Nanostructured Nickel-Cobalt Oxide Spinel Films as a Bi-Functional Electrocatalyst in Alkaline Media

[bookmark: _GoBack]Julian A. Vigil, Timothy N. Lambert, Danae J. Davis, Suzanne E. White

Efforts to improve the efficiency of metal-air batteries, fuel cells, and electrolyzers have produced many studies in electrocatalysis. Specifically, high performing electrocatalysts for the oxygen reduction reaction (ORR) and/or the oxygen evolution reaction (OER) in these devices are desired. These reactions exhibit intrinsically slow kinetics and high charge transfer resistances, which impair overall device efficiency. While effective catalysts have been developed and are commercially available, most are precious metal-based and are not economically viable for widespread application.  In addition, such commercial catalysts are typically effective at performing either the ORR (e.g. Pt and Pt/C catalysts), or the OER (e.g. Ir and Ir/C catalysts), but not both. An ideal catalyst would be cost effective, easily prepared, stable, and exhibit bi-functional behavior, in that it can perform the ORR and the OER.
We have prepared nickel-cobalt oxide (NixCo3-xO4) spinel nanostructured films through a simple electro-deposition and annealing process. The NixCo3-xO4 catalysts exhibit exemplary performance for both the ORR and OER. Along with an improvement over the parent cobalt oxide (Co3O4) catalyst, the NixCo3-xO4 films outperform commercial catalysts for both the ORR (e.g. vs. 20% Pt/C), and the OER (e.g. vs. 20% Ir/C). This presentation will demonstrate the performance of these NixCo3-xO4 catalysts, examine the effect of Ni-doping, and illustrate that these catalysts offers stability greater than or equal to commercial benchmark catalysts. Furthermore, cobalt and nickel are currently about 1,539 and 2,694 times cheaper than platinum, respectively, offering promise as a widespread next-generation renewal energy technology.
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