Safety Data Sheet(SDS)

(Compliant with JIS Z 7253_2019)

1. Chemicals, etc. and company information

Names of chemicals,etc
Company name
Address

Telephone

Date of creation

Revision date

The following product is a molded article (alloy) and is exempt from GHS classification.

Seamless tubes of copper and copper alloys (see the table below for applicable alloy numbers, constituent elements, and concentration ranges)
KMCT Co.Ltd. Hatano Plant

Hirasawa 65, Hadano City, Kanagawa 257-0015
+81-463-82-2600

5" December 2023

1°* October 2025

=Since there is no information available for the alloy as a whole, the GHS classification information for the individual constituent elements is provided for reference.

*The elements described are the main components and additive elements.

— Table: Chemical Composition and Conce

ntration Range of Alloys —

. Melting
Alloy name °°5;§55°::'"g Alloy no. point Cu(wt%) P (wt%) Mn (wt%) Zn (wth) Sn(wth) Ni(wt%h) Co (wt%) Zr (wtt)
: (°c)
Tough pitch copper H3300 C1100 1083 299.90
Oxygen free copper H3300 €1020 1083 299.96
Phosphorus deoxidized H3300 c1220 1083 299.90 20015 and <0.040
copper
Phosphorus deoxidized H3300 1201 1083 299.90 20,004 and <0.015

copper
High strength copper H3300 C1565 1079 209.90 > < 2 0.040 and < 0055

s 299, 20,020 and <0.040 20,040 and < 0!
High f’:r;ggg“l_%’”” H3300 1862 1075 29940 20,046 and <0.062 2002 and <010 2007 and < 012 >002 and < 006 >0.16 and < 021
High strength copper H3300 €5010 1067 299.20 20,015 and €0.040 >058 and < 0.72

(KHRT) 299. 20.015 and <0 2058 and < 0.

KALT1% — — 1150 29890 20,004 and <0.012 >08and<12

KALT0.35% — - 1150 299,60 20,004 and <0.012 >03and<04

Picoles — — 1083 29955 0015 and <0.040 024 and < 0.30 >003 and < 005

Oxygen free copper H3510 c1011 1083 299.99
CAS No. 7440-50-8 7723-14-0 7439-96-5 7440-66-6 7440-31-5 7440-02-0 7440-48-4 7440-67-7
2. Summary of Hazards
2-1. GHS Classification
Chemical symbol Cu P Mn Zn Sn Ni Co Zr

Classification Year

Fiscal Year 2013 (Heisei 25)

Fiscal Year 2019 (Heisei 31)

Fiscal Year 2022 (Reiwa 4)

Fiscal Year 2009 (Heisei 21)

Fiscal Year 2019 (Reiwa 1)

Fiscal Year 2009 (Heisei 21)

Fiscal Year 2024 (Reiwa 6)

Fiscal Year 2015 (Heisei 27)

User Manual

GHS Classification Guidance for Government Use
(Revised Edition, July 2013/Heisei 25)

GHS Classification Guidance for Government Use
(Revised Edition, FY2013/Heisei 25, Ver.1.1)

GHS Classification Guidance for Government Use
(Revised Edition, FY2021/Reiwa 3, Ver.2.1)

GHS Classification Guidance for Government Use
(Edition: 5th September 2008/Heisei 20)

GHS Classification Guidance for Government Use
(Revised Edition, FY2013/Heisei 25, Ver.1.1)

GHS Classification Guidance for Government Use (
Edition: March 2009/Heisei 21)

GHS Classification Guidance for Government Use
(FY2020/Reiwa 1 and FY2024/Reiwa 6 Revisions,
Versions 2.0 and 2.1)

GHS Classification Guidance for Government Use
(Revised Edition, FY2013/Heisei 25, Ver.1.1)

Explosives

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Not stated in the source.

Not subject to classification

Not stated in the source.

Not stated in the source.

Not stated in the source.

Corresponds to “Not subject to classification,” “Not|
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Flammable Gases

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Not stated in the source.

Not subject to classification

Not stated in the source.

Not subject to classification

Not stated in the source.

Corresponds to “Not subject to classification,” “Not|
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Aerosols

Corresponds to “Not subject to classification,” “Not|
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Corresponds to “Not subject to classification,” “Not|
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Not stated in the source.

Not subject to classification

Not stated in the source.

Not subject to classification

Not stated in the source.

Corresponds to “Not subject to classification,” “Not|
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Oxidizing Gases

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Not stated in the source.

Not subject to classification

Not stated in the source.

Not subject to classification

Not stated in the source.

Corresponds to “Not subject to classification,” “Not|
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Gases Under Pressure

Corresponds to “Not subject to classification,” “Not|
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Corresponds to “Not subject to classification,” “Not|
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Not stated in the source.

Not subject to classification

Not stated in the source.

Not subject to classification

Not stated in the source.

Corresponds to “Not subject to classification,” “Not|
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Flammable Liquids

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Not stated in the source.

Not subject to classification

Not stated in the source.

Not subject to classification

Not stated in the source.

Corresponds to “Not subject to classification,” “Not|
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Flammable Solids

Corresponds to “Not subject to classification,” “Not|
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Category 2 (Warning)

Not stated in the source.

Cannot be classified

Not stated in the source.

Cannot be classified

Not stated in the source.

Category 1

Self-reactive Substances and Mixtures

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Not stated in the source.

Not subject to classification

Not stated in the source.

Not subject to classification

Not stated in the source.

Corresponds to “Not subject to classification,” “Not|
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Physicochemical Hazards | Pyrophoric Liquids

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Not stated in the source.

Not subject to classification

Not stated in the source.

Not subject to classification

Not stated in the source.

Corresponds to “Not subject to classification,” “Not|
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Pyrophoric Solids

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Not stated in the source.

Not classified

Not stated in the source.

Not classified

Not stated in the source.

Corresponds to “Not subject to classification,” “Not|
classified,” or “Cannot be classified” as stipulated
in the government guidance document.




Chemical symbol

Cu

P

Mn

Zn

Sn

Ni

Co

Zr

Self-heating Substances and Mixtures

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Not stated in the source.

Cannot be classified

Not stated in the source.

Cannot be classified

Not stated in the source.

Corresponds to “Not subject to classification,” “Not|
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Substances and Mixtures which, in contact
with water, emit flammable gases

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Not stated in the source.

Cannot be classified

Not stated in the source.

Not classified

Not stated in the source.

Corresponds to “Not subject to classification,” “Not|
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Oxidizing Liquids

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Not stated in the source.

Not subject to classification

Not stated in the source.

Not subject to classification

Not stated in the source.

Corresponds to “Not subject to classification,” “Not|
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Oxidizing Solids

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Not stated in the source.

Not subject to classification

Not stated in the source.

Not subject to classification

Not stated in the source.

Corresponds to “Not subject to classification,” “Not|
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Organic Peroxides

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Not stated in the source.

Not subject to classification

Not stated in the source.

Not subject to classification

Not stated in the source.

Corresponds to “Not subject to classification,” “Not|
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Corrosive to Metals

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Not stated in the source.

Cannot be classified

Not stated in the source.

Cannot be classified

Not stated in the source.

Corresponds to “Not subject to classification,” “Not|
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Desensitized Explosives

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Not stated in the source.

Not stated in the source.

Not stated in the source.

Not stated in the source.

Not stated in the source.

Corresponds to “Not subject to classification,” “Not|
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Health Hazards

Acute toxicity (oral)

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Not stated in the source.

Not classified

Not stated in the source.

Not classified

Category 4

Corresponds to “Not subject to classification,” “Not|
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Acute toxicity (dermal)

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Not stated in the source.

Cannot be classified

Not stated in the source.

Cannot be classified

Not stated in the source.

Corresponds to “Not subject to classification,” “Not|
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Acute toxicity (inhalation: gas)

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Not stated in the source.

Not subject to classification

Not stated in the source.

Not subject to classification

Not stated in the source.

Corresponds to “Not subject to classification,” “Not|
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Acute toxicity (inhalation: vapor)

Corresponds to “Not subject to classification,” “Not|
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Corresponds to “Not subject to classification,” “Not|
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Not stated in the source.

Cannot be classified

Not stated in the source.

Cannot be classified

Not stated in the source.

Corresponds to “Not subject to classification,” “Not|
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Acute inhalation toxicity
(dusts and mists)

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Not stated in the source.

Dusts: Not classified
Mists: Not subject to classification

Not stated in the source.

Dusts: Cannot be classified
Mists: Not subject to classification

Category 1

Corresponds to “Not subject to classification,” “Not|
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Skin corrosion/irritation

Corresponds to “Not subject to classification,” “Not|
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Corresponds to “Not subject to classification,” “Not|
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Not stated in the source.

Not classified

Not stated in the source.

Cannot be classified

Not stated in the source.

Corresponds to “Not subject to classification,” “Not|
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Corresponds to “Not subject to classification,” “Not

Corresponds to “Not subject to classification,” “Not

Corresponds to “Not subject to classification,” “Not|

Serious eye damage / Eye irritation classified,” or “Cannot be classified” as stipulated |classified,” or “Cannot be classified” as stipulated |Not stated in the source. Category 2B Category 2 Cannot be classified Category 2B classified,” or “Cannot be classified” as stipulated
in the government guidance document. in the government guidance document. in the government guidance document.
Corresponds to “Not subject to classification,” “Not|Corresponds to “Not subject to classification,” “Not Corresponds to “Not subject to classification,” “Not|
Respiratory sensitization classified,” or “Cannot be classified” as stipulated |classified,” or “Cannot be classified” as stipulated |Not stated in the source. Cannot be classified Not stated in the source. Category 1 Category 1A classified,” or “Cannot be classified” as stipulated
in the government guidance document. in the government guidance document. in the government guidance document.
Corresponds to “Not subject to classification,” “Not Corresponds to “Not subject to classification,” “Not|
Skin sensitization Category 1A classified,” or “Cannot be classified” as stipulated |Not stated in the source. Not classified Not stated in the source. Category 1 Category 1A classified,” or “Cannot be classified” as stipulated

in the government guidance document.

in the government guidance document.

Germ cell mutagenicity

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Not stated in the source.

Cannot be classified

Not stated in the source.

Cannot be classified

Not stated in the source.

Corresponds to “Not subject to classification,” “Not|
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Corresponds to “Not subject to classification,” “Not

Corresponds to “Not subject to classification,” “Not

Corresponds to “Not subject to classification,” “Not|

Carcinogenicity classified,” or “Cannot be classified” as stipulated |classified,” or “Cannot be classified” as stipulated |Not stated in the source. Cannot be classified Not stated in the source. Category 2 Category 2 classified,” or “Cannot be classified” as stipulated
in the government guidance document. in the government guidance document. in the government guidance document.
Corresponds to “Not subject to classification,” “Not|Corresponds to “Not subject to classification,” “Not Corresponds to “Not subject to classification,” “Not|
Reproductive toxicity classified,” or “Cannot be classified” as stipulated |classified,” or “Cannot be classified” as stipulated |Category 1B Cannot be classified Not stated in the source. Cannot be classified Category 1B classified,” or “Cannot be classified” as stipulated

in the government guidance document.

in the government guidance document.

in the government guidance document.

Specific target organ toxicity
- single exposure

Category 1 (gastrointestinal effects)
Category 3 (respiratory tract irritation)

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Not stated in the source.

Cannot be classified

Category 3 (respiratory tract irritation)

Category 1 (respiratory system, kidneys)

Category 1 (respiratory system)

Category 3 (respiratory tract irritation)

Specific target organ toxicity
- repeated exposure

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Category 1
(nervous system, respiratory system)

Cannot be classified

Category 1 (lungs)

Category 1 (respiratory system)

Category 1 (respiratory system, heart, thyroid,
hematopoietic system, male reproductive organs)

Corresponds to “Not subject to classification,” “Not|
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Aspiration hazard

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Corresponds to “Not subject to classification,” “Not
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Not stated in the source.

Cannot be classified

Not stated in the source.

Cannot be classified

Not stated in the source.

Corresponds to “Not subject to classification,” “Not|
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Hazardous to
the environment

Hazardous to the aquatic environment

Corresponds to “Not subject to classification,” “Not|

(acute) Cannot be classified classified,” or “Cannot be classified” as stipulated |Not stated in the source. Category 1 Not stated in the source. Cannot be classified Not stated in the source. Not stated in the source.
in the government guidance document.
. . Corresponds to “Not subject to classification,” “Not
Hazardous to the aquatic environment y » o a Pt s . . .
q Category 4 classified,” or “Cannot be classified” as stipulated |Category 4 Category 1 Not stated in the source. Category 4 Not stated in the source. Not stated in the source.

(long—term)

in the government guidance document.

Hazardous to the ozone layer

Corresponds to “Not subject to classification,” “Not|
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Corresponds to “Not subject to classification,” “Not|
classified,” or “Cannot be classified” as stipulated
in the government guidance document.

Not stated in the source.

Not stated in the source.

Not stated in the source.

Not stated in the source.

Not stated in the source.

Not stated in the source.

2-2. GHS Label Elements

Chemical symbol

Cu

Mn

Zn

Sn

Ni

Zr

Pictogram

o

®

4

&P

Signal Words

Danger

Warning

Danger

Warning

Danger

Danger

Danger

Danger

May cause an allergic skin reaction.

Flammable solids

Suspected of damaging fertility or the unborn child.
May cause damage to the nervous system or
respiratory system through prolonged or repeated
exposure.

May cause long lasting harmful effects to aquatic
life.

Evye irritation

Serious Eye Damage

May cause allergy or asthma symptoms or breathing
difficulties if inhaled

Harmful if swallowed

Flammable solid




Chemical symbol

Cu

Mn

Zn

Sn

Ni

Co

Zr

Hazard Statements

May cause respiratory irritation.

Very toxic to aquatic life

May cause respiratory irritation

May cause an allergic skin reaction

Fatal if inhaled

May cause respiratory irritation

Digestive disturbance

Very toxic to aquatic life with long lasting effects

Causes damage to organs (lungs) through prolonged
or repeated exposure

Suspected of causing cancer

Eye irritation

Harmful to aquatic life with long lasting effects

Respiratory and kidney damage

May cause allergy or asthma symptoms or breathing
difficulties if inhaled

May cause damage to organs (respiratory system)
through prolonged or repeated exposure

May cause an allergic skin reaction

May cause long lasting harmful effects to aquatic
life

Suspected of causing cancer

May damage fertility or the unborn child

Respiratory damage

Causes damage to organs (respiratory system,
heart, thyroid, blood system, male reproductive
organs) through prolonged or repeated exposure

Very toxic to aquatic life

Very toxic to aquatic life with long lasting effects

Precautionary
Statements

Safety Measures

Avoid breathing
dust/fume/gas/mist/vapours/spray.

Not provided

Obtain and read the instruction manual before use

Wash hands thoroughly after handling.

Avoid breathing
dust/fume/gas/mist/vapours/spray.

Obtain and read the instruction manual before use

Wash hands thoroughly after handling.

Keep away from heat, hot surfaces, sparks, open
flames and other ignition sources. No smoking.

Avoid breathing
dust/fume/gas/mist/vapours/spray.

Do not handle until all safety precautions have been
read and understood.

Avoid release to the environment.

Wash hands thoroughly after handling.

Do not handle until all safety precautions have been
read and understood.

Do not eat, drink or smoke when using this product.

No smoking.

Wash hands thoroughly after handling.

Wear protective gloves/protective clothing/eye
protection/face protection.

Do not eat, drink or smoke when using this product.

Wear protective gloves/protective clothing/eye
protection/face protection.

Do not breathe dust/fume/gas/mist/vapors/spray.

Ground/bond container and receiving equipment.

Do not eat, drink or smoke when using this product.

Avoid breathing
dust/fume/gas/mist/vapours/spray.

Use only outdoors or in a well-ventilated area.

Do not eat, drink or smoke when using this product.

Use only outdoors or in a well-ventilated area.

Use explosion—proof electrical/ventilating/lighting
equipment.

Use only outdoors or in a well-ventilated area.

Wash hands thoroughly after handling.

Wear protective gloves/protective clothing/eye
protection/face protection.

Wash hands thoroughly after handling.

In case of inadequate ventilation, wear respiratory
protection.

Avoid inhalation of dust, smoke, gas, mist, vapor, or
spray.

Do not remove contaminated work clothing from the
workplace.

Do not eat, drink or smoke when using this product.

In case of inadequate ventilation, wear respiratory
protection.

Avoid inhalation of dust, smoke, gas, mist, vapor, or
spray.

Use only outdoors or in a well-ventilated area.

Avoid release to the environment.

Avoid release to the environment.

Use personal protective equipment as required.

Do not remove contaminated work clothing from the
workplace.

Wear protective gloves/protective clothing/eye
protection/face protection.

Wear protective gloves/protective clothing/eye
protection/face protection.

Avoid release to the environment.

Wear protective gloves, protective clothing, eye
protection, and face protection

Work clothing contaminated with hazardous
substances must not be removed from the work
area.

Obtain the instruction manual before use.

Avoid breathing dust/fume/gas/mist/vapors/spray.

Do not handle until all safety precautions have been
read and understood.

Avoid release to the environment.

First Aid Measures

If on skin: Wash with plenty of soap and water.

Not provided

If exposed or concerned: Get medical
advice/attention.

If in eyes: Rinse cautiously with water for several
minutes. Remove contact lenses, if present and
easy to do. Continue rinsing.

If inhaled: Remove person to fresh air and keep
comfortable for breathing.

If on skin: Wash with plenty of soap and water.

If swallowed: Seek medical advice immediately.

If inhaled: Remove person to fresh air and keep
comfortable for breathing.

If inhaled: Remove person to fresh air and keep
comfortable for breathing.

if you feel unwell, get medical advice/attention.

If in eyes: If eye irritation persists, get medical
advice/attention.

If in eyes: Rinse cautiously with water for several
minutes. Remove contact lenses, if present and
easy to do. Continue rinsing.

Wash contaminated clothing before reuse.

Rinse mouth.

If you feel unwell, seek medical advice.

If exposure occurs or is suspected, seek medical
advice.

Collect spillage.

If eye irritation persists: get medical
advice/attention.

If on skin: If skin irritation or rash occurs, get
medical advice/attention.

If inhaled: Remove person to fresh air and keep
comfortable for breathing

In case of fire: Use appropriate extinguishing media.

If you feel unwell, seek medical advice.

If inhaled: If breathing is difficult, remove person to
fresh air and keep comfortable for breathing.

If in eyes: Rinse cautiously with water for several
minutes. Remove contact lenses, if present and
easy to do. Continue rinsing.”

Specific treatment is needed (see this label for
instructions).

If inhaled: If respiratory symptoms occur, seek
medical advice.

If eye irritation persists: Get medical
advice/attention.

If skin irritation or rash occurs: get medical
advice/attention.

If exposure or concern about exposure occurs: get
medical advice/attention.

If you experience respiratory symptoms: Seek
medical advice.

Remove contaminated clothing and wash it before
reuse.

If exposed: seek medical advice.

If on skin: Wash with plenty of soap and water.

If you feel unwell: get medical advice/attention.

If skin irritation or rash occurs: Get medical
advice/attention.

Remove contaminated clothing and wash it before
reuse.




Chemical symbol Cu P Mn Zn Sn Ni Co Zr
If exposed or if you feel unwell: Seek medical advice.
If you feel unwell: Seek medical advice/attention.
Collect spillage
Store in a well-ventilated place. . . Store in a well-ventilated place. Store in a well-ventilated place. Store in a well-ventilated place.
Storag Keep container tightly closed. Not stated in the source. Store locked up. No data available Keep container tightly closed. Store locked up. Keep container tightly closed. Keep container tightly closed.
orage
Store locked up. Store locked up. Store locked up. Store locked up.
Dispose of contents/container through a licensed Dispose of contents/container through a licensed Dispose of contents/container through a licensed Dispose of contents/container through a licensed Dispose of contents/container through a licensed Dispose of contents/container through a licensed Dispose of contents/container through a licensed
Disposal waste disposal contractor authorized by the Not stated in the source. waste disposal contractor authorized by the waste disposal contractor authorized by the waste disposal contractor authorized by the waste disposal contractor authorized by the waste disposal contractor authorized by the waste disposal contractor authorized by the
prefectural governor. prefectural governor. prefectural governor. prefectural governor. prefectural governor. prefectural governor. prefectural governor.
3. Composition / Information on Ingredients
Chemical symbol Cu P Mn Zn Sn Ni Co Zr

Concentration range of chemical components

See table in Section 1

See table in Section 1

See table in Section 1

See table in Section 1

See table in Section 1

See table in Section 1

See table in Section 1

See table in Section 1

Substance or mixture

Substance

Substance

Not stated in the source.

Not stated in the source.

Substance

Not stated in the source.

Substance

Substance

Molecular formula (Molecular weight)

Molecular formula: Cu
Molecular weight: 63.55 g/mol

Molecular formula: P
Molecular weight: 30.97 g/mol

Molecular formula: Mn
Molecular weight: 54.94 g/mol

Molecular formula: Zn
Molecular weight: 65.37 g/mol

Molecular formula: Sn
Molecular weight: 118.71 g/mol

Molecular formula: Ni
Molecular weight: 58.69 g/mol

Molecular formula: Co
Molecular weight: 58.93 g/mol

Molecular formula: Zr
Molecular weight: 91.22 g/mol

CAS Number:

7440-50-8

7723-14-0

7439-96-5

7440-66-6

7440-31-5

7440-02-0

7440-48-4

7440-67-7

Reference Number in Gazetted List in Japan (under CSCL)

Not applicable

Not available

Not available

Not stated in the source.

Not available

Not stated in the source.

Not available

No data available

Reference Number in Gazetted List in Japan (under ISHA)

Not applicable

Not available

Not available

Not stated in the source.

Not available

Not stated in the source.

Not available

No data available

Impurities and stabilizing additives contributing to classification

Not available

Not stated in the source.

Not available

No data available

Not available

No data available

Not available

No data available

Enforcement Order of the Industrial Safety

Labelling obligation

and Health Act, Appended Table No. 9 379 Not stated in the source. 550 Not stated in the source. 322 418 172 Not stated in the source.
Labeling Threshold (wt%) <1% Not stated in the source. <03 Not stated in the source. <1 <1 <01 Not stated in the source.
SDS Threshold (wt%) <0.1% Not stated in the source. <o.1 Not stated in the source. <01 <01 <01 Not stated in the source.

4. First—aid measures

Chemical symbol

Cu

Mn

Zn

Sn

Ni

Co

Zr

If inhaled, remove person to fresh air and keep

If inhaled, remove person to fresh air and keep

Remove victim to fresh air and keep at rest. If

If feeling unwell, consult a physician or seek medical

If inhaled, remove person to fresh air and keep

If breathing is difficult, move the person to fresh air
and keep them at rest in a position comfortable for

If respiratory symptoms occur: Contact a physician.
If inhaled: Move the person to fresh air and allow
them to rest in a position comfortable for breathing.
If unconscious but breathing, place the person in
the recovery position and protect them from

Move the person to fresh air and keep them at rest

If inhaled comfortable for breathing. Seek medical attention if |comfortable for breathing. Seek medical attention if |breathing is difficult, give oxygen. Get medical comfortable for breathing. Seek medical attention if . f in a position comfortable for breathing.
" " . y treatment. . breathing. hypothermia. N o y
feeling unwell. feeling unwell. advice/attention. feeling unwell. " L . " A . Seek medical advice if symptoms persist.
Seek medical advice if respiratory symptoms occur. |If feeling unwell or experiencing respiratory
symptoms, seek medical advice/attention.
If airway/respiratory irritation occurs: Inhale a
glucocorticoid spray as soon as possible.
. . I diatel: Il contaminated clothing.
Remove contaminated clothing. Wash skin thoroughly with soap and water. Wash with soap and water. Wash with plenty of soap and water. r;?r:: ;f:gtgjngsi\;ev:thc?;n:mn:v:te::r sli:‘gwer
" Wash skin thoroughly with soap and water. P gnly  s0ap . Wash affected skin thoroughly with running water R with soap . . . Rinse the affected area with plenty of water, then [Wash contaminated clothing before reuse. ; g ' Rinse thoroughly with plenty of water.
If on skin 3 N If skin irritation occurs or if you feel unwell, seek If skin irritation occurs, seek medical advice or PR . . then wash thoroughly with soap and water. . P .
Wash contaminated clothing before reuse. N . . and soap. wash with soap and water. If skin irritation or rash occurs, seek medical advice PR ¥ . Seek medical advice if symptoms persist.
f . . medical advice or attention. attention. . If skin irritation or rash occurs: Seek medical
If you feel unwell, seek medical advice or attention. or attention. N .
advice/attention.
" . N . Rinse cautiously with water for several minutes. If [Rinse cautiously with running water for at least 10 |Rinse cautiously with water for several minutes. " . . . " . . . If sye "”ta“"f‘ persists: Seek medical Rinse cautiously with water for 15 to 20 minutes.
Rinse cautiously with water for several minutes. o . > . . ) Rinse cautiously with water for several minutes. Rinse cautiously with water for several minutes. If |advice/attention. )
. N eye irritation persists, seek medical minutes. Remove contact lenses, if present and Remove contact lenses, if present and easy to do. . N N > L " . ) Remove contact lenses, if present and easy to do.
If in eyes Remove contact lenses, if present and easy to do. Remove contact lenses, if present and easy to do. |eye irritation persists, seek medical If in eyes: Rinse cautiously with water for several

Continue rinsing. Get medical advice/attention.

advice/attention. If you feel unwell, contact a
physician.

easy to do. Continue rinsing. Seek medical
advice/attention.

Continue rinsing. If eye irritation persists, get
medical advice/attention.

Continue rinsing. Get medical advice/attention.

advice/attention.

minutes. Remove contact lenses if present and easy
to do. Continue rinsing.

Continue rinsing. If symptoms persist, contact a
physician.

If swallowed: Rinse mouth

Rinse mouth immediately. Contact a physician
without delay.

Rinse mouth. If you feel unwell, seek medical
advice/attention.

Rinse mouth. Give one glass of water to drink. Do
not induce vomiting. Seek medical advice/attention.

Rinse mouth. If you feel unwell, seek medical
advice/attention.

Rinse mouth. If you feel unwell, seek medical
advice/attention.

Rinse mouth. If you feel unwell, seek medical
advice/attention.

Rinse mouth and spit out.

If swallowed: Contact a physician immediately.

If conscious, give 1 to 2 glasses of water to drink.
If vomiting occurs naturally, place the person face
down with their head lower than the chest to
prevent aspiration of vomit into the respiratory
tract.

Rinse mouth with water and seek medical
advice/attention immediately.

Most Important Symptoms and Effects, Both Acute and Delayed

Symptoms/effects: Eye and skin redness, eye pain,
cough, headache, shortness of breath, sore throat,
abdominal pain, nausea, vomiting.

Delayed symptoms: Metal fume fever.

Generally non—toxic. May be toxic to humans via
unspecified routes of exposure.

Inhalation:

May cause respiratory irritation and coughing. In
cases of high exposure, inflammation of lung tissue
cannot be ruled out. Exposure to smoke, dust, or
vapor in large quantities may lead to metal fume
fever.

Skin Contact:

Generally non-irritating. Absorptive toxic effects
through the skin are considered unlikely.

Eye Contact:

May cause physical irritation.

Ingestion:

May cause gastrointestinal irritation, abdominal pain,
and nausea. Systemic effects are considered
unlikely.

Absorption:

No absorptive toxic effects are expected in cases of|
acute exposure.

Inhalation:

Metallic taste, metal fume fever. Symptoms may be
delayed.

Skin contact:

Dryness of the skin.

Ingestion:

Abdominal pain, nausea, vomiting.

Inhalation:

May cause coughing.

Eye contact:

May cause redness and pain.

No data available.

Acute: Sensitizing effects on the skin and
respiratory tract.

Chronic: Allergic or irritant reactions in the
respiratory tract, lung damage (fibrosis), allergic skin
disorders. May be carcinogenic to humans.

No data available.




Chemical symbol Cu P Mn Zn Sn Ni Co Zr
. . . . Rescuers should wear appropriate personal . . . .
Precautions necessary for the protection of persons taking first aid y N " . . . R hould t d ski R hould t d ski
i P P e protective equipment (PPE) depending on the Not available Not available No data available. Not available No data available. escuers should wear appropriate eye and skin esouers should wear appropriate eye and skin
measures situation protection depending on the situation. protection depending on the situation.
. . Keep the affected it rest and und dical . . . . .
Special precautions for doctors ossegrvafioan ected person at rest and under mecical | ot available Not available No data available. Not available No data available. Not available No data available.
5. Fire—fighting Measures
Chemical symbol Cu P Mn Zn Sn Ni Co Zr

Extinguishing media

Special powdered fire extinguisher agent, dry sand

For small fires:

Carbon dioxide (CO.), dry chemical powder, sand,
soil, regular foam extinguishing agent.

For large fires:

Water spray, mist water, regular foam extinguishing
agent.

Metal fire extinguishing agents and dry sand
The above information is based on GESTIS data.

Water spray,Foam extinguishing agent,Dry chemical
powder,Carbon dioxide (CO:)Dry sand

For reactive metal powders not coated with oxide
films : Powder fire extinguishing agents other than
phosphates (hydrogen carbonate, sodium chloride,
etc.), dry sand

Special powdered fire extinguisher agent,
Dry sand

Water spray,Foam extinguishing agent,Dry chemical
powder,Carbon dioxide (CO:),Dry sand

Special powdered fire extinguisher agent,
Dry sand

For small fires:
Dry chemical powder,Soda ash,Lime,Dry sand

Large Fire:
Dry sand,Dry chemical powder,Soda ash,
Lime

Unsuitable extinguishing media

Straight stream,Foam extinguishing agent,Carbon
dioxide (CO2)

No information available.

Water,Foam extinguishing agent,Carbon dioxide (CO
2

The above information is based on GESTIS data.

Straight stream

For reactive metal powders not coated with oxide
films: Do not use water,Phosphate—based dry
chemical extinguishing agent

Other extinguishing agents are not suitable.

Straight stream

Water,Foam extinguishing agent

Water,Carbon dioxide (CO2),Foam extinguishing
agent

Specific hazards

In case of fire, hazardous decomposition products
such as irritating, toxic, or corrosive gases and
fumes may be released.

Applying water to a metal fire can lead to the
release of flammable hydrogen gas, posing an
explosion hazard

This material may catch fire when exposed to
friction, heat, sparks, or open flames.

This material may undergo rapid combustion as a
result of flare-like burning behavior.

This material may explode or undergo combustion
with explosive force.

This material may re—ignite after fire suppression.
In case of fire, hazardous gases such as irritating,
toxic, or corrosive substances may be released.

No information available.

This material is non—flammable and will not ignite
under normal conditions; however, upon heating, it
may decompose and emit corrosive and/or toxic
vapors.

In case of fire, hazardous decomposition may
produce irritating, corrosive, and toxic gases.

Flammability

This substance is non—combustible and will not
ignite under normal conditions; however, upon
heating, it may undergo thermal decomposition,
releasing corrosive and/or toxic vapors.

During a fire, this material may release harmful
gases that are irritating, corrosive, and toxic.
Metallic nickel is normally stabilized against
oxidation by a surface oxide layer. However, freshly
exposed nickel surfaces without this layer can
oxidize rapidly when exposed to air. Therefore,
freshly prepared nickel powder may spontaneously
ignite in air.

In case of fire, hazardous substances (metal oxide
fumes) may be released.

There is a risk of re-ignition after extinguishing the
fire.

In case of fire, irritating, corrosive, and toxic gases
may be released.

Inhalation of decomposition products may cause
serious injury or death.

Contact may cause irritation to the skin and eyes.
Firefighting water may cause environmental
contamination.

Specific extinguishing methods

If it is safe to do so, move containers away from the
fire area.

For metal fires, smothering or containment methods
are preferred for extinguishing.

If it is safe to do so, move containers away from the
fire area.

If removal is not possible, cool containers and
surrounding area with water spray.

After extinguishing the fire, continue cooling
containers thoroughly using large quantities of
water.

If possible, remove the container from the
hazardous area.

Eliminate all sources of ignition.

Use explosion—proof equipment.

Evacuate immediately if a large amount of dust
becomes airborne.

The above information is based on GESTIS data.

If it is safe to do so, move containers away from the
fire area.

No information available.

If it is safe to do so, move containers away from the
fire area.

Evacuate immediately in case of sudden release or
large amounts of dust.

If possible, move containers away from the danger
zone.

Eliminate all sources of ignition.

Prevent spilled water from entering the drainage
system.

In case of fire, use appropriate extinguishing
methods as specified by the competent regulatory
authority.

If it is not dangerous, move the container out of the
fire area.

If tanks, railcars, or tank trucks are involved in the
fire, establish suitable isolation and evacuation
distances in all directions.

Conduct firefighting from the maximum effective
distance using unmanned hose holders or nozzles
with monitors.

Do not introduce water into the container. Avoid
contact between the substance and water.

After extinguishing the fire, continue to cool the
container thoroughly with large amounts of water.
Evacuate immediately if there is noise from the
safety valve or discoloration of the tank.

Always stay away from tanks involved in the fire.

Protection of fire—fighting personnel

Fire—fighting personnel should wear appropriate
self-contained breathing apparatus and chemical
protective clothing.

Fire—fighting personnel should wear full protective
equipment, including heat-resistant clothing and a
self-contained breathing apparatus.

Wear a self-contained breathing apparatus.
The above information is based on GESTIS data.

Wear appropriate breathing apparatus and heat—
resistant protective clothing.

Wear a self-contained breathing apparatus and
heat-resistant protective clothing.

Wear appropriate breathing apparatus and heat—
resistant protective clothing.

During firefighting, wear appropriate self-contained
breathing apparatus and protective clothing (heat—
resistant) to protect eyes and skin.

Wear appropriate breathing apparatus and heat—
resistant protective clothing.

6. Accidental Release Measures

Chemical symbol

Zr

Precautions for human exposure, protective equipment, and emergency
measures

Restrict access to authorized personnel only.

Do not touch or walk through the spilled material.
Workers must wear appropriate protective
equipment (see Section 8: Exposure Controls and
Personal Protection) and avoid contact with eyes
and skin, as well as inhalation of gases or fumes.

Do not touch or walk through the spilled material.
Immediately isolate the spill area in all directions
with a safe distance.

Restrict access to authorized personnel only.
Wear appropriate protective equipment and avoid
contact with eyes and skin, as well as inhalation of
gases.

Stay upwind.

Avoid low-lying areas.

Eliminate all sources of ignition.
Alert people nearby and evacuate the area.
Wear a dust mask when entering the spill area.

Eliminate all sources of ignition.

Immediately isolate the spill area in all directions
with a safe distance.

Restrict access to authorized personnel only.
Ventilate enclosed areas before entering.

Restrict access to authorized personnel only.
Workers must wear appropriate protective
equipment and avoid contact with eyes and skin, as
well as inhalation.

Eliminate all sources of ignition.

Immediately isolate the spill area in all directions
with a safe distance.

Restrict access to authorized personnel only.
Ventilate enclosed areas before entry.

Wear protective gloves, protective clothing, eye
protection, and face protection.

Warn others in the affected area.

Wear personal protective equipment (refer to the
section on “Personal Protective Equipment”).
Ventilate the area and clean up the spilled material.

Wear appropriate protective equipment as specified
in Section 8: Exposure Controls and Personal
Protection.

Eliminate all sources of ignition.

Prohibit smoking, sparks, and open flames in the
vicinity.

Immediately isolate the spill area in all directions
with a safe distance and restrict entry.

Keep unauthorized personnel away.

Do not touch or walk through the spilled material.
Stay upwind.

Avoid low-lying areas.

Environmental Precautions

Prevent entry into waterways to avoid
environmental contamination.

Do not touch or walk through spilled material.
Immediately isolate the spill area in all directions
with an appropriate distance.

Restrict access to authorized personnel only.
Wear suitable protective equipment (see Section 8:
Exposure Controls/Personal Protection) and avoid
contact with eyes, skin, and inhalation of vapors.
Stay upwind.

Avoid low-lying areas.

Danger to aquatic environments. Avoid release into
water bodies, drains, sewers, or soil. Contact local
authorities in case of significant spillage.

Do not release into the environment.

As the product may pose a risk to the surrounding
environment, avoid its release into the environment.

Do not release into the environment.

Avoid release to the environment.

Carcinogenic and germ cell mutagenic substances
must be used only in sealed systems.

Label containers and pipelines.

Prevent contamination of water, wastewater,
sewage, or soil.

Take care to avoid environmental impact from
discharge into rivers or other water bodies.

Collect and neutralize

Sweep up the spilled material and collect it in a
sealable empty container for later disposal.

Not stated in the source.

Not stated in the source.

Sweep up spilled material and place it in a suitable,
sealable container for proper disposal in accordance
with local regulations.

Not stated in the source.

Sweep up spilled material and place it in a suitable,
sealable container for proper disposal in accordance
with local regulations.

Not stated in the source.

Not stated in the source.

Methods and materials for containment and cleaning up

Stop the leak if it can be done without risk.

Stop the leak if it can be done without risk.

Collect the material in a manner that prevents dust
generation. Use non—sparking tools. Ventilate the
area and clean the spill site thoroughly.

Moisten with water to reduce airborne dust and
prevent dispersion.

Personal protective equipment: A particulate filter
mask appropriate for the airborne concentration.
Sweep the spilled material into a container with a
lid.

If dampening is permissible, moisten the material
before sweeping to avoid dust generation.

Moisten with water to reduce airborne dust and
prevent dispersion.

Do not release this substance into the environment.
Collect spilled material in a sealed container.

If wetting is acceptable, moisten before sweeping to
avoid dust generation.

Recover any leaked material.

Do not take contaminated work clothing out of the
workplace.

Do not dispose of waste in sinks or trash bins.
Residual materials must be recycled.

Label collection containers and store them in a
well-ventilated area.

Sweep the spilled material into a container. If
dampening is permissible, moisten the material
before sweeping to avoid dust generation.

Carefully collect any remaining residue and transfer
it to a safe location.

Stop the leak if it is not hazardous to do so.
Prevent the substance from entering drains, sewers,
basements, or enclosed areas.

Eliminate all sources of ignition.




Chemical symbol Cu P Mn Zn Sn Ni Co Zr
Remove all sources of ignition and flammable
materials immediately.
Secondary Disaster Prevention Measures (e.g., .DITO!’]IhIt smoking, sparks, and open flames in Not stated in the source. Not available Cover the spill with a plastic sheet to prevent Not stated in the source. Cover Fhe spill with a plastic sheet to prevent Use spark-proof tools. Not stated in the source.
the vicinity.) scattering. scattering.
Prevent entry into drains, sewers, basements, or
confined spaces.
7. Handling and Storage Precautions
Chemical symbol Cu P Mn Zn Sn Ni Co Zr

Handling

Technical Measures

Implement the equipment measures described in
Section 8: Exposure Controls and Personal
Protection, and wear appropriate protective
equipment.

Implement the equipment measures described in
Section 8: Exposure Controls and Personal
Protection, and wear appropriate protective
equipment.

Implement the measures described in Section 8:
Exposure Controls and Personal Protection, and
wear protective equipment as necessary.

Implement the equipment measures described in
Section 8: Exposure Controls and Personal
Protection, and wear appropriate protective
equipment.

Implement the measures described in Section 8:
Exposure Controls and Personal Protection, and
wear protective equipment as necessary.

Implement the equipment measures described in
Section 8: Exposure Controls and Personal
Protection, and wear appropriate protective
equipment.

Clean daily.

Implement the measures described in Section 8:
“Exposure Controls and Personal Protection”, and
wear protective equipment as necessary.

Avoid generating dust. Collect unavoidable dust
regularly.

Do not raise dust during cleaning.

Do not use blowers for cleaning.

Implement the measures described in Section 8:
Exposure Controls and Personal Protection, and
wear protective equipment as necessary.

Carry out local exhaust and general ventilation as
described in Section 8: Exposure Controls and
Personal Protection.

Local exhaust ventilation* General ventilation

Not stated in the source.

Not stated in the source.

Not stated in the source.

Carry out local exhaust and general ventilation as
described in Section 8: Exposure Controls and
Personal Protection.

Not stated in the source.

Carry out local exhaust and general ventilation as
described in Section 8: Exposure Controls and
Personal Protection.

Not stated in the source.

Not stated in the source.

Precautions for Safe Handling

Do not eat, drink, or smoke when using this product.
Take measures against static electricity; use
conductive work clothing and safety shoes.

Use only outdoors or in well-ventilated areas.

Do not get in contact with, inhale, or ingest the
substance.

Do not inhale dust or fumes.

Wash hands thoroughly after handling.

Prohibit the use of high—temperature materials,
sparks, and open flames in the surrounding area.
Do not inhale dust or fumes.

Wash hands thoroughly after handling.

Use only outdoors or in well-ventilated areas.

Keep container closed when not in use.

Avoid dust formation.

Obtain and review the Safety Data Sheet and
handling instructions before use.

Do not handle until all safety precautions have been
read and understood.

Use only with adequate ventilation.

Use explosion—proof and dust—proof equipment.

Wash hands thoroughly after handling.
Avoid contact with eyes.

Do not ingest.

Avoid contact with skin.

Do not breathe dust, vapor, fumes, or spray.
Avoid release to the environment.

Keep away from open flames and sources of ignition.
Prevent dispersion of dust.

Keep container tightly sealed when not in use.

Do not breathe dust, smoke, gas, mist, vapors, or
spray.

Wash hands thoroughly after handling.

Do not eat, drink, or smoke when using this product.
Use only outdoors or in a well-ventilated area.

Wear protective gloves, protective clothing, eye
protection, and face protection.

No data available.

Do not handle until all safety precautions have been
read and understood.

Obtain the instruction manual before use.

Use only outdoors or in a well-ventilated area.

Do not breathe dust, smoke, gas, mist, vapors, or
spray.

Keep the work area clean.

Do not bring more of this substance into the work
area than necessary for the task.

Do not leave containers open.

Use leak—proof equipment with exhaust ventilation
for refilling or transferring.

Prevent spills.

Transfer only into labeled containers.

Avoid generating dust.

If dust is generated, use explosion—proof equipment
and implement anti—static measures.

Do not use high-temperature materials, sparks, or
open flames nearby.

Store contents in an appropriate liquid or inert gas
as designated by the regulatory authority.

Do not eat, drink, or smoke when using this product.
Keep away from heat, sparks, open flames, and hot
surfaces.

May ignite upon contact with moist air or humidity.
Some materials may burn rapidly due to flare
combustion effects.

Some materials may react violently or explosively
upon contact with water.

May decompose explosively when heated or
involved in a fire.

Leakage may pose a fire or explosion hazard.
Container may explode if heated.

Avoid contact.

Refer to Section 10 — Stability and Reactivity.

Not available

Refer to Section 10 — Stability and Reactivity.

Refer to Section 10 — Stability and Reactivity.

Refer to Section 10 — Stability and Reactivity.

No data available.

Infectious, radioactive, and explosive substances
Gases

Aerosols (spray bottles)

Flammable liquids

Strong oxidizing agents

Ammonium nitrate and formulations containing
ammonium nitrate

Acute toxic substances

Do not store together with substances that may
cause chemical reactions.

Refer to Section 10 — Stability and Reactivity.

Hygiene Measures

Do not eat, drink, or smoke when using this product.
Wash hands thoroughly after handling.

Not available

Avoid inhalation of dust.

Before breaks and after work, wash skin thoroughly
with soap and water, then apply a skin care product
rich in fat.

Do not eat, drink, or smoke when using this product.

Not stated in the source.

Do not eat, drink, or smoke when using this product.
Wash hands thoroughly after handling.

Not stated in the source.

Remove contaminated clothing and wash it before
reuse.

Do not eat, drink, or smoke when using this product.
Wash hands thoroughly after handling.

Avoid contact with eyes, skin, and clothing. If
contact occurs, wash the affected area.

Avoid inhalation of dust, smoke, gas, mist, vapors, or
spray.

Wash contaminated clothing before reuse.

Provide a room with a washbasin and shower, and if
possible, separate storage for personal and work
clothing.

Do not eat, drink, or smoke when using this product.
Wash hands thoroughly after handling.

Storage

Safe Storage Conditions

Provide appropriate lighting, ventilation, and access
for handling and storing hazardous materials in the
storage area.

Store in a tightly sealed container in a cool, well-
ventilated area.

Keep away from heat, sparks, open flames, and
other sources of ignition — No smoking.

Store away from incompatible materials.

Keep storage area locked.

Keep away from heat, sparks, open flames, and
other sources of ignition — No smoking.

Store away from oxidizing agents.

Store in a cool, well-ventilated area.

Keep container tightly closed.

Keep storage area locked.

Keep storage area locked.

Store in a tightly sealed container in a cool, dry, and
well-ventilated area.

Protect from moisture, air, and oxygen.

Keep away from sources of ignition such as heat,
sparks, and open flames, as well as from acids.

Keep away from acids.

Keep away from bases.

Store separately from oxidizing agents. Although
zinc is generally stabilized by an oxide film, metal
powders may ignite or explode due to rapid
oxidation. Therefore, isolate from ignition sources
and take measures to prevent static electricity
buildup.

Store in a tightly sealed container in a cool, well-
ventilated area.

Keep storage locked.

Keep storage locked.

Store in a well-ventilated area.

Keep the container tightly sealed.

Keep away from strong oxidizing agents.

Keep storage locked.

Keep storage locked.

Store in a well-ventilated area.

Keep containers tightly closed.

Label all containers.

Store in the original container whenever possible.
Store in a dry place.

Store in a tightly sealed container in a cool, dry
place.

Keep storage locked.

Avoid heat, sparks, open flames, and the
accumulation of static electricity.

Suitable container and packaging materials

Not available

Use containers that comply with the Fire Service
Act and UN transport regulations.

Use containers that comply with UN transport
regulations.

No data available.

Not available

No data available.

Use containers that comply with the Fire Service
Act and the United Nations Recommendations on
the Transport of Dangerous Goods (UN TDG).

Use containers that comply with UN transport
regulations.

Technical Measures

Not stated in the source.

Not stated in the source.

Not stated in the source.

Use containers specified under the Fire Service Act.

Not stated in the source.

Not stated in the source.

Not stated in the source.

Not stated in the source.

Incompatible substances

Not stated in the source.

Not stated in the source.

Not stated in the source.

Refer to Section 10 — Stability and Reactivity.

Not stated in the source.

Not stated in the source.

Not stated in the source.

Not stated in the source.

8. Exposure Controls / Personal Protection

Chemical symbol

Administrative Control Level Not established Not established 0.05 mg/m® Not established Not established Not established 0.02mg/m* Not established
Occupational Exposure Limits (JSOH
Recommendation): Occupational Exposure Limits (JSOH
Recommendation of Occupational Exposure :Ell:lhtallazle g“os: 0‘03 rr:g(/orrEl’l_gOEL) f{e;om.mel:lda:orl)kc " 3: Other i . d
Limits ~ Japan Society for Occupational Not established 0.1 mg/m" otal dust: .1 me/m Not established Not established 1mg/m’ (JSOH Recommendation, 2009) 0.05 mg/m’ espirable dust ategory J: Dther inorganic an

Occupational Exposure
Limit.

(Threshold Limit Value.
Biological Exposure
Indices)

Health(JSOH)

Maximum Allowable Concentration:
- Total dust: 0.1 mg/m*
— Inhalable dust: 0.02 mg/m’

organic dusts): 2 mg/m’
~ Total dust (Category 3: Other inorganic and
organic dusts): 8 mg/m’




Chemical symbol

Cu

Mn

Zn

Sn

Ni

Co

Zr

ACGIH

Industrial Hygienists)

(American Conference of Governmental

COPPER - ACGIH TLV-TWA:
- 0.2 mg/m’ — Fume, as Cu
-1 mg/m® — Dusts and Mists, as Cu

Not established

TLV-TWA: 0.02 mg/m’ (Respirable fraction), 0.1
mg/m’ (Inhalable fraction)

Not established

ACGIH TLV-TWA:
- 2 mg/m* — [Substance name], [form: e.g., dust,
mist, fume]

TLV-TWA: 1.5 mg/m’
(inhalable particulate mass)
(2009 edition)

TLV-TWA: 0.02 mg/m’
(Inhalable fraction of the aerosol)
(DSEN; RSEN; BED

TLV-TWA: 5 mg/m’*
TLV-STEL: 10 mg/m*
(Zirconium and its compounds, as Zirconium)

Engineering Controls

Use explosion—proof electrical, ventilation, and

lighting equipment as ified by the if
Implement preventive measures against
electrostatic discharge.

To maintain airborne concentrations below the
recommended occupational exposure limit, use
process enclosure, local exhaust ventilation, and
other engineering controls.

Install eyewash stations and safety showers in areas
where this substance is stored or handled.

urer.

Use —proof electrical, ventilation, and
lighting equipment.

Install eyewash stations and safety showers in areas
where this substance is stored or handled.

Handle in a well-ventilated area equipped with
general ventilation systems.

If ventilation is inadequate, wear appropriate
respiratory protection.

Install appropriate local exhaust ventilation systems
in the work area.

Provide washing facilities near the handling area.
Do not install floor drains in the work area.

Ground and bond containers and receiving vessels.
Use explosion—proof electrical, ventilation, and
lighting equipment.

Implement preventive measures against
electrostatic discharge.

Install eyewash stations and safety showers in areas
where this substance is stored or handled.

Equip the workplace with explosion—proof general
ventilation and local exhaust systems.

In workplaces where dust is generated, use
enclosed equipment, sealed systems, or local
exhaust ventilation without exception.

Install eyewash stations and safety showers in areas
where this substance is stored or handled.

To prevent exposure, use enclosed equipment or
local exhaust ventilation.

Always use sealed equipment, devices, or local
exhaust ventilation in workplaces where dust is
generated.

Physically separate the work area if possible.
Ensure proper ventilation in the work area.

Do not install floor drains.

Provide laundry facilities in the workplace.
Install washing facilities near the handling area.
Use sealed systems, dust explosion—proof electrical
equipment, and lighting.

Prevent dust accumulation.

Install eyewash stations and safety showers in areas
where this substance is stored or handled.

Equip the workplace with general ventilation and
local exhaust systems.

Respiratory Protection

Wear appropriate respiratory protection.

Not available

In case of emergency (e.g., accidental release or
exceeding exposure limits), wear respiratory
protection.

If workers are exposed to dust, consider wearing
respiratory protection such as a dust mask.

When selecting a dust mask, note the following:

—Do not use in areas where oxygen concentration is
below 18%. If harmful gases are present, do not use
a dust mask; consider other types of respiratory
protection.

—Select a dust mask that complies with JIS T8151
and is suitable in terms of performance and
structure for the work. Refer to the data provided in
the instruction manual.

Wear appropriate respiratory protection.

Use protective masks or appropriate respiratory
protection when required.

Wear appropriate respiratory protection.

Wear respiratory protective equipment if ventilation
is inadequate.

In case of emergency, wear respiratory protection.
If the concentration exceeds the limits of the
filtering device, if oxygen concentration is below 18%
by volume, or if the situation is unknown, use an
isolation—type breathing apparatus.

Wear appropriate respiratory protection.

Personal Protective
Equipment (PPE)

Hand protection

Wear appropriate protective gloves.

Wear appropriate protective gloves.

Wear protective gloves.

Wear appropriate protective gloves.

Wear protective gloves.

Wear appropriate protective gloves.

Use appropriate impermeable protective gloves as
needed.

Check the fit before wearing.

Wash gloves thoroughly before removal and store
them in a well-ventilated area.

Fabric or leather gloves are not suitable.

Wear appropriate protective gloves.

eye protection

Protective Eyewear (Safety Glasses. Safety Glasses
with Side Shields, Safety Goggles)

Wear eye and face protection.

Wear safety glasses with side shields.

Wear appropriate eye protection.

Wear safety goggles.

Wear appropriate eye protection.

Wear appropriate eye protection such as safety
glasses, face shields, or safety goggles as needed.

Wear appropriate eye protection (e.g., safety
goggles).

Skin and body protection

Wear protective clothing and safety shoes.

Wear appropriate face protection.

Wear flame resistant and antistatic protective
clothing.

Wear appropriate protective clothing.

Wear protective clothing.

Wear appropriate protective clothing.

Wear appropriate impermeable protective clothing or
chemical-resistant clothing according to the level of
physical protection required.

Wear appropriate protective clothing.

Hygiene Measures

Not stated in the source.

Not stated in the source.

Not stated in the source.

Wash hands thoroughly after handling.

Not stated in the source.

Wash hands thoroughly after handling.

Not stated in the source.

Not stated in the source.

9. Physical and Chemical Properties

Chemical symbol

Cu

Mn

Zn

Sn

Ni

Co

Zr

Physical state, form, and color

Red powder

Reddish—brown to dark red or purple powder

Solid; grayish—-white, lustrous gray, or steel gray
powder

Solid; bluish—gray to silvery-white

Solid (at 20 °C and 1 atm) (GHS classification); silvery-
white (HSDB, accessed November 2019)

Solid

Solid, silver, gray

Solid (at 20 °C and 1 atm) (GHS classification);
lustrous, grayish-white or gray (ICSC, 2004)

Odor

Not available No data available. Odorless Odorless Odorless (HSDB, accessed November 2019) No data available. Odorless No data available.
Odor threshold Not available No data available. Not stated in the source. Not stated in the source. Not stated in the source. Not stated in the source. Not stated in the source. No data available.
pH Not available Not available No data available. No data available. No data available. No data available. No data available. No data available.
1244-1260° C (Chemical Substance Safety Data
. . Book, 1997) .
Melting point X ° ! X ° °C: ° X
g p 1083°C 590°C 1246 °C (GESTIS, 2022) 419.53°C 231.9°C (ICSC (2004)) 1453°C: Merck (14th, 2006) 1495 °C  (HSDB in PubChem (2024)) 1857°C (ICSC (2004))
1244 °C (1CSC, 2001)
1900-2095 °C (GESTIS, 2022) 2627°C (HSDE i PubGhom (2024)
Boiling point 2595°C Sublimation point: 416 °C 2097 °C (Lewis, 2001) 907°C 2260°C (ICSC (2004)) 2730°C ( 1CSC (2004)) 2870 %G EICSC 2004 om (2024)) 3577°C (ICSC (2004))
1900-2150 °C (Chemical Safety Data Book, 1997)
Flammability Not stated in the source. Not stated in the source. Flammability (ICSC(2003)) Not stated in the source. Flammability (ICSC (2004)) Not stated in the source. Flammability Not stated in the source.

Lower Explosive Limit (LEL) and Upper Explosive Limit (UEL).”

Flammability Limits

Not stated in the source.

Not stated in the source.

Finely dispersed particles in air may form explosive
mixtures. (ICSC(2003) )

Not stated in the source.

Not applicable

Not stated in the source.

No data available.

Not stated in the source.

Flash Point

Not available

No data available.

No data available.

No data available.

Not applicable

No data available.

No data available.

No data available.

Auto-ignition temperature

Not available

202°C

Auto-ignition temperature: 330 °C (GESTIS, 2022)
Minimum ignition temperature of dust cloud: 450 °C
(HSDB in PubChem, 2022)

460°C

Not applicable

No data available.

No data available.

> 200°C (HSDB (2015))

Decomposition temperature

Not available

No data available.

No data available.

No data available.

No data available.

No data available.

No data available.

No data available.

Solubility

Solubility in water: Insoluble (ICSC, 1993)
Solubility in aqueous ammonia: Slowly soluble
(HSDB, 2013)

Solubility in water: Insoluble

Solubility in water: Practically insoluble (GESTIS,
2022)
Solubility in water: Not soluble (ICSC, 2003)

Solubility:
In water: Insoluble
In acids and alkalis: Soluble

Solubility in water: Insoluble (ICSC, 2004)

Water solubility: 4.22 x 10° mg/L
(SRC, accessed in January 2009)

Solubility in water: Insoluble (ICSC (2004))
Solubility: Soluble in dilute nitric acid
(HSDB in PubChem (2024))

Solubility in water: Insoluble (ICSC (2004))

Evaporation rate (Butyl Acetate = 1)

Not available

Not applicable

Not stated in the source.

No data available.

Not stated in the source.

No data available.

Not stated in the source.

No data available.

Flammable (solid. gas)

Not stated in the source.

No data available.

Not stated in the source.

No data available.

Not stated in the source.

No data available.

Not stated in the source.

Not stated in the source.

Flammable (solid, gas)

Flammability (ICSC(1993))

No data available.

Not stated in the source.

Not stated in the source.

Not stated in the source.

Not stated in the source.

Not stated in the source.

No data available.

Flammability Range / Explosive Range

Not available

No data available.

Not stated in the source.

Not stated in the source.

Not stated in the source.

Not stated in the source.

Not stated in the source.

No data available.

Explosive Range

Not stated in the source.

No data available.

Not stated in the source.

No data available.

Not stated in the source.

No data available.

Not stated in the source.

Not stated in the source.




Chemical symbol

Cu

Mn

Zn

Sn

Ni

Co

Zr

Vapor Pressure

Vapor pressure: 1 mmHg at 1628°C
(HSDB, 2013)

Vapor pressure: 13 Pa at 193.6°C

Vapor pressure: 0.13 kPa (Chemical Substance

Safety Data Book, 1997)

Approximate vapor pressure: 0 mmHg (HSDB in
PubChem, 2022)

Vapor pressure: 1 mmHg at 1292°C (SAX, 2004)

Vapor pressure: 1 mmHg at 487°C

Vapor pressure: 1 Pa at 1224°C
(HSDB, accessed November 2019)

Vapor pressure: 1 mmHg at 1810°C [converted
value: 133 Pa at 1810°C]
(HSDB, 2006)

0 Pa at 20 °C (ECHA CHEM, 2024)
1Paat 1517 °C (HSDB in PubChem, 2024)
10 Pa at 1687 °C (HSDB in PubChem, 2024)

Vapor pressure: 0 mmHg at 20°C
(HSFS, 2015)

Vapor Density Not available 477 Not stated in the source. No data available. Not stated in the source. No data available. Not stated in the source. No data available.
GESTIS 2022: 7.47 g/om’
Density and/or Relative Density 8.94 g/cm’ 2.34 g/cm’ (alpha modification) 7.142 g/om’ 7.2 g/cm’ (ICSC, 2004) 8.908 g/cm’ (Merck, 14th ed., 2006) 8.92 g/cm’ (at 20 °C) (GESTIS, 2024) 6.5 (water = 1) (ICSC, 2004)

Lange 2017: 7.21 g/cm’
CRC 2018: 7.3 g/cm’

n-octanol/water partition coefficient (log Kow)

Not available

Not applicable

No data available.

Not stated in the source.

Not applicable

Not stated in the source.

No data available.

No data available.

octanol/water partition coefficient (log Kow)

Not stated in the source.

Not stated in the source.

Not stated in the source.

logP=-0.47 (SRC, accessed July 2008)

Not stated in the source.

-0.57(EST) (SRC (access on 1 2009))

Not stated in the source.

Not stated in the source.

Relative gas density (air = 1)

Not stated in the source.

Not stated in the source.

No data available.

Not stated in the source.

Not applicable

Not stated in the source.

Not applicable

Not stated in the source.

Minimum Explosible Concentration (MEC)

Not stated in the source.

Not stated in the source.

Not stated in the source.

No data available.

Not stated in the source.

No data available.

Not stated in the source.

Not stated in the source.

Minimum ignition energy (MIE)

Not stated in the source.

Not stated in the source.

Not stated in the source.

No data available.

Not stated in the source.

No data available.

Not stated in the source.

Not stated in the source.

Volume resistivity (Electrical conductivity)

Not stated in the source.

Not stated in the source.

Not stated in the source.

No data available.

Not stated in the source.

No data available.

Not stated in the source.

Not stated in the source.

Viscosity *Kinematic viscosity

Not available

Not applicable

No data available.

No data available.

Not applicable

No data available.

Not applicable

No data available.

Particle characteristics

Not stated in the source.

Not stated in the source.

No data available.

Not stated in the source.

No data available.

Not stated in the source.

No data available.

Not stated in the source.

10. Stability and reactivity

Chemical symbol

Cu

Mn

Zn

Sn

Ni

Co

Zr

Self-reactive substances and mixtures

Turns green when exposed to moist air.

Forms shock-sensitive compounds when combined
with acetylene compounds, ethylene oxides, or
azides.

Refer to “Possibility of hazardous reactions.”

Refer to “Possibility of hazardous reactions.”

Not stated in the source.

Refer to “Possibility of hazardous reactions.”

Not stated in the source.

Flammable solid.

May spontaneously ignite.

Flammable in finely divided forms (powder or dust).
If distributed in dust form or used in large quantities,
there may be a risk of dust explosion. In such cases,
measures such as prevention of dust generation,
ignition control, and constructive explosion
protection may be required.

May undergo exothermic reaction at ambient
temperature, leading to ignition.

Fine particles burn vigorously.

Reacts with water to produce flammable gases,
which may ignite spontaneously.

Violently reacts with borax and carbon tetrachloride
when heated.

Explosively reacts with alkali metal hydroxides upon
heating.

Chemical stability

Turns green when exposed to moist air.

Forms shock—sensitive compounds when combined
with acetylene compounds, ethylene oxides, or
azides.

Not available

Not available

Considered stable under storage and handling in
accordance with regulations.

Not available

Considered stable under storage and handling in
accordance with regulations.

Stable under normal conditions of use and storage.

No data available.

Possibility of hazardous reactions

Reacts with oxidizing agents (such as chlorates,
bromates, iodates), posing an explosion hazard.

Mixture with potassium chlorate may ignite even at
low temperatures.

At elevated temperatures, reacts violently with

many nonmetals (such as chlorine, fluorine, oxygen),

posing fire or explosion hazards.

Reacts vigorously with hydrogen peroxide, bromine
pentafluoride, nitrogen dioxide, and aluminum dust,
creating a risk of fire or explosion.

May form explosive dust—air mixtures when in
powder or granular form.

In dry conditions, may accumulate static electricity
during stirring, pneumatic transport, or charging
operations.

Generates toxic fumes when heated.

Powerful reducing agent; reacts violently with
oxidizing agents.

Reacts with water and vigorously with acids and
bases, releasing highly flammable hydrogen gas
[1csco001].

Reacts violently with sulfur, halogenated
hydrocarbons, and many other substances, posing
fire or explosion hazards.

Reacts with strong oxidizing agents.

Metallic nickel is normally stabilized against
oxidation by an oxide film; however, a fresh metal
surface without the oxide layer is rapidly oxidized by
air. Therefore, freshly exposed nickel powder may
ignite spontaneously in air.

The substance is stable and no hazardous reactions
are known under normal conditions of storage and
use.

May explode due to static electricity.

Exposure to sunlight, heating, friction, or impact may
cause ignition or explosion.

Heating to around 150 °C may result in explosion.
Contact with oxygen, borax (when heated), carbon
dioxide, air, and many other substances may lead to
explosion or hazardous reactions.

Dust explosion hazard exists.

Conditions to avoid

Humidity and contact with incompatible materials.

Friction, impact, and heat

May cause a dust explosion when mixed with air in
powder or granular form.

Avoid high-temperature heating and mixing or
contact with incompatible materials.

Mixing with air in powder or granular form,
electrostatic charging under dry conditions, and
heating.

Contact with incompatible materials

No data available.

Keep away from sources of ignition such as open
flames, heat, high temperatures, static electricity,
and sparks.

May spontaneously ignite upon contact with air.
Fine particles dispersed in air may form explosive
mixtures.

Contact with oxidizing agents or acetylene may
result in fire or explosion hazards.

No data available.

Incompatible materials

Acetylene compounds

Ethylene oxide compounds

Azides

Oxidizing agents (chlorates, bromates, iodates, etc.)

Potassium chlorate
Chlorosulfonic acid
Oxidizing agents
Oxides

Magnesium perchlorate

Strong oxidizing agents

Srong acids

Hydrogen peroxide

Bromine pentafluoride

Nitrogen dioxide

Nonmetals, and aluminum dust, etc

Oxidizing agents

Water

Acids

Bases

Sulfur

Halogenated hydrocarbons, and many other
substances

Strong oxidizing agents
Bases

Turpentine oil
Halogens

Sulfur, etc.

Not stated in the source.

Fine particles may spontaneously ignite upon
contact with air or acetylene.
Strong oxidizing agent.

No data available.

Hazardous decomposition products

Carbon monoxide, carbon dioxide, copper fumes may
be generated during combustion.

Not available

When heated, irritating, corrosive, and toxic gases
and fumes may be generated.

Toxic fumes and highly flammable hydrogen gas
[1csco001]

Not available

No data available.

In case of fire, hazardous substances such as metal
oxide fumes may be released.

Zirconium nitride. Zirconium oxide.
Zirconium oxynitride

11. Hazards Identification

Chemical symbol

Cu

Mn

Zn

Sn

Ni

Co

Zr

Oral

Classification not possible due to insufficient data

Based on rat LD50 value: >15,000 mg/kg (IUCLID,
2000), it was classified as ‘Not classified’ .

Basis for Classification
Based on (1), the substance does not meet the
criteria for classification.

Data Used for Classification

(1) LD50 (rat, female): > 2,000 mg/kg

(Source: AICIS IMAP (2018), REACH registration
information (Accessed Sep. 2022))

Based on the rat LD50 value >2000 mg/kg (OECD
Guideline 401, NITE Initial Risk A 1t Report

Basis for Classification
lassification not possible due to insufficient data.

(2007)), the substance was classified as 'Not
classified".

Acute oral toxicity (rat): LD50 > 9000 mg/kg
(ECETOC TR No.33 (1989)) -
Not classified according to GHS.

Basis for Classification

(1) was adopted because it is a GLP-compliant
study, and the substance was classified as Category
4. Note that the test substance in (1) is an ultra—
fine powder. Based on the use of the new source
(1), the classification was revised from the previous
one.

Data Used for Classification
(1) LD50 in rats: 550 mg/kg (AICIS IMAP (2014),
REACH registration data (Accessed June 2020))

Supporting Data and Other References

(2) LD50 in rats: 6,171 mg/kg (MOE Initial Evaluation
Vol. 11 (2013), MHLW Risk Assessment Report
(2010), HSDB (Accessed May 2020), GESTIS
(Accessed May 2020))

GHS Classification:
Classification not possible
Classification not possible due to insufficient data




Chemical symbol

Cu

Mn

Zn

Sn

Ni

Co

Zr

Dermal

Classification not possible due to insufficient data

No data available.

Basis for Classification
Classification not possible due to insufficient data.

No data available.

Basis for Classification
Classification not possible due to insufficient data.

No data available.

Basis for Classification
Classification not possible due to insufficient data.

GHS Classification:
Classification not possible
Classification not possible due to insufficient data

Acute Toxicity

Inhalation

Basis for Classification

Basis for Classification
It is a solid according to the GHS definition and, as

Basis for Classification
It is a solid according to the GHS definition and was

GHS Classification:

Gas It is a solid according to the GHS definition. Solid according to the GHS definition It is a solid according to the GHS definition and Solid according to the GHS definition L N . o . It is a solid according to the GHS definition. N " : Not subject to classification
) indicated in the guidance, it is not subject to determined not to fall under any classification . 9 " .
does not fall under any classification category. e It is a solid according to the GHS definition.
classification and does not fall under any category. category.
. " " " . " " . GHS Classification:
Vapour It is a solid according to the GHS definition. No data available. Basis for Classification No data available. Basis for Classification . ) No data available. Basis for Classification . ) Not subject to classification
Classification not possible due to insufficient data. Classification not possible due to insufficient data. Classification not possible due to insufficient data. ) ) " L.
It is a solid according to the GHS definition.
Basis for Classification
Based on (1), the LC50 value is considered to be
less than 0.05 mg/L, and therefore the substance is
Basis for Classification classified as Category 1. The classification result
Based on (1), the substance does not meet the has been revised from the previous classification
criteria for classification. Classification is not possible because no animal test |due to the use of new information sources.
In addition,the classification has been updated in Based on an LC50 value for rats of >5410 mg/m® data are available. However, a human case was GHS Classification:
Dust and . . . . . " light of new information. (OECD Guideline 403, NITE Initial Risk A 1t [Basis for Classification reported in which exposure to an estimated Data Used for Classification . 3 C
" Classification not possible due to insufficient data  [No data available. e e " . . N P Classification not possible
Mist Report, 2007), the substance is as'Not  |C ion not possible due to insufficient data. |concentration of 382 mg Ni/m’ for 90 minutes (1) In a study where rats were exposed to dust of Classification not possible due to insufficient data
Data Used for Classification classified’. resulted in death from respiratory distress syndrome|the substance at concentrations ranging from 0.05 P

(1) LG50 (rat, 4 hours, dust): > 5.14 mg/L (REACH
registration information (Accessed Sep. 2022),
AICIS IMAP (2018))

13 days later (ATSDR, 2005).

to 5.08 mg/L for 4 hours via inhalation, all animals
died at every concentration level. The aerodynamic
mass median diameter of the test substance ranged
from 2.7 to 3.5 i m. (Sources: AICIS IMAP (2014),
REACH registration information (Accessed June
2020))

Skin corrosion,” Skin irritation

Classification is not possible due to insufficient data.
However, according to PATTY (6th edition, 2012),
reports of contact dermatitis related to copper
exist, but they are few and occurred in copper metal
or copper compound industries.

Although IUCLID (2000) describes a patch test in
rabbits showing no irritation after 24—hour
application, classification is not possible because no
Priority 1 source provides clear information negating
hazard.

Basis for Classification

Based on (1) and (2), the substance does not fall under
any category. The classification result was revised from
the previous classification based on new findings
(FY2022).

Data Used for Classification

(1) A skin irritation study was conducted in rabbits (n = 3)
according to OECD Test Guideline 404 under GLP
conditions, using a semi—occlusive application for 4 hours
and a 72—hour observation period. No skin irritation
effects were observed. Erythema/eschar scores were
0/0/0 and edema scores were 0/0/0.

(Source: AICIS IMAP (2018); REACH registration dossier,
accessed September 2022)

(2) An in vitro skin irritation test equivalent to OECD
Test Guideline 439 was conducted under GLP conditions
using the EpiSkin model. The mean cell viability was 100%,

No specific data on metallic zinc were available;
however, it was reported that its effects are
comparable to those of zinc oxide. According to EU-
RAR (2004), zinc oxide does not cause skin
irritation. Therefore, the substance is considered

which falls within the range i no for
skin irritation.

(Source: AICIS IMAP (2018); REACH registration dossier,
accessed September 2022)

Supporting Data and Other References

(3) An in vitro skin corrosion test was conducted
according to OEGD Test Guideline 431 under GLP
conditions using the SkinEthic RHE model. The cell
viability was 104.4% after 3 minutes and 97.7% after 60
minutes of exposure, which corresponds to a non-
corrosive substance.

(Source: AICIS IMAP (2018); REACH registration dossier,
accessed September 2022)

not classified for skin irritation under GHS.

Basis for Classification

Based on the results of (1) the in vivo skin irritation
study (OECD TG 404) and (2) the in vitro skin
irritation study (OECD TG 439), the substance is
considered not classified for skin irritation under
GHS.

Data Used for Classification

(1) A patch test was conducted in 73 nickel-
sensitive patients with the substance (metallic tin),
and in other subjects with either the substance or
1% stannous chloride (SnCl.) in petrolatum. No
apparent irritant reactions were observed.
(Source: CICAD 65 (2005))

(2) Metallic tin is not a skin irritant.
(Source: CICAD 65 (2005))

No data available.

Basis for Classification

Based on (1) and (2), the substance was determined
not to fall under any classification category. The
classification result was revised due to the
availability of new data.

Data Used for Classification

(1) According to an in vitro skin irritation test using
a reconstructed human epidermis model in
compliance with OECD TG 439, the cell viability was
95.1%, indicating that the substance is not classified
as a skin irritant (AICIS IMAP, 2014).

(2) Based on occupational experience, the
substance is known to cause eye irritation but not
skin irritation (GESTIS, accessed April 2020).

GHS Classification:
Classification not possible
Classification not possible due to insufficient data.

Serious Eye Damage / Eye Irritation

Classification not possible due to insufficient data

According to IUCLID (2000), an eye irritation study
in rabbits reported no irritation. However, HSDB
(2005) noted that the substance may cause eye
irritation in humans. Due to insufficient data,
classification is not possible under GHS.

Basis for Classification

Based on (1), the substance was previously
considered not classified. However, the
classification has been revised based on new
findings (2022).

Data Used for Classification

(1) An eye irritation study was conducted in rabbits
(n = 3) according to OECD Test Guideline 405 under
GLP conditions, with a 72-hour observation period.
The observed effects disappeared within 72 hours.
Corneal opacity scores: 0/0/0; iris lesion scores:
0/0/0; conjunctival redness scores: 1/1/1;
conjunctival chemosis scores: 1/1/1.

(Source: AICIS IMAP (2018); REACH registration
dossier, accessed September 2022)

Supporting Data and Other References

(2) When 500 mg of the substance was applied to
the eyes of rabbits, mild irritation was observed.
(Source: AICIS IMAP (2018))

In a rabbit study, mild irritation such as conjunctival
redness and chemosis was observed (NITE Initial
Risk Assessment Report, 2007). Therefore, the
substance is classified as Eye Irritation Category 2B
under GHS.

Basis for Classification

Based on (1), the substance was classified as
Category 2. However, the classification was revised
due to new data becoming available (2022).

Data Used for Classification

Dust from the substance may cause irritation to the
eyes and respiratory tract.

(Source: HSDB, accessed July 2019)

No data available.

Basis for Classification

Based on (1) to (4), the substance was classified as
Category 2B. The classification was revised due to
the availability of new data (1) to (3).

Data Used for Classification

(1) In an eye irritation test using rabbits and the
powdered substance, conducted in accordance with
OECD TG 405, moderate conjunctival redness and
mild to moderate scleral redness were observed and
persisted up to 72 hours, but resolved by day 7
(AICIS IMAP, 2014).

(2) In an in vitro eye damage test using bovine
corneas (BCOP), conducted in accordance with
OECD TG 437, the powdered substance (average
particle size: 2.3 ym) showed an IVIS (In Vitro
Irritancy Score) of 1.79, indicating it is not corrosive
(Category 1) (AICIS IMAP, 2014).

(3) Based on occupational experience, the
substance is known to cause eye irritation but not
skin irritation (GESTIS, accessed April 2020).

(4) Cobalt dust and fumes may cause eye redness
upon contact (MOE Initial Risk Assessment Vol. 11,
2013).

GHS Classification:
Classification not possible
Classification not possible due to insufficient data

Respiratory Sensitization

Classification not possible due to insufficient data

No data available.

Basis for Classification
Classification not possible due to insufficient data

No data available.

Classification not possible due to insufficient data

A human case was reported in which rhinitis and an
irritant reaction in the trachea were observed (NITE
Initial Risk Assessment Report, ver. 1.0, No. 69
(2008)). In addition, the substance has been
classified as a respiratory sensitizer (Group 2) by
the Japan Society for Occupational Health (2008),
and as a respiratory sensitizer by the Japanese
Society of Occupational Allergy (2004) and DFG
(MAK/BAT No. 43 (2007)). Based on these findings,
it was classified as Category 1.

Basis for Classification
Based on (1) to (5), the substance was classified as
Category 1A.

Data Used for Classification

(1) The substance is designated as Group 1 for both
skin and respiratory sensitization by the Japan
Society for Occupational Health (Proposal for
Sensitization Classification Criteria (Provisional),
2010).

(2) Positive results were reported in intradermal
provocation tests with cobalt chloride in workers
engaged in metal processing who exhibited asthma
symptoms; some also tested positive in RAST (MAK
(DFG) vol.23, 2007).

(3) Cases of bronchial asthma have been reported in
workers exposed to various forms of cobalt (metal
particles, cobalt salts, etc.) (SIDS, 2011).

(4) Inhalation or dermal exposure to the substance
is known to cause sensitization in humans (ATSDR,
2004).

(5) According to Article 35 of the Ordinance on
Industrial Safety and Health, the substance is
associated with skin and respiratory/lung disorders
(Ministry of Labour Notification No. 33, 1996).

Supporting Data and Other References
(6) Classified as Resp. Sens. 1 (H334) under the EU
CLP Regulation (Accessed June 2020).

GHS Classification: Not classified

Not classified due to insufficient data. Although
DFGOT vol. 12 (1999) classifies zirconium and
zirconium compounds as respiratory sensitizers, it
could not be determined whether this substance
falls under that category; therefore, it was not
classified.
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Skin Sensitization

The Japan Society for Occupational Health

(R dation, 2012) classifies copper and its
compounds as Group 2 skin sensitizers, and this
substance is included in that category (Reason for
Proposal of Provisional Classification Criteria for
Sensitizers, May 26, 2010). Based on this
information, the substance was classified as
Category 1A.

Although IUCLID (2000) reports that skin
sensitization was not observed in guinea pigs, there
is no clear information in the Priority 1 sources that
definitively rules out the hazard. Therefore, the
substance was not classified.

Basis for Classification

Based on (1), the substance was not classified. The
classification was revised in fiscal year 2022 based
on new findings.

Data Used for Classification

(1) In a local lymph node assay (LLNA) using mice (n
= 4 per group) conducted in accordance with OECD
TG 429 and GLP, the stimulation indices (SI values)
were reported as 0.79 (2.5%), 1.16 (5%), and 0.73
(10%) (AICIS IMAP, 2018; REACH registration
information, accessed September 2022).

No data are available for metallic zinc; however, it is
stated that its effects are comparable to those of
zinc oxide. Since zinc oxide is reported to be non—
irritating to the skin (EU-RAR, 2004), the substance
was not classified.

Basis for Classification

Although data from (1) and (2) are available, they
are not sufficient for classification. Therefore, the
substance was not classified.

Supporting Data and Other References

(1) In a patch test with metallic tin conducted on 73
nickel-sensitive patients, 6 showed positive allergic
skin reactions and 4 showed doubtful reactions
(CICAD 65, 2008; DFGOT vol. 14, 2000).

(2) In a patch test using 2.5% metallic tin dispersed
in petrolatum on 50 pottery workers, one individual
tested positive (CICAD 65, 2008).

Human cases of eczema (NITE Initial Risk
Assessment Report ver. 1.0, No. 69 (2008); EHC No.
108 (1991)), contact dermatitis (NITE Initial Risk
Assessment Report ver. 1.0, No. 69 (2008); EHC No.
108 (1991); IARC vol. 49 (1990)), and positive
reactions in patch tests (NITE Initial Risk
Assessment Report ver. 1.0, No. 69 (2008); EHC No.
108 (1991)) have been reported. In addition, the
substance has been classified as a skin sensitizer
(Group 1) by the Japan Society for Occupational
Health (2008), and as a skin sensitizer by the
Japanese Society of Occupational Allergy (2004)
and DFG (MAK/BAT No. 43 (2007)). Based on these
findings, the substance was classified as Category 1.

Basis for Classification
Based on (1) to (5), the substance was classified as
Category 1A.

Data Used for Classification

(1) The substance is designated as Group 1 for skin
and respiratory sensitization by the Japan Society
for Occupational Health (Reason for Proposal of
Provisional Classification Criteria for Sensitizers,
2010).

(2) Cases of cobalt allergy have been reported in
lathe operators and other workers exposed
occupationally (MAK (DFG) vol. 23, 2007).

(3) Inhalation or dermal exposure to this substance
can sensitize humans (ATSDR, 2004).

(4) The substance is listed under Article 35 of the
Labor Standards Regulations as causing skin
disorders or airway/lung disorders (Ministry of Labor
Notification No. 33, 1996).

(5) Positive results have been reported in skin
sensitization tests using guinea pigs with cobalt
chloride (CAS No. 7646-79-9), as well as in modified
local lymph node assays (LLNA) in mice with cobalt
chloride (Risk Assessment Report by MHLW, 2010;
ACGIH 7th edition, 2019; AICIS IMAP, 2014).

Supporting Data and Other References

(6) The substance is classified as Skin Sens. 1
(H317) under the EU CLP Regulation (Accessed
June 2020).

GHS Classification: Not classified

Classification not possible due to insufficient data,
the substance was not classified. Epidemiological
studies have suggested that this substance and
zirconium compounds may cause epithelioid
granuloma—type skin sensitization in humans, and
zirconium compounds have been reported to induce
delayed—type hypersensitivity in experimental
animals (DFGOT vol. 12, 1999). DFGOT vol. 12
(1999) classifies this substance and zirconium
compounds as skin sensitizers; however, ACGIH
(7th edition, 2001) states that there are insufficient
data to determine sensitization potential. Based on
these considerations, the substance was not
classified.

Germ Cell Mutagenicity

Classification not possible due to insufficient data.

No data available.

Basis for Classification
Classification not possible due to insufficient data.

Supporting Data and Other References

(1) In vivo, for manganese sulfate (CAS No. 7785—
87-7), a dominant lethal test in rats (forced oral
administration for 1-5 days) and a reciprocal
translocation test in mice (dietary administration for
7 weeks) were both negative, while a chromosomal
aberration test and a micronucleus test using mouse
bone marrow cells (oral administration for 3 weeks)
were both positive. In contrast, for manganese
chloride, chromosomal aberration tests using rat
bone marrow cells or spermatogonia (oral
administration for 180 days) were negative (Canada
CMP, 2019).

No data available.

Basis for Classification
No in vivo data are available, and due to insufficient
information, the substance was not classified.

Data Used for Classification

(1) In vitro, negative results have been reported in
bacterial reverse mutation tests, chromosomal
aberration tests in cultured mammalian cells, and
gene mutation tests (REACH registration
information, accessed September 2019).

A positive result for chromosomal aberrations in
alveolar macrophages was reported in rats following
inhalation exposure (NITE Initial Risk Assessment
Report ver. 1.0, No. 69, 2008), but this was obtained
using a specialized test system. No other in vivo
test data are available; therefore, the substance was

not classified. In addition, in vitro mutagenicity tests, (

including a chromosomal aberration test using
human lymphocytes (IARC vol. 49, 1990) and a gene
mutation test using human lymphoblast TK6 cells
(Detailed Risk Assessment Report Series 19, 2006),
were negative.

Basis for Classification

Based on (1) and (2), although there are concerns
about the local effects of metallic cobalt, the
substance could not be classified due to the lack of
relevant in vivo data.

Data Used for Classification

1) In an in vivo micronucleus test using peripheral
blood erythrocytes of mice exposed to the
powdered substance via inhalation for 3 months, no
genotoxic effects were observed (NTP TR 581,
2014; SIAR, 2011; CEBS, accessed April 2020; EU
CLP CLH, 2017).

GHS Classification:
Classification not possible
Classification not possible due to insufficient data.

In vitro studies using manganese sulfate or
manganese chloride (CAS No. 7773-01-5) have
shown mixed results in bacterial reverse mutation
assays (negative or positive). Positive findings were
reported in the mouse lymphoma assay and in
chromosomal aberration tests using Chinese
hamster ovary (CHO) cells in the absence of
metabolic activation (Canada CMP, 2019).

(2)In vitro data for metallic cobalt include positive
results in bacterial reverse mutation tests (NTP
TR581, 2014; CEBS, accessed April 2020). However,
recent tests conducted at three different
laboratories reported negative results (Kirkland et
al,, 2015; EU CLP CLH, 2017).

Positive findings have been reported for DNA strand
breaks in mouse embryonic cells (BALB/3T3),
human lymphocytes, and human mononuclear cells;
DNA damage in human mononuclear cells; and
micronucleus formation in human lymphocytes.
Negative results were reported in cell
transformation assays using mouse embryonic cells
(C3H10T1/2) and human osteosarcoma cells (IARC
Vol. 86, 2006; MOE Initial Risk Assessment Vol. 11,
2013).

Supporting Data and Other References

(8)The EU has stated that negative results in
chromosomal aberration/micronucleus tests via
relevant human exposure routes suggest minimal
systemic genotoxic effects in vivo (EU CLP CLH,
2017).

However, positive results were observed following
intraperitoneal administration, indicating that local
effects cannot be ruled out.

As a result, the substance is classified as Muta. 2
under the EU CLP Regulation (EU CLP
classification, accessed June 2020).

Carcinogenicity

Based on the U.S. EPA classification as Group |
(IRIS, 2005), the substance was previously
considered not classifiable. Following changes in
classification guidance, the category has been
revised accordingly.

No data available.

Basis for Classification

Based on (1), both the U.S. EPA and ACGIH have
stated that there is insufficient evidence, including
inhalation exposure data, to evaluate human
carcinogenicity; therefore, the substance was
previously considered not classifiable. However, the
category has been revised in accordance with new
evidence and changes in classification guidance.

Data Used for Classification

As per existing classifications by international
agencies, the U.S. EPA has classified manganese as
Group D (not classifiable as to human
carcinogenicity) (IRIS, 1995), and ACGIH has
classified manganese and inorganic manganese
compounds as A4 (not classifiable as a human
carcinogen).

International agencies (ACGIH (2005), IARC (2005),
EPA (2005), NTP (2005)) have not evaluated the
carcinogenicity of zinc and its compounds due to
the lack of clear epidemiological evidence indicating
carcinogenicity (NITE Initial Risk Assessment
Report, 2007). Therefore, the substance was
previously considered not classifiable because of
insufficient data.

Basis for Classification
Classification not possible due to insufficient data

Supporting Data and Other References
Although limited, available animal studies on tin
compounds indicate that the carcinogenicity of
metallic tin, stannous chloride (SnCl.), and a few
other tin compounds has not been demonstrated
(CICAD 65, 2005).

Based on existing classifications, IARC has
classified the substance as Group 2B (IARC, 1990),
NTP as “R” (NTP, 2005), and the EU as Carc. cat.
3; R40 (EU, 2007), therefore it is classified as
Category 2. In carcinogenicity studies in rats by
inhalation, subcutaneous, intramuscular,
intrathoracic, and intraperitoneal administration,
occurrences of tumors and sarcomas have been
observed (NITE Initial Risk Assessment Report ver.
1.0, No. 69, 2008; IARC vol. 49, 1990; Detailed Risk
Assessment Series 19, 2006).

Basis for Classification

There is no information available for evaluation in
humans. Based on (1) and (2), increased incidences
of tumors, including malignant tumors, were
observed in both sexes of two animal species;
therefore, the substance is classified as Category
1B. The classification result has been revised
according to new evidence (FY2024).

Data Used for Classification

(1) In a two-year inhalation exposure study
(particles, 1.25-5 mg/m’) using rats and mice, rats
of both sexes showed increased incidences of lung
tumors (bronchiolo-alveolar adenomas and
carcinomas) and adrenal medulla tumors (benign and
malignant pheochromocytomas), and males showed
increased incidences of pancreatic islet tumors
(combined adenomas and carcinomas). Mice of both
sexes showed increased incidences of lung tumors
(mainly bronchiolo—alveolar carcinomas) (NTP
TR581, 2014; IARC 131, 2023; ECHA RAC
Background Document, 2017; ACGIH, 2019; JSOH
Carcinogen Classification Proposal, 2016).

Supporting Data and Other References

(2) In a study where male rats received a single
intramuscular injection of a known carcinogen,
nickel (20 mg), or nickel (20 mg) combined with
manganese dust (20 mg), tumor development was
examined more than one year later. Tumors
occurred in 7/10 animals in the nickel-only group
and in 2/10 animals in the nickel-plus—manganese
group. Manganese specifically suppressed the
carcinogenicity of nickel. These results suggest that
manganese itself does not possess carcinogenic
potential (AICIS IMAP, 2018; REACH registration
information, Accessed Sep. 2022).

(2) In studies where cobalt metal particles were
injected intramuscularly into rats and where cobalt
metal pellets were implanted intramuscularly, tumors
—primarily rhabdomyosarcomas—were observed at
the injection sites. In another study where massive
cobalt metal materials were implanted
subcutaneously, malignant mesenchymal tumors
(mainly sarcomas) developed at the implantation
sites IARC 131, 2023; MAK (DFG), 2007; JSOH
Carcinogen Classification Proposal, 2016).

(3) In studies where rats were administered metallic
manganese orally at 10 mg twice per month for 12
months, or rats and mice were given intramuscular
injections of metallic manganese at 10 mg once per
month for 9 months, no evidence of carcinogenicity
was observed (AICIS IMAP, 2018; REACH
registration information, Accessed Sep. 2022).

Supporting Data and Other References

(3) There is strong evidence that cobalt metal
(including particles of various sizes) induces
genotoxicity, oxidative stress, and chronic
inflammation in human primary cells and
experimental systems, and alters cell proliferation,
cell death, or nutrient supply.

(Same as above)
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(4) For manganese, oral (dietary) administration and
intraperitoneal injection studies in experimental
animals produced mixed negative/positive results.
Most studies were negative; however, in one
intraperitoneal study, an increase in lung tumors
was observed at the highest dose (ACGIH, 2013).

(4) According to carcinogenicity classifications by
domestic and international agencies, cobalt without
tungsten carbide is classified as Group 2B by IARC
(IARC Monograph 131, 2023) and as Group 2B by
the Japan Society for Occupational Health (JSOH,
2023), while cobalt with tungsten carbide is
classified as Group 2A by JSOH. Regardless of the
presence of tungsten carbide, cobalt and cobalt
compounds are classified as ACGIH A3 (ACGIH,
2019), NTP R (NTP RoC 15th, 2021), EU Carc. 1B
(CLP classification, accessed June 2024), and DFG
Category 2 (List of MAK and BAT values, 2023).

(5) For manganese sulfate monohydrate, a two—year
carcinogenicity study by dietary administration in
rats and mice showed no evidence of
carcinogenicity in either male or female rats. In
mice, a slight increase in the incidence of follicular
cell adenomas of the thyroid and a statistically
significant increase in follicular cell hyperplasia were
observed, leading to the conclusion of equivocal
evidence of carcinogenicity (NITE Initial Risk
Assessment Report, 2008; ACGIH 7th, 2013; Food
Safety Commission Soft Drink Evaluation Report,
2012; Canada CMP, 2019).

Reproductive Toxicity

Classification not possible due to insufficient data

No data available.

Basis for Classification
Based on (1) to (4), the substance was classified as
Category 1B.

Data Used for Classification

(1) In men occupationally exposed to manganese, a
neurological syndrome known as manganism has
been reported along with decreased libido,
impotence, reduced sexual function, and impaired
sperm quality; however, conflicting reports also exist
(AICIS IMAP, 2018; JSOH rationale for reproductive
toxicants, 2014; ATSDR, 2012).

Due to the lack of data on metallic zinc,
classification could not be made because of
insufficient information. Zinc is an essential trace
element, and physiological dysfunctions such as
deficiency and excess (including dermatitis, taste
disorders, diarrhea, and anemia) may occur. In
humans, cases have been reported of a marked
increase in pregnancy complications and low birth
weight associated with decreased blood zinc
congcentrations (NITE Initial Risk Assessment
Report, 2007).

Basis for Classification
Classification not possible due to insufficient data.

Supporting Data and Other References

(1) Regarding the reproductive and developmental
toxicity of inorganic tin compounds, only limited data
are available. In rats, no adverse effects were
observed in three—generation dietary studies or in
studies where several tin compounds were
administered throughout pregnancy. Similarly,
repeated oral administration of stannous chloride (II)
to pregnant rats, mice, and hamsters did not result
in adverse effects on fetuses (CICAD 65, 2005).

Not classified due to insufficient data. It is noted
that oral administration (via drinking water) to rats
for seven months prior to and during pregnancy
reportedly resulted in a slight increase in pre—
implantation loss and some malformed offspring
(Teratogenic, 12th, 2007), but no further details are
available.

Basis for Classification

Based on (1) and (2), the substance was shown to
dissolve in artificial gastric fluid and artificial
lysosomal fluid, indicating that classification based
on data for soluble cobalt compounds is appropriate.
Although data for this substance are available in (6),
they were not used for classification because forced
oral administration is considered to result in low
bioavailability. From the data on water—soluble
cobalt in (3) to (5), reproductive effects due to male
reproductive organ toxicity and developmental
effects, including malformations, were observed at
doses that did not cause maternal toxicity.
Therefore, the substance was classified as Category
1B. The classification result was changed from the
previous classification because data for water—
soluble cobalt were used.

GHS Classification:
Classification not possible
Classification not possible due to insufficient data.

(2) In a study of workers in a manganese alloy
manufacturing plant, an increasing trend in serum
prolactin concentration due to exposure (p = 0.06)
was reported. Additionally, a study of men attending
an infertility clinic reported a significant negative
correlation between sperm count and motility and
blood manganese concentrations (JSOH rationale
for reproductive toxicants, 2014).

Data Used for Classification

(1) Soluble and poorly soluble cobalt compounds
differ in the mechanism by which cobalt ions enter
cells. Soluble cobalt enters cells as ions through ion
channels, whereas poorly soluble particulate cobalt
compounds are taken up by endocytosis into
lysosomes, where they dissolve in the acidic
environment and release cobalt ions into the cell.
Thus, it has been demonstrated that poorly soluble
substances also enter the body and release cobalt
ions, which are considered the primary cause of
toxicity and carcinogenicity (NTP RoC, 14th, 2016).

(2) The substance has low water solubility (0.00029
g/cc), but its solubility in artificial gastric fluid and
artificial lysosomal fluid has been shown to be 100%
(NTP RoC, 14th, 2016).

(3) In experimental animals, administration of
inorganic manganese compounds (mainly oral) has
been reported to cause decreased fertility rates,
reduced serum testosterone levels, decreased
sperm count, reduced sperm motility, increased
daily sperm production, elevated LH, FSH, and
testosterone levels, and decreased survival rates of
offspring immediately after birth (JSOH rationale for
reproductive toxicants, 2014).

(3) In a study where male mice were given cobalt
chloride (CAS No. 7646-79-9) in drinking water for
12 weeks and then mated with untreated females,
male reproductive toxicity was observed, including
decreased weights of testes and seminal vesicles,
reduced sperm count and spermatogenesis,
hypertrophy of Leydig cells, degeneration of
spermatogonia, and necrosis of seminiferous tubules
and interstitial tissue. Additionally, an increase in
the number of resorbed embryos and females with
resorbed embryos, a decrease in the number of
viable fetuses, and reduced male fertility (fewer
pregnant females) were reported (MOE Initial
Assessment Vol. 11, 2013).

(4) According to the Japan Society for Occupational
Health (JSOH), manganese and manganese
compounds are classified as Group 2 reproductive
toxicants (JSOH rationale for reproductive
toxicants, 2014).

(4) In a developmental toxicity study in female rats
administered cobalt sulfate (CAS No. 10124-43-3)
by oral gavage during gestation days 1-21, fetal
effects such as low body weight, delayed skeletal
development, and increased incidence of
malformations (including skull, vertebrae, renal
pelvis, renal tubules, ovaries, and testes) were
observed at doses that did not cause maternal
toxicity (MOE Initial Assessment Vol. 11, 2013).

(5) In a developmental toxicity study in female mice
administered cobalt sulfate (CAS No. 10124-43-3)
by oral gavage during gestation days 6-15, fetal
effects such as low body weight, delayed skeletal
development, and increased incidence of
malformations (including eyelids, kidneys, skull, and
vertebrae) were observed at doses that did not
cause maternal toxicity (MOE Initial Assessment
Vol. 11, 2013).

Supporting Data and Other References

(6) In a combined repeated—dose toxicity and
reproductive/developmental toxicity screening test
(OECD TG 422) in rats, oral gavage administration
of the substance resulted in parental toxicity at
doses where maternal deaths (5/10 animals) and
macroscopic findings in the gastrointestinal tract
were observed. At these doses, a decrease in the
number of implantations and a reduction in birth
rate were also noted (RAC Background Document,
2017).

It is further stated in the RAC Background
Document (2017) that the bioavailability of the
substance is lower when administered as a single
large dose by gavage compared to prolonged intake
at low concentrations via dietary administration.
This information was considered as reference data.
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(7) According to the EU CLP classification
(Accessed April 2020), this substance is classified
as Reproductive toxicity, Category 1B (Repr. 1B).

(8) In a developmental toxicity study in female
rabbits administered cobalt sulfate (CAS No. 10124~
43-3) by oral gavage from gestation days 6 to 20,
maternal toxicity was observed at doses where
maternal deaths (5/25 animals) occurred. At these
doses, complete resorption of embryos (6/25
animals), reduced fetal body weight, and delayed
skeletal ossification were noted (MOE Initial
Assessment Vol. 11, 2013).

Specific Target Organ Toxicity — Single Exposure (STOT-SE)

Based on human evidence described in EHC (1998),
ACGIH (7th, 2001), and ATSDR (2004), the primary
acute toxic effect via inhalation is respiratory tract
irritation.

For oral exposure, numerous reports indicate
gastrointestinal symptoms (nausea, vomiting,
abdominal pain) after ingestion of large amounts of
copper in drinking water, with nausea and vomiting
being the main effects.

Although EHC mentions liver enlargement after
inhalation exposure, the reported air concentrations
were extremely high, and ATSDR states that liver
lesions due to acute copper poisoning are rare
except in individuals with specific diseases (e.g.,
Wilson’ s disease).

Therefore, the liver is not considered a target organ.
The substance is classified as Category 1
(Gastrointestinal system) and Category 3
(Respiratory tract irritation) for STOT-SE.

No data available.

Basis for Classification

Based on (1) and (2), the substance is not classified
for inhalation and oral routes. However, there is
insufficient information for other exposure routes,
and due to lack of data, classification cannot be
made.

In addition, the basis data used in the previous
classification were not adopted because exposure
conditions were unclear. The classification result
was reviewed using new information sources.

In a study using rats, mild symptoms such as
piloerection, diarrhea, decreased respiratory rate,
and ptosis were observed; however, the exposure
concentration was not specified (NITE Initial Risk
Assessment, 2007).

In humans, symptoms such as lung effects, dyspnea,
dry cough, and metal fume fever have been reported
following exposure to zinc fumes (EHC No.221,
2001). However, zinc fumes consist mainly of zinc
oxide rather than metallic zinc (EU-RAR, 2004),
suggesting that these symptoms are attributable to
zinc oxide.

Therefore, due to insufficient data, classification
cannot be made.

Basis for Classification

Based on (1), the substance was classified as
Category 3 (Respiratory tract irritation). The
classification result was revised from the previous
classification.

Data Used for Classification

(1) Dust of this substance is reported to irritate the
eyes and respiratory tract (HSDB, Accessed July
2019).

In an inhalation study (single intratracheal
administration) in male rats, doses of 0.5 mg or
higher caused damage to alveolar epithelial cells
(NITE Initial Risk Assessment, ver. 1.0, No. 69,
2008).

In addition, in humans, inhalation exposure has been
reported to cause “damage to the alveolar wall and
edema in the alveolar region, and marked tubular
necrosis in the kidneys” (ATSDR, 2005).

Based on these findings, the substance was
classified as Category 1 (Respiratory system,
Kidneys) for STOT-SE.

Basis for Classification

Based on (1)-(4), the substance was classified as
Category 1 (Respiratory system). The classification
result was revised from the previous classification
due to the addition of new information from (1), (3),
and (4).

Data Used for Classification

(1) Cemented carbide is a metal alloy composed of
this substance and tungsten carbide as a matrix.
There are reports suggesting that respiratory
symptoms observed in workers handling cemented
carbide are most likely caused by this substance
(ATSDR, 2004).

GHS Classification: Category 3 (Respiratory tract
irritation)

The substance was classified as Category 3
(Respiratory tract irritation) based on the
description that it causes respiratory tract irritation
(ACGIH, 7th edition, 2001).

Data Used for Classification

(1) In a single inhalation exposure study in rats
(dust, 4 hours), at 5.14 mg/L (a concentration not
falling within any classification category), no deaths
occurred after exposure, but signs such as hunched
posture, piloerection, and wet fur were observed
during or after exposure (REACH registration
information, Accessed Sep. 2022; AICIS IMAP,
2018).

(2) In a single oral administration study in rats, at
2,000 mg/kg (the upper limit of Category 2), no
deaths or symptoms were reported (Accessed Sep.
2022; AICIS IMAP, 2018).

(2) In healthy volunteers, inhalation of cemented
carbide dust containing an average of 0.038 mg/m’
(range: 0.014-0.076 mg/m’) of this substance for 6
hours resulted in a transient decrease in ventilation,
considered to be due to irritation.

Furthermore, in workers exposed to cemented
carbide dust, obstructive airway disorders were
reported at an average cobalt concentration of
0.126 mg/m’® (range: 0.006-0.610 mg/m?), and airway
obstruction and irritation symptoms were observed
at 0.06 mg/m’ (range: 0.01-0.15 mg/m’) (Reason for
OEL proposal by the Japan Society for
Occupational Health, 1992).

Supporting Data and Other References

(3) It has been reported that dust and fumes of this
substance are irritants to the eyes and respiratory
tract (mucous membranes). However, such irritation
responses are generally applicable to inhaled
particulate matter, and it is noted that the direct
contribution of this substance is uncertain (AICIS
IMAP, 2015; HSDB in PubChem, Accessed Sep.
2022).

(3) In a single inhalation exposure study in rats, at
0.05 mg/L for 4 hours (dust, equivalent to Category
1), all animals died by day 11. Inflammatory edema
with neutrophils, lymphocytes, and histiocytes
around pulmonary blood vessels, as well as
interstitial pneumonia, were observed (AICIS IMAP,
2014).

(4) According to Article 35 of the Ordinance on
Industrial Safety and Health, this substance is listed
as causing skin disorders or respiratory and
pulmonary disorders (Ministry of Labour Notification
No. 33, 1996).

According to EHC (1998) and DFGOT vol.22 (2006),
repeated oral exposure to copper in humans has
been reported to cause gastrointestinal symptoms
(nausea, vomiting, abdominal pain) and liver
disorders (hepatic failure, cirrhosis).

However, gastrointestinal symptoms such as
nausea, vomiting, and abdominal pain do not support
classification for a specific target organ.

Regarding liver disorders, the evidence is based on
a single case report and cannot be generalized.
Therefore, the substance was considered not
classifiable due to insufficient data.

No data available.

Basis for Classification
Based on (1)-(4), the substance was classified as
Category 1 (Nervous system, Respiratory system).

Data Used for Classification

(1) Exposure to manganese particles or dust is
associated with lung irritation and inflammation
characterized by macrophage and leukocyte
infiltration, particle phagocytosis, and localized
pulmonary edema. Such reports exist not only in
occupational settings but also in residential areas
near factories and mining sites. Signs and symptoms
include cough, bronchitis, pneumonia, and decreased
lung function (AICIS IMAP, 2018; ATSDR, 2012).

In humans, exposure to 124 mg/m’ for 50 minutes
caused cough and dyspnea (effects on lungs and
chest), exposure to 2.4 mg/m’ for 5 years caused
normocytic anemia and effects on bilirubin and
cholesterol, and exposure to 70 mg/kg for 10 weeks
resulted in hematological changes and enzyme
inhibition (RTECS, 2008).

However, the severity of symptoms cannot be
determined from the available information; therefore,
the substance was considered not classifiable due
to insufficient data.

Additionally, zinc is an essential trace element, and
physiological dysfunctions such as deficiency and
excess (e.g., dermatitis, taste disorders, diarrhea,
anemia) may occur (NITE Initial Risk Assessment,
2007).

Basis for Classification

Based on (1) and (2), inhalation exposure to metallic
tin and inorganic tin compounds is considered to
cause effects on the lungs in humans. Therefore,
the substance was classified as Category 1 (Lungs).

Data Used for Classification

(1) Inhalation exposure to dust and fumes of tin
oxides is known to cause stannosis, a mild form of
pneumoconiosis. (ACGIH, 7th Edition, 2019)

(2) To prevent stannosis, ACGIH recommends a
TLV-TWA of 2 mg/m’ for inhalable particulate
matter of metallic tin, tin oxides, and inorganic tin
compounds (excluding stannous hydroxide and
indium tin oxide).

(ACGIH, 7th Edition, 2019)

According to the report by the Ministry of Health,
Labour and Welfare, workers occupationally exposed
to nickel oxide or metallic nickel at concentrations
of 0.04 mg/m’ or higher have an increased risk of
death from respiratory diseases. Cases of rhinitis,
sinusitis, nasal septum perforation, and nasal
mucosal dysplasia have been reported among nickel
refining and electroplating workers. (MHLW Report:
Toxicity Assessment of Nickel and Its Compounds,
2009)

Based on this, it is classified as Category 1
(Respiratory system) under GHS.

In a 13-week inhalation exposure study in rats
(OECD TG 413), at doses equivalent to Category 1
guidance (21 mg/m’ or 0.001 mg/L), alveolar
proteinosis and pulmonary granulomatous
inflammation were observed in females, and
pulmonary mononuclear cell infiltration in males.
(NITE Initial Risk Assessment Report ver.1.0, No.69,
2008)

In a 21-month inhalation study in rats, pleuritis,
pneumonia, congestion, and edema were observed
at 15 mg/m’ (0.015 mg/L). (CaPSAR, 1994)

In a 6-month inhalation study in rabbits, pneumonia
occurred at 1 mg/m’ (0.001 mg/L).

In the EU classification, it is designated as T;
R48/23.

Basis for Classification

Based on information from (1)-(3) and (6), effects on
the respiratory system, heart, thyroid, and
hematopoietic system have been observed in
humans. Additionally, from (4) and (5), effects on the
respiratory system and male reproductive organs
were observed in experimental animals at doses
corresponding to Category 1. Therefore, this
substance is classified as Category 1 (Respiratory
system, Heart, Thyroid, Hematopoietic system, Male
reproductive organs) under GHS. The classification
was revised from the previous version after
considering new information from (1) and (3)-(6).

GHS Classification:

Classification not possible

Classification not possible due to insufficient data.
It is reported that among 22 workers exposed for 1—
5 years to fumes of zirconium (zirconium chloride,
zirconium oxide, metallic zirconium) during refining
and reduction processes, no pulmonary granulomas
were observed, but mild bronchial asthma was
reported in 2 cases and chronic bronchitis in 5
cases. However, some workers were also exposed
to chlorine (DFGOT vol.12 (1999), Reed (1956),
cited in DFGOT vol.12 (1999)). Based on this
information, ACGIH (7th, 2001) and PATTY (6th,
2012) concluded that no significant abnormalities
related to zirconium were observed.

(2) After inhalation exposure, manganese deposits in
the nasal mucosa, upper respiratory tract, and lungs.
Particle size is the main determinant of absorption
via the inhalation route. Small particles that can
reach the lower respiratory tract (inhalable fraction:
<5 1 m) dissolve and are directly absorbed into the
blood and lymph. Larger particles that accumulate in
the mucosa (inhalable fraction) can migrate to the
olfactory bulb (brain) via olfactory neural
connections. (Canada CMP (2019), AICIS IMAP
(2018), SCOEL (2011))

Data Used for Classification

(1) A study of cobalt refinery workers (exposure
duration: 0.3-39.4 years, average 8.0 years;
geometric mean of time-weighted average exposure
concentration: approximately 125 4 g/m’) reported
dyspnea, wheezing, increased white blood cell count,
and decreases in thyroid hormone T3, red blood cell
count, hemoglobin concentration, and hematocrit
values. Increased incidence of abnormal values for
thyroid hormones (T3 uptake, thyroxine, thyroid—
stimulating hormone), myocardial creatine kinase
(CPK) activity, white blood cell count, and red blood
cell count was also observed. (MOE Initial
Assessment Vol.11 (2013), ATSDR (2004), CICAD
69 (2009), AICIS IMAP (2014))




Chemical symbol Cu P Mn Zn Sn Ni Co Zr
(3) High occupational exposure to manganese can
lead to a clinical neurological disorder known as (2) Several studies involving workers in cobalt
manganism, characterized by general cognitive and refineries, hard metal industries, diamond polishing
motor dysfunction (such as bradykinesia, using cobalt grinding wheels, and painting using
widespread rigidity, gait disturbances, falls, dystonia, cobalt blue pigments have reported respiratory
difficulty walking backward, and speech impairment). effects such as nasal and throat irritation, coughing,
Moreover, many studies report that even low-level wheezing, asthma, reductions in forced vital
inhalation exposure to manganese may result in capacity, forced expiratory volume in one second,
deterioration of neurofunctional performance, and maximal mid—expiratory flow, as well as
including fine motor skills, eye—hand coordination, interstitial pneumonia and pulmonary fibrosis. (MOE
and reaction time. Several epidemiological studies Initial Assessment Vol.11 (2013), Reason for OEL
also suggest an association between manganese Proposal by JSOH (1992), ATSDR (2004), CICAD 69
exposure in drinking water and neurological effects (2009), AICIS IMAP (2014))
in children. (Canada CMP (2019))
(4) For manganese powder, a 90-day inhalation
Specific Target Organ Toxicity ~ Repeated Exposure (STOT-RE) repeated-dose toxicity study in rats (OECD TG 413,
GLP) reported histiocytosis in alveoli (dose~
dependent) in both sexes and increased lung weight
in females at 205 4 g/L. At 25 4 g/L, small (3) Cardiomyopathy potentially associated with
granulomas at the bronchiolar—alveolar junction "
e exposure to this substance has been reported
were observed in males, and at 25 u g/L, alveolitis rkers in the hard metal industry. Th
in both sexes, small granulomas in females, and among workers in the hard metal indus Ty. These
) cases of cardiomyopathy were characterized by
increased lung weight in males were noted. Other functi . .
X L - . unctional effects on the ventricles, cardiac
changes included variations in liver, kidney, and . .
3 hypertrophy, and congestion of the liver and
thymus weights, but without associated Kid R for OEL P | by JSOH (1992)
histopathological changes. Among respirato neys. Lreason for roposatby ’
P g ges. Among respiratory ATSDR (2004))
effects, alveolar histiocytosis was considered non—
toxic, while alveolitis and small granulomas were
liudged as toxic findings due to particle overload
response. (REACH registration information,
accessed Sep. 2022)
(4) In a 14-week inhalation exposure study in rats
(dust, 6 hours/day, 5 days/week), at 20.000625
mg/L (90-day equivalent: 0.0005 mg/L, within
Category 1 range), decreased lung weight,
pneumonia, and alveolar proteinosis were observed.
At 20.00125 mg/L (90-day equivalent: 0.001 mg/L,
Category 1 range), bronchiolar hyperplasia and
olfactory epithelial degeneration occurred, and at 2
0.0025 mg/L (90-day equivalent: 0.0019 mg/L,
Category 1 range), hyperplasia of olfactory and
respiratory epithelium and atrophy of nasal
turbinates were noted. In male rats, decreased
sperm motility was also observed at 20.000625
mg/L. (NTP TR581 (2014))
(5) In a 14-week inhalation exposure study in mice
(dust, 6 hours/day, 5 days/week):
20.000625 mg/L (90-day equivalent: 0.0005 mg/L,
Category 1 range): pulmonary infiltration, vacuolar
degeneration of bronchioles, squamous metaplasia
of the pharynx
20.00125 mg/L (90-day equivalent: 0.001 mg/L):
degeneration of olfactory and respiratory epithelium
20.0025 mg/L (90-day equivalent: 0.0019 mg/L):
hyperplasia of bronchioles and respiratory
epithelium, squamous metaplasia of respiratory
epithelium
20.005 mg/L (90-day equivalent: 0.0039 mg/L):
brown lung, alveolar proteinosis, pulmonary
megakaryocytes, atrophy of nasal turbinates,
pulmonary hemorrhage, pneumonia, and rhinitis
In males:
20.0025 mg/L: decreased sperm motility
20.005 mg/L: decreased testicular weight and sperm
activity
20.01 mg/L (dust, Category 1 range): testicular
degeneration, cytoplasmic vacuolar degeneration of
epididymis, reduced sperm count, exfoliation of germ
cells
(NTP TR581 (2014))
(6) This substance is listed under Ministry of Labor
Notification No. 33 (1996), based on Article 35 of
the Labor Standards Act Enforcement Regulations,
as associated with skin disorders or airway and lung
disorders. (Ministry of Labor Notification No. 33,
1996)

— . . . . Basis for Classification . . . . Basis for Classification GHS Classification: Classification not possible
Aspiration Hazard Classification not possible due to insufficient data. |No data available. Classification not possible due to insufficient data. No data available. Classification not possible due to insufficient data. |No data available. Classification not possible due to insufficient data. | Classification not possible due to insufficient data.
12. Environmental Hazards

Chemical symbol Cu P Mn Zn Sn Ni Co Zr
Based on 72-hour EC50 = 0.144 mg/L for algae
_ (Pseudokirchneriella subcapitata) (REACH
Hazardous to the Aquatic Environment Based on 72hour ErC50 = 0.15 mg/L for algae registration information, 2020), it was classified as | GHS Classification: Classification not possible

(Acute)

Classification not possible due to insufficient data.

Classification not possible.

Classification not possible due to insufficient data.

(Pseudokirchneriella subcapitata) (EHC 221, 2001),
it was classified as Category 1.

Classification not possible.

Classification not possible due to insufficient data.

Category 1. The classification result was changed
from the previous classification due to the use of
new information.

No data available.

Ecotoxicity

Hazardous to the Aquatic Environment
(Chronic)

Although data showing L(E)C50 < 100 mg/L exist, it
was classified as Category 4 because it is a metal
and its behavior in water is unknown.

Classification not possible.

Although data showing L(E)C50 < 100 mg/L exist, it
was classified as Category 4 because it is a metal
and its behavior in water is unknown.

Since it is a metal compound, it was considered not
to be rapidly degradable, and because the acute
classification is Category 1, it was classified as
Category 1.

Classification not possible.

Although data showing L(E)C50 < 100 mg/L are
available, it was classified as Category 4 because it
is a metal and its behavior in water is unknown.

Although the environmental behavior of this
inorganic compound is unknown, based on 28-day
NOEC = 0.00683 mg/L for crustaceans (amphipods)
(REACH registration information, 2020), it was
classified as Category 1. The classification result
was changed from the previous classification due to
the use of new information.

GHS Classification: Classification not possible
No data available.

Persistence and degradability

Not stated in the source.

Not stated in the source.

Not available

Not stated in the source.

Not stated in the source.

Not stated in the source.

Not stated in the source.

Not stated in the source.

Bioaccumulation potential

Not stated in the source.

Not stated in the source.

Not available

Not stated in the source.

Not stated in the source.

Not stated in the source.

Not stated in the source.

Not stated in the source.

Mobility in soil

Not stated in the source.

Not stated in the source.

Not available

Not stated in the source.

Not stated in the source.

Not stated in the source.

Not stated in the source.

Not stated in the source.
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Hazardous to the ozone layer The substance is not listed in the annexes of the Not stated in the source. The substance is not listed in the annexes of the Not stated in the source. The substance is not listed in the annexes of the Not stated in the source. The substance is not listed in Annexes A to C and E|The substance is not listed in the annexes of the
Montreal Protocol. Montreal Protocol. Montreal Protocol. of the Montreal Protocol. Montreal Protocol.
13. Disposal considerations
Chemical symbol Cu P Mn Zn Sn Ni Co Zr

Residual waste

Disposal should comply with relevant laws and local
government regulations.

If disposal is carried out by an industrial waste
disposal contractor licensed by the prefectural
governor or by a local public authority, entrust the
disposal to them.

When outsourcing waste disposal, fully inform the
contractor of the hazards and harmful properties
before entrusting the process.

Disposal should comply with relevant laws and local
government regulations.

If disposal is carried out by an industrial waste
disposal contractor licensed by the prefectural
governor or by a local public authority, entrust the
disposal to them.

When outsourcing waste disposal, fully inform the
contractor of the hazards and harmful properties
before entrusting the process.

Disposal should comply with relevant laws and local
government regulations.

If disposal is carried out by an industrial waste
disposal contractor licensed by the prefectural
governor or by a local public authority, entrust the
disposal to them.

When outsourcing waste disposal, fully inform the
contractor of the hazards and harmful properties
before entrusting the process.

Before disposal, perform treatments such as
detoxification, stabilization, and neutralization as far
as possible to reduce the level of hazard.

Disposal should comply with relevant laws and local
government regulations.

Disposal should comply with relevant laws and local
government regulations.

If disposal is carried out by an industrial waste
disposal contractor licensed by the prefectural
governor or by a local public authority, entrust the
disposal to them.

When outsourcing waste disposal, fully inform the
contractor of the hazards and harmful properties
before entrusting the process.

Before disposal, perform treatments such as
detoxification, stabilization, and neutralization as far
as possible to reduce the level of hazard.

Disposal should comply with relevant laws and local
government regulations.

Disposal should comply with relevant laws and local
government regulations.

If disposal is carried out by an industrial waste
disposal contractor licensed by the prefectural
governor or by a local public authority, entrust the
disposal to them.

When outsourcing waste disposal, fully inform the
contractor of the hazards and harmful properties
before entrusting the process.

Disposal should comply with relevant laws and local
government regulations.

If disposal is carried out by an industrial waste
disposal contractor licensed by the prefectural
governor or by a local public authority, entrust the
disposal to them.

When outsourcing waste disposal, fully inform the
contractor of the hazards and harmful properties
before entrusting the process.

Contaminated container and packaging

Containers should be cleaned and recycled, or
disposed of in accordance with relevant regulations
and local authority requirements.

When disposing of empty containers, ensure that all
contents have been completely removed.

Containers should be washed and recycled, or
disposed of in accordance with applicable
regulations and local authority requirements.

When disposing of empty containers, ensure that all
contents have been completely removed.

Containers should be cleaned and recycled, or
disposed of in accordance with applicable
regulations and local authority requirements.

When disposing of empty containers, ensure that all
contents have been completely removed.

Containers should be cleaned and recycled, or
disposed of in accordance with applicable laws and
local regulations.

When disposing of empty containers, ensure that all
contents have been completely removed.

Containers should be washed and recycled, or
disposed of in accordance with applicable laws and
local regulations.

When disposing of empty containers, ensure that all
contents have been completely removed.

Containers should be cleaned and recycled, or
disposed of in accordance with applicable laws and
local regulations.

When disposing of empty containers, ensure that all
contents have been completely removed.

Containers should be washed and recycled, or
disposed of in accordance with applicable laws and
local regulations.

When disposing of empty containers, ensure that all
contents have been completely removed.

Containers should be washed and recycled, or
disposed of in accordance with applicable laws and
local regulations.

When disposing of empty containers, ensure that all
contents have been completely removed.

14. Transport Precautions

Chemical symbol

Mn

UN Number

Not applicable

[338/2447/1381

3089 (for flammable metal powders)

1436

Not applicable

3089

3288

2008/2009/2858

Proper Shipping Name

Not stated in the source.

PHOSPHORUS, AMORPHOUS
PHOSPHORUS, WHITE, MOLTEN
PHOSPHORUS, WHITE or YELLOW, DRY or
UNDER WATER or IN SOLUTION

Metal powders, flammable, n.o.s.

ZINC POWDER

Not applicable

METAL POWDER, FLAMMABLE, N.O.S.

Other toxic solids, inorganic substances, not
otherwise specified

ZIRCONIUMPOWDER,DRY

ZIRCONIUM,DRY finishedsheets,

striporcoiledwire
ZIRCONIUM,DRY,coiledwire,finishedmetalsheets,stri
p(thinnerthan254micronsbutnotthinnerthan18micron
s,

International Regulations

UN Hazard Classes (Transport)

Not stated in the source.

£1/42/42

4.1

43

Not applicable

4.1

6.1

4.2/4.2/4.1

Subsidiary Risk

Not stated in the source.

Not applicable

Not stated in the source.

Not applicable

Not stated in the source.

Not stated in the source.

Not stated in the source.

Packaging Group

Not stated in the source.

Bhcking Group Il /1 /1

Packing Group II or IIl (depending on test results)

Not stated in the source.

Not applicable

Packing Group II, Il

Packing Group 1

Packing Group III

Marine Pollutant

Not applicable

Not applicable

Not applicable

Not stated in the source.

Not applicable

Not applicable

Applicable

Not applicable

Bulk transport of liquid substances under
MARPOL 73/78 Annex Il and the IBC Code

Not applicable

Not applicable

Not applicable

Not stated in the source.

Not applicable

Not stated in the source.

Not applicable

Not applicable

Other Safety Measures

Not stated in the source.

Not stated in the source.

Not stated in the source.

Not stated in the source.

Not stated in the source.

Not stated in the source.

Not stated in the source.

Not stated in the source.

Maritime Regulatory Information

Not applicable

Comply with the provisions of the Ship Safety Act

Comply with the provisions of the Ship Safety Act

Comply with the provisions of the Ship Safety Act

Not applicable

Comply with the provisions of the Ship Safety Act

Comply with the provisions of the Ship Safety Act

Comply with the provisions of the Ship Safety Act

Domestic Regulations

Aviation Regulatory Information

Not applicable

Comply with the provisions of the Civil Aeronautics
Act

Comply with the provisions of the Civil Aeronautics
Act

Comply with the provisions of the Civil Aeronautics
Act

Not applicable

Comply with the provisions of the Civil Aeronautics
Act

Comply with the provisions of the Civil Aeronautics
Act

Comply with the provisions of the Civil Aeronautics
Act

Land Transportation Regulatory Information

Not applicable

Comply with the provisions of the Road Act and the
Fire Service Act

Not applicable

Comply with the provisions of the Fire Service Act

Not applicable

Not applicable

Comply with the provisions of the Road Act and the
Fire Service Act

Comply with the provisions of the Road Act and the
Fire Service Act

Special Safety Measures

Do not transport with food and feedstuffs.

Yellow Card Required Materials (under Japan Road
Act & Fire Service Act)

Not applicable

A yellow card must be carried during transportation.

Not applicable

A yellow card must be carried during transportation.

Yellow Card Required Materials (under Japan Road
Act & Fire Service Act)

A yellow card must be carried during transportation.

Avoid direct sunlight during transportation, load the
containers in a manner that prevents damage,
corrosion, or leakage, and ensure that measures are
taken to prevent cargo from shifting.

Do not transport with food and feedstuffs.

Do not transport with food and feedstuffs.

Avoid direct sunlight during transportation, load the
containers in a manner that prevents damage,
corrosion, or leakage, and ensure that measures are
taken to prevent cargo from shifting.

Do not stack heavy loads on top.

Avoid direct sunlight during transportation, load the
containers in a manner that prevents damage,
corrosion, or leakage, and ensure that measures are
taken to prevent cargo from shifting.

Avoid direct sunlight during transportation, load the
containers in a manner that prevents damage,
corrosion, or leakage, and ensure that measures are
taken to prevent cargo from shifting.

Do not stack heavy loads on top.

Do not stack heavy loads on top.

Do not stack heavy loads on top.

Other (General) Precautions

Not stated in the source.

When handling chemicals, as a general precaution
during transportation, avoid direct sunlight, load
containers to prevent damage, corrosion, or leakage,
and ensure measures are taken to prevent cargo
from shifting. Do not stack heavy loads on top.

During transport, avoid direct sunlight and ensure
that containers are loaded to prevent damage,
corrosion, or leakage. Secure the load to prevent
shifting.

Do not stack heavy items on top.

Not stated in the source.

During transport, avoid direct sunlight and ensure
that containers are loaded to prevent damage,
corrosion, or leakage. Secure the load to prevent
shifting.

Do not stack heavy items on top.

Not stated in the source.

During transport, avoid direct sunlight and ensure
that containers are loaded to prevent damage,
corrosion, or leakage. Secure the load to prevent
shifting.

Do not stack heavy items on top.

Not stated in the source.

Emergency Response Guide Number

Not applicable

Not applicable

ERG Guide Number 170

ERG Guide Number 138

Not applicable

Not stated in the source.

ERG Guide Number 152

ERG Guide Number 135
ERG Guide Number 135
ERG Guide Number 170

15. Applicable Law

Chemical symbol

Cu

Mn

Zn

Sn

Ni

Co

Zr

Hazardous Chemicals Requiring Labeling of Name,
etc. (Article 57 of the Industrial Safety and Health
Act, Appended Table 9 of Ordinance Article 18)

Dangerous Goods — Pyrophoric Substances /
Substances Liable to Spontaneous Ignition
(Enforcement Order, Attached Table No. 1)

Class 2 Specified Chemical Substances
(Enforcement Order, Attached Table No. 3, Item 2;
Ordinance on Prevention of Hazards Due to
Specified Chemical Substances, Article 2, Paragraph
1, Item 2)

Dangerous Goods - Flammable Substances
(Enforcement Order, Attached Table No. 1, Item 2)

Dangerous or Harmful Substances Requiring
Labeling and Notification (Article 57, Paragraph 1 of
the Industrial Safety and Health Act; Enforcement
Order, Article 18, Items 1 and 2; Attached Table 9)
[322 Tin and Its Compounds]

Dangerous or Harmful Substances Requiring
Labeling (Article 57 of the Industrial Safety and
Health Act; Enforcement Order, Article 18, Attached
Table 9)

Class 2 Specified Chemical Substances
(Enforcement Order, Attached Table No. 3, Item 2;
Ordinance on Prevention of Hazards Due to
Specified Chemical Substances, Article 2, Paragraph
1, Item 2) [13-2 Cobalt and Its Inorganic
Compounds]

Not stated in the source.

Dangerous or Harmful Substances Requiring
Notification (Article 57-2 of the Industrial Safety
and Health Act; Enforcement Order, Article 18-2,
Attached Table 9)

Class 2 Specified Chemical Substances and
Controlled Class 2 Substances (Ordinance on
Prevention of Hazards Due to Specified Chemical
Substances, Article 2, Paragraph 1, Items 2 and 5)

Dangerous or Harmful Substances Requiring
Notification (Article 57-2 of the Industrial Safety
and Health Act; Enforcement Order, Article 18-2,
Items 1 and 2; Attached Table 9) [322 Tin and Its
Compounds]

Dangerous or Harmful Substances Requiring
Notification (Article 57-2 of the Industrial Safety
and Health Act; Enforcement Order, Article 18-2,
Attached Table 9)

Class 2 Specified Chemical Substances and
Controlled Class 2 Substances (Ordinance on
Prevention of Hazards Due to Specified Chemical
Substances, Article 2, Paragraph 1, ltems 2 and 5)
[13-2 Cobalt and Its Inorganic Compounds]




Chemical symbol

Cu

Mn

Zn

Sn

Ni

Co

Zr

Industrial Safety and Health Act

Hazardous Substances for which Risk Assessment
Should Be Conducted (Article 57-3 of the Industrial
Safety and Health Act)

Dangerous or Harmful Substances Requiring
Labeling (Article 57, Paragraph 1 of the Industrial
Safety and Health Act; Enforcement Order, Article
18, Items 1 and 2; Attached Table 9)

Substances for Which Hazard or Harmfulness
Assessment Must Be Conducted (Article 57-3 of
the Industrial Safety and Health Act)

Specially Controlled Specified Chemical Substances

Hazardous Substances for which Risk A it
Should Be Conducted (Article 57-3 of the Industrial
Safety and Health Act)

(Article 38-4 of the Ordinance on Prevention of
Hazards Due to Specified Chemical Substances)
[Cobalt and Its Inorganic Compounds]

Dangerous or Harmful Substances Requiring
Notification (Article 57-2 of the Industrial Safety
and Health Act; Enforcement Order, Article 18-2,
Items 1 and 2; Attached Table 9)

Hazardous Substances for which Risk Assessment
Should Be Conducted (Article 57-3 of the Industrial
Safety and Health Act)

[bing.com], [cheminfo johas.go.jp]

Hazardous Substances Requiring Indication of
Name, etc. (Article 57(1) of the Act; Article 18 of
the Enforcement Order; Attached Table 9 of the
Enforcement Order) (Until 31°° March, 2025) [172
Cobalt and Its Compounds]

Working Environment Assessment Standards
(Article 65-2, Paragraph 1 of the Industrial Safety
and Health Act)

Hazardous Substances Requiring Labeling (Article
57(1) of the Act, Article 18 of the Enforcement
Order, Attached Table 9 of the Enforcement Order)
(On or after 1% April, 2025) [12. Cobalt and Its
Compounds]

Obligation to Display in the Workplace (Article 101—
4 of the Industrial Safety and Health Act)

Hazardous Substances Requiring Notification
(Article 57-2 of the Act, Article 18-2 of the
Enforcement Order, Attached Table 9 of the
Enforcement Order) (Until 31°° March, 2025) [172.
Cobalt and Its Compounds]

Hazardous Substances Requiring Notification of
Name, etc. (Article 57-2 of the Act; Article 18-2 of
the Enforcement Order; Attached Table 9 of the
Enforcement Order) (On or after 1°° April, 2025) [12.
Cobalt and Its Compounds]

Substances for Which Hazard or Harmfulness
Assessment Must Be Conducted (Article 57-3 of
the Industrial Safety and Health Act)

Working Environment Assessment Standards
(Article 65-2, Paragraph 2 of the Industrial Safety
and Health Act) [12-2 Cobalt and Its Inorganic
Compounds]

Dangerous Goods — Flammable Substances
(Enforcement Order, Attached Table No. 1, Item 2)
[12 Metal Powders Other Than Magnesium Powder
and Aluminum Powder]

Special Health Examination Target Substances —
Current Handling Workers (Article 66, Paragraph 2
of the Industrial Safety and Health Act;
Enforcement Order, Article 22, Paragraph 1) [3
Cobalt and Its Inorganic Compounds]

Substances Subject to Special Health Examination
and Former Handlers (Article 66(2) of the Industrial
Safety and Health Act, Article 22(2) of the
Enforcement Order)

[13-2 Cobalt and its inorganic compounds]

Pollutant Release and Transfer Register (PRTR) Law

Not stated in the source.

Not applicable

Class I Designated Chemical Substance

(Article 2, Paragraph (2) of the Act,

Appended Table 1 of Article 1 of the Enforcement
Order.)

Not stated in the source.

Not applicable

Class I Designated Chemical Substance

(Article 2, Paragraph (2) of the Act,

Appended Table 1 of Article 1 of the Enforcement
Order.)

(Cabinet Order No. 1-308)

Class I Designated Chemical Substance ( Article 2,
Paragraph (2) of the Act; Appended Table 1 of
Article 1 of the Enforcement Order)

[132 Cobalt and its compounds]

Not stated in the source.

Poisonous and Deleterious Substances Control Act

Not stated in the source.

Not stated in the source.

Not applicable

Not stated in the source.

Not applicable

Not stated in the source.

Not stated in the source.

Not stated in the source.

Labor Standards Act

Not stated in the source.

Not stated in the source.

Target Substances under the Women’ s Labour
Standards Regulation

(Substances specified under Article 2, item (18) of
the Ordinance on Standards for Women Workers)
[Manganese only (excluding manganese
compounds) ]

Disease—Causing Chemical Substances

(as specified under Article 75(2) of the Labor
Standards Act, Article 35 and Table 1-2, Item 4-1
of the Enforcement Regulations, and Ministry of
Labor Notification No. 36 of 1978)

Not stated in the source.

Carcinogenic Chemical Substances

(as specified under Article 75(2) of the Labor
Standards Act, Article 35 and Table 1-2, Item 7 of
the Enforcement Regulations)

Disease—Causing Chemical Substances

(as specified under Article 75(2) of the Labor
Standards Act, Article 35 and Table 1-2, Item 4-1
of the Enforcement Regulations)

[Cobalt and its compounds]

Not stated in the source.

Disease—Causing Chemical Substances

(as specified under Article 75(2) of the Labor
Standards Act, Article 35 and Table 1-2, Item 4-1
of the Enforcement Regulations)

[Manganese and its compounds (subjective
symptoms such as headache, dizziness, vomiting, or
neurological disorders such as speech impairment,
gait disturbance, tremor)]

Chemical Substances Control Law (CSCL)

Not stated in the source.

Not stated in the source.

Not stated in the source.

Not stated in the source.

Not stated in the source.

Not stated in the source.

Not stated in the source.

Not stated in the source.

Fire Service Act

Not stated in the source.

Class 2 Flammable Solids, Red Phosphorus (Article
2, Paragraph 7 of the Act; Table 1 of the Hazardous
Materials List)

Not stated in the source.

Class 2 Flammable Solids - Metal Powders (Article
2, Paragraph 7 of the Act; Table 1, Class 2 of
Hazardous Materials)

Not stated in the source.

Not stated in the source.

Class 2 Flammable Solids — Metal Powders [5. Metal
Powders] (Article 2, Paragraph 7 of the Act; Table
1, Class 2 of Hazardous Materials)

Not stated in the source.

Air Pollution Control Act

Hazardous Air Pollutants

Not stated in the source.

Hazardous Air Pollutants,Substances Requiring
Priority Action (The Ninth Report of the Central
Environment Council)

Hazardous Air Pollutants (Article 2, Paragraph (13)
of the Air Pollution Control Act defines hazardous
air pollutants as,Notification by the Environment
Agency)

Not stated in the source.

Not stated in the source.

Substances Potentially Classified as Hazardous Air
Pollutants (Central Environment Council 9th Report)
[60. Cobalt and Its Compounds]

Not stated in the source.

Water Pollution Control Act

Designated Substance
Items of Environmental Pollution Affecting Daily Life

Not stated in the source.

Designated Substances (Article 2, Paragraph 4 of
the Act; Article 3-3 of the Enforcement Order)

Items of Environmental Pollution Affecting Living

Environment (Article 2 of the Act; Article 3 of the
Enforcement Order; Table 2 of the Ordinance on

Effluent Standards, Article 1)

Not stated in the source.

Not stated in the source.

Not stated in the source.

Not stated in the source.

Water Supply Act

Hazardous Substance

Not stated in the source.

Hazardous Substances (Article 4, Paragraph 2 of
the Act) [Manganese and Its Compounds]

Water Quality Standards (Ministerial Ordinance No.
101 of 2003) [Manganese and Its Compounds]

Not stated in the source.

Not stated in the source.

Not stated in the source.

Not stated in the source.

Not stated in the source.

Sewerage Act

Water Quality Standard Substances

Water Quality Standard Substances (Article 12-2,
Paragraph 2 of the Act; Article 9-4 of the
Enforcement Order)

Water Quality Standard Substance — Manganese
and Its Compounds (Article 12-2, Paragraph 2 of
the Act; Article 9-4 of the Enforcement Order)

Not stated in the source.

Not stated in the source.

Not stated in the source.

Not stated in the source.

Not stated in the source.




Chemical symbol Cu Mn Zn Sn Ni Co Zr
Act on Prevention of Marine Pollution and Maritime Disaster Not stated in the source. Not stated in the source. Not stated in the source. Not stated in the source. Not stated in the source. Not stated in the source. Not stated in the source. Not stated in the source.
Act on Waste Management and Public Cleaning Not stated in the source. Not stated in the source. Not stated in the source. Not stated in the source. Not stated in the source. Not stated in the source. Not stated in the source. Not stated in the source.
Restriction on Vehicle Passage (Article 19-13 of the
Road Act Not stated in the source. Not stated in the source. Not stated in the source. Not stated in the source. Not stated in the source. Not stated in the source. Enforcement Order; Table 2 Of.PUbIIC Notice No. 12 Not stated in the source.
by the Japan Expressway Holding and Debt
Repayment Agency)
Soil Contamination Countermeasures Act Not stated in the source. Not stated in the source. Not stated in the source. Not stated in the source. Not stated in the source. Not stated in the source. Not stated in the source. Not stated in the source.
Flammable Substances Category — Substances
Liable to Spontaneous Combustion (Article 3 of the
_ Dangerous Goods Regulations; Table 1 of the _ Flammable Liquids Category
Flammable Substances Category - Flammable Dangerous Goods Notification) Flammable Substances Category — Substances Flammable Substances Category ~ Substances
. . . Substances (Article 3 of the Dangerous Goods . Liable to Spontaneous Combustion (Article 3 of the . . Y
Ship Safety Act Not stated in the source. Not stated in the source. s Not stated in the source. N Not stated in the source. Liable to Spontaneous Combustion
Regulations; Table 1 of the Dangerous Goods . Dangerous Goods Regulations; Table 1 of the Flammable Substances Category — Flammable
Notification) Flammable Substances Catggory — Water—-Reactive Dangerous Goods Notification) gory
Flammable Substances (Article 3 of the Dangerous Substances
Goods Regulations; Table 1 of the Dangerous Goods
Notification)
Flammable Substances Class — Substances Which,
in Contact with Water, Emit Flammable Gases Flammable Liquids
Flammable Substances Class — Flammable (Based.on Civil Aeronauucs Act Enforcement Flammable Substances Class — Self-Heating Flammable Substances Category — Flammable
Substances Regulations, Article 194 and Dangerous Goods Substances Substances
Civil Aeronautics Act Not stated in the source. Not stated in the source. (Based on Civil Aeronautics Act Enforcement Notification, Table 1) Not stated in the source. (Based on Civil Aeronautics Act Enforcement Not stated in the source.
. . . N Flammable Substances Category — Substances
Regulations, Article 194 and Dangerous Goods Regulations, Article 194 and Dangerous Goods . ?
" ’ N Liable to Spontaneous Combustion
Notification, Table 1) Notification, Table 1) .
. ) Prohibited for Transport
Prohibited Articles for Air Transport (Article 194 of
the Civil Aeronautics Act Enforcement Regulations)
Other Hazardous Materials / Flammable Substances Hazardous Materials / Pyrophoric Substances
(Flammable Materials) (Article 20, Paragraph 2 of (Article 21, Paragraph 2 Zf t’;e Fire Service Act. Other Hazardous Materials / Flammable Liquids
Port Regulations Act Not stated in the source. Not stated in the source. the Fire Service Act, Article 12 of the Ordinance, ’ 8rap ¥ Not stated in the source. Not stated in the source. Not stated in the source. Other Hazardous Materials / Combustible
o Article 12 of the Ordinance, and Item (To) of Table
and the Appended Table of the Notification 11 of Notification No. 547 of 1979) Substances
Specifying the Types of Hazardous Materials) .
Item 4 of Appended Table 1 of the Export Trade
Foreign Exchange and Foreign Trade Control Act Not stated in the source. Not stated in the source. Not stated in the source. Not stated in the source. Not stated in the source. Not stated in the source. Not stated in the source. Gontral Order (Missile~related itoms)
Item 2 of Appended Table 1 of the Export Trade
Control Order (Nuclear-related items)
16. References.” Sources
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Safety Site) Date of
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Date of th
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