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=2 AHEAXE

A8 FFIAl 2020-130 0 HE

= EY #8F A o|F HE ME HS 2R (%)
H(lron) SHE CAS H3: 7439-89-6 59.8 - 67.7
7| EtEEE HE: KE-21059
FE(Chromium) Chromium metal / Chromium, CAS H: 7440-47-3 18 - 21
elemental / Chromium, metal / 7| EstetE 3 H=: KE-05970
Chromium, metallic / Chrome, metal
/ Chrome
L|Z (Nickel) Nickel metal / Nickel, elemental / CAS H3: 7440-02-0 11 -155
Nickel, metallic / Nickel, metal / C.I. | 7|ZE3}&E2% H3: KE-25818
77775
=2| 2 H(Molybdenum) Molybdenum metal / Molybdenum, |CAS $=: 7439-98-7 2-35
elemental / Molybdenum, metal / 7| Eeet 2 W3 KE-25427
Molybdenum, metallic /
molybdenum
2 7H(Manganese) Manganese, elemental / Manganese |CAS HZ: 7439-96-5 1-25
metal / manganese 7| EstetEE M KE-22999
A2|2 24 (Silicon Metal) Silicon powder / Silicon powder, CAS B3 7440-21-3 03-07
amorphous / Ammonium | EEEE M KE-31029
hexafluorosilicate / SILICON / silicon

4. 22%X ¥

7L =0l Soizt= W

FolAleOl et 22 w5 ATAIL.

Chol 82 IEE oA
ogs o=g WO
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A2 % (Silicon Metal) (7440-21-3)

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

10 mg/m?3 (not containing Asbestos and the crystal content is <1%)
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M2|2 22 (Silicon Metal) (7440-21-3)

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

3 - 3EWO £EI|FE, MBS =BE S
OES TWA [1]
0|3 - NIOSH - BRIEH0| £ 57|, BN =57

A
oln

NIOSH REL TWA

10 mg/m? (total dust)

5 mg/m?3 (respirable dust)

Gl
oln

OSHA PEL TWA [1]

15 mg/m? (total dust)

5 mg/m? (respirable fraction)

27k (Manganese) (7439-96-5)

ot= - SletEES LEV|IE, MESY ETIE S
oix dy Y7t 3 27| 312E # Manganese&Inorganic compounds, as Mn
ISHA OEL TWA 1 mg/m3

1 mg/m3 (8) # (Fume)

ISHA OEL STEL

3 mg/m3 (8) # (Fume)

ISHA PEL TWA

1 mg/m3

Al =

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

OEL PC-TWA

0.15 mg/m?3

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 M 20 FtERI

Category 3 - Chemicals

OE - BBl LBYIE, WEUY LEVE S

'

PEL (OEL TWA)

1 mg/m?3 (fume)

PEL (OEL STEL)

0.03 mg/m3 (fume)

PEL (OEL C)

5 mg/m3 (dust)

Q=HAlof - SFStERO| REI|E, MEH LEIIE

=
=)

NAB (OEL TWA)

0.1 mg/m?3 (inhalable particulate)

0.02 mg/m? (respirable particulate)

ot

s%2W 57

A4 - not classifiable as a human carcinogen

2023-11-06 (XI5 W™ LR

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

1 mg/m3 (dust and fume)

3 mg/m3 (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 - slst2 e L E8I|F, 48

OEL TWA

0.3 mg/m?

OEL STEL

0.6 mg/m3

S5 - 3BEWO = BIIF, WES

OES TWA [1]

1 mg/m3 (dust and fume)

OES STEL

3 mg/m3 (fume)

0= - ACGIH - 32 Ho| L &E7|E

FA
oln

ACGIH OEL TWA

0.02 mg/m? (respirable particulate matter)

0.1 mg/m3 (inhalable particulate matter)

Not Classifiable as a Human Carcinogen

IDLH

500 mg/m3

0= - NIOSH - gt Ho| = &E7|&

HA
ojn

NIOSH REL TWA

1 mg/m?3 (fume)

NIOSH REL STEL

3 mg/m?

0|3 - OSHA - $leHE 2

2

EEIE

= =
= o

OSHA PEL C

5 mg/m3 (fume)

2023-11-06 (XI5 W™ LR

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

ox gy LIZ (%) # Nickel (Metal)

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

ISHA PEL TWA 0.2 mg/m3

H| 2 (KR) 8retA 2 # Carcinogenicity 2

TH &= 1852 A| M 2020-48 = # MOEL Public Notice. No. 2020-48

ST - SSERY LEV|E YEUH LEVE S

OEL PC-TWA 1 mg/m?3

SetEd SR QAo s FL & IsE0| A
OEL PC-TWA (Highly Toxic Goods) 1 mg/m?3

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

Y T qol FtEEA Category 3 - Chemicals

QAo - BFStEEL| LEIE, YENH LBIIE S

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

PEL (OEL TWA) 1 mg/m?3
CHE - 2t E2Eo| = E7IFE, Y=9H 87|1FE S
OEL TWA 1 mg/m3
OEL STEL 2 mg/m3
BN - BetETo| n&7|F, MBS £BV|Z 5
OEL TWA 1 mg/m3

OEL TWA 0.05 mg/m?3

OEL STEL 0.25 mg/m?3

OES TWA [1] 1 mg/m3

2023-11-06 (£[Z HE LR KR - ko 8/24
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L| 2 (Nickel) (7440-02-0)

el

O|= - ACGIH - 3}stE

EEI|IE, 42

ACGIH OEL TWA

1.5 mg/m? (inhalable particulate matter)

ACGIH 2tst=3

==
—TT

Not Suspected as a Human Carcinogen

0|3 - ACGIH - ¥EsH & x|+

BEI

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

workweek (background)

O3 - IDLH - 3IStEHo E7|&, a9 L EI|1E &

IDLH 10 mg/m?
0|3 - NIOSH - eS8 L &7|FE, MEs™ &8 &

NIOSH REL TWA 0.015 mg/m3
O|= - OSHA - 3IStEHO| LE7|F, 2™ 278 &

OSHA PEL TWA [1] 1 mg/m3
=228l (Molybdenum) (7439-98-7)

33 - sletEEol L EU|E, WESH LBIE S

LRS! =224 (2843leE) # Molybdenum (Insoluble compounds)
ISHA OEL TWA 10 mg/m3 S A # (Inhalable fraction)

5 mg/m3 25’8 # (Respirable fraction)
A &E I2L-S82TA| H 2020-48 = # MOEL Public Notice. No. 2020-48

A=HAloF - SFtER| REIIE, Y=

EEINES

NAB (OEL TWA)

5 mg/m? (respirable particulate)

SIstEE 3R A3 - confirmed animal carcinogen
SF -EEH LEIE MENH EVIE S

OES TWA [1] 10 mg/m3

Ol= - ACGIH - SISt2 39| L E7|F, H29Y =EI|E S

ACGIH OEL TWA

10 mg/m3 (inhalable particulate matter)

3 mg/m3 (respirable particulate matter)

0= - IDLH - SIEHEH0| = E7|&, MES

IDLH

5000 mg/m3

2023-11-06 (XI5 W™ LR

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

HA718M) # Iron salts (Soluble, as Fe)

I8 SE Al X 2020-48 = # MOEL Public Notice. No. 2020-48
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A E (Chromium) (7440-47-3)

A4 - not classifiable as a human carcinogen
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3 -E (Chromium) (7440-47-3)

Fet

0|= - ACGIH -

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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&l S5 1A 2020-130 0ff HE

A2 22E% %8
SRR Yz27|y 0% B8 Yo & U
=1 S2E% %8

A2|Z & (Silicon Metal) (7440-21-3)

LD50 4+ 3 > 5000 mg/kg bodyweight Animal: rat, Guideline: OECD Guideline 401 (Acute Oral
Toxicity)
LD50 &L £7| > 5000 mg/kg bodyweight Animal: rabbit

2t7k(Manganese) (7439-96-5)

LD50 4+ 3 > 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 S¢ - e > 5.14 mg/| air Animal: rat, Guideline: OECD Guideline 403 (Acute Inhalation Toxicity),
Guideline: EU Method B.2 (Acute Toxicity (Inhalation))

LC50 ¢ - HE(RT/OIAE) > 5.14 mg/I Source: ECHA

2023-11-06 (X|F HELXh KR - ko 13/24
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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)

= 2| B 8l(Molybdenum) (7439-98-7)

LD50 4+ 8=

> 2000 mg/kg Source: ECHA

LD50 4o si=

> 2000 mg/kg bodyweight Animal: rat, Guideline: OECD Guideline 402 (Acute Dermal

Toxicity)

LD50 Zu| E7)|

> 2000 mg/kg Source: ECHA

LC50 B¢ - 2 > 584 mg/l/4h
LC50 ¢ - IE(ET/OAE) > 3.92 mg/l Source: ECHA

H(Iron) (7439-89-6)

LD50 4+ 8=

98600 mg/kg bodyweight Animal: rat, Animal sex: male, Guideline: OECD Guideline 401

(Acute Oral Toxicity)

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

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))

,_
N
wn1
o
jot
o
et
[n

> 5.41 mg/| air Animal: rat, Guideline: OECD Guideline 403 (Acute Inhalation Toxicity)

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

> 5.41 mg/I Source: ECHA

LY 27| D ggs e + %

olo

2023-11-06 (XI5 W HLXh

KR - ko 14/24
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ofn
ol

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

28-Day Study)

i

> 0.1 mg/l air Animal: rat, Guideline: OECD Guideline 413 (Subchronic Inhalation

Toxicity: 90-Day Study)

90 &)

=
=,

/BI2E/

1871 54 (128 k&)

L| 2 (Nickel) (7440-02-0)
3 & (Chromium) (7440-47-3)
L| 2! (Nickel) (7440-02-0)

IARC 12
IARC 18
LOAEC (

oo

2|28l (Molybdenum) (7439-98-7)

NOAEC (

15/24

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

Toxicity: 90-Day Study)

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

2023-11-06 (XI5 W HLXh
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T-317L

H=(EEE)

:?:"
ol
£Q
dlo

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

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

Not applicable (solid)

atZk(Manganese) (7439-96-5)

=

ng

7200 kg/m?

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

M (BEE) AL ZhH 40 °0)

Not applicable (solid)

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

= 2| B 8l(Molybdenum) (7439-98-7)

=

ne

10.2 g/cm3 (at 20 °C)

E(Iron) (7439-89-6)

e

7.87 g/cm?3 Type: 'density’ Temp.: 20 °C

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

e

7.19 g/cm? (at 20 °C)

5 B0l 9, B (34)
S5 B0l R, 7| @A)

2023-11-06 (XI5 W™ LR

KR - ko 16/24
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42| 2 S % (Silicon Metal) (7440-21-3)

LC50 - O & [1]

100 mg/I (Pisces)

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)

atZk(Manganese) (7439-96-5)

LC50 - OfF [1]

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

gairdneri)

EC50 - 223 [1]

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

EC50 72 A2t - =& [1]

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

Scenedesmus subspicatus)

EC50 72 AlZt - =7/ [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'

BCF - O{& [1]

81 (Pisces)

BCF - 7|Et = MZ [1]

300000 (Mollusca)

BCF - 7|Et = MZ [2]

125000 (Crustacea)

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

LC50 - o= [1]

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

LC50 - o= [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 - =7/ [1]

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

EC50 72 AlZt - ZE [1]

0.18 mg/| (Species: Pseudokirchneriella subcapitata)

BCF - 7|Et =4 MZ [1]

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

value, Fresh weight)

=2| 28l(Molybdenum) (7439-98-7)

LC50 - &= [1]

609.1 mg/I Source: EHCA

2023-11-06 (X1F 708 L X

KR - ko

17/24



T-317L

SR U=

A8 FFIAl 2020-130 0 HE

= 2| B 8l(Molybdenum) (7439-98-7)

EC50 72 A|2t - 257/ [1]

289.2 mg/| Source: ECHA

BCF - 0| & [1]

260 — 500 (Tilapia rendalli)

n SEZ/= A= (Log Pow)

0.23 Source: SRC Access on Jan 2006

H(Ilron) (7439-89-6)

LC50 - O & [1]

8.65 mg/l Source: ECHA

LC50 - 7|Ef = MZ [1]

106.3 mg/| Source: ECHA

EC50 - 2R [1]

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

EC50 - ZZH& [2]

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

EC50 72 AlZt - =& [1]

18 mg/| Source: ECHA

3 & (Chromium) (7440-47-3)

LC50 - O & [1]

13.9 — 210 mg/! Source: GESTIS

EC50 - 2R [1]

17.7 — 18.9 mg/I Source: ECHA

EC50 72 AlZt - =& [1]

0.1 — 17.8 mg/I Source: GESTIS

BCF - O{ & [1]

0.0048 (Pisces, Literature study, Dry weight)

n SE2/E 2HiA= (Log Pow)

0.23 Source: SRC

Biodegradability: not applicable.

Not applicable (inorganic)

Not applicable (inorganic)

at7k(Manganese) (7439-96-5)

M g9l 2 Biodegradability: not applicable.
Bl AtA Q TZEHCOD) Not applicable

ThOD

Not applicable

BOD(ThOD ¥-2& (%))

Not applicable

2023-11-06 (XI5 W HLXh

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

=

= o =23
&4 % 23

Biodegradability in soil: not applicable.

Biodegradability: not applicable.

Not applicable (inorganic)

Not applicable (inorganic)

2| E8l(Molybdenum) (7439-98-7)

TR gl 82 Biodegradability: not applicable.
BIEHA AtA Q J12EHCOD) Not applicable
ThOD Not applicable

BOD(ThOD ¥ -2&(%))

Not applicable

H(Iron) (7439-89-6)

Thed R 2oy Biodegradability in soil: not applicable.
Biodegradability: not applicable.

BIEHE AtA R TZEHCOD) Not applicable

ThOD Not applicable

BOD(ThOD {28 (%))

Not applicable

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

= =
ea U 2

Biodegradability: not applicable.

Not applicable (inorganic)

Not applicable (inorganic)

Not bioaccumulative.

at7k(Manganese) (7439-96-5)

BCF - O{& [1]

81 (Pisces)

BCF - 7|Et = M= [1]

300000 (Mollusca)

BCF - 7|Et = M= [2]

125000 (Crustacea)

2023-11-06 (XI5 W HLXh

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

=
54

0=
No

No bioaccumulation data available.

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

BCF - 7IEF 44 442 [1]

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

value, Fresh weight)

Low potential for bioaccumulation (BCF < 500).

2|2 8l(Molybdenum) (7439-98-7)

BCF - O1& [1] 260 — 500 (Tilapia rendalli)
n SE2/E 2HiA= (Log Pow) 0.23 Source: SRC Access on Jan 2006
HE s5d No bioaccumulation data available.

E(Iron) (7439-89-6)

No bioaccumulation data available.

3 & (Chromium) (7440-47-3)

BCF - 0| & [1]

0.0048 (Pisces, Literature study, Dry weight)

=}

2E2/E 2 A S (Log Pow)

0.23 Source: SRC

0=
Mo

=
&=

0x

Not bioaccumulative.

ct. EY 0|3Y

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

Highly mobile in soil.

L7t (Manganese) (7439-96-5)

0=

Bhst - £

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

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

==
=

H
oA

il

Not applicable (solid)

0=

EH

1%

EY

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

2023-11-06 (XI5 W HLXh
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2| E8l(Molybdenum) (7439-98-7)

n SEZ/= A= (Log Pow) 0.23 Source: SRC Access on Jan 2006

HEfEt - E Adsorbs into the soil.

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

EHEH No data available (test not performed)
n SE2/E 2Hi A= (Log Pow) 0.23 Source: SRC
MERS - EQF No (test)data on mobility of the substance available.

LEZS 7Y =RER HS
7|EF B3 S MEYE

SAUE =AM BA| 7|=0f Wet WE=2/&7|E H7|5HAI2.

Lt HI7[Al FoAr(2HE 87| X =@ 17| YHS =g

AR S
14. 250 2adt EH

UN RTDG ADR IMDG IATA

7}. g9l 5 (UN No.)

THEX Bs sheels THIEX| & THIEX &S
Lt O B M
THEX Bs seels THIEX| & THIEX &S

2023-11-06 (X|F HELXh KR - ko 21/24
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2|2

M

7440-21-3:

w0
0

=

10

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

7439-98-7. & 2|2 Hl(Molybdenum)

7439-89-6: B (7tE8X4)

7440-47-3: A& (Chromium)

w0
0
&

7440-02-0; L

o
10
=

| al
= X

7440-02-0; L|Z

7440-47-3: 2

o
[}
&

al
x

7440-02-0: L|Z

7440-47-3: 2

i}
Lo
5

K

FofstetE

2|

a

=]
x

7440-02-0: L|Z

P
=

7439-89-6:

7440-47-3: AE 9% 1 31 E( 7t E H Q)
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SEATEAXZ

- SF1A| 2020-130 Of [HE

AEH 720 gre Rz

H7l22 FF/

2
e R EL T
oFs BB AU SHB

=H

EU AAIEE

EU & =5 (SVHQ)

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

o= AHER
CERCLA 103 #8
EPCRA 302 #3
EPCRA 304 #3
EPCRA 313 #3

CIEa=!
(H 27 7teld 1N - 5858 (K847 500kg); Ml 2 F 7Hd 1A -
4HE (X1 500kg))
CIEE=! 7440-21-3: 2|2 2%
™2 F 7ted 10X - 5358 (X2 500kg))
7439-96-5; Y7t
™2 F 7teld 10X - 5358 (X2 500kg))
7439-98-7: 2|2 HE
H 2 F 7td 1N - 53458 (RIH+=2: 500kg))

7439-89-6: H&
(M 2 & 7tAd 1N - 4 =R (X8 500kg))

7440-47-3: AEE

™2 F 7tdd X - 5352 (X2 500kg))

=2
ol
o

El
Fu
£Q
g

dlo

2 o
ol on
§Q  £Q

of
dlo

REACH SH 2% 0/|ag
REACH & XIv 0| SX&E 2% ojgtg

= o
siEels
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oM E H A=

LZ50A] 2020-130 Of &

jo MO

28 "ot

=zgls

16. 1 Hio| Xt ALt

71 Xt2o| ENX: =2 U =HE 2F oty 25 o =30 232008 H 12 E 16 LA {EZ] U
OIS #H(EC) No 1272/2008, K| & 67/548/EEC % 1999/45/EC 7H7E % H|X|,

THI(EC) No 1907/2006 708, SE LM 2 2M A= QS = MSDS & LHHHHE A H|
1102 X 18 -SH A A 2020-130 2 (22 HO| 27-HA| X SHATEHXZO

B 7|20 2AHGH =L 2 A g v S5 1350

AT ECHAR ESISIEEE) 2013 W 12 2 11 Y 34 ZHIE0| AA & 221} S8 E
25 W 2t ZA| #ESEA)Y M2 25,2 MSDS = KOSHA, NITE, ESIS, NLM, SIDS,

IPCS, NCIS §2 ZHZ 2g3tRAS,2 SDS = that 22 X2 HojHet HEE 2HE

L}, X% XtAUX} 2023-03-21

Ch. 7HE R4 L 215 AEYR 1.0, 06-11-2023

2. 7]E: R

= 2= dM Mot ERotD e XA S EUZ o A0[H 2, o Sl 2tE 2210 LA T MZS 2FotnAt o= AYLICE 2322
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