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	ABSTRACT

Corrosion is a pervasive and natural process that occurs when metals react with their environment, undergoing a gradual deterioration that can have detrimental effects on structures, equipment, and infrastructure. [1]. In the pursuit of effective corrosion prevention strategies, many studies are researching the utilization of a conductive polymer coatings [2]. This study researched the effect of electropolymerization conditions (effect of monomer concentration, scan rate and electropolymerization time) of 5-hydroxy-2,2-diphenyl-4h-benzo[d][1,3]dioxin-4-one [3] on the anti-corrosive performance of the resulting coating via using response surface methodology (RSM). RSM offering distinct advantages over classic methods by efficiently resolving interactions among variables on complex data sets and identifying optimal conditions for enhanced outcomes. [4].
The coatings were carried out on the surfaces of AISI 316L working electrodes in the acetonitrile medium presence of 0.15 M LiClO4 electrolyte with Ag/AgCl (3M KCl) reference electrode and Pt counter electrode by cycling voltammetry (CV) technique on CHI660B electrochemical-workstation. The electrodes obtained according to the designed operating parameters were immersed in 3.5% NaCl solution for 240 hours, and at the end of the period, its corrosion performance were monitored with the AC impedance (EIS) technique between 100 kHz - 1 mHz. The obtained impedance data were converted into equivalent circuits with ZView2 software and the response surface modeling was made by entering the resistance values obtained as response into the design.
It was determined that the model obtained as a result of the study could explain the corrosion resistance, which is affected by 97.0% of the independent parameters studied, with 91.6% accuracy and high sensitivity. According to the obtained models, it was seen that the monomer concentration had the biggest effect on corrosion resistance and the electropolymerization time had the least effect. In addition, it was determined that the individual effects of monomer concentration and scan rate on the response were close to each other, but their combined changes were high. However, it was observed that this effect was less than the effect of the joint change of electropolymerization time and scan rate. The results were converted into response surface graphs and formulations that allowed parameters to be optimized to achieve the desired corrosion resistance.
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