
 

Abstract. Catalysis is a basic phenomenon in chemistry controlling the temporal 

evolution of molecular conversion processes (kinetics). Nature controls the multiple 
chemical systems of life with catalysis and we build much of our civilization on it. The 
desire to fully understand catalysis allowing prediction and control is thus a cultural as 
much as a scientific challenge. We have come a long way to understand many aspects of 
it in microscopic and macroscopic dimensions of time and space. The still lacking success 
to achieve full control over catalytic processes rests to a large extent upon incomplete 
insights in the supra-molecular aspects for which we just begin to develop insights. Using 
examples of industrial chemical relevance we will discuss that the dynamic nature of 
catalysts, which is not yet encoded in our standard model is the missing link between 
physical and technical chemistry. Forming this link will allow us to meet the novel 
challenges arising from managing the necessary changes in the feedstock of chemical 
industry as well as in integrating renewable energy sources in our mixture of energy 
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