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Absorption of carbon dioxide (C02) in aqueous amine solution is an elemental technology of C02 capture
and storage (CCS), which is a promising countermeasure against global warming. In this study, a novel
idea of using water adsorption heat on solid adsorbent to regenerate aqueous amine solution was
investigated. Also, energy balance of thermal power plant with post-combustion C02 capture was
evaluated. Results from them are as follows:

(1) Adsorption heat of aqueous amine solution (Monoethanolamine, Diethanolamine) to solid adsorbent
(zeolite) was similar to adsorption heat of water. Only H20 molecule must be adsorbed on zeolite. The
results suggested that steam, which was used for regeneration of chemical absorption process, could
be produced by adsorption heat of aqueous amine solution to solid adsorbent.

(2) Energy analysis of thermal power plant showed that a flue gas was the only option of waste heat
recovery for regeneration of solid adsorbent after adsorption of aqueous amine solution.

(3) Heat integration between thermal power plant and C02 capture process was investigated. As a result,
efficiency penalty of thermal power plant with CO2 capture process was decreased by a waste heat
utilization that is to use low temperature waste heat of flue gas for regeneration of solid adsorbent.




