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Acid doped polybenzimidazole (PBI) membranes have
been suggested as electrolyte for proton exchange membrane
fuel cells (PEMFC).[1231 Methods for preparing gas
diffusion electrodes and membrane-electrode assemblies
(MEASs) with PBlI membranes have been developed by
several groups.“>! In this work electrodes were constructed
with PBI as the catalyst binder by tapecasting (Figure 1).
The PBI-containing electrodes were doped with phosphoric
acld to order to Improve the proton conductivity and hot-

pressed onto acid doped PBI membranes for fuel cell tests.

The performance of PBlI membrane-based fuel cells was
Investigated with electrodes of varied porosities at
temperatures up to 200°C. Figure 3 shows a set of
polarization curves obtained from electrodes with overall
porosities of 43 and 62%, respectively, operating on both
oxygen and air at the cathode. Significant improvement for
electrodes of high overall porosity was observed with air In
the high current density range, where mass transportation Is
limiting the fuel cell performance.
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Figure 1. Tape-casting machine for Current density,mA/cm? Current density, mA/cm?
preparing gas diffusion electrodes. Figure 4. Polarization curves of a PBI cell Figure 3. Polarization curves of a PBI fuel cell

under different pressures at 200°C. under ambient pressure at 200°C. Electrode: 0.6

Several chemicals were used as additives| Electrode: 0.6 mgPt/cm?; 25 cm? Overall mgPt/cm?, 25 cm? H, and O, flow: 24 L/ht; Air
into the catalyst slurry for improving the| Porosity: 62%; Fuel flow: 10 L/h; O, flow: 'flow: 48 L/ht.

: 4 L/h; Air flow: 8 L/h. E—
porosity of electrodes. The results are shown Table 1. FC performance with different
In Figure 2. Ammonium oxalate seems to be Wwith H, and H, containing |electrodes under different pressures.
an effective one, giving an improved overall| 2505 CO, as fuel, Figure 4 shows Current density (mA/cm?)
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