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Curved carbon based materials sheets have an enhanced capacity to store H2 and are widely studied systems 

in the field of gas storage mainly for their light weight and high porosity.   

Fullerene molecule presents a curved carbon plane and a well known ability to accept large degrees of 

charge. In fact metal ions can donate charge to the curved plane, playing a key role to optimize the H2 

binding energy and the absorption increases if the curved sheet is charged. 

For these reasons metal clusters intercalated fullerides have been recently investigated with renewed interest, 

appearing as a novel class of materials for hydrogen storage, thanks to their 

proved capability to reversibly uptake high amounts of hydrogen via a complex chemisorptions mechanism. 

The synthesis, the structural investigation and the hydrogen storage properties of these materials were 

investigated by means of in-situ neutron diffraction to understand the structural evolution during the 

hydrogenation process and the mechanism of hydrogenation was unveiled by means of the Muon Spin 

Relaxation spectroscopy (μSR). 

These materials were proved to reversibly absorb up to 5.5 wt% H2 at moderate temperature and pressure [1] 

through the catalytic effect of intercalated clusters [2]. Recently, we studied the H2 absorption/desorption 

properties of the mixed intercalated phases NaxLi(6-x)C60, succeeding in increase the absorption kinetics of 

about 67% and lowering the desorption enthalpy from 60 to 50 kJ/mol [3]. Furthermore, we also identified 

some strategies to further improve the absorption in this class of materials adding Ni, Pt and Pd nanoparticles 

to alkali metals intercalated fullerides, whose known catalytic activity towards hydrogen dissociation allows 

to increase up to 5.9 wt% H2 the absorption performances [4].  
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