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1 - Porous mixed metal oxides catalysts
2 - Porous graphene-based catalysts
3 - Induction Period
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ABSTRACT

This article presents a comparative analysis of existing
desulfurization methods. The evaluated techniques
hydrodesulfurization (HDS),
desulfurization (EDS),
(ODS), alkylation-based desulfurization, adsorptive
desulfurization (ADS) and bio desulfurization (BDS).
Compared to the conventional HDS method, ODS

include extractive

oxidative desulfurization

:method offers two major advantages

The ODS process is carried out in the liquid phase -
under mild operating conditions, thereby requiring
Jower capital investment

This method exhibits high reactivity and selectivity -
toward certain refractory sulfur compounds, such as
dibenzothiophene (DBT) and its derivatives, which
.are difficult to remove via HDS

The ODS process is particularly beneficial for small
and medium-scale refineries and can also serve as
a finishing step downstream of existing HDS units,
especially for streams containing more than 1000 ppm
.sulfur

Among the reviewed methods, only a few demonstrate
practical potential or efficiency for the desulfurization
of heavy oils. This limitation is primarily due to the
inherent properties of heavy oils, including high sulfur
content, high viscosity, elevated boiling point, and the
refractory nature of the sulfur-containing compounds.
One promising approach for heavy oil desulfurization
is autoxidation followed by thermal decomposition of
the oxidized sulfur species. Combining autoxidation
with other techniques, such as hydrodesulfurization,
may also create synergistic effects and enables the
production of a fuel with a sulfur content of less
than 50 or even 10 ppm. Furthermore, this article
identifies research gaps and provides important
recommendations for addressing future challenges in
.the field of fuel desulfurization
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