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Abstract – In the big picture of sustainable development and green chemistry, heterogeneous 
catalysis plays a key role. Processes using solid catalysts account for over 90% of the chemical 
industry worldwide. Improvements in these catalysts are often small. Most of the optimizing is done 
empirically, due to the heroic efforts needed for deciphering surface-catalysed reactions. The award 
of the 2007 Nobel Prize in Chemistry to Gerhard Ertl, for explaining how ammonia synthesis works, 
reflects the challenge (and the reward) of understanding but one such mechanism.  

Strikingly, despite the fact that catalytic reactions on surfaces are almost insanely intricate processes, 
catalyst performance can be predicted well with simplified models. In the lecture, I will present an 
approach for predicting the activity of supported transition metal catalysts using only four simple 
descriptors. I will demonstrate the models’ effectiveness in predicting the performance of a large set of 
monometallic and bimetallic catalysts, showing the application to the hydrogenation of 5-ethoxymethyl 
furfural. Finally, I will show how you can apply this model in your catalysis research. All you need is a 
laptop. 

 

Biosketch –.  

Dr. Gadi Rothenberg is Professor of Heterogeneous Catalysis and Sustainable Chemistry at 

the Van `t Hoff Institute for Molecular Sciences at the University of Amsterdam, and teaches 

courses on catalysis, thermodynamics and scientific writing. He has published over 100 

papers in peer-reviewed journals and discovered two catalysts, for which he received the 

Marie Curie Excellence Award in 2004 and the Paul Rylander Award in 2006. Rothenberg 

also invented a method for monitoring pollutants in water, and co-founded the companies 

Sorbisense and Yellow Diesel. In 2007 he was voted 'teacher of the year' by the chemistry 

students, and his textbook on catalysis was a Wiley-VCH bestseller in 2008. His latest 

invention is a cheap biodegradable plastic resin made from 100% plant-based materials. 
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