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Preparation and Properties of Waterborne Polyurethane/Graphene Flexible Conductive Composites
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Abstract : In order to solve the problem that graphene is difficult to disperse uniformly and easy to agglomerate in the compos-
ite with polymer matrix, different dispersants were selected to modify the graphene by non-covalent bond functionalization, and the
best dispersant was selected to prepare stable graphene dispersion. Graphene was uniformly dispersed in waterborne polyurethane
(WPU) matrix by solution blending and casting method to prepare WPU/graphene flexible conductive composites. The solvent dis-
persion effect and absorbance test results show that the polyvinyl alcohol (PVAL ) aqueous solution has strong dispersion ability for
graphene, and the prepared graphene dispersion is relatively stable. The optimum solution concentration of PVAL aqueous solution
is 15 wt%, and the absorbance reaches 2.943. The results of conductivity study show that when the graphene content is 2% of WPU
mass, the comprehensive performance of WPU/graphene flexible conductive composite is better, and its conductivity is 2.6 x 107 S/m.
On this basis, it is found that when the mass ratio of WPU : PVAL aqueous solution is 80 : 20, the tensile strength of the composite
is 116 % higher than that of the blank film without dispersant, and the conductivity is 4.5 x 10~ S/m, which is five grades higher
than that of the blank film without dispersant. Scanning electron microscopy results show that graphene can be uniformly dispersed
in the WPU matrix after adding PVAL aqueous solution, which indicates the PVAL aqueous solution has a good dispersion effect for
graphene.

Keywords : waterborne polyurethane ; graphene ; solution blending ; dispersion ; electrical conductivity
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