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Due to exceptional high bulk density of hydrogen atoms at ambient temperature and pressure intermetallic hydrides are widely used as media for compact and safe hydrogen storage. Modification of intermetallics composition allows user to adapt metal-hydride materials to specific technical requirements. It is well known that La substitution in the LaNi5–type alloys by Ce or Mm (commercial mixture of rare-earth metals) affects significantly equilibrium pressures of hydrogen absorption and desorption, hysteresis parameters and enthalpies of hydrogenation/dehydrogenation.

In this work two systems, namely La0.75Mm0.25Ni5—H2 and La0.5Mm0.5Ni5—H2 were studied within temperature range of 273 to 308 K to estimate their application potential. Thermodynamic parameters of hydrogen interaction with these intermetallic compounds were compared with LaNi5 as a standard.

P-C-T diagrams were measured for activated samples, i.e. after ten hydrogenation/dehydrogenation cycles. The hydrogen capacity of both studied alloys exceeds 6.3 H/IMC and there is no significant change in the plateau length within studied temperature and pressure ranges. Both absorption and desorption equilibrium pressures regularly increase with increasing temperature. There is no plateau sloping on the absorption and desorption isotherms regardless the experimental temperature. The hysteresis factors is expressed in terms of free energy losses h = RTln(pa/pd). The hysteresis factors at 273 K for IMCs studied are close to 2 kJ/mol H2 and subsequent temperature increase results in a reduction of hysteresis, but there is no clear dependence of hysteresis on temperature and Mm content.
The values of enthalpy and entropy changes for hydride formation and decomposition reactions were calculated from the van’t Hoff plots lnP vs 1/T. A combination of a standard Sievert’s method for studying P-C-T diagrams with Tian-Calvet heat-conducting microcalorimetry allows us to obtain experimental values of differential molar enthalpy changes of hydrogenation/dehydrogenation processes at 308 K from heat generation or heat absorption curves. The values of Hdif remain independent on hydrogen content within the whole two-phase region. Increase of Mm content in the intermetallic compounds results in a reduction of the │Hdif│ at that experimental and calculated values agree well for the studied systems. 
