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In a combined experimental and theoretical study using electrochemical 

measurements, X-ray spectroscopy, and density functional theory calculations (DFT) 

with a Hubbard 𝑈-term we explore the effect of surface transformation on the 

water oxidation activity of LaNiO3−𝛿 electrocatalyst with (001), (110) and (111) 

surface orientation. We reveal the that overpotential of the (111) facet is ≈ 30 − 60 

mV lower than for the other facets. While a surface transformation into 

oxyhydroxide-like NiOO(H) may occur for all three orientations, it is more 

pronounced for (111). A structural mismatch of the transformed layer with the 

underlying perovskite for (001) and (110) influences the ratio of Ni2+ and Ni3+ to Ni4+ 

sites during the reaction and thereby the binding energy of reaction intermediates, 

resulting in the distinct catalytic activities of the transformed facets. [1] 

Figure 1: a) Redox peak before OER onset and b) facet-dependent OER activity of LaNiO3−𝛿, c) 
Spin density of the transformed (111) facet from DFT+U showing stripes of low and 
intermediate spin Ni. Adapted from [1]. 
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