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In a future energy system based on renewable energies, a suitable energy carrier is required to transfer energy from energy-rich periods to periods with low provision of energy by renewable sources. In this context, hydrogen is considered as the energy carrier of the future. The efficient and dense storage of hydrogen is still a challenge and a large number of possible storage approaches are discussed in literature.

An interesting approach is the storage of hydrogen in metal hydrides. Many metals react with gaseous hydrogen and form a stable hydride, which is easily storable. Some of these hydrides exhibit a high storage density (e.g. 7.6 wt-% for MgH2). The hydrogen is released by heating up. So far, a lot of work has been performed searching hydrides with a high storage density and a low decomposition temperature, but no thermodynamic analysis of the whole storage process and efficiency considerations has been published.
In this contribution, a thermodynamic analysis of a hydride storage system and the resulting storage efficiency are presented. Moreover, the storage is integrated into an energy process chain to determine the electric-to-electric efficiency of the overall process. The efficiencies are dependent on process conditions (e.g. hydrogen pressure and temperature of decomposition) and thermodynamic properties (e.g. heat of reaction). The influence of these parameters on the efficiency is presented and possibilities to increase the efficiency of this storage technology are derived.
Current investigations show that the main energy effort during hydrogen liberation is the heat of reaction. This implies that the efficiency of the hydride storage can be remarkably increased by using a hydride with a low heat of reaction. However, thermodynamic constraints limit the optimization by this approach.
