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Abstract

Based on the biological desulfurization process for associated gas in Sinopec Jiangsu Oilfield, this study conducted numerical
simulations and dimensional optimizations of a biotrickling filter using computational fluid dynamics (CFD) software Fluent. A
coupled mass-transfer-reaction model was developed for hydrogen sulfide (H,S) absorption in the biotrickling filter, incorporating
steady-state plug flow assumptions and two-film theory. The results indicate that after implementing a dual-tangential-flow gas
distributor and packing materials, the biotrickling filter demonstrates improved uniformity in gas flow velocity and H,S concentration
distribution, leading to significantly enhanced desulfurization efficiency. Furthermore, while maintaining constant desulfurization
efficiency, increasing the tower diameter results in substantial growth in both required packing volume and tower capacity, with the
growth rate exhibiting a positive correlation with the diameter increase.
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