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Abstract

High purity hydrogen is considered today as a promising clean fuel and a high potential
renewable energy for the future, especially the hydrogen fuel cell industry. In practical, hydrogen
can be produced from chemical reaction processes but its purity cannot be directly used in any
aspects. Therefore, the separation process of hydrogen gas having high purity is essentially
important. One of the most attractive separation processes is membrane separation. It is effective,
effortless and environmentally-friendly technology. From the studied researches, it was found that
hydrogen separation by dense membrane is the most effective for separating hydrogen comparing
to polymeric membrane and porous membrane. Both ceramic and metallic dense membranes
show high selectivity to hydrogen, but metallic membrane has higher hydrogen flux than ceramic
membrane. Although palladium membrane has lower permeability than niobuim (Nb), vanadium
(Va) and tantalum (Ta) but there is no oxide layer during the operation. Moreover, an increasing the
efficiency can by developed by using palladium alloy membrane. The H2 permeability was
increased to 4.1 and 2.3 times for palladium-yithrium alloy and palladium-silver alloy membranes,
respectively. The selection of membrane highly depends on a purity of hydrogen and operating
condition. Metallic membrane can produce high-purity hydrogen, but high cost of the production

while polymeric membrane is low cost.

Keywords: pure hydrogen separation; palladium membrane; palladium alloys membrane; fuel cell
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