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RSM based modeling of nano-photocatalyst integrated with advanced oxidation process (AOP) to treatment of industrial wastewater containing ethylene glycol
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Abstract

Today, persistent of the toxic substances in the water and wastewaters cause a lot of problem and due to this industrial wastewater should be treated for safeguard human health and environment. 
A novel integration of Advanced Oxidation Process (AOP) and nano-photocatalyst was developed to treatment of industrial wastewater containing ethylene glycol (EG) with various concentration (500, 1000 and 2000 mg/l). Design expert software version 8 was utilized in order to experimental design and optimization of variables and responses. This was done by RSM based central composite design (CCD). In term of numerical independent variables, Initial Chemical Oxygen Demand (COD) = 1000-3000 mg/L, Contact Time (CT) = 30-180 min, pH=3-11 and Nano-photocatalyst dosage (PD) =1-3 mg/L were chosen and in term of dependent output response variables CODout and COD removal were chosen. The statistical significance of each model equation was assessed by F-test ANOVA and result showed good agreement of developed model and analytical data (P>F less than 0.0001).
Three treatment systems was utilized including; TiO2-ZnO/UV/O3, TiO2-ZnO/UV/H2O2, TiO2-ZnO/UV/H2O2/O3. The results of systems performances demonstrated that TiO2-ZnO/UV/H2O2/O3 had better ability to remove EG. So the optimum condition of photocatalytic EG treatment was achieved equal to; PD=3 gr/l, CT=120 min and pH =11. Maximum removal efficiency of 93.49 % was observed for TiO2-ZnO/UV/H2O2/O3. Moreover, the efficiency of 76.16 % for TiO2-ZnO/UV/O3 and 72.36 % for TiO2-ZnO/UV/H2O2 were achieved.
The result proved that this method is very useful in optimized treatment of toxic wastewater. So strongly suggested to use for energy saving and effluent quality increasing in order to achieve sustainable development, water reuse and water resources conservation.
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