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Development and evaluation of a highly efficient carbon dioxide absorption and
desorption system using pure liquid amine
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This study aimed to develop a highly efficient CO2 capture system using neat

liquid diethylenetriamines (DETAs). Seven types of DETAs were synthesized, and their C02
absorption/desorption performances were measured. The results demonstrated that DETAs had ~1.5 times
greater CO2 absorption than the reference diethanolamine (DEA). Moreover, post-absorption C02
release exceeded 80% efficiency, with the DETA having ethyl groups achieving 100% CO2 release. This
indicates the potential for a highly efficient CO2 capture system. DFT calculations and spectral
measurements revealed that DETAs form stable complexes with a 2:1 molar ratio for CO2 capture, with
carbamic acid as the main product. This study showed the potential for C02 capture technology using
neat liquid amines, representing a significant advance toward carbon capture and storage (CCS)
technologies. It also highlighted the importance of molecular design in improving CO2 capture
efficiency.
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