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he purpose of this study was to develop a high-performance and

cost-effective ORR/OER bifunctional catalyst by using heteroatom-doped carbon derived from a mixture
of CNF from ascidian shells, a biomass resource discarded as industrial waste, and blood meal. The
nanoblood carbon catalyst was prepared by mixing CNF from ascidian shells, dried blood meal, and
vitamin B12 (cyanocobalamin), followed by calcination. This catalyst was then mixed with a binder
and dispersed in a solvent to develop a cathode material. Using a cell created with a 3D printer,
demonstration experiments were conducted to test its performance as a cathode catalyst in a zinc-air
battery. The results proved that the carbon alloy catalyst provided sufficient discharge
performance and short-term charge-discharge characteristics.
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