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The worlds consumption of fuels and the demand for alternative fuels has increased in the past few years. One of the solutions is biodiesel (alkyl esters of higher fatty acids), which is an alternative fuel with similar combustion properties as petroleum diesel. It is prepared by the transesterification of triglycerides contained in oil and low alcohols (most often methanol). The homogenous alkali catalyst is the most frequently used in the industry because of its low cost and high efficiency. However, the process has several limitations: the catalyst is not possible to reuse because it is consumed by the neutralization of free fatty acid contained in the oil or side saponification reaction. The disadvantages of a homogenous catalyst can be solved by heterogeneous or enzymatic catalysts. The mixed metal oxides as a potential heterogeneous catalyst, which were chosen for this study, can be synthetized from layered double hydroxides (known as hydrotalcites) by thermal pre-treatment.
The Ca-Al mixed oxides with a constant molar ratio of Ca/Al and different calcination conditions (temperature from 250 to 950 °C and flow – air or nitrogen) were synthetized from hydrocalumite as a precursor. The synthetized mixed oxides were tested in the transesterification of rapeseed oil including the determination of calcium leaching to the liquid products. The minimum leaching was found for calcination in a flow of nitrogen and 650 °C. Moreover, it was found, that the leaching started when the conversion was high and when glycerol was formed. The stability of the catalyst in the reaction components such as oil, methanol, ester and glycerol was determined by diffractograms of the catalyst and by calcium in these components. According to the diffractograms (before and after leaching), the phase of mixed oxides was stable during transesterification and leaching was caused by the CaO contained in the catalyst. It was also found, that the significant factor influencing the leaching was water contained in the reaction components.
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