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In this research project, we aimed the development of next generation medium
temperature fuel cells, which can operate at higher temperature than 1500C. For this development,
newly prepared inorganic fillers were added to highly heat-resistant polybenzimidazole and the
properties of the thus obtained membranes were evaluated. Wet-milling synthesized inorganic solid
acid particles as well as liquid-phase and heating synthesized titanium pyrophosphate particles were
found to act as an effective additive for the membranes in the medium temperature fuel cell
operations. In addition, the three-phase interface of the electrode consisting of electrolyte/Pt
catalyst/carbon was designed. Inorganic solid acid ionomers and Pt@TiO2 core-shell catalysts
effectively reduced the redox overpotential and improved the oxidation durability.
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