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Many of the technological challenges we presently face, such as improving bat-
tery materials, electrocatalysis, fuel cells, or corrosion protection, originate from
reactions at solid-liquid electrochemical interfaces. Describing and quantifying
the underlying fundamental mechanisms is challenging both for experimental
and theoretical techniques. Combining concepts from semiconductor physics
and corrosion science, we have developed a novel approach that allows us
to perform ab initio calculations under controlled potentiostat conditions for
electrochemical systems. The proposed approach can be straightforwardly ap-
plied in standard density functional theory codes and allows to obtain direct
insight into key mechanisms of electrocatalysis and corrosion such as water
splitting, Ho evolution, desorption of surface atoms, solvation etc. To show the
performance and the opportunities opened by this approach we discuss several
prototypical examples: Corrosion at the water- Mg interface [1], dissolution of
Mg under anodic polarization and structure formation at the standard hydrogen
electrode.
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