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5. Summary and conclusions

In this study, an ultra-thin, long, high-performance (in terms of
its H2 permeance and selectivity) supported palladium membrane
is used in a membrane reactor system to produce pure hydrogen
through the use of the water-gas shift reaction from a gas stream
with a simulated reformate composition. The membrane is charac-
terized using single-gas permeation measurements. A Cu–Zn/Al2O3
catalyst is utilized for the WGS reaction. The system performance
is investigated under various experimental conditions, namely,
different pressures, feed flow rates and sweep ratios. The best per-
formance is obtained at T = 300 ◦C, P = 4.46 bar and the permeate
sweep gas ratio = 0.3 with almost complete CO conversion and 90%
hydrogen recovery. The product hydrogen purity is always at more
than 99.9% with CO concentration of less than 100 ppm. A model
is used for further study of the design aspects of the system. It is
shown that the Pd membrane reactor system under study is capa-
ble of delivering almost complete CO conversion and H2 recovery
at experimental conditions akin to the industrial applications. The
membrane exhibits good stability with only a 6% change in the H2
permeance, and almost no change in the permeation rates of the
other gases after being used in the reactor for more than a month
under the WGS environment. Hence, it is concluded that the Pd-
based WGS-MR is, potentially, a promising system for hydrogen
production for fuel cell applications.
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