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Effect of inlet flow rate on the velocity inside the channels

Photoelectrocatalysis (PEC) technology, combining Photocatalysis (PC) and electrochemistry, is a
potential solution for the degradation of organic pollutants in wastewater. PEC overcomes the high
electron/hole recombination in PC process. Several PEC reactors based on TiO2 photoanodes have
been designed with different geometries and configurations. However, these different designs are still
under study at a lab-scale. Challenges to be addressed include the design of PECs which give a high
surface area of irradiated photoanode under back-face irradiation, with low cell resistance and high
surface area of an appropriate counter electrode.1
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Objective
The aim of this study is to optimize and evaluate the geometry of a scalable novel PEC reactor which
utilizes TiO2 on ITO glass as the photoanode under back-face UVA irradiation to generate hydroxyl
radicals. Different counter electrode materials will be investigated to maximize the production of
reactive oxygen species through the electrochemical reduction of molecular oxygen.

Effect of channel width on the flow velocity inside the channels

CFD Modelling
CFD was used to evaluate the mean residence time and effect of PEC cell geometry including inlet
pipe diameter, inlet flow, and channels width on the flow velocity and regime inside the reactor. CFD
simulation conditions considered were laminar/turbulent fluid flow, fluid viscosity and density, inlet
flow velocity and the reactor outlet pressure. The physics interface Equation solved using CFD is:
Navier-Stokes equation 2 :
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Conclusions and Future Work
No difference was found by changing the inlet
pipe diameter but decreasing the channel width
inside the reactor resulted in increasing the fluid
velocity, as expected.
The next steps will be to evaluate the
degradation of model pollutants in the reactor
using both UVA blacklight blue Hg lamps and
UVA LEDs for irradiation.

