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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.
The novel series of mixed-metal boron-based materials were prepared using mechano-chemical methods, i.e. ball milling (BM), which is among the most commonly used preparative methods for synthesis of hydrogen storage materials. Several metathesis or chemical reactions may occur simultaneously during BM, depending on the physical and chemical conditions and usually a mixture of phases is obtained. The SR-PXD and MAS NMR study reveal, that the novel materials decompose via several reactions, including phases obtained as biproduct from the synthesis. This knowlegde may allow further optimization of the reaction pathways for the hydrogen release and uptake in future hydrogen storage materials.
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