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Complex metal hydrides such as borohydrides, based on BH4(, are currently of great interest as potential hydrogen storage materials, since they have high gravimetric hydrogen density and show a variety of decomposition temperatures. However no single material has yet been found, which fulfil all the criteria for mobile hydrogen storage [1-3]. Therefore, there is an urgent need for discovery of novel classes of materials, such as transition metal-based borohydrides as potential future hydrogen storage materials.

Here we report on the detailed structure and properties of a novel series of boron-based materials, e.g. LiZn2(BH4)5 [4]. These materials are prepared as well crystalline powders, which allow a detailed stuctural and chemical investigation. The structures of the novel alkali zinc tetrahydridoboranates were solved ab initio from high resolution powder diffraction data. The decomposition reactions are studied using in situ synchrotron radiation X-ray powder diffraction (SR-PXD), solid-state MAS NMR, and thermal analysis (TGA/DSC). 
The new materials presented here have completely novel structures, very high hydrogen contents and also low decomposition temperatures. Our findings are useful as general guide lines and inspiration for the design and preparation of novel hydrogen storage materials in the near future. Apparently, the higher the alkali metal content the higher is the thermal stability. On the other hand, some transition metals with higher Pauling electronegativity reveal a pronounced tendency to form more covalent bonds, e.g. between Zn and BH4( units as demonstrated in this work. This may provide more open structured borohydrides in the future, which may have improved kinetic properties.
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