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Thema: Materials for Hydrogen Storage 
 
The intense use of fossil hydrocarbons as energy carriers has caused an increase of CO2 in the atmosphere 
and therefore a significant global warming. Furthermore, the reserves of fossil fuels on earth are finite and 
no matter how long they will last, we have to develop an energy system without fossil fuels for the future.  
Hydrogen exhibits the highest heating value (39.4 kWh/kg) of all chemical fuels. Furthermore, hydrogen is 
regenerative and environment friendly. There are two reasons why hydrogen is not the major fuel of 
toady’s energy consumption: First of all hydrogen is just an energy carrier and has to be produced even it is 
the most abundant element in the universe, on earth it only occurs in the form of water. This implies that 
we have to invest for the solar energy conversion and this is a difficult economic task because since the 
industrialization we are used to consume energy for free. The second difficulty with hydrogen as an energy 
carrier is the low critical temperature of 33K, i.e. hydrogen is a gas at room temperature. For mobile and in 
many cases also for stationary applications the volumetric and gravimetric density of hydrogen in a storage 
material is crucial. Hydrogen can be stored by six different methods and phenomena: 
• high pressure gas cylinders (up to 800 bar) 
• liquid hydrogen in cryogenic tanks (at 21 K) 
• adsorbed hydrogen on materials with a large specific surface area (at T< 100 K) 
• absorbed on interstitial sites in a host metal (at ambient pressure and temperature) 
• chemically bond in covalent and ionic compounds (at ambient pressure) 
• oxidation of reactive metals e.g. Li, Na, with water 
The different hydrogen storage methods will be reviewed in order to define the challenges and opportuni-
ties for future research and applications. 
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