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Energy storage devices are key in multiple technologies of interest for the security and defence
sectors such as hybrid and electric vehicles, mobile communications, portable and wearable
electronics, smart sensors and internet of things. Graphene offers an outstanding material platform
for enhancing the capabilities of these devices not only in terms of specifications but also in
versatility, as it can be incorporated into flexible substrates and textiles.

In this presentation, various graphene-based supercapacitor technologies using composite
hierarchic electrode structures will be presented [1-5]. The graphene porous scaffolds are
fabricated either by chemical vapor deposition of graphene on sacrificial 3-dimensional metal
foams or by laser-driven conversion of compact graphene oxide layers into 3-dimensional open
networks of exfoliated flakes of reduced graphene oxide. These scaffolds are then functionalized
with nanostructured pseudo-capacitive materials including conducting polymers and metal
hydroxides. The unique combination of high specific surface area and outstanding electrical and
mechanical properties of the graphene porous scaffolds and their composites offers new
possibilities in energy storage devices.
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