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Introduction

The reaction rates of the oxidative desulfurization
(ODS) [1-5]. were found to increase with the
temperature, and with the volume ratio of H,O,
and the natural gas condensate. The potential of this
methodology is illustrated by the 98.7% S-removal
from natural gas condensate at 50°C, under excess of
H,0, oxidant in 2 hours. In addition, the ODS reaction
was strongly enhanced when the water solvent was
replaced by methanol, water and soda. The very
high ODS reaction rate observed with the methanol
solvent could be explained in terms of the much
higher solubility of the sulfone reaction product in this
solvent and also by its very low surface tension, which
facilitates the transfer of products and reagents at the
polar—apolar interface.

in this work we use Fe,O,@SiO,@polyionene/ S,0,?
Core-Shell-shell as a magnetite nanoparticle catalyst
in oxidative desulfurization of Ilam refinery’s natural
gas condensate.

To find optimum condition of the reaction, a series
of experiments were performed with variation of
oxidation time, reaction temperature, amount of
H,O, as an oxidant and variation of solvent for
extraction phase. The effect of temperature, Effect of
Oxidant/condensate volume Ratio, Effect of solvent
in extraction phase, Comparisons of the oxidation

Accepted: February/05/2023

reactivity's of various sulfur compound component
and Comparisons of the oxidation reactivity's of
various sulfur compound component were changed for
the best reaction condition.

Materials and Methods

The desulfurization experiments were carried out
as follows: Fe,O,@SiO,@polyionene/ S,O,* Core-
Shell-shell Magnetite Nanoparticle (0.5 gr) was
added to Natural gas condensate (50 mL) and heated
to the designated temperature. The aqueous H,O,
solution was added carefully and drop by drop to
the heterogeneous mixture. The resulting mixture
was then cooled to room temperature. The magnetic
nanoparticle-supported catalysts was removed from
the mixture using an external magnet afterwards ,The
condensate was separated from the aqueous phase by
decantation, and was washed several times with an
equal volume of water. Then the resulting condensate
was dried by anhydrous Na,SO, and any impurities
were recovered by filtration.

Results and Discusssion

The results revealed that total sulfur decrease from 3200
(ppm) to below 210 (ppm) are achieved at 50 °C upon
using a H,0,: condensate volume ratio of 2.5:1 and
use water, methanol and soda as solvent in extraction
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phase. Natural gas condensate was prepared from Ilam
refinary’s natural gas condensate. The magnetic core-
shell-shell catalyst showed high stability, and it could
be recovered several times without deactivation.

Conclusions

Oxidation of dibenzothiophenes is affected by the
methyl groups on the benzene ring. The oxidation
reactivities of the dibenzothiophenes, in decreasing
order, are MDBT(75%) > 4,6-MDBT(66.7%)
>2,3,4,6-DMDBT(33.3%).

This nano catalyst is very stable and after months there
is no noticeable decrease in the activity of it. On the
other hand, it can be recover and used times.
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