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P201 AIE & Fg &8 ANE EZotAL.
P260 =&-E-JIA-OIAE-SJ|- AXg 012 S20tHAl OHAIL.
P264 F= =0z e FFE EHMol A2AL
P270 Ol MIZ= AMEE WHoil= ZHILE, OFAIILE X 0HAl OFAI 2.
P280 ESd¥&L -2 -EoH-UHESHE HEGHAL.
p285 EJIJt & EHX ¥= RUME &) ES+HE HECAL
2.2.42. s
P304+P341 E20ot0 2 &0 HAAXE AHE SIJE Use R2=2 I S 8okl #2
AANZ etE S FotAlL
P308+P313 =& L= EF0| LAHTH QstHOl £AH-FO/E LA
P309+P311 ==L 2HES L)IH 20| 2(2 AN JES HOAIR
P342+P311 S&J| S40| LIEHUE 2ZJ12(2AHS HES 22AL
P302+P352 IR0 =228 LE2 HI52 S A2AIL
P333+P313 LIFA=d = SEH0I LHEILIE SfstH 0l £X|- £ S F6HAIL
P363 LAl A& Q8= 2I=2 MAGIAIL
2.2.43. N&
P405 230t MEGHAIL.
2.2.4.4. HJI
P501 (2t&d B0l SAIE LSO et LHES I8 HIISHAI.
2.3. Roli-?AEd SRIIE0 T XK= JIEL Roli-AEH

| =
o3& A (Arc Ray) & AINEI(Spatter)= =10 IR E &=4AI2 &= US.
HIIZEN 26t HMAIDE SEE 4 =2,

X HEW et Ro0-98E EFI/F N2 {LEE, PEEZE N=2E J/MHE.

o NFPA X4 o . n
Al
K l(’l\llikeI:Raney nickel) 0 =S8 1
o=
2)(ghTomium) 0 A= 0
[==) =54
3>(§§Ilygd:lnum) 1 xregs | ness
AFS -
4)($!t;rﬁLaEgExide) 0 AhE8ls 0
5)(ll<||iogbﬁm) 1 3 0
AFSEA A
6)(§ili2(i§1_‘bioxide) 1 0 0
ALSE ot=2 [
7)(ler:1iitzr_nm0§ide) 0 HELs | NEUs
ot o}
8)(§e;19anese) 0 IR = 1
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60 ~ 65
20 ~ 23
8~ 10
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1~3
1~2

0.1 ~ 1

EU No. / KE No.
231-111-4/KE-2581

231-157-5/KE-05970
231-107-2/KE-25427
236-675-5/KE-33900
231-545-4/KE-31032
215-691-6/KE-01012
231-105-1/KE-22999

231-113-5/

Cas No.
7440-02-0
7440-47-3
7439-98-7
13463-67-7
7440-03-1
7631-86-9
1344-28-1
7439-96-5

Raney nickel)
lEIEls

=)

F
F

ilicon Dioxide)

A
(Aluminum Oxide)
S[%)

(Titanium Dioxide)
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8.1.1. LIZX(Nickel ; Raney nickel)
O 2 #E : TWA 1mg/m" (%)
O ACGIH #& : TWA 1.5mg/m’

O destd 2= N=8US

8.1.2. AZ2(Chromium)
O Z2UW 7& : TWA 0.5mg/m* (
O ACGIH #& : TWA 0.5mg/

O dsstd &2J|&: AH=8l

A)
-/

s §
=]
m3
=2
=

8.1.3. =clEd(Molybdenum)
O =W #& : TWA 10mg/m’
O ACGIH & : TWA 10mg/m’
OMEsI L &2)|&=: ANzaUs
8.1.4. Ol &t SLEIEF& (Titanium Dioxide)
O 2 78 : TWA 10mg/m 2o 2
O ACGIH #& : TWA 10mg/m’

Odestd 2= N=8US

8.1.5. LI2&(Niobium)
O=U =8 Xz
O ACGIH =& : Xt

O
x
o
!
I
-
I
|
A
b

O ACGIH #d : Xt=
= ASUS

O d=std L2J[&E:

8.1.7. &3 220l =(Aluminum Oxide)

O =W =& : TWA 10mg/m’

O ACGIH =& : TWA 10mg/m’
O MESSIHN &)= N=2US
8.1.8. &2H(Manganese)
)

O 2W 73 : TWA 1mg/m', STEL 3mg/m" (
O ACGIH #& : TWA 0.02mg/m*, TWA 0.1mg/m’
OMEsI L 2)|&: Aza3
¥ 28 8
O =W 7&:
- TWA : 5mg/m’
- STEL : -
8.2. =Ez¢|
MNE AE Solle FHA &

ot Xl OFAI 2.

o
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11.2.3. LIZ!(Nickel ; Raney nickel)

O848 =4

- 33 : LD50 > 9000 mg/kg Rat

- AW W2eS

- £9 : 27 LC50 10200 ma/kg
O IR 244 £= 124

NS HACE NRRAS/NZL AE 2, X2
O &t &8 T2 124
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-EBUCLP:2
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: @228 OECD TG 420, GLP)

A
- 23 : LD50 >5000 mg/kg Rat (RAI2SZ
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O

00

2te] &0t

3

: Chromiumlll oxide,

1 1308-38-9, OECD TG 403, GLP)
él

Ol 20tel S=0AHA
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~ IARC : 3
~ ACGIH : A4
O MAIKIE S04

EF o SMNOolAE Sd

AE2 L Hs SHBEHO| AIE Z210H HAIZEH 22 [ S4, EU Method B.21
MU W ZSE 0IRA HEIE 0|26 AHAIE 21 84, KAF2ZE : chromiumlll oxide,

chromium chloride, OECD TG 474, GLP

O AH Al S= A

0
J
J
0

HEE (Haoz MAISH AE 2, I8 SH0| 2K &S
SASE : Chromium(lll) oxide
O EFEXMIISH (18 &5)
== S 202U IIsH0l US. AZH I A=2sS Lo
A7 =2 £ 152 SFH SAIZNK EtMO 2H|, S8 01 S5 St
O EFEEFIISH (B2 = &)
HEE (Hatoz B3R BEFIITAMSH AME 20, S48 I8 1S NOAEL = 1,368 mg/kg
bw/day==21, 1,216 mg/kg bw/day
HEE (Jao=2 S BEHAINNMAHASH AEY 21 JIHS g3S820| 22 ZJASH, HC
AS BIED HAEHS LOAEC = 4.4 mg/m3 SAFES & : chromiumlll oxide OECD TG 413
O S0 K4 - t=els
O JIEt Rl Hek: A= S
11.2.3. 22|l E &l (Molybdenum)
O34 s4
- 43 : LD50>2000 mg/kg Rat (HE 2H/4=, AF28IS, OECD Guideline 401, GLP,

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

— &1l : LD50>2000 mg/kg Rabbit (AtZ{ &, OECD Guideline 402, GLP,

S A2 & CAS No. 7631-95-0)
£¢ 1 LC50>3.92mg/4 Rat (A2 S, OECD Guideline 403, GLP,
S At=2 & CAS No. 86089-09-0)

O L% 244 £= I=4
ENE 0|88 MIRRAL/AN3E A2 A=0] LALX ES
(OECD Guidelin & CAS No. 1313-27-5)

O et = &4 = A=34
ENIE 0188 et E&4&/U=34 g2 A=0] 2FEX ES
(22X 0.33, Z2LU4£30.33, &

(OECD Guideline 405, GLP, S A2

D
N
(@)
>
I o
G
Y
30
>
Mo
I
@)

-

=d & &4AEZ20 gX
O 387 H2d : I=8lsS
O mo= ey
JlUIO()S 0/ 28 IR UE AIEZ 0 UIE0] ALK %S
(OECD Guideline 406, GLP, = At=EZ CAS No. 86089-09-0)
O ggd
- UELSHE A2
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A
(=)

O AN O

J
F:|9

A2 U DMES 0/18st SAHSABEOIAE 2 HAIZ2S S0 &422101 S4
(OECD Guideline 471, GLP, S At2& CAS No. 18868-43-4)
AMEgZ Ul I=7F RENSHHOIAIS 2L HAIE2sS 720 &42810l 4

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

O MA=EH
HEEZE 0|28t MAISHAIEZ D NOAEL >60mg/kg bw/day (D& (E£= MAND M I}
2 AIEE 2D 22 (60mg/kg BW/D)UHIA £E =19 S0 HHH H&S J|BH

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

HEE 01Ee 22=54d/2DI188 AIE210 0144818, 2E2=sd/2HS4

2 EaTao = = U ol

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

O E3EHEFIIISY (18 &= 5)
DEAMI)IMNSH AMEZ2D P22 KAl AFKI & S SEEE 2hA, 02 6l 2=,
S A AFZ (OECD TG 401, GLP, SAI22& CAS No. 7631-95-0)
SHEUSHAEZ D D&

O EFEXMMIISH (B2 &)
ARBELE AIEZE N = e SAMF 2 A NOAEL = 17mg/kg bw/day(nominal)
(OECD Guideline 408, GLP, S AIS 2 CAS No. 10102-40-6)
AR LS A2 £321 22| =2 =JF, NOAEC >100 mg/m air (hominal)
(OECD Guideline 413, GLP, S AIS2& CAS No. 1313-27-5)

O EQRHA : =S

O JIEt Kdld H& : A28 sS

11.2.4. 0| &t3HEIEF= (Titanium Dioxide)

O=24d =4
- &3 : LD50 >5000mg/kg Mouse (OECD TG 420)
- &1 : 28le
- 52 : 2& LD50 >3.43mg/4 Rat (OECD TG 403, At E)

Ol 844 £= 124
ENE 0|26t IIBEREAM/XN2 A2, IH24S LIEHHA 22, &8 X2 =0

ENIE 0|88 Mt & &&/A3E A ZW, UH=68s HEHWX #£3.
ZUUH 4= =1-2, OECD TG 405, GLP
O 287 H2d : I=8lsS
O Ils 2y
JILIDIOIE OlEst IIRHEAISZ2 L DIRUBdS 223K &S, OECD TG 403
O ggd
- NEESFIA 2
- IARC : 2B
- ACGIH : A4
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I LC50 >5.14 mg/4 4 hr Rat (OECD TG 403, GLP)
2

(>~

[——"

A
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S8 ez =&ad/Ii=d AIg2 0, A=+ 85 OECD TG 405, GLP
O 38 #2d : UH=8ls
O m/= ey
OIRAZRE ez LRHIELINAAIE 20, H2ld gls OECD TG 429, GLP
O ggd
- ACGIH : A4
O MAME HOIE S
ANg2t U 223 HHSMEES 0lSet SMMO0ISAIE 20, SMN0I4S =GN &S

U

2 7773-01-5 OECD TG 473, GLP

(3=« = R 1
2 Jd 0z
ba|

O O O

o Jn r2 e fob JmoJmo0E 40
e 0x = o o 02 0 Jz = 0¥ Jz

JIN A3 gets g2
Ol HHASZ 10JHE 2t SLEI==4 Al Z 0, HZ2HES HES4A],
Ot =& HAZ DAL JI2X 2022 2/, HEEA HE 9, HoIS,
gakol AZS. NOAEL = 0.7 mg/m3

O o4 23

O JIEt Rl & UHzels

X HEQ 2E ST e E, P8 A28 J=E I/ &
12.1. MEH=SH
12.1.1. LIZ!(Nickel ; Raney nickel)

O 01& : NOEC 1.1 mg/f ~ 0.04 mg/{ Brachydanio rerio ¥ =X : OECD

HONE=R 8=
1 88.2 #g Ni L-1 Pseudokirchneriella subcapitata ¥ =X : SIDS
(Chromium)
e e = N L =218 =)
@l (Molybdenum)
: LC50 609.1 m¢/4 Pimephales promelas

3

vy

12.1.2.

12.1.3.

Om O w o O

@ Mo

u 1T qu

(OECD Guideline 203, GLP, S At22& CAS No. 10102-40-6) 3 =X : EHCA

O
I
2
Ju

: EC50 130.9 m¢/¢ Daphnia magna

(OECD Guideline 202, GLP, S At2& CAS No. 10102-40-6) * =X : ECHA

O A5 1 EC50289.2 M/ 72 hr J|Et
(Pseudokirchnerella subcapitata, OECD Guideline 201,
S A2 Z CAS No. 10102-40-6) * X : ECHA
12.1.4. Ol &H3tEIEF& (Titanium Dioxide)
O & @ LL50 &gt;100 mg/L 96 hr Oryzias latipes (OECD TG 203)
O 228 : EC50 &gt;100 mg/4 48 hr Daphnia magna
(48h—-EL50Daphnia magna&gt; 100 mg/L, 48h-EC50&gt; 100,
48h—EC10=91.2 mg/L, OECD TG 202)
O =% : ErL50&gt; 100 mg/L 72 hr J|Et (Pseudokirchneriella subcapitata,

HEE, X4
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72h—-EyL50&gt;100 mg/L Xl==4!, OECD TG 201) ¥ =X : ECHA
12.1.5. LI2 E(Niobium)
O & : LC50 2589.695 mg/L 96 hr JIEF (Neutral Organics : Fish)
% EX : Ecological Structure Activity Relationships (ECOSAR)
O 22 1 LC50 1123.959 mg/4 48 hr JIEF (Neutral Organics : Daphnid)
% EX : Ecological Structure Activity Relationships (ECOSAR)
O &R : EC50 247.252 mg/4£ 96 hr JIEt (Neutral Organics : Green Algae)
% ZEX : Ecological Structure Activity Relationships (ECOSAR)
(Silicon Dioxide)
- LC50 5000 mg/L 96 hr
- LC50 7600 mg/L 48 hr
- EC50 440 mg/L 72 hr
0l = (Aluminum Oxide)
: LC50 0.108mg/4 ~ 0.078 mg/L 96 hr Pimephales promelas ¥ =X : ECHA
: LC50 &gt;3.69 mg/£ 48 hr Ceriodaphnia dubia 3% X : ECHA
: EC50&gt;0.024 mg/4 96 hr Scenedesmus subspicatus ¥ =X @ ECHA
(Manganese)
1 LC50&gt;3.6 mg/L 96 hr Oncorhynchus mykiss
(OECD Guideline 203, GLP) x =X : ECHA
O 22F : EC50&gt;1.6 mg/4 48 hr Daphnia magna (OECD TG 202, GLP) & X : ECHA
O =5 1 EC50 4.5 mg/L 72 hr JIEF (A& 3 : Desmodesmus subspicatus, OECD TG 201,
GLP) % &X : ECHA
122 &54d & 2d4
12.2.1. LIZ!(Nickel ; Raney nickel)
O &ZY, 24 IHzel2
12.2.2. A& (Chromium)
2 0.23 log Kow ¥ =X : Chemsrc

R

12.1.6.

o

e S 1 A [ R ISR/ =
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12.1.7.

W oo U
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12.1.8.
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HPNI=3478=
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12.2.3. (Molybdenum)

, 2ol A2 elsS

Et& (Titanium Dioxide)

, 2ol A2 eSS

(Niobium)

1 0.23 log Kow ¥ =X : Ecological Structure Activity Relationships (ECOSAR)
HPNE=278=3

(Silicon Dioxide)

> log Kow 0.53
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12.2.6.

-

12.2.7. 0l & (Aluminum Oxide)
, =ofld : A= 8 3
(Manganese)

, =ofld : UH=28lS
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12.3. 254
12.3.1. LIZ!(Nickel ; Raney nickel)
Os=4, MEdllE : IZ2els
12.3.2. 3 Z(Chromium)
Os=4, MEdllE : 128l
12.3.3. 2l 28 (Molybdenum)
O=s&4:49(L/kg) ¥ X : ECHA
O MIBAY : ISesS
12.3.4. 0| AFSHEIEF& (Titanium Dioxide)
O=s=4, MEdlA : XI28S
12.3.5. LI 22 (Niobium)
O s=4 :3.162 % =X : Ecological Structure Activity Relationships (ECOSAR)
O M20ol4d : Cut—off Value = 0.4357; 4204 (BIOWIN 5) % =X : EP| Suite
. &F3F7 A (Silicon Dioxide)
s=4 : BCF 3.162
2ol - IF2g=2
A2 20 & (Aluminum Oxide)
4 MEoHM : =SS

12.3.8. &2t Manganese)

12.4. E%t olsd
(Nickel ; Raney nickel) : Xt= &
(

N
~

0lo

Chromium) : It s
Gl(Molybdenum) : Xt 281 &
tEIEF& (Titanium Dioxide) :
(Niobium) : 0.199 ¥ =X : Quantitative Structure Activity Relation (QSAR)
(Silicon Dioxide) : Xt A2
t20| & (Aluminum Oxide) : XIS
12.4.8. (Manganese) : kd = ca. 994, OECD TG 106 x =X : ECHA
12.5. J|E} RollHE
12.5.1. LIZ(Nickel ; Raney nickel)
01 & NOEC28d=21.7 mgNi/L ASTM 2004, APHA 1998, GLP, & NOEC40d=0.0036mgNi/L
= At=Z& nickel dichloride
S S NOEC22d=0.0264 mgNi/LEPA/600/R-95/136, 281 S NOEC40d=0.040mgNi/L
= At= & nickel dichloride % &X : ECHA
12.5.2. AE(Chromium) : At SAS
12.5.3. 22| Ed(Molybdenum)
01 & : Oncorhynchus kisutch, NOEC, 28w =&gt;19.56mg/L, FAt=Z& CAS No. 10102-40-6,
2 2= : other : Chironomus riparius, NOEC, 14d, =393mg/L,
other guideline : OECD TG 218, FAt=2& CAS No. 10102-40-6
== ' Dunaliella tertiolecta, NOEC, 72h, =938 mg/L, ISO 10253,
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S At=& CAS No. 10102-40-6

¥ &X  ECHA
12.5.4. Ol &tStEIEF= (Titanium Dioxide) @ A2 8ls
12.5.5. LI2 & (Niobium) : \t=2 1S
12.5.6. &t A (Silicon Dioxide) : A28l S
12.5.7. &3t 20| = (Aluminum Oxide)

: Pimephales promelas, NOEC 28d 7.1mg/L, ECHA

: Daphnia magna, NOEC 28d 1.89mg/L, ECHA

: Pseudokirchneriella subcapitata, 96 hr NOEC = 0.004 mg/L ,
OECD Guideline 201, Alga, Growh Lnhibition Test, GLP

HEd 22, #2olE Img/LOI2 0B S84 2]HX ES x X

Y 2
|/ =
v

-

12.5.8. &2H(Manganese)

22t F Ceriodaphnia dubia : NOEC = 1.7 mg/L 8d OECD TG 211, GLP
01 & Oncorhynchus mykis : NOEC = 0.77 mg/L 100d

2= = Ditylum brightwellii : EC50 = 1.5 mg/L 5d ¥ =X : ECHA, NITE

i g

_{

ECHA

13. HIJIAI =2JArs}

13.1. HOILE - Hz28lsS
13.2. HIDIAl =2l ArE
HOI= 2cl80l SAE 32 780l SAE F2AASES DHoAL.

SEHH20ILE A2t MEIH0 RAFHGI2R 0|2 2E .

rlo

14. 250 st 82

141, RUAHS : HEAS

142. =l R HAE i8S

14.3. 250 M2 284 S5 E8S

14.4. 8JIS=(oll€ ol BR) : HElS

145 HLESA(HY T=Hl 2= HII) : Hl HE

14.6. AL2XIt 28 = 25 20l Z2&d & EI JAHL 2R SEE N
14.6.1. 2t Al HI& XX HE SIS

14.6.2. & Al HI& XX : HE 8IS

o

15. 85 A#HESE

X HE0 4t =0 Geos, P2 IHEE J/E.
15.1. LI2¥(Nickel ; Raney nickel)

15,41, MAHHE ARG 28 7Kl
HASISZUHLYEE (FEFI] 1 60HE)
ey =ol=2
SaAZdHasE (A= 1200E)
LEIIEEE=EE
olE8IlI=EdE=2

15.4.2. stsr=2 220l gt Ml oS

15.4.3. =22 [E0l 2t Al : HE S
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15.4.4. HOl=2cI80l 2/ #H - ANEHII=
15.4.5. JIEt =L & 2A=-0l 28t Al
Ol=2telE 2(CERCLA &) : 45.3599g 100 Ib
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16.2. == &H&LX:2012. 10. 18.
16.3. HE &=+ 2 XS HE X : 65X HE, 2021. 8. 10.

SW-625 Cored 19 H O|X| & 19H|0|X| MSDS-WM-011-24 (rev. 5)



