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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. 
Since the operating cost increased, the need to utilizing modeling tools have been growing to achieve standards over a wide range of operating conditions. Optimization based on past information, give opportunity to save energy as well as reducing construction, operation and maintenance cost which is one of the most important current priority of environmental engineers. Today on the other hand, nitrate removal from drinking water is another priority of environmental experts due to harmful effects on health including cancer, Methemoglobinemia, adverse reproductive effects and etc. Thus finding an effective optimized option to achieve this goals may be extremely helpful. 
For this purpose TiO2 nano-photocatalyst was utilized to treatment of drinking water containing nitrate. Experimental structure design and optimization of responses as well as variables was done by design expert software (version 8) and RSM based central composite design (CCD) approach. To do this reaction Time (T) = 15-180 min, pH=5-9 and Nano-photocatalyst dosage (D) =0.5-1.5 g/L were chosen as independent variables and NO3 removal was chosen as dependent output response. Nearly 20 runs were developed through CCD for experiment and modelling of results. In order to finding the statistical significance of models and real data F-test ANOVA was utilized. 
The amount of P>F less than 0.0001 showed that the obtained model is appropriate for simulation and modelling of nitrate removal from drinking water by nano-photocatalyt. 
Result showed that TiO2 could successfully remove 97.38 % of NO3 in D=2.5 gr/l, T=180 min, pH =5 (maximum performance) and 36.84 % of NO3 in D=0.5 gr/l, T=15 min, pH =9 (minimum performance). It can easily found from result that there is a direct relationship between pH, D, T and removal efficiency. The optimum condition of photocatalytic NO3 removal was achieved equal to; D=1.85 gr/l, T=20 min and pH =7 for 70% removal efficiency and meet standards by using RSM based developed models. Finally photocatalytic NO3 removal was assessed as a very appropriate method in order to meet environmental requirements, rapid and effective treatment, therefore strongly suggested for practical use.
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