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      The polycrystalline materials and the ball milled powder contain a large number of extended defects like dislocations, stacking faults and grain boundaries. Some experimental data suggest that the hydrogen diffusion rate through the area with such defects is much higher than in the case of the crystalline materials. Thus, the interface diffusion could play a fundamental role in the decomposition and formation of the magnesium-based hydrides. Despite the importance of this topic in the identification of the efficient procedures for the hydrogen storage and decomposition, there is no systematic atomistic description of the hydrogen migration through the grain boundaries and the interfaces of the magnesium-based hydride materials.

      In the present contribution we report the results of the DFT electronic structure calculations performed by code CASTEP,[1] in order to elucidate the structure of the grain boundaries and interfaces between the magnesium-based materials (especially, considering the polymorph α-MgH2), and the hydrogen diffusion through these interfaces.
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