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Volumetric Overall Mass Transfer Coefficients of CO, Absorption
Into Aqueous Ammonia of Fine Spray
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ABSTRACT: Carbon dioxide emissions has become the focus
of world attention. In recent years, capture and storage of CO,
(CCS) is considered to be a potential technical on reducing
CO, emissions. As a kind of new absorbent, the ammonia
solution obtains universal attention. In order to provide
reference data to the future industrial design, the absorption of
CO, into aqueous ammonia had been studied in a spray tower
at atmospheric pressure. The results show that the higher
concentration and flow rate of the aqueous ammonia solution
are beneficial to promote CO, removal efficiency. The
volumetric overall mass transfer coefficients of CO, absorption
into aqueous ammonia were measured. It was found that the
performance of the spray column varies with the tested process
parameters, including ammonia concentration, liquid flow rate,
gas flow rate, CO, concentration in inlet gas and temperature.
Experimental results show that the volumetric overall mass
transfer coefficients decreases slightly when increasing CO,
inlet concentration. The volumetric overall mass transfer
coefficients increases remarkably with the ammonia
concentration and also increases with the gas flow rate and
liquid flow rate. It was also found that the temperature affects
the volumetric overall mass transfer coefficients. When the
temperature in the spray tower is lower than 40 C, the
volumetric overall mass transfer coefficients increases with the
temperature. Whereas, when the temperature in the spray tower
is higher than 40 °C, the volumetric overall mass transfer

coefficients decreases with the increasing temperature.
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Fig. 1 Schematic diagram of CO, capture using
the spray scrubber
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Fig. 2 Effect of ammonia concentration and
liquid flow rate on CO, removal efficiency
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Fig. 3 Effect of ammonia concentration on Kgay
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Fig. 4 Effect of liquid flow rate on Kgay
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Fig. 6 Effect of gas flow rate and liquid flow rate on Kgay
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Fig. 7 Effect of CO, inlet concentration on Kgay
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