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ABSTRACT 

Due to the global menace caused by carbon emissions there have been concerted efforts by 

researchers to search alternative ways of curbing issues arising (environmental pollution, health 

related diseases, risks to aquatic life etc.) from such emissions. In today’s world, CO2 has become 

one of the major gaseous pollutants that has attracted significant interest as a result of man’s 

consistent use of energy from fossils and other human activities. The traditional ways of 

controlling carbon emissions are not very efficient and somewhat expensive, hence the need to 

search alternative solutions. The research is aimed at capturing carbon from a post-combustion 

using an adsorbent- absorbent system. Graphene oxide was synthesized using a modified hummers 

method. Ionic liquids (methylammonium nitrate and propylammonium nitrate) were synthesized 

by dissolving ammonium chloride in methanal and propanal. Cellulose acetate membrane was then 

synthesized using the casting method. The cellulose acetate membrane was doped with the ionic 

liquids and graphene oxide for carbon capture. Ca(OH)2 solution was prepared to test for the 

presence of CO2 in the experimental process. A combustor- adsorber -desorber system was 

fabricated to capture CO2 in a post-combustion process. The combustible material used was Napier 

grass. 600 g of Napier grass was fed into the system and heated at 400 0C. At the exhaust pipe of 

the adsorber, the bottle containing the Ca(OH)2 solution was fitted in order to confirm if the flue 

gas leaving the system contains CO2 and the amount of CO2 leaving the process. This helped to 

determine the amount of CO2 captured by the system. The experiment was monitored for 50 

minutes and at 10-minute intervals, a syringe was used to draw out 25 cm3 samples for analysis. 

The maximum adsorption capacity recorded for the 30 wt.% GO - 20 wt.% PN - membrane was 

1.32753 (
𝑚𝑜𝑙.𝐶𝑂2

𝑑𝑚3.𝑚𝑒𝑚𝑏𝑟𝑎𝑛𝑒
) which was considerably high compared to that in literature. The results 

showed carbon capture efficiency of 80 % for the membrane doped with ionic liquids/graphene 

oxide. These results confirmed the possibility of using the membrane doped with ionic 

liquids/graphene oxide for efficient and effective carbon capture. 

 

 

Keywords: Adsorption; Biogas; Biomass; Carbon capture; Membrane-Ionic liquid system; 

Post-combustion


