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Abstract — A Pd-Cu-Ni alloyed hydrogen membrane has fabricated on porous nickel support formed by nickel pow-
der. Porous nickel support made by sintering shows a strong resistance to hydrogen embrittlement and thermal fatigue.
Plasma surface modification treatment is introduced as pre-treatment process instead of conventional HCl wet activa-
tion. Nickel was electroplated to a thickness of 2 um in order in to fill micropores at the nickel support surface. Palla-
dium and copper were deposited at thicknesses of 4 um and 0.5 pm, respectively, on the nickel coated support by DC
sputtering process. Subsequently, copper reflow at 700 °C was performed for an hour in H, ambient. And, as a result Pd-
Cu-Ni composite membrane has a pinhole-free and extremely dense microstructure, having a good adhesion to the
porous nickel support and infinite hydrogen selectivity in H,/N, mixtures.

Key words: Cu Reflow, Porous Nickel Support, Pd-Cu-Ni Alloyd Hydrogen Membrane, Plasma Surface Treatment,
Electroplating, Sputtering Deposition
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Fig. 1. Schematic diagram of test equipment for gas permeation.

1. Mass flow controller 6. Temperature controller
2. Mixing chamber 7. Pressure controller

3. Furnace 8. Bubble flow meter

4. Membrane test unit 9. Gas chromatography

5. Thermocouple
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Fig. 4. SEM micrograph of annealed membrane cross section of Cu-
Pd sputtering coating on nickel porous support.
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Fig. 5. SEM micrograph of annealed Pd alloy coating layer at 700 °C
for 1 hr.
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Fig. 6. (a) SEM micrograph of Pd-Cu sputtering coating on nickel
porous support, (b) SEM micrograph of reflowed Pd-Cu sput-
tering coating layer at 700 °C for 1 hr.
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Fig. 7. (a) XRD patterns of Pd-Cu-Ni coatings before Cu reflow, (b)
XRD patterns of Pd-Cu-Ni coatings after Cu reflow.
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Fig. 8. SEM micrograph of membrane cross section.
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