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Abstract

To optimize the removal of free fatty acid in crude vegetable oil, response
surface methodology was applied to determine the effects of five level-four
factors and their reciprocal interactions on removal of free fatty acid. A total
of 30 individual experiments were performed, which were designed to
study reaction temperature, reaction time, catalyst amount and methanol
amount. A statistical model predicted that the highest removal yield of free
fatty acid was 99.8%, at the following optimized reaction conditions: a re-
action temperature of 64.99°C, a reaction time of 36.20 mins., an catalyst
amount of 13.01% (w/v), and a methanol amount of 15% (v/v). Using these
optimal factor values under experimental conditions in three independent
replicates, the average removal yield was well within the value predicted by

the model.
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Table 1. Design summary of experiment for removal of free fatty acid
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Type Surface
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gl e i Tree Actual Actual | Coded | Coded
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Removal yield = -175.918 + 3.350429*(Temp.) + 15.79369*(Catalyst) + 5.894323*(Time)
+ 0.413397*(Methanol) - 0.00208*(Temp.)® - 0.14578*(Catalyst)*
- 0.02128%(Time)® + 0.012717*(Methanol)” - 0.16982*(Temp.)*(Catalyst)
- 0.06362*(Temp.)*(Time) - 0.00132*(Temp.)*(Methanol)
- 0.23727*(Catalyst)*(Time) - 0.03157*(Catalyst)*(Methanol)
- 0.00287*(Time)*(Methanol) + 0.003444*(Temp.)*(Catalyst)*(Time)
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Fig. 1. Contour plot and response surface of the removal yield of free fatty acid in crude

rapeseed oil.
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