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Abstract:

Metal oxides represent a class of functional materials with many applications in physics and
chemistry. Here we focus on their role in heterogeneous catalysis. Surface properties
dominate this application. Unfortunately, there is still a lack of conceptual understanding
about termination of oxides. The presentation will show that even if we had such a
conceptual understanding the existence of defects massively modify the termination.
Synthesis details control the defects both in the bulk and at the surface. Restructuring and
segregation dominate the surface layer. Bulk defects control the semiconducting properties.
Metallic oxides exhibit a propensity to transform in semiconducting terminations. All these
changes occur under operation conditions and can ex-situ at best detected as “disorder”.

In this situation a comprehensive analysis of samples of catalytic oxides is key. The standard
practice to create structure-function relation with assumed to prevail bulk terminations is of
little success when demanding reactions such as selective oxidation or the electrochemical
splitting of water are considered. The presentation will justify that oxides in catalysis should
be considered as dynamical entities(1, 2) in which both bulk and surface properties co-
operate to bring about the desired catalytic function.
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