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Abstract

Background and Purpose: The Management, control, and treatment of
industrial wastewater are considered necessary in terms of environment,
furthermore the preservation of groundwater sources. The use of scientific,
and new methods, which simultaneously lack the technical complexities of
advanced purification systems, are evaluated.

Materials & Methods: The current research is an experimental study with
an applied approach on a laboratory scale, carried out in a discontinuous
system with the aim of COD removal of dairy wastewater. In this research,
the total sample size, and the number of experiments were determined using
the response surface method of the central composite design type, and the
effects of four factors (pH, nanoparticle dose, contact time, and ultrasound
wave intensity) were investigated at three levels in the sonocatalytic process
using copper oxide nanoparticles to remove COD of dairy wastewater. The
optimal conditions of removal, and the analysis of variance (ANOVA) model
were investigated, furthermore reported.

Results: The comparison between the experimental, and predicted efficiency
of COD removal showed that the ANOVA model had an excellent fit to the
data. The optimal predicted values of the variables to achieve the highest
COD removal efficiency (99.85%) were obtained for pH, nanoparticle dose,
contact time, and ultrasound intensity, 10.59, 0.05 g, 60 minutes, and 84.89
kHz, respectively.

Conclusion: It can be concluded that the response surface methodology is an
efficient way to decrease the costs of tests; examining the interactions
between variables can lead to a better understanding of the effect of
independent variables on the dependent variables. Conducting such studies,
which test, examine the latest scientific methods in industrial wastewater
treatment, is the best solution to gain current knowledge, moreover reduce
environmental damage.
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Nanoparticles, Response Surface Methodology (RSM)
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