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Summary

In this research work, a cheap catalyst was prepared from locally available
clay. The clay was chemically treated, followed by thermal activation in order to
prepare the activated clay catalyst. This catalyst was characterized by different
techniques, such as BET surface area, pore volume distribution, XRD, FESEM,
and EDX. The prepared catalyst had a BET surface area of 119.49 m?/g and an
average pore diameter of 7.13 nm, indicating the mesoporous structure, which is
helpful for thermal cracking reactions. The activated clay catalyst was used in
the thermal cracking process of various wastes, including solid bio-waste (date
stones), synthetic waste (waste tires rubber) and atmospheric distillation residue.
Thermal cracking of the above-mentioned feedstocks was carried out via the
optimized protocol. For date stone and waste tires rubber, the effect of thermal
cracking temperature, catalyst loading, duration, and particle size on the yield of
the product was examined. Regarding the atmospheric distillation residue, the
influence of thermal cracking temperature, time, and catalyst loading was
investigated. The best yield of liquid products for the date stone amounted to
60.64 % at 425 ° C, pyrolysis time of 60 min, particle size of 0.40 mm, and a
catalyst loading of 2.5 wt. %. The best yield of liquid products produced via the
catalytic thermal cracking of waste tires rubber was 57.2 % at 475 °C for lh
using particle size of 25 mesh, and a catalyst loading of 7.5 wt. %. The catalytic
thermal cracking of the atmospheric distillation residue exhibited the best yield

of liquid products (85.1 %) at 450 °C for 1h, and a catalyst loading of 5 wt. %.

The optimal conditions for the catalytic thermal cracking ere applied in the
thermal cracking of the same precursors, but without a catalyst. The results
indicated that the catalyst played a vital role in the thermal cracking of the
feedstocks so that its utilization in the thermal cracking reaction produced
greater amount of the liquid products compared to non- catalytic process at the
same conditions. The pyrolytic liquid produced by the catalytic and non-

catalytic processes of the feedstocks were identified by '"H NMR spectroscopy,



FTIR spectroscopy, and GC-MS spectroscopy. The outcomes showed that the
chemical composition of the pyrolytic liquid produced by the catalytic thermal
cracking process were better than those produced via non- catalytic process. The
fuel properties of the pyrolytic liquids produce via the catalytic process were
superior to those observed for liquids produced via the on-catalytic process. In
conclusion, it can be said that the prepared catalyst can be recommended as a

potential catalyst for thermal cracking reactions of multiple precursors at the

industrial scale.
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