
 

 

Abstract 

In the past three decades, there has been a concerted effort in the chemical, specialty chemical, agrochemical, 

pharmaceutical, and petroleum industry to design cost-advantaged, inherently safer, sustainable, and 

environmentally-friendly processes. Catalysis plays a crucial role in improving process efficiencies and 

process intensification leading to increased atom utilization, reduced by-product formation, cheaper process, 

and lower capital investment. Also, there is an increasing interest in using renewably-sourced feedstocks for 

the production of fuels, chemicals, and advanced materials due to rising petroleum prices, limited availability 

of petroleum resources, and increasing consumer consciousness about sustainable processes.  

Although catalysis is a major tour-de-force in driving this efficacious and green chemistry revolution, the role 

of reaction engineering, reactor design, process design, and operating conditions cannot be underestimated. 

Some of the fundamental concepts of catalysis will be discussed and linked to a number of chemical processes 

of industrial relevance. The role of science and engineering in industrial catalysis will be illustrated with 

particular emphasis on catalyst attributes and catalyst development associated with industrial processes. 

Case studies will include hydrogenation reactions using supported base metal and precious metal catalysts 

and solid acid catalyzed dehydration reaction. 
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