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Perovskite oxides with their general structure ABO3 are an extremely versatile
material class. They are stable at high temperatures even under harsh
environments. Both A- and B-site of the host lattice can be doped, enabling a
materials design approach (e.g., for utilization as electrode material, solar cell,
catalyst or gas sensor). For our particular materials, their catalytic properties are
optimized for catalytic and electrocatalytic applications. Additionally, perovskite
oxides can exsolve B-site cations under reducing conditions (i.e. the growth of
finely dispersed nanoparticle on the surface). This feature makes them particularly
interesting as novel catalyst materials for high temperature reactions.

In our work we highlight how we can tune the composition of different perovskites to
optimize their surface and bulk properties. By a combination of spectroscopic (in-
situ) characterization with theoretical calculations we can understand their specific
properties. Especially the rich oxygen surface chemistry of these novel materials
makes them interesting for catalytic applications. Our focus is on high temperature
reactions for the (electro)catalytic transformation of CO2 into valuable products.
Their thermal stability and oxygen surface chemistry makes them ideal materials for
reverse water gas shift and dry reforming. Furthermore, the direct electrocatalytic
reduction of CO2 to CO is a promising route for CO2 utilization. Furthermore,
perovskites can prevent some of the major problems of catalyst deactivation. The
sintering of active nanoparticles and the deactivation by coke formation.
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