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Development of Carbon-Based Non-Platinum Oxygen Reduction Catalysts for
Bioelectrochemical Devices
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This study addresses the challenge of power supply in bioelectrochemical
devices by developing self-powered devices that do not require external energy sources. To promote
the oxygen reduction reaction at higher potential than the anode, iron-nitrogen-carbon catalysts
were used, and polytetrafluoroethylene was adopted as the optimal binder at neutral pH. In microbial

fuel cells, a stable and highly active air-diffusion cathode was developed by supporting the
catalyst on a water-repellent carbon cloth. In enzymatic biofuel cells, a self-powered blood glucose
monitoring chip sensor was realized. These findings demonstrate that designing an appropriate
catalyst environment enables high activity even in physiological conditions, allowing for a wide
range of applications.
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