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Abstracts

According to Stratistics MRC, the Global Vanadium Market is accounted for $3.25 billion

in 2024 and is expected to reach $4.59 billion by 2030 growing at a CAGR of 7.3%

during the forecast period. Vanadium is a chemical element with the symbol V and

atomic number 23, known for its silvery-gray metallic appearance. It is a transition metal

often found in minerals such as vanadinite and magnetite. Vanadium exhibits

remarkable resistance to corrosion and oxidation, making it valuable in producing steel

alloys, where it enhances strength, hardness, and heat resistance. Vanadium’s

biological role includes trace amounts essential for some enzymes in certain organisms.

According to the World Steel Association, 80% of vanadium content has being used in

steel industry that climbed by 3.4% in 2019.

Market Dynamics:

Driver:

Growing construction activities globally

Vanadium enhances steel's strength, toughness, and corrosion resistance, making it

essential for infrastructure projects such as bridges, skyscrapers, and transportation
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systems. Rapid urbanization, population growth, and government investments

in infrastructure development, especially in emerging economies, further amplify this

demand. Additionally, the trend toward sustainable construction practices encourages

the use of vanadium-alloyed steel, as it allows for lighter, more durable structures with

reduced material consumption. These factors collectively propel the growth of the

vanadium market worldwide.

Restraint:

Environmental concerns

Environmental concerns in the vanadium arise from the mining, extraction, and

processing activities, which can lead to habitat destruction, soil erosion, and water

pollution due to waste and tailings. The release of toxic by-products and emissions

during processing poses risks to ecosystems and human health. Stringent

environmental regulations and compliance costs hinder production expansion. These

challenges hamper market growth by increasing operational costs and limiting the

establishment of new vanadium extraction facilities.

Opportunity:

Advancements in catalyst technologies

Vanadium-based catalysts are vital in producing sulfuric acid, one of the most widely

used industrial chemicals. Innovations in catalyst efficiency and environmental

sustainability have increased demand for vanadium in refining processes, such as

petrochemical production and desulfurization. Emerging technologies for clean energy

production, like vanadium-based ammonia synthesis and hydrogen fuel production

further boost its market potential. These advancements enable higher productivity and

reduced environmental impact, positioning vanadium as a critical component, thereby

propelling the market expansion.

Threat:

High production costs

Vanadium has high production costs due to the complex and energy-intensive

extraction process. It is primarily obtained from ores like magnetite, requiring extensive

roasting, leaching, and purification to extract usable vanadium. Additionally, the limited

+357 96 030922
info@marketpublishers.com

Vanadium Market Forecasts to 2030 – Global Analysis By Type (Vanadium Oxide (V?O?), Vanadium Pentachloride (VC...

https://marketpublishers.com/report/non_ferrous_metallurgy/vanadium/vanadium-redox-flow-battery-market-forecasts-strat.html


availability of high-quality ores and the need for specialized equipment further increase

costs. These high production costs can make vanadium expensive compared to

alternative materials, hampering overall market growth by limiting profitability and

scalability.

Covid-19 Impact

The covid-19 pandemic significantly impacted the vanadium market by disrupting supply

chains, halting mining operations, and reducing demand from key sectors like

construction, automotive, and aerospace. Steel production, a major driver of vanadium

demand, faced slowdowns due to global lockdowns and reduced infrastructure

activities. However, the pandemic accelerated investments in renewable energy. Post-

pandemic recovery in infrastructure and renewable energy sectors is expected to drive

vanadium market growth.

The pyrometallurgical process segment is expected to be the largest during the forecast

period

The pyrometallurgical process segment is predicted to secure the largest market share

throughout the forecast period. The pyrometallurgical process in vanadium extraction

involves high-temperature treatment of vanadium-containing ores like magnetite or

vanadinite. The process typically includes roasting the ore with sodium salts to form

water-soluble vanadates, followed by leaching to extract vanadium. This method is

widely used for its efficiency in processing high-grade ores but requires significant

energy and generates environmental concerns due to emissions.

The building & construction segment is expected to have the highest CAGR during the

forecast period

The building & construction segment is anticipated to witness the highest CAGR during

the forecast period. Vanadium plays a crucial role in the building and construction

industry, primarily as an alloying element in steel. It enhances the strength, durability,

and corrosion resistance of structural steel, making it ideal for bridges, skyscrapers, and

other infrastructure projects. Additionally, its ability to withstand extreme conditions

aligns with modern construction demands, supporting applications in earthquake-

resistant structures and long-lasting infrastructure development.

Region with largest share:
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Asia Pacific is expected to register the largest market share during the forecast period

due to its robust steel and construction industries, particularly in China, the largest

producer and consumer of vanadium globally. Demand is driven by infrastructure

development, automotive production, and renewable energy initiatives. China’s focus

on high-strength steel for construction aligns with vanadium’s properties, boosting its

usage. Emerging economies like India and Southeast Asian nations are also

contributing to demand through industrialization and renewable energy investments.

Region with highest CAGR:

North America is expected to witness the highest CAGR over the forecast period driven

by growing demand in the energy storage, steel, and aerospace sectors. The United

States and Canada are key contributors, with a focus on vanadium's use in

strengthening steel for infrastructure projects and aerospace applications. The region is

witnessing increased adoption of vanadium redox flow batteries (VRFBs) for renewable

energy storage. Government investments in green technologies further support

vanadium demand in North America.

Key players in the market

Some of the key players profiled in the Vanadium Market include Invinity Energy

Systems, Delectrick Systems, Glencore PLC, Ansteel Group Corporation, Largo

Resources Limited, Bushveld Minerals Limited, TNG Limited, American Vanadium

Corporation, Delrey Metals Corporation, BaoWu Steel Group, Yellow River Resources

Limited, China Northern Rare Earth Group High-Tech Corporation, EVRAZ North

America, Strategic Minerals Plc and FerroAlloy Resources Limited.

Key Developments:

In December 2024, Invinity Energy Systems launched its next-generation vanadium flow

battery (VFB), designed to enhance large-scale energy storage applications. Their

batteries help store excess energy produced during peak generation periods and

release it during periods of high demand or low generation.

In September 2024, Delectrick Systems has launched a new 10MWh vanadium flow

battery-based energy storage system (ESS) to support large-scale and utility-scale

projects. The 2MW/10MWh 5-hour duration system aims to support large-scale

developers by granting a product that provides around 200MWh per acre.
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Types Covered:

Vanadium Oxide (V?O?)

Vanadium Pentachloride (VCl?)

Vanadium Sulfide (VS?)

Vanadium Chloride (VCl?)

Vanadium Titanium

Other Types

Production Processes Covered:

Mining & Ore Extraction

Pyrometallurgical Process

Leaching & Extraction

Refining & Purification

Other Production Processes

Applications Covered:

Concrete Reinforcing Bars

Structural Plates

Axles

Frames

Crankshafts
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Pipeline

Other Applications

End Users Covered:

Building & Construction

Aerospace & Defense

Chemical Industry

Oil & Gas

Industrial Equipment

Automotive

Other End Users

Regions Covered:

North America

US

Canada

Mexico

Europe

Germany

UK
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Italy

France

Spain

Rest of Europe

Asia Pacific

Japan

China

India

Australia

New Zealand

South Korea

Rest of Asia Pacific

South America

Argentina

Brazil

Chile

Rest of South America

Middle East & Africa

Saudi Arabia

UAE
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Qatar

South Africa

Rest of Middle East & Africa

What our report offers:

- Market share assessments for the regional and country-level segments

- Strategic recommendations for the new entrants

- Covers Market data for the years 2022, 2023, 2024, 2026, and 2030

- Market Trends (Drivers, Constraints, Opportunities, Threats, Challenges, Investment

Opportunities, and recommendations)

- Strategic recommendations in key business segments based on the market

estimations

- Competitive landscaping mapping the key common trends

- Company profiling with detailed strategies, financials, and recent developments

- Supply chain trends mapping the latest technological advancements

Free Customization Offerings:

All the customers of this report will be entitled to receive one of the following free

customization options:

Company Profiling

Comprehensive profiling of additional market players (up to 3)

SWOT Analysis of key players (up to 3)

Regional Segmentation

Market estimations, Forecasts and CAGR of any prominent country as

per the client's interest (Note: Depends on feasibility check)

Competitive Benchmarking

Benchmarking of key players based on product portfolio, geographical

+357 96 030922
info@marketpublishers.com

Vanadium Market Forecasts to 2030 – Global Analysis By Type (Vanadium Oxide (V?O?), Vanadium Pentachloride (VC...

https://marketpublishers.com/report/non_ferrous_metallurgy/vanadium/vanadium-redox-flow-battery-market-forecasts-strat.html


presence, and strategic alliances
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