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Efficient regeneration of CO2-rich amine solutions by frequency-controlled
microwaves
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A large amount of energy is required to desorb CO2 by heating the absorbent
solution in chemical absorption methods using amines. This study demonstrated the acceleration of
C02 desorption from amine and polyethyleneimine (PEl) absorbent solutions by molecular selective
heating using microwaves. We measured the complex dielectric constants of amine and PEIl aqueous
solutions and found that the dielectric loss tangent (tan & ) was greatly improved by C02
absorption. CO2-rich amines showed improved conductivity and increased tan & due to the formation
of carbamate and bicarbonate ions. We also demonstrated rapid temperature increases and accelerated
desorption of CO2 by microwave (2.45 GHz) or radio-frequency (200 MHz) irradiation.
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