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8.1.1. #(Iron)

O 2 #& : TWA 1mg/m’

O ACGIH & : Xtz 8l

O MEstd &)= U283
8.1.2. EFAFZE & (Calcium Carbonate)

O 2 #& : TWA 10mg/m

O ACGIH & : Xt=28l3

OMsSsty L&)|F: XIS
8.1.3. 23t&Z&(Calcium Fluoride)

O=2U 7E: XNH=eds

A2 gls
8.1.4. &2l2 2=(Silicon Metal)

O 2L #& : TWA 10mg/m’

O ACGIH & : dleais

O AN 2 SHXA Lijlx : GH%FS‘A%
8.1.5. Ol &HSHEIEF& (Titanium Dioxide)

O 2L #& : TWA 10mg/m* &etMd 2

O ACGIH #& : TWA 10mg/m’

O dsstd &2J|&: N=8lS

]

8.1.6. &2H(Manganese)
O =W =738 : TWA 1mg/m STEL 3mg/m’
O ACGIH & : TWA 0.2mg/m’
O MBS LEJIE: XIE3

8.1.7. A& (Chromium)
O =3 #& : TWA 0.5mg/m" (2=)
O ACGIH =#& : TWA 0.5mg/m’
OHMEsty LE)|IF: XIS

8.1.8. =2l Bl (Molybdenum)

O 2 78 : TWA 10mg/m (S X!), TWA 5mg/m' (
m:!

O ACGIH #& : TWA 10mg/
O d=st8 L&2J|&  A=8lS

% 8% 8

O=U =& :
- TWA : 5mg/m’
- STEL : -
8.2. =&&tc
NS A Sls fA & &3S otXl OHAI2.
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8 TASLE, 24A12F 20l OFR X20| AUS, KAISE
SAE2 & : chromiumlll oxide, OECD TG 405, GLP
O SED HBA :SED WUoIY 222 22E
O 1= 1ol
=% 3dE, JdE &2, 38 =22 SJI0 2o Sdlol A8 0|2z ==L H
LIEtE JIsH&0l US
O gad
- |ARC : 3
- ACGIH : A4
O MANE HOIRA
§l_| |9| O:l/\Hﬂ|O|AI-A|3‘:4 OI:/\-|
ANEZ L Hs SHBEHO| AIE Z210H AIZEEH 22 [ 84, EU Method B.21
M W EIRF 0IRA HERE 0|Ect AMAIY 21 4, FAISE

chromium chloride, OECD TG 474, GLP

O AH /\IE/\-|

o
In

E Az MAISH AE 21 Jld =S40 2L 22
SAF2 & Chromium(lll) oxide
O SEEEAIISY (18 &=5)
=25 8292 2o IS4l US. AMEUAH JIE =2 oA
A2 T = 158 S2H 8AIZIIIKl EFMOl 2H|, EQ 015 &S558 &It
O SEEXAISY (Bt &)
HEE Aoz ZR HEFIINMASH AIE 210, =4 J& o
bw/day%=21, 1,216 mg/kg bw/day
HEE HACZ 5 HEAIIMHSH MY 20 JIHE 95et80] 2H&
AZ Bl AEMS LOAEC = 4.4 mg/m3 SAISE
O g2Rd : A=els
O JIEt olild Het: A2 eSS
11.2.8. 22|28 (Molybdenum)
O =24 s4
- 27 1 LD50>2000 mg/kg Rat (HE /2=, A2 SIS, OECD Guideline 401
S A2 2 CAS No. 7439-98-7)
- &1l : LD50>2000 mg/kg Rabbit (AFZ1E, OECD Guideline 402, GLP,
S A2 2 CAS No. 7631-95-0)
- &8 LCh0>3.92mg/f Rat (At 1S, OECD Guideline 403, GLP,
S A2 2! CAS No. 86089-09-0)
O I8 244 £= =24
ENE 0|88 IIRRAL/A=4 =20l AKX 22

2821
X

S A2 & CAS No. 1313-27-5)

(OECD Guideline 404, GLP,

SHELXN HS
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chromiumlll oxide,

UM, H e
chromiumlll oxide OECD TG 413

nio



=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

S-8016.B5 16 10| X| = 12H| O] X| MSDS-WM-003-15 (rev. 7)



: EC50 7444.076 mg/¢ 96 hr

2|
=

TT

2 22(Silicon Metal)
=

TT

2

El
O0F =7 Uzeds8
O &Z2%& : EC50>1000 mg/L 48 hr
at2H(Manganese)
2 : LC50>50 mg/4 96 hr

o <
N
U
M
n
P}
ol
Q
0

O07, &%, &7 NS8US

12.1.8. 22| Edl(Molybdenum)
O O{& : LC50 800mg/L 96 hr

= 8lS

no
no
~

Z(Silicon Metal)
2ol - 282

J

X gy 0x o

e

= M ?r ITBA T

12.2. &84 & 2dl4
12.2.1. E(Iron)

O &FH 2old : 29SS
12.2.2. BtAF2ZEE (Calcium Carbonate)

O Xs4d, 2ol : 288
12.2.3. 232 & (Calcium Fluoride)

O &84 log Kow -0.58

O 2ol : A=8is

L Aleglz2

O §rc>, — O b=
12.2.5. 0| AFSHEIEF= (Titanium Dioxide)

O &F4 2old : 1291
12.2.6. &2H(Manganese)

O &FH 2old : 29SS
12.2.7. A& (Chromium)

O &24, 2old : 29SS
12.2.8. 22l B &l (Molybdenum)

O &24 :log Kow 0.23 (=& X)

O 2olld : H2gls
12.3. 254
12.3.1. E(Iron)

, dEold - A=8S

_|
12.3.2. Et&F2ZE(Calcium Carbonate)
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=4 : BCF 3.162
MEolA : =83
12.3.4. A 2|2 2= (Silicon Metal)
O s=4, M2oHM - XI2g2
| Et = (Titanium Dioxide)

Aoxt2os

AL BA O

O
o >
M o
L
z
HI
%
0x

12.3.6. t

OOE
Hru

i 0

Manganese)
=M MSFA R

I/\

U
Qe
olo

-

12.3.7. 2&(Chromium)

HA=Zold @ Xt

O
o
ih]
>.

0
r

O
Ok

Hh
0z

Q p_L
f
£Q
0o

=+

12.3.8. 2 (Molybdenum)

, d=old : AUH=8l

[

00

e

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

HNE=28=]

Calcium Carbonate) : Xt&
2t & (Calcium Fluoride) @ XtE &t
2 22 (Silicon Metal) : It=2 1S
El = (Titanium Dioxide) :
Manganese) : A2 S
Chromium) : logkow = 0.23 (3)
Al (Molybdenum) @ XIS S

29s

LT HA O

,\
=
o
>

>

9 ruz rum rm rum
> o ot
tol M
m

p]

fu

€0

00

0-‘?

[IHU S

H
(

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
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£

F=1
=]

g =S I

12

[=y
[

x MESol o

& (Iron)

15.1.1.

15.1.

==
1o

)

R
oH
R0
Rl
KH)
m
K
H

& 500kg

F2R7 &

et Al

g0l 2

g=082te

_‘,O_
15.1.4. HOI=2cI 80l 2

156.1.3.

NEEYI=

T Al

gt

H

T Al

=

15.1.5. JIEF =W & =0l 2

t#5 (Calcium Carbonate)

5.2. Bt

1

15.2.1.

R
Ok
R0
Rl
KH)
~
Ll
H

00

ZN

D
00
[

i

A

=l

clgol 2

t

&l

O
ol

Xl
=

F

P

2
15.2.4. HJl=

15.2.2.
15.2.3.

o
+

i

1o

A

=

tel ol 2

il
—

CtAH=
O BA O

. off

T Al

st

15.25. JIEt =W & 2A=-0l 2

15.3. 23}2&(Calcium Fluoride)

00
&3
00 oo 00 O ToO
38 B3~ ©
oo 00 g0 = -
G 1’ B’ K=
x = Ik
MMFN:@
R MFE X g
o o R
ww e T
999@.@
s 335 °mw
3 30 B0 =
oo B0 g
H A do
&Rl RA 2
S o s o M
3 of W~ ©
oo =~
— o o < W0
M M mm ™
0 W W W W

o — T T

15.4. Alg|2 2=(Silicon Metal)

15.4.1.

R
I
R0
Rl
Kk
m
i
H

0l0

BA

00
1o

i

Al

gt

te| ol 2
_I

&l

O
ol

Xl
=

[3

P

5
15.4.4. HJl=

15.4.2.
15.4.3.

= 500kg

sy
=

o
nE

D HI2

2ol 2let A

2t

KJ
ol

1]

3

ol =
28

gt Ml XNIZHDI=

tel g ol 2

2
[l

CtAH=
O BA O

. off

Al

st

15.4.5. JIEF =2 &L 2A=3-0 2

15.5. 0| At BLEIEb&(Titanium Dioxide)

T Al

st

o <

H

1l

0

g2

|.

ol
&l
<J

|.

156.5.1.

=
1o

Rl
Ok
RO
w
Kb
m
il
H

T+ Al

=l

2t ol 2

_I

Pl
OH
ol

[3

P

3

15.5.2.
15.5.3.

T+ Al

st

clgol 2

t

=l
K]
oJ
O
160

9|5 20t
15.5.4. HIl=2t2I 80l <2

=)
=

BA

C|
o

|.

: off

T+ Al

st

H=2
HA O

ol e

Saal

st

15.5.5. JIEF 2 &L =0l 2

15.6. 2&2t(Manganese)

Tl

st

ol <l

H

Bl
N

H

.I

3

ol
&l
<

3

15.6.1.

Rl
oH
s
s

-

<0

)
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SEHLAUHUHASE (M=) 1200E)
CEIEEYEE
sigllzgdsz

15.6.2. st=t=E 22|H0 28t #H i8S

15.6.3. FIg=tM 220l 28t #AH 257 =5 = 500kg

15.6.4. Ho|222lgol 2 #H : HLelsS

15.6.5. JIEt 2 U & A=l 2st Al
Ol =22/ 32 (EPCRA 313 #&) : digtE

15.7. 2 &(Chromium)

15.7.1. MM BAH U 28t 7
AAEBSHUHAEE (SE=D]: 60HE)
Ze|HaRHsd
SSHLTCHUHASE (MEFI] 0 1204E)
LEIELEE=E

15.7.2. st 22 |Hol 2st #A : HEgelsS

15.7.3. g3t 22|86 U 2/t #H : 257 252 500kg

15.7.4. Ho|l=2t2| 80l 28 #Hl : HEeUS

15.7.5. JIEF 2 & 2A=-40l 28t X
Ol= 22l 82 (CERCLA R#E) : 2267.995kg 5000 Ib
Ol=222| 82 (EPCRA 313 #Y) : dig &

15.8. £cl28I(Molybdenum)

15.8.1. MHHHEBAHAHN 28t Al
LEIELEHEE

15.8.2. stet= & 2c|IH0 2t A L elS

15.8.3. g Serd&e|Hol 28 7H : 27 =35F 500kg

15.8.4. Ho|=2&elgol /8 #H : XNFHIIS

15.8.5. JIEF 2L & 2A=-0 28t M :oHEelS

16.2.
16.3.
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=9 =X
Atotd B4
SISI2Z0 2R -EA Y SHAHMBAXZ 28 J|E (=S5 DAl H2020-1308)
NELS2 DAl M2020-485 (stat2d L Seld Xt =5I|&F)
EU B8 Regulation (EC) No. 1272/2008 Annex VI
EU #& Directive 2009/2/EC
REACH 8% The restrictions for nickel under Title VIl of REACH Regulation.
Stst=2 2 H B A AE (http://ncis.nier.go.kr/main.do)
OHMEBAHASH 2E A HMEE (https://msds.kosha.or.kr/MSDSInfo/kcic/msdssearchlLaw.do)
282 B2 AMAE (http://hazmat.mpss.kfi.or.kr/material.do)
Z= LI 2017, 3. 24,
MY 2 LD 2 ONE 247X HE, 2021, 8. 10.



