2
CARBON (IV) OXIDE (CO2) CAPTURE TECHNOLOGIES 
Carbon (IV) Oxide (CO2) Capture Technologies 

Name:
Institution:
Professor:
Course:
Date: 


Increased carbon emissions in the atmosphere has been one of the major problems affecting the world, since the industrial age. Different technologies and policies have been developed to help minimize these levels and minimize global warming, rising of sea level, submergence of islands, and pollution of water sources among others. There are different carbon capture technologies used to prevent the release of CO2, including post-combustion separation, pre-combustion separation, and oxy-fuel combustion (Rahimpour et al., 2020). It is estimated that these technologies are capable of preventing up to 90% of carbon dioxide emitted from stationary energy sources.
Post-combustion separation is a technology that focuses on the use of a solvent (aqueous amine solution) to separate CO2 during the combustion of fossil fuels. The exhaust gases from burning fossil fuel, including CO2, SO2, NO2, 02, and nitrogen are treated in the solvent, which selectively absorbs approximately 85% of CO2 before the release of oxygen and nitrogen into the atmosphere (Feron, 2016). 
Pre-combustion focuses on the removal of CO2 before combustion is completed. The first step is reacting the combusting fossil fuel with steam and oxygen or air, which is then converted to syngas (a combination of hydrogen and carbon monoxide). The next step is water-gas shift reaction, where carbon monoxide and water are converted to carbon dioxide and hydrogen (Office of Fossil Energy, n.d). CO2 is captured after separation, while hydrogen is used to produce energy. 
Oxy-fuel combustion is a carbon capture technology that focuses on combusting fossil fuel in oxygen to produce a flue gas with high concentration of CO2 and water vapor. With concentrations of about 80%, physical compression and cooling techniques can be used to capture carbon dioxide (Rahimpour et al., 2020). 
Additionally, newer technologies are being developed to help reduce carbon footprint. One of the technologies is the use of highly absorbent, nano-porous materials (metal-organic frameworks), which can be used in power plants to capture approximately 90% of CO2. Other techniques include the use of nanosponges, hybrid membranes, copper silicate crystals, converting carbon into fuel, nanofibers, and injecting CO2 in volcanic bedrocks to aid in mineral formation (Trusted Energy Intelligence, 2017). Adoption of these technologies in the future will be useful because it will facilitate the achievement of a cleaner atmosphere, which in turn, will lower global warming and improve livelihoods. 
Carbon capture techniques can be used in different sectors, including production of ethanol, production of fertilizer, coal gasification, coal-fired power generation, natural gas processing, and production of hydrogen. According to Center for Climate and Energy Solutions (n.d), carbon dioxide released from these industries is used in the manufacture of carbon-based products. Also, carbon capture techniques are used in these industries because the latter are associated with the production of large volumes of carbon dioxide, which increases carbon footprint in the atmosphere. 
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