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&l S5 1A 2020-130 0ff HE

= EY 288 U o|F HE AE Hz g (%)
HE(Chromium) Chromium metal / Chromium, CAS H3: 7440-47-3 23 -25
elemental / Chromium, metal / 7|&3stE A #HS: KE-05970
Chromium, metallic / Chrome, metal
/ Chrome
L|Z (Nickel) Nickel metal / Nickel, elemental / CAS H3: 7440-02-0 12-14
Nickel, metallic / Nickel, metal / C.I. |7|=S}stE2 R HS: KE-25818
77775
ZHManganese) Manganese, elemental / Manganese |CAS #Z: 7439-96-5 1-25
metal / manganese 7|E=3stE A M KE-22999
A E|2 24 (Silicon Metal) Silicon powder / Silicon powder, CAS H3: 7440-21-3 03-07
amorphous / Ammonium | ESEE M KE-31029
hexafluorosilicate / SILICON / silicon
T2|(Copper) C.l. 77400 / C.l. Pigment Metal 2 / CAS H13: 7440-50-8 <05
Copper, elemental / Cl 77400 / 7| EstetEd Mz KE-08896
Copper metal / Copper, metallic /
Pigment Metal 2 / Granulated
copper / copper

SO WEh X 2otA 2.
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A2 25 (Silicon Metal) (7440-21-3)

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

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

10 mg/m?3 (containing no asbestos and <1% crystalline silica-inhalable dust)
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24 ZH(Manganese) (7439-96-5)

ox gy U7t 8 27| 313E # 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/m?3
e Ex D8 SEA A 2020-48 = # MOEL Public Notice. No. 2020-48

ST -SSEEY LEI|E YEUAH LEVE S

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)

A Xl 22 FHEIZO Category 3 - Chemicals

PEL (OEL TWA) 1 mg/m?3 (fume)
PEL (OEL STEL) 0.03 mg/m3 (fume)
PEL (OEL Q) 5 mg/m?3 (dust)

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

NAB (OEL TWA) 0.1 mg/m? (inhalable particulate)

0.02 mg/m? (respirable particulate)

JIStEE &5 A4 - not classifiable as a human carcinogen

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

OEL STEL 3 mg/m3 (fume)

BTLV 50 pg/l Parameter: Manganese - Medium: urine

1 mg/m? (category C3 special chemical-fume)

OEL STEL

2 mg/m3 (category C3 special chemical-fume)

2023-06-19 (XI5 W™ LR

KR - ko
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24 ZH(Manganese) (7439-96-5)

OEL C 5 mg/m?3 (category C3 special chemical)

OEL TWA 0.3 mg/m3

OEL STEL 0.6 mg/m3

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

OES STEL 3 mg/m3 (fume)

0= - ACGIH - SISt= 89| L E7|F, 4=9H 87|12 S

ACGIH OEL TWA 0.02 mg/m? (respirable particulate matter)

0.1 mg/m? (inhalable particulate matter)

ACGIH o1& E3 &7 Not Classifiable as a Human Carcinogen

IDLH 500 mg/m3
O|= - NIOSH - 3tetEH0| L EI|&E, YEH E7|&E S

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

O|= - OSHA - 2232 = E87|F, YESH L 8I|E &

OSHA PEL C 5 mg/m3 (fume)

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

HX| HE T2| # Copper
ISHA OEL TWA 1 mg/m3 (2% X O|2E) # (Dust & mist, as Cu)

0.1 mg/m3 (8) # (Fume)

ISHA OEL STEL 2 mg/m3 (&% H O|AE) # (Dust & mist, as Cu)
s IESES 8- =2 A M 2020-48 & # MOEL Public Notice. No. 2020-48

ST -SSR LE|E YEUH LEIIE S

OEL PC-TWA 1 mg/m3 (dust)

0.2 mg/m3 (fume)

2 Xl 22 FEIZO Category 3 - Chemicals

2023-06-19 (£[F HELRh KR - ko 7/24
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T2|(Copper) (7440-50-8)

PEL (OEL TWA)

0.2 mg/m? (fume)

QAo - BttEEO LEIE, YENH LBIIE S

NAB (OEL TWA)

1 mg/m3 (dust and mist)

0.2 mg/m? (fume)

0.2 mg/m? (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/m3 (fume)

2 mg/m3 (dust and mist)

HIEH - a2 =E7|F, Y2SH 871 S

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

0.2 mg/m3 (fume)

2F -SISEHO LE|E, Y2 LEIVE S

'

OES TWA [1]

1 mg/m3 (dust and mist)

0.2 mg/m3 (fume)

0= - ACGIH - 3etE2Ho| = &57|&, Ha8H &

N
FA
oln

ACGIH OEL TWA

0.2 mg/m3 (fume)

O/= - IDLH - 3tStEHO| LE7|F, 429 27|

FA
oln

IDLH

100 mg/m3 (dust, fume and mist)

0|2 - NIOSH - S8R LE7|E, MESH &

N
A
on

NIOSH REL TWA

1 mg/m3 (dust and mist)

0.1 mg/m3 (fume)

2023-06-19 (XI5 W™ LR
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T2|(Copper) (7440-50-8)

O|= - OSHA - SIStEHO| L E7|F, Y2 878 S
OSHA PEL TWA [1] 0.1 mg/m3 (fume)
1 mg/m3 (dust and mist)
L|Z (Nickel) (7440-02-0)
ot= - StEtEES LEVIE, MESH EVIE S
[ERNIEE L& (%) # Nickel (Metal)
ISHA OEL TWA 1 mg/m3 (metal)
ISHA PEL TWA 0.2 mg/m3
H| 2 (KR) et 2 # Carcinogenicity 2
A B3= 18 EE 1Al B 2020-48 = # MOEL Public Notice. No. 2020-48
53 - SIEE LEVIE, MEAH EVIE S
OEL PC-TWA 1 mg/m3
et = IR QMo S L & ItsE0l UAS
OEL PC-TWA (Highly Toxic Goods) 1 mg/m3
OEL PC-STEL (Highly Toxic Goods) 2.5 mg/m3
Y s g ol FtEED Category 3 - Chemicals
QI HA[o} - B}t EHO| LEIIE, YEYH LEIIE S
NAB (OEL TWA) 1.5 mg/m? (inhalable particulate)
SetEd R A5 - not suspected as human carcinogen
HIIEE - Sl EHO L EVIE, YEYH EIIE S
PEL (OEL TWA) 1 mg/m3
ok - StetERe 27|, YEN 878 &
OEL TWA 1 mg/m3
OEL STEL 2 mg/m3
Bi= - StetERe 27|, YEAdH LEIIE S
OEL TWA 1 mg/m3
HEH - SttEHR LEI|E, HESH L E7IE &
OEL TWA 0.05 mg/m?3

2023-06-19 (XI5 W™ LR
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L| 2 (Nickel) (7440-02-0)

OEL STEL 0.25 mg/m3

SF -SISEH LEVE HEAH LEIIE S

OES TWA [1] 1 mg/m?3

O|= - ACGIH - StSHEHO| L E7|&, 42X LS7|E &

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

ACGIH 2st=3d 27 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)

10

Ol= - IDLH - 22| 27|, Y=Y L 27I1F S

IDLH 10 mg/m?
0= - NIOSH - 2t 30| k87IE, 424 L B7IE S

NIOSH REL TWA 0.015 mg/m?
O - OSHA - 215232l = 87|E, 429X L8IIE S

OSHA PEL TWA [1] 1 mg/m?

A E (Chromium) (7440-47-3)

ohx - St EES LEV|IE, MESAH EVIE S

ISHA OEL TWA 0.5 mg/m?3 (metal)

B3 - SHEEE LEVE, YEAH LEVIE S

OEL PC-TWA 0.05 mg/m3

SetEd & ZEH|, A Lt
OEL PC-TWA (Highly Toxic Goods) 0.15 mg/m3

OEL MAC (Highly Toxic Goods) 0.05 mg/m3

Y Ml 22 FtEEI Category 3 - Chemicals
QzulAlo} - B}SHEHO| LEI|E, WEHH EIE S

NAB (OEL TWA) 0.5 mg/m3

SIstEE BF A4 - not classifiable as a human carcinogen

2023-06-19 (£[F HELRh KR - ko 10/24
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3 -E (Chromium) (7440-47-3)

0.5 mg/m? (inhalable particulate matter)

0.7 pg/l Parameter: Total chromium - Medium: urine - Sampling time: end of shift at

end of workweek (population based)
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A7+ M) # Iron salts (Soluble, as Fe)

D8-S ETA| M 2020-48 & # MOEL Public Notice. No. 2020-48
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> 5000 mg/kg bodyweight Animal: rat, Guideline: OECD Guideline 401 (Acute Oral
Toxicity)

LD50 Zu| E7|

> 5000 mg/kg bodyweight Animal: rabbit

24 ZH(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)
wn1
o
jot
o
Y2
[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(ETI/0|AE)

> 5.14 mg/| Source: ECHA

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

LD50 4+ 8=

300 - 500 mg/kg Source: ECHA

LD50 4o sic

> 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)

L|Z (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)

3 -E(Chromium) (7440-47-3)

LD50 4+ 8=

> 5000 mg/kg bodyweight (Equivalent or similar to OECD 420, Rat, Male / female,
Read-across, Oral, 14 day(s))

LC50 ¢ - e > 541 mg/| air Animal: rat, Guideline: OECD Guideline 403 (Acute Inhalation Toxicity)
LC50 B9 - (B ZI/0|AE) > 541 mg/l Source: ECHA

2023-06-19 (X1F 78 L X

KR - ko 14/24




T-309

SR U=

&l S5 1A 2020-130 0ff HE

kot

H(Iron) (7439-89-6)

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

LC50 8¢ - i > 250 mg/m3 37| (6 h, Rat, Male, Experimental value, Inhalation (dust))

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

IARC 1 2B - QINof LAS FE T Its80| US

3 -E(Chromium) (7440-47-3)

IARC 18 3- 2REIX %S
AN Z Ho| |

7|12t e e E E|H &0 242 2o = S
L|Z (Nickel) (7440-02-0)
LOAEC (S ¢, BHE, 2%I/0|AE/Zg, 90 ¥) 0.004 mg/I air Animal: rat, Guideline: OECD Guideline 412 (Subacute Inhalation Toxicity:

28-Day Study)

2023-06-19 (X5 7HH LX) KR - ko 15/24
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L| 2 (Nickel) (7440-02-0)

dm
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el
fjo
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3 -E (Chromium) (7440-47-3)

LOAEC (B¢, &E, B2TI/0|AE/E, 90 Y

> 0.0044 mg/| air Animal: rat, Guideline: OECD Guideline 413 (Subchronic Inhalation

Toxicity: 90-Day Study)

XI-7|7|- =

(=] =

rir

BrELE oW Y00 242 2o

H=(EEE)

o
ol
£Q
njo

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

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

Not applicable (solid)

247k (Manganese) (7439-96-5)

=

=

7200 kg/m?

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

e

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

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

HE(BEE) AL ZhH 40 °0)

Not applicable (solid)

e 8.9 g/cm? (at 25 °C)
HE(sHE) Not applicable (solid)
He(detd k) Not applicable (solid)

& (Chromium) (7440-47-3)

3

7.19 g/cm? (at 20 °C)

2023-06-19 (XI5 W™ LR

KR - ko
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E(Iron) (7439-89-6)

s

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

=T 280 73l 271 (=34
=3 280 73l Z7I ()

718 getof ofsh =dd= oA o
=REX ¥
7152 Ao o Y= A Rl

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

LC50 - O & [1]

100 mg/I (Pisces)

EC50 72 AlZt - =& [1]

250 mg/| 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)

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

LC50 - O & [1]

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

gairdneri)

EC50 - 223 [1]

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

EC50 72 AlZt - =& [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 (2H4d)

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

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 7 [1]

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

LC50 - O 7 [2]

< 0.3 mg/l (Exposure time: 96 h - Species: Pimephales promelas [static])
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T2|(Copper) (7440-50-8)

EC50 - Z4ZH & [1

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

EC50 96 AlZt - =7/ [1]

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

EC50 72 |2t - 257/ [1]

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

n SEt2/E EH{AS (Log Pow)

-0.57 Source: EPISUITE

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

LC50 - o= [1]

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

LC50 - o F [2]

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

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

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

EC50 96 AlZt - =&/ [1]

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

EC50 72 AlZt - =&/ [1]

0.18 mg/I (Species: Pseudokirchneriella subcapitata)

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

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

value, Fresh weight)

3 -E(Chromium) (7440-47-3)

LC50 - o= [1]

13.9 - 210 mg/I Source: GESTIS

EC50 - ZZ & [1]

17.7 - 18.9 mg/I Source: ECHA

EC50 72 AlZt - Z& [1]

0.1 — 17.8 mg/! Source: GESTIS

BCF - O{& [1] 0.0048 (Pisces, Literature study, Dry weight)
n SE2/2 EHiA$ (Log Pow) 0.23 Source: SRC

H(Iron) (7439-89-6)

LC50 - o= [1]

8.65 mg/l Source: ECHA

LC50 - 7|Ef =4 MZ [1]

106.3 mg/| Source: ECHA

EC50 - ZZ & [1]

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

EC50 - Z4Z & [2]

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

EC50 72 AlZt - ZE [1]

18 mg/l Source: ECHA

2023-06-19 (X1F 78 L X

KR - ko

18/24




SR U=

&l S5 1A 2020-130 0ff HE

i
]
n
ox
%o
A
=O£
ox

=
u
Tk
ol
Jp
v
(-T
o

=

<
)

-+
o
=
S
IS
&
[N}
—
@

Biodegradability: not applicable.

Not applicable (inorganic)

Not applicable (inorganic)

at7k(Manganese) (7439-96-5)

Tt gl B2 Biodegradability: not applicable.
BIEHA AtA Q J12EHCOD) Not applicable

ThOD

Not applicable

BOD(ThOD ¥ -2&(%))

Not applicable

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

Tt gl B Biodegradability: not applicable.
BIEHA AtA Q J12EHCOD) Not applicable

ThOD

Not applicable

BOD(ThOD {28 (%))

Not applicable

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

Biodegradability in soil: not applicable.

Biodegradability: not applicable.

Not applicable (inorganic)

Not applicable (inorganic)

A E (Chromium) (7440-47-3)

ThRd 2 23 Biodegradability: not applicable.
slstE At Q FZHCOD) Not applicable (inorganic)
ThOD Not applicable (inorganic)
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H(Iron) (7439-89-6)

A2 A4 Ol
— o

R

AI
0x

=
T

Biodegradability in soil: not applicable.

Biodegradability: not applicable.

gtety M 272H(COD)

Not applicable

Not applicable

Not applicable

Not bioaccumulative.

atZk(Manganese) (7439-96-5)

BCF - 0| & [1]

81 (Pisces)

300000 (Mollusca)

125000 (Crustacea)

No bioaccumulation data available.

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

n SE2/= A= (Log Pow)

-0.57 Source: EPISUITE

Bioaccumulation: not applicable.

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)

= =
HE s=d

Low potential for bioaccumulation (BCF < 500).

A E (Chromium) (7440-47-3)

BCF - O{& [1]

0.0048 (Pisces, Literature study, Dry weight)

n SE=2/2 2HIA+ (Log Pow)

0.23 Source: SRC

Not bioaccumulative.
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WE =559 No bioaccumulation data available.
MENS - EQF Highly mobile in soil.

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

n SE2/2 2HiA =+ (Log Pow) -0.57 Source: EPISUITE
HENE - EQF Adsorbs into the soil.

EHEH Not applicable (solid)
MENE - EQF No (test)data on mobility of the substance available.

BEHEH No data available (test not performed)

n SEt2/2 A= (Log Pow) 0.23 Source: SRC

CMEfS - EQF No (test)data on mobility of the substance available.
HE YE Not applicable (solid)

CMEfS - EQF Adsorbs into the soil.

QEZ Fid D 2REX %2

7|Et Rl FF PN =378 =

2023-06-19 (X5 718 L% KR - ko 21/24



H|7|5kA| 2.

=

=

=

=

g

[=]

e
(=]

BAX=R

11A| 2020-130 Of| o

=
T

=
=)

SAUE =AM BA| 7|20 Wt WE=/87]

T-309

gL

13. I 7| A| Fo|A}

7} H| 7|

Lt HZ|A| oAt (A E

KO

jod

£l

<o
o

oo olo oo oo olo
= 35 &% 35 o5 5
< 1o 1o 1o 1o 10
o © o o ©
o oo olo oo oo olo
a o3 o3 o3 33 o3
s o 1o o 1o 1o
= o 5 o o 5
olo oo olo oo oo
& a3 o3 a3 o3 e
< i &0 i i 0
© © © © ©
fn
ulo
o | S %0
a | £ | o oop | ®0 | oo oln olm
E |z | 33 | oF | 33 33 33
=Y I ) m | g | D il iy
Z o |7 7|2 | e =
=) 4 X fn
2 5 ufo
3l <o N
ok oH oo
Ny o )

olo
o3

Z0

K+
oo

ujr

Hf. ALEXt7E

e

|

[

e
o

PP E AH| 2

Al
=

b

7

ojn

10
=
{0

oo

uo
=
{0

K

o

St

0]

7440-21-3: M 2|

o
[}
&

22/24

AR ek

7440-50-8: L2

7439-96-5:

KR - ko

2023-06-19 (XI5 W™ LR



T-309
SEATEAXZ

- SF1A| 2020-130 Of [HE

7440-02-0: L|Z(Nickel)
7440-47-3: A& (Chromium)
7439-89-6: HA(7IE8H)
7439-96-5: &7k 8l 1 27|35}
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7439-89-6: &
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A E ot ey s &
® 27 7ted 1A - 5858 (K847 500kg); M 2 F 71Ad 1A -
48 & (K| =2 500kg))
sie = 7440-21-3: HE|E 22

=
® 2 & 7ted 14X - s.358 (KIE 2 500kg))
7439-96-5: L7t
H 2 7 7teld 1A - 5258 (K™= 500kg))
7440-47-3: AEZ
™2 F 7ty X - 5352 (XIE+2: 500kg))
7439-89-6: H&
M 27 7teld I - 4 EBE (K| 500kg))

Ag7i=0 gReE f=E e &
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EU fHIEE

REACH

(SVHQ)
EU authorization =& (REACH Annex XIV)
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EU=ZH

REACH 25 XIv Of

EU restriction =& (REACH Annex XVII)
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No 1272/2008, X| & 67/548/EEC S 1999/45/EC 7§E % M X|, #H(EC) No 1907/2006

7478, MSDS &= KOSHA, NITE, ESIS, NLM, SIDS, IPCS, NCIS

: RTECS, ECOSAR, HSDB,

EXO| Ho|Het YEE 2HE HEs

SIDS SIAP, ChemWATCH, CESAR, Chemical DB.
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