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Extended Abstract

The increase in energy and environmental crisis in recent years compelled many countries to take serious measures in
order to resolve these problems. Many researchers claim that the world's future will be shaped by renewable energy since
those sources are capable of fulfilling the energy requirements without or with minimal releases of either air pollutants or
greenhouse gases. Therefore, exploiting renewable sources as an alternative to produce energy is crucial to fulfil the demand
and mitigating climate change. This resulted in the raises of attention of both public and scientific community to utilize
biofuels derived from biomass [1]. Biodiesel has recently become one of these leading alternatives to biofuel worldwide due
to a combination of technical and economic features and advantages [2, 3]. In this study, the production of biodiesel was
performed using a low-cost feedstock such as waste cooking oils [4, 5] and waste animal fats [6, 7] through the process of
transesterification. The investigation of the performance of using alkali heterogeneous catalyst derived from waste chicken
eggshells using the calcination technique was also studied. The synthesized biodiesel highest yield was obtained from waste
cooking oil (80.6%), followed by mixed waste cooking oil and animal fats (79.3%) both using NaOH as a catalyst. The GC-
MS analysis showed that the synthesized biodiesel using NaOH catalyst has favourable properties to be used as fuel. The
analysis showed that the produced biodiesel contains different components of fatty acids methyl esters, the oleic acid methyl
ester, palmitic acid methyl ester, linoleic acid methyl ester, as major components. The synthesis process of biodiesel produced
also crude glycerol as a by-product, which can be refined and used for further applications such as in cosmetics production.

References

[1] S.J. Malode, K. K. Prabhu, R. J. Mascarenhas, N. P. Shetti, and T. M. Aminabhavi, "Recent advances and viability in
biofuel production," Energy Conversion and Management: X, vol. 10, p. 100070, 2021/06/01/ 2021, doi:
https://doi.org/10.1016/j.ecmx.2020.100070.

[2] D. Neupane, "Biofuels from Renewable Sources, a Potential Option for Biodiesel Production," Bioengineering, vol.
10, no. 1, p. 29, 2022.

[3] S.K.Karmee, R. D. Patria, and C. S. K. Lin, "Techno-economic evaluation of biodiesel production from waste
cooking oil—a case study of Hong Kong," International journal of molecular sciences, vol. 16, no. 3, pp. 4362-4371,
2015.

[4] M. Math, S. P. Kumar, and S. V. Chetty, "Technologies for biodiesel production from used cooking oil—A review,"
Energy for sustainable Development, vol. 14, no. 4, pp. 339-345, 2010.

[5] V.G. Gude and G. E. Grant, "Biodiesel from waste cooking oils via direct sonication," Applied Energy, vol. 109, pp.
135-144, 2013.

[6] M. Kirubakaran and V. A. M. Selvan, "A comprehensive review of low cost biodiesel production from waste chicken
fat," Renewable and sustainable energy reviews, vol. 82, pp. 390-401, 2018.

[7] E. Alptekin, M. Canakci, and H. Sanli, "Biodiesel production from vegetable oil and waste animal fats in a pilot
plant," Waste Management, vol. 34, no. 11, pp. 2146-2154, 2014.

ICEPTP 145-1


mailto:16-0098@student.gutech.edu.om
mailto:khadija.albalushi@gutech.edu.om
mailto:yasmine.souissi@gutech.edu.om
https://doi.org/10.1016/j.ecmx.2020.100070

	Sustainable Biodiesel Production from Waste Cooking Oil and Waste Animal Fats

