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Development of Carbon Composite Bipolar Plates for PEMFC

Jun Woo Lim*f

ABSTRACT: The proton exchange membrane fuel cell (PEMFC) system has many potential uses as an
environmentally friendly power source. Carbon fiber composite bipolar plates are highly corrosion resistant and have
high specific strength and stiffness in acidic environments, however, the relatively low electrical conductivity is a
major issue which reduces the efficiency of PEMFC. In this study, electrically conductive particles (graphite powder
and carbon black) are applied to carbon-epoxy composite prepregs to reduce the electrical resistance of the bipolar
plates. The electrical resistance and mechanical properties are measured using conventional test methods, and a unit
cell performance evaluation of developed carbon composite bipolar plates is performed to compare with the
conventional bipolar plate.
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Fig. 1. Fabrication processes of the conductive particles-
embedded bipolar plate

Table 1. Properties of continuous unidirectional carbon fiber prepregs

Density  |Thickness after curing Fiber properties
(kg/m?) (1 ply, mm) Modulus (GPa) Strength (GPa) | Fiber volume fraction (%) | Fiber areal weight (g/m?)
1.48 x 10° 0.02 235 44 50 22
Table 2. Material properties of conductive particles
Material Particle size Purity (F.C.%) BET surface area (m>g™")
Natural graphite powder | Hyundai Coma, HC 902 2.5 um 98.5
Carbon black Ketjenblack, 34 nm 99.0 1270
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Compaction pressure
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specimen
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Fig. 2. Experimental setup for four-point probe method
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Fig. 7. SEM images of the specimens with natural graphite
powder

Fig. 8. SEM images of the enlarged specimen with graphite
powder
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