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ZeiEREL () Development of Solid Oxide Fuel Cell Anode for Direct Utilization of
Dimethylether Fuel operated at 600°C
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In this study, we developed R-MnO, catalyst that has higher activity for anode of the
direct-DME fuel cell operated at intermediate-temperature. In order to investigate the mechanism how
this catalyst makes a high activity, we applied both the a. c. impedance measurements and the inelastic
neutron scattering. We found that the specific crystal structure of R-MnO, (especially typical O-O bond
length of R-MnO;) make the proton conductivity in the catalyst higher, and then the fuel cell

performance is increased with this anodic catalyst.
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Fig. 1. Schematic of the measurement unit. The H, was supplied to the upper
surface (anode) of the wet MnO, pellet (2 cm diameter, 0.6 mm thickness),
while dry air was supplied to the opposite surface (cathode) in a housing unit
made of perfluoroalkoxyalkane.
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Fig. 2 Nyquist plots for various electrolytes made of different crystal types
MnO,. Distilled water (0.4 mL) was added to the surface of each pellet to
provide the wet conditions. The AC frequency was tested from 0.01 Hz to
100 kHz for AC impedance measurements at room temperature. An applied
voltage of 100 mV was used for each measurement. The H, was not supplied
to MnO, electrolytes for their AC impedance measurements.
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Fig. 3 Temperature dependence of the conductivity on various
electrolytes made of different crystal types MnO,.
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Fig. 4 Inelastic neutron scattering of protonated R-MnO,(PRMO) in
comparison with that of ice.
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