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Wettability of two type plates and its influence on carbon dioxide
absorption process
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Abstract: In order to improve the mass transfer efficiency of CO, absorption process, the influence of wettability of
structured packing on detailed flow and mass transfer behavior is investigated. A gas-liquid contactor is designed to
compare CO, absorption performance on two types of plates with different contact angle. 15 wt% MEA solution and
gas mixture with the proportion of CO, to air 1:3 are used in the absorption experiment. The experimental results show
that the wettability of falling liquid film on inclined plate is of great importance in determining mass transfer efficiency.
Better wettability will lead to higher mass transfer efficiency. To analyze the detailed flow and mass transfer behavior,
three dimensional Computational Fluid Dynamics (CFD) model based on Volume of Fluid (VOF) method is proposed
and simulations corresponding to the experiments are conducted. Simulation result also reveals that different contact
angle will lead to different wettability condition which leads to different velocity distribution and finally different CO,
absorption performance. From the detailed results obtained from simulation, the reasons why different contact angle
will lead to different CO, absorption performance are concluded.

Keywords: carbon dioxide absorption, interface wettability, turbulent flow, falling liquid film
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