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Research progress of fabrication quality control and defects
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Abstract: Owing to the excellent permeability and permselectivity toward hydrogen, palladium membranes have
attracted much attention in the fields of hydrogen separation and membrane catalytic reaction. Palladium membranes
supported on porous substrate (i.e., composite palladium membranes) have many advantages, such as thin membrane
thickness, robust mechanical strength, high H,-permeance and low cost, but the membrane preparation is challenging.
Among various preparation methods, electroless plating is the most popular. Based on such process, the membrane
quality control and defects repairing are summarized to push forward the development and application of composite
palladium membranes.
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Table 1 Comparison among Hy-permeation performances of palladium membranes based on zeolite molecular sieve- and pencil-

coated porous Al,O; substrate

Hydrogen permeation performance

Membrane Thickness/um Ref.
Temperature/C H,-flux under 100 kPa/(m*m>h™")  Hy/N, selectivity
Pd/Si—1/A1,0; 5 500 144 1300 [39]
Pd/TS—-1/AL,04 4 500 11.9 1194 [40]
Pd/Pencil/Al,O4 5 450 25.0 3700 [43]
Pd/Pencil/Al,04 5 450 22.3 >10000 [44]
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Fig. 1 Mechanism of gel coating on porous substrate for preparation of palladium membrane
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Fig. 3 Schematic diagram of enhancement of electroless plating for palladium membrane by osmosis treatmen
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Fig. 4 Schematic diagram of repairing of palladium membrane defects through reductant osmosis during electroless plating
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