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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. HJ|
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X JE0 )&t Roll- 9848 BEFI/F NEI YO, PHEEY INEE J/&
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2) A= 2oio
(Chromium) 0 AEELS
3) LIZ 20io
(Nickel;Raney nickel) 0 NEUS
4) 22|84 202
(Molybdenum) 0 NS
5) %DJ O XI,EO—IQ
(Manganese) e
3. PHA=0 BE Q Bod
[SI=lg= PN ] Cas No. EU No. / KE No. stk (%)
=
1)(Ton) 7439-89-6 231-096-4/KE-21059 57 ~ 64
2) A8 7440-47-3 231-157-5/KE-05970 24 ~ 27
(Chromium)
3) L
(Nickel ; Raney nickel) 7440-02-0 231-111-4/KE-25818 8~ 11
4) Bel=dl 7439-98-7 231-107-2/KE-2542 2~ 5
(Molybdenum) 7 5427
5) &2t
7439-96-5 231-105-1/KE-22999 1~3
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11.2.4. 22|28 (Molybdenum)
O 24 s4

-3+

LD50>2000 mg/kg Rat (HE &/, AL AS, OECD Guideline 401,

S A2 & CAS No. 7439-98-7)

S A2 & CAS No. 7631-95-0)
- &2 : LC50>3.92mg/L Rat (A281S, OECD Guideline 403, GLP,
S A2 & CAS No. 86089-09-0)

O IR 2AS £= 124

ENIE 0|E¢8 LIRFAE/X

oM

—/

(e}

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

Odetz &d E= =4

ENIE 0188 Mgt =&

o

(ZOXI4 0.33, 294E

OECD Guideline 405, GLP,

—

=d T &dANE2

M

As2D =20

1=
[l

ESPN

AS No. 1313-27-5)

A Z0 U=01 2ADX €S
S

b
alo

GLP,

: LD50>2000 mg/kg Rabbit (At2 81 &, OECD Guideline 402, GLP,

O 38 #2d : UH=8sS
O n/= ey
JILII ()2 0ISE IS E AIZZ 0 BRIL0| ALK 23
(OECD Guideline 406, GLP, At2Z CAS No. 86089-09-0)
O &gd
- AEESR A2
O MAME SHOIE S
ANg2t il Dld=2S 0188 ==

ANg2 U 2RF SEX

(OECD Guideline 476, GLP,

O A A= M
STHERS

HEZE 0|28t MAIS A A

[ e |

&2 I NOAEL >60mg/kg bw/day (12

4)
AF2EOIQ

s (S

[

>

HHOIAE 20 HAES S0 &28101 4
(OECD Guideline 471, GLP, R At2& CAS No. 18868-43-
EHEOIASZ2 ) A2 S =20 &

A2 & CAS No. 10102-40-6)

=
(=K

L AEE 2D 22 (60mg/kg BW/D)UIM LAEFI2 S0l (M HE2 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, R At2Z CAS No. 10102-40-6)

HEE 012e LESH/ZIIEHE M2 0144818, 2E=

=

ZA=s4d

NOAEL > 40mg/kg bw/day (OECD Guideline 414, GLP, S A2 CAS No. 10102-40-6)
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11.2.5. &¥2H(Manganese)
O34 =4
- A3 : LD50 >2000 mg/kg Rat (OECD TG 420, GLP)
- A0 n29s
- 52 : 2% LC50 >5.14 mg/L 4 hr Rat (OECD TG 403, GLP)
O IR BA4 = 24
E)NE WAL X224 AIEZ D U224 22 OECD TG 404, GLP
O A= &4 = 124
ENE HACR S&AM/I24 AIEZ D, U224 =2 OECD TG 405, GLP
O &80 H2A : X281
O I/= nels
OIRAAUANS (HACR TSR NHCIALLNAAIE 2D, DOIA 22 OECD TG 429, GLP
O eed
- ACGIH : A4
O MANE HOIA
ANEZ IS HUANIE 0|25 AMIAO|AAIE 2D, SMIA0IAS SYGHA %2
SAE2Z : 7773-01-5 OECD TG 473, GLP
O MAZSA : DI2ANAM ZIIEAH AIE 20 8H0F XIAFSQF D& EHOH(E &) LIEHE
O EFEXAEINEN (158 L&) HES ¥o2
O EFTXAIISH (Bt2L5)
SEI L AFH FEs Ao
=012 HACZ 101 2t SULtES A AR D, HZ2HAQ 2T Al AN I =X
HI DI &S HAME A 22X SHI22 22, AEH HE 9, HOIS, SI/H
=S4 Hs0l /AS. NOAEL = 0.7 mg/m3
O EoKdd : A28l
O JIEt Sl g8 : IIzgls
12. &40l 0|X=s &

X =0 #&*
12.1. MENSH
12.1.1. E(Iron)

O & : LC50 13.6 mg/L 96 hr
O, 52 =283

12.1.2. 3 2(Chromium)

O0HZE, &5, =25 =83
12.1.3. LIZ(Nickel ; Raney nickel)
O0x, 228 X5 42942

12.1.4. 22| E & (Molybdenum)
O OI& : LC50 800mg/g 96 hr
OgAs X2 29SS
12.1.5. &2H(Manganese)
O 0% : LC50>50 mg/L 96 hr
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12.2.2. A& (Chromium)

O &24, 264 - H29=2
12.2.3. LIZ!(Nickel ; Raney nickel)

O &zgd, Bold : Aggle
12.2.4. 2|28 (Molybdenum)

O &™=24 :log Kow 0.23 (=& XI)

O 2dld : A=8is
12.2.5. 22t(Manganese)

Zofld : A=US

O =54, d=dd : iz

Qe
olo

&
O =s=4, dM2dH : Azl
12.3.3. LIZ!(Nickel ; Raney nickel)
O =4, M2dlH : XNI=8S
12.3.4. =228 (Molybdenum)
O Lyc/\-| AH OH/\—| : I|»
12.3.5. IEPJ(l\/langanese)
O =s=s4d, M2dlld : X
12.4. EZ 0|l=s4H
12.4.1. E(lron) : A28
12.4.2. A& (Chromium) : logKow = 0.23 (3)
12.4.3. LIZ(Nickel ; Raney nickel) : XtI2 S
12.4.4. 22|24 (Molybdenum) : XI2AS
12.4.5. &2H(Manganese) : XIS S
12.5. JIE} Solgs . I=els

olo

U
£
00

U
£
010

13. HIJIAl =2JAret

13.1. HOIEY : A=A S
13.2. HIJIAl =2/ ALE

HYl= 2280 SAlE 39 780 SAIE F2AAES DotAl 2.

SHHME0IL A2t2 MEHAIO fISHEIEZ 018 2.

14 E50 228t 5

141, RAHS : sigels

142 Rl HY A™ : LS

14.3. 280A2 RI8H SS:Lels

14.4. 8J1SS(HE ot FR) : LS

145 HYQASH(HY T= H W22 HII) - bl e

14.6. ABRDL 28 T 23 SO0l 20 2 LRI AL ER
14.6.1. 3HT0 Al BI&ZX] : dHEelS

14.6.2. 25 Al HI&ZX : digelsS

15. 88 AMSE
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X S Wt A2 LB 2, PEHEEE AZE J/IAHE.

15.1. E(Iron)
1511, MAHOTHBAH N 2|8t 7 A
el Roi=E
CE2:IEEE=2E
15.1.2. st S22 H0l 28t #H Y8 S
15.1.3. fIg3otd 22|80 2fgt #H : 25 E=F 500kg
15.1.4. HolS22 8ol 28 #H - XNEHII=
15.1.5. JIEF 2L L 2A=80 28t #H :HEelS

15.2. 2AE(Chromium)

1521, MAHAHS ARG 28 Al
HASISZUHLEE (FEFI] 1 60HE)
ey mol=2
SALBAHASE (M= 120HE)
LEI=EE=E

15.2.2. tsr=Z 220l 2gt Al : IS

15.2.3. Ag=atd 2|0l 2et KA 2% =5E 500kg

15.2.4. HOl=2cl&E0l 2let #H : oHE8lS

15.2.5. J|El :LH 2 A0 28k Al
Ol=22| 82 (CERCLA #E) : 2267.995kg 5000 Ib
DI—EJ&EIEE(EPCRA 313 #&) : agdE
15.3. LI2¢(Nickel ; Raney nickel)

15.3.1. MAHHHSAH 28 Kl
HASIZZUHLAEE (FEFI] 1 60HE)
ey moli=2
SEALACHASE (M| 120HE)
LEI=EE=E
olEII=EdE=2

15.3.2. stsr=Z 220l 28t Ml : IS

15.3.3. I g4 EO0l 2t Al : HEEE

15.3.4. Hol=2tcl&0l 2let #H : XNEHII=

15.3.5. JIEt =W & 2A=-0l et Al
0l =2tel 3 2(CERCLA #E) : 45.3599g 100 Ib
01222/ 2 (EPCRA 313 # &) : & &

EUSESEB (Y ESZ 1) : Carc. 2STOT RE 1, Skin Sens. 1
EUERIE(RE2F) - H351, H372, H317
15.4. 22| 8l(Molybdenum)
1541, MMM E AN 2| S 7 A
LEIEEEEE
15.4.2. stst2& 22|l s AH HgelsS
15.4.3. ISt 22 0l 2st #H 27 252 500kg
15.4.4. Hol22elg0 28t 7 XNEHOI2
15.4.5. JIEFt =W ¥ 2A=E0l 2/s #H - ogelsS
15.5. &2H(Manganese)
1551, MAHOTHEB AN 2| &t 7 A
A SHUHASE (S| : 601E)
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ety mol=2
SHAZUHa=E (A= 12003)
LEIIEEE=EE
olEJIEEE=E
15.5.2. etsr=&Z 2ol 2gt A4 - i8S
15.5.3. Al g=¢& 220l s #AHl : 25% === 500kg
15.5.4. Hol=2tcl&0l 2let #H : oL 8l S
15.5.5. JIEt =L X A=- 0l 2/t A
0l=2tel32(EPCRA 313 7 E) : L&

16.1. Xt29 &4
AtHOtA BAH
SIS EF-EA Y SHAMBANZ O 28 I|&E
DEL-SE DAl H2020-485 (st&t22 & 22|A 21X
EU 8 & 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 Y B AIAE (http://ncis.nier.go.kr/main.do)
HNMEAHSEH Z2EAMEE (https://msds.kosha.or.kr/MSDSInfo/kcic/msdssearchLaw.do)
I E 2 2 AAE (http://hazmat.mpss.kfi.or.kr/material.do)
16.2. == 4L :2011. 6. 20.
16.3. WA &+ X XS ONE X :6XF JHE, 2021. 8. 10.
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