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The anion composition and order in perovskite oxynitrides presents an additional degree of
freedom compared to pure oxides to tune material properties. In this talk | will highlight,
based on our density functional theory (DFT) calculations, how the anion order at the
surface is affected by the oxynitride’s cation composition [1,2] and how it can change during
photo(electro)catalytic applications of these materials [3]. Given the reduced stability of
oxynitrides compared to oxides, we also assess the catalytic activity on surfaces where
dissolution has altered the surface structure and show that this can, in fact, enhance the
catalytic activity [4]. Finally, | will highlight the potentials but also drawbacks of strain
engineering oxynitrides and introduce oxysulfides as alternative mixed anion materials to
address these issues [5, 6, 7]. These theoretical results provide important insights on the
atomic scale mechanisms underlying the surface structure of these promising
photoelectrode materials and how the catalytic performance is affected by surface
alterations under application conditions.
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