
Circular Economy – A Fresh View on Petrochemistry 
DGMK Conference October 9-11, 2019 in Dresden 
 
 
Closing the Carbon Cycle – Catalytic Conversion of Alternative Feedstocks for the 
Chemical Value Chain 
W. Leitner 
Max Planck Institute for Chemical Energy Conversion, Mülheim a.d.R., RWTH Aachen University, 
Germany 

Abstract 
The industrial transformation of carbon-based raw materials into valuable products forms 

the basis of today’s global economy and modern societies. With products ranging from 
energy carriers, through plastics and advanced materials, to biologically active compounds, 
chemistry is essential to cope with the global challenges of our time. Moving towards a more 
sustainable future, there is an increasing need for broadening the raw material basis by 
developing and using non-fossil resources together with the deployment of carbon-free 
energy technologies. The present contribution will discuss the opportunities and challenges 
of this approach and present examples of new products and processes based on it. In 
particular, it will highlight how catalysis science and technology can promote this 
development in particular through industrial-academic collaborations. 

The examples comprise the utilization of carbon dioxide as a new building block for the 
polymer industry,1 the exploitation of off-gases from the steel industry as feedstock for 
chemical processes,2 new opportunities for bulk chemicals and fuels from biomass,3 and the 
combination of fluctuating electrical energy from carbon-free sources with renewable carbon 
sources (“power-to-X”).4 Progress in science and technology together with insights from life 
cycle assessment will be analyzed and critically discussed.  
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