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Membrane gas permeation is now employed in the separation of a variety of gas

mixtures, being separation of hydrogen one of the most promising applications in the

near future considering its potential as a clean alternative energy. Among the different

types of developed hydrogen separation membranes, the palladium membranes have

high hydrogen permeability and complete hydrogen selectivity.

However, the lack of novel Pd-alloys materials that provide optimum diffusivity, flux and

contaminant resistance with low-cost, and also lack of optimal methodologies for

large-scale production of defect-free, thin film membranes, are some of the major

challenges to achieve the target.

In this context, the production of new Pd-based composite membrane consisting of a

thin layer of Pd (or its alloy) deposited onto a porous support instead of unsupported

thick Pd-based foil (high Pd cost and poor permeation properties) is very promising.

In this work, composite (Pd-based/porous support) membranes were developed.

Previously to deposit the selective layer, an intermediate barrier layer (i.e. YSZ) has

been deposited on porous stainless steel supports by Atmospheric Plasma Spraying

(APS) technique. This interlayer reduces both surface roughness and surface average

pore diameter, and avoids intermetallic diffusion (support/selective layer). Finally,

Pd-Ag and Pd-Ag-X (X= V, Nb) selective layers were deposited by PVD-magnetron

sputtering (PVD-MS). The PVD-MS processes conditions, such as targets power, Ar

flow rate and bias voltage, were studied with the aim of obtaining a Pd-based

defect-free dense layer.

The manufactured membranes have been characterized by optical profilometry,

Scanning Electron Microscopy (SEM), and Energy dispersive X-ray spectroscopy

(EDS). Gas permeation properties for H2 and N2 through the Pd-based membranes

have been investigated in detail as a function of differential pressure, temperature and

time exposure. Finally, the results of permeability and selectivity of H2 and N2 on

Pd-based membranes produced by PVD-MS have been discussed, analyzed, and

compared with those obtained by conventional deposition methods.
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