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Palladium-based membranes have been extensively studied for pre-combustion capture
process due to their hydrogen selectivity and permeability. Early commercialization of Pd
membranes involved rolled membrane plates with thicknesses of 20 pm. Many research
groups have investigated reducing the amount of Pd required in these membranes, which
directly affects their cost. Various preparation methods have been applied to prepare a thin
Pd-based membrane, including electroplating, electroless plating, and chemical vapor
deposition.

However, the a- to B-phase transition of Pd causes hydrogen embrittlement and reduces the
membrane lifespan. Although thin Pd-based membranes show high permeability, thermal
stress and hydrogen embrittlement greatly affect their stability. Performance of thin Pd
membranes prepared on substrate surfaces is further degraded by the Pd layer peeling off,
alloying with metal catalysts, and breakage caused by collision with other materials.
Consequently, development of a new structural H2 separation membrane is required.

In this work, we developed a new method for direct formation of the Pd layer in a porous
substrate. This method was used to successfully prepare a new pore-fill-type Pd membrane,
with the Pd layer encapsulated in a commercially available tubular porous a-alumina
substrate.

Fabrication of thermally stable, low cost hydrogen separation membrane for pre-combustion process was
studied. A novel composite membrane with Pd layer encapsulated in a porous a-alumina substrate was
successfully prepared. Pd was observed only in the porous substrate matrix at a depth of 10 um from the top
surface. This membrane showed extremely high H, permselectivity (aH,/N, = o0) at 773 K and good stability.




