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1 Introduction

Thermodynamic Efficiency Factor

Photocatalytic efficiency is evalusted using quantum yields (Q'Ys) and the photo-
chemical thermuxtynamic efficiency factor (PTEF), The PTEF allows establishing
reactor efficlency as the ratio of wtllized enthalpy for the formation of consumed
ONT* frec radicals over the absorbed photon energy. A key consideration for the
evaluation of efficiency Bclors is the establishment of macroscopic energy balan-
ces topether with an sccurate assessment of evolved and absorbed photons, Of
comsidderable help are the experimental devices developed at the Chemical Reactor
Engineering Centre (CREC)/University of Western Ontario (UWO) Isboratories.
Photoconversion kinetics is required for calculation of the OH® consumption rates
and establishment of the related kinetic parameters. PTEFs and ()Ys have been
applied by CREC-UWO researchers for efficiency calculations in photocatalytic
reactors for the decontamination of air, water, and hydrogen production,
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Heteropenenis photocatalysis i a very adtive fickd of rescarch
loe waber aned sir decomtaminalion, hydrogen production, aml
olher arms. 1L @n be used in conjunction with sohr Gght for
bnth air and water treatment [1-4]. Thas, phobocatalysis opens
a grecal apportunity o new bchsilopies for waer and air neme.
diatin, ax well a8 for the manulacoring of creinonmentally
friendly furls sach as i Lhe cise of hydnogen.

I order b achicve further progress, il is important o wse
and define fumdamendally based efficiency parameters. This
allerws the comparison of coperimental resobs and reacionm,
oblained al difleronl laboralorics under divense experimental
conditions. The basic princple in pholocatalysis & illestrated
in Big. 1.

A semiconducior material, ssch & Ty, can b irmsdisted
wilhy phvirtaains, Dving: an iy comtent el caooks e bl
gap omorpy. As a rosull an decron is promoted om e
valence band 1o the conduction band, with a pair of charges
being peneraled as (a) o negative delocalived dectron, which
may redhne oxygen, calions, and alher spevies and () a posi-

o~

:I-l Elﬂl

B0, 0, R +

:I‘H

Fogure 1. Excatation of the semiconduwctor and depiction of the
mactions camied out by the generated clectrical changes.
Addagbexd Trom che Larsa ot al [6].

fiwe biole, which may contribute s the oxkdation of hydroces-
b, saned i i, As vl plitocatabps providis 2
vahmble approach 10 crry oal chemical reactions for be
removal of arganic and inorganic species from water and air. In
addition, this primciple can also be applied for water splitting
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