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Biodiesel production requires catalyst in order to accelerate conversion of vegetable oil into esters. The nature of the catalyst is fundamental since it determines the compositional limits of the feedstock, the reaction conditions, and the post separation steps, hence, the development of new and effective catalysts is necessary for this green fuel production.  Homogeneous catalysts are effective and feasible, but they lead to serious contamination problems and need a good separation and product purification protocols, resulting in increased production cost. Heterogenous acid catalysts can simultaneously carry out esterification of free fatty acid (FFA) and transesterification of triglycerides(TG), which makes it able to work with low-quality feedstock and at the same time lowering the production costs. Brønsted acids are best used with feedstocks with high free fatty acids due to the protonation of the acid group can result in an oxonium ion which is readily attacked by an alcohol through an exchange reaction to give the corresponding ester after losing a proton. Lewis acids which normally comes in a form of sulfated and mixed metal oxides shows great catalytic activity for continuous FFA esterification process, a feature which is poorly performed by Brønsted acid. The purpose of this research is to combine unique features of both Lewis and Brønsted acid into a single catalytic system by supporting both acids on a mesoporous structure such as silica; which hopefully will enhance product conversion at mild conditions. The work begins with the process of screening several Brønsted (methanesulfonic acid, benzenesulfonic acid and camphor-10-sulfonic acid) and Lewis acid (cerium trifloromethane sulfonate and scandium triflate) to evaluate their catalytic abilities against fatty acid esterification and TAG interesterification. Different parameters were manipulated during screening such as, methanol:oil/fatty acid ratio, catalyst load, reaction time and temperature. Preliminary results shows almost all substance give good conversion when reaction was conducted at 90 ⁰C with catalyst load 5%.wt and methanol:oil/FFA ratio 20:1. For Lewis acid, scandium triflate gives high conversion (>90%) while for Brønsted acid, methanesulfonic acid gives the best result.


