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Ni(Co)-based nanomaterials could be used as effective catalysts for different chemical reactions, where atomic/molecular hydrogen is involved. E.g., they could be used as catalyst for CO2 methanation [1] or for the effective generation of hydrogen by hydrolysis of NaBH4 [2]. At the same time, it is known that Co-based nanopowders possess high electrochemical discharge capacity [3]. However, despite the long history of the investigation of the hydrogenation of nickel, the nature of hydrogen absorption by the nickel-based nanomaterials is still debatable [3]. The question about the correlation of catalytic and hydrogenation properties is also opened. The aim of this report will be the overview of the relationships between the structure of mono Ni(Co) and bimetallic Ni/Co nanostructured powders and their hydrogenation properties. 
Mono Ni(Co) and bimetallic Ni/Co nanostructured powders were synthesized by chemical reduction and by leaching of Al from the Ni/Co/Al alloys at different ratios of elements. The structure of the obtained nanopowders was carefully investigated using SEM, TEM, HRTEM, XRD, SAXS and low-temperature gas adsorption techniques. Electrochemical and gas hydrogenation of obtained nanomaterials were investigated also by the different techniques. 
It was found that majority of the studied samples were characterized by substantial discharge capacity despite the quit low porosity of the powders. For example, despite the low porosity, the Nickel-leached as well Ni-NPs (obtained by chemical reduction) were characterized by discharge capacity in the range 10150 mAh/g. This fact was clarified by the precisions investigations of the structure. Thus, the size of Ni particles, obtained by the different methods, was within range 10100 mm. The results of HRTEM indicates the mono- or polycrystalline nature of the samples with the size of crystallites (calculated by XRD patterns) in the range 590 nm. The detailed analysis of SAXS patterns indicates the presence of inhomogeneities with the size of 610 Å for the Ni nanopowders. Such inhomogeneities are caused by the diffusive borders between the crystallites and are too small for the diffusion of the nitrogen but are enough for the permeability and/or absorption of hydrogen. The analysis of the dependence of hydrogenation properties on “the disordering of structure” will be done for the nanopowders with different crystallite size as well as for amorphous samples. The relationships between the structure of Ni and Ni-Co nanopowders and observed hydrogenation properties will be analyzed also on the dependence of the Ni/Co ratio.
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