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This study investigated the effect of hydrogen permeance and selectivity, catalyst amount, H,O/CO ratio in a feed stream,
and Ar sweep gas on the performance of a water gas shift reaction in a membrane reactor. It was observed that a minimum
hydrogen selectivity of 100 was needed in a membrane reactor to obtain a hydrogen yield higher than the one at equilibrium
and the hydrogen yield enhancement gradually decreased as the hydrogen permeance increased. The CO conversion in a mem-
brane reactor initially increased with the catalyst amount and reached a plateau later for a membrane reactor with a low hydro-
gen permeance while the high CO conversion independent of a catalyst amount was observed for a membrane reactor with
a high hydrogen permeance. For the H,O/CO ratio in a feed stream higher than 1.5, a hydrogen permeance had little effect
on the CO conversion in a membrane reactor and it was found that a minimum Ar molar flow rate of 6.7 x 10° mol s” was
needed to achieve the CO conversion higher than the one at equilibrium in a membrane reactor.
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2.2. £A| AlE80|M(numerical simulation)
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Table 1. Reaction Conditions and Properties of a Membrane Used in

a Membrane Reactor

)

Items Conditions
Feo (mol s™) 1 x 10°
Reactor CO:H,0:H»:CO, 1:0.9-1.8:0.8:0.3
Catalyst amount (g) 2-10
Length (cm) 1
Diameter (cm) 4

H, permeance

8 7
(mol m'zs'IPa'l) X107 ~ 1x10

Tubular membrane
H, selectivity 10-10*

Sweep gas, Far (mol s') 6.7x10% ~ 6.7x10™
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S 154 $10000
3 —v—S1000
o] $100
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H, permeance/ 10° mol m’s'Pa’
Figure 1. Effect of hydrogen permeance and hydrogen selectivity on H,
yield in a membrane reactor (S: hydrogen selectivity).
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Figure 2. Effect of the amount of a catalyst used and hydrogen
permeance on CO conversion in a membrane reactor.
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Figure 4. Effect of a hydrogen permeance and Ar sweep gas flow rate
on CO conversion in a membrane reactor.
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