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Simulation study on dissolution of SO, into water and toluene in

multi-phase Bunsen reaction
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Abstract: H,S chemical reaction cycle is an effective method to reutilize sulfur-containing pollutants for producing
hydrogen and sulfuric acid.Bunsen reaction is the major bottleneck to realize H,S chemical reaction cycle.Using iodine-
toluene to conduct the multi-phase Bunsen reaction at ambient temperature can suppress side reactions, and avoid the
deposition of iodine vapor and mitigate corrosion issues.This study aims to simulate the dissolution of SO, in water and
toluene ,which is the rate controlling step of the multi-phase Bunsen reaction.Flash 2 module is used as the unit operation
module. ELECNRTL model and RK-SOAVE model are respectively used to describe the physical properties of the SO,-
water system and the SO,-toluene system. Henry’s coefficient of the SO,-water system at high temperature and high
pressure is modified.In addition,the variations of the solubility of SO, in water and toluene at different temperatures and
pressures are investigated by using the sensitivity analysis.
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