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X HEO et =EFI/F NEIF FCBE, PHEEL AHEE J/AYE
8.1.1. E(Iron)

O 2 #3& : TWA 1mg/m’
O ACGIH &8 : =83

O d=st8 L2J|&  AI=8lS

8.1.2. EtAFZE (Calcium Carbonate)

O =W =& : TWA 10mg/m’
O ACGIH #E : It=83

O destd 2= NZ8S

8.1.3. 235t2r&(Calcium Fluoride)

O=2U 78 N=8S
O ACGIH #& : It=8lS

O dsstd LE2J|&: N=8lS

8.1.4. &lel2 ==(Silicon Metal)

O =W =& : TWA 10mg/m’
O ACGIH #&8 : MHE8l3

O d=st8 L2J|&  N=8lS

8.1.5. Ol AFSHEIEF= (Titanium Dioxide)

O =W =& : TWA 10mg/m" 2t 2
O ACGIH 7#& : TWA 10mg/m’

O destd 2= N=8US

8.1.6. &2tH(Manganese)

O 2ZUWH 7#F : TWA 3mg/m* (&)
O ACGIH #& : TWA 0.02mg/m’, TWA 0.1mg/nm’

O dsstd E2J|&: N=8lS

8.1.7. LIZX(Nickel ; Raney nickel)

O 2 7& : TWA 1mg/m’ (2=%)
O ACGIH #& : TWA 1.5mg/m’

O d=std L&2J|&: N=8lS

8.1.8. =2l Edl(Molybdenum)

O =W =& : TWA 10mg/m’
O ACGIH 7#& : TWA 10mg/m’

O A 2 SHA Lijl_?r_:_ : II,EO—IQ

o= & IT HA O
% 2 &
O =2U 78 :
- TWA : 5mg/m’
- STEL @ -
8.2. -&ael
HE AME Sole 74 L EAHS 6t OHAI2.
QHEE DE oF2 [Al MAHGHAIL.
QHEE =2 TAISE & BIE Al NIESHAIL.
SA W MY S 22 AN
8.3. &St 3R &
PEEEHY IS SOt =2A BHIIEXIE AFE0HAI 2.
=2 EX S &Xlot HeEgst M350
S-10018.D2 17 HO|X| & 5H 0| X|
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NOAEL = 1000 mg/kg bw/day, OECD TG 210
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LOAEC = 1mg Ni/m3 OECD

ol

L]

ol

a

O J|Et
11.2.8. 22| Edl(Molybdenum)

0
Uir
0

]

GLP,

, OECD Guideline 401,

: LD50 > 2000 mg/kg Rabbit (A2 81 S, OECD Guideline 402, GLP,

S A2 & CAS No. 7631-95-0)
1 LC50>3.92mg/4 Rat (At2 SIS, OECD Guideline 403, GLP,

S A2 & CAS No. 7439-98-7)
S AE 2 CAS No. 86089-09-0)

132 1 LD50>2000 mg/kg Rat (2

— 2
[=]

0l0

=il

b0

&)l

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

(OECD Guideline 404, GLP,

0

nr

JUJ
5
4
JH
i0J

<0

oI

)

ib0

(OECD Guideline 405, GLP, At % CAS No. 1313-27-5)

Rr

MSDS-WM-003-21 (rev. 2)

17 HO|X| & 11H 0| X]

S-10018.D2



O 387 H2d : I=8lsS
O mo= ey
JlUIO()S 0I28 IR UE AIEZ 0 &0l ALK $S
(OECD Guideline 406, GLP, AtSZ CAS No. 86089-09-0)
O ggd
- UELSTE A2
O dMNE BHolEd
AMEZ U DIMESS 0188 SAHSAHBHOIAIZE ZU AL S R0 422101 84
(OECD Guideline 471, GLP, S At2 & CAS No. 18868-43-4)
ANg2t Wl IRF SENSHHOAISZ2 Y HAES S20 428101 4
(OECD Guideline 476, GLP, S At2 & CAS No. 10102-40-6)
O dAa=d
HEE 0| S& MASHAIEZ D NOAEL >60mg/kg bw/day (L& (L= AN HXt
2 AEE 1D Y (60ma/kg BW/D)OIA ZEFI12 S0 OE Fas JIgh)

(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 AtE2Z& CAS No. 10102-40-6)

HEE O|IES LESH/ZDIFEHE AIEZ N 0148 S, 2E=SH/2H=YH

NOAEL >40mg/kg bw/day (OECD Guideline 414, GLP, 2 At=22& CAS No. 10102-40-6)
YIS (18 = &)

HSs ANSZD PR KAl ALK&

0
b

Ja

0z FH
A
Z 0

b=,

Ol

= = 2PA OFH

-/ o —

to
il

A
T,

=]
OECD TG 401, GLP, R At22& CAS No. 7631-95-0)

& AH, AP
SHELSHAMEZ Y JIE

O SJHEHAI=H (Bt & 5)
FdFEIELE AMEZ L 21 HE SAEF 24 NOAEL = 17mg/kg bw/day(nominal)
(OECD Guideline 408, GLP, R At22Z& CAS No. 10102-40-6)
ZRU=ELE AEZ N =3 P2l s£2 EIF, NOAEC >100 mg/m air (nominal)
(OECD Guideline 413, GLP, # At22& CAS No. 1313-27-5)

O golwold : Utzels

O JIEt Rold & UHgels

12. 830 0IXI= Z&

X HE0 25 HFETF L8 s, P8 §2Z HEF J/HE.
12.1. dE=S4
12.1.1. E(ron)
O 0=
LC50 13.6mg/Z 96 hr (Danio rerio, LCO, 96h, &gt;100,000mg/L, S AE2& : 51274-00-1,
OECD Guideline 203, Brachydanio rerio, LLO, LC50, 96h, &gt;10,000mg/L, FAIS2E :
1317-61-9) x =X : ECHA
O 228 ECHA EC50 & gt;100 mg/L 48 hr Daphnia magna
(RAE2Z : 1309-67-1 OECD TG 202) x* =X : ECHA

S-10018.D2 17 HOo|X| & 121 0| X| MSDS-WM-003-21 (rev. 2)



12.1.2.

12.1.3.

12.1.4.

12.1.5.

12.1.6.

12.1.7.

12.1.8.

122. 354 € &

12.2.1. &

12.2.2.

12.2.3.

S-10018.D2 17 H[O|X| = 13H| O] X|

m
>

U
o

Juimt&"jmrtﬂjMﬁijjmJgjmm

(Calcium Carbonate)
: LC50 >56000 mg/f 96 hr

HPNT=Rer =

: EC50 22000 mg/Z 96 hr
(Calcium Fluoride)

: LC50 15406.743 mg/L 96 hr

: LC50 13813.729 mg/L 48 hr
: EC50 7444.076 mg/4 96 hr

Z(Silicon Metal)
’DI-DI-E’IE Xl.EO-IQ

4L BA O

ElEt= (Titanium Dioxide)
: LL50 &gt:100 mg/L 96 hr Oryzias latipes (OECD TG 203)

EC50 &gt;100 mg/L 48 hr Daphnia magna
(48h—EL5ODaphn|a magna&gt; 100 mg/L, 48h—EC50&gt; 100,
48h—EC10=91.2 mg/L, OECD TG 202)

O =5 @ Erl50&gt;100 mg/L 72 hr J1Et (Pseudokirchneriella subcapitata,
72h—EyL50&gt;100 mg/L XI==4], OECD TG 201) % &M : ECHA

at 2+t (Manganese)

O & : LC50&gt;3.6 mg/L 96 hr Oncorhynchus mykiss

(OECD Guideline 203, GLP) * &X : ECHA

SR TN )
0f> n

n

nLJ

Ompx OO O O OO

O O o
Z @ %N B

I
IIIU

GLP) % &X : ECHA
I(Nickel ; Raney nickel)
: NOEC 1.1 mg/¢ ~ 0.04 mg/{ Brachydanio rerio ¥ =X : OECD

5 A=8lS

1 88.2 #g Ni L-1 Pseudokirchneriella subcapitata ¥ =X : SIDS
¢l (Molybdenum)
: LC50 609.1 m¢/¢ Pimephales promelas

QEI-HII,U_QHJY
imlﬂimﬁim

OmwOOO

(OECD Guideline 203, GLP, 2 At2Z CAS No. 10102-40-6) x =

O
I
i
IlﬂJ

: EC50 130.9 m/¢ Daphnia magna

(OECD Guideline 202, GLP, 2 AF2Z& CAS No. 10102-40-6) 3

O X8 : EC50289.2 m¢/g 72 hr JIEF
(Pseudokirchnerella subcapitata, OECD Guideline 201,
SAFE2ZE CAS No. 10102-40-6) x =X : ECHA

i

ol

==

2(lro

2

Fd, 2old : I=8lS
Z2s

s

t % (Calcium Carbonate)

=
54, =zofld : A=8S
2

ol 0x

t & (Calcium Fluoride)

> log Kow —0.58

OuHuOrgJO
[p=ICU |

=
=
TT

0_>|_

S

HEE, K44

EPN

=,

22t% 1 EC50&gt;1.6 mg/4 48 hr Daphnia magna (OECD TG 202, GLP) %=X : ECHA
X8  EC50 4.5 mg/L 72 hr JIEt (AMES : Desmodesmus subspicatus, OECD TG 201,

- EHCA

- ECHA
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12.2.4.

Z(Silicon Metal)
: 77 log Kow ~57 log Kow (OECD Guideline 117) % =X : ECHA

: I|.EO—IO

L BA O

Et= (Titanium Dioxide)
, 2ol - 2 es

4L BA O

I gy 0x
Jp

OO0 p O
s

N
N
o
o
Iz [
o on

P
1l

12.2.6.

N

(Manganese)

d, 2old - =S

O o O
Pl
i
0l0

¥

12.2.7. U

~

(Nickel ; Raney nickel
2old IS8 S

4L BA O

o

E
Mo IT
0x

= 0z

0x

12.2.8.

o]

(Molybdenum)

, =old : =8l

0l0

uOmmO
u

OF

12.3. 8=
12.3.1.

>i

A (Iron

HEold - ASAUS

o 0

@(3
> O
w o

X

12.3.2. t

.
l

(Calcium Carbonate)
:BCF 3.162

S ENI=A =

o 4L BA O

O

0_>|_

w O O
0z
AL
ol

12.3.3. P

e
0f>

(Calcium Fluoride)
: BCF 3.162

Cx2os

AL BA O

fol

=A

0z O
HD
=1l O_L
0x

12.3.4. Z(Silicon Metal)

: 99 ~ 77 (OECD Guideline 301 A, GLP) x =X : ECHA
NN I=Rt =
|Et = (Titanium Dioxide)

M2 REUS

LT A O

o
rH
n oy
{7

| O)—

O<DmZC>O

HI
%

12.3.5. Ol &t

F o> 0z OfF

P

tol
0x m

O
>.

=
[ v 0

o<30
0

T
0x

12.3.6. t

Manganese)
<81 % =X : NITE

o : A= AUS

O e 0%
"|'

JN

12.3.7. LIZ(Nickel ; Raney nickel)

o MM AH=2elS
2| B &l(Molybdenum)

O s=4:4.9 (L/kg) % =X : ECHA
OwﬁwA:ﬂéa%

124 EZ 0lsd : It=8lS

MMO

12.3.8

12.4.1. ’%(lron) log kd = 5.3 ¥ X : ECHA

12.4.2. EH&E2Z & (Calcium Carbonate) @ AI2 813

12.4.3. 232 &(Calcium Fluoride) : Xt2 8l

12.4.4. &2|2 2% (Silicon Metal) : 2SS

12.4.5. Ol &tSHEIEF= (Titanium Dioxide) @ A2 8ls

12.4.6. ¥2HManganese) : kd = ca. 994, OECD TG 106 # =X : ECHA
12.4.7. LIZ(Nickel ; Raney nickel) : XI22 S
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12.5. JIEP He et
12.5.1. E(lron) : X288
12.5.2. Et&tZ & (Calcium Carbonate) @ A28 S
12.5.3. £3t2r&(Calcium Fluoride) : X2 8lS
12.5.4. &2|2 ==(Silicon Metal) : tZ2 LS

+

12.5.5. 0| At3}LE|EF & (Titanium Dioxide
12.5.6. &2H(Manganese)

a
A1
€
00

2+2t2 Ceriodaphnia dubia : NOEC = 1.7 mg/L 8d OECD TG 211, GLP

0 & Oncorhynchus mykis : NOEC = 0.77 mg/L 100d

A2 Ditylum brightwellii : EC50 = 1.5 mg/L 5d % =X : ECHA, NITE
LI

12.5.7. LIZ¥(Nickel ; Raney nickel)
S NOEC28d=21.7 mgNi/L ASTM 2004, APHA 1998, GLP, 1 & NOEC40d=0.0036mgNi/L
= At= & nickel dichloride
S5 S NOEC22d=0.0264 mgNi/LEPA/600/R-95/136, 281 S NOEC40d=0.040mgNi/L
S A= & nickel dichloride % X : ECHA
12.5.8. 2B (Molybdenum)
013 : Oncorhynchus kisutch, NOEC, 28w =&gt;19.56mg/L, FAt=2& CAS No. 10102-40-6,
222 @ other : Chironomus riparius, NOEC, 14d, =393mg/L,
other guideline : OECD TG 218, S At2Z& CAS No. 10102-40-6
=2 : Dunaliella tertiolecta, NOEC, 72h, =938 mg/L, ISO 10253,
= At=Z& CAS No. 10102-40-6

% =X : ECHA

13. HIJIAl =2]Atet

13.1. HOIEE - =8l
13.2. HIIIAl =2 AHE
HOI= 2cl80l SAE 32 780l SAE F2AASES DHOA L.

SEXZ0ILE A2r2 YERAHO |ATHII22 01E SEA.

DIO

14. 250 228 2

14.1. RUHS : L AS

142 | HE AHY : ofi8lS

14.3. 250 AH2 284 S2 : iE8sS

14.4. 2JIS=(oll€ 3l BR) - HEelS

145 HLESH(GHY E= Hl HE2=Z2 HII) : Hl HE

14.6. NEXIt 28 EF= 25 =00 ZEioll & BRIt JAL 2R SESs A
14.6.1. 2t Al HI& XX : HE SIS

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

-

15. 88 AHESE

X HEO & IS 0=, PEHEEZEY IHE2E J/IE.
15.1. &(Iron)
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15.6.1.

Kl
1]
RO
Rl
Kk
~
Ll
H

MSDS-WM-003-21 (rev. 2)

17 HO|X| & 16H 0| %]

S-10018.D2



n

I
I
ML
o1
o
S
&

15.6.3. FIg=tM 22|l 28t #H 2
15.6.4. HO|=2t2| 80l 218 #Hl : HEeUS
15.6.5. JIEF 2L & 2A=-0 28t M :oHEelS
15.7. LIZ(Nickel ; Raney nickel)

15.7.1. 1S A0 28t Al
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16.1. Atg2 &H
AtHotd B2
SISI2R0 2R/ -HAl ¥ S2oMBAT2 M 28 J|=E (=SF DAl H2020-1308)
DNECS2 DAl HM2020-483 (Stat2Z 2 SelX Xt =&5I|&E)
EU 81 & Regulation (EC) No. 1272/2008 Annex VI
EU 7 & Directive 2009/2/EC
REACH 8% The restrictions for nickel under Title VIl of REACH Regulation.
SIS E Y EAIAE (http://ncis.nier.go.kr/main.do)
HNMBAHSH S EAMEE (https://msds.kosha.or.kr/MSDSInfo/kcic/msdssearchLaw.do)
IO E 2 FEAAE (http://hazmat.mpss.kfi.or.kr/material.do)

16.2. == B4LdLAX:2017. 11. 6.

16.3. & &=L =FONE LA+ 2X HE, 2021. 8. 10.
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