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In photovoltaic industry, a wide variety of chemicals are involved in wafers manufacturing by using 

a large number of complex and sensitive processes. As a result, huge quantities of wastewater are 

generated with higher concentrations of heavy metals, such as hexavalent chromium Cr(VI), which 

is harmful to the human health and the environment, if it is thrown in nature [2]. Photocatalysis is 

one of the reduction methods of hexavalent chromium. The objective of this study is the use of two 

photocatalysts based on nanoparticles of metal oxides which are: titanium dioxide (TiO2) and zinc 

oxide (ZnO) to reduce hexavalent chromium Cr(VI) which is a photovoltaic industry pollutant to 

trivalent chromium Cr(III) in the UV field. The effects of various parameters such as pH, the 

amount of the catalyst, the concentration of the pollutant and the hydrogen peroxide (H2O2) are 

discussed. As a final test, we used sunlight instead of the UV lamp. It was found that the catalytic 

process exhibited the highest photocatalytic activity using TiO2 anatase than ZnO under the same 

operating conditions, so the reduction rates are higher with titanium dioxide than with zinc oxide. 

For TiO2 the optimum dose of the photocatalyst is 0.4 mg L− 1 at pH 3, the concentration of Cr(VI) 

2.0 mg L− 1 and  the rate of the H2O2 is 0.26% (V/V). For ZnO the optimum dose of the 

photocatalyst is 0.9 mg L− 1 at pH 5, the concentration of Cr(VI) 1.0 mg L− 1. The comparison of the 

process under the optimal conditions of UV light and sunlight the removal rates in case of titanium 

oxide are 75.62% and 25.14%, in case of zinc oxide are 42.53% and 13.56% respectively. 
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