6. Ol &FSHEIEF= (Titanium Dioxide) : X283
11.1.7. ¥2HManganese) : A=, M MS L= 22, 79, &, Al FE2 222 = US
11.1.8. 22|l EH(Molybdenum) : Xt=2 222 £ US.
X BEA LM 8, OtA, HXE AU EL0IH 8IIE, 2E, 2 fLE &= UA2H
Ol 2dS 2oty 2oy MIRHE SYE = US
11.2. 4% |4 3
X HE 2t SHZFDHNEI ALBZE, 28 §FE =2 J/I&
11.2.1. #(Iron)
O =24 s4
- &7 LD50 98600 mg/kg Rat (OECD TG 401 ===)
- &1l : LD50 20000 mg/kg Guinea pig
-5¢ : 2& LC50>100 mg/m 6 hr Rat
(OFRA, 8iAH, JILULDIO S A2 MY 25202 280 ME6HX £3)
O IR 244 £= =24
E)E HAaCE NERAS/XI=4 A" 210, X2 813 OECD TG 404
OdstE &4 = U324
E)E HaCR =2Md/X24 AE 21 X2 218 OECD TG 405
O 3&J Mol : =28l
O o= ey
JILITIOE HALZ TIIRUBIAE A2, B et =22 el g3
A2 & 1 1309-37-1, 1317-61-9, 1310-14-1
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O JIEt =7olld S : NH=8sS

11.2.7. &2H(Manganese)

O ad s4d

4

: LD50 >2000 mg/kg Rat (OECD TG 420, GLP)

A= elS

: =& LC50 >5.14 mg/L 4 hr Rat (OECD TG 403, GLP)

o

40 oo oY oY
1=

O IR 244 £= UH=4
ENNE ez A=4d AlgZ2d, A=4 813 OECD TG 404, GLP
O Ast = &4 = 34
ENNE HACZ E&44/A=248 AMEZD, A=4 A2 OECD TG 405, GLP
O 387 H2d  UHz2US
O I% #oy
OtfALZE A2 TR UABIELLNAAIE 20, teld 88 OECD TG 429, GLP
O gad
- ACGIH : A4
O MAHIE HOIEH
AMNEZ U EZRS HYNEZE 0|Ss SMHMOIAAIE 20, SMI0IAE2 RLOHA 22
SAN=S& 1 7773-01-5 OECD TG 473, GLP
O MASH:DIRAWMM 2SS AIE 23 BHOF XIALRE D1 S EHOH(El & 2)Jt LIEHE
O SEJEHAINSH (18 &5) HES 222
O EZEHAIN=H (=)
SEJ L AZAHN IS 222
2S012 UHACZ 1001E 2t EbtES4 AMEZ Y, HZ2tEC EsAl, 2424 H 5
Xt &RE HAZ AL JI2X 2HIS2 22, HSEd HEZ 99, HIIS, SIIHO
sS4 JaF0l AS. NOAEL = 0.7 mg/m3
O gol=old : UHz28Us
O JIEt Rolild gt UH28Us
. 22| E8(Molybdenum)
O =48 =4
- &7 LD50>2000 mg/kg Rat (HE /4=, AFZ LS, OECD Guideline 401, GLP,
S A2 2 CAS No. 7439-98-7)
- &1l : LD50>2000 mg/kg Rabbit (AFZ1E, OECD Guideline 402, GLP,

SAt2& CAS No. 7631-95-0)
- £¢ : LC50>3.92mg/4 Rat (AHZ 1S, OECD Guideline 403, GLP,
S AHE 2 CAS No. 86089-09-0)
Cl

B IRRAS/N2H AHZED H20| ZADK &S
X

(OECD Guideline 404, GLP, S At22Z CAS No. 1313-27-5)

OI%@ AE EEH/AI=E AEZN AI0| X LS
= 0. 2t
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=4 & &4AEZ20 gX
O 38 #2d : UH=8ls
O m/= ey
JlUIO()S 0l28 IIRUE AIEZ 0 wId0] ALK #S
(OECD Guideline 406, GLP, RAtSZ CAS No. 86089-09-0)
O &gd
- AUELSTE A2
O MAME SHOIE S
AMEZ Ll DIMESS 0188 SHSAHBHOIAIZE ZU HAIES R0 422101 84
(OECD Guideline 471, GLP, 2 At2Z& CAS No. 18868-43-4)
ANg2t Wl ZRF SENSHHOAISZ2 Y HAES S20 428101 4

(OECD Guideline 476, GLP, S At2& CAS No. 10102-40-6)

O MAIEH
HEE 0|Z2st MAl=S - AIEZ I NOAEL >60mg/kg bw/day (D& (L= MANDF AKXt
2L AIEE 21D 22 (60mg/kg BW/D)OIA X FDI12 S0l 0 H&s DIEt)

(other guideline : OECD 408 - repeated dose toxicity study, modified to include
parameters related to reproductive toxicity, such as oestrous cycle and sperm
analyses as specified in OECD 416, GLP, R AISZ& CAS No. 10102-40-6)

HES 0188 LYSH/ZIIEE ANSBLD 0148S, LLEL/2HEY

NOAEL > 40mg/kg bw/day (OECD Guideline 414, GLP, RAI2Z& CAS No. 10102-40-6)

O SEEZEII=SHE (18 = 5)
HEIYIIMHSE AIEZ0 22 TAl, ALK&, 2 SERE 24, oFd of =,
A AFY (OECD TG 401, GLP, RAI=2Z CAS No. 7631-95-0)
SHEUSHAEZ D &

O SEENAISY (B2 & &)
dFEIELE AEZ L 21 HE SAEF 2 A NOAEL = 17mg/kg bw/day(nominal)
(OECD Guideline 408, GLP, s AF22Z CAS No. 10102-40-6)
dREIELE AMEZ0 =21 22l s£2 SIt, NOAEC > 100 mg/m air (nominal)
(OECD Guideline 413, GLP, S AI22Z CAS No. 1313-27-5)

O S2Rold : Nt=8l=

O JIEt Rolld E&: AZeS

12. &30 DIXle S&
X HEN 2t JFETF QOB Z, P8 HFEE NHEE J/E

12.1. MEISH
12.1.1. E(Iron)

O 01F : LC50 13.6 mg/L 96 hr
x5 N=8US

L BA O

r
U
LGl
bl
1

T N T =

12.1.2. & (Calcium Carbonate)

: LC50 >56000 mg/4 96 hr

5 AZ2US

4L BA O

: EC50 22000 mg/£ 96 hr

|'

O O O
PR 2
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12.1.3. 23tZ &

(Calcium Fluoride)

O & : LCH0 15406.743 mg/4 96 hr
O Z2% 1 LC50 13813.729 mg/L 48 hr
O X% : ECH0 7444.076 mg/L 96 hr
12.1.4. 2E(Chromium)
O, &28, =5 =283
12.1.5. & 2|2 2= (Silicon Metal)
O & : LC50 573.511 mg/¢ 96 hr
O &2% : LC50 555.190 mg/4 48 hr
O X% : LCh0 318.927 mg/¢ 96 hr
12.1.6. 0| AFSHEIEF& (Titanium Dioxide)
O0HE, =5 =83
O 225 : EC50>1000 mg/L 48 hr
12.1.7. &2H(Manganese)
O H&E : LC50>50 mg/4 96 hr
Oddas, xF: A=243
12.1.8. 222 d(Molybdenum)
O O{& : LC50 800mg/L 96 hr
Oz, X85 X298
12.2. &84 & 2dl4
12.2.1. E(Iron)
O &FH 2old : 29SS
12.2.2. BtAF2ZEE (Calcium Carbonate)
O &=Yd, Zold . =83
12.2.3. 23t2Z&(Calcium Fluoride)
O &=4 :log Kow —0.58
O 2old : AI=E8ls
12.2.4. 3 &(Chromium)
O &Fsd, 2old : AI=28l3
12.2.5. Alg|2 2=(Silicon Metal)
O &Fsd, 2old : A=8l3
12.2.6. 0| AFSHE|IEF& (Titanium Dioxide)
O &Ed, 2dld : X=elsS
12.2.7. 22H(Manganese)
O &24, 2old : 29SS
12.2.8. 22l B &l (Molybdenum)
O &F A :log Kow 0.23 (=& XI)
O 2old : X283
12.3. ME2=s=4
12.3.1. E(Iron)

S-8016.B6

, dEold - A=8S

(Calcium Carbonate)

16 HO|X| = 13 0| %]
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s=d 1 BCF 3.162
Fold : A=9US

12.3.3. E3t2Z&(Calcium Fluoride)
s=4 : BCF 3.162

SEHPNERS

LT BA O

0z
10 JN'
%
z

12.3.4. 2 E(Chromium)

~o

[@V]

on
OmZO

o O g

1T

i
>.

N
w0
=
O o
Hr_}_OH
ol

i
>.

=8, MRS RBYUS

12.3.7. t

—~

Manganese)
MY A=A S

O 0o
oy 0
h

>.

0
r

O
Ok

Hh
0z

__('.l_O_L

12.3.8. 2 (Molybdenum)

, MBS 23

[

124. £ 0
12.4.1.
12.4.2.
12.4.3.
12.4.4.
12.4.5.
12.4.6.
12.4.7.
12.4.8.

12.5. JIEt &=

00
O
0x

INE=R1E=)

(Calcium Carbonate) : At

=
o
>

M
rz
u

o o —

rum
tol
o

(Calcium Fluoride) : Xt

(Chromium) : logKow = 0.23 (3)
% (Silicon Metal) : Xt
El & (Titanium Dioxide

[
o []HU

o
> o
o
D

M

nLJ
T,’ f

L

3

(Manganese) : X2 S

Al (Molybdenum) @ XIS S
29s

LT HA O

ﬂJHJ 02
o

OII | E
r!‘l

H

02
0o

13. HIJIAl =2JAret

13.1. HOIEY : A=t S
13.2. HIJIAl =2l ALE

HYl= 2280 SAlE 39 780l SAE F2AES DotAl 2.

SEHXME0ILE &22 HEHAH O ?lolict22 012 =2A.

14. 250 Est 32

141, RUHS WG AS

142, = R HAH i8S

14.3. 250AM2 84 S2 : i8S

14.4. 2JIs=(olle ol= B2) : HEelsS

145 HLHESH(HY L= Hl HE2=2 HII) : Hl HE

14.6. ALBAIH 28 = 225 2l 28 & BRI JANL 2R SEHE HE R
14.6.1. =t Al HI& XX - HE 8IS

14.6.2. #& Al HI& XX - HE 8IS

15. & #HME

o

S-8016.B6 16 10| X| = 14H| O] X|

MSDS-WM-003-22 (rev. 3)



£

F=1
=]

g =S I

12

[=y
[

x MESol o

& (Iron)

15.1.1.

15.1.

b Al

S
[l

o <l

H

1l
i~
il
KJ
ol
&1
<

.I

_I

==
1o

)

R
oH
R0
Rl
KH)
m
K
H

nku

(@)

(@]

SR

o3
00 & O B0
S~ B
N
B R =
R E
=E - gR
@ R o &TF
oo F s 8w
o = o 5 g O
smoa9s
WS o5
oA OE o5 G A
MR g . @ M
PUESTRE - TR RO
T TR
o B~ m Aol
ook @~ <<
oo W
R NN
6 6 6 6 16 6

- — T T

R
Ok
R0
Rl
KH)
~
Ll
H

0K

o0

oF

=W 00

oo 3 o3

oo 33 a0 00 00 00 O ©O
30000 B 303 85 B

a0 B & - g0 00 00 =™ -

B 0R BB BRR
S - K Tk
RIME -5 ORRR - =
:uaﬂﬂNoJe:n:u:uﬂNoJ e

o

woaFocwwwnF =z ©
o.%@mgmoﬂodogﬁwa )
spmoaomitsssoam =
I w s ol EF FHS o] — 5
mA RNy AN DDy 5
AR m oo ® A D o e
memITERMR A I R
oo M mW = o
oo~ oo 8w s oS a
ooFE o~ X E o~ W
IR IR B SN R SR G
Nadda®Somm s s S S
S T Y Y RS RNVS RV BV S

~ ™ T ™ T T T T T

CBIHR)

Kl
U]
RO
Rl
Kk
~
Ll
H

b Al

S
il

tel ol 2
.I

)
O

Xl
=

5tat
|
15.4.4. HJ|2

15.4.2.
15.4.3.

& 500kg

s
—/

o
Uk

12

T Al

st

el ol 2

K]
ol

O

3

ol =
2|8

=
=

BA

g

H

T A

: 0

T Al

=

tel g ol 2

2
—

st

15.4.5. JIEF =2 & 2A=E0 2

. 2267.995kg 5000 Ib

| 222X 2(CERCLA # &)
0| =222/ X2 (EPCRA 313 #&)

0

i

2 (Silicon Metal)

aelE =

15.5.

15.5.1.

R
I
R0
Rl
Kk
~
L]
H

O

X

(@)

(@]

L0

Ji[d

4r 0l

no a8
W e W o0
.rumD__O
_._o'_..Au_m.V
wm:monm)
WMNJH%
L TR
%@Hﬂ.m
a&oJDHWD
3T — =
of = W 5 5
wﬂo_%m
I S o1 =
oMo E
MoRl Do M0
R o) @ =2 WO
oo o D
T
B OoFE A
oS ow
0 v v v ©
0 10 WU U w

- o T

MSDS-WM-003-22 (rev. 3)

16 HO|X| & 15 0| %]

S-8016.B6



15.6.1.

Rl
Ok

==
1o

Ok

-

<0

)

Pl
oH
R0
Ll
KH)
~
i
H

00
0o a3
oo 33 00
300 00
0 B 5 -
5 - 00 =
= TR
m:n..a& =
w1 = 37 =
wor F =
ol = © g o
s @ oW =
U S o g
nOAE o o A
MR oL § M
RIS D 2R
oo oo M s 3
oo~ O = 3l
o oF & ~ n <
§ oo o< g 0
G G G G N N
0 10 U un wu w

- T T

R
Ok
s
ok
<0

-

(W)

)

C120HY)

20 RN
a1
o) KO
Kl
~0 KH

D
<k Kl
ur A

Rl
Il
%0
(i
KK

00
e}

& 500kg

s
—/

0
Mk

12

el ol 28 A A
tel g ol 2

2
—

.I

K]
ol
i
160

3

_?_
15.7.4. HJl=

15.7.3.

=
=

BA

He

T Al

: 0

Tl

=

et

15.7.5. JIEF =2 & =30 2

H

Ol=2elEE2(EPCRA 313 73E)

15.8. 2228l (Molybdenum)

b Al

S
[l

o <l

H

1l
Y
iy
K]
ol
&1
<

.I

_I

3

3

15.8.1.

Rl
O
%0
Rl
KH
]
il
H

00

b
00
1o

i

clEol 28 Al :

t

)

i
ol

Xl
=

I

P

s
15.8.4. HOI=2cI &0l 2

15.8.2.
15.8.3.

& 500kg

s
=

ro
nE

12

T+ Al

gt

2te [0l 2

_I

KJ
o)
O
160

I

o
+

NEEDI=

T Al

st

CtH=
O A O

|.

. off

T Al

&t

15.8.5. JIEF 2 & 2A=2E0l
16. JIEF A

b

00

X

=
=2

16.1. &4=2

fill

H
e

o)

&l
<J

)

=]

(=S 1Al M2020-130

A=l

ki

i0J
A

Kl

ok

i
1]n
IH
ol
=l
Ok
ol
[

K
=
Ll

L
T

ol
—

-

23 Y 22X

=13
=,

(2t

EU & Regulation (EC) No. 1272/2008 Annex VI

EU 7 & Directive 2009/2/EC

=% DAl H2020-48=

i

REACH 82& The restrictions for nickel under Title Vil of REACH Regulation.

SE XM BAAE (http://ncis.nier.go.kr/main.do)

ol
o

AAMAEE (https://msds.kosha.or.kr/MSDSInfo/kcic/msdssearchlLaw.do)
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