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Abstract
Taking into account of scarcity and criticality of the raw materials required for the efficient building of lithium-ion batteries, new battery technologies with transformative potential are to be built with efficient anode, cathode, separator and electrolyte. Metal-air batteries have been viewed as potential alternative to an already well-established Li-ion technology. Particularly in Zn-air batteries, rational design of an extremely efficient and stable non-precious multifunctional electro-catalyst to replace the noble metal catalysts is demanding but challenging for the preparation of cathode material. In this regard, in addition to the low cost, MnxOy is known for its excellent activity as a bifunctional catalyst towards ORR and OER processes and is, therefore, considered as one of the suitable materials for the reversible Zn–air battery. Herein, catalytic active material is synthesized by co-precipitation method and the cathode structure is custom-designed by blending with carbonaceous materials which is then applied in the fabrication of homemade zinc-air battery. The newly prepared catalyst is directly coated onto the current collector without adding polymeric binder. It is anticipated to demonstrate high ORR and OER catalytic activities which can be evaluated by measuring half-wave potential for the ORR and overpotential for the OER that can later be compared with the commercially available well-known precious metal catalysts. By employing the newly prepared air-cathode, a narrow charge-discharge voltage gap and considerably good cycling stability is observed at the current density of 5 mA cm-2, signifying the promising application in the next generation metal-air batteries.
