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Abstract

Present work reports an optimized protocol for plant and the production of biodiesel
through alkaline-catalyzed transesterification of waste cooking oil. The reaction
variables used were methanol/oil molar ratio (3:1-9:1), Potassium Hydroxide catalyst
concentration (0.25-1.50%), temperature (4565 °C), and mixing intensity (200—-600
rpm). The evaluation of the transesterification process was followed by gas
chromatographic analysis of the cooking oil fatty acid methyl esters (biodiesel) at
different reaction times. A factorial design of experiments has been used as an analysis
method. The study of the factors affecting the biodiesel purity shows that, within the
experimental range considered, all of them have a positive effect on the biodiesel purity
and therefore the biodiesel purity increases when the values of these variables increase.
The biodiesel with best purity and quality was produced at methanol/oil molar ratio, of
6:1; potassium hydroxide catalyst concentration, of 1.0%; mixing intensity, of 600 rpm
and reaction temperature of 65 °C. The yield of the biodiesel produced under optimal
condition was 94-95%. As a result of this research study, maximum conversion of free
fatty acids esterification (95%) was obtained in 2 hours. Use of four separated tank for
each production stage instead of two tanks that have been used in previous plant type
(BDI-80), caused the output to be twice compared with other plants that have used two
tanks.

Key words: Biodiesel, Batch Pilot Plant, Transesterification Reactor, Optimization,
Waste Cooking Oils.
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