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Development of bioelectrochemical electrodes unit using low-cost air cathode
capable of simultaneous removal of organic matter and nitrogen with generating
electric power from organic wastewater

Watanabe, Tomohide
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A low-cost and high-activity ORR catalysts were prepared by nitrogen-doping
of powdered activated carbon. Optimum and/or acceptable conditions for making the cost-effective air
breathing cathodes were obtained experimentally such as the N-dope activated carbon catalyst
loading, lesser content of Nafion, possible alternative binder materials for making the catalyst
layer and stainless-steel woven wire meshes as alternative base electrode instead of conventional
carbon materials. Improved performance of a long-term nitrogen removal and power generation was
demonstrated in MFC equipped with the air cathode covered by a separator with pre-enriched
nitrifying biofilm. The better materials as separators in this system were also obtained. An
electrode unit, a set of the air cathode, a separator with pre-enriched nitrifying biofilm, carbon
felt anode and current collectors is assembled and was demonstrated simultaneous removal of organic
matter and nitrogen with generating electric power.
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Long-term performance of TN removal and power generation in a single chamber MFC using a separator with pre-enriched
nitrifying biofilm
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Mitigation effect of a microporous sheet with pre-enriched nitrifying biofilm on long-term deterioration in TN removal and
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Power generation in a MFC with an air cathode fabricated under different preparation condition for a catalytic layer using a
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