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Simultaneous organic matter synthesis and absorbent regeneration by hydrothermal
treatment of alkali bicarbonate as a C02 absorbent

Takahashi, Nobuhide
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A novel CO2 utilization process integrated with a CO2 absorption process was

proposed. In the proposed process, C02 is recovered from the exhaust gas of a thermal power plant
by chemical absorption with K2C03 aqueous solution as absorbent, and formic acid is synthesized by
direct hydrothermal treatment of the CO2-absorbing solution. The effects of reaction temperature,
reaction time, concentration and C02 loading of the absorbent solution on the formic acid yield were
experimentally investigated. Based on the experimental data, a reaction kinetic analysis was
performed and a reaction model for the hydrothermal synthesis of formic acid was established.
Furthermore, a whole system including the CO2 absorption and the hydrothermal synthesis of formic
acid were simulated using Aspen plus to evaluate energy consumption and cost, and the feasibility of
the proposed process was clarified.
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A1:Absorber, P1:Pump, E1:Heat exchanger, H1:Heater, R1:Reactor, C1:Cyclone, F1 Flash chamber
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