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Abstract : This paper proposes a synergistic treatment method for decalcification and carbon sequestration of fly ash
washing liquid based on a hollow fiber membrane gas distributor. The effects of gas flow rate, liquid flow rate, aeration
area,and mixed gas ratio on the efficiency of decarbonization and carbon sequestration were systematically investigated.
The results indicate that increasing the gas flow rate accelerates the CO, absorption rate by the fly ash washing liquid but
negatively impacts the CO, fixation rate.Introducing N, during the gas inflow process increases the outlet gas velocity,
leading to more uniform bubble distribution ; however, it reduces the partial pressure of CO, ,which is unfavorable for CO,
dissolution and absorption. Increasing the liquid flow rate can reduce the liquid film thickness to some extent, thereby
promoting gas-liquid mass transfer. Expanding the aeration area improves bubble dispersion,further enhancing gas-liquid
mass transfer efficiency. The experiments demonstrate that the hollow fiber membrane can efficiently generate micro-
bubbles, significantly improving gas-liquid mass transfer efficiency and thus optimizing the decalcification and carbon
sequestration process.

Key words: CO, absorption; washing liquid; hollow fiber membrane; bubbles; mass transfer
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