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ABSTRACT

The oxidation of dibenzothiophene (DBT) and benzothiophene (BT) from a model diesel fuel,
using hydrogen peroxide (H2O2) as an oxidant, was carried out in the presence of phospho-
tungstic acid and phase transfer agent (PTA) at 50–80˚C. The desulfurization efficiency and
selectivity for the various compounds were examined and compared on the basis of the
amount of sulfur converted to polar sulfone. The effect of process parameters (temperature,
amount of catalyst, amount of PTA, and H2O2 concentration) were investigated to determine
the highest reaction rate on the conversion of BT and DBT. The results indicate that using
[PW12O40]

3� as a catalyst accelerates the reaction rate on the conversion of BT and DBT to
their corresponding polar sulfones. High conversion (>99%) was achieved as the temperature
was increased from 50 to 80˚C. The activity of BT also increased markedly when the amount
of oxidant increased. For DBT, as low as 0.02M of H2O2 was enough to lower the concentra-
tion from 500 to 10ppm at 80˚C. The Arrhenius equation was appropriately applied to
describe the data by using the pseudo-first-order reaction kinetic equation. The apparent acti-
vation energies for BT and DBT were determined to be 60.52 and 45.01 kJ/mol, respectively.
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1. Introduction

The importance of deep desulfurization technolo-
gies to be adopted in the referring processes is ever

increasing in the refining industry. With stringent envi-
ronmental regulations and fuel specifications for envi-
ronmental purposes, the refiners are tasked to bring
down sulfur concentrations to the prescribed levels [1].
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