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Abstract

A palladium-nikel(Pd-Ni) alloy composite membrane has been fabricated on microporous nickel support
formed with nickel powder. Plasma surface treatment process is introduced as pre-treatment process instead
of HCI activation. Pd coating layer was prepared by dc magnetron sputtering deposition after H, plasma
surface treatment. Palladium-nickel alloy composite layer had a fairly uniform and dense surface morphology.
The membrane was characterized by permeation experiments with hydrogen and n1trogen gases at temperature
of 773 K and pressure of 2.2psi. The hydrogen permeance was 6 mi/min-cm’atm and the selectivity was

120 for hydrogen/nitrogen(H,/N,) mixing gases at 773 K.

Kewords : Porous nikel mefal support, Pd-Ni alioy hydrogen mermbrane, Plasma surface treatment, Electro

plating, Sputtering deposition
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Fig. 2. SEM micrographs of Ni electro plating.
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Fig. 4. EDS profile of annealed Pd-Ni electro plating
coating layer.

Fig. 3. SEM micrograph of annealed Pd-Ni electro
plating layer at 600°C for Shr.

Fig. 5. SEM micrograph of annealed Pd-Ni electro
plating layer at 600°C for 198hr.
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Fig. 6. SEM micrographs of (a) Pd-Ni sputtering coating
on nickel porous support (b) annealed Pd-Ni
sputtering coating layer at 600°C for 5hr.
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Fig. 7. EDS profile of annealed Pd-Ni sputtering coating

layer.
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Fig. 8. X-ray diffraction patterns of annealed Pd-Ni alloy
composite layer.
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Fig. 9. SEM micrograph of annealed Pd-Ni sputtering
coating layer at 600°C for 198hr.
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Fig. 10. Variation of permeability and selectivity of Pd-Ni
sputtering alloy composite membrane with the
temperature (Inlet : 0.5N,-0.5H,, Del-p:2.2psi
Sweep gas(Ar) : 100 mi/min).
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