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Abstract: Cost-effective, solution-processable and high-quality nanomaterials have critical roles in the
development of advanced polymer composite films which combine mechanical robustness with
functional properties such as electrical conductivity for many applications. This study first fabricated 3
nm-thick graphene platelets (GnPs) which have an electrical conductivity of 1460 S/cm; each platelet
may contain double or a few layers of graphene whose C/O ratio was measured as 13.2. We then
developed epoxy/GnP composite films by a layer-by-layer method through two-step curing. A
percolation threshold of electrical conductivity was observed at merely 0.6 vol% GnPs, and the
composite electrical conductivity increased to 1298.7 S/cm at 20.0 vol%. The composite films were
mechanically strong to be used as the cost-effective electrodes for flexible supercapacitors. Specific
capacitance 50.1 F/g was recorded for the 15.0 vol% composite film by two-electrode configuration, in
comparison with the specific capacitance 41 F/g for commercial multi-walled carbon nanotubes. More
importantly, impressive capacitance was found at a high current density of 20 A/g, which is desired in
practical applications. The film electrode demonstrated a capacitance retention rate of 94.7% through
20,000 cycles. At a bending angle of 90°, it exhibited a capacitance of 38.9 F/g at 100 mV's.
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