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With the demand for alternative energy solutions for transportation, US Department of Energy (DOE) has challenged the metal hydride community with system targets for an ideal material, including demands on 6wt% reversible hydrogen capacity at ca 100°C and 1-10atm before 2010. Since there are no materials that meet these targets, we need to discover new light-weight, high-capacity reversible hydrogen storage materials. The only class of metal hydrides that has high enough hydrogen content to meet the targets is the ‘complex type metal hydrides’. We will here review high-pressure techniques to synthesize these materials including gas-solid reactions, i.e. heat treatment under high H2-pressures, and ball milling. For discovering new materials with higher H-content, we used a unique gigapascal high-pressure technique to synthesize new Mg-containing metal hydrides, such as Mg7TiH16 (7wt%). However, with the demand for practical commercial solutions, more moderate pressures have recently been used to screen for new materials. The metal borohydrides (10-15wt%), including the Li, Mg and Ca borohydrides, is a well known class of materials considered by many research groups for application for reversible on-board hydrogen storage. Recently, we have shown how higher pressures are necessary to re-hydrogenate their decomposition products.
