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Abstract

Nowadays, increases in human activity at the level of home sectors, agricultural sectors, municipal sectors and
industrial sectors resulting increase in the various contaminants in wastewater treatment facilities, which causes a
discharge to receiving water bodies that does not meet safety and environmental criteria. Therefore, this study was
conducted to evaluation of efficiency of ozone nanobubbles advanced oxidation processes (AOPs) for removal of
biochemical oxygen demand (BODs) and total organic carbon (TOC) from Zar grain refinery wastewater. In so doing,
at first, the optimal concentrations of three oxidizing agents including Os, H20, and FeCl; were determined using
response surface methodology (RSM) and then, 34 experiments were done through central composite design (CCD). In each
experiment, wastewater samples of Zar grain refinery with different content of oxidizing agents were treated and then,
BODs and TOC values were determined as varying parameter. In the next step, mathematical models were designed to
predict each of the response parameters as a function of the concentration of oxidizing agents by using Design Expert
software, analysis of variance (ANOVA) and regression methods. Finally, the optimal values of oxidizing agents (i.e.
O3, H202 and FeCls) were calculated to achieve maximum wastewater treatment efficiency. Based on the results
obtained, Oz showed the greatest effect in reducing the BODs and TOC values of wastewater, with an increase of 74.5
and 82%, respectively. Also, the highest efficiency of ozone nanobubbles advanced oxidation processes in removing of
BOD5 and TOC from wastewater at a dose of 10 mg/L of ozone nanobubbles was achieved. However, it was found that
the H,O, and FeCls were also effective in the wastewater treatment through interactive and nonlinear effects. In general,
it can be concluded that the AOPs process had high efficiency in removing of BODs and TOC from the Zar Grain
Refinery wastewater. In conclusion, investigating the efficiency of AOPs process in wastewater treatment of other
industries and also optimizing the other operating parameters affecting the wastewater treatment, including reaction
time and temperature, is recommended in future studies.
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