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This work reports the synthesis and characterization as well as catalytic, photocatalytic and
electrochemical performances of a novel supported catalyst based on H5PMo10V2O40 Keggin type
polyoxometalate (PMoV) immobilized on melamine grafted graphene oxide (Mel-GO). The supported
catalyst (PMoV@Mel-GO) was characterized by X-ray diffraction spectroscopy (XRD), field emission
scanning electron microscopy (FESEM), furrier transforms infrared spectroscopy (FT-IR), cyclic
voltammetry (CV) and UV-vis diffuse reflectance spectroscopy (UV-DRS). Electrochemical
characterizations revealed that modified graphene oxide nano-sheets have excellent photocatalytic
activity towards electron transfer. Electrochemical impedance spectroscopy (EIS) and cyclic
voltammetry (CV) spectroscopy confirmed the role of Keggin type polyoxometalate in charge transfer
and electron transfer changes. The electroactive surface areas of the pure CPE and catalyst/CPE were
appraised by CV technique confirming that for supported catalyst, modified electrode is approximately
greater than that for pure CPE. For the optimization of main factors in photocatalytic activity, a
statistical method called response surface methodology (RSM) based on the central composite design
(CCD) was used to economize on the number of experiments and their meaningful interpretations. The
supported catalyst showed high photocatalytic activity and reusability in the degradation of methylene
blue (denoted as MB) as pollutant. Optimization results for initial dye concentration 20 mg/L showed
that maximum degradation efficiency, 97.71%, was achieved at optimum conditions, catalyst amount
17.5 mg and pH= 6.1 for reaction time 66 min. In addition, the catalyst showed high activity in the
desulfurization of dibenzothiophene (abbreviated as DBT) to dibenzothiophene sulfone product
(denoted as DBTO2) using formal batch method with 98.2% conversion at 50oC. In addition, the
sulfone product was characterized by NMR, FT-IR, Mass spectroscopy and GC analysis. The optimal
conditions for conversion of DBT were found to be; H2O2 / DBT3:1, reaction temperature 50°C and
reaction time 120 min for 0.05 g catalyst amount.
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