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Abstract (300 word limit)
Statement of the Problem: Reactive distillation (RD) process combines two operations (reaction and distillation) in a single vessel. RD may offer many advantages over the individual reaction and distillation processes where the two operations have similar operating temperature and pressure.  In case of a finishing RD column, most of the reaction (near equilibrium) takes place in the pre-reactor and the reacted mixture along with the catalyst is fed to the distillation column where the reaction can move in the forward direction due to simultaneous product withdrawal. The existing plants based on conventional process (distillation followed by reaction) can be revamped to obtain the conversion beyond equilibrium limitation. 
In this study, a finishing RD column for the ethyl acetate (EtAc) is simulated using rate-based model of Aspen Plus. The results are compared with the data collected from a plant scale revamped RD column for ethyl acetate production. The rate-based model results matched the column profiles (plant data) better than the equilibrium (EQ) model results. The EQ model predicted higher EtAc generation rates, than the rate-based model, as it ignored mass transfer resistance. The results showed that the product purity increased with reflux rate. However, the overall conversion of ethanol in the column decreased with increased reflux.
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Figure 1: Ethyl acetate composition profile 
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