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Abstracts

Pressure Swing Adsorption Market Summary

Introduction

Pressure Swing Adsorption (PSA) is an advanced gas separation technology that uses

adsorbent materials to selectively capture specific gases under varying pressure

conditions. It is widely employed in industries for producing high-purity gases, such as

hydrogen, nitrogen, and oxygen, with applications in synthetic gas production, air

separation, and natural gas purification. The market is driven by rising demand for clean

energy, industrial gas production, and environmental regulations promoting carbon

capture and gas purification. Key trends include advancements in adsorbent materials,

integration with carbon capture technologies, and expanding applications in hydrogen

production for decarbonization.

Market Size and Growth Forecast

The global Pressure Swing Adsorption market was valued at USD 2.5–3.1 billion in

2024, with a projected compound annual growth rate (CAGR) of 6.0%–8.0% from 2025

to 2030. Growth is propelled by increasing demand for hydrogen in clean energy

applications, industrial gas production, and stricter environmental regulations.

Regional Analysis
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North America: Expected to grow at 5.5%–7.5% CAGR, led by the U.S., where

investments in hydrogen production and carbon capture drive PSA adoption. Trends

include integration with renewable energy projects.

Europe: Projected to achieve 6.0%–8.0% growth, with Germany and the UK

emphasizing decarbonization and industrial gas applications. Sustainable PSA systems

aligned with EU emissions goals are a key focus.

Asia Pacific: Anticipated to record 6.5%–8.5% growth, driven by China and Japan,

where industrial expansion and clean energy initiatives boost demand. Affordable and

scalable PSA systems are prioritized.

Rest of the World: Expected to grow at 5.0%–7.0%, with the Middle East, particularly

the UAE, emerging due to investments in natural gas purification and carbon capture.

Application Analysis

Synthetic Gas Production: Projected to grow at 6.5%–8.5%, driven by demand for

hydrogen in refineries and clean energy. Trends include PSA integration with green

hydrogen production.

Air Separation Gas Production: Expected to expand at 5.5%–7.5%, fueled by demand

for nitrogen and oxygen in healthcare and manufacturing. High-purity gas production is

a growing focus.

Natural Gas Purification: Anticipated to rise at 6.0%–8.0%, driven by energy sector

needs for methane purification. Carbon capture integration is an emerging trend.

Type Analysis

Double Stage PSA: Projected to grow at 5.5%–7.5%, offering high efficiency for

complex gas separations. It is widely used in hydrogen production for its precision.

Rapid PSA: Expected to expand at 6.0%–8.0%, valued for its speed and compact

design in industrial applications. Trends include adoption in smaller-scale facilities.

Vacuum Swing Adsorption (VSA): Anticipated to rise at 6.5%–8.5%, favored for energy

efficiency in oxygen and carbon capture applications. Integration with renewable energy

is a key trend.
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Key Market Players

Honeywell UOP, based in Des Plaines, Illinois, USA, is a leader in PSA technology for

hydrogen and gas purification. Its systems are widely used in refineries and

petrochemical plants, emphasizing high efficiency and scalability. Honeywell UOP is

expanding into carbon capture applications to meet global decarbonization goals.

Linde, headquartered in Munich, Germany, offers advanced PSA systems for hydrogen

and air separation. Its technologies support clean energy and industrial gas production,

with a focus on sustainability. Linde’s recent projects, such as supplying carbon capture

technology for ADNOC’s Hail and Ghasha project, highlight its leadership in

environmental solutions.

Air Products, based in Allentown, Pennsylvania, USA, provides PSA systems for

hydrogen and nitrogen production. Its acquisition of hydrogen assets in Uzbekistan for

USD 140 million on September 9, 2024, underscores its focus on clean energy markets.

Air Products is investing in scalable PSA solutions for emerging economies.

Air Liquide, headquartered in Paris, France, specializes in PSA for air separation and

hydrogen purification. Its systems prioritize energy efficiency and high-purity output,

serving healthcare and industrial sectors. Air Liquide is expanding in Asia to meet

growing industrial gas demand.

Parker Hannifin, based in Cleveland, Ohio, USA, offers compact PSA systems for

nitrogen and oxygen production. Its solutions cater to small and medium-scale

industries, emphasizing reliability and cost-effectiveness. Parker is exploring

integrations with IoT for real-time monitoring.

Porter’s Five Forces Analysis

Threat of New Entrants: Moderate; high R&D and technical expertise create

barriers, but growing demand for clean energy attracts innovators.

Threat of Substitutes: Low to moderate; alternative technologies like membrane

separation exist, but PSA’s efficiency and scalability maintain its edge.

Buyer Power: Moderate; large industrial clients negotiate pricing, but specialized

PSA systems limit buyer leverage.
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Supplier Power: Moderate; adsorbent materials and components are

specialized, giving suppliers some influence.

Competitive Rivalry: High; companies compete on technological innovation,

efficiency, and sustainability, driving rapid advancements.

Market Opportunities and Challenges

Opportunities:

Growing demand for hydrogen in clean energy and decarbonization fuels PSA

adoption.

Advancements in carbon capture technologies create new applications for PSA

systems.

Emerging markets offer growth potential due to industrial expansion and energy

transitions.

Challenges:

High development costs for advanced PSA systems limit affordability in smaller

markets.

Regulatory complexity for carbon capture and gas purification requires

significant compliance efforts.

Competition from alternative gas separation technologies pressures market

share.

Growth Trend Analysis

The PSA market is experiencing robust growth, driven by clean energy transitions and

industrial gas demand. Air Products’ USD 140 million acquisition of hydrogen assets in

Uzbekistan on September 9, 2024, reflects the strategic focus on hydrogen production.
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Linde’s supply of carbon capture technology for ADNOC’s Hail and Ghasha project,

announced on November 2, 2024, underscores PSA’s role in environmental solutions.

Helix Exploration’s helium plant acquisition on December 30, 2024, to accelerate the

Rudyard project, and DNV and HD KSOE’s collaboration on CO2 capture technology

for SOFC on March 20, 2025, highlight the expanding applications of PSA in helium and

carbon capture. The market’s projected CAGR of 6.0%–8.0% through 2030 reflects

strong demand for efficient and sustainable gas separation technologies.
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