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Progress in application of TiO2 photocatalyst for environmental
problems - from laboratory to large scale installation

A. W. Morawski

West Pomeranian University of Technology, Szczecin, Institute of Chemical and
Environment Engineering, E-mail: antoni.morawski@zut.edu.pl

Significant contamination of surface water and groundwater with various organic compounds coming from
both industry and agriculture is commonly observed. Many of these contaminants are ineffectively removed
in conventional water treatment processes. Therefore, efficient and cost-effective methods should be
applied. Advanced Oxidation Processes (AOPs) seem to be one of the most promising solutions for this
problem. Amongst various AOPs photocatalysis is of a special interest. However, one of the major problems
associated with this process is separation of a photocatalyst from the purified medium after the treatment.
Therefore, different procedures of photocatalyst immobilization as well as separation by membrane
processes are widely investigated. The TiO photocatalyst produced in a large scale laboratory installation
developed in the Institute was compared with the commercial P 25.

A pilot scale photocatalytic plant with a capacity of 1.5 m*® was applied for photodegradation of organic
contaminants (trichloroethene (TCE), tertrachloroethene (PCE), phenol, etc.) in water. TiO, photocatalyst
deposited on various supports was applied during photocatalytic runs. Two different procedures of TiO,
immobilization were applied. In the first case the TiO, was supported on a steel mesh using a photocatalytic
paint and in the second one a fiberglass cloth served as a support. Additionally, a commercially available
Photospheres-40 (Microspheres Technology) were used. Application of TiO, immobilized on a fiberglass
cloth allowed to reduce costs of energy required for decomposition.

The photocatalytic membrane reactors (PMRs) utilizing direct contact membrane distillation (DCMD) or
pressure driven membrane techniques, such as microfiltration (MF) and ultrafiltration (UF) were applied
for treatment of water and wastewater. The MF/UF membranes are efficient in separation of photocatalyst
particles; however, low molecular weight compounds can pass easily through them. Therefore, it is very
important to carefully select the residence time of the contaminants in the reactor. Another problems
occurring in case of PMRs equipped with MF/UF membranes are membrane stability and fouling due to
TiO; particles. On the opposite, no membrane fouling due to TiO, deposition was found in the PMR utilizing
DCMD. Moreover, the quality of the product (treated water) was much higher than in the systems coupling
photocatalysis and MF/UF. However, taking into account the maturity of the technology, the PMRs utilizing
the pressure driven membrane techniques have more potential for full scale application.
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