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Hydrogen is believed to play a major role in the future energy system. The major challenge at the moment is its efficient, dense and safe storage. Compression and liquefaction are insufficient to fulfil this task, since the achievable storage density is far from satisfactory.
A number of technologies are under development to overcome this drawback. The most important approaches currently discussed in the literature are the storage
· by adsorption on the surface of a carrier material,

· in a metal hydride,

· by conversion into a combustible fuel and

· on Liquid Organic Hydrogen Carriers (LOHC).

In the LOHC concept hydrogen is stored by reversible hydrogenation of aromatic compounds. The hydrogenated LOHC can be stored without losses over long times at ambient conditions and later safely release the hydrogen in a dehydrogenation reaction.

A huge number of publications deal with materials that could be used for all storage options mentioned above. The focus of these works is mainly aiming on the energy density. However, especially for the first two alternatives energetic efficiency has not been subject of detailed research so far.
In this contribution a comparison of the different storage technologies in terms of energy efficiency and possibilities to reduce the losses are presented. Thermodynamic aspects as well as the effective storage density, which can significantly differ from the apparent energy density, will be discussed.
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