Multifunctional properties of nanocomposites at very high content of Graphene Nanoplatelets
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Graphene has unsurpassed mechanical, electrical, thermal and barrier properties: it owns the highest Young modulus, it supports a lossless electron transport and shows the highest electrical conductivity, the conductive energy transport is characterised by the highest thermal diffusivity and it is impervious to other penetrant molecules[1]. Nevertheless, the production of graphene is still a challenge and the industrial applications seem very far [2].  Composites at very high content of graphene analogues may be the answer to obtain materials that maintain some properties of the magic graphene.
Graphene Nanoplatelets, GNP, can be produced at a reasonable cost for immediate industrial applications. Composite materials with a content of Graphene Nanoplatelets up to 99.9% can be manufactured having a highly oriented structure. Polymer pre-impregnated foils, Gpreg, with large area (square centimeters) and hundreds of microns thick can manufactured (maintaining its highly ordered structure, as showed in picture 1-a) that can be readily integrated in conventional composite manufacturing processes [3,4].  

Mechanical, thermal, electrical and barrier properties of polymer pre-impregnated foils at very high content of Graphene Nanoplatelets are here presented and discussed. Figure 1-b shows the interplay of properties of Gpreg films. Potential industrial applications of such class of materials are illustrated.
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Figure 1 -  Inner structure of Gpreg laminate (a), Multifunctional properties of GPregs
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