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Transesterification of palm kernel and coconut oil in supercritical methanol was studied in a
scale-up plug flow reactor at the temperature range of 250 - 350 °C and pressure range of 10 - 15
MPa, employing THF as co-solvent to reduce vegetable oil viscosity. The reactants and co-solvent
flow rates were; vegetable oil, tetrahydrofuran and methanol 0.01-0.03, 0.06-0.10 and 0.3-0.7
mole/min. respectively. Optimization of transesterification process was carried out with respect to
methyl ester yield and fuel properties by 2°"! fractional factorial design and central composite design
(CCD) method. Quadratic regression models were obtained for correlating methyl ester yield response
factor as well as fuel properties with temperature. Methyl ester yield reached 70 + 5% at optimum
condition at temperature range of 230 - 250 °C, pressure range of 10 - 15 MPa, vegetable oil to
methanol molar ratio higher than 1 : 12 and maximum production rate was 0.03 + 0.005 mole/min.
When comparing this work with previous work done in a laboratory scale flow reactor, of which the
design data this work had referred to, it was found that; this work employed lower vegetable oil to
methano! at 1 : 12 compared to 1:24; and at higher space time at 600 seconds compared to 400
seconds respectively. However, lower methyl ester purity product was obtained in this work, possibly

because of scale-up and/or co-solvent effect.
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