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Study on Graphite/Polypropylene/Liquid Crystalline Polymer Composite
for a Bipolar Plate of Polymer Electrolyte Membrane Fuel Cell
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Abstract We investigated mechanical, rheological and electrical properties of graphite/PP/LCP composites for a
bipolar plate of the polymer electrolyte membrane fuel cell. The composites containing very low molecular weighted
PP showed much higher electrical conductivity compared with other thermoplastics. This was attributed to the
enhanced dispersion of graphite particles due to the low viscosity of the PP. The conductivity of the composites was
increased in a great extent by incorporation of small amount of carbon nano tube (CNT). However, the acid treated
CNT which contains oxygen atoms did not increase the conductivity of the composite. From this result, it is concluded
that the CNT has higher affinity with non polar polymer. The composite with low molecular weighted PP provided
good processability so that the composites can be processed by an injection molding while the mechanical strength
is deficient compared to other polymers. In order to reinforce the low mechanical property, LCP/PP was used as a
binder and the graphite/PP/LCP composite showed the higher conductivity and moderate mechanical strength

maintaining suitable processability.
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Fig. 1. Diagram for preparation of the samples.
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Fig. 2. The electrical conductivity of PP/graphite
composites. PP-Hflow indicates high flow
grade (MFI = 50 dg/min) and PP-Mflow indicates
general injection molding grade (MFI = 11
dg/min). (b) The electrical conductivity of
PP-Hflow/graphite (50 wt.%/50  wt.%)
composites as a function of CNT content.
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Fig. 3. Flexural modulus of graphite/PP composites.
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Fig. 4. (a) Viscosity of graphite/PP-Hflow composites.
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