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A novel double dividing-wall reactive distillation column and its behaviors

GU Ke, CHEN Hai-sheng, YUAN Yang, QIAN Xing, HUANG Ke-jin"
(College of Information Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: Separation of quaternary reversible reactants with the worst relative volatility ranking by conventional
reactive distillation column system ( CRDS) requires too low reactant concentration for side-line outlet of reactive
distillation column,which is unfavorable to the conversion of reactants and will augment the energy consumption of the
system.To solve this problem, three renovation ways can be selected; ( 1 ) a vapor flow is withdrawn from the
conventional distillation column to heat the reactive distillation column; ( ii ) mass transfer operation is added into the
interlinking flows between two distillation columns; (iii ) these two columns are integrated in one shell , thereby leading to
the proposal of a novel double dividing-wall reactive distillation column ( DD-RDC).This DD-RDC allows a relatively
high concentration profile of the lightest reactant at the top end of the left dividing wall.In terms of the separation of an
ideal quaternary reacting mixture system, CRDS and DD-RDC are compared and analyzed.The obtained results show that
the latter shows more advantageous over the former with reduced capital investment and operating cost. The parametric
analysis is further carried out with reference to the chemical equilibrium constant and product purity.The obtained results
demonstrate again that the steady-state behaviors of DD-RDC are quite robust.
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