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2.2.4.2.

2.2.4.3.

2.2.4.4.

X HE LB Fofl- 988 E2FI/= I f

20z, PHYZE VEE T/

P201 AME & FZ 8T NE EHZ0IAIL
P260 2&-E-IIA-DIAE-BI|- AZY 0|2 EL6HAl OFAI2L.
P264 Fz F0le= sz 2/E EMHol H2AL
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
tHs
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 AlIEX QY& OS2 MEGIAL
MNE
P405 Y=ot HEGHAIL.
Hl |
P501 (& B0 ZAIE WEH Tet) LhE2 818 HIIGHAIR
2.3. Roll-RIEH 2RIIEN 2N 2= JIE 7oll-FIE8H
Ota& & (Arc Ray) & ATHE (Spatter)= =1t IR E =&AIZ2 = US.
HIIZEO Qe OHEAIDE SEsH 2= QUS.
St

o TREPARE e sy 8rS
== o
1) LIA S0
(Nickel ; Raney nickel) 0 AEES 1
2) A= Solo
(Chromium) 0 SETS 0
3) =cl8d 2o 2o
4) LILE
(Niobium) 1 3 0
3. 7AM=0 AE U stne
SIS 28H Cas No. EU No. / KE No. e (%)
Eall
" (l\llikel . Raney nickel) 7440-02-0 231-111-4/KE-2581 58 ~ 68
2) A=
(Chromium) 7440-47-3 231-157-5/KE-05970 20 ~ 23
3) Se212d
(Molybdenum) 7439-98-7 231-107-2/KE-25427 8~ 10
1) LIS
)(N'iobﬁm) 7440031 231-113-5/— 3~5
=
5)(Ton) 7439-89-6 231-096-4/KE-21059 1~5
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ENE Haez MERAY/XN2H AME 20, =24 g8, RAI22Z © Chromiumlll oxide,

ENNE HACZ =4/X=4 AEZ W, 1AIZEOIE0 20t2] SS0UHAM 22t2] EXI}
22 T ASLE, 24A12F 20l OFF =0 SUS, FAISE
= At=2& : chromiumlll oxide, OECD TG 405, GLP
O sE) N :s87 Wl 222 28
O o= el
2% J8, A8 &2, 28 &332 S2I0 2ol Edllol 28 0l2ez =&Y I/2uoly
LIEHE Jtsd0l US
O gl
- 1ARC : 3
- ACGIH : A4

O MAIKIE S04

EF 2 SHAOIMAIY e

o o

MBS SO0l AIE 2D AFEE 812 [ 24, EU Method B.21
MH U ZRE 012A HEDES 0188 A%AE 2D, S4

S, FAISZ  chromiumlll oxide,
chromium chloride, OECD TG 474, GLP

O AAI &= A

HEE (Haoz MAISH AE 2, I8 SH0| 2K £S
SASZ : Chromium(lll) oxide
O EFEEFIISH (138 &5)
=5 522 2202 JIs40| UAS. AFEUAH JIE XI=2 222
HAPZ =2 S |52 S2H SAIZNAl EtO| 2H|, E2 015 SEE =t
O EXFEXAIIESH (B2 &)
HEE (Hatoz R BEIIITAMSH AME 20, S48 I8 218 NOAEL = 1,368 mg/kg
bw/day%=21, 1,216 mg/kg bw/day
HEE (Hatoz EQ HEAMIIMASE AME 20, JIHE 25680 2E A0, H e
HES BT HAEMS LOAEC = 4.4 mg/m3 FAFZ2Z : chromiumlll oxide OECD TG 413
O Eoxdld : MH=els
O JIEt Rl Hek: A= S
11.2.3. 22l B8 (Molybdenum)
O34 s4
- &3 : LD50>2000 mg/kg Rat (HE /4=, AF28IS, OECD Guideline 401, GLP,

S At=2 2 CAS No. 7439-98-7)

— &1l : LD50>2000 mg/kg Rabbit (AFZ 1S, OECD Guideline 402, GLP,
S At=22& CAS No. 7631-95-0)

- &8 1 LCh0>3.92mg/4 Rat (AtZS1E, OECD Guideline 403, GLP,
S At2& CAS No. 86089-09-0)

YSB-625 14 H 0| X| & 8H|O|X]| MSDS-WM-012-12 (rev. 4)
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(=] I
|E8t LIRRALE/A=E A8Z) U=0] 2ALHX E8
X

, GLP, SAt2Z CAS No. 1313-27-5)
_|

(22X~ 0.33, ZU2E 0.33, MG H)
(OECD Guideline 405, GLP, At 2 CAS No. 1313-27-5)
Sd & EdAEE ) 2R
O =287 H2d : I=8lS
O Iols w2y
JIUIO()S 0126 IS UE AIZZ 0 WIE0] ALK 63
(OECD Guideline 406, GLP, S AtE2Z CAS No. 86089-09-0)
OR=g= g
- AEESF JA 2
O YANE SH0lEH
A2 U sd

HOld== 01Se SAH=SAHHOIAIZE 20U WA S R0 42810
(OECD Guideline 471, GLP, R At2Z CAS No. 18868-43-4)
M2l 237 SEANSHBHOIAEZ2 N HAIE2sS RS0 &

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

280

=iy
S o

O MASH
HEE 0|28 MASHAIEZ I NOAEL >60mg/kg bw/day (& (L= A Xt
2 AEE 2D 2 (60ma/kg BW/D)UIA ZHEI|S) ST0 O HEFS IIeh)

(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, S AI=Z& CAS No. 10102-40-6)

HEE Ol=2e 2E2=4/ZD/848 A2 0|A8lE, 2E29=4/EXs4
NOAEL > 40mg/kg bw/day (OECD Guideline 414, GLP, R A& CAS No. 10102-40-6)
1A= (18 & 5)

d=d AMEZ20 222 IMl, AFXEE, =, S E5F 24, oHE

OECD TG 401, GLP, At2& CAS No. 7631-95-0)
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LI Z! (Nickel ; Raney nickel)

12.1.1.

- OECD

S

=
=

O 0% : NOEC 1.1 mg/4 ~ 0.04 mg/4 Brachydanio rerio
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O X5 188.2 48 Ni L—1 Pseudokirchneriella subcapitata % £X : SIDS
12.1.2. A& (Chromium)
O0E, 222, T8 =283
12.1.3. 2clE 8 (Molybdenum)
O & : LC50 609.1 m/¢ Pimephales promelas
(OECD Guideline 203, GLP, R AF22Z CAS No. 10102-40-6) ¥ =X : EHCA
O 225& : EC50 130.9 m/¢ Daphnia magna
(OECD Guideline 202, GLP, S AI22Z& CAS No. 10102-40-6) x =X : ECHA
O X8 : ECH0289.2 M/ 72 hr JIEt
(Pseudokirchnerella subcapitata, OECD Guideline 201,
S A2 2! CAS No. 10102-40-6) ¥ &X : ECHA
12.1.4. LI 2= (Niobium)
O & : LC50 2589.695 mg/L 96 hr J|Et (Neutral Organics : Fish)
¥ ZX : Ecological Structure Activity Relationships (ECOSAR)
O 223 : LC50 1123.959 mg/4 48 hr J1EF (Neutral Organics : Daphnid)
% & X : Ecological Structure Activity Relationships (ECOSAR)
O &R : EC50 247.252 mg/4£ 96 hr JIEt (Neutral Organics : Green Algae)
% EX : Ecological Structure Activity Relationships (ECOSAR)
12.1.5. #(Iron)
O 0=
LC50 13.6mg/Z 96 hr (Danio rerio, LCO, 96h, &gt;100,000mg/L, SAE2Z : 51274-00-1,
OECD Guideline 203, Brachydanio rerio, LLO, LC50, 96h, &gt;10,000mg/L, SAIS & :
1317-61-9) x =X : ECHA
O &2%& : ECHA EC50 & gt;100 mg/4 48 hr Daphnia magna

(S AF2Z& 1 1309-67-1 OECD TG 202) % =X : ECHA
O=xR:U28S
12.2. &84 2 2ol4
12.2.1. LIZ(Nickel ; Raney nickel)
O &&8Y, 2old : A=2els
12.2.2. AE(Chromium)
O &F4 1 0.23 log Kow ¥ =X : Chemsrc
O oy : A=z S
12.2.3. 22| Edl(Molybdenum)
O &X2Y, 2ol : X=8ls
12.2.4. LI 2= (Niobium)
O &F4 :0.23 log Kow 3 =X : Ecological Structure Activity Relationships (ECOSAR)
O = =S
12.2.5. E(Iron
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12.3.2. A& (Chromium)
O =4, M2 : A=8S
12.3.3. 22| Edl(Molybdenum)
sS4 4.9 (L/kg) % =X : ECHA
O M2old : AI=2US
12.3.4. LI2 & (Niobium)
s=4:3.162 % =X : Ecological Structure Activity Relationships (ECOSAR)
ol & : Cut—off Value = 0.4357;:t=2al 4 (BIOWIN 5) % =X : EPI Suite
)

O =4 @%8H’§ HNE=AS 8=
12.4. EZ 0lS
12.4.1. LIZ(Nickel ; Raney nickel) : XI5 &
12.4.2. %(Chromlum) zels

Sdi(Molybdenum) : Xt l8
12.4.4. 9§(N|ob|um) 0.199 ¢ =X : Quantitative Structure Activity Relation (QSAR)
12.4.5. #(lron) : log kd = 5.3 % &X : ECHA
12.5. J|Et RoilHE
12.5.1. LIZ(Nickel ; Raney nickel)
& NOEC28d=21.7 mgNi/L ASTM 2004, APHA 1998, GLP, 0{ & NOEC40d=0.0036mgNi/L
S A2 E nickel dichloride
28BS NOEC22d=0.0264 mgNi/LEPA/600/R-95/136, 81 = NOEC40d=0.040mgNi/L
= At=Z& nickel dichloride ¥ =X : ECHA
12.5.2. AE(Chromium) : =8 S
12.5.3. 22l B8l (Molybdenum)
£ : Oncorhynchus kisutch, NOEC, 28w =&gt;19.5mg/L, S A2 & CAS No. 10102-40-6,
2t= : 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=22& CAS No. 10102-40-6
¥ & : ECHA
12.5.4. LI2&(Niobium) : Xt &1
12.5.5. E(lron) : A= US

HE

0l0

13. HIIIAl F=2IALE

13.1. HIIZY : IH=28S
13.2. HIJIAl =2 At

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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15.3.5. JIEt =W & 2A==0l 2/& #XH : HE eSS
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HA ¥ SHHME
X2020-48% (Stst=22 & A
egulation (EC) No. 1272/2008 Annex VI

irective 2009/2/EC

t The restrictions for nickel under Title VIl of REACH Regulation.
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&l (http://ncis.nier.go.kr/main.do)

MEE (https://msds.kosha.or.kr/MSDSInfo/kcic/msdssearchLaw.do)
& (http://hazmat.mpss.kfi.or.kr/material.do)
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