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Multi-objective optimization study on preparation of
silane in reactive distillation column
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Abstract ; Taking Annual Total Operating Cost ( TAC ), CO, Emissions ( GEC), and Distillation Tower
Thermodynamic Efficiency (7)) as objectives, an optimization method is proposed on the basis of particle swarm
optimization (PSO ), and applied to the optimization design of the reaction distillation tower for the production of
monosilane via trichlorosilane disproportionation. A process is established in Aspen Plus V7 for simulation,and a steady-
state model is established for the dual tower configuration including a reaction distillation tower and a high-pressure
separation tower with an intermediate condenser by using an equilibrium stage model. Factors such as tower pressure,
number of trays, reflux ratio, feed position, liquid holding capacity in reaction section, and gas phase fraction in
intermediate condenser are investigated,and the optimal values of each parameter are preliminarily determined, providing
initial values and feasible regions for further deep optimization. Results show that compared with the results from single
factor sensitivity analysis,the TAC optimized by PSO algorithm saves 54. 50% ,GEC decreases by 38. 13% ,n improves

by 22. 55%.
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