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Hydrogen storage in porous materials gained considerable interest, since in the past 15 years many 

new coordination polymers or framework materials have been synthesized, which show a permanent 

ultra-high porosity and an extremely large specific surface area [1-3]. Different classes of these novel 

highly porous structures, e.g., metal-organic frameworks (MOFs), zeolitic imidazolate frameworks 

(ZIFs) or covalent organic frameworks (COFs), have been extensively studied for applications in gas 

storage. Beside their large surface area, these crystalline frameworks possess well-defined pore sizes 

having a uniform distribution.  

Typically, the interaction of the adsorbent and hydrogen molecules is simply governed by van der 

Waals forces and therefore high storage capacities can only be achieved at low temperatures. As 

known from activated carbons, the maximum hydrogen uptake at high pressure and 77 K shows an 

almost linear correlation with the specific surface area even for these nanoporous framework 

materials consisting of various other elements than carbon [4]. Furthermore, frameworks possessing 

smaller pores show typically a higher heat of adsorption. Both, maximum hydrogen storage capacity 

and heat of adsorption have to be considered to optimize the materials for their potential application 

[5]. Furthermore, for technical application the key parameter is the usable capacity, which is the 

amount of hydrogen that can be delivered between the maximum pressure of the tank system and 

the back pressure required by the fuel cell [6]. The presentation will give a short overview of the 

current status and discuss the future challenges [7]. 
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