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HE ey D 2HE

SIstEHY 28 A 0|F HE ME Hz 2R (%)

H(lron) eHeIE CAS #155: 7439-89-6 95 - 99

7| EteEE W KE-21059

YZHManganese) Manganese, elemental / Manganese | CAS HZ: 7439-96-5 05-3
metal / manganese 7| EztetEE M KE-22999

2|2 24 (Silicon Metal) Silicon powder / Silicon powder, CAS B3 7440-21-3 01-2
amorphous / Ammonium 7|E3tetE2d M3 KE-31029
hexafluorosilicate / SILICON / silicon

T-2[(Copper) C.l. 77400 / C.I. Pigment Metal 2 / CAS H=: 7440-50-8 0.1-0.5
Copper, elemental / Cl 77400 / 7|=3stE A M KE-08896
Copper metal / Copper, metallic /
Pigment Metal 2 / Granulated copper
/ copper
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atZk(Manganese) (7439-96-5)

B3 - BB =BUIF, MUY £EIIE 5
SiX| HA 27+ 3 27| 3}etE # Manganese&Inorganic compounds, as Mn
ISHA OEL TWA 1 mg/m3

1 mg/m3 (8) # (Fume)

ISHA OEL STEL

3 mg/m? (8) # (Fume)

ISHA PEL TWA

1 mg/m3

A &=

IE8L-FHEIA| M2020-48% # MOEL Public Notice. No. 2020-48

3 - S EEL L EVIF, dEs

OEL PC-TWA

0.15 mg/m3

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)

Y Mo 20 ZHERI

Category 3 - Chemicals

PEL (OEL TWA)

1 mg/m3 (fume)

PEL (OEL STEL)

0.03 mg/m3 (fume)

PEL (OEL C)

5 mg/m3 (dust)
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24 ZH(Manganese) (7439-96-5)

QAo - SHSHE RO LEI|E, YESH LEIIE S

1

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

0.02 mg/m? (respirable particulate)

sEE BR A4 - not classifiable as a human carcinogen

PEL (OEL TWA) 1 mg/m3 (dust and fume)

OEL STEL 3 mg/m?3 (fume)

BTLV 50 pg/! 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/m3 (category C3 special chemical)

OEL TWA 0.3 mg/m3

OEL STEL 0.6 mg/m3

1 mg/m3 (dust and fume)

OES STEL

3 mg/m?3 (fume)

0= - ACGIH - tetE2Ho| = E7|&

FA
ojn

ACGIH OEL TWA

0.02 mg/m? (respirable particulate matter)

0.1 mg/m3 (inhalable particulate matter)

ACGIH 2tet28 25/

Not Classifiable as a Human Carcinogen

0= - IDLH - SIEHEE9 L E7|F,

==
T o

IDLH

500 mg/m3

0= - NIOSH - 3tstE3 o = EI|&

FA
oln

NIOSH REL TWA

1 mg/m3 (fume)

NIOSH REL STEL

3 mg/m3

2024-01-11 (A& 7HE LXh
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24 ZH(Manganese) (7439-96-5)

O/ - OSHA - 3lSHEHo| L E7|&

OSHA PEL C

5 mg/m?3 (fume)

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

rot

-~

= - SPErEEe RET|E, YET

re

X ¥

T2| # Copper

ISHA OEL TWA

1 mg/m? (2% U OJAE) # (Dust & mist, as Cu)

0.1 mg/m3 (8) # (Fume)

ISHA OEL STEL

2 mg/m3 (2% 8 OJAE) # (Dust & mist, as Cu)

A &=

D252 A H2020-48% # MOEL Public Notice. No. 2020-48

2

5% - sh88hol £87IF, WEY

FA
on

OEL PC-TWA

1 mg/m? (dust)
0.2 mg/m? (fume)

Y Mo 29 FHER

Category 3 - Chemicals

oln

PEL (OEL TWA)

0.2 mg/m? (fume)

QzY|Aof - SttEHS| L EI|E

=
=

NAB (OEL TWA)

1 mg/m? (dust and mist)

0.2 mg/m? (fume)

.

WtEE - sheEel = EYIF, 48

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)
OEL STEL 0.6 mg/m3 (fume)

2 mg/m?3 (dust and mist)

0.5 mg/m3 (dust)

0.1 mg/m3 (fume)
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T2|(Copper) (7440-50-8)

OEL STEL

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

1 mg/m3 (dust and mist)

0.2 mg/m3 (fume)

0= - ACGIH - SEtEHe| L E7|&E, MBS &7

T
oin

ACGIH OEL TWA

0.2 mg/m3 (fume)

O]3 - IDLH - BHSHEH0| =B7|F, 4N =87|F 5

IDLH

100 mg/m3 (dust, fume and mist)

O/= - NIOSH - 2IetEHe| = E7|F, M2 &7

i
ojn

NIOSH REL TWA

1 mg/m3 (dust and mist)

0.1 mg/m3 (fume)

0= - OSHA - StStE 3o L E7|F, YESH &7

on

=
=

OSHA PEL TWA

0.1 mg/m3 (fume)

1 mg/m? (dust and mist)

H(Iron) (7439-89-6)

ok - BISIEHL LEI|IE, MEYH B E S

A HAH A (78 M) # Iron salts (Soluble, as Fe)

ISHA OEL TWA 1 mg/m3

H &3z IS8 TA| H2020-48= # MOEL Public Notice. No. 2020-48
ST - SIS EH LEIIE HEYH EIE S

Category 1 - Dusts

=
=)

1 mg/m3

ok - SIEHEEO L E|E, MESH EJIE

ox E3y A 2[Z # Silicon

ISHA OEL TWA 10 mg/m3

A &=x I18L-SE A H2020-48% # MOEL Public Notice. No. 2020-48
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42| 2 25 (Silicon Metal) (7440-21-3)

QAo - BHStE RO L EI|E, YESH &

NAB (OEL TWA)

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

OES TWA

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

0|2 - NIOSH - 3|20 = £7|F, MESHH

A
oin

NIOSH REL TWA

10 mg/m? (total dust)

5 mg/m3 (respirable dust)

O|= - OSHA - 3}StEHS| L EI|FE, HEH LEI|1E &
OSHA PEL TWA 15 mg/m? (total dust)
5 mg/m3 (respirable fraction)
Lt ME3 BoH B
HMEsh DA o XQUErO| 37| ALE|F LB BHA| HQIBIA|.
2y = e SEO = HiESHK| OHA 2.
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s D27 AR - SY A LY EVIY B, HA Ee 25 2F S2 20 = U2
Lt 22 Q81

=8 4 (B

EREX S

248 =4 (g1

EREX @S

=48 54 (8Y):

=REX @S

at7k(Manganese) (7439-96-5)

LD50 &7 SE > 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)

LC50 ¢ - = > 5.14 mg/| air Animal: rat, Guideline: OECD Guideline 403 (Acute Inhalation Toxicity),
Guideline: EU Method B.2 (Acute Toxicity (Inhalation))

LC50 S¢ - = (2 T/0/AE) > 5.14 mg/| Source: ECHA

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

LD50 & S E 300 - 500 mg/kg Source: ECHA

LD50 Zo| s E > 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)

ot
18]

LC50

e
[

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

E(Iron) (7439-89-6)

LD50 & HE 98600 mg/kg bodyweight Animal: rat, Animal sex: male, Guideline: OECD Guideline 401
(Acute Oral Toxicity)

LC50 S¢ - &HE > 250 mg/m? &7| (6 h, Rat, Male, Experimental value, Inhalation (dust))

2024-01-11 (X1 71 =E Y%h KR - ko 11/19
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A2|2 S % (Silicon Metal) (7440-21-3)

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

Toxicity)

> 5000 mg/kg bodyweight Animal: rabbit

ul
i

1

__I.L

o

)

LD50

LD50 4| £7|
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F(Manganese) (7439-96-5)

27!

7200 kg/m?
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T-2|(Copper) (7440-50-8)

3

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

EH(Iron) (7439-89-6)

ne
1

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

A2|2 S (Silicon Metal) (7440-21-3)

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

Not applicable (solid)

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

LC50 - & [1]

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

gairdneri)

EC50 - ZZ& [1]

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

EC50 72A|Zt - 27 [1]

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

Scenedesmus subspicatus)

EC50 72A|Zt - =25 [2]

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

Scenedesmus subspicatus)

NOEC (2H)

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

BCF - O1F [1]

81 (Pisces)

BCF - 7|Et = MZF [1]

300000 (Mollusca)

BCF - 7|Et =4

0=

= [2

125000 (Crustacea)

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

LC50 - & [1]

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

LC50 - & [2]

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

2024-01-11 (A& 7HE LXh
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13/19



N

0O-2

EATPEAX=Z

2L SHIA| 2020-1300] IS

(o]

=l

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

EC50 - ZZF [1

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

EC50 96A|ZF - =& [1]

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

EC50 72A[ZF - =& [1]

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

n SE2/Z BH1A$ (Log Pow)

-0.57 Source: EPISUITE

E(Iron) (7439-89-6)

LC50 - O & [1]

8.65 mg/l Source: ECHA

LC50 - 7|Ef =8 H= 1]

106.3 mg/| Source: ECHA

EC50 - ZZ& [1]

Ju

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

EC50 - ZZ& [2]

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

EC50 72A12F - =& [1]

18 mg/l Source: ECHA

Mg|E 2= (Silicon Metal) (7440-21-3)

LC50 - O{ & [1]

100 mg/I (Pisces)

EC50 72AI12 - =& [1]

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

Raphidocelis subcapitata, Selenastrum capricornutum)

ErC50 =F 250 mg/I (Equivalent or similar to OECD 201, 72 h, Pseudokirchneriella subcapitata,
Static system, Fresh water, Weight of evidence)

Lt T8 A 2618

Z0-29

IhRd W 2o Rapidly degradable

L7t (Manganese) (7439-96-5)

ThHed o 2oid Biodegradability: not applicable.
otetA M QTR Not applicable
ThOD Not applicable

BOD(ThOD & & (%))

Not applicable

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

Biodegradability: not applicable.

2024-01-11 (XF 7 L

KR - ko 14/19
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2L S 2 A 2020-1300] 2

Not applicable

Not applicable

Not applicable

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

Not applicable

Not applicable

BOD(ThOD ¥-2&(%))

Not applicable

Biodegradability: not applicable.

Not applicable (inorganic)

Not applicable (inorganic)

BCF - O & [1]

81 (Pisces)

300000 (Mollusca)

125000 (Crustacea)

No bioaccumulation data available.

-0.57 Source: EPISUITE

Bioaccumulation: not applicable.

No bioaccumulation data available.

2024-01-11 (ZIZ W E LR
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A2 35 (Silicon Metal) (7440-21-3)

59 Not bioaccumulative.

gt EX 0|3

at7k(Manganese) (7439-96-5)

0z

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

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

n<

i

2/ WA= (Log Pow) -0.57 Source: EPISUITE

0=
Q

Efst - EQ Adsorbs into the soil.

E(Iron) (7439-89-6)

HEH Y Not applicable (solid)
HEfS - EF Adsorbs into the soil.

MENS - EQF Highly mobile in soil.

REZ 254 . BREX s
7|Et Q6] A D REYUS

13. H|7|A] FoAtet

7h | 7|

o712 ey : S|7tE S N|e] 22 X Hof Utat HEE/87|2 H7|SHA2.

Lt H7|Al FOAr(RAEE 87| R ZFO| H7| YHE =)

NEYUS

14. 250 2ot HH

UN RTDG / ADR / IMDG / IATAO] [}2
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NEH7|=o 2RE Rol=Z

=H|
EU #HIEE

EU 22 & (SVHQ)
EU authorization =5 (REACH Annex XIV)
EU restriction =5 (REACH Annex XVII)

Sk & Z0-29

(M 27 7t28 DA - 5.85E (KI8T 500kg); M 2&F 7tAE DA - 4.

HE (K= 4 500kg))

7439-96-5: B7HE

(H 2% 7tAd 1N - 5.55=F (RIE&: 500kg))

7439-89-6: &

(H 2&F 7tY8 DA - 4= E (X" 500kg))

7440-21-3; MZ|E 22

(® 2&F 7td X - 5352 (XIH 2 500kg))

Sk & 7440-50-8: 72| =& 1 3=

(FEY 7IF; ez = &2 3mg/l 0|

ol
R £

olo

OF
dlo

ok
2 &
ol

REACH & 2% 0/gty
REACH £& xIvoll SME 22 0jEs

A

ol FHEe
CERCLA 103 718 5200 o= 222 2

EPCRA 302 77 scrole

EPCRA 304 #3 sctole

EPCRA 313 713 ==0| s 23S 2

2024-01-11 (X& 7 LRh KR - ko "o
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SEATEAXE

DL EETA| 2020-1300] MHE

16. 1 qio| Xt ALst

23 9 s3he 22 g 2 gl mEbof 2k 2008 12 16YAF S 203 U S 0|AFS] 7R (EC) No 1272/2008, X| X! 67/548/EEC U
1999/45/EC 747 X HX|, 78 (EC) No 1907/2006 7H°,2013d 12& 11 34 20| AAE S2ot S2otE 25 E 2 BA| 7™ (SEA)O
2 23 R U E2Y 32 YA oM EM AIES,2 MSDSE AMACHHMEAY X 110X L DE:SE A H2020-1302 (382 9|

o
HA| S SEATEARZOf 2t 7|F)0f 2AH0] ILf 23 A g ol S8 1245t0] Ade 2 SDSE L3t 22 EX2| Ho|Het

=
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