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Safety Data Sheet

Version No. 01/EN (according to Regulation EC 1907/2006) pOSCO
Revision 2ND
Printing date 3 Jul 2015

1. IDENTIFICATION OF SUBSTANCE / MIXTURE AND OF THE COMPANY/UNDERTAKING

1.1 Product identifier
Trade name COLD ROLLED 300 SERIES STAINLESS STEEL COIL (representative steel grade)
Registration no. POSCO Code Number: 053

1.2 Relevant identified uses of substance or mixture and uses advised against
Identified uses

1.3 Details of the supplier of the safety data sheet

Company POSCO
5 Dongchon-dong, Nam-gu, Pohang-si, Gyeongsangbuk-do 790-360, Korea
Telephone 82-54-220-0114, 82-54-220-6000
E-mail
1.4 Emergency telephone number 82-54-220-7021, 7046

This number is serviced during office hours only.

2. HAZARDS IDENTIFICATION

2.1 Classification of the substance or mixture
2.1.1 Classification according to Regulation (EC) No 1272/2008 [CLP]
STOT-Single exposure Cat 3
2.1.2. Classification according to Directive 1999/45/EC
In accordance with Directive 1999/45/EC, the product does not need to be classified nor labeled.

2.2 Label elements

Symbol @

Signal word Warning

Hazard Statement H335 May cause respiratory irritation

Precautionary statement

- Prevention P261 Avoid breathing dust/fume/gas/mist/vapours/spray.
P271 Use only outdoors or in a well-ventilated area.

- Response P312 Call a POISON CENTER or doctor/physician if you feel unwell.
P304 + P340 IF INHALED: Remove victim to fresh air and keep at rest in a position
comfortable for breathing.

- Storage P405 Store locked up.
P403 + P233 Store in a well-ventilated place. Keep container tightly closed.

- Disposal P501 Dispose of contents/container to in accordance with local/regional/national/
international regulation

2.3. Other hazards
HMIS Hazard Rating:

COMPONENTS HEALTH FLAMMABILITY REACTIVITY
Fe (Iron) 1 3 0

Cr (Chromium) 1 3 0
Ni (Nickel) No data available No data available No data available
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Safety Data Sheet

Verf‘i?" No. 01/EN (according to Regulation EC 1907/2006) pOSCO
Revision 2ND
Printing date 3 Jul 2015

COMPONENTS HEALTH FLAMMABILITY REACTIVITY

Mn (Manganese) 1 3 1

3. COMPOSITION / INFORMATION ON INGREDIENTS

3.1 Mixture
Components % Classification
Not a hazardous substance or mixture according to Regulation (EC) No.
Fe (Iron) 1272/2008.
Balance

(CAS 7439-89-6)

This substance is not classified as dangerous according to Directive
67/548/EEC.

Cr (Chromium)
(CAS No. 7440-47-3)

(18.1-18.7) %

Classification according to Regulation (EC) No 1272/2008 [EU-GHS/CLP]
Acute aquatic toxicity: Cat. 1

©

- Signal word: WARNING
- H400 Very toxic to aquatic life.
- P273 Avoid release to the environment.

This substance is not classified as dangerous according to Directive
67/548/EEC.

Ni (Nickel)
(CAS No. 7440-02-0)

(8.1-8.5) %

Classification according to Regulation (EC) No 1272/2008 [EU-GHS/CLP]
Skin sensitisation (Category 1)
Carcinogenicity (Category 2)
Specific target organ toxicity - repeated exposure (Category 1)

Chronic aquatic toxicity (Category 3)

&b

- Signal word: DANGER

- H317 May cause an allergic skin reaction.

- H351 Suspected of causing cancer.

- H372 Causes damage to organs through prolonged or repeated exposure.
- H412 Harmful to aquatic life with long lasting effects.

- P273 Avoid release to the environment.

- P280 Wear protective gloves.

- P314 Get medical advice/ attention if you feel unwell.

Classification according to EU Directives 67/548/EEC or 1999/45/EC
T Toxic
- R40 Limited evidence of a carcinogenic effect.
- R43 May cause sensitization by skin contact.
- R48/23 Toxic: danger of serious damage to health by prolonged exposure

through inhalation.
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Safety Data Sheet

Verfi?" No. 01/EN (according to Regulation EC 1907/2006) pOSCO
Revision 2ND
Printing date 3 Jul 2015

Components % Classification

Classification according to Regulation (EC) No 1272/2008 [EU-GHS/CLP]
Substances, which in contact with water, emit flammable gases: Cat. 1

®

- H260 In contact with water releases flammable gases which may ignite
spontaneously.

- P223 Keep away from any possible contact with water, because of violent
reaction and possible flash fire.

- P231 + P232 Handle under inert gas. Protect from moisture.

(1.0-1.3) % - P370 + P378 In case of fire: Use dry sand, dry chemical or alcohol-

resistant foam for extinction.

Mn (Manganese)
(CAS No. 7439-96-5)

- P422 Store contents under inert gas.

Classification according to EU Directives 67/548/EEC or 1999/45/EC
Highly flammable. Contact with water liberates extremely flammable gases.

¥

- R11 Highly flammable.
- R15 Contact with water liberates extremely flammable gases.
- S43 In case of fire, use fire-fighting equipment on basis class D.

* All commercial steel products may contain small amounts of various elements in addition to those specified. These small quantities (less

than 0.1%) may exist as intentional additions, or as “trace” or "residual” elements that generally originate in the raw materials used. These
elements may include: aluminium, antimony, arsenic, boron, cadmium, calcium, chromium, cobalt, columbium, copper, lead, molybdenum,

tin, vanadium, and zirconium.

4. FIRST AID MEASURES

4.1 Description of first aid measures
This formed solid metal product poses little or no immediate health or fire hazard. When product is subjected to welding,
burning, grinding, melting, sawing, brazing, or other similar machining activities, potentially hazardous airborne particulate
and fumes may be generated and should be evaluated by an industrial hygienist.

Inhalation For over-exposure to airborne fumes and particulate, remove exposed person to fresh air.
If breathing is difficult or has stopped, administer artificial respiration or oxygen as
indicated. Seek medical attention promptly. Metal fume fever may be treated by bed rest,
and administering a pain and fever reducing medication.

Skin contact Not anticipated to pose a significant skin hazard. However, should dermatitis develop,
wash affected area thoroughly with mild soap and water. If irritation or other symptoms
develop, seek medical attention. Remove contaminated clothing. If thermal burn has
occurred, flush area with cold water and seek medical attention. If mechanical abrasion
has occurred, seek medical attention.

Eye contact Treat for foreign body in the eye. Flush with large amounts of clean water to remove
particles. Seek medical attention if irritation persists.

Ingestion Not considered an ingestion hazard.
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Safety Data Sheet

Version No. 01/EN (according to Regulation EC 1907/2006) pOSCO
Revision 2ND
Printing date 3 Jul 2015

5. FIRE FIGHTING MEASURES

5.1 Extinguishing media
Do not use water on molten metal.
5.2 Special hazards arising from the substance or mixture
When product is subjected to welding, burning, grinding, melting, sawing, brazing, or other similar machining activities,
potentially hazardous airborne particulate and fumes may be generated.
At temperatures above the melting point, fumes containing metal oxides and other alloying elements may be liberated.
5.3 Advice for firefighters
Fire fighters are to wear full protective equipment, including full bunker gear and SCBA respiratory protection.
5.4 Special Information
Steel products do not present fire or explosion hazards under normal conditions. But, molten metal may react violently

with water. High concentrations of metallic fines in the air may present an explosion hazard.

6. ACCIDENTAL RELEASE MEASURES

6.1 Personal precautions, protective equipment and emergency procedures
Not applicable to steel in solid state. For spills involving finely divided particles, clean-up personnel should be protected
against contact with eyes and skin. If material is in a dry state, avoid inhalation of dust.

6.2 Environmental precautions
Do not release into sewers or waterways.

6.3 Methods and material for containment and cleaning up
Fine, dry material should be removed by vacuuming or wet sweeping methods to prevent spreading of dust. Avoid using
compressed air. Do not release into sewers or waterways.
Collect material in appropriate, labeled containers for recovery or disposal in accordance with federal, state, and local

regulations.

7. HANDLING AND STORAGE

7.1 Precautions for safe handling
Operations with the potential for generating high concentrations of airborne particulates should be evaluated and
controlled as necessary. Practice good housekeeping. Avoid breathing metal fumes and/or dust.

7.2 Conditions for safe storage, including any incompatibilities

Store away from acids and incompatible materials.

8. EXPOSURE CONTROLS / PERSONAL PROTECTION

8.1 Occupational exposure limits

Components Local (TWA) OSHA (PEL) ACGIH (TLV)
Fe (Iron) 5 mg/m3 10 mg/m3 5 mg/m3
Cr (Chromium) 0.5 mg/m3 0.5 mg/m3 0.5 mg/m3
Ni (Nickel) 1 mg/m?3 1 mg/m?3 1 mg/m3
Mn (Manganese) 1 mg/m3 5 mg/m?3 1 mg/m?3
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Safety Data Sheet

(according to Regulation EC 1907/2006)

POSCO

8.2 Appropriate engineering controls

Use controls as appropriate to minimize exposure to metal fumes and dusts during handling operations. Use lifting and

work devices, e.g., crane, hoist, etc, within rated capacities and in accordance with manufacturer's instructions when

handling these products.

) avoid breathing dust and fume

) evaluate potential employee exposure

) maintain surfaces free as practical of accumulated material

(1
2
(3) minimize generation of airborne emissions
4
(5

) use protective clothing as specified by an industrial hygienist or safety professional where exposure levels may be

excessive

(6) do not smoke in work area

(7) wash hands before eating, drinking or smoking and after handling,

(8) change contaminated clothing before leaving work premises.

Ventilation: Provide general or local exhaust ventilation systems to minimize airborne concentrations. Local exhaust

ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at its source.

Administrative Controls: Do not use compressed air to clean-up spills.

8.3 Personal protection equipment

Respiratory protection

Skin and eye protection

Seek professional advice prior to respirator selection and use. Follow OSHA respirator
regulations (29 CFR 1910.134) and, if necessary, wear a NIOSH-approved respirator. Select
respirator based on its suitability to provide adequate worker protection for given working
conditions, level of airborne contamination, and presence of sufficient oxygen.

For operations which result in elevating the temperature of the product to or above its
melting point or result in the generation of airborne particulates, use protective clothing,
gloves and safety glasses to prevent skin and eye contact. Contact lenses should not be
worn where industrial exposures to this material are likely. Use safety glasses or goggles as
required for welding, burning, sawing, brazing, grinding or machining operations. Protective

gloves should be worn as required for welding, burning or handling operations.

9. PHYSICAL & CHEMICAL PROPERTIES

9.1 Information on basic physical and chemical properties

Properties Product Fe (Iron) Cr (Chromium) Ni (Nickel) Mn
(Manganese)
Appearance Solid Solid Solid Solid Solid
Odor odourless odourless No data No data No data
Odor threshold No data No data No data No data No data
pH Not applicable | Not applicable No data No data No data
Melting point/Freezing point ~2750 °F 1538 °C 1857 °C 1453 °C 1244 °C
Boiling point and range Not applicable 2861 °C 2672 °C 2732 °C 1962 °C
Flash point No data Not applicable Not applicable Not applicable Not applicable
Evaporation rate Not applicable No data No data No data No data
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i . - Mn
Properties Product Fe (Iron) Cr (Chromium) Ni (Nickel)
(Manganese)
Flammability (solid, gas) No data No data No data No data No data
Upper{lowgr.flammablllty or No data No data No data No data No data
explosive limits
Vapor pressure Not applicable | Not applicable No data 1810 °C No data
Vapor density Not applicable No data No data No data No data
Relative density 7.85 g/mL No data 7.14 g/mL 8.9 g/mL 7.3 g/mL
Solubility Insoluble Insoluble Insoluble Insoluble Insoluble
Partition coefficient:
No data Not applicable No data No data No data
n-octanol/water
Auto-ignition temperature No data No data No data No data No data
Decomposition temperature No data No data No data No data No data
Viscosity No data No data No data No data No data
Explosive properties No data Not explosive No data No data No data
not classified as
Oxidizing properties No data e No data No data No data
oxidizing

10. STABILITY AND REACTIVITY

10.1 Reactivity
10.2 Chemical stability

10.3 Possibility of hazardous reactions

10.4 Conditions to avoid

10.5 Incompatible materials

10.6 Hazardous decomposition products

No data available

Steel products are stable under normal storage and handling conditions.
No data available

Storage with strong acids or calcium hypochlorite

Will react with strong acids to form hydrogen. Iron oxide dusts in contact
with calcium hypochlorite evolve oxygen and may cause an explosion.
Thermal oxidative decomposition of steel products can produce fumes
containing oxides of iron and manganese as well as other alloying

elements.

11. TOXICOLOGICAL INFORMATION

11.1 Routes of exposure

11.2 Information on toxicological effects

Acute toxicity

Fe (Iron) (CAS 7439-89-6)

Cr (Chromium) (CAS No. 7440-47-3)
Ni (Nickel) (CAS No. 7440-02-0)
Mn (Manganese) (CAS No. 7439-96-5)

Skin corrosion/irritation

Fe (Iron) (CAS 7439-89-6)

Inhalation. Steel products in the natural state do not present an
inhalation, ingestion or contact hazard. However, operations such as
burning, welding, sawing, brazing, machining and grinding may result in

the following effects if exposures exceed recommended limits

No LC50 or LD50 has been established for the mixture as a whole.
LD50: 3000 mg/kg oral (Rat)
No data available
LD50: 9000 mg/kg (Rat)
LD50: 984 mg/kg (Rat)
No information is available for the product as a mixture

No skin irritation
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Cr (Chromium) (CAS No. 7440-47-3)

Ni (Nickel) (CAS No. 7440-02-0)

Mn (Manganese) (CAS No. 7439-96-5)
Serious eye damage/irritation

Fe (Iron) (CAS 7439-89-6)

Cr (Chromium) (CAS No. 7440-47-3)

Ni (Nickel) (CAS No. 7440-02-0)

Mn (Manganese) (CAS No. 7439-96-5)
Respiratory or skin sensitisation

Fe (Iron) (CAS 7439-89-6)

Cr (Chromium) (CAS No. 7440-47-3)

Ni (Nickel) (CAS No. 7440-02-0)

Mn (Manganese) (CAS No. 7439-96-5)
Germ cell mutagenicity

Fe (Iron) (CAS 7439-89-6)

Cr (Chromium) (CAS No. 7440-47-3)

Ni (Nickel) (CAS No. 7440-02-0)

Mn (Manganese) (CAS No. 7439-96-5)

Carcinogenicity

Fe (Iron) (CAS 7439-89-6)

Cr (Chromium) (CAS No. 7440-47-3)

Ni (Nickel) (CAS No. 7440-02-0)

Mn (Manganese) (CAS No. 7439-96-5)

Reproductive toxicity
Fe (Iron) (CAS 7439-89-6)

Cr (Chromium) (CAS No. 7440-47-3)
Ni (Nickel) (CAS No. 7440-02-0)
Mn (Manganese) (CAS No. 7439-96-5)

No data available
No data available
Slight irritating (rabbit)
No information is available for the product as a mixture
No eye irritation (Rabbit) - OECD Test Guideline 405
may cause Irritating
No data available
Slight irritating (rabbit)
No information is available for the product as a mixture
Did not cause sensitisation on laboratory animals.
Respiratory sensitizer
May cause sensitisation by skin contact.
No data available
No information is available for the product as a mixture
Not mutagenic in Ames Test.
Cromosome aberration test - Positive (rats)
No data available
No data available
The International Agency for Research on Cancer (IARC), the National
Toxicology Program (NTP), and OSHA do not list steel products as
carcinogens.
IARC: No component of this product present at levels greater than or
equal to 0.1% is identified as probable, possible or confirmed human
carcinogen by IARC.
IARC: 3 - Group 3: Not classifiable as to its carcinogenicity to humans
(Chromium)
This product is or contains a component that is not classifiable as to its
carcinogenicity based on its IARC, ACGIH, NTP, or EPA classification.
Limited evidence of carcinogenicity in animal studies
IARC: 2B - Group 2B: Possibly carcinogenic to humans (Nickel)
ACGIH: Group Al (confirmed human carcinogen)
NTP: Group 2 (reasonably anticipated to be a human carcinogen)
IARC: No component of this product present at levels greater than or
equal to 0.1% is identified as probable, possible or confirmed human

carcinogen by IARC.

Did not show teratogenic effects in animal experiments. Animal testing
did not show any effects on fertility.

No data available

No data available

Fertility Test (mouse): Embryonic lethality, fetal malformations
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STOT-single exposure
Fe (Iron) (CAS 7439-89-6)

Cr (Chromium) (CAS No. 7440-47-3)

Ni (Nickel) (CAS No. 7440-02-0)

Mn (Manganese) (CAS No. 7439-96-5)
STOT-repeated exposure

Fe (Iron) (CAS 7439-89-6)

Cr (Chromium) (CAS No. 7440-47-3)
Ni (Nickel) (CAS No. 7440-02-0)
Mn (Manganese) (CAS No. 7439-96-5)
Aspiration hazard
Potential health effects

The substance or mixture is not classified as specific target organ
toxicant, single exposure.
Causes respiratory tract irritation in humans
Pneumonia, pulmonary edema, may cause Kidney problems
Causes of pneumonia
Individuals with chronic respiratory disorders (i.e., asthma, chronic
bronchitis, emphysema, etc.) may be adversely affected by any fume or
airborne particulate matter exposure.
The substance or mixture is not classified as specific target organ
toxicant, repeated exposure.
No data available
Asthma, pulmonary fibrosis
Causes respiratory tract and nervous system
No data available
- Inhalation: May be harmful if inhaled. May cause respiratory tract
irritation.
- Ingestion: May be harmful if swallowed.
- Skin: May be harmful if absorbed through skin. May cause skin irritation.

- Eyes: Causes eye irritation.

12. ECOLOGICAL INFORMATION

12.1 Ecotoxicity

Fe (Iron)(CAS 7439-89-6)
Cr (Chromium) (CAS No. 7440-47-3)

Ni (Nickel) (CAS No. 7440-02-0)

Mn (Manganese) (CAS No. 7439-96-5)
12.2 Persistence and degradability
12.4 Bioaccumulative potential

Fe (Iron)(CAS 7439-89-6)

Cr (Chromium) (CAS No. 7440-47-3)

Ni (Nickel) (CAS No. 7440-02-0)
Mn (Manganese) (CAS No. 7439-96-5)

No data available for the product as a whole. However, individual
components of the product have been found to be toxic to the
environment. Metal dusts may migrate into soil and groundwater and be
ingested by wildlife.

LC50: 13.6 mg/L (Fish, 96 hr)

mortality NOEC: 12 mg/L (Pimephales promelas, 7 d)

mortality LOEC: 2.4 mg/L (Pimephales promelas, 7 d)

LC50: 1.3 mg/L (Cyprinus carpio (Carp), 96 h)

EC50: 1 mg/L (Daphnia magna (Water flea), 48 h)

EC50: 40 mg/L (Daphnia magna (Water flea), 48 h)

No data available

No data available

Oncorhynchus mykiss (rainbow trout) - 30 d- 1,33 pg/I
Bioconcentration factor (BCF): 1,03 - 1,22

No data available

No data available
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12.5 Mobility in soil

No data available for the product as a whole. However, individual
components of the product have been found to be absorbed by plants
from soil.

13. DISPOSAL CONSIDERATIONS

13.1 Disposal instructions

13.2 Waste from residues / unused
products

13.3 Contaminated packaging

Any excess product can be recycled for further use, disposed in an
appropriately permitted waste landfill, or disposed by other methods in
accordance with local, state, and federal regulations.

Steel scrap should be recycled whenever possible. Product dusts and fumes
from processing operations should also be recycled, or classified by a
competent environmental professional and disposed of in accordance with
applicable federal, state or local regulations.

Follow applicable Federal, state and local regulations. Observe safe handling

precautions.

14. TRANSPORT INFORMATION

Not a hazardous material for DOT shipping.

14.1 UN number

14.2 UN proper shipping name
14.3 Transport hazard class(es)
14.4. Packing group

14.5. Environmental hazards

14.6. Special precautions for user

No data available
Not dangerous goods
No data available

No data available

No

No data available

15. REGULATORY INFORMATION

15.1 Regulatory information

The following listing of regulations relating to a POSCO product may not be complete and should not be solely relied

upon for all regulatory compliance responsibilities. This product and/or its constituents are subject to the following

regulations. And those followings are described (listed) by counting of first importance to USA.

This safety datasheet complies with the requirements of Regulation (EC) No. 1907/2006.

Regulations in Korea

OSHA Regulations

EPA Regulations:

Individual components of the product are regulated under Industrial Safety
And Health Act, Toxic Chemicals Control Act and Fire Services Act.

Air Contaminant (29 CFR 1910.1000, Table Z-1, Z-1-A): The product as a
whole is not listed. However, individual components of the product are
listed.

- RCRA(40CFR261): Steel scrap is not regulated as a solid waste or a
hazardous waste under this act. If product dusts and/or fumes from
processing operations are not recycled, they are considered to be a solid
waste and may be classified as a hazardous waste depending on the
toxicity characteristics of the dust as defined within 40CFR261.24.
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- CERCLA Hazardous Substance (40 CFR 302.4): The product as a whole is
not listed. However, individual components of the product are listed:
Copper (Reportable Quantity (RQ)-5000#). Manganese compounds are also
listed although no reportable quantity is assigned to this generic or broad
class.
- SARA 311/312 Codes (40CFR370): Immediate (acute) health hazard and
delayed (chronic) health hazard.
- SARA 313 (40CFR372.65): Manganese is subject to SARA 313 reporting
requirements. Please note that if you prepackage or redistribute this
product to industrial customers, SARA 313 requires that a notice be sent to
those customers.

State Regulations in USA The product as a whole is not listed in any state regulations. However,
individual components of the product are listed in various state regulations.
- Pennsylvania Right to Know: Contains regulated material in the following
categories
: Hazardous Substances: Calcium, Silicon and Sulfur.
: Environmental Hazards: Aluminum, Copper and Manganese.
- New Jersey Right to Know: Contains regulated material in the following
categories:
: Hazardous Substance: Aluminum (dust and fume), Copper, Manganese
and Sulfur
: Special Health Hazard Substances: Calcium.
- California Prop. 65: The product may possibly contain trace quantities
(generally much less than 0.1%) of metallic elements known to the State of
California to cause cancer or reproductive toxicity. These include arsenic
(inorganic), cadmium, lead and nickel.

Other Regulations: The product as a whole is not listed in any state regulations. However,
individual components of the product are listed in various state regulations.

15.2 Chemical Safety Assessment:
No data available
15.3 Inventory status

No data available

16. OTHER INFORMATION

The contents and format of this MSDS/SDS are in accordance with Regulation (EC) No 1907/2006.
« References
Health Care Center, Department of Labor & Safety, POSCO
KOSHA — Chemical information database system
Other MSDS (Lookchem., Sigma-aldrich, Science lab, Guidechem etc., Fisher Scientific, etc)
International Uniform Chemical Information Database (IUCLID) (http://ecb.jrc.it/esis)
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National Library of Medicine/Hazadous Substances Data Bank (NLM/HSDB) (http://toxnet/nim.nih.gov/cgi-bin/ sis/
htmlgen?HSDB)

TOXNET, U.S. National Library of Medicine (http://toxnet.nlm.nih.gov)

Corporate Solution From Thomson Micromedex (http://csi.micromedex.com)

The Chemical Database, The Department of Chemistry at the University of Akron (http://ull.chemistry.uakron.edu/erd)
Ecological Structure Activity Relationships (ECOSAR)

The ECOTOXicology database (ECOTOX) (http://cfpub.epa.gov/ECOTOX /quick_query.htm)

National Library of Medicine (NLM) (http://toxnet.nlm.nih.gov/cgi-bin/sis/htm| gen?CHEM)

Abbreviation and acronyms

ACGIH - American Conference of Industrial Hygienists

BOD - Biochemical Oxygen Demand

CAS - Chemical Abstracts Service

CERCLA - Comprehensive Environmental Response, Compensation, and Liability Act of 1980

CFR - Code of Federal Regulations of the United States

CLP - Regulation on classification, labeling and packaging of substances and mixtures. (Directive67/548/EEC)
COD - Chemical Oxygen Demand

DOT - U.S. Department of Transportation

EC - European Community

EC50 - 50 % effective concentration

EEC - The European Economic Community

EPA - The United States Environmental Protection Agency

GHS - Global Harmonized System

HMIS - Hazardous Materials Identification System

IARC - International Agency for Research on Cancer

LC50 - 50 % lethal concentration

LD50 - 50 % lethal dose

LOEC - Lowest-Observed-Effect-Concentration

NIOSH - National Institute of Occupational Safety & Health

NOEC - No observed effect concentration

NTP - The National Toxicology Program

OECD - Organisation for Economic Co-operation and Development

OSHA - Occupational Safety and Health Administration

RCRA - Resource Conservation and Recovery Act

SARA - The Superfund Amendments and Reauthorization Act

SCBA - Self-Contained Breathing Apparatus

STOT - Specific Target Organ Toxicity

TWA - Time Weighted Average

Disclaimer of Liability

All information, recommendations, and suggestions appearing herein concerning this product are taken from sources or
based upon data believed to be reliable. Although reasonable care has been taken in the preparation of this information,
POSCO EXTENDS NO WARRANTIES OR GUARANTEES, EXPRESS OR IMPLIED, MAKES NO REPRESENTATIONS,
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AND ASSUMES NO RESPONSIBILITY AS TO THE ACCURACY, RELIABILITY OR COMPLETENESS OF THE INFORMATION
PRESENTED. Since the actual use of the product described herein is beyond our control, POSCO assumes no liability
arising out of the use of the product by others. It is the user’s responsibility to determine the suitability of the information
presented herein, to assess the safety and toxicity of the product under their own conditions of use, and to comply with
all applicable laws and regulations. Appropriate warnings and safe handling procedures should be provided to handlers

and users.

khkkkkhkhkhhhhhhkhhhhhhhhhhhhhhhhhhhhhhkhhhhhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhhhhhhhhhhhhhhkkhhkhik End of Document
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[ Section 1. Identification of the substance/ mixture and of the company/ undertaking |

1.1 Product identifier
Product name: POLYLAC ® ABS
This safety data sheet pertains to the following products:
PA-707, PA-709, PA-709A, PA-709N, PA-709P, PA-709S, PA-709K, PA-716, PA-717C, PA-726,
PA-726M,PA-727, PA-737, PA-746, PA-746H,PA-746M, PA-747, PA-747F, PA-747H, PA-747R, PA-7475S,
PA-749, PA-749S,PA-756, PA-756S, PA-756H, PA-757, PA-757N, PA-757H,PA-757F, PA-797, PA-757AB,
PA-757 G70

1.2 Relevant identified uses of the substance or mixture and uses advised against
Relevant identified uses: Mixture used for the production of molded plastic articles

1.3 Details of the supplier of the Safety Data Sheet

Supplier: CHIMEI Corporation

Address: No. 398, Sec. 1, Zhongzheng Rd., Rende Dist., Tainan City, 717010, Taiwan
Telephone: +886 6 2663000 Ext.1347

Email: service@mail.chimei.com.tw

1.4 Emergency telephone number
Emergency telephone : +886 6 2663000 Ext. 2501

| Section 2. Hazards identification |

2.1 Classification of the substance or mixture

Classification according to Directive 67/548/EEC or 1999/45/EC: Not classified as hazardous (polymeric
state)

Classification according to Regulation (EC) N°® 1272/2008 (CLP): Not classified as hazardous (polymeric
state)

2.2 Label elements
Not labelled as hazardous

2.3 Other hazards
vPvB/PBT assessment: not available

| Section 3. Composition/information on ingredients

3.1 Composition of the substance/ preparation

Substance or Preparation Substance

Content _
CAS Name content o
9003-56-9 Acrylonitrile-Butadiene-Styrene >98 %
. copolymer
- i Additives 2%
Impurities Contributing to  : None
Hazard
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3.2 Additional information:
Preparation does not contain dangerous substances above limits that need to be mentioned in this
section according to applicable legislation.
Reach Info:

Registration No.

Acrylonitrile 01-2119474195-34-0045

01-2119457861-32-0006
01-2119457861-32-0007
Styrene 01-2119457861-32-0057
01-2119457861-32-0065
01-2119457861-32-0081

Buta-1,3-diene 01-2119471988-16-0044

| Section 4. First-aid measures

4.1 Description of first aid measures

General notes: Remove affected persons from the danger area, at the same time ensuring your own
safety. Remove all contaminated clothing immediately

Following inhalation: In case of gases evolving from melted resin, move subject to fresh air. Treat
symptomatically

Following skin contact: In case of pellets or powder, wash with water. In case of smelt, wash affected
skin area and clothing with plenty of (soap and) water. Seek medical advice

Following eve contact: In case of pellets or powder, flush with plenty of water for at least 15 minutes.
Seek medical advice if any dust particles still remain.

In case of gases evolving from melted resin of high temperature, flush with plenty of water for at least
15 minutes. Seek medical advice if necessary

Following ingestion: Induce vomiting. Rinse mouth with water. Seek medical advice if necessary

Self-protection of the first aider: -

4.2 Most important symptoms & effects both acute & delayed
Dust: Skin irritation, eye irritations and redness

4.3 Indication of any immediate medical attention and special treatment needed: -

Treat symptomatically.
(Decontamination, vital functions)

| Section 5. Fire-fighting measures |

5.1 Extinguishing media
Suitable extinguishing agents: Water, foam, dry chemical powder

For safety reasons unsuitable extinauishing agents: -
5.2 Special hazards arising from the substance or mixture: -
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5.3 Adyvice for firefighters
Protective equipment: Self-contained breathing apparatus

Further measures: -

5.4 Additional information: -

| Section 6. Accidental release measures
6.1 Personal precautions, protective equipment & emergency procedures

Pellets or powder remained on ground may cause slipping
Wear protective equipment

Ensure adequate ventilation

Keep away from ignition sources

Keep unprotected persons away

6.2 Environmental precautions

Gather pellets and powder thoroughly to avoid birds or fishes taking from draining water.
Do not allow product to reach sewage system or water bodies. Inform respective authorities in case
product reaches water, sewage system or soil

6.3 Methods and material for containment and cleaning up

Recovery if not contaminated or disposal

6.4 Reference to other sections

See Section 7 for information on safe handling. See Section 8 for information on personal protection
equipment.

| Section 7. Handling and storage
7.1 Precautions for safe handling

Protective measures: -
Measures to prevent fire: Prevent from fire around handling area

Measures to prevent aerosol and dust generation: maintain good housekeeping standards to prevent
accumulation of dust. To avoid dust explosion resulting from the existence of powder, electrostatics
eliminators and grounding should be fixed to such equipment as air transferring pipes, bag filters and
hoppers. Use electrically conductive filters for bag filters.

Measures to protect the environment: -
Advice on general occupational hygiene: -

7.2 Conditions for safe storage, including any incompatibilities

Technical measures and storade conditions: Keep the material at a cool dry place. Protect from direct
sunlight, rain and violent temperature fluctuation. Fire is inhibited around storage area.

Reguirements for storage rooms and vessels: -

Suitable materials and coating: -

Page 3 of 9




Safety Data Sheet
CHIMEI according to EU 1907/2006 (REACH) and 1272/2008 (CLP)

a step up

Revision Date: October 13, 2020

Product name: POLYLAC ® ABS Version 6 Print Date: July 29, 2021

Unsuitable materials or coatings: -

Further information on storage conditions: -

7.3 Specific end use(s)
Recommendations: -

| Section 8. Exposure controls/personal protection

8.1 Control parameters

Exposure Limits: None established

8.2 Exposure control

Appropriate engineering controls: Install eyes washer and shower in the place of operation. Provide
local exhaust ventilation system. Ensure compliance with applicable exposure limits
Personal protection:

- Respiratory protection: Wear masks for cleaning molding machines

- Hand protection: Heat-insulting gloves when handling molten form

- Eye protection: Wear safety glasses for general purpose. Wear chemical goggles for cleaning

molding machines
- Skin and body protection: Gloves necessary for handling melted resin
- Hygiene measures: Wash hands after handling

8.3 Environmental exposure controls

Product related measures to prevent exposure: None specific

Instruction measures to prevent exposure: None specific

Organizational measures to prevent exposure: None specific

Technical measures to prevent exposure: None specific

Environmental exposure controls: Do not allow product to reach sewage system or water bodies

[ Section 9. Physical and chemical properties

9.1 Information on basic physical and chemical properties

Appearance Physical state: solid, granulate

Odour Odourless or negligible

Colour Natural or whitish

Qdour threshold No data available

pH Not applicable

Melting point / freezing point Not applicable

Initial boiling point and boiling range Not applicable

Flash point >400°C

Evaporation rate Not applicable

Flammability (solid, gas) Not applicable

:.ilrg‘?;r/lower flammability or explosive Not applicable

Vapour pressure Not applicable

Vapour density Not applicable
| _Relative density (H20=1} 1.03 - 1.10 g/cm3 '

Bulk density Not available |

Solubility(ies) Not soluble |
| Partition coefficient (n-octanol/water) Not available |
| _Auto-ignition temperature >400 °C |

Decomposition temperature >280 °C

Viscosity Not applicable

Explosive properties Not explosive - - _
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Product name: POLYLAC ® ABS Version 6
Oxidizing properties — Not oxidizing |

9.2 Other safety information: -

| Section 10. Stability and reactivity i |
10.1 Reactivity: Non-reactive under normal handling and storage conditions

10.2 Chemical stability: Stable under normal handling and storage conditions
10.3 Possible hazardous reaction: -

10.4 Conditions to avoid: Avoid excessive heat, flames and all sources of ignition
10.5 Incompatible materials: not applicable

10.6 Hazardous decomposition products: not applicable

| Section 11. Toxicological information

11.1 Information on toxicological effects

Toxicoloaical effects:
- Acute toxicity (oral): Lack of data.
- Acute toxicity (dermal): Lack of data.
- Acute toxicity (inhalative): Lack of data.
- Skin corrosion/irritation: Lack of data. May cause irritations.
- Eye damage/irritation: Lack of data. May cause irritations.
- Sensitisation to the respiratory tract: Lack of data. Not to be expected
- Skin sensitisation: Lack of data. Not to be expected
- Germ cell mutagenicity/Genotoxicity: Lack of data. Not to be expected
- Carcinogenicity: Lack of data. Not to be expected
- Reproductive toxicity: Lack of data. Not to be expected
-  Effects on or via lactation: Lack of data.
- Specific target organ toxicity (single exposure): Lack of data.
- Dusts: Irritating to eyes, respiratory system and skin.
- Specific target organ toxicity (repeated exposure): Lack of data.

Symptoms
- Dust:Can cause skin, eye and respiratory tract irritation.

- The melted product can cause severe burns.

- Thermal treatment, Processing:

- Irritating to eyes, respiratory system and skin.

- In case of ingestion: Swallowing may cause gastrointestinal irritation and pain of guts.

| Section 12. Ecological information
12.1 Toxicity

Not expected to be acutely toxic, but material in pellet or bead form may mechanically cause adverse
effects if ingested by waterfowl or aquatic life.

12.2 Persistence and degradability
Further details:
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- Biodegradation: Product is not readily biodegradable.
- The product is likely to persist in the environment.

Effects in sewage plants:
- In sewage treatment plants it may be separated mechanically.

12.3 Bioaccumulative potential
To avoid bioaccumulation plastics should not be disposed in the sea or in other water environments.

12.4 Mobility in soil
no data available

12.5 Results PBT & vPvB assessment

According to the revised Annex XIII of regulation (EC) 1907/2006 and (EC) 253/2011: No
information available on the product as such

12.5 Other adverse effects:
General information: Do not allow to enter into ground-water, surface water or drains.

12.7 Additional information: -

Print Date: July 29, 2021

| Section 13. Disposal considerations

13.1 Waste treatment methods

Product / Packaging disposal: Dispose in accordance with the current local regulations.
Waste codes according to European Waste Catalogue: -

Waste treatment-relevant information: Inadequate incineration may generate toxic gases such as CO,

HCN, AN and SM
Sewage disposal-relevant information: -
Other disposal recommendations: -
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| Section 14. Transport information

ADR/RID
14.1 UN number
Not applicable
14.2 UN proper shipping name
Proper Shipping Name: NOT REGULATED
14.3 Transport hazard class(es)
Not applicable
14.4 Packing Group
Not applicable
14.5 Environmental hazards
Not considered environmentally hazardous based on available data
14.6 Special precautions for user
Special Provisions: no data available
Hazard identification No:no data available

ADNR / ADN
14.1 UN number
Not applicable
14.2 UN proper shipping name
Proper Shipping Name: NOT REGULATED
14.3 Transport hazard class(es)
Not applicable
14.4 Packing Group
Not applicable
14.5 Environmental hazards
Not considered environmentally hazardous based on available data
14.6 Special precautions for user
no data available

IMDG
14.1 UN number
Not applicable
14.2 UN proper shipping name
Proper Shipping Name: NOT REGULATED
14.3 Transport hazard class(es)
Not applicable
14.4 Packing Group
Not applicable
14.5 Environmental hazards
Not considered environmentally hazardous based on available data
14.6 Special precautions for user
EMS Number: Not applicable

14.7 Transport in bulk according to Annex II of MARPOL 73/78 and the IBC Code

Not applicable

ICAO/IATA
14.1 UN number
Not applicable

14.2 UN proper shipping name
Proper Shipping Name: NOT REGULATED
14.3 Transport hazard class(es)
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Not applicable
14.4 Packing Group

Not applicable
14.5 Environmental hazards

Not considered environmentally hazardous based on available data
14.6 Special precautions for user

no data available

| Section 15. Regulatory information

15.1 Safety, health and environmental regulations /legislation specific for the substance or
mixture

Authorization and / or restrictions on use: None

15.2 Chemical Safety Assessment
For this substance a chemical safety assessment is not yet required.

| Section 16. Other information

16.1 Indication of changes
Version 1: First issue according to Regulations (EC)} 1907/2006 (REACH) & 1272/2008 (CLP)

16.2 Abbreviations and acronyms

| AGS Ausschuss fir Gefahrstoffe Low List of Waste
AF Assessment Factor MARPOL MARine POLIlution
BCF BioConcentration Factor MIE Minimum Ignition Energy
CAS Chemical Abstract Service N°EC European Commission number
CMR Carcinogenic, Mutagenic and NFPA National Fire Protection Association
Reprotoxic
CSR Chemical Safety Report NIOSH National Institute of Occupational Safety
and Health
DFG German Research Foundation NOEC | No Obseved Effect Concentration i
_DNEL | Derived No Effect Level NOELR No Observed Effect Loading Rate
EC European Commission OECD Organisation for Economic Co-operation
and Development
EC50 Effective Concentration | OEL Occupational Exposure Limit
(required to induce a 50% effect) |
EEC European Economic Community | OSHA Occupational Safety and Health
Administration
EwC European Waste Catalogue Code PBT Persistant Bioaccumulable Toxique
IDLH Immediately Dangerous to Life or PNEC Previsible Non Effect Concentration
Health
1BC International Bulk Chemical QSAR Quantitative Structure-Activity
|_Relationship
Koc Soil/Water Partition Coefficient STOT | Specific Target Organ Toxicity
Kow Octanol/Water Partition Coefficient TCLo | Toxic Concentration Low
LC50 Lethal Concentration 50 TDLo Toxic Dose Low
LD50 Lethal Dose 50 UN United Nations
LEL Lower Explosive Limit uveB Unknown or Variable Composition
Complex
i Reaction Products, or Biological Materials
LL100 | Lethal Loading vPvB very Persistent, very Bioaccumulative
LOEC Lowest Observed Effect
Concentration o | o -
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16.3 Key literature references and sources for data

http://esis.jrc.ec.europa.eu/
http://echa.europa.eu/
http://gestis-en.itrust.de

16.4 Training advice: -

16.5 Further information: According to the guidance version 2.0 for monomers and polymers from the
European Chemicals Agency dated as of April 2012, the classification of the polymer takes into account the
classification of all its constituents, such as unreacted monomers. These constituents in fact should be taken
into account for classification of the polymer. This means that the same classification methods as for mixture
should be applied to polymer substances.

In order to determine a classification for the studies about the water soluble fraction as well as the
absorption should be performed on the polymer as such.

To the best of our knowledge and belief, the information conlained herein is accurate and obtained from sources believed to be reliable. No representation is made that
the information is complete or the material is suitable for all purposes. The final defermination as to the suitability of the user’s intended use of the material is the sole
responsibility of the user. All materials may present unknown hazards even when used in common applications and accordingly, it is the sole responsibility of the user
to understand and address all potential hazards, including those identified herein. The information set forth in Sections 11 and 12 reflects data available as of the date
hereof. It is anticipated that such data will be updated.
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atEsE Fa) . ATEmix=SMEfERM 149ng/kg D=, K4 3 154,
R EMEH 301 S5AD L BE

SHEN B . ATEmix=3 RS 252mg/kg D=8, K4 3125%4,
fERASMIESR 31 BB EMT 5 L 65

st (B &) © o RS

SMEME (KA &R © ATEmix=ptB LR 57%pm D7, K57 3 IKHEH,
fal A EMIEH U331 MAT L EHE

atE : ATEmix=2lERE AN 0. 534mg/L D7-®, K4y 3 1234,

(WA HLCA, AR fERRE EMEIEHR I WAT B L HHE

B I At /ot © MR FRAEA TE RV D B OHE K43 1A (pH: 1. 00) 1235 X

T ARRSH IS LD, K45 1A 1055,
LA ESER 314 BEELREEOEE - IBORE

ARzt 5 EE R EEM C ORI RSB TE RS S B OE: K4 1 (pH:1. 00) D%
/R AR THRGB G LoD, Ko 11I2iEY,

fElRE EMIE R U318 EERIROBE
N0 BRI T R4 LIRS T AR 1%L Lo, K4 1 ITEN,

fEREEMENR N334 WAT D &7 LA¥— WnEIUIIFREEEZ
BIIBTh
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K55 LIS T B0 1S Bz, Koy 1 IZ8%N,

fERAE EMRR HIT T VAX—BEEBRIEAREZTREN

K4 1B IZEE M B4 0. 1%L Lz, K5 1B XY,

fi g ENERE R H340 BEMEROBEN

K4 A WS T B0 0. 19LA Lo, K4 1A I23E,
fERA SIS H350 BARADEBEN

K43 1B IZFEYS T A0 0. 3%LA LD, K4y 1B IZ88H,

fErE EMEHR 1360 LFEEIIBR~DOEREOB LN

K4y 1 (el k) (MisRk) (FRREER) (LIER) () (B
ST AR 106 LD T2 K4 1 (hHEMRR) (MKR) (RER
#2%) (D ER) TR (B (5%,

fEla EMER 370 PR, OEHR, FPRIER, LmER,
g, BROBEE

K4y 1 (RS BN T B M 1055 L=, K4y 1 (FEEE) I

%}2%0
X4 1 (AR WS T A8 10820 L7, Koy 1 (iR I
AR

K45 1 () W5E ST B Rmns 1%L L7 K45 2 () I35 4,
fElRAE BB H372 BEAIC DT 3 XIREIE < BT L 2 A%,
MR, EOEE

SETERN

MEE Ko 1 XBHERER, REBRRCH U LOED, Kol1i
%M,

fal EME R H400 AKAEAEMIZIEFT IZTRVEM

B Koy I X FEERER, BERF Q%)L LD, K411
i,

fERRAESMEEHR HA1l RHESAORENT X 0 KA IR IR
F—H7zL

BEFEIZ DWW TR R e b ONT I BRI O ETRIZIE D Z &,
F7oE, ARERT RSO B 1S R (R AT D
k.,

FiEEE —&k, EWmMBE Y —& 0L 5 RBLA & AV CRRIEIFE T T,
AMEy v AEETL Uk, WRIK, Y- FRETPRL., LEEE
T5Z &,

ERBERETIHAE. WEDATERELLRLAS T DI L.
BEFEIZ W TR b NI BB DIERIZIED 2 &,

Fektis, FYRWBEHE, EEEORET SEEFIAICED 2L,
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No.30-0009 F7AF4v7 C—225

AR ZEORET 5 EERICHEI Z
MELEORET HEREIED Z &,

77 A5, 1 (BELHEME)

3099 (ZOMoOBLHEYE (RIE) GEtow)
BRORhONT &
DOBFIEEREEIZITY Z &,

TEIZEE, HREIERNI e,
7. BBV EUCIRE LOEE) ORCHEIC L 51,
THTRR. Bl gD . B3, MEERTOIZL

LHEERTTNESERDRUEEY
CBEEE 142 [ nARTEOEAY)
MK o LB
-7 =V ol N VP
- B ES 176 BB
- BAEE 307 FHER
- HSES 613 Bk
EHETBETREERORCEEY
CBAES 142 (7o ARUEOAY]
MoK 7 v LR
7=Vl NU RV
- BB E 176 FRER
cBEES 307 HER
< BHE S 613 WREE
HECFYERE TR
-EBTHEME ERETEME
HSES 1L (70 sBROEOHE]
WK T o LER
(B 7 v ABEERUEOE)
H/7osBr ) UL
- EZEDE
HeES 4 hEEE
BSES 8 Fik
ERBREMAE [/ o sBRREOE)
Wk 2 LR
[E7 o AR UEOR]
C-0/8=FN: o all RN
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EEfbtEmE
HEME St v s{6E8%)
E_EREGEWE Ry v AbEY)

JI1S Z 7253 (2019)

JIS Z 7252 (2019)

1410 20{LZEES (BFHBE

MNIATEUEA RGBT SRS (NI TE)
PR ERES LGS REWAEFERE 4 —
ERbFmEL T — R

{bEA T

NI TEFHERSHERZMEL A7 LA (CHR1P)

8/8

HIOEREF—F— L, BEETAFTEIREEOER ., FRIZESHWTER L TWETH, LT LETT
DEREBELTNBLOTHED Y FRADT, BOBWIIE+SEELTTFEN,
EEFEIEFORYEVEZHRIC L L O T, ARV BWET 555103, To® - ABIZE L eext

WEFEBLTTFEV,

HEHNAE, BRERTH-T, WHARLIARIEEZRTLOTREDLY £¥ A,
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REF—5—h

1. LR R U NS
2R ORH:
AL A2 CB-76
#1 2.% 2 (SDS NO) : CB76_JPJA-2
&5 3—K:001570
BEIWMEE 256
HREAERUERLOHER
AR TEAKmAEA
HEEOSHEH. FARUEREES
HBEFOSHELEH . 270 TE HXett
X/ - BHEN)STHEBETHEI50
HNEE  RERIAE
EEEES : 0566-21-7311(4%)
FAXZEE : 0566-23-1966

2 ERAFEOEN
LR DOGHSHHE, GHSTNILESR
GHS%'%E
BEICHTHIESN
2MEHEO) K 4
SHEHER) K5 3
AUEHRA) ES 3
BEERM/REME Ea 1
BRIzxtd 2 EELBEE/IRFRYE  EH 1
MR 2R AR X5 1
EEEEE:BH 1
EBMREREE . K5 1B
HEHRAME XS 1A
$ESH K9 1B
HEENERSME (BEILGEE) BEH 1
HEENERSE (BEIZGE) 5 2
HEZNERSE(REEE BEH1
BEENESREE(REIEE) EH 2
RIEEEH
KEREEENE BHHEH: Eq 2
KERREENE EHED K52
GE) RBALAESGHSPHE A ERITHRU LB/ S ETEGL
GHSZANLEFR

FRMRES Bl
BIRE EER®
H302 gk &AL ER/E
H311 RIEICiEMT SLF S
H331 RATHELEEE
H314 EELREOEERUREOIEE

1/11

WETH : 2023804A01H
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H334 BAT A7 LAF— EE-IZ. FRE#HERE_TETHh
H317 LA X—MREREERBITETH

H340 BEHREDETH

H350 #RADE T

H360 £MERERIZHBBR~DBEZED LT
H370 fZR DIEE

H371 BB OEETOESEL
H372 Bfizh1=z5. RIEREBEIIEICLIEROES
H373 RHiIzh =%, XIZREFEEIZLIBBOETOLTHL
HA1 BEAEEMIEEIZ k- TKREEDIZSH
FEES
BEWER
P102 FHOFOBEMENEIAITELZ L,
P103 EARNIIANILEZ LR &,
P273 IREB~OBHERITHI L,
P260 LA/ B/ HA/ZANEE/RTL—ERALIGNE,
P284 BMEHA R+ HLIEES. FRARERLERTHIE,
P271 BAXITBK ORISR CRITERTAIE,
P264 BIRLVEILFRERZ LRI E.
P280 REFR/REXREERTHL,
P280 (REFREFRTHIL,
P272 B AINT-FERISEEZEEMOHIANIE,
P280 REFR/ REXR/MREDEERTHIL,
P280 {RERB/ REMERRBTHL,
P280 s ESNT-BARBREELXEHTHL,
P270 CORGEHERTIHEEIZ, REXITBEEZ LGN E,
HREE
P31 BHWEEIRT AL,
P34 [N BNESIX EROBR/FHETERITAIL,
P308 + P313 [(ICEXIZIIBOBSHHI5E EMORE/FHETERITEHIL,
P310 BEHIZEMMITERTDIL,
P311 EMMITERTHIE,
P312 [ DNENEE(IEMIZERTHIL,
P308 + P311 (IBEXIZIFKEDBRELAHLIFE  EMIERTLHILE,
P342 + P311 MERIZRE 9 DIER A -5 S  EMITERTHILE,
P304 + P340 IR ALT-I5E  EROFHETIBAICHEL. FRLLT VRSB TRESIES L,
P302 + P352 REICfI&ELZB S E2DK/BULRFERITHIZ &,
P303 + P361 + P353 RIE(RIIBIHBLIGE ELITERSN-REZETRCZE KB
HKRIF A T—THSTE,
P333 + P313 BERIBUIHLA(B)AELEEE EMOZE/FYUTERITHIE,
P363 BRI KEXBFERATHESICITREETHE,
P361 + P364 B &N - RB|ZELICETRE. BERTIGRICEREEZTHI L.
P362 + P364 B SN - REZRE . BERATISBEICEREETHIE,
P305 + P351 + P338 BRICAS15 R K THSRIERERGESIC L. 229 XEFRL
TWTEBIIABIEREIANTIE., TORLEREHITHIL,
P330 O%3 9 <C 2,
P301 + P312 BRARAATEIEE KO NBOES I EMIER TSI L.
P301 + P330 + P331 Bi&HRAALIEE OFTTCIL, EBEITHEM LGNNI E,
BT
PA03 AEM BIMEFITIRE AL, P233 BREFHALTHEL{ZE,
BEE
P501 ABY/ BB A/EORAIHE>THEETHI L.
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3. MR R U SR
tEmE - ESMOREA :
BEEW
b8 XIE— M2 EK IO LEE, ElE =
Bisr 4 SHE (%) =25z LEEES CAS No.
—KFEZHIETEZ DL 15(F=10) F2H5N 1-311 1341-49-7
il S u N 2(Cr=3.7) CrO3 1~284 1333-82-0
[ sy NN 7 H4N203 1-395 6484-52-2
K. FDith ®5 - - -
4 [CREE
IREEDRLR
— RIS E
TEDRITR(CEYERMYRE, THCNEMDRZEED.
WAL-BE

WHEZEGITEROLLMERICEL, BEELTRRAEXIEMREAHZENM . SEOFREICE
H%. BCNEMOFEERITS,
FEOR RS - (LI AL LB B X T AT AR EITS,
MR RSO IIBRRAFITI.
SPOEIZREBAHAEFIIIANETS,
EE(RITE)|zFELELES
EHITABERITEMBESEDKTHSRVRT . FRINKRPH TR CHGEAE S, KR
ITIRBLIZEEFILMNTEHRD . BONNIEMOFEERITSH,
RIZA-T-B&
RKEBRKEDKT, L TOREELESEEHL LIFENS150 U LREL-R, ZBONNIEFRLE
=215,
HSEIRDDIOMNENTY . F A THAERNMETPLPRBOEELETIRNLH S,
ARG E
BOEBMAHAZL,L, HIERREEICAZRT2ETNAAHL-OREYELNE TIELS
A AW
BRNOERRES T FARARREELEHLHLIZ, HIEREDOEE. K. BLTBHRER (B
=T 2 gL, KL T IO L) EEREE D, EMFELTEEHNEER 5. ZEREMOD
FHEZITS,
BLEELGBERUVER
BEM. Ka, (RB)REOEZTh
EREBETHIEORE
MEHEANEEMBIHNALDLNES, BEEEZERTAIL,
ERICH T AR EESRIE
BEMELELISEREZRY. RERR(ESRE. BE. pEKR. RERIF) 2HETH. T
HARBOBOMNEICETAITIELRET S,

5 KD E
B A E

BN H A
BRRMISELEAFEZERT S,
CINKSE) 3 ARGH A ZBRME B SR RIS EK
(RS BFHAF ., ZBIER SR, W7 L a—ILiEaE XFHHLITEK

FEoTIEALALVE M F
TEHRAEL
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HAROEREEN
MBSNLEBBLERTEBETNLHS.
— MR DPBEE R (—BL B R, REATR) Otth, EEEEHRERETOWRERZEEL. B2
KK BN TLBET S,
HXET>E~NOEIE
BEDHAEZE
fRIRTRThIE BHREXKBRENSBHT .
HXERFTREARY R EALEILD,
HARKERELLD RTRET 5. MEZLHSETILTEN,
HUEHETOEORNGHRERERUTFIHEE
HIEBORICIE, BT REBRAEERT S KRITHCTHRREERZERT 5.
KERITHTRRBEERET SI5E . MAEOHIHMABOEREERTILELNHD. 121U W
KEREBRONI-[HEET BHITBELGL.

6. M FEDFEHE
AMRIZXT5IERIE. FEERUVRAREE
BREEZEECEO. BAVBLEOEREUNDEBOILAVIIEILEL. ZOEZRPTVE
[ S e
BOHTHEEMNRNOT, FEOBICXLTREREERT S,
BRLEEBAMOREIZEADIBAYEZLETEE, O—T2RIZDHBETERT 5.
ATOANEZRMESED, FEORICIIDTREREZERAL. RTTHERELLEL,
BRI 4 5FEEE
BERNANEFIZHESAZVWESIZTET S,
HLURAH RS EOH ER UM
FBRLERITWETEORAEZ LD IBFCRESEIL). REGBEHICEE, BERITTES
=2rEIRT 5,
RIGETH (FRBE—&. BERRBY—FE) OKBREHEMT S,
BITEHAR., VY REDKBREBWLNTHINT S,
FOREEOKENMNTITHRVET . LEABAEEIZHIL. ZEOKERVLTELGRL. EiHK
FTELRBYEIRYT 5.
ZREEDIHLILE
EREARBEEEICH->TIE, KEFEBLIZAGRREISORMNERSIERETH_ L,
SER/R
ESESR
E13ESHE

1. REVWRURELOZTE
:v 7 A
MR R
(Ani&E D E<ERIL)
RERE. FETFRE BULREEEZERAT S,
EARBATICIE F L R EORMBERIT. BIRWERIZTF, EEFE LGRS,
EBUMETHILELIL. BRUKRE~DEMERTD,
(EFEER. £AFBRR)
RSB E L. BFEE AT X2 AR O%EO HSHBTIRIES.
GEEFR)
EHRECHEREERIIBNAAHYTT . BHBRHICTHERAVEZE. FLREEHFTAI
ECERTIL,
P EHE ot REOREFHLSHERBEFTEESICHIBL0ET S,
ZeIFEEEE
BEREZHIET 2D, ARICKYFLShiRA., BGFTEFITONTE, 5 F=XideELETE
BHEOBHIZHHTELZE,
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KISBMRT B8 E. KOBIEBRLEASLET OMZ S, BH. GRRIEETS.
FILHUEE D EfMEREITS,
A AE-ILETHIEOEM, BET T,

EMEET—45 . FI0ESE

#RE

REUREEH
BETLFIZIVRABYNRLGEVWESICEHRLEHALTRET S,
RKISZEFE. BNETI5MIEISEMEROLOLL, BENTIRBEEDHHEDET S, T
FDBAICDONTIR I D=8, BihiBEREN LT BT HMIRIEI—BOANRBRITE DS
WMEEEET D,
BT AXERITAEFRIZBV T KENOLWMRICHEZLTRE TS,

RELBHOEME
BHIEERBLUSNCT. BLEAZLELIE,
BEEMEIEDE. RBEYOBRBELTREEAINSLOEEALTIIALELY,
BERITEE.BE. EHZECICEYBBE T BRNALLL, IMNRNA I BNAGELNEDET D,
F-BESIURNEYMIZLLSEIEUREEFEBLTOLLEVLOTHSCE,

8. BB LEERURMIER
BEEIEE

EERE
(8K o0LE)
Ve TR S ETM EL#£(1995) <= 0.05mg-Cr/m3

HERE
(KOO LER)
H AR ERF£(1989) 0.05mg-Cr(V)/m3
(—KFZHIETEZDL)
ACGIH(1996) TWA: 2.5mg—F/m3 (B181E: 7vHE)
(K OLER)
ACGIH(2018) TWA: 0.0002mg-Cr(VI)/m3();

STEL: 0.0005mg-Cr(V)/m3() (fif R U S MHEEHA; SLERIE; WS
L E R ]
(K7 OLER)
BRI RN FR S REAETE; MEOR 2R AETE
IE£<ERHLE

HEDOREREZERTHE%E. BIREERIITvi AL BBRREEZEITS.
HYBWNSFTOAIZR LIy T —, FHkL, EREBHEERT. TOMEZHBRIZRTT S,

REER

MR FGRER
R—AYRY HEYRZ BLATRIE
PSR R IRIRSS (— KR FME PRI LELT)

FOREER
TREHOREFS

IRORER
RERE RIRMTESEEREER, IV LE)

EERUBFEDRER
R2BEHOREKR, RERL. 26/

9. MEN R ULRHER
EXMEHEHR LRI EICET51EHR
YIRR S - B iE
& e
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Bl BULVEFER
B/ BEA . T—48%L
BERIEIWMESR . T340
RS E - T—A4L
A (HR . EBARVERE) : T—27%L0
BRERTEARVERE LER/AIRBSR : 7—4%4L
Bk T—H%L
BAKME : T4
SRRRE . F—RIL
pH:pH<=2
EhEEEER - T—44L
RRE:
KICH T BBBE . 5B
n-A93/— )/ K BERE - T—H%L
BERE . T—48%4L
FERG/XITHEXEHERE 1.1 -1.2
BRATRABEZER=1) : T—3%4L
R . T84
Dt
LLEOPEIEHERBHCLEARETHY. RHICKYRLLEENH D,
F-RBULEEOOVMORIECRBIEELLTRRLTIASRL,

10. REMRUREHE
Rt
RS T—52450
LEHRER
REMICETAIMEDSS . BETAS/EEICOVTRERELTLVRL,
ERAERICATEEH
KAXETTEREEMLIBS. KEARDREZFHWVENSEEFEREL. 51X BEDOTE
B 5,
EEDHFEFM, BT IERBUII>TRHTH e H D,
HSR. Ao 9)—+EEBIKERT S,
FIAUEMBE LOEM TR RRT S,
AEBOIIAHY . TEH. ERXAEOEMICIVRROBALHS,
BHTBEEM
B HAREEY  T—HEL
BfEIEYE
FUAUEHE. ETE
Clfo3y
EREELSRERY
EREELSBERY . T—54L

11. HE NS
SHPHE2IZET 58
anst

AMSEHEn)
(3R]
X4 4, KA AT ERE
(5T —43]

[(BARARIBUT—4]
(—KFZHILTEZIL)

rat LD50=130mg/kg (HSDB, Access on Aug. 2017)
(&Ko LER)
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rat LD50=52 - 113mg/kg (EU-RAR, 2005)
FEERE7 ' L)
rat LD50=2000-2950mg/kg (SIDS, 2007)
DS (ER)
(& &)
R4 3 EEICEMTHEAE
(K 5T—43]
[BRARBIT—4]
(EAKHDOLEE)
rabbit LD50=57.7mg/kg (¥ E {#) (CICAD 78, 2013)
S2MESFERA)
(& &]
X% 3 AT EHEES
(5T —4]
[(AERLFREHT—4]
(KO DOLER)
mist: rat LC50=0.217mg/L/4hr (EU-RAR, 2005)
FREEL KRtEYE
EAKVOLE, —KFRZHIETEZVL
ISEIEIES
ADEBICF A BAGRE. 8. MEXIIKEZ. BICAEES. IEORE, BIEOFRFZ
REKEEZLETEFNLHS,
RERE RS/ R
(8 &]
Eo 1, EELEBOESERVROERS
(ERT—4]
[pHIZE <5 R HL]
pH <=2 THHZEN D, EEEEME/FlEMYE: BEH5 155,
(R 57 —3]
[(BFEARBIT—4]
(—IKFEZHBIETEZDL)
bk BEDOIBSITIHRFEASEL DA EEME (HSDB, Access on Aug. 2017)
(BRI DOLED)
&t (ATSDR, 2012)
ERIZX 9 5 EELESE/RBRIEMYE
(B R7T—4]
[pHIZE <5 FE1R #L]
pH (= 2 THDHI MG, BITHTHEELBER/BRIEE: EH11c4480,
(5T —%3]
[BARLAFREHT—45]
(—AKRFZHBIETUEZDIL)
FREEER/RHE K91 8L EE £ LS EETE (HSDB, Access on Aug. 2017)
(KOO LED)
Eh #BEOFEMm, R, ABEFENCAEER (EU-RAER, 2005)
(FEEE 7T E=9 L)
b~ FEt (HSDB, 2014)
RO B8 ERVETE I B S BT
DI R AR
(&)
B 1, BATEHETFLUILY— mRFEIZ. FRE%EZEC TS TH
[R5T—%]
[(BEARBIT—4]
(@K o0LER)
cat. 1; ATSDR, 2012
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SRR
[ 5]
RS 1, FLLX—MEREBRIEEZECTETH
[R5 7—43]
[BAAFIBIT—4]
(KOO LE)
cat. 1; ATSDR, 2012
(84 5]
E5 1B, BoitEBEDE TN
[R5 7—41
[(BEALAFRIBLT—4]
(KOO LEE)
cat. 1B; EU-RAR, 2005
ABDNEBYICHUEMEHEZORSTEETHEFIETIETNLHS.
EHNAE
(& 5]
K& 1A ERADETHh
(BT —4]
[(BRARIBHT—4]
(KO0 LE)
cat.1A; IARC Gr.1 JARC, 1990 (CHVDIL&¥D) et al)
[IARC]
(\BKOUOLEY)
Group 1: EMIRLTHEMNAMLELHS
[ACGIH]
(—KFBZBHBIETUE=DL)
Ad(as F)(1996) : EFEMN AR TFELTHETEGL
(k0 LEE)
Al(as Cr(VDX2018) : FER SRS ALEF
[(AXREFHER
(ko0 LEg)
FE18 EMIHLTENAELHIEHEFTEI2ME
[EU]
(KO LEE)
Category 1A; EMZRTBENAMEINENTIDYE
HEELEL  AARTIEEDE
ko0 LEE
EESE
(& &]
K5 1B, EREREXIIHBR~DERZEOBTH
(5T —43]
[(BERLAFRBHT—4]
($EK 0O LEE)
cat. 1B; KB 0L (VD
HEEBMY . T840
SBEEZNiEEFESE
HEZMNERSMN EHREIEGE)
(& &)
Ro 1, BBEOEE
K5 2 EBROBEFE0ETNL
[R5 T —%41
(B3]
[(BELARIBRT—4]

8/11
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(—KEZRIETEZDL)

Il (HSDB, Access on Aug. 2017)

(HEK YO LER)

m#EZ, DINE %, FFE. DEMER., FFkaz. T (ATSDR, 2012)
[R5 3(5 BRI EE)]

[BRLRBHT—4]

(—KFBZBIETE=DL)

SIEFIEE (HSDB, Access on Aug. 2017)

BEEMESR ST (REIFGE)

E=TY

K51, RHIzhi=5. RIEIREEEIC&IEFDOER

X4 2, REIzH-5. RIIREIXEICLIEROESOE L
(RS T—41]
(B3]

[BRARENT—4F]

(—KFZBIETEZDL)

. T (ZviL; ACGIH Tth, 2001; ATSDR, 2003)

(KOO LER)

BEOR 32 (CICAD 78, 2013)

(B 7 E= L)

&% (ECETOC TR 27, 1988; SIDS, 2009)

BRAABEN . T3%L

12. RIRESWR
SRESHY
KEREEEN
(& &]
K5 2, RE#GMHEZEICK>TKEENDIIE
(A5 T—4]
KERBEEN REED
[ARAFIBEWT—4]
(SRR ODOLER)
FA%%%E (Ceriodaphnia dubia) LC50=0.145mg/L/48hr (Aquire, 2015)
(REBE 7= L)
EASREE (47432 >/3) EC50=555mg/L/24hr (SIDS, 2007)
KBRRE
(#8K o0 LER)
X <{AI1T%5 (CSC, 2013)
(REEE 7 E=9 L)
200 g/100 ml (SIDS, 2007)
B iEM
TREEE N T AL
ERERME
SRERE . 7240
TiEGOZEM
THEGROBEHME : TG0
MOBEEELE
FIUB~ADEENE . T2%L
ZDihEHR
=2xN) . 88
JP) : EFET

9/11
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13. BELOEE

tFR. FREFRUVEEORET, MO RELEFLVERE. RIFUYA7IVICET H1EH

BEREYONES
RNEY/ BREMS/EORM K- TREETHI L.
BELEORIBTHFEREORLERR A0 EERRIZNLTEEREELZERLERY
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SREXBETERIR
Globally Harmonized System of classification and labelling of chemicals, UN
Recommendations on the TRANSPORT OF DANGEROUS GOODS 21th edit., 2019 UN
2020 EMERGENCY RESPONSE GUIDEBOOK (US DOT)
2022 TLVs and BEIs. (ACGIH)
JIS Z 7252 : 2019
JIS Z 7253 : 2019
2021 FBRREZOHE (AFREXHLESRS
Supplier's data/information
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