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Introduction

In this study, the gasoline, which is the unit product
of reducing viscosity, contains di-olefin compounds
and sulfur compounds. The presence of these two
compounds and their reaction causes gum formation.
Gums are compounds formed by the oxidation and
polymerization of unstable olefins, which can cause
problems in the system if their concentration is too high.
Also, sulfur, one of the most abundant oil elements
after carbon and hydrogen, can cause environmental
pollution and cause acid rain [1]. For this reason, this
problem has been studied in two steps; In the first
step, the gasoline sample was washed with sodium
hydroxide to remove phenolic compounds, and in the
second step with a silica gel-based aluminum chloride
catalyst using simultaneous alkylation of sulfur and
di-olefin compounds by bonding these compounds
and forming heavier compounds with a higher boiling
point, which can be separated from the gasoline sample
by distillation, was performed. Desulfurized gasoline
can be injected into the output of the RFCC unit.

One method of desulfurization is desulfurization
based on alkylation. This method is divided into
two general categories. The first method is carbon
alkylation. This type of desulfurization is based on
alkylation with small-scale and large-scale sulfur
thiophene compounds for oil [2]. Another method is
the alkylation of sulfur. In this desulfurization method
based on alkylation, thiophenic compounds react

Accepted: November/04/2021

with iodine and methane in the presence of silver
tetrafluoroborate to produce -S-methyl sulfonium
salt [3, 4]. These sulfur compounds are alkylated and
then removed from the oil as a precipitate. As a result,
oil desulfurization is done effectively [2]. Alkylation
increases the number of atoms. Thus, the molecular
mass of the reaction product, or in other words, is an
organic chemical reaction during which an alkyl group
is attached to a molecule [5].

Materials and Methods
Preparation of Catalysts, Materials and Laboratory
Work Methods

The characteristics of gasoline used in this study to
eliminate or reduce total sulfur are givenin Table 1. The
RH,, -SH sulfur measuring device was used to analyze
the desulfurized gasoline sample. KF-Moisture Meter
model 870 KF was used to determine the amount of
water in the sample. Gasoline distillation analysis was
performed using an atmospheric distillation device by
the D86 ASTM standard. The Octane Analyzer Model
ZX-101XL was used to measure the octane number
of RON and MON of the gasoline sample. FT-IR
fuel analyzer, which was accurately measured by the
spectral measurement of benzene-toluene-paraffin-
aromatic and olefin parameters in the gasoline sample,
is used, too. To make the catalyst, since the catalyst's
active component was in the form of aluminum



chloride powder, the gas inoculation method was used
to place it on the base.

Conclusions

According to the results, it can be inferred that the
desulfurization process by the alkylation method has
been successfully performed on the gasoline sample.
Evidence for this could be an increase in density
from 0.739 to 0.754 due to an increase in the size of
the molecules by alkylation of di-olefin and sulfur
compounds (usually including thiophene compounds)
with the relative stability of the olefins and an increase
in FBP temperature. The desulfurization results of
the desired gasoline with aluminum chloride catalyst
based on AIC, sulfuric acid silica gel and sodium,
water and methanol are given in Table 1.

Table 1 Results of desulfurization of gasoline with alumi-
num chloride catalyst based on silica gel, AIC ,, sulfuric acid
and soda, water and methanol, initial sulfur content 11236

. Sulfur content after desulfurization
Chemical .
in ppm
H,0 & CH30H | 11200
H,SO, & NaOH | 9500
AICL-6H,0 11050
AICL/SiO, 5250
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