Electrical Characterization of polymer matrix graphene composites
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Abstract

Nanocomposites are high performance materials that exhibit unusual properties and thus are of high
interest in material science. Carbon based materials have been widely used as reinforcements in
polymers. Several authors have used graphene as filler in different polymer matrix (olefin, acrylic,
styrene, polyurethane and vinyl) showing important improvements in electrical, thermal and mechanical
properties. Factors as processing technique, dispersion and compatibility between graphene and matrix
have an extremely high importance in the results.

This poster deals on the electrical characterization of 2D nanocomposites. Some reduce graphene
oxide has been prepared and characterize.

The reduce graphene oxides, with different lateral size, thickness and defects, have been combined
with different polymer matrices (PVC-plastisol, epoxy-resin, Polyamide 6 and TPU) to obtain a series of
nanocomposites. Electric impedance spectroscopy (EIS) is the technique used to characterize
electrically these nanocomposites and analyse the dielectric relaxations of these composites.

Very low percolation loads have been reached appreciating conductivity in composites with load as low
as 0,13%w. in TPU composites or 0,3%w in epoxy-resin composites. The effect of temperature has
been studied seeing a very high increase of the electrical conductivity with the temperature. The
conductivity mechanism and the effect of the humidity in function of the temperature has been also
studies.
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