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Abstract

An electrochemical oxidation procedure using graphite electrodes was employed for decolorizing Disperse Blue-1 dye in aqueous
solution, with NaCl as supporting electrolyte. The effects of various factors such as electrolysis time, initial dye concentration, pH,
temperature, current density and supporting electrolyte on the dye removal process were studied. Decolorization efficiency increased
steadily with electrolysis time, current density and electrolyte concentration, but decreased with increasing dye concentration, while
showing a nonlinear trend with pH, with maximum efficiency of 90% obtained at pH 7. Increasing the system temperature from 28
to 50 °C caused decolorization efficiency to increase, especially at low dye concentration, reaching 96% at 25 mg/L. Decolorization
efficiency was subdued at high dye concentrations, even with high current densities. This effect was however overcome by
increasing the supporting electrolyte concentration. Density functional theory-based quantum chemical computations showed the
amine functions in the p-phenyldiamine moieties to be the reactive sites for oxidative decolorization of disperse blue 1 dye. In
summary, electrochemical oxidation using graphite electrodes effectively decolorized Disperse Blue-1 dye in aqueous solution.
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