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Multicomponent alloys with close to the equiatomic component content, crystallizing in the form of solid solutions with a BCC and FCC type structure, the so-called high-entropy alloys (HEAs), attract a great attention due to the combination of unique mechanical, physical and chemical properties. An abnormally high sorption capacity respect to hydrogen was found for this class of alloys [1]. Moreover, group 5 metals (V, Nb, Ta), which are part of many HEAs, have a uniquely high permeability to hydrogen, especially at close to room temperatures [2], which makes them particularly attractive for membrane hydrogen separation. However, the use of HEAs in membranes, especially composite metal-polymer membranes, is significantly hampered due to their tendency for surface passivation. To overcome this problem, it is proposed to spray palladium directly onto the HEA particles during the manufacture of metal-polymer membranes.
In this work, Ti-Zr-Nb-Hf-Ta-V and Ti-V-Zr-Nb-Ta alloys obtained in the form of micro-sized fibers by ion-plasma sputtering were studied [3]. Palladium was applied by vacuum spraying. The interaction of hydrogen with alloys was studied by volumetric method. It is shown that after coating, the temperature of interaction with hydrogen decreases from 400 °C to room temperature without prior high-temperature activation. According to the XR-data, the presence of palladium does not affect the structural parameters of the resulting hydrides. The formation of hydrides is not completely reversible due to the high thermal stability of the hydride phases.
For the preparation of membranes, HEA fibers were subjected to cyclic hydrogenation/dehydrogenation followed by mechanical activation (MA) in a planetary ball mill. Palladium was sprayed onto the resulting metal powder, then mixed with Sabic ® polyethylene granules. The study of transport properties of composite metal-polymer materials was carried out by the barometric method on films with a thickness of about 100 microns obtained by thermal pressuring. The permeability and ideal selectivity of the membranes with respect to H2, CH4, CO2, He, Ar, N2 were determined based on the measurement results. The dependence of the main functional parameters of the membranes on their composition and processing conditions has been produced.
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