- AA01352-000000030€

=)

MSDS#

4r

ml

MSDS-WM-010-81

8. 10.

2021.

of
il

ild

iof
)
KO

HE 2K

I

A
Iy
Kl

oJ
KMl

(Material Safety Data Sheets)

Al

F

e

=

Bl

({0

n

)

2

m a%

X0 o

el A_o___

TH a:ho

oo M=

A0 ok o

mm E“__uz

__%@HTMRO

mﬂAlwnm_Jn_

T i R

n_uMo@:xo

2% wm K

. L=

MW ey W o W
S~ W oo % O
A B
| o) A oo K
wmm_ame
..w_u_nn_0|~0|du
50 Hp of Ho o R
R
— — o o oo

- — r T T

— MIZ=XF

oll
(H0

HIDNESON s

=<

o}
i <

M0 Kk

=
=)

|2t&2 507 WeWork&8 & 15~17

- OH

KA ZEFH

= At

£ 100

=
=)

[
[=]

FAX 054-289-6240

6287

: TEL 054-289-6281,

P

5
SR A 9 12t (MSDSE A X -

&

F

s §
=RUL

2
[

J
5

<l

3
o

H
%0

F

— Cl
=]

s
IH
£
o
o

o

Ok

I

X0
ol

-

ol

IH

]
H

B

—_

)

0

ur

KO
Rl
I
R0
uir

il

il
0

2.2.1.

Bl
Tl

10]
o

O
0
o
s

OF

ol

gdl=lld 1% gts

H317

0

U0

<0

ol

0l
A

il
0l

ol
ol

b

H351

00

00

]
]

-

K0
Rr
H
RO
uir

™

H373 &JI2t L= B2 = &

2.2.4. O
2.2.4.1.

ol e

MSDS-WM-010-81 (rev. 2)

13 HO|X| & 1H O %]

SM-455



P201 AME & FZ 8T NE EHZ0IAIL
P260 2&-E-IIA-DIAE-BI|- AZY 0|2 EL6HAl OFAI2L.
P264 FZ Flle= =z 29E XMl WAL,
P270 O MIZS AIZ2E ol ML, OFAIHLE EAGHAI OHAI 2.
P280 ESHU-EBTO-BotH - 0tHESIAE HETIAL.
P285 EJ|JI & T X €= RUAME SEJ ES5PE HE20IAL
2242 U=
P304+P341 E0ot0 SE0| HHARKIH AMAS BI|IF JAe Re2 |I11
KAI2 et 2 FotAI2.
P308+P313 =& = 0| LT H QStHQl XAH-FOE HOAIL.,
P309+P311 =T HU EHES LIS Q2I|2H(2JAHS RES BHOAQ
P342+P311 SEJ| S4&0| LIEILIH 2201 2H(2 A2 RES BtOAIL.
P302+P352 MIR0N 2™ LI HIS 2 22 A2AIL.
P333+P313 LR A=24 L= ELH0I LIEHLIH oISt QI ZX|-2HE FAGHAIL.
P363 LAl X QY& OS2 MEGIAL.
2243 &
P405 Y=ot HEGHAIL.
2.2.4.4. HI|
P501 (& B0 ZAIE WEH Tet) LhE2 818 HIIGHAIR
2.3. Roll-RIEH 2RIIEN ZEIXN 2= JIE 7oll-IE8d
Ota& & (Arc Ray) & ATHE (Spatter)= =1t IR E =&AIZ2 = US.
HIIZEO Qe OHEAIDE SEsH 2= QUS.
X HE0 &t Roll-YEE E2EI/F eI YC0Z, PHEEYE HEE J/ME

- NFPA Xl oo =1 e
== o
1) L& Do
(Nickel ; Raney nickel) 0 AEES 1
(Chromium) 0 AS8S 0
3) =cl8d 2o 2o
3. PAAHS0 gE Y aner
[l = PN Cas No. EU No. / KE No. stk (%)
Eall
R l(’lllikel . Raney nickel) 7440-02-0 231-111-4/KE-2581 60 ~ 70
2) A=
(Chromium) 7440-47-3 231-157-5/KE-05970 14 ~ 18
3) 22|8d
(Molybdenum) 7439-98-7 231-107-2/KE-25427 14 ~ 18
=|
4)(Ton) 7439-89-6 231-096-4/KE-21059 1~3
S=2XX Y
S0 SOHASM (0T L AINE)
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b, X244 818 OECD TG 404, GLP
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)
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- ACGIH : A4
O MAHE HOIA Y
SIF O HAMAYOIMAIE XM
AE2 L Hs SHBEHO| AIE 210 HAIZEEH 22 [ S4, EU Method B.21
MY W EZSE 0IRA HERE 0|28 A
chromium chloride, OECD TG 474, GLP
O AH/\IE/d

2 Z& : chromiumlll oxide,

HEE (Haoz MAISH AE 2, I8 SH0| 2K £S
SAFSZ : Chromium(lll) oxide
O EFEXEFIISH (18 &5)
=5 S22 2202 IIsH0| US. MEUHAH T =2 22
HAIPZ =2 S 152 S2H SAIZNAl Eto| 2H|, E2 015 SEE =t
O EXEXAIISH (B2 & 5)
HEE (Hatoz 2R BEIIITASH AME 20, S48 I8 218 NOAEL = 1,368 mg/kg
bw/day%=21, 1,216 mg/kg bw/day
HEE (Hatoz EQ TEAIIMNASE AME 210, JIHE &25Et80| 2E A0, H e
HAS IS AEHS LOAEC = 4.4 mg/m3 SAFES & : chromiumlll oxide OECD TG 413
O soxdld : Mt=gls
O JIEt Rl Het: A= S
11.2.3. 22| EEl(Molybdenum)
O34 s4
- &3 LD50>2000 mg/kg Rat (HE /4=, AF28IS, OECD Guideline 401, GLP,
S A=2Z CAS No. 7439-98-7)
- A1l : LD50>2000 mg/kg Rabbit (AFZ &S, OECD Guideline 402, GLP,
S A2 2! CAS No. 7631-95-0)
- 5S¢ : LC50>3.92mg/4 Rat (AFX SIS, OECD Guideline 403, GLP,

S AFS 2 CAS No. 86089-09-0)
O I8 2A4d = =24
ENNE 0|S¢ LIRRAME/AN=2H AEgZY AI=20| AKX S
(OECD Guideline 404, GLP, SAI2Z CAS No. 1313-27-5)

O M8 = &4 T 24

o
ENIE 0IE¢8 et =24/U=34 g2 A=0] 2FLX ES
(B2 X+ 0.33, Z2L4£30.33, & )

(OECD Guideline 405, GLP, S A&

=48 = &4AgZEn 22X
O 38 #2d : UH=8s
O n/= uely
JILT ()2 0186 IS AIEZ D B2I80| ALK 23

S
=
PN

(OECD Guideline 406, GLP, RAtEZ CAS No. 86089-09-0)

SM-455 13 H 0| X| & 8H|O|X| MSDS-WM-010-81 (rev. 2)



OR= g g
- NELSF DA 2
O MAMIE HOIRH
ANg2t L DId== 0lSet = ==

HOIAIE 20 HHAIE S =20 2F2810]
(OECD Guideline 471, GLP, R At2Z CAS No. 18868-43-4)
ANEZUH EIRF SEANASAHBHOASEZ2 L HAIES R0 &

(OECD Guideline 476, GLP, R At2Z CAS No. 10102-40-6)

=
|

20| S&

o

Ol

HEE 0|28 MASHAIEZ I NOAEL >60mg/kg bw/day (& (L= A Xt
ANEE 210 2 (60mg/kg BW/D)UIAM ZE=D12] S0l ™ F&s J|eh)
(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 01Ee 225d/zDI188 AIE210 014818, 2E2Ssd/2HS4

NOAEL >40mg/kg bw/day (OECD Guideline 414, GLP, R At2& CAS No. 10102-40-6)

O EFEIAII=H (13 &« &)
HHMIMLHASH AEZ0 222 KA, AFXI &, &4 SEEC 24, otH o5,
& AH, AFZ (OECD TG 401, GLP, R AF22Z CAS No. 7631-95-0)
SHEUSHANEZ L JIE

O EJEHAINSYH (8= & 5)
RIS AEZL 20 HE SAEF 2L NOAEL = 17mg/kg bw/day(nominal)
(OECD Guideline 408, GLP, R AF22Z! CAS No. 10102-40-6)
FFREELE AEZN A 22l s5£2 SIF NOAEC > 100 mg/m air (nominal)
(OECD Guideline 413, GLP, R AF22Z CAS No. 1313-27-5)

O golwold : Hzels

O JIEt |oid & IHz2es

11.2.4. E(Iron)

O aed =4

- &5 1 LD50 98600 mg/kg Rat (OECD TG 401 ==2)

— &1 : LD50 20000 mg/kg Guinea pig
-5¢ : 2& LC50>100 mg/m 6 hr Rat
(0IRA, 8AH, JILIIIO S M2 AH EF02 210 E=26tA £3)

O I8 8A4 = =24

ENE HACZ NIBRAIM/I=2HE AE 2 =2 S OECD TG 404
O &gt = &4 &= 124

E)NE HaCE =&MAMH/X=24 AIE 21 A= 98 OECD TG 405
O &8) HoH =83
O e moly

JILIDOE Hatez UM AIE§Z210, 2 ASHE 222 )24 gls

SA2E 1 1309-37-1, 1317-61-9, 1310-14-1
O M I2els
O MAIHIE HOIR A

SM-455 13 H 0| X| & 9| 0| K| MSDS-WM-010-81 (rev. 2)



ANg2t Ul ERF BHZAHEZE 0188 R&8X =HBEHO|

electrolytic iron 2 40| LIEIE. OECD TG 476

>

& &1}, carbonyl iron2 &4,

i)a
111 Y o 1
oA ox

> 04 oA

-

O O O
O m 0z
02
G U

8 2
2:

0
10 10

o, 2Holl F ekl US
n

& Z 1, NOAEC = 5mg/m3

o
© In In o

2o
0x 03
>
f
£
00

ol

O O
A=
m
10
%
0x
02
09!
=
el
£Q
lo

ro
o
o
=2
o
ﬂ
rr
02
0ol

X HE 25 HFEIF LB E, 78 88 HEE I/
12.1. dEisS4
12.1.1. LIZ(Nickel ; Raney nickel)
O 0{& : NOEC 1.1 mg/4 ~ 0.04 mg/¢ Brachydanio rerio % &X : OECD
O Z2AF: AZ8S
O &5 188.2 48 Ni L—1 Pseudokirchneriella subcapitata % £X : SIDS
12.1.2. A E(Chromium)
O 07, 27, &5 A=zgl28
12.1.3. 22I2&l(Molybdenum)
O 0{& : LC50 609.1 m¢/¢ Pimephales promelas
(OECD Guideline 203, GLP, S AF22Z& CAS No. 10102-40-6) ¥ =X : EHCA
O 225 : EC50 130.9 m/¢ Daphnia magna
(OECD Guideline 202, GLP, S At22Z& CAS No. 10102-40-6) 3 =X : ECHA
O A% 1 EC50289.2 M/g 72 hr J|Et
(Pseudokirchnerella subcapitata, OECD Guideline 201,
S AF=Z CAS No. 10102-40-6) * X : ECHA
12.1.4. E(Iron)
O =
LC50 13.6mg/£ 96 hr (Danio rerio, LCO, 96h, &gt;100,000mg/L, FAt2Z : 51274-00-1,
OECD Guideline 203, Brachydanio rerio, LLO, LC50, 96h, &gt;10,000mg/L, SAIS & :
18317-61-9) x =X : ECHA
O 223 : ECHA EC50 & gt;100 mg/Z 48 hr Daphnia magna
(FAF22Z 1 1309-67-1 OECD TG 202) % =X : ECHA

CMNEE

i

O

N
N
S
Bl
L 0x MM

yo AU
0(0

HL
ol
0x

12.2.1. LIZ(Nickel ; Raney nickel)

tSd, Zold - Ut=28lsS

(P!

(Chromium)

1 0.23 log Kow ¥ =X : Chemsrc
: I|.EO—IQ

4L BA O

MO A O
0x

w O O wo
T 2
Q@ 0x

.

12.2.3.

o

(Molybdenum)
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O &R4, 2dld : 28 S
12.2.4. E(Iron)

O &F4, 2old : IH2S
123. 2554
12.3.1. LIZZ(Nickel ; Raney nickel)

O =54, 424 : =283

12.3.2. 2 2(Chromium)

O =4, dzdid : I=28US

12.3.3. 22l B dl(Molybdenum)

O =54 :4.9(L/kg) ¥ =X : ECHA

O deolld : XIZ8S

12.3.4. E(Iron)

S5, d=2ofld : XI=8lS

124, £ 0/s4

12.4.1.
12.4.2.
12.4.3.
12.4.4.

LIZ¢(Nickel ; Raney nickel) : Xt2 %S
I E(Chromium) : M= &S
Zcl8d (Molybdenum) @ Xt=

E(Iron) : log kd = 5.3 % &X : ECHA

12.5. JIE} Roil g &

12.5.1.

12.5.2.

12.5.3.

12.5.5.

LI (Nickel ; Raney nickel)

S NOEC28d=21.7 mgNi/L ASTM 2004, APHA 1998, GLP, 1 & NOEC40d=0.0036mgNi/L
= At=Z& nickel dichloride
SH S NOEC22d=0.0264 mgNi/LEPA/600/R-95/136, =tHS= NOEC40d=0.040mgNi/L
= A= & nickel dichloride % &X : ECHA
AZ(Chromium) : XtZ &S
22 d(Molybdenum)
& : Oncorhynchus kisutch, NOEC, 28w =&gt;19.5mg/L, R AFZ22Z CAS No. 10102-40-6,
223 @ other : Chironomus riparius, NOEC, 14d, =393mg/L,

other guideline : OECD TG 218, FAt=2& CAS No. 10102-40-6
=3 ' Dunaliella tertiolecta, NOEC, 72h, =938 mg/L, ISO 10253,
s At=& CAS No. 10102-40-6

¥ EX  ECHA
H(lron) : A=z 8S

13. HIJIAl F=2Atet

13.1. HIIEY : H=&

UIO

13.2. HIIIAl =2 ALE

HYI= 280l SAE 32 780l SAE F2AASES DHOAL.

SCHEOILE A2 MEIN Ol SIcHOISZ 012 2 &2,

ro

FIO

r&"
0

5

14.
14.1,

io
= [0k

S0 28
Ll

off & &1

0l0

ol

=
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15.

A=F &2

LIZ!(Nickel ; Raney nickel)

4
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x MEol o

15.1.
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15.1.4. HOI=2cI 80l 2

15.1.3.

SPNESN: A=

T Al

=

T A

=

15.1.5. JIEt =L & 2A=-0il 2

: 45.3599g 100 Ib

0| =222| & 2 (CERCLA 7 &)

0l=2tel 3 2(EPCRA 313 &)

1

Skin Sens.

: Carc. 25TOT RE 1,

)

: H351,

=
AN

o

IH
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@
iy
RO
3
IH

H372, H317

227)
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15.2. 3 &(Chromium)
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15.2.1.
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156.2.3.

T+ Al

st

15.2.4. HOI=2cI 80l 2

T A

st

15.2.5. JIEF 22U & =0l 2

: 2267.995kg 5000 Ib

0l=2tel 8 2(CERCLA &)

i

Ol=22| 82 (EPCRA 313 77 &)

15.3. 22l E&l(Molybdenum)

Tl

=

g0l 2

15.3.1.

kK

~
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tel ol 2
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O

Xl
=
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15.3.2.
15.3.3.
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15.3.4. HIl=22/80l 2/t A« XNEHII=
15.3.5. JIEt = & 2A=-0l 2et Xl : HE IS

15.4. &(lron)
15.4.1. AP EAHAHO 28t Al
el Roi=2E
LEI=LEE=E
15.4.2. stet=&2 22 H0l /et #H : L8l S
15.4.3. ISt 2c|HH 2st M 25 E2 500kg
15.4.4. Ho|l=22H0ol 28 #H - XNEHII=
15.4.5. JIEt =W & 2A=E0l 2/S #XH : HE 82

SISI2R0 R -HAl ¥ SZNMBAX2 0 28 J= (=S2 DAl HM2020-1308)
DELSE DAl HM2020-485 (3tat22 2 S2lX QIXte =8I|&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.

SIS 2EH B AAE (http://ncis.nier.go.kr/main.do)

HNMBASH 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. == H&LX 2019, 1. 4.
16.3. W& &=L S HE €KX : 2% W E, 2021. 8. 10.

e
>

SM-455 13 HO|X| & 13H|0[X| MSDS-WM-010-81 (rev. 2)



