

ABSTRACT

The traditional fossil fuels particularly, crude oil, petroleum, natural gas, and coal has been continuously used globally for hundred years. The demand towards energy continues to increase year by year. As a result, biodiesel has drawn special attention from researchers as a potential alternate fuel for current petroleum-based fossil fuel due to the depletion of the oil reserves. Biodiesel is one kind of renewable fuel consists of fatty acid methyl esters (FAME). In this study, castor oil was used to produce biodiesel via transesterification reaction in present of methanol. The reaction was performed using novel prepared modified montmorillonite and mica catalysts (Heterogeneous catalyst). The prepared catalysts were characterized by the HR-TEM, XRD, IR, and N2 adsorption. The transesterification reaction was carried out using different oil /methanol molar ratios (1:3), (1:6), (1:9), and (1:12). Various amounts of catalyst were used ranged from1 to 8%, reaction time from 1 to 5 h, reaction temperature in the range of 40 to 120°C. The optimized conditions of transesterification reaction of Castor oil were (1:12) oil – to –methanol and 5 wt.% of catalyst at 60 oC for 300 min at 800 rpm, to obtain a conversion % of biodiesel of  89.8 % and 98 % by using Si-MMT-Ph-SO3H and Si-MIC-Ph-SO3H catalysts, respectively. While, The optimized conditions of transesterification reaction of Jatropha oil were (1:6) oil – to –methanol and 5 wt.% catalyst at 110 oC for 150 min at 800 rpm, to obtain yield % of biodiesel of 90% and 98.5% by using Si-MMT-Ph-SO3H and Si-MIC-Ph-SO3H catalysts, respectively.The reusability of catalysts was testes for 8times, and it was reusable for 7 times and decreased considerably at eight run. The fuels produced were characterized by determining their density, viscosity, flash point, boiling point, cetane number, sulfur content, cloud point, pour point, acid value, iodine value, and saponification value. From the physical and chemical properties of the biodiesel fuel, it is concluded that these fuels have closed similar properties to those of conventional diesel. 


