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Development of lon Exchange Membranes in Membrane-Electrode Assemblies Intended for
Electrochemical Methylcyclohexane Oxidation Reaction ('Faculty of Engineering, Shinshu
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The construction of a fuel cell system that can generate electricity through direct
electrochemical oxidation of methylcyclohexane (MCH) will contribute to the improved
efficiency of hydrogen utilization based on the organic chemical hydride process. In this study,
we developed the catalyst materials and ion exchange membranes that composed the
membrane-electrode assembly (MEA) to improve the MCH oxidation performances and
selectivity for toluene (TL) generation.

Total charge-potential curves of the MEAs consisting of Nafion membrane and Pt catalysts
loaded on carbon black (Pt/C) or boron-doped carbon nitride (Pt/BCN) during the MCH
oxidation reaction are shown in Fig. 1. It was found that the faradaic efficiency (FE) of Pt/C
for TL generation was quite low, while that of Pt/BCN was relatively high, approximately 58%.
In the presentation, we will also discuss the effects of the type of membrane on the MCH
oxidation performances as well as the FE for TL production.
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