N IDEL Vanadium Trioxide
L‘f W W IL."1" safety Data Sheet

Vanadium Trioxide Powder according to Regulation (EC) No. 1907/2006 (REACH) with its amendment Regulation (EU) 2015/830
Issue date: 14/04/2021 Version: 1.0

SECTION 1: Identification of the substance/mixture and of the company/undertaking

1.1. Product identifier

Product form : Substance

Trade name : Vanadium Trioxide
Chemical name : Vanadium oxide (l1I)
IUPAC name : divanadium trioxide
EC-No. 1 215-230-9
CAS-No. : 1314-34-7
Formula : V.03

1.2. Relevant identified uses of the substance or mixture and uses advised against

1.2.1. Relevant identified uses
Use of the substance/mixture . Industrial use

1.2.2. Uses advised against

No additional information available

1.3. Details of the supplier of the safety data sheet

VANADIO DE MARACAS S/A

Fazenda Sdo Conrado, km 18 da estrada municipal que liga o Povoado de Pé de Serra ao Povoado de Porto Alegre, zona rural do municipio de
Maracas - Bahia

45.360-000

T +55 (73) 3047-0500

alcides.palma@largoinc.com

1.4. Emergency telephone number

Emergency number 1 +55 (71) 997257931

SECTION 2: Hazards identification

2.1. Classification of the substance or mixture

Classification according to Regulation (EC) No. 1272/2008 [CLP]

Serious eye damage/eye irritation, Category 2 H319
Full text of H statements : see section 16

Adverse physicochemical, human health and environmental effects
No additional information available
2.2, Label elements

Labelling according to Regulation (EC) No. 1272/2008 [CLP]
Hazard pictograms (CLP)

GHS07
Signal word (CLP) : Warning
Hazard statements (CLP) : H319 - Causes serious eye irritation.
Precautionary statements (CLP) 1 P264 - Wash hands, forearms and face thoroughly after handling.

P280 - Wear protective gloves, eye protection.

P305+P351+P338 - IF IN EYES: Rinse cautiously with water for several minutes. Remove
contact lenses, if present and easy to do. Continue rinsing.

P337+P313 - If eye irritation persists: Get medical advice/attention.
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2.3. Other hazards

No additional information available

SECTION 3: Composition/information on ingredients

3.1. Substances

Substance type . Mono-constituent
Name Product identifier % Classification according to
Regulation (EC) No.
1272/2008 [CLP]
Vanadium Trioxide (CAS-No.) 1314-34-7 100 Eye Irrit. 2, H319
(EC-No.) 215-230-9

Full text of H-statements: see section 16

3.2. Mixtures

Not applicable

SECTION 4: First aid measures

4.1. Description of first aid measures

First-aid measures general . If you feel unwell, seek medical advice.

First-aid measures after inhalation . Remove person to fresh air and keep comfortable for breathing.

First-aid measures after skin contact : After contact with skin, take off immediately all contaminated clothing, and wash immediately
with plenty of water.

First-aid measures after eye contact . IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if
present and easy to do. Continue rinsing.

First-aid measures after ingestion : Do NOT induce vomiting. Rinse mouth out with water.

4.2. Most important symptoms and effects, both acute and delayed

Symptoms/effects : Causes serious eye irritation.

Symptoms/effects after inhalation : May cause irritation to the respiratory tract, sneezing, coughing, buming sensation of throat
with constricting sensation of the larynx and difficulty in breathing.

Symptoms/effects after skin contact . irritation (itching, redness, blistering).

Symptoms/effects after eye contact : Causes serious eye irritation. stinging. redness, itching, tears.

Symptoms/effects after ingestion : None under normal conditions.

4.3. Indication of any immediate medical attention and special treatment needed

Treat symptomatically.

SECTION 5: Firefighting measures

5.1. Extinguishing media

Suitable extinguishing media . Water spray. Earth, sand, dry chemical powder or foam.
Unsuitable extinguishing media . Do not use a heavy water stream.

5.2. Special hazards arising from the substance or mixture

Fire hazard . In case of fire and/or explosion do not breathe fumes.
Explosion hazard : No direct explosion hazard.

5.3. Advice for firefighters

Firefighting instructions : Fight fire with normal precautions from a reasonable distance. Do not enter fire area without
proper protective equipment, including respiratory protection.
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Protection during firefighting . Use self-contained breathing apparatus and chemically protective clothing.
Other information : In case of fire, corrosive and harmful gases come free.

SECTION 6: Accidental release measures

6.1. Personal precautions, protective equipment and emergency procedures

General measures . Notify authorities if product enters sewers or public waters. Stop leak if safe to do so. Avoid
contact with skin and eyes.

6.1.1. For non-emergency personnel

Protective equipment . Wear recommended personal protective equipment.
Emergency procedures . Evacuate area. Only qualified personnel equipped with suitable protective equipment may
intervene.

6.1.2. For emergency responders

Protective equipment . Equip cleanup crew with proper protection. Self-contained breathing apparatus. Total
impervious protective suits, gloves, and boots must be worn to prevent any contact with the
product.

Emergency procedures : Evacuate unnecessary personnel. Stop leak if safe to do so.

6.2. Environmental precautions
Avoid release to the environment.
6.3. Methods and material for containment and cleaning up

For containment . Stop leak without risks if possible. Do not touch or walk on the spilled product. Create a
physical barrier in order to avoid the dispersion of spilled products until the moment of their
mechanical collection.

Methods for cleaning up . Take up mechanically (sweeping, shovelling) and collect in suitable container for disposal.

6.4. Reference to other sections

No additional information available

SECTION 7: Handling and storage

7.1. Precautions for safe handling

Additional hazards when processed . Not expected to present a significant hazard under anticipated conditions of normal use.

Precautions for safe handling . Avoid dust formation. Do not handle until all safety precautions have been read and
understood. Use personal protective equipment as required. Keep only in original container.

Hygiene measures : Always wash hands after handling the product. Remove contaminated clothes. Do not eat,

drink or smoke when using this product.

7.2. Conditions for safe storage, including any incompatibilities

Technical measures : Keep in a cool, well-ventilated place away from heat.
Storage conditions : Store in dry protected location to prevent any moisture contact.
Packaging materials . Store always product in container of same material as original container.

7.3. Specific end use(s)

No additional information available
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SECTION 8: Exposure controls/personal protection

8.1. Control parameters

8.1.1 National occupational exposure and biological limit values

Vanadium Trioxide (1314-34-7)

Latvia - Occupational Exposure Limits

Local name Vanadija (lll) okstda putekli (dezintegracijas aerosols) (divanadija trioksida putekli
(dezintegracijas aerosols))

OEL TWA 0,5 mg/m?

Regulatory reference Ministru kabineta 2007. gada 15. maija noteikumiem Nr. 325 (Grozijumi Ministru kabineta
2011. gada 1. februart noteikumiem Nr. 92)

8.1.2. Recommended monitoring procedures

No additional information available

8.1.3. Air contaminants formed

No additional information available

8.1.4. DNEL and PNEC

Vanadium Trioxide (1314-34-7)
DNEL/DMEL (Workers)

Long-term - systemic effects, inhalation 0,83 mg/m?

Long-term - local effects, inhalation 1,32 mg/m?

DNEL/DMEL (General population)

Long-term - systemic effects,oral 0,23 mg/kg bodyweight/day
Long-term - systemic effects, inhalation 0,23 mg/m?
Long-term - local effects, inhalation 0,79 mg/m?

PNEC (Water)

PNEC aqua (freshwater) 7,6 pgll
PNEC aqua (marine water) 2,5 ug/l
PNEC aqua (intermittent, freshwater) 6,93 g/l

PNEC (Sediment)

PNEC sediment (freshwater) 240 mg/kg dwt
PNEC sediment (marine water) 79 mg/kg dwt
PNEC (Oral)

PNEC oral (secondary poisoning) | 0,167 mg/kg food
PNEC (STP)

PNEC sewage treatment plant | 450 pgl/l

8.1.5. Control banding
No additional information available
8.2. Exposure controls

8.2.1. Appropriate engineering controls

Appropriate engineering controls:
Emergency eye wash fountains and safety showers should be available in the immediate vicinity of any potential exposure.
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8.2.2. Personal protection equipment

Personal protective equipment:
Wear recommended personal protective equipment.

8.2.2.1. Eye and face protection

Eye protection:

Wear closed safety glasses

8.2.2.2. Skin protection

Skin and body protection:

Wear impervious rubber safety shoes

Hand protection:

Protective gloves

8.2.2.3. Respiratory protection

Respiratory protection:

Where exposure through inhalation may occur from use, respiratory protection equipment is recommended

8.2.2.4. Thermal hazards
No additional information available

8.2.3. Environmental exposure controls

No additional information available

SECTION 9: Physical and chemical properties

9.1. Information on basic physical and chemical properties

Physical state . Solid

Colour . Black.

Appearance . Powder.

Molecular mass : 149,88 g/mol

Odour : Not available

Odour threshold : Not available

Melting point : 1940 °C

Freezing point : Not available

Boiling point : = 3000 °C 101,325 kPa

Flammability : Not available

Explosive limits . Not applicable

Lower explosive limit (LEL) : Not applicable

Upper explosive limit (UEL) . Not applicable

Flash point . Not applicable

Auto-ignition temperature : Not applicable

Decomposition temperature : Not available

pH . Not available

pH solution . Not available

Viscosity, kinematic . Not applicable

Solubility . Soluble in hydrogenfluoride. Soluble in nitric acid.
Water: 0,01 g/100ml 20 °C

Partition coefficient n-octanol/water (Log Kow) : Not available

Vapour pressure : Not available

Vapour pressure at 50 °C : Not available

Density : 5g/cm®22,5°C

Relative density 1 5225°C

Relative vapour density at 20 °C . Not applicable
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Particle size : Not available
Particle size distribution . Not available
Particle shape . Not available
Particle aspect ratio : Not available
Particle aggregation state : Not available
Particle agglomeration state : Not available
Particle specific surface area . Not available
Particle dustiness : Not available

9.2. Other information

9.2.1. Information with regard to physical hazard classes

No additional information available

9.2.2. Other safety characteristics

No additional information available

SECTION 10: Stability and reactivity

10.1. Reactivity

The product is non-reactive under normal conditions of use, storage and transport. Vanadium trioxide undergoes slow air oxidation at room
temperature. It does ignite upon heating in air. Reacts rapidly with chlorine.

10.2. Chemical stability

Stable under normal conditions of use.

10.3. Possibility of hazardous reactions

None under normal use.

10.4. Conditions to avoid

Store, if possible, in a cool, well ventilated place away from incompatible materials.
10.5. Incompatible materials

Alkali metals. Chlorine trifluoride. Finely divided aluminium.

10.6. Hazardous decomposition products

On exposure to high temperature, may decompose, releasing corrosive gases.

SECTION 11: Toxicological information

11.1. Information on hazard classes as defined in Regulation (EC) No 1272/2008

Acute toxicity (oral) . Not classified
Acute toxicity (dermal) . Not classified
Acute toxicity (inhalation) : Not classified
Vanadium Trioxide (1314-34-7)
LD50 oral rat > 2000 mg/kg OECD Guideline 401
LD50 dermal rat > 2500 mg/kg bodyweight OECD Guideline 402
LC50 Inhalation - Rat > 6,65 mg/l/4h OECD Guideline 403
Skin corrosion/irritation : Not classified
Serious eye damagelirritation . Causes serious eye irritation.
Respiratory or skin sensitisation . Not classified
Germ cell mutagenicity . Not classified
Carcinogenicity . Not classified
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Reproductive toxicity
STOT-single exposure

STOT-repeated exposure

. Not classified

. Not classified

. Not classified

Vanadium Trioxide (1314-34-7)

LOAEC (inhalation, rat,dust/mist/fume, 90 days)

0,25 mg/l air OECD Guideline 412

Aspiration hazard

11.2. Information on other hazards

No additional information available

: Not classified

SECTION 12: Ecological information

12.1. Toxicity

Hazardous to the aquatic environment, short-term
(acute)

Hazardous to the aquatic environment, long-term
(chronic)

12.2. Persistence and degradability

No additional information available

12.3. Bioaccumulative potential

No additional information available

12.4. Mobility in soil

No additional information available

12.5. Results of PBT and vPvB assessment
No additional information available

12.6. Endocrine disrupting properties

No additional information available

12.7. Other adverse effects

No additional information available

: Not classified

. Not classified

SECTION 13: Disposal considerations

13.1. Waste treatment methods

Regional legislation (waste)

Waste treatment methods

Sewage disposal recommendations
Product/Packaging disposal recommendations

Additional information

. Disposal must be done according to official regulations.

. Must follow special treatment according to local regulation.

. Disposal must be done according to official regulations.

: Comply with applicable regulations for solid waste disposal. Disposal must be done according

to official regulations.

. Do not re-use empty containers.

SECTION 14: Transport information

In accordance with ADR / IMDG / IATA / ADN / RID
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UN-No. (ADR) : Not applicable
UN-No. (IMDG) . Not applicable
UN-No. (IATA) : Not applicable
UN-No. (ADN) : Not applicable
UN-No. (RID) . Not applicable

Proper Shipping Name (ADR) : Not applicable
Proper Shipping Name (IMDG) : Not applicable
Proper Shipping Name (IATA) . Not applicable
Proper Shipping Name (ADN) : Not applicable
Proper Shipping Name (RID) : Not applicable

ADR

Transport hazard class(es) (ADR) . Not applicable
IMDG

Transport hazard class(es) (IMDG) . Not applicable
IATA

Transport hazard class(es) (IATA) . Not applicable
ADN

Transport hazard class(es) (ADN) . Not applicable
RID

Transport hazard class(es) (RID) . Not applicable

Packing group (ADR) . Not applicable
Packing group (IMDG) : Not applicable
Packing group (IATA) : Not applicable
Packing group (ADN) . Not applicable
Packing group (RID) . Not applicable

Dangerous for the environment : No
Marine pollutant . No
Other information : No supplementary information available

Overland transport

Not applicable

Transport by sea

Not applicable

Air transport

Not applicable

Inland waterway transport
Not applicable

Rail transport

Not applicable

Not applicable

©
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SECTION 15: Regulatory information

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

15.1.1. EU-Regulations

No REACH Annex XVII restrictions

Vanadium Trioxide is not on the REACH Candidate List

Vanadium Trioxide is not on the REACH Annex XIV List

Vanadium Trioxide is not subject to Regulation (EU) No 649/2012 of the European Parliament and of the Council of 4 july 2012 concerning the export
and import of hazardous chemicals.

Vanadium Trioxide is not subject to Regulation (EU) No 2019/1021 of the European Parliament and of the Council of 20 June 2019 on persistent
organic pollutants

15.1.2. National regulations

Listed on the United States TSCA (Toxic Substances Control Act) inventory
Listed on the Canadian NDSL (Non-Domestic Substances List)

Germany

Employment restrictions . Observe restrictions according Act on the Protection of Working Mothers (MuSchG)
Observe restrictions according Act on the Protection of Young People in Employment
(JArbSchG)

Water hazard class (WGK) : WGK 3, Highly hazardous to water (Classification according to AwSV; ID No. 8688)

Hazardous Incident Ordinance (12. BImSchV) : Is not subject of the Hazardous Incident Ordinance (12. BImSchV)

Netherlands

SZW-lijst van kankerverwekkende stoffen : The substance is not listed

SZW-lijst van mutagene stoffen . The substance is not listed

NIET-limitatieve lijst van voor de voortplanting . The substance is not listed

giftige stoffen — Borstvoeding

NIET-limitatieve lijst van voor de voortplanting . The substance is not listed

giftige stoffen — Vruchtbaarheid

NIET-limitatieve lijst van voor de voortplanting . The substance is not listed

giftige stoffen — Ontwikkeling

Switzerland

Storage class (LK) : LK 10/12 - Liquids

15.2. Chemical safety assessment

No additional information available

SECTION 16: Other information

Abbreviations and acronyms:

GHS GHS - Globally Harmonized System of Classification and Labeling of Chemicals

LC50 Median lethal concentration

LD50 Median lethal dose

SDS Safety Data Sheet
Data sources : Natonal Library of Medicine, PubChem - Vanadium Trioxide; Accessed on March 16th of 2021.

https://pubchem.ncbi.nim.nih.gov/source/hsdb/5799. ECHA -https://echa.europa.eu/pt/registration-dossier/-
Iregistered-dossier/13629/7/10/4 - Dossier; Divanadium trioxide, accessed on March 16th of 2021.

Full text of H- and EUH-statements:

Eye Irrit. 2 Serious eye damage/eye irritation, Category 2

H319 Causes serious eye irritation.

Safety Data Sheet (SDS), EU

This information is based on our current knowledge and is intended to describe the product for the purposes of health, safety and environmental
requirements only. It should not therefore be construed as guaranteeing any specific property of the product.
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