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HE Hef C 2AHE

SletE=EY #8d A o|'F HE AE Hz 2R (%)

H(lron) SHAHE CAS H=: 7439-89-6 94 - 97

7| E3EEE W 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 H13: 7440-02-0 1-3
Nickel, metallic / Nickel, metal / C.l. | 7| E%t5t2E ¥ KE-25818
77775

T2|(Copper) C.I. 77400 / C.I. Pigment Metal 2 / CAS H=: 7440-50-8 01-1
Copper, elemental / CI 77400 / | EEEE HD: KE-08896
Copper metal / Copper, metallic /
Pigment Metal 2 / Granulated
copper / copper

A2|2 24 (Silicon Metal) Silicon powder / Silicon powder, CAS B3 7440-21-3 0.1 -1
amorphous / Ammonium | EEEE M KE-31029
hexafluorosilicate / SILICON / silicon
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Mo 2 FX|SHA|L.

= # Manganese&Inorganic compounds, as Mn

I

S
=

7| =t

1 mg/m3

) # (Fume)

=
=

1 mg/m3 (

) # (Fume)

=
=

3 mg/m3 (

1 mg/m3

D8-S ETA| M 2020-48 & # MOEL Public Notice. No. 2020-48

0.15 mg/m?3

at7k(Manganese) (7439-96-5)

ZH-100D

ISHA OEL TWA

ISHA OEL STEL

ISHA PEL TWA

b

xa

A

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

OEL PC-TWA (Highly Toxic Goods) 0.15 mg/m3 (dust and fume)
OEL PC-STEL (Highly Toxic Goods) 0.45 mg/m3 (dust and fume)
A Mo 0 FIEZO Category 3 - Chemicals

9IE - BjetEAe| = HY|E, BN £BI|E 5

PEL (OEL TWA) 1 mg/m? (fume)
PEL (OEL STEL) 0.03 mg/m? (fume)
PEL (OEL C) 5 mg/m3 (dust)

Q=HAlOF - StStE RO LEI|E, MEAH LEIIE S

NAB (OEL TWA) 0.1 mg/m3 (inhalable particulate)

0.02 mg/m? (respirable particulate)

SletEE & A4 - not classifiable as a human carcinogen

PEL (OEL TWA) 1 mg/m? (dust and fume)

OEL STEL 3 mg/m?3 (fume)

BTLV 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 - S}t L E8I|F, HEY =8IIE S

OEL TWA 0.3 mg/m3

OEL STEL 0.6 mg/m3

3 - 3REWO LEIIF, MESN BVE S

OES TWA [1] 1 mg/m?3 (dust and fume)

OES STEL 3 mg/m3 (fume)

2024-01-11 (2[& HE LR KR - ko 6/22
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24 ZH(Manganese) (7439-96-5)

O|= - ACGIH - 3}&HEH2| =E7|&

ACGIH OEL TWA

0.02 mg/m? (respirable particulate matter)

0.1 mg/m? (inhalable particulate matter)

ACGH 2tet=2E &/

Not Classifiable as a Human Carcinogen

O/= - IDLH - $}stEEe

"
M
N
F4
0=
o

IDLH

500 mg/m?

O/= - NIOSH - 2tetE2Ho| = &E7|&

A
ojn

NIOSH REL TWA

1 mg/m?3 (fume)

NIOSH REL STEL

3 mg/m3

rarpee

O|= - OSHA - 3StE X9

EEIIE 42

==
T o

OSHA PEL C

5 mg/m3 (fume)

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

rot

= - SIErEEe REY|E, dET

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

0.1 mg/m3 (8) # (Fume)

ISHA OEL STEL

2 mg/m3 (2% U OJAE) # (Dust & mist, as Cu)

Al =

D8-S ETA| M 2020-48 & # MOEL Public Notice. No. 2020-48

ojn

1 mg/m3 (dust)
0.2 mg/m3 (fume)

Category 3 - Chemicals

ojn

PEL (OEL TWA)

0.2 mg/m3 (fume)

Q= UH|Alo} - BfStEHS| EI|E, U8

=
=)

NAB (OEL TWA)

1 mg/m3 (dust and mist)

0.2 mg/m3 (fume)

2024-01-11 (X5 78 L*xh
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T2|(Copper) (7440-50-8)

H7IEE - 22 EIIFE HESH LEIIE S

PEL (OEL TWA) 0.2 mg/m3 (fume)

1 mg/m3 (dust and mist)

OEL TWA 0.2 mg/m? (fume)

1 mg/m3 (dust and mist)

OEL STEL 0.6 mg/m? (fume)

2 mg/m?3 (dust and mist)

HIEH - a2 =E7|F, 2SH 8I|1E S

OEL TWA 0.5 mg/m3 (dust)

0.1 mg/m3 (fume)

OEL STEL 1 mg/m3 (dust)

0.2 mg/m? (fume)

2F -SISEHO LE|E YEAH LEVE S

OES TWA [1] 1 mg/m3 (dust and mist)

0.2 mg/m? (fume)

0/= - ACGIH - SIStE2Ho| LE7I|&E, YESH B8 &

ACGIH OEL TWA 0.2 mg/m3 (fume)

O|= - IDLH - StHER0| L E7|F, 2™ L EI|E S

IDLH 100 mg/m?3 (dust, fume and mist)
O|= - NIOSH - 3ttEH0| L EI|E, YEAH L E7|E S

NIOSH REL TWA 1 mg/m3 (dust and mist)

0.1 mg/m3 (fume)

2

O|= - OSHA - 3t5E 229

EEIIE YESH BT

.

FA
oln

OSHA PEL TWA [1] 0.1 mg/m3 (fume)

1 mg/m? (dust and mist)

E(Iron) (7439-89-6)

rot

o - SISEE LE|E, Y2 LEIIE S

ret

RS M7 M) # Iron salts (Soluble, as Fe)

ISHA OEL TWA 1 mg/m3

2024-01-11 (2[& HE LR KR - ko 8/22
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E(Iron) (7439-89-6)

I8 SE Al M 2020-48 = # MOEL Public Notice. No. 2020-48

Category 1 - Dusts

=
=

NAB (OEL TWA)

1 mg/m3

A 2|2 25 (Silicon Metal) (7440-21-3)

ot - SIS EES LEI|E, MBS EIIE S

oix E3y M 2|2 # Silicon

ISHA OEL TWA 10 mg/m?3

A Ex 12L-5EA| M 2020-48 = # MOEL Public Notice. No. 2020-48

QT AlO} - B1SHE| L EI|E, MESNH LB

NAB (OEL TWA)

10 mg/m3 (not containing Asbestos and the crystal content is <1%)

H7IZE - Sl EES R EVIE, YESH LEVIE S

PEL (OEL TWA) 10 mg/m3

SF -3 ERY L EVIE YEHH LEVIE S

OES TWA [1] 10 mg/m?3 (containing no asbestos and <1% crystalline silica-inhalable dust)
O - NIOSH - 3}St2 32| k= 87|F, 24X L 87|1FE S

NIOSH REL TWA

10 mg/m? (total dust)

5 mg/m? (respirable dust)

O|= - OSHA - $lSHE

nA

o LEI|E, MESH &7

FA
oln

OSHA PEL TWA [1]

15 mg/m? (total dust)

5 mg/m3 (respirable fraction)

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

o= - Sl EEC R EVIE, WEYH LEVIE S

[ERNIREES LI (3%) # Nickel (Metal)
ISHA OEL TWA 1 mg/m?3 (metal)

ISHA PEL TWA 0.2 mg/m3

H| 2 (KR) et 2 # Carcinogenicity 2

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

RIS ES 8L E5E TA| H 2020-48 = # MOEL Public Notice. No. 2020-48

ST - SIeEE LEV|IE MESY EVIE S

OEL PC-TWA 1 mg/m3

SetEdE SR QAo s L & ItsE0| A

OEL PC-TWA (Highly Toxic Goods) 1 mg/m?3

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

A M 0l FIEZa Category 3 - Chemicals

QAo - BfStEEL| LEIE, YENH LBIIE S

NAB (OEL TWA) 1.5 mg/m? (inhalable particulate)

SetEd SR A5 - not suspected as human carcinogen

H7IEE - 22 R EIIFE YESH EIIE S

PEL (OEL TWA) 1 mg/m?3

CHEE - StstE2e L87|E, 29 87|18 &

OEL TWA 1 mg/m?3

OEL STEL 2 mg/m3

Ei= - StetE2e LE8I|E, 2 EI|IE S

OEL TWA 1 mg/m3

HIEH - S}t L E8I|F, HEH 8I|IE S

OEL TWA 0.05 mg/m?3

OEL STEL 0.25 mg/m?3

SF - ER L EIIE YESH LEVE S

OES TWA [1] 1 mg/m3

Ol= - ACGIH - 3IStE X0 L E7|F, 2™ = EI|FE &

ACGIH OEL TWA 1.5 mg/m3 (inhalable particulate matter)

ACGH 28238 &7 Not Suspected as a Human Carcinogen

0= - ACGIH - 4=t & x|

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

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

LD50 B+ 3HE

> 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)

,_
;)
%)
o
ot
Io
e
n

> 5.14 mg/I 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 &+ 3

300 - 500 mg/kg Source: ECHA

LD50 &I s

> 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 4+ 8=

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

LC50 &Y - st

> 250 mg/m3 37| (6 h, Rat, Male, Experimental value, Inhalation (dust))

cL!

rh

=% (Silicon Metal) (7440-21-3)

LD50 4+ 8=

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

2024-01-11 (AT W8 L X
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A2|2 S5 (Silicon Metal) (7440-21-3)

LD50 Zu| E7|

> 5000 mg/kg bodyweight Animal: rabbit

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

LD50 4+ 8=

Toxicity)

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

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

T L
ga|27|4 T vee Yo £ 98,

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

IARC 1 2B - QINOf LAS FE T Its80| US
MA M E HolY M

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

LOAEC (B¢, & E, 2TI/0|AE/E, 90 ¥

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

28-Day Study)

Pl

(=] =

rir

BECE B Y0 242 €

2024-01-11 (AT W8 L X

KR - ko
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YEEHE) sigete
atZk(Manganese) (7439-96-5)

= 7200 kg/m?

T 2|(Copper) (7440-50-8)

-3

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

H(Iron) (7439-89-6)

7.87 g/cm? Type: 'density’ Temp.: 20 °C

2.33 g/cm3 Type: 'density’ Temp.: 25 °C

Not applicable (solid)

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

HE(S™EE) (A4 Zh 40 °C)

Not applicable (solid)

2= 8.9 g/cm3 (at 25 °C)
He(s8E) Not applicable (solid)
Mo (YedE) Not applicable (solid)

5 80| /9, 27| (34)
S5 B0l R, 7| @A)

SHMBOIA B2 S5

2715 G0l ofs +HMSOH SoHs
SHMB0| 0fP RS

7159l o ofef +HBoIA R

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

LC50 - O & [1]

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

gairdneri)

EC50 - 223 [1]

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

EC50 72 |2t - 257/ [1]

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

Scenedesmus subspicatus)

EC50 72 A|2t - 257 (2]

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

Scenedesmus subspicatus)

NOEC (2H4d)

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

BCF - O{ & [1]

81 (Pisces)

BCF - 7|Ef = MZ [1]

300000 (Mollusca)

BCF - 7|Et = ¥Z [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/l (Exposure time: 96 h - Species: Pimephales promelas [static])

EC50 - 223 [1]

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

EC50 96 AlZt - =& [1]

0.031 - 0.054 mg/| (Species: Pseudokirchneriella subcapitata [static])

EC50 72 AlZt - =& [1]

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

n SE2/E 2HiA= (Log Pow)

-0.57 Source: EPISUITE

H(Iron) (7439-89-6)

LC50 - Of&F [1]

8.65 mg/l Source: ECHA

LC50 - 7|Ef = & [1]

106.3 mg/| Source: ECHA

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

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

EC50 72 AlZt - =& [1]

18 mg/l Source: ECHA

A2|E % (Silicon Metal) (7440-21-3)

LC50 - Of&F [1]

100 mg/I (Pisces)

2024-01-11 (AT W8 L X

KR - ko
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42| 2 S % (Silicon Metal) (7440-21-3)

EC50 72 A|2t - 257/ [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| 2! (Nickel) (7440-02-0)

LC50 - O & [1]

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

LC50 - O F [2]

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

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

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

EC50 96 A|Zt - =& [1]

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

EC50 72 A2t - =& [1]

0.18 mg/l (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.
BHet A AtA R T2HCOD) Not applicable
ThOD Not applicable

BOD(ThOD H{ &2 (%))

Not applicable

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

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

BOD(ThOD {25 (%))

Not applicable

E(Iron) (7439-89-6)

Il_l-%_kl al

g 2 28y

AT

Biodegradability in soil: not applicable.

Biodegradability: not applicable.
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H(Ilron) (7439-89-6)

ShBiT M4 RTE(COD)

Not applicable

ThOD

Not applicable

BOD(ThOD ¥ 2&(%))

Not applicable

A2 2 S5 (Silicon Metal) (7440-21-3)
Thed W 2l Biodegradability: not applicable.
SISt AtA R TZHCOD) Not applicable (inorganic)

ThOD

Not applicable (inorganic)

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

RN U 2ol

Biodegradability in soil: not applicable.

Biodegradability: not applicable.

Not applicable (inorganic)

Not applicable (inorganic)

L7t (Manganese) (7439-96-5)

BCF - 0| & [1]

81 (Pisces)

300000 (Mollusca)

125000 (Crustacea)

No bioaccumulation data available.

n SE2/= 2HA = (Log Pow) -0.57 Source: EPISUITE
ME sx5d Bioaccumulation: not applicable.

H(Iron) (7439-89-6)

HE =59 No bioaccumulation data available.
Ma|2 25 (Silicon Metal) (7440-21-3)
ME s5d Not bioaccumulative.
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L| 2 (Nickel) (7440-02-0)

BCF - 7|Et =4 M= [1]

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

value, Fresh weight)

Low potential for bioaccumulation (BCF < 500).

gt EY 0|3Y

at7k(Manganese) (7439-96-5)

0=

Bfet - £

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

T 2|(Copper) (7440-50-8)

-0.57 Source: EPISUITE

n SE2/= A (Log Pow)
MEfst - EQF

Adsorbs into the soil.

H(Iron) (7439-89-6)

BEHYH Not applicable (solid)
JHEfS - B Adsorbs into the soil.
A2 F%(Silicon Metal) (7440-21-3)

MENS - B Highly mobile in soil.

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

=5

=

il

H
oA

Not applicable (solid)

>
=

MES) - £

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

or. 7|Ef |l I

13. H 7| Al FoAp

7L H7|EE

C BREHA EE

D A= E

SAUAE =AM BA| 7|20 Wt WE=/E7|E H7|5HAI2.

[ i)
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7440-50-8: 2|
7440-02-0: L]

i
110

{0

7440-50-8: 72|

ol
x

7440-02-0: L|Z

il
i)

10

7440-50-8: 72| % 1 3tehE

o

1

7439-89-6: & 9 1 3

7440-02-0: L]

o
)

{0

Einil

el
|
od
Oju
o0

o-

(M 2F 7tHg X - 5358 (RIE+3: 500kg); M 2 & 7+l 1A -

4HZ (X4 500kg))

I.

N
o0

b

7439-96-5:

i
110

10

- 500kg))

52 K8+

(H 2 & 7tAd X -5,

=]
2

7439-89-6:

- 500kg))

A .
+¥

3

(®l 27 7tA8 1A - 4HE (K

7440-21-3:

afl
IH
m

2|

<

: 500kg))

3oL RS

M 2F 7tdg X - 5.

i
110

10

X EH7| 20

2

oo

o
=
10

=5

EU HIEE

REACH

(SVHQO)

-
or

EU=RE

olo

EU authorization =5 (REACH Annex XIV)
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EU restriction =& (REACH Annex XVII)

0= FHER
CERCLA 103 718
EPCRA 302 73
EPCRA 304 9
EPCRA 313 9
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t

AAE 220 2etE =F 2 2t BA| ESEA0 HE & S5 24T EM.2
A

<
(2]
]
wm
rr
rx
e}
e
rd
[his
™
Iz
=
S

v

Z Y 18LEETAl X 2020-130 Z(3tet=E 9|
st 71F)0l 2Asto] I 2 A B Hg S

N5t Zdg = DS £ Chaat 22 £X 2 Ho|Ht BEE 2= HYoUS !

Ar
= 1]
f
>
el
4o
A
2
2
Ho
e
>
Hu
2

RTECS, ECOSAR, HSDB, SIDS SIAP, ChemWATCH, CESAR, Chemical DB,& MSDS =
KOSHA, NITE, ESIS, NLM, SIDS, IPCS, NCIS & ZHE 33,
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