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Rechargeable alkaline metal–air batteries are envisaged as commercially viable 

energy storage devices due to their high theoretical energy densities respect to 

lithium-ion batteries. However, they do not still offer adequate practical energy 

density and life cycle due to critical problems arising from the positive electrode, 

such as slow kinetics of the oxygen reduction (ORR) and oxygen evolution (OER) 

reactions. In the last few years, research was focused on the development of highly 

efficient oxygen reduction/evolution catalysts based on transition metals, such as 

Co, Fe, Mn, La, etc, in the form of mixed oxides (perovskites, spinels, etc.), or 

advanced carbon materials. Co-based catalysts have been thoroughly investigated 

for the ORR/OER, and, usually, Co 3 O 4 is the most employed formulation. 

However, the electrical conductivity of bare Co 3 O 4 is not appropriate for the 

application in most of these devices. Other transition metals (Ni, Fe, Mn, etc.) can 

partially replace Co atoms in the Co 3 O 4 spinel structure, improving its electronic 

conductivity while promoting oxygen evolution. Another approach is to combine 

these oxides with carbon nanostructures, in particular graphitic ones, in order to 

maintain suitable stability under cycling operation. These approaches are evaluated 

and presented in this work. Acknowledgements: The research leading to these 
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