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Abstract 
Imagine a chemical reactor that only uses CO2, water from any source, and light as reactants 
and produces chemical and materials for the 6 F’s sectors in our economy: food for humans, feed 
for animals, fiber, fuel, pharmaceuticals, and feedstocks for the chemical industry. Now at the 
same time visualize that this same chemical reactor can provide O2 for fresher air and clean-up 
xenobiotics (man-made organic chemicals) and metals from soil and groundwater while being 
aesthetically pleasing. Sounds farfetched? Not really. Plants have evolved to have exquisite and 
more complicated chemistries than any other living organism. Given the exquisite chemistries in 
plants, and the numerous commercial applications, it is natural for chemical engineers to be 
involved in exploiting these chemistries. The term “phytocatalysis” is used to denote any 
reaction(s) in which a substrate is converted to product by a plant enzyme and the engineering 
concerned with these reactions and reaction networks.  “Phytochemical engineering” refers 
specifically to the production of pharmacologically active natural products synthesized via 
phytocatalysis.  This talk will focus on the opportunities for chemical engineers in studying 
reaction networks within plants or their cells and tissues and the role that chemical engineers can 
play in making significant advances in the plant sciences through phytocatalysis and 
phytochemical engineering. 
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