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Abstract — A membrane reactor concept, which combines the typical characteristics
of chemical reaction with separation process, has been analyzed and simulated in this
study. The advantages of the use of a membrane reactor include chemical equilibrium
shift towards higher reactant conversion and purer product than the traditional
reactors.

A membrane reactor model which incorporates a catalytic reaction zone and a
separation membrane is proposed. The water-gas shift reaction to produce hydrogen
was chosen as a model reaction to be investigated. The membrane reactor is divided
into smaller parts by number of n and each part (named cell), which contains both
reaction and product separation function is modeled. One of the membrane outlet
streams is connected to the next cell, which is repeated up to the last cell. The
simulation results can be used for various purposes including decision of optimum
operating condition and membrane reactor design.
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Table 1. Mole fraction of streams.

H,0 CO, H, N,
0.030 0.384

material}] CO
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A. Kinetic parameters of water-gas shift
reaction

A =25 x 10° exp(-21500/1.9877)

ki = exp(-29364/1.987T + 40.32/1.987)

kr = 6 x 10" exp(-26800/1.987T)

K., = exp(4577.8/T — 4.33)

Kco = exp(3064/1.987T — 6.74/1.987)

Kcoz = exp(12542/1.987T — 18.45/1.987)

Kizo = exp(-6216/1.987T + 12.77/1.987)

B. Hydrogen permeability for Pd membrane
Qo = 2.95 x 10" exp(-5833.5/T)
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