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Abstract : Small size polymer electrolyte membrane fuel cell (PEMFC) stacks were prepared
using carbon composite and graphite bipolar plates and their performances were evaluated on
reactant gas and operating time. In comparison to single cell and stack, it was identified that
home-made bipolar plate was well-designed to maximize stack performance as high as that of
single cell. During long-term operation, the performances of stacks using two different kinds
of bipolar plates were compared. The decrease of performance in both stacks was accelerated
with increasing load current. It was observed from stack test that the stack performance using
carbon composite bipolar plate was very similar to that using graphite bipolar plate.
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Fig. 1. Pictures of compression-molded carbon composite
bipolar plate. Gas channel(left) and cooling line(right).
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Fig. 2. Pictures of MEA(left) and gold-coated current
collector(right).
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Fig. 4. Stack operation system(up) and PEMFC stack(down).

Table 1. B2 T2 AV AT =9} 7| A 3= v
Graphite BP Composite BP DOE® target

Resistivity®
Cem) 0.044 0.168 <0.01
100 b
Permeability 12x10°  36x10° <2x10°

(ecm’/cm?*sec-atm)

*Through-plane conductivity including contact resistance
®80°C, 3atm, *Department of Energy, USA

(@) by

Fig. 5. SEM images of graphite (a) and carbon composite (b)
bipolar plate.

Fig. 6. Pictures of water bubble (<1 mm size) on the
surface of graphite (a) and carbon composite (b) bipolar plate.
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Fig. 7. Performance of PEMFC stack. (a) stack using carbon
composite bipolar plate, (b) stack using graphite bipolar plate.
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stack using carbon composite bipolar plate, (b) stack using
graphite bipolar plate.
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Fig. 9. Comparison to single cell and stack. (a) stack using
carbon composite bipolar plate, (b) stack using graphite
bipolar plate.
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current. (a) stack using carbon composite bipolar plate,
(b) stack using graphite bipolar plate.
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