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Microstructure Membranes for Improving Fuel Cell Performance
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Abstract

Recently much attention has been paid to the residential fuel cell cogeneration system “Enefarm” as a green electrical power
source. It is imperative to operate the fuel cell at high temperature and low relative humidity for lowering its cost and improving its
durability. However, the dehydrated operating condition degrades the fuel cell performance. In order to solve this problem, we have
developed microstructure membranes with a periodic array of fine columns. The microstructure membrane increased the cell voltage
by 59 mV at the current density of 0.5 A/cm?” and the maximum power density by 40 mW/cm?. According to numerical simulations,

the microstructure membrane increases cathodic reaction efficiency, which leads to the improved fuel cell performance.
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Fig. 1 Basic principle of polymer electrolyte membrane fuel cell
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Fig. 2  Cathodic reactions for (A) flat and (B) microstructured

membrane fuel cells
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Fig. 3 Fabrication procedure for microstructured membranes
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Fig. 5 (A) Current-voltage and (B) current-power density curves for

fuel cells
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Fig. 6 Simulated current-voltage curves for fuel cells
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