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Design and control of heat-integrated double side-stream extractive distillation
process for separation of benzene/isopropanol/ water

XU Liang , BAI Wen-shuai” , XUE Wei, TAN Zhao-yang
(Hebei Provincial Key Laboratory of Green Chemical Technology & High Efficient Energy Saving, Tianjin Key Laboratory
of Chemical Process Safety, School of Chemical Engineering, Hebei University of Technology, Tianjin 300230, China)

Abstract: A novel thermally-integrated double side-steam extractive distillation process scheme is proposed for
separating benzene/isopropanol/water in a ternary azeotropic system. Compared with traditional process scheme, this
thermally-integrated process scheme can further reduce TAC by 15.8% and CO, emission by 18.88%. The dynamic
controllability of two processes is further studied ,and the open-loop and closed-loop methods are both applied to find the
temperature control stage.A high robust control structure ( CS1) is designed for traditional distillation system.At the same
time , the bypass strategy and the addition of a small heat exchanger are applied to the thermally-integrated control.Two
robust control structures named CS2 and CS3 are designed for the thermally-integrated distillation system. The
performances of these control structures are tested by adding + 10% and +20% disturbances in feed flowrate and
composition. It is found that CS1 has good dynamic characteristics under feed flow disturbance and component
disturbance.Both CS2 and CS3 can resist the disturbances of feed flow and composition, but the control effect of CS3 is
better than CS2.
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