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3. PAME BY U B9
HE Hef M 2
SletE=EY #8d A o|'F HE AE Hz 2R (%)
H(Iron) A CAS H3: 7439-89-6 94 - 97
7|E3tetEd Wz KE-21059
& 7t(Manganese) Manganese, elemental / Manganese |CAS HZ: 7439-96-5 05-3
metal / manganese 7| EstetE E M KE-22999
L|Z (Nickel) Nickel metal / Nickel, elemental / CAS H3: 7440-02-0 05-2
Nickel, metallic / Nickel, metal / C.I. |7|E3}stE2X #HS: KE-25818
77775
AE|2 24 (Silicon Metal) Silicon powder / Silicon powder, CAS H3: 7440-21-3 0.1-1
amorphous / Ammonium J|EstetE A Hz: KE-31029
hexafluorosilicate / SILICON / silicon
T2|(Copper) C.l. 77400 / C.I. Pigment Metal 2 / CAS H=: 7440-50-8 0.1-05
Copper, elemental / Cl 77400 / 7| EstetEd Mz KE-08896
Copper metal / Copper, metallic /
Pigment Metal 2 / Granulated
copper / copper

4. 22X ¥

7L =0l E0ztE W

FolAleOl et 22 w5 ATAIL.

MM B717t Y RO B7|0 BB| 42 AMZ QTS HHA2.
3 3

o= K= HELE OJAIA HESHUAIR,

SHS LI|B O27| (A WES FOAQ,
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) # (Fume)
) # (Fume)

KR - ko

=

=
=

=

£7| stgtE # Manganese&Inorganic compounds, as Mn

=x

=]

I.

D2 S2 A M 2020-48 = # MOEL Public Notice. No. 2020-48

0.15 mg/m3 (dust and fume)
0.45 mg/m3 (dust and fume)

otz

1 mg/m3

1 mg/m3 (
3 mg/m3 (
1 mg/m3
0.15 mg/m3

Mo 2 FX|SHA|L.
o

Zt(Manganese) (7439-96-5)
OEL PC-TWA (Highly Toxic Goods)
OEL PC-STEL (Highly Toxic Goods)

Z0-90

a7

ISHA OEL TWA
ISHA OEL STEL
ISHA PEL TWA
H #=

OEL PC-TWA
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24 ZH(Manganese) (7439-96-5)

Y Aol ol FHEZI

Category 3 - Chemicals

A - SpetEHO LEIIE, HEAY LBIIE S

PEL (OEL TWA)

1 mg/m?3 (fume)

PEL (OEL STEL)

0.03 mg/m3 (fume)

PEL (OEL C)

5 mg/m?3 (dust)

QA0 - BtetEHS L EI|E, HE2HH LEIIE

=
=]

NAB (OEL TWA)

0.1 mg/m? (inhalable particulate)

0.02 mg/m? (respirable particulate)

A4 - not classifiable as a human carcinogen

1 mg/m3 (dust and fume)

3 mg/m?3 (fume)

50 pg/l Parameter: Manganese - Medium: urine

OEL TWA 1 mg/m3 (category C3 special chemical-fume)
OEL STEL 2 mg/m?3 (category C3 special chemical-fume)
OEL C 5 mg/m?3 (category C3 special chemical)

HIEH - SltEe L E8I|F, HEY =8I|IE S

OEL TWA

0.3 mg/m3

OEL STEL

0.6 mg/m3

2F -SISEHO LE|E, YEAH LEIVE S

'

OES TWA [1]

1 mg/m?3 (dust and fume)

OES STEL

3 mg/m3 (fume)

0= - ACGIH - 3EHEHe| L E7|E, MESHN &7

F
oln

ACGIH OEL TWA 0.02 mg/m? (respirable particulate matter)
0.1 mg/m? (inhalable particulate matter)
ACGH 3tet2d 25 Not Classifiable as a Human Carcinogen

2024-01-11 (X5 78 L*xh
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24 ZH(Manganese) (7439-96-5)

O/= - IDLH - 2282 =57|F, EH 87|18 S

IDLH 500 mg/m3
O/= - NIOSH - 2tst23e| = E7|F, ME29H =878 S

NIOSH REL TWA 1 mg/m? (fume)
NIOSH REL STEL 3 mg/m3

O/= - OSHA - 2232 = E87|F, YE4H 87|18 S

OSHA PEL C 5 mg/m3 (fume)

T2|(Copper) (7440-50-8)

rot

= - SEIEES LEI|E, YESN LEVIE S

[RNREES T2| # Copper
ISHA OEL TWA 1 mg/m3 (2% % OJAE) # (Dust & mist, as Cu)

0.1 mg/m3 (8) # (Fume)

ISHA OEL STEL 2 mg/m3 (2% % OJAE) # (Dust & mist, as Cu)
RN ESES I8 S22 1Al X 2020-48 = # MOEL Public Notice. No. 2020-48
B3 - AU LBIFT, MEUN FIE S
OEL PC-TWA 1 mg/m? (dust)
0.2 mg/m3 (fume)
A M 0l FIEHZEa Category 3 - Chemicals
Ol . st HO| kEI|FE, MEHN £EVE S
PEL (OEL TWA) 0.2 mg/m3 (fume)

Q=HAlOF - SFStE RO REI|E, MEAH LEIIE S

NAB (OEL TWA) 1 mg/m3 (dust and mist)

0.2 mg/m3 (fume)

PEL (OEL TWA) 0.2 mg/m? (fume)

1 mg/m3 (dust and mist)

OEL TWA 0.2 mg/m3 (fume)

1 mg/m3 (dust and mist)

2024-01-11 (2[& HE LR KR - ko 7/22
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T2|(Copper) (7440-50-8)

OEL STEL

0.6 mg/m3 (fume)

2 mg/m3 (dust and mist)

HIEY - setE el = E7|E, WBHH BI|E 5

OEL TWA 0.5 mg/m3 (dust)
0.1 mg/m? (fume)
OEL STEL 1 mg/m? (dust)

0.2 mg/m3 (fume)

SF -SISEAE LE|E, YESN LEIVIE S

OES TWA [1]

1 mg/m3 (dust and mist)

0.2 mg/m3 (fume)

0= - ACGIH - 382 He| L E7|&E, ME8HH

b
it
sl
4
oln

ACGIH OEL TWA

0.2 mg/m3 (fume)

0= - IDLH - 352 He L E7|E, M8

EEIES

IDLH

100 mg/m3 (dust, fume and mist)

O3 - NIOSH - SIEtEE 9| L E7|F,

i
T
N
HA
ojn

NIOSH REL TWA

1 mg/m3 (dust and mist)

0.1 mg/m3 (fume)

0= - OSHA - 3etEH2| L E7|E, 42

FA
oln

OSHA PEL TWA [1]

0.1 mg/m3 (fume)

1 mg/m3 (dust and mist)

H(Iron) (7439-89-6)

ot - SIEEES LEI|E, MESH BVIE S

x| EA He (7t 4) # Iron salts (Soluble, as Fe)

ISHA OEL TWA 1 mg/m?3

TH &= 1855 A| M 2020-48 = # MOEL Public Notice. No. 2020-48
B3 - SEEH LEIE MESH LBIIE S

Y A aol FtEZA Category 1 - Dusts

Qlz Ao} - BfStEHL| LEIIE, WEHH L EI|E S

NAB (OEL TWA) 1 mg/m3

2024-01-11 (X5 78 L*xh
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M2|2 22 (Silicon Metal) (7440-21-3)

x| HA A2|Z # Silicon
ISHA OEL TWA 10 mg/m?
A &= I28-S2 A H 2020-48 = # MOEL Public Notice. No. 2020-48

QAo - BtetEHS LEI|E, HESH LEIIE

NAB (OEL TWA)

10 mg/m?3 (not containing Asbestos and the crystal content is <1%)

N7bEE - Blete ol LEIIE, MBHH £BUIE 5
PEL (OEL TWA) 10 mg/m3
S5 - siotEe| £ETIE, HEAN BIE S

10 mg/m?3 (containing no asbestos and <1% crystalline silica-inhalable dust)

OES TWA [1]
O - NIOSH - 3132 32| = &87|F, 4284 &7

HA
ojn

NIOSH REL TWA

10 mg/m? (total dust)

5 mg/m?3 (respirable dust)

0|5 - OSHA - SIEtEE0| = E7|F,

0=
4o
Jo
i
H
M
N
HA
oln

OSHA PEL TWA [1]

15 mg/m? (total dust)

5 mg/m3 (respirable fraction)

L| 2! (Nickel) (7440-02-0)

ox| 3 LI (%) # Nickel (Metal)

ISHA OEL TWA 1 mg/m?3 (metal)

ISHA PEL TWA 0.2 mg/m3

H| 2 (KR) 2t 2 # Carcinogenicity 2

A EE I8 SR TA| X 2020-48 & # MOEL Public Notice. No. 2020-48

ST -SSR LE|E YEUH LEIIE S

OEL PC-TWA 1 mg/m3

St = SR/ Ao S L E 50l A
OEL PC-TWA (Highly Toxic Goods) 1 mg/m3

OEL PC-STEL (Highly Toxic Goods) 2.5 mg/m3

2024-01-11 (X5 78 L*xh
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L| 2 (Nickel) (7440-02-0)

U

u

=2

[

XY T 2ol 7t Category 3 - Chemicals

QAo - BttEHO| LEIE, YEXH LBIIE S

NAB (OEL TWA) 1.5 mg/m? (inhalable particulate)
IetEE FF A5 - not suspected as human carcinogen

N7tEE - sjetEel L EUIE, WEHH BU|E 5

PEL (OEL TWA) 1 mg/m?
CHEH - SHtEEol R 87I|E, 428 L8II1E S
OEL TWA 1 mg/m?
OEL STEL 2 mg/m3
Ei= - 2t 2Eo| L B7|FE, 42N LBIIE S
OEL TWA 1 mg/m?

OEL TWA 0.05 mg/m3

OEL STEL 0.25 mg/m3

53 - 588N =37|F, MEUY LBIE S

OES TWA [1] 1 mg/m3

0|3 - ACGIH - BH8H8H0| = 57|, MBS =BI|E S

ACGIH OEL TWA 1.5 mg/m? (inhalable particulate matter)

ACGH 3t3t=23 27 Not Suspected as a Human Carcinogen

0= - ACGIH - 428X & |5

BEI 5 pg/l Parameter: Nickel - Medium: urine - Sampling time: post-shift at end of

workweek (background)

O/= - IDLH - 3t L E7|&E, 2™ E7|1E S

IDLH 10 mg/m3

0= - NIOSH - $IEtEHe| L E7|E, ESH™ L E7|&

on

NIOSH REL TWA 0.015 mg/m3

F
oln

O|= - OSHA - 3}SHEH0| L E7|&F, MESH E7|

OSHA PEL TWA [1] 1 mg/m?3

2024-01-11 (2[& HE LR KR - ko 10/22
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27k (Manganese) (7439-96-5)

LD50 4+ 8=

> 2000 mg/kg bodyweight Animal: rat, Animal sex: female, Guideline: OECD Guideline
420 (Acute Oral Toxicity - Fixed Dose Method), Guideline: EU Method B.1 bis (Acute

Oral Toxicity - Fixed Dose Procedure)

,_
;)
wn1
o
mjor
o
2
[N

> 5.14 mg/| air Animal: rat, Guideline: OECD Guideline 403 (Acute Inhalation Toxicity),
Guideline: EU Method B.2 (Acute Toxicity (Inhalation))

LC50 &9 - HE(EZI/0|AE)

> 5.14 mg/| Source: ECHA

T2|(Copper) (7440-50-8)

LD50 4+ 8=

300 - 500 mg/kg Source: ECHA

LD50 4o si=

> 2000 mg/kg bodyweight Animal: rat, Guideline: OECD Guideline 402 (Acute Dermal
Toxicity), Guideline: EU Method B.3 (Acute Toxicity (Dermal)), Guideline: EPA OTS
798.1100 (Acute Dermal Toxicity), Guideline: other:MAFF 4200 (1985)

> 5.11 mg/I air Animal: rat, Guideline: OECD Guideline 436 (Acute Inhalation Toxicity:
Acute Toxic Class Method)

H(Iron) (7439-89-6)

LD50 &+ 3

98600 mg/kg bodyweight Animal: rat, Animal sex: male, Guideline: OECD Guideline 401
(Acute Oral Toxicity)

> 250 mg/m3 &7| (6 h, Rat, Male, Experimental value, Inhalation (dust))

Alg|2 S (Silicon Metal) (7440-21-3)

LD50 4+ 8=

> 5000 mg/kg bodyweight Animal: rat, Guideline: OECD Guideline 401 (Acute Oral
Toxicity)

LD50 ZI| £7|

> 5000 mg/kg bodyweight Animal: rabbit

L| 2! (Nickel) (7440-02-0)

LD50 4+ 8=

> 9000 mg/kg bodyweight Animal: rat, Guideline: OECD Guideline 401 (Acute Oral
Toxicity)

> 10.2 mg/| (Exposure time: 1 h)

2024-01-11 (AT W8 L X

KR - ko 13/22
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L|Z (Nickel) (7440-02-0)

IARC &

ujr

oo

oo

L|Z! (Nickel) (7440-02-0)

0.004 mg/I air Animal: rat, Guideline: OECD Guideline 412 (Subacute Inhalation Toxicity:

28-Day Study)

Z0-90

oo

T
-

uo
{0

H=EEE)

at7k(Manganese) (7439-96-5)

7200 kg/m3

14/22
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T2|(Copper) (7440-50-8)

L

0.47 g/ml Type: 'tap density' Temp.: 20 °C

E(Iron) (7439-89-6)

= 7.87 g/cm? Type: 'density’ Temp.: 20 °C
Ag|2 S (Silicon Metal) (7440-21-3)

= 2.33 g/cm? Type: 'density’ Temp.: 25 °C
(e k) Not applicable (solid)

L|Z (Nickel) (7440-02-0)

M (BEE) AL 2hH 40 °0)

Not applicable (solid)

L 8.9 g/cm? (at 25 °C)
HE(3EER) Not applicable (solid)
He(Istd k) Not applicable (solid)

=5 g0l 73i, 271 (=34)
=T 280 73l Z71 ()

SUYBAH 0f2 RS
71N g0l oloh +MM2oA Koz
+HB20 02 S5

719l g0l ofef SMUBAH Rofz

at7k(Manganese) (7439-96-5)

LC50 - O & [1]

> 3.6 mg/l Test organisms (species): Oncorhynchus mykiss (previous name: Salmo

gairdneri)

EC50 - ZfZH3 [1]

> 1.6 mg/l Test organisms (species): Daphnia magna

EC50 72 AlZt - =27/ (1]

4.5 mg/I Test organisms (species): Desmodesmus subspicatus (previous name:

Scenedesmus subspicatus)

EC50 72 AlZt - =& [2]

2.8 mg/| Test organisms (species): Desmodesmus subspicatus (previous name:

Scenedesmus subspicatus)

NOEC (2H4)

1.7 mg/| Test organisms (species): Ceriodaphnia dubia Duration: '8 d'

2024-01-11 (X5 78 L*xh
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24 ZH(Manganese) (7439-96-5)

BCF - O & [1]

81 (Pisces)

BCF - 7|Et = M= [1]

300000 (Mollusca)

BCF - 7|Et =4 = 2]

125000 (Crustacea)

T2|(Copper) (7440-50-8)

LC50 - O & [1]

0.0068 — 0.0156 mg/I (Exposure time: 96 h - Species: Pimephales promelas)

LC50 - o= [2]

< 0.3 mg/I (Exposure time: 96 h - Species: Pimephales promelas [static])

EC50 - ZZ & [1]

0.03 mg/I (Exposure time: 48 h - Species: Daphnia magna [Static])

EC50 96 AlZt - =& [1]

0.031 — 0.054 mg/I (Species: Pseudokirchneriella subcapitata [static])

EC50 72 AlZt - Z& [1]

0.0426 — 0.0535 mgy/I (Species: Pseudokirchneriella subcapitata [static])

Jo

n &2/ 2HiAs (Log Pow)

-0.57 Source: EPISUITE

E(Iron) (7439-89-6)

LC50 - o= [1]

8.65 mg/l Source: ECHA

LC50 - 7|Ef = MF [1]

106.3 mg/| Source: ECHA

EC50 - ZZ & [1]

> 100 mg/I Test organisms (species): Daphnia magna

EC50 - ZZ & 2]

> 10000 mg/| Test organisms (species): Daphnia magna

EC50 72 AlZt - Z& [1]

18 mg/| Source: ECHA

Alg|2 S (Silicon Metal) (7440-21-3)

LC50 - Of&F [1]

100 mg/I (Pisces)

EC50 72 AlZt - =& [1]

250 mg/l Test organisms (species): Pseudokirchneriella subcapitata (previous names:

Raphidocelis subcapitata, Selenastrum capricornutum)

ErC50 =&

250 mg/I (Equivalent or similar to OECD 201, 72 h, Pseudokirchneriella subcapitata,

Static system, Fresh water, Weight of evidence)

L|Z(Nickel) (7440-02-0)

LC50 - &= [1]

> 100 mg/| (Exposure time: 96 h - Species: Brachydanio rerio)

LC50 - &= [2]

1.3 mg/I (Exposure time: 96 h - Species: Cyprinus carpio [semi-static])

EC50 - Z4Z & [1]

> 100 mg/| (Exposure time: 48 h - Species: Daphnia magna)

2024-01-11 (AT W8 L X
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L| 2 (Nickel) (7440-02-0)

EC50 - 223 2]

1 mg/| (Exposure time: 48 h - Species: Daphnia magna [Static])

EC50 96 AlZt - =7/ [1]

0.174 — 0.311 mg/| (Species: Pseudokirchneriella subcapitata [static])

EC50 72 |2t - 257/ [1]

0.18 mg/| (Species: Pseudokirchneriella subcapitata)

BCF - 7|Et = MZ [1]

8 — 45 (< 4 week(s), Cambarus sp., Flow-through system, Fresh water, Experimental

value, Fresh weight)

HEM g 2l Biodegradability: not applicable.
et A AtA R T2HCOD) Not applicable
ThOD Not applicable

BOD(ThOD H{£&(%))

Not applicable

T2|(Copper) (7440-50-8)

Tt gl 8 Biodegradability: not applicable.
BHat A AtA 9 T2HCOD) Not applicable

ThOD

Not applicable

BOD(ThOD {28 (%))

Not applicable

H(Iron) (7439-89-6)

P =S =I =t RS Biodegradability in soil: not applicable.
Biodegradability: not applicable.
BHEt A AtA 9 T2HCOD) Not applicable

ThOD

Not applicable

BOD(ThOD &8 (%))

Not applicable

[l

2|2 2% (Silicon Metal) (7440-21-3)

2
3
0x
pi=}
0x

=i

Biodegradability: not applicable.

ety LA Q@ FEHCOD) Not applicable (inorganic)
ThOD Not applicable (inorganic)
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L|Z!(Nickel) (7440-02-0)

= O =g
MEM S ES

=
0x

Biodegradability in soil: not applicable.
Biodegradability: not applicable.

Not applicable (inorganic)

Not applicable (inorganic)

atZk(Manganese) (7439-96-5)

BCF - O{ & [1]

81 (Pisces)

BCF - 7|Ef = MZ [1]

300000 (Mollusca)

BCF - 7|Ef = %

125000 (Crustacea)

AH M

-
o& oo

No bioaccumulation data available.

T2|(Copper) (7440-50-8)

n SE2/= A (Log Pow)

-0.57 Source: EPISUITE

Bioaccumulation: not applicable.

H(Iron) (7439-89-6)

HE s5d No bioaccumulation data available.
A2 % (Silicon Metal) (7440-21-3)
HE =5y Not bioaccumulative.

L| 2! (Nickel) (7440-02-0)

BCF - 7|Et = MZ [1]

8 — 45 (< 4 week(s), Cambarus sp., Flow-through system, Fresh water, Experimental

value, Fresh weight)

Low potential for bioaccumulation (BCF < 500).

gt. ES 0|58

2ZH(Manganese) (7439-96-5)

0=

ENSt - =t

No (test)data on mobility of the substance available.

2024-01-11 (AT W8 L X

KR - ko

18/22




N

0-90

SR U=

&l S5 1A 2020-130 0ff HE

kot

T2|(Copper) (7440-50-8)

n SEZ/= A= (Log Pow) -0.57 Source: EPISUITE
JHEfS - EQY Adsorbs into the soil.

E(Iron) (7439-89-6)

HA YY Not applicable (solid)
MMERS - EQF Adsorbs into the soil.

MENE - EQF Highly mobile in soil.

L|Z (Nickel) (7440-02-0)

H

oy Not applicable (solid)

0=

EH

A%

-EY No (test)data on mobility of the substance available.

of. 7|Et Rl S

to

Jo ol

=
=

0x
A
=1
m
Ral
5O
ojo

w3l

8 I D REBS

o

\J

|Et

13. H| 7| A| Fo|Atet

7L H7|EdE

SUE =AM BA| 7|=0f Wet WE=2/&7|E H 7|52

Lt H7[A] FAAS(RHE 87| X =F H7| $HE =

)

UN RTDG ADR IMDG IATA
7t 8 S (UN No.)

SHEelS S els s elS eele
Lt A MY MY

NS siEels siEels SHEele
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=

ojn ol ol
= 3% &% 53
< Y 0o 0o
T o o
oln olo olo
e o3 o3 o3
S 10 10 10
- T T T
oln olo olo
pDn 3 o3 o3
< 1o 1o 1o
o © ©
ro
ujo
-
X0
M B0 | op olo oln
E | oF | o 5 | oy | O3
oa |2 2l |2
S 2| |m|[® |& |F
= ujo o
4o ~ o0
OH ofo T
[y o =3

olo
o3

Z0

K+
oo

ujr

Hf. AFEXL7L

|

A o

.l

rd
od
ey
<

[r

t

ojn

o
=
{0

ojn

o
=
{0

{7l

w0
0
5

7440-50-8: 2|

7439-89-6: EH(7IE2A)

7440-21-3: ME2|2

7440-02-0: L|Z (Nickel)

w0
0
5

7440-02-0; L

w0
0
5

7440-50-8: -2

| al
= X

7440-02-0; L|Z

o
10
=

7440-50-8: T2

=]
=

3

S
=

P

3

7

a =
9 12

7440-02-0: L|Z

o
[}
&

7440-50-8: 72| ¥ 1 gt

Qs

=]
x

bS]
=
7440-02-0: L|Z

7439-89-6:

=]
x
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o MO

AEH7I20 gRE FEE

Hr|l29 EF/

U

RN RI7IQEEE 22|y
LEZ HSE PP EYEH
TH|

EU fHIEE

EU 22 =& (SVHO)
EU authorization =& (REACH Annex XIV)
EU restriction =% (REACH Annex XVII)

0= FHER
CERCLA 103 #8
EPCRA 302 T+
EPCRA 304 T+
EPCRA 313 33
I et

N+

sig =
(M 2 & 7ty ax -5
4HE (X|F =& 500kg))
sig 7439-96-5: Y7L

H 2 & 7rdg 1A -

7439-89-6: &

H 2 & 7rAdg 1A -
7440-21-3: M2 &2

(M 2 F 7rg 1A -

2
on
o

Rl
!
£Q
oo

" o
=gy
P o
=gy

REACH S& 23 0ja8

LERE
LERE
80| Yt 23g By
oS
oS
g20) 9t 238 By

F42: 500kg); A 2 F 7ty DA -
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16. 1 Hto| - Atst

7} xt2o| EH: 2013E 12 8 11 2 34 A0 A E 220 2= =F A 22 BA| AESEA)
0E 2FECHARE =2 22 A 2 2R 22 &
12 8 16 X FH2Z| 3 REHOIAZ] #E(EC) No 1272/2008, X &
1999/45/EC 747 % HX|, #7(EC) No 1907/2006 74, 32 YA 2t &M, 2 MSDS &
KOSHA, NITE, ESIS, NLM, SIDS, IPCS, NCIS 52 272 28l S A= 8lS, & MSDS &

Ao EAY K 110 & ! DB - SHF A A 2020-130 2Rt EHO| 2F-HA| U

SHAHEAXZO| 25t 7|F)0 2ASHY I 2 A ¥ 9" S 235ty
Zde 2 SDS = Ot 22 £X9| Ho|Eet R E ZARE Z4HStAS : RTECS,

ECOSAR, HSDB, SIDS SIAP, ChemWATCH, CESAR, Chemical DB.

L}, x| & 2 UKL 1996-06-28
ct 74 314 9 %S | -HUXE: 8.0, 11-01-2024
2}. 7|Ek: rEgle

= 2= oM M7t ERotD A= XA S ENZ of A0|H £, o 8l 2tF 2d0| At MEs d¥staxt o= AL 222
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