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Abstract

Pd-Cu alloy membrane for hydrogen separation was fabricated by sputtering and Cu reflow process. At
first, the Pd and Cu was continuously deposited by sputtering method on oxidized Si support, the Cu reflow
process was followed. Microstructure of the surface and permeability of the membrane was investigated depend-
ing on various reflow temperature, time, Pd/Cu composition and supports. With respect to our result, Pd-
Cu thin film (90 wt.% Pd/10 wt.% Cu) deposited by sputtering process with thickness of 2 um was heat-
treated for Cu reflow. The voids of the membrane surface were completely filled and the dense crystal surface
was formed by Cu reflow behavior at 700°C for 1 hour. Cu reflow process, which is adopted for our work,
could be applied to fabrication of dense Pd-alloy membrane for hydrogen separation regardless of supports.
Ceramic or metal support could be easily used for the membrane fabricated by reflow process. The Cu reflow
process must result in void-free surface and dense crystalline of Pd-alloy membrane, which is responsible

for improved selectivity of the membrane.

Keywords : Cu reflow, Oxidized Si support, Pd-Cu alloy hydrogen membrane, Sputtering deposifion, Hydro-

gen separation
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Fig. 1. The diagram of Cu reflow process.
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Fig. 2. Complete filing characteristics of reflowed

MOCVD-Cu films for 1 Giga DRAM pattern™.
(a) as deposited, (b) after reflow.
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Fig. 3. SEM photographs of (a) annealed at 700°C SiO,/
Cu/Pd coatings, (b) reflowed at 700°C SiO,/Pd/
Cu coatings.
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Fig. 4. Hydrogen permeability and selectivity of Pd-Cu-
Ni alloy membrane with voids (a) and without
voids (b) (Ap=2.2psi, Inlet:50% H,+50% N,
Porous Ni support®).
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Fig. 5. SEM photographs of the Pd-Cu alloy membrane
in various Cu reflow temperature. (a) as-
deposited, (b) 600°C, (c) 650°C, (d) 680°C, (e)
700°C.
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Fig. 8. SEM photographs of the Pd-Cu alloy membrane
on different support materials. (a) SiO,, (b) AlLO;
ceramic, (c) Porous Ni support.
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