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Will lecture on:

Spatially distributed reaction rates in (photo)electrocatalysis
In photo- and electrocatalysis it is often assumed that the global reaction rate, for example measured as a
total current, scales linearly with the total catalytic area. In the talk I will discuss two fundamentally
different situations in which this simple superposition principle is violated.
First, I will consider the (photo)electrochemical reduction of water and CO2 at MIS (metal-insulatorsemiconductor) microelectrode arrays. More specifically, I will present experiments with regular Au/Ti and
Cu/Au/Ti micro- and nanoarrays on SiO2-Si substrates for various sizes of the metal patches. I will discuss
a non-trivial influence of the sizes of the nanostructures (at constant total area) on the total current, and I
will give possible explanations of the observed non-trivial scaling behavior.
Second, I will present results on the oxidation of CO on a Pt electrode in an acidic electrolyte. It is well
known that this system exhibits bistable reaction rates under voltage control, i.e., depending on the initial
condition, the system might be in a reactive or a passive state for identical external parameters. Using
spatially resolved FTIR spectroscopy, I demonstrate that these two states coexist on the electrode under
current control. Furthermore, spatio-temporal reactivity patterns evolve when specifically adsorbing anions,
such as chloride or bromide, are present in the electrolyte. Among these patterns are reactivity pulses
traveling across the electrode with a constant speed. The interaction between the two pulses exhibits
soliton-like behavior.
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