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Abstract: With the help of Aspen plus.the optimum conditions were were firstly determined through the simulation
analysis of both direct and indirect separation sequence schemes for the benzene/toluene/ortho-xylene separation sys-
tem. Then, by comparing the energy consumption and fixed cost of the two schemes,it was found that the direction
separation sequence scheme saved 7. 61% in fixed cost,9% in energy consumption and 8. 87 % in total annual cost in
comparison with the indirect separation sequence scheme. Finally, by using slope criterion,a temperature gain criterion and
constant temperature plate criterion, the sensitivity plate position was determined and the control structure of distil-
lation system was established. Through dynamic simulation, the transition analysis curves of various sensitivity
plates” flux,reboiler heat load, plate temperature and product purity when the system was faced with feed flow or
feed composition disturbance were obtained, thus acquiring the optimum position of temperature control plate.
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Tab.1 Summary of distillation simulation results with shortcut method
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S B 18] 37 H 1.87 2.06 3.73 1.78
/NS B B 16. 50 16. 20 16.16 16. 37
SR H I AR A 33.21 32. 34 31.11 33.11
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Fig. 4 The relationship of operation cost with the theoretical plates for indirect separation sequence
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Tab. 2 Economic optimization results summary
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Fig. 8 Plate temperature change caused by T1 feed composition disturbance
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Fig. 9 Plate temperature change caused by T2 feed composition disturbance
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