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Abstract

The current study included the exploitation of one of the types of clays available
locally in the Anbar desert (kaolin) and using it as a raw material in the preparation
of gamma alumina, which in turn was used as a catalyst, in addition to its use in
the preparation of three different catalysts. These catalysts were Ni-Mo catalyst
supported on alumina, Ni-Cr catalyst supported on alumina, and Cr-Mo catalyst
supported on alumina. After preparing the gamma alumina, in addition to these
catalysts, they were characterized and analyzed using different techniques such as
X-ray diffraction spectrum, total surface area, average pore diameter,
thermogravimetric analysis, elemental analysis, surface properties and
morphology of the prepared catalysts and gamma alumina surfaces.The results
indicated that the kamma alumina prepared from the original clay had a surface
area of 107.39 m2/g, making it suitable for use as a supporting material as well as
a catalyst. The catalysts loaded onto the gamma alumina surface showed lower
surface area values than those of the original gamma alumina, confirming the
successful loading of the catalysts onto the gamma alumina surface. The gamma
alumina prepared from the local clay, as well as the catalysts prepared from it,
were used in the thermal cracking process of the atmospheric distillation residues
of the Kasak refinery, with the aim of improving their specifications and
converting them into improved liquid crude oil, suitable as feedstock for
conventional oil refineries. Two thermal cracking type were used in this study.
The first type involved thermal cracking of the aforementioned AR after mixing
it with gamma alumina or a catalyst prepared from gamma alumina, while the
second type involved thermal cracking using a non-contact thermal cracking
system. It was also observed that the American Institute of Petroleum (API)
values, used as a measure of crude oil quality, were better for the liquid fuel
produced from catalytic thermal cracking of the AR compared to that produced
from non-catalytic thermal cracking of the AR. The study results also showed that
the thermal cracking type used in the process had an impact on the quality, yield,
and chemical composition of the resulting fuel. The fuel properties of the liquid
fuel models produced by thermal cracking in the presence of a catalyst were
significantly better than those produced by cracking the same AR in the absence
of a catalyst. The best API value was achieved using a nickel-chromium catalyst
supported on gamma alumina and it was 45.37.

In conclusion, the catalysts prepared in the current study can be used industrially
in thermal catalytic cracking units for any heavy oil or petroleum residue.
Furthermore, liquid fuel models prepared from thermal catalytic cracking can be
used as feedstocks for conventional oil refineries.
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