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Abstract

In this work, we attempt to fabricate a Pd-based alloy membrane on an alumina
support via a sequential electroless deposition technigue. The membrane enables the
separation of hydrogen from a mixture of hydrogen and carbon dioxide at elevated
temperature. We use commercial ceramic paste as a sealing material in which the
debindering and sintering temperatures are identified as 600 and 1150 degree Celsius,
respectively. From GC results, after proper sealing we attain desirable air tightness at

600 degree Celsius.

The electroless deposition is conducted on a flat alumina disk initially in order to
determine suitable processing parameters for targeted alloy composition. Materials
characterization such as phase, composition, and morphology are carried out. The

PdAg and PdAgCu membranes show homogenous single phase, and the surface



maintains nicely after annealing at 600 degree Celsius. However, the PdAAgCuNi
membrane behaves differently because of phase separation between Cu and Ni. The
roughness is found to increase in PdAgCu and PdAgCuNi as the deposition
progresses, a fact that is attributed to the homogenous nucleation of Cu during
electroless plating. The expected ratio for Pd-based alloy membrane can be controlled

and estimated after careful weight determination.

In addition, we successfully prepare PAAgCuNi alloy membrane on a porous
alumina tube after proper sealing and the hydrogen permeation test will be performed

shortly.
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AgNO; > g/L 2.45
Na,EDTA > g/L 67
N,H4(0.1M) » ml/L 50
NH4OH > ml/L 650
Temperature > °C 50
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Na,EDTA» g/L 20.1
NaOH » g/L 20
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Temperature » °C 65
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