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Kinetic investigation of the catalytic oxidation of dibenzothiophene to dibenzothiophene-sulfone
using TiO,
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he oxidation of dibenzothiophene (DBT) to dibenzothiophene-sulfone has been considered as an alternate method to remove

sulfur from crude oil. This study demonstrates that the oxidative desulfurization (ODS) of DBT to DBT-sulfone occurs
using TiO, as a catalyst. The rutile polymorph of TiO, was synthesized and characterized using XRD to confirm phase and to
determine particle size. In addition, SEM micrographs were taken of the particles to observe morphology of the material. The
catalytic properties of the rutile polymorph of TiO, were investigated from 110°C to 140°C. Aliquots of 1.0 mL were taken at 30
minute intervals over four hours to determine the reaction kinetics. The oxidation reaction was performed by refluxing TiO, and
DBT in decahydronapthalene while flowing O, through the reaction mixture. The disappearance of DBT was followed using gas
chromatography-mass spectroscopy. In addition the identity of the reaction product was confirmed with FTIR, RAMAN, and
XRD. Gas chromatography-mass spectroscopy results showed greater than 95% conversion of DBT to DBT-sulfone within 90
minutes at temperatures greater than 120°C. Kinetic studies showed the reaction followed first order kinetics. In addition, from
Arrhenius plots the activation energy for the oxidative desulfurization of DBT to DBT-sulfone was determined to be 43.6K]J/mol.
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