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Graphene nanocomposite 
for reversible hydrogen storage







High-Strength Metallurgical Graphene HSMG®

Material obtained via crystallization of monolayer quasi monocrystalline

graphene on a liquid copper surface. It was used as a model material for

fundamental research on hydrogen sorption and desorption. Secret lies in 

functionalization of graphene as well as the decoration of it with “spill-over

catalysts” towards the creation of nanoporous three-dimensional

nanostructures suitable for industrially scaled graphene nanocomposites

that reversibly sorb hydrogen



HSMG® Manufacturing 

The industrial prototype plant 

to produce HSMG®

Graphene flakes formed on 

liquid copper







➢ Raw material - reduced graphene 
oxide 

➢ Graphene flakes are spatially 
filamented with oxygen-nitrogen 
bridges 

➢ Decoration with metallic ‘spill-over’ 
catalysts for molecular hydrogen 
dissociation reactions.

Structured graphene
composite for reversible
hydrogen storage
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Spill over catalysts 
like Pd, Ni Re-based 



Laboratory experimental model

A schematic view of the working bed 
container with peripheral devices.

Proposed laboratory demonstrator 



Laboratory experimental model



Graphene nanocomposite future

The application range of that nanomaterial is hydrogen recycling and

hydrogen recovery systems for sake of facilities for low pressure heat

treating and thermochemical treating processes. Low-pressure pumpless

compressors with nanographene sorbent beds can be used in hydrogen

green energy conversion systems or autonomic energy grids as flexible

storage of renewable energy. Improving of hydrogen absorption capacity,

over the critical threshold of 6,5% by wt., should extend the application range

to storage systems in “vehicles of the future”.



➢ Filtering membrane for reverse 
osmosis;

➢ Active element in industrial and 
biological sensors;

➢ Flexible monolayer semiconductors;

➢ Reinforcement material for 
composites

➢ Etc.

Further applications 
of HSMG®
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