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Abstracts

According to Stratistics MRC, the Global Solid State Hydrogen Storage Materials

Market is accounted for $1.43 billion in 2025 and is expected to reach $2.71 billion by

2032 growing at a CAGR of 9.5% during the forecast period. Solid-state hydrogen

storage materials are advanced solutions designed to store hydrogen efficiently by

utilizing physical or chemical absorption processes. These materials, such as metal

hydrides and porous frameworks, enable safe and compact storage by binding

hydrogen within their structures. Unlike traditional gas or liquid storage methods, solid-

state systems offer higher volumetric density, improved safety, and reduced energy loss

during transportation. They are pivotal in advancing hydrogen as a clean energy carrier,

addressing challenges like climate change and energy security.

Market Dynamics:

Driver:

Global shift towards sustainable energy sources
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As governments and industries aim to reduce carbon emissions, hydrogen is

emerging as a vital clean energy carrier. Solid-state materials, such as metal hydrides,

enable safe and efficient storage, supporting the adoption of hydrogen in renewable

energy systems. The rising adoption of hydrogen fuel cells in transportation and

stationary power applications enhances the demand for solid-state hydrogen storage

solutions. Moreover, increasing investments in hydrogen infrastructure, including

production, storage, and distribution, further drive market growth.

Restraint:

Lack of comprehensive hydrogen refueling and distribution infrastructure

Limited availability of hydrogen fueling stations restricts the widespread adoption of

hydrogen-powered vehicles and systems. Additionally, the complex manufacturing

processes involved in producing solid-state storage materials lead to elevated costs,

impacting affordability. Challenges such as slow hydrogen absorption/desorption rates

and limited storage capacities in some materials further hinder scalability impeding the

market growth.

Opportunity:

Growing interest in hydrogen fuel cell vehicles

Automotive manufacturers are increasingly adopting hydrogen fuel cells for zero-

emission mobility, boosting demand for efficient storage solutions. Technological

advancements, such as the integration of nanostructured materials, improve storage

performance and scalability. The push for green hydrogen production, supported by

international collaborations and government incentives, accelerates innovation in

storage materials opens new avenues for adoption.

Threat:

Competition from alternative storage methods

Traditional methods are widely established and often perceived as more cost-effective

for certain applications. Geopolitical risks and trade restrictions may disrupt the supply

chain of critical raw materials needed for manufacturing solid-state storage systems.

Cybersecurity vulnerabilities in hydrogen-related infrastructure create additional

concerns. Public skepticism regarding the safety and efficiency of hydrogen storage
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technologies could hinder market acceptance.

Covid-19 Impact:

The COVID-19 pandemic disrupted global supply chains, affecting the production and

distribution of solid-state hydrogen storage materials. Manufacturing shutdowns and

delays in infrastructure projects slowed market growth during the initial phases of the

pandemic. However, the crisis underscored the importance of clean energy solutions,

prompting renewed investments in hydrogen technologies. Governments and

organizations have since prioritized sustainable energy systems as part of post-

pandemic recovery plans. The acceleration of green hydrogen initiatives and the

increased focus on energy security have positively impacted the market.

The metal hydrides segment is expected to be the largest during the forecast period

The metal hydrides segment is expected to account for the largest market share during

the forecast period due to its high storage density and safety features. Metal hydrides

are widely used in stationary and mobile hydrogen storage applications, offering

reliability and compactness. Continuous advancements in material science have

improved their hydrogen absorption and release capabilities. Their ability to store

hydrogen at relatively low pressures further enhances their appeal, driving their

dominance in the market.

The hydrogenation segment is expected to have the highest CAGR during the forecast

period

Over the forecast period, the hydrogenation segment is predicted to witness the highest

growth rate driven by its critical role in enhancing storage efficiency. Hydrogenation

processes allow for reversible hydrogen absorption and release, enabling efficient

energy storage. Advancements in catalytic materials and nanotechnology have

improved the hydrogenation process, making it more efficient and scalable. As demand

for high-performance storage systems rises, the hydrogenation segment is poised for

rapid expansion.

Region with largest share:

During the forecast period, the Asia Pacific region is expected to hold the largest market

share driven by significant investments in hydrogen infrastructure and renewable energy

projects. Countries such as Japan, China, and South Korea are leading in hydrogen

+357 96 030922
info@marketpublishers.com

Solid State Hydrogen Storage Materials Market Forecasts to 2032 – Global Analysis By Product Type (Metal Hydri...

https://marketpublishers.com/report/industrial-gases/hydrogen/solid-state-hydrogen-storage-materials-market-forecasts-strat.html


adoption, with robust government support and strategic initiatives. The region's strong

manufacturing base and technological expertise in materials science further boost

market growth.

Region with highest CAGR:

Over the forecast period, the North America region is anticipated to exhibit the highest

CAGR supported by increasing focus on clean energy transitions and hydrogen

economy initiatives. The presence of leading research institutions and strong

government incentives drive innovation in solid-state hydrogen storage materials.

Expanding applications in transportation industrial energy systems, and portable power

solutions further fuel market growth. Collaboration between the U.S. and Canada on

hydrogen infrastructure development strengthens the regional market.

Key players in the market:

Some of the key players in Solid State Hydrogen Storage Materials Market include ir

Liquide Advanced Technologies, Ballard Power Systems, BMW Group, Daimler AG,

General Motors Company, H2GO Power, Hexagon Composites ASA, Horizon Fuel Cell

Technologies, HyGear, Hyundai Motor Company, ITM Power plc, Linde plc, McPhy

Energy, Plug Power Inc., Quantum Fuel Systems LLC and Toyota Motor Corporation.

Key Developments:

In December 2024, Horizon announced the development of the world's first 5MW Anion

Exchange Membrane (AEM) electrolyzer, targeting large-scale green hydrogen projects.

This innovation aims to reduce the cost of green hydrogen production.

In October 2023, Hyundai signed a memorandum of understanding with various

partners to establish a hydrogen-based mobility ecosystem in Saudi Arabia. The

collaboration focuses on promoting hydrogen fuel cell commercial vehicles and

exploring joint research opportunities in hydrogen mobility.

In May 2024, Quantum launched a new generation of hydrogen storage systems for

heavy-duty trucks at the Advanced Clean Transportation Expo. These Type 4

composite material tanks store hydrogen at 700 bar and offer flexible mounting options,

accommodating between 54 and 80 kg of hydrogen fuel.

Product Types Covered:
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Metal Hydrides

Complex Hydrides

Chemical Hydrides

Carbon-based Materials

Covalent Organic Frameworks (COFs)

Metal-Organic Frameworks (MOFs)

Intermetallic Compounds

Other Products Types

Storage Methods Covered:

Physisorption

Chemisorption

Hydrogenation

Forms Covered:

Powder

Granules

Pellets

Composites

Other Forms
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Applications Covered:

Fuel Cell Vehicles (FCVs)

Portable Power Systems

Stationary Power Storage

Industrial Hydrogen Storage

Other Applications

End Users Covered:

Automotive

Aerospace

Energy

Electronics & Semiconductors

Medical

Other End Users

Regions Covered:

North America

US

Canada

Mexico

Europe
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Germany

UK

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
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Middle East & Africa

Saudi Arabia

UAE

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 2024, 2025, 2026, 2028, and 2032

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

Competitive Benchmarking

Benchmarking of key players based on product portfolio, geographical

presence, and strategic alliances
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