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Abstract: GNS/PVDF composites were prepared using graphite nanosheets (GNS) and poly(vinylidene fluoride) (PVDF)
for flexible thermoelectric application. We measured the electrical conductivity, thermal conductivity and Seebeck coef-
ficient of GNS/PVDF composites with different contents of GNS and then evaluated the thermoelectric properties of
GNS/PVDF composites. The electrical conductivity of GNS/PVDF composites increased from 389 to 1512 S/m with
increasing the content of GNS from 10 to 70 wt%. While the electrical conductivity dramatically increased, Seebeck coef-
ficient and thermal conductivity did not show any big difference as the content of GNS increases. In this study, we dem-
onstrated that GNS/PVDF composites improved the thermoelectric properties by decreasing the thermal conductivity due
to the phonon scattering at the interfaces between polymer and GNS nanoplatelets.
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Figure 1. SEM images of the fractured surface of GNS/PVDF com-
posites with (a) 10 wt%; (b) 30 wt%; (c) 50 wt%; (d) 70 wt% GNS.
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Figure 2. Electrical conductivity of GNS/PVDF composites as a
function of GNS content.
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Figure 3. Seebeck coefficients of GNS/PVDF composites with dif-
ferent contents of GNS as a function of temperature.

Table 1. Electrical Conductivity, Seebeck Coefficient, Specific
Heat Capacity and Thermal Conductivity of GNS/PVDF
Composites as a Function of GNS Content

GNS Electrical Seebeck Specific Termal
contents conductivity coefficient heat capacity conductivity
(Wt%) (S/m) (LV/K) J/g’k) (W/mk)
10 3.89x10? 26.7 1.09 2.31x10"
30 9.15x10? 28.3 0.96 2.38x10"
50 1.45%x10% 29.6 0.81 2.41x10"
70 1.51x10° 31.2 0.83 2.39x10"
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