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P260 =&-8-JtA-OIAE-SJ]- AXg 012 S20tAl OHAIL.
P264 Fg =ll= Fle 27E EHMol WAL
P270 Ol MIZ= AMEE [H0il= ZHOLE, OFAIILE S 0HAl OFAI 2.
P280 ES¥L-E239-EoH-UHHESHE HEGHAIL.
p285 EJIJt & &KX ¥= RUME 287 ES+E ZHECAR

2.2.42. U=
P304+P341 S0t S50l HHARAXIY dEel SIIF A= RC=2 HI|J) SS6H)| 22

AAZ tE S FHOAIL

P308+P313 =& L= X0 RAEHE 2sHHQ XH-F2/8 H2AL.
P309+P311 ==L S2HES LI 9202 (2AH MES HOAIR
P342+P311 S&J| S40| LIEHUE 2Z2J12(2AHS MESE 22AL.
P302+P352 IR0 =28 LE2 HIsS SE A2AL.
P333+P313 LIRA=d = SEH0I LHEHLIE SfstH 01 £X|- £ S F6HAIL
P363 LAl AHEHE 2ZF & 2/=2 MEGHAIL

2.243. N&
P405 236t MEGHAIZ.

2.2.4.4. HJI

P501 (& H0 HAIE Lol el LSS 018 HJIoHAI2L.

2.3. Roi-FEH ERINEN ZELXE= JIEL RAN-HAE

Ora& & (Arc Ray) & ATHE (Spatter)= =1t IR E =&AIZ2 = US.
MOIZEU st OQHMAIDNE REE = AS

X HEW et Ro-9188 EFI/F N2 {CEZE, PEEEE NEE J/MHE.

o TEPARE e 3 TV
== o
2) A= 2oio
(Chromium) 0 AEELS 0
3) LIZ 20io
(Nickel;Raney nickel) 0 NEUS 1
4) 2cl=2d 2o =R =]
5) &2t 0 Tagle :
(Manganese) e
3. 2HAEC 2 3 aoy
[SI=lg= PN ] Cas No. EU No. / KE No. e (%)
=
1)(7()“) 7439-89-6 231-096-4/KE-21059 63 ~ 68
2) A8 7440-47-3 231-157-5/KE-05970 17 ~ 20
(Chromium)
3) L
(Nickel ; Raney nickel) 7440-02-0 231-111-4/KE-25818 11 ~14
4) Bel=dl 7439-98-7 231-107-2/KE-2542 2~ 3
(Molybdenum) 7 5427
5) &2t
7439-96-5 231-105-1/KE-22999 1~2
(Manganese)
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 TWA 1mg/m' (2
: TWA 1.5mg/m’

O =2U 73
O ACGIH &

8.1.3. LIZX(Nickel ; Raney nickel)
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8.1.4. 22| E &l (Molybdenum)

: TWA 10mg/m’

O =uU 74

: TWA 10mg/m’

O ACGIH &

ol

tH(Manganese)

1.5, &2

8.

: TWA 1mg/m’, STEL 3mg/m (&)

O =2U 73

: TWA 0.02mg/m", TWA 0.1mg/m'
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: LD50 20000 mg/kg Guinea pig

11

— 2

I'LC50>100 mg/m 6 hr Rat

a0

=10

HAH, JILITI 2

I, 8=

O A &

(Ot

4, A= 8lS OECD TG 404

24
=

o0
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o =

FE X 25, NOAEL = 10 mg/kg bw/day

=

24
=

Z 1k, NOAEL = 1.1 mg Ni/kg bw/day (OECD TG 416)
14 HO|X| = 8m 0| %]

SH
=]

HE 2HMITH MASHAIE (OECD TG416)

sS4 A
=

F

cC
=

t

2
—

F

g

- IARC : 2B
- ACGIH : A5
- NTP : R
-EUCLP:?2
o

Fe0l
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O EZHERFII=H (18 &5)
SEI Y ANHE, HES & MEOIA
O EZEHIII=Y (B2 &)
S8 &84, HE=S ICSC2001 ECETOC TR33
=5 LA BI=Es8=sd2 Hol &2tet defs =0, 2N SSU 875 LHAZ
LOAEC = 1mg Nl/m3 OECD
A=

O <=O|C>OH/\-| :
O JIEt Soid & Iz sS
11.2.4. 22| Ed(Molybdenum)
O ag E/\'|
- &7 LD50>2000 mg/kg Rat (HE /4=, At2SlS, OECD Guideline 401, GLP,
S A2 2 CAS No. 7439-98-7)
- &1l : LD50>2000 mg/kg Rabbit (AF2+81&, OECD Guideline 402, GLP,
S A2 2 CAS No. 7631-95-0)
S92 : LC50>3.92mg/4 Rat (AHZ SIS, OECD Guideline 403, GLP,
S AF2Z CAS No. 86089-09-0)
C

ENE 0|88 NIRRAL/ANIE A2 A=0] ALK ES
(OECD Guideline 404, GLP, A2 CAS No. 1313-27-5)
O dgt = &o £= =3

ENIE 0IBE A3 EA/KDM AEED 230
=

il
1]

ESPN

b
olo

(22X 0.33, 2243 0.33,
(OECD Guideline 405, GLP, SAIE 2

= AANAIEIZE D B

AS No. 1313-27-5)

(it

d=&
O 387 H2d : I=8lsS
O n/= umely
JlUIO()S 0I28 IR UE AIEZ 0 UIE0] ALK $S
(OECD Guideline 406, GLP, RAt=Z CAS No. 86089-09-0)
O ggd
- UELSHE A2
O dAMNE SHolEH
AME2 U DIM=S 0/18e SASAHABOIAIE Z2U HAIE2S S0 422101 sS4
(OECD Guideline 471, GLP, R At2& CAS No. 18868-43-4
ANg2t Wl ZRF SEANSHHEOAISZ2 Y HAES S20 428101 4
(OECD Guideline 476, GLP, S At2& CAS No. 10102-40-6)

HEZE 0|25 MAIS A AIEZ D NOAEL > 60mg/kg bw/day (D& (= AMANDE & Xt
U AEE XD 22 (60mg/kg BW/D)OIA ZEED|Q S0l 0 H&s I8

(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, A2 & CAS No. 10102-40-6)

HEES 0ISE LESH/ZIIE@HE ANEZU 01483, LE=H/2HSH

NOAEL > 40mg/kg bw/day (OECD Guideline 414, GLP, R AI2Z& CAS No. 10102-40-6)

ST-316 14 H 0| X| & 9| 0| X| MSDS-WM-010-12 (rev. 11)



O EdEHEAMISH (18 &=5)
HEMIMNHASH AMEZN P2l XAl AFKI R S5 SEEE 264 0b2A 6l %=,
A A AFZ (OECD TG 401, GLP, S AI2Z& CAS No. 7631-95-0)
SasU=SHAIgZ D D&
O SEHEHEMISYH (B2 & 5)
ARBIELE AE§ZE N = e SAMF2A NOAEL = 17mg/kg bw/day(nominal)
(OECD GUIdellne 408, GLP, R AI2Z& CAS No. 10102-40-6)
ARBELE AEZ2N = P22l s=2 &I NOAEC >100 mg/m air (nominal)
(OECD Guideline 413, GLP, S AIS2& CAS No. 1313-27-5)
O EQRHA : IIEelS
O JIEt Rdld I& : XA=8S
11.2.5. 22H(Manganese)
O=24d =4
- 33 : LD50 >2000 mg/kg Rat (OECD TG 420, GLP)
=N ENI=R =
-5 : 2& LC50 >5.14 mg/L 4 hr Rat (OECD TG 403, GLP)
Oy 8Ad = =24
E)E a2 =24 AMg20H =24 90S OECD TG 404, GLP
Aot &4 T= =24
ENE Haoz =4 /A=24 AIEZ21 A=24 1S OECD TG 405, GLP
O 38 MY I=els
O e ol
0IRAAAE a2 2N HLLNAAIE 20 Weld s OECD TG 429, GLP
O gy
- ACGIH : A4
O MAIHE HOIRA
M2 ZRSE HYMES 0|26t GAMO|AAIE 2, HMHYOIAS RUGH $S
SA=SE 1 7773-01-5 OECD TG 473, GLP
O MASH: 0IRANHM ZDIEA AME 2 BHOF XIARF JIE EHOH(E €5)JF LIEHY
O EFEMAMII=EL (18 L&) HEgs 2o
O SHEHMIISH (Bt2LE)
SEI Y MEHN gats Lo
=02 HACZ 10HE 2t SEULIESH AMEZ 0, H2tAQ 2T sA 2t [ =X
HXIOF S E HAZ DAL JI2X SHI22 202, UEN HE S, HIIS, SI1H
SHd Hs0l /AS. NOAEL = 0.7 mg/m3
O S 74 : MHzels
O JIEt Rdld H& : XA=28S

12. @30 0IXI= &&

X ME0) et HF2F ZLEZ
12.1. dEi=4
12.1.1. E(lron)
O =

LC50 13.6mg/¢ 96 hr (Danio rerio, LCO, 96h, &gt;100,000mg/L, SAI2Z : 51274-00-1,

OECD Guideline 203, Brachydanio rerio, LLO, LC50, 96h, &gt;10,000mg/L, SAIS & :

4]
0%
0
A
g
S
My
iy
N
S
o
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1317-61-9) % =X : ECHA
O 222 : ECHA EC5H0 & gt;100 mg/¢ 48 hr Daphnia magna
(RAFS2Z : 1309-67-1 OECD TG 202) * =X : ECHA

O X5 Xzeld8
12.1.2. 23 2(Chromium)

O0s, a8 X8 NS8S
12.1.3. LIZ¥(Nickel ; Raney nickel)

O & : NOEC 1.1 mg/f ~ 0.04 mg/{ Brachydanio rerio ¥ =X : OECD

O IEeUS

O =% :88.2 #g Ni L-1 Pseudokirchneriella subcapitata * =X : SIDS
12.1.4. 22l B8 (Molybdenum)

O & : LC50 609.1 m¢/4 Pimephales promelas

(OECD Guideline 203, GLP, S AI=SZ& CAS No. 10102-40-6) ¥ =X : EHCA
O Z2+% : EC50 130.9 m¢/2 Daphnia magna
(OECD Guideline 202, GLP, SAIE2Z CAS No. 10102-40-6) % =X : ECHA

O X% : EC50289.2 M/ 72 hr J|Et
(Pseudokirchnerella subcapitata, OECD Guideline 201,
S A2 Z CAS No. 10102-40-6) * X : ECHA
12.1.5. &2HManganese)
O & : LC50&gt;3.6 mg/L 96 hr Oncorhynchus mykiss
(OECD Guideline 203, GLP) ¥ &X : ECHA
22tF 1 EC50&gt;1.6 mg/L 48 hr Daphnia magna (OECD TG 202, GLP) & X : ECHA
XS 1 ECH0 4.5 mg/L 72 hr JIEF (AI&Z : Desmodesmus subspicatus, OECD TG 201,
GLP) % =X : ECHA
122 &54 2 24
12.2.1. E(Iron)
O Xzd, 2oL - Xkzels
12.2.2. AE(Chromium)
O &F4 :10.23 log Kow ¥ =X : Chemsrc
Zold A= eUS
12.2.3. LIZ(Nickel ; Raney nickel)
O &zYd, 2oL =83
12.2.4. Ec|E 8 (Molybdenum)

4, 2old - Az28sS

O

o O
2>

tH(Manganese)

o
e
o
L

£ (Chromium)
=M MEAS: IH2gS

O
MOFD
J>|

12.3.3. LIZ(Nickel ; Raney nickel)
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mm
0
T
0_|. m 0X

, M2 A2 S
(l\/lolybdenum)
:4.9 (L/kg) % =X : ECHA

12.3.4.

MDA

Os
O M2dlld : I=elsS

12.3.5. & 2H(Manganese)
O=s=4:<81 % =X : NITE
O M2BoY : ISeS

124. EZ 0|4
12.4.1. E(lron) : log kd = 5.3 % &X : ECHA
12.4.2. AE(Chromium) : XISl S
12.4.3. LIZ(Nickel ; Raney nickel) : XIS S
12.4.4. 2c|EH(Molybdenum) : Xt= &S
12.4.5. 22H(Manganese) : kd = ca. 994, OECD TG 106 * =X : ECHA
12.5. JIEt Kage
12.5.1. E(lron) : 4= S
12.5.2. A& (Chromium) :
12.5.3. LIZ(Nickel ; Raney mckel)
& NOEC28d=21.7 mgNi/L ASTM 2004, APHA 1998, GLP, (& NOEC40d=0.0036mgNi/L
= A= & nickel dichloride
SH S NOEC22d=0.0264 mgNi/LEPA/600/R-95/136, =tH= NOEC40d=0.040mgNi/L
= At=Z& nickel dichloride ¥ =X : ECHA
12.5.4. 22| Bdl(Molybdenum)
i & : Oncorhynchus kisutch, NOEC, 28w =&gt:19.5mg/L, SAIE & CAS No. 10102-40-6,
2+2t 2 other : Chironomus riparius, NOEC, 14d, =393mg/L,
other guideline : OECD TG 218, R At22& CAS No. 10102-40-6
25 : Dunaliella tertiolecta, NOEC, 72h, =938 mg/L, ISO 10253,
S At=2Z& CAS No. 10102-40-6
¥ =X ECHA
12.5.5. &#2H(Manganese)
2t 2t 2 Ceriodaphnia dubia : NOEC = 1.7 mg/L 8d OECD TG 211, GLP
01& Oncorhynchus mykis : NOEC = 0.77 mg/L 100d
23 Ditylum brightwellii : EC50 = 1.5 mg/L 5d ¥ =X : ECHA, NITE

DIO

13. HIIIAl F=2IALE

13.1. HIIZY : H=&
13.2. HIJIAl =2 At

UIO

HOIR Beleol 2 F2 A0 ANE FANYE Jeisiie
QEHEBOILE A242 MEHHO IHGHISE 012 SE.

14. =50 st ¥

HT

14.1.

o
TT
142, QU XF HEY : S
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EUESEZ (™ EZF) : S2, S22, S36
15.4. el 8l(Molybdenum)
15.4.1. MNHOLMEAZH 25t 7 Al
CEIELEEESE
15.4.2. Stet=2 22 HH /e #H : HL 8 S
15.4.3. I g=tM 2|0l 28t #AH : HESlS
15.4.4. Hol22el80 28 7#A : XIEHOI=2
15.4.5. J|EF 2 & A23-0 28 7H LS
15.5. &2t(Manganese)
15.5.1. MHtMBAHHU 28 7l
AASISHUHASE (EEFD| : 601E)
2| RH=2E
SAHSRNHUHASE (RSH=I] 1200 E)
LEI=EHEEEE
SEII=EEE28E
15.5.2. stst2& 22|l 2s #H - gels
15.5.3. =M 2|0l 28t #H :HE S
15.5.4. Ho|22elg0l 28t 7A :HgelsS
15.5.5. JIEF =2 &L =30l 28t 7Al
Ol=22t2| 32 (EPCRA 313 #&) : al& &
16. JIEF HOALS
16.1. Itz X
AHOtA BAH
SISSE 23 -HA Y SHAMBAXZ Ol 28 I|= DAl H2020-1303)
DELEE DAl M2020-485 (st&t=2 & 22|& 21X | =)
EU ¥ & Regulation (EC) No. 1272/2008 Annex VI
EU #& Directive 2009/2/EC
REACH 8& The restrictions for nickel under Title Vil of REACH Regulation.
st 22 EAMAY (http://ncis.nier.go.kr/main.do)
HEBEAHESEH SE AMEEL (https://msds.kosha.or.kr/MSDSInfo/kcic/msdssearchLaw.do)
I E 2 2 AAE (http://hazmat.mpss.kfi.or.kr/material.do)
16.2. &= &YX 1997, 2. 14
16.3. W& 2= L =S WA LKt A, 2021. 8. 10.
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