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ABSTRACT

The application of photocatalytic reaction technology holds great promise in these changing times. In
order to take full advantage of photocatalysis one has to carefully examine the basic principles involved
in modeling photocatalytic reaction rates. As well, it is important to establish, a methodology to
develop a macroscopic radiation balance. This methodology allows the effective assessment of
absorbed irradiation and irradiation transmission involving apparent extinction coefficients.
Furthermore is equally relevant to account for the complex network of photochemical reactions to
establish viable kinetic modeling. This modeling is based on a series-parallel model of the
photocatalytic reaction network. Furthermore, the extensive applicability of photocatalysis has
become an issue of energy efficiency. As a result, the quantification of these energy efficiency factors is
a major issue. These factors can be considered from two perspectives: quantum efficiencies and
Photochemical Thermodynamic Efficiency Factor (PTEF), the latter being a new efficiency factor
introduced by the authors. Air decontamination is another potential innovative application of
photocatalysis.. Several examples are provided by examining the photoconversion of acetone, iso-
propanol, and acetaldehyde. Special attention is paid to the quantum efficiencies for air
decontamination, exceeding 100% in many cases, which demonstrates the distinctive chain mechanism
character of the photoconversion of organic pollutants in the air.

Once these concepts are established, a description is provided of novel photocatalytic reactors
designed with special emphasis on Photo-CREC reactors, developed in the context of the author’
research activities at the Chemical Reactor Engineering Centre (CREC) at the University of Western
Ontario in London, Canada



