
Post Combustion Carbon Dioxide Capture
Materials: A Path to Decarbonization
Climate change poses a significant threat to our planet and its inhabitants.
Emissions of greenhouse gases, notably carbon dioxide (CO2),are a major
contributor to this global crisis. Post combustion carbon dioxide capture
(PCC) technologies offer a crucial solution for mitigating CO2 emissions by
capturing and storing CO2 from industrial sources, such as power plants,
before it enters the atmosphere.

Post-combustion Carbon Dioxide Capture Materials
(ISSN Book 2) by National Aeronautics and Space Administration

5 out of 5
Language : English
File size : 132145 KB
Text-to-Speech : Enabled
Screen Reader : Supported
Enhanced typesetting : Enabled
Print length : 411 pages

Materials play a central role in PCC processes. This article provides a
comprehensive overview of post combustion carbon dioxide capture
materials, exploring their properties, applications, and potential for
decarbonization.

Properties of Post Combustion Carbon Dioxide Capture Materials

Effective PCC materials possess several essential properties, including:
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High CO2 Capacity: The ability to adsorb or absorb a significant
amount of CO2.

Selectivity: The ability to capture CO2 while rejecting other gases,
such as nitrogen and water vapor.

Stability: The ability to withstand the harsh conditions of post
combustion flue gas environments.

Regenerability: The ability to desorb captured CO2 for reuse.

Low Cost: Affordable and scalable for widespread implementation.

Types of Post Combustion Carbon Dioxide Capture Materials

Various types of materials are employed in PCC processes, each with its
unique advantages and disadvantages:

Adsorbents

Adsorbents are materials that bind CO2 molecules onto their surface
through physical interactions. Common adsorbents include activated
carbons, zeolites, and metal-organic frameworks (MOFs).

Absorbents

Absorbents are materials that dissolve CO2 molecules into their structure.
Examples include amine solutions, such as monoethanolamine (MEA) and
diethanolamine (DEA).

Membranes

Membranes are selective barriers that allow CO2 to pass through while
blocking other gases. They are typically made of polymeric or ceramic



materials.

Applications of Post Combustion Carbon Dioxide Capture Materials

PCC materials are utilized in various applications, including:

Power Plants

PCC technologies are deployed at fossil fuel-fired power plants to capture
CO2 from flue gas, significantly reducing their carbon footprint.

Industrial Processes

PCC materials are used in industries such as cement production,
steelmaking, and chemical manufacturing to capture CO2 from process
emissions.

Transportation

PCC technologies are being explored for capturing CO2 from vehicle
exhaust, particularly in the context of carbon capture and storage (CCS)
systems.

Environmental Benefits of Post Combustion Carbon Dioxide Capture

PCC technologies offer significant environmental benefits, including:

Greenhouse Gas Reduction

By capturing and storing CO2, PCC technologies contribute to the
reduction of greenhouse gas emissions, mitigating climate change.

Air Quality Improvement



PCC processes also remove other pollutants from flue gas, such as sulfur
oxides (SOx) and nitrogen oxides (NOx),improving air quality and reducing
respiratory health risks.

Resource Conservation

Captured CO2 can be utilized for enhanced oil recovery (EOR) or stored
underground, reducing the reliance on fossil fuels and conserving natural
resources.

Research and Development

Ongoing research and development efforts focus on improving the
performance and efficiency of PCC materials. These efforts include:

Novel Materials Exploration

Scientists are investigating new materials, such as porous organic
polymers (POPs) and covalent organic frameworks (COFs),with enhanced
CO2 capture capabilities.

Process Optimization

Research is aimed at optimizing PCC processes, including the
development of hybrid materials and integration with renewable energy
sources.

Cost Reduction

Efforts are underway to reduce the cost of PCC technologies, making them
more economically viable for widespread adoption.



Post combustion carbon dioxide capture materials are essential
components in the fight against climate change. These materials offer a
means to capture and store CO2 emissions from industrial sources,
reducing their impact on the environment. Ongoing research and
development efforts promise to further enhance the performance and
affordability of PCC technologies, playing a crucial role in the transition to a
sustainable, low-carbon future.

By adopting and implementing post combustion carbon dioxide capture
technologies, we can contribute to the reduction of greenhouse gas
emissions, mitigate climate change, and create a cleaner, healthier planet
for generations to come.
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Built Environment
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