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There has been increasing interest in the developwfeefficient electrocatalysts for alkaline
environments. Among other advantages, non-preciweisl catalysts have sufficient stability to
be used in alkaline media, leading to lower systasts than acid devices. However, using
Mono-functional catalysts, e.g. Pt, alkaline systdrave often suffered from lower activity than
corresponding acid-based systems. Recently, it besn shown that bi-functional Ni-
(hydr)oxide/Pt(111) electrocatalysts manifest aiéig that approach those of acidic fuel cells. In
spite of the promising properties of these andtedl@aystems, however, the atomic-scale details
underlying their operation remain largely unknovemd the present study focuses on using
atomistic computational techniques to elucidatse¢hetomic-scale phenomena.

In this talk, we describe a combined thermodynaraitd Density Functional Theory
(DFT+U+vdW) analysis of oxidation/reduction of tsion metal (hydr)oxides deposited on
precious metal electrocatalyst surfaces. We show tis formalism can be used to develop
Pourbaix diagrams and surface phase diagrams wf(1h2 ML) Ni (hydr)oxide films/islands
deposited on close-packed Pt substrates. We thiemdethese models to describe three-phase
boundaries between the films, the Pt substratettadurrounding electrolyte, and we study the
hydrogen oxidation reaction (HOR) and hydrogen etimh reaction (HER) in alkaline media at
these interfaces. We find that a few partially lagdd-Ni/Pt edges are the most likely candidates
for the active phases. In the hydrogen oxidatigiorg there is a high coverage of OH adsorbed
at the edges, while in the hydrogen evolution nedgfere are enough vacancies to accommodate
H,O adsorption and dissociation. Kinetic analysisficors that OH-H association and,®
dissociation are promoted at these interfacespmparison to mono-functional Pt catalysts. We
close with a discussion of the potential for furtirmprovement of this and related bi-functional
electrocatalysts in alkaline environments.
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