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Abstract (300 word limit)
[bookmark: _GoBack]Reactive coupling of triglyceride transesterification and in situ acetalisation of the glycerol by-product was investigated by both experimental and kinetic modelling approach. This study was designed to minimise or prevent co-production of crude glycerol in a biodiesel process. This reduces the biodiesel cost, as the solketal produced could be left in the biodiesel as fuel additive. Kinetics of glycerol acetalisation was studied to obtain the data for numerical modelling of the reactively-coupled transesterification and acetalisation. The kinetic model was established using MATLAB software to solve the rate equations by Runge-Kutta “ode45” solver. Parametric study of the reactive coupling process carried out by the use of Design of Experiments (DoE) statistics to evaluate the effects of the reaction conditions, such as acetone to glycerol (oil) molar ratio, residence time, and the silica gel loading, on a one-stage process. The reaction conditions were also investigated for a two-stage reactive coupling process to obtain optimal variables required for high fatty acid methyl esters (FAMEs) and solketal yields. The kinetic model for the reactive coupling of rapeseed oil transesterification and glycerol conversions to solketal showed that excellent match between the experimental and predicted values. The DoE results showed that the one-stage reactive coupling did not achieve high solketal conversions (< 50%) at the reaction conditions studied, however, FAME conversion of up to 99% was achievable.  It was found that the two-stage process was more effective, achieving up to 99 % of FAME conversion and 82% for solketal.   
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