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ABSTRACT

ARTICLE INFO

A mathematical model is presented to investigate the
performance  of  tubular membrane reactor for
dehydrogenation of cyclohexane wusing a FAU type
zeolite membrane. Permeation models for cyclohexane,
benzene and hydrogen were obtained from reported
experimental data using least square method. Surface
diffusion, configurational diffusion and a polynomial
equation models were used for cyclohexane, benzene and
hydrogen permeation, respectively. Three reactor
configurations have been considered: conventional fixed
bed, full length membrane reactor and hybrid reactor. The
reactor performance has been studied in terms of conversion
of cyclohexane to produce hydrogen. The observed
conversions are ranked in the order of: full length membrane
reactor > hybrid reactor > fixed bed reactor.

The percent increase in conversion from fixed bed is
found to be maximum at 481K in hybrid reactor and at
466K in full length membrane reactor. The simulation
studies have been carried out for two feed conditions: one
with hydrogen and another without hydrogen. The conversion
is observed to be suppressed by cofeeding of hydrogen and
enhancement in the conversion is observed as a
consequence of dilution of the feed with inert gas.
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