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Abstract:

In this study, treatment of water and wastewater was synthetically contaminated with one of
the petroleum compounds “diesel oil” in immobilized nanoparticles of titanium dioxide on
the concrete steps were carried out in a batch circulating solar photocatalytic thin film
cascade reactor. The pilot consists of photoreactor in configuration of cascade with five light
weighted concrete steps (pumice aggregate) with dimensions of 24 x 12 x 4 cm and a metal
chassis that feed tank, pump, aerator, weir and other equipment located on it. The
photoreactor with glass coverage was mounted on a fixed part oriented southward at an angle
of 37° with respect to horizental. In this system, 40 L of a sample containing of a known
level of initial concentration with a flow rate of 200 L/h was exposed of continious aerating
and circulating. TiO, coating was based on slurry method by using two-component epoxy
concrete adhesive. Effect of significant parameters on the process efficiency such as pH,
mass loading of photocatalyst, UV radiation time, initial concentrations of pollutants and
H,O, dosage on removal efficiency of total petroleum hydrocarbons, poly aromatics
hydrocarbons and COD were studied. The experiment design was done by Design Expert 7.0
program based on response surface methodology in five factors and including an analysis of
variance to evaluate the interaction between the process variables and the response. The
process optimization was performed and optimum conditions was obtained pH of 5, mass
loading of 60 gr/m? UV radiation time 200 min, initial concentrations of 200 mg/L and H,O,
dosage of 2000 mg/L resulted in 65% removal efficiency. The confirming test efficiency of
TPH, COD and PAH was 67.63%, 70.48% and 84.75% respectively. After 50 times repeat of
process, slight decrease in removal efficiency was observed, which indicates good adhesion
of TiO, to the concrete surface and stability against sunlight. Considering that TiO, for
stimulation need to UV light, but this part is only 5 percent of received solar radiation on
earth's surface. Therefore, with the combination of TiO, and ZnO was prepared ZnO/TiO,
nanocomposite. Result showeh that efficiency has been inhanced because of hanocomposite
was stimulated by visible spectrum of sunlight. The efficiency of the system with a 4 watt
UV-A lamp and a 150 watt tungsten halogen lamp seperately in time corresponding to solar
radiation was determined. The results indicate little difference in efficiency compared to the
sunlight and economical justification of the solar system. GC-FID analysis of initial and
treated samples under optimum conditions showed that more of aromatic hydrocarbons have
been eliminated and what remained were aliphatic hydrocarbons which, in the terms of

toxicity, had no threat.

Keywords: Solar photoreactor, TiO,, light-weighted concrete, TPH, PAH, COD
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