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Simulation of pressure-swing distillation with full heat integration

for separation of formic acid and water
LIU Dong, ZENG Rong, ZHOU Bao-giang , GAO Rui-chang”
(School of Chemical Engineering and Technology, Tianjin University, Tianjin 300072, China)

Abstract: Pressure-swing distillation with full heat integration for separation of formic acid and water is
investigated. The simulation is performed by Aspen Plus using the NRTL-HOC equation with binary interaction
parameters obtained by experimental data of vapor-liquid equilibrium. The influences of stage numbers, reflux ratio and
feed stage on the product yield and energy consumption are studied. For vacuum column, the mass fraction of formic acid
can reach 0.991 at the top of column under the following conditions:34 of theoretical plate number,7 of reflux ratio,6
and 14 of feed and recycle stream location, respectively. For atmospheric column, the mass fraction of the water at the top
of column is 0. 994 when theoretical plate number, reflux ratio and feed location are 32,8. 6 and 17, respectively.
Compared with conventional distillation, pressure-swing distillation with full heat integration can save the steam energy by
48.6% and cooled water energy by 48. 9% . The experiment of batch pressure-swing distillation demonstrates the
possibility of the process.
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