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P260 =& -E-JIA-0|AE-SI|- AT HO0IE SLUGHAl OFAI 2.
P264 Fg =2lle= Flas 292 EMH0l A2A2.
P270 Ol HIZ2 AMfE2E MHUl= YHU, OFAIHLE S XHGHA OFAI 2.
P280 ES&L - ESO-EotH-QHESRE I ESIAIL.
P285 &I & T X &= 20AMN=E 88D ESHE EEZ0IAL.
2.2.4.2. 1
P304+P341 =2olH S50 HHARKXH plHst ZIJF e ez FI|lD S
AMlZ CHE 2 F oA
P308+P313 &= = &8F0| RHALH Q&XMQI XH-FOE BIOAIL,
P309+P311 =& HLI SEHES L)|H 9 2D|2(o/ANS] &S BOA|IL.
P342+P311 S EJ| SA0| LIEILIH 92D 2(2/ANS RIS BIOA|QL,
P302+P352 U200 2™ LI HIS52 22 AOAIL
P333+P313 IR A=4 L= =0H0| LIEILIH st A 0l XX|-AAHZ2 F6HAI L
P363 CIAl AIE2d @S 922 NIEGIAIL.
2.2.4.3. q&
P405 ZLESotH MAESHAIL.
2.2.4.4. I D|
P501 (2ted R0 HAIE W0l el W2 712 HIIoAL
2.3. fol-84 2FI|=0 & Xg= JlE Sl /Ig€H
otaZE (Arc Ray) & ATHE (Spatter)= =1t HIEE &=AAZ &= US.
HIIZ2E0 st OHMAIDE KYet = AS
X HE0 et 2of-9848 BEF/F NEI) PO E, PHEEYE IHEE J/IT)E
xo NFPA Xl ey s oS
1) L& =)
(Nickel;Raney nickel) 0 N=EUS 1
(Chromium) 0 AEUS 0
3) EHAtZ S
(Calcium Carbonate) 2 0 0
2 INE=R = ANESRNS
(Iron)
5) st
(Calcium Fluoride) 3 0 0
6) =cl=2d 202 ==
(Molybdenum) 1 MNEgis AN=gls
7) LIS
(Niobium) 1 3 0
B ¥ -
(Manganese) 0 AEUS 1
9) At A
(Silicon Dioxide) 1 0 0
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3. AAHZE0 HE U SR
5lsr2 8 H Cas No. EU No. / KE No. steek (%)
1) Lz P e B _
(Nickel ; Raney nickel) 7440-02-0 231-111-4/KE-25818 45 ~ K5
2) A8 7440-47-3 231-157-5/KE-05970 10 ~ 16
(Chromium)
3 BlZE 471-34-1 207-439-9/KE-0448 10 ~ 15
(Calcium Carbonate) 07-439-9/KE-04487
4 o o B
(iron) 7439-89-6 231-096-4/KE-21059 5~15
5) 25125 L e ~
(Calcium Fluoride) 7789-75-5 232-188-7/KE-04538 3~8
6) =el=d 7439-98-7 231-107-2/KE-25427 2 ~3
(Molybdenum)
7) LIS P _ 3 3 _
(Niobium) 7440-03-1 231-113-5/ 2~3
8) et 7439-96-5 {~3
(Manganese) 231-105-1/KE-22999
9) &3t A o L N
(Silicon Dioxide) 7631-86-9 231-545-4/KE-31032 1 2
4. S22 XX 249
41. =0 SOHASM (0lI3FHE L AIHH)
ZAN E=HES E0HESCHA 152 0|4 S2= U 22 MO LLHAIL.
OIAIS] RS oA,
42, 0120 E=}HESM (ot A2E 2 ATHEH)
QEE EXAE HISA ST2 AMESIH HOAIL
SlatE ofE (HHAgIS)S HIZAI2.
QUEE ol2= MG MESIAIL.
IR0 dHUAHL X=0] LOLIEH 2JAISl ZAH2 oA L.
43. ELE2M (2E85)
AAE 2D Ues 2oz fI|1) EAS FotA L.
SE0| 2ot HU EHE B2, 212552 AAl olAI2
OIALS 22 BIOAIL.
4.4 SAASH
HES E4A HFole HdR= & 2HUA ¢35
Otor MEMZ AR QOIS HIAAIL.
TTEE SCoHX OIAIL
OSJ| &2 HOA2.
OIAIS] RS BOAIL
SA0 et A XIoHAI 2.
45 SSHX L 2AALS FOALE
SG8stolisHIt SleBZ SAN (HE HES XNIgE LA,
S22 R0 = A4S 252 A0 HOA L.
46. 34 L XNAHAL9 JI& =8 S/
2l ItAs =, 2, 22 A20tD sJ|E, 2E, FE2 0JIAZ = A2
ZI12F S SAl0e O FC O2H HO 92 012 &~ A,
SR-134 17 Blo|X| & 3m 0|x| MSDS-WM-009-26 (rev. 5)
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8.1. SISSH LEI|FE, MEBSH LEIIES
X HEHW Yt EF0|F NET) HOC2, PHEELE INHEE J/HE.
8.1.1. LIZ!(Nickel : Raney nickel)
O 22U 73 : TWA 1mg/m (S=)
O ACGIH =& : TWA 1.5mg/m’
OIS t2J|&: AMHg8lS
8.1.2. 2= (Chromium)
O =2UW 7& : TWA 0.5mg/m" (2=)
O ACGIH 7738 : TWA 0.5mg/m’
O MBS C2)|& NI SS
8.1.3. EHt2r & (Calcium Carbonate)
O =W 7% : TWA 10mg/m
O ACGIH & : tzal3
O MBS 2= ANE8US
8.1.4. E(lron)
O 2 7#& : TWA 1mg/m’
O ACGIH #& : XtZ8l2
OIS t=)|&: AMHzslS
8.1.5. 32 &(Calcium Fluoride)
O =W & :AZz8lS
O ACGIH #& : XtZ8l2
OMESIN L 2)|&: Az
8.1.6. =2l Edl(Molybdenum)
O =W 7& : TWA 10mg/m
O ACGIH #& : TWA 10mg/m’
O MISN C2)|&: ANHISS
8.1.7. LI2=(Niobium)
O =2 78 Uz8S
O ACGIH & : Xtz 83
O MBS L2)|& HgEA 2I|Z0] HEEHH UK 23S
8.1.8. &2tH(Manganese)
O =2W 73 : TWA 1mg/m', STEL 3mg/m' (&)
O ACGIH #& : TWA 0.02mg/m, TWA 0.1mg/m’
OIS 2)|&: ANHz8lS
8.1.9. &3t 7 A (Silicon Dioxide)
O =L 78 UAzeS8

® 28 8
O =l A& :
- TWA : bmg/m’
- STEL : -
8.2. &2zl

N3 AE Sils FA & SHS otAl OHAI2.
EE ZE =2 FAI MHAHGHAIL.
LEE A=2 HAMES & Bt= Al MIECHAIL.
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- IARC : 2B

- ACGIH : A5
- NTP : R
-EUCLP:2
O MAIHEZ HOIKA
LIZ 252 MYl W X SH0 Oist A 222 TSol)Ii 52
O MASH
AP de=M AlE Z 1, NOAEL = 1.1 mg Ni/kg bw/day (OECD TG 416)
HE 2HICH MAISAHAIE (OECD TG416) Z21F N DsSHX| Al @ gt 2t &l
AHSHO| & X £S. NOAEL = 10 mg/kg bw/day
O EdEEFIISY (18 =5)
SEI Y AMEHE, HES & AFOIA
O SE3HEHHIISY (Btg & 5)
SEJ| &4, HERS ICSC2001 ECETOC TR33
=235 LIZo tt=Se=s42 Ho Adst He2 =0, Ot SN RS2 2HAZ.
LOAEC = 1mg Ni/m3 OECD

O EolKRd4 : tzgls
O JIEt Rild & . A=2gsS
11.2.2. 2&(Chromium)

O 24 =4

- 37 LD50 >5000 mg/kg Rat (RAI2& : 2818 OECD TG 420, GLP)

41 mg/l 4 hr Rat (RAFE2Z : 1308-38-9, OECD TG 403, GLP)

ENE WYz NIRREAE/N=E A8 210, =4 8l

O BA

010

, SAFE & Chromiumlll oxide,

ENE HALE =&4&/N=8 AIEZD 1AIZ2F 0IF 0l 20tel SS0AHA &2t2] S X0t
2A ZA2LE, 24A12F 20l OFF X301 AUAUS
S A2E  chromiumlll oxide, OECD TG 405, GLP
O s8I HH 587 Mol 222 2]E
O o= teld
=% 38, 08 &=, A8 =32 s2/0 2ol Soliof 28 01222 = =5H
Ifuelds LIEte Jts4d0l US
O gy
- 1ARC : 3
- ACGIH : A4

O MAIKIE #0|2A

EF e SMNOolaAEY Sd

AEZ L Hes sHBEHO0| AIE Z210H A=A H g2 M 84, EU Method B.21
MU L 288 0IRA HEE 0|26 AHAIE 21 SH, KAFE2ZE : chromiumlll oxide,

chromium chloride, OECD TG 474, GLP
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11.2.7. LI &(Niobium)
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1] : LD50>2000 mg/kg Rabbit
28 LC50>2.2 mg/4 1 hr Rat
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12. &0l 01X

12.1.3. &

12.1.4.

&8t

X MEH

12.1. 4Ei=4

12.1.1. LIZ!(Nickel ; Raney nickel)

O & : NOEC/LC10 =40 - 1,100 #g Ni L=1 Oncorhynchus
OR=EIF= I3/

O X% :88.2 ug Ni L-1 Pseudokirchneriella subcapitata

12.1.2. AE(Chromium)

O0x, a7 =8 NES2S

At2E & (Calcium Carbonate)

: LC50 >56000 mg/f 96 hr
2H=

AEES

: EC50 22000 mg/£ 96 hr

-

2
e

2
o512
= M
BN

O OO

ps|
=

(Iron)
O of
O

=2
TT

: Danio rerio:LCO & gt; 100,000 mg/L 96h SAIS & :
2+2t2 1 ECHA EC50 & gt;100 mg/£ 48 hr Daphnia magna
SAM=SE  1309-67-1 OECD TG 202

(= =1

HONE=RS/E=
: LC50 15406.743 mg/L 96 hr

S 1 LCH0 13813.729 mg/L 48 hr

: EC50 7444.076 mg/4 96 hr

gl (Molybdenum)

: LC50 609.1 m¢/¢ Pimephales promelas

Om O OOy O

@ MU B N 2 By

mykiss

51274-00-1 OECD TG 203

(OECD Guideline 203, GLP, S At2Z CAS No. 10102-40-6)

O
I
i
&l

: EC50 130.9 m¢/¢ Daphnia magna

17 H 0| X| & 12| 0| X|
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(OECD Guideline 202, GLP, S AF=2&! CAS No. 10102-40-6)
O X% : ECHK0 289.2 m¢/g 72 hr JIE} (Pseudokirchnerella subcapitata)

12.1.7. LI 22 (Niobium)

O 0% : LCH0 2589.695 mg/4 96 hr JIEF (Neutral Organics : Fish)
O 225 : LCh0 1123.959 mg/¢ 48 hr JIEF (Neutral Organics : Daphnid)
O X% : ECH0 247.252 mg/4 96 hr JIEF (Neutral Organics : Green Algae)

12.1.8. &2H(Manganese)

O & : LC50 > 3.6 mg/L 96 hr Oncorhynchus mykiss (OECD TG 203, GLP)

o py gy
S
E

o
©

(ST = U 1|
b

F (Silicon Dioxide)
: LC50 5000 mg/L 96 hr
: LC50 7600 mg/L 48 hr
: EC50 440 mg/L 72 hr
12.2. & L 2olld
12.2.1. LIZ(Nickel ; Raney nickel)

O &F4, Zold : =82

12.2.2. 2 2(Chromium)

O0O0r OO0
x BN <2
1

0 :"U-I

.‘

B[l

M

O 24, 2dld : XAI=esS
12.2.3. Et&F2 S (Calcium Carbonate)
O &FH 2ald : 29SS
12.2.4. E(Iron)
O &FH, 2old : 29SS
12.2.5. 23t2Z&(Calcium Fluoride)
O &84 log Kow -0.58
O 2old : XI=8ls
12.2.6. 22| Edl(Molybdenum)
O &84 NE=83
O 2ol : A=8is
12.2.7. LI22(Niobium)
O &=24 :log Kow 0.23
O 2old - XI=28s
12.2.8. 24 2H(Manganese)
O &FH, 2olld : 29l
12.2.9. &3 A (Silicon Dioxide)
O &&4 :log Kow 0.53
O 24 : 292
12.3. ME==4
12.3.1. LIZ!(Nickel ; Raney nickel)
O sS=4, MEGHY : 1tagle

12.3.2. 2 2(Chromium)

O s=4d, d2dld : H=28Us

SR-134 17 H 0| X| & 13H| 0| X|

: EC50 >1.6 mg/4 48 hr Daphnia magna (OECD TG 202, GLP)
:EC 50 4.5 mg/L 72 hr JIEt (AI&3 : Desmodesmus subspicatus)
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12.3.6. 22l Edl(Molybdenum)
O =54, MEdY : I2els
12.3.7. LI2=(Niobium)
: BCF 3.162
. Cut-off value=0.4357; -t 25 & (BIOWIN 5)
I\/Ianganese)
A :01 < 81 BCF
HNE=28=
t 2 (Silicon Dioxide)
=4 : BCF 3162
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Nickel ; Raney nickel) : XtZ &t
Chromium) : \t= &S

2t & (Calcium Carbonate) @ Xt&
(Iron) : log kd = 5.3

2t & (Calcium Fluoride) : X\t 284
[ECl(Molybdenum) : XtZ S
=

(Niobium) : Xt2els

—_ o~ ==

ro
~
w
m

Qe
0lo

olo

9t 2H(Manganese) : kd = ca. 994, OECD TG 106
12.4.9. &3 A (Silicon Dioxide) : A28l S
12.5. JIE} Rofg &t
12.5.1. LIZ(Nickel ; Raney nickel)
S NOEC28d=21.7 mgNi/L ASTM 2004, APHA 1998, GLP, & NOEC40d=0.0036mgNi/L
= At=2& nickel dichloride
2H = NOEC22d=0.0264 mgNi/LEPA/600/R-95/136, 21 S NOEC40d=0.040mgNi/L
= At=2& nickel dichloride
12.5.2. AE(Chromium) : At
12.5.8. Et&t2Z & (Calcium Carbonate) : AI2 813

12.5.4. E(Iron) : AZ8S

12.5.5. 23t&Z&(Calcium Fluoride) : Xt2 8l
12.5.6. 2c|EH (Molybdenum) : Xt=8ls
12.5.7. LI&Z(Niobium) : = els

12.5.8. &#2H(Manganese)

SR-134 17 HO|X| & 141 0| X| MSDS-WM-009-26 (rev. 5)



GLP

FAI2.

¢

0.77 mg/L 100d

: EC50 = 1.5 mg/L 5d

1 (Silicon Dioxide)
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156.2.2.
15.2.3.
15.2.4.
15.2.5.

15.3. E&tar2

LEI=EE=E

st 2| Hol et AH : HEelS
g2 2t Al 2% =55 500kg
HOl=2c|E0l 2let #H : oHE8lS

JIEF =W & A=-0l 2t Al

0l =22l d2(CERCLA 7#&E) 1 2267.995kg 5000 Ib

2t &(Calcium Carbonate)
15.83.1. M PO B AHAH U 2/ St Al
LEINELEEEE
15.3.2. stet=Z 22|H0Hl 28t #H LS
15.3.3. RS2/ 28 7H - HEAHS (HIRES)
15.3.4. Ho|=2t2l 80l 28 #H :HE S
15.3.5. JIEt =LH & 2A=80 2& #H : HLE8lS
15.4. &(Iron)
15.4.1. AP EAHAHO 28t Al
Ze|liadRoi=&
LEI=LEE=E
15.4.2. Stet=2 22 H0Hl /e #Hl : HL 8l S
15.4.3. =820l 28t #AH 25 E 2 500kg
15.4.4. Ho|l=22H0ol 28 #HM - XNEHII=
15.4.5. JIEt =W & 2A=-0l 2/st #XH : HE 82
15.5. 235tz &(Calcium Fluoride)
1551, AL B AHN 28t #H : HESUS
15.5.2. stet=Z 22|H0l 28t #H : HEUS
15.5.3. A Sord2e|HU 2/s #H HEeHS
15.5.4. Ho|=22 80l 28 7K : XNEHII=
15.5.5. JIEF 2L & 2A=-0 2/st M oL elS
15.6. £l 8 (Molybdenum)
15.6.1. MAHOHMEAHAHO 28t Al
CE2EI=LE8=2
15.6.2. Stet=&2 22 HHl 2/et #Hl : LS
15.6.3. A=t 22|20l 25t #H 27 =53 500kg
15.6.4. Ho|=22H0l 28 M XNEHII=
15.6.5. JIEt =W & 2A=-0l 2/s X : HE 82
15.7. LI2E(Niobium)
15. 7.1, A HOHE B AHN 28t #H : HEUS
15.7.2. stst= 2 2|0l 28 A i8S
15.7.3. Mg 22|H0l 28t #H :HESiS
15.7.4. Ho|l=2t2| 80l 28 #Hl : HEeUS
15.7.5. JIEF 2 & 2A=80 28t #H oL elS
15.8. Z2t(Manganese)
15.8.1. M HOHMEAHAHO 28t Al

SR-134
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EU B & Regulation (EC) No. 1272/2008 Annex VI

EU #& Directive 2009/2/EC

EL55 JAl M2020-48=2

i

REACH 8& The restrictions for nickel under Title Vil of REACH Regulation.

SEAMZAIAE (http://ncis.nier.go.kr/main.do)

A MAE (https://msds.kosha.or.kr/MSDSInfo/kcic/msdssearchlLaw.do)

£ Y AAE (http://hazmat.mpss.kfi.or.kr/material.do)
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