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Heterogeneous catalysis will play an important role in the transition to a circular economy based 
on the use of renewable resources and waste streams. In this talk, we will discuss the preparation 
of novel carbocatalyst-based systems. These catalytic systems have been implemented for 
various sustainable processes and will be presented in this talk. In the first part of the lecture, 
biorefinery processes based on the cellulosic fraction and lignin have been developed in my 
laboratory and will be discussed. In the second part, we will show the efficient use of metal-
free acidic carbocatalyst containing dual functionalities, including high specific surface area, 
acid site density, and hydrogenation function, in plastic waste recycling. Additionally, we will 
present recent technologies in plastic waste recycling. Finally, we will discuss a basic 
carbocatalyst for the ring-opening polymerization of ε-caprolactone to produce biodegradable 
polycaprolactone [1-3].  
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