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Optimization of design and operation of catalytic reactors do not only require the 
understanding of the reaction paths on the catalysts surface and the mass and heat 
transport in the reactor but also the interactions of them. In addition, homogeneous and 
electrochemical reactions may occur as well. Therefore, a variety of methods have been 
developed recently to study these interactions in detail using in-situ probe techniques 
and multi-scale modeling. The presentation will discuss the potentials, challenges, and 
limitations of some of the recently developed methods. On the experimental side, the 
focus is on capillary and laser spectroscopy techniques to spatially resolve concentration 
profiles. On the modeling side, the focus is on the use of molecular computations for the 
simulation of technical reactors. Exemplarily, the catalytic conversion of light 
hydrocarbons from natural/bio gas and alcohols towards hydrogen, syngas, and olefins 
will be discussed.  
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