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Abstract

This study aims to prepare fatty acid derivatives from local sesame oil and chemically modify them to enhance their properties and utilize them as
high-performance, environmentally friendly lubricants. The study’s significance stems from the growing need for bio-based alternatives to
conventional mineral oils, which cause negative environmental impacts, as well as the utilization of local renewable resources. The study employed
an experimental approach, whereby fatty acids were extracted from sesame oil using saponification, then purified, and their chemical composition
was analyzed using techniques such as gas chromatography (GC) and four-dimensional infrared spectroscopy (FTIR). Subsequently, the fatty
acids underwent several chemical modification processes, including esterification, epoxidation, and hydrogenation, to improve viscosity, thermal
stability, and oxidation resistance. Several lubricant samples were prepared from the resulting derivatives, with the addition of additives such as
antioxidants and corrosion inhibitors. The physicochemical properties of these oils were evaluated through standardized tests, including viscosity
measurement, flash point, pour point, oxidative stability, and wear rate, and then compared to commercial lubricants. The results showed a
significant improvement in the properties of the modified oils compared to crude oil, with increased viscosity, thermal and oxidative stability, and
reduced wear rates. The comparison also demonstrated that the overall performance of the prepared oils approaches that of commercial oils, with
the potential for further improvement in certain properties. The study concludes that locally grown sesame oil represents a promising source for
producing high-efficiency biolubricants, supporting the drive towards sustainability and minimizing environmental impact.

Keywords: Sesame Oil, Fatty Acids, Chemical Modification, Esterification, Epoxidation.
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