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Thesis Title Kinetics of Trans-ethylation of Palm Oil in a Continuous Reactor
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Abstract

The aim of this study was to investigate the kinetics of the continuous process for trans-ethylation of
palm oil using potassium hydroxide as a catalyst in a stainless steel tubular reactor, 31 meters
(length) x 8 millimeters (i.d.). The process variables were temperature, T, (30, 40, 45, 50 and 60°C),
ethanol/oil molar ratio, M, (3:1, 6:1, 9:1, 12:1 and 15:1), catalyst concentration, C, (0.25, 0.5, 0.75
and 1%w/v based on ethanol). Analysis of reaction product was conducted by using High
Performance Liquid Chromatography (HPLC). The results showed that the change in temperature,
M; and catalyst concentration affected the transethyalation rate. Percentage of conversions of
triglyceride to biodiesel were increased as these three parameters were increased. The optimum
conditions for trans-ethyaltion were temperature, 40 OC; M, 9:1 and KOH, 0.75% (w/v, based on
ethanol). At the initial stage, the reaction was assumed to be irreversible. The reaction kinetics was
in first order in triglyceride concentration. The relationship between reaction rate constant (k) and T,

M, and C can be expressed as

Ink = (— 0.2388C + 0.79)M_— 1.296C" + 1.0584C + 3.3915

(—0.8377C + 1.7185)M  — 6.9956C + 19.953

RT

Keywords: Biodiesel/Continuous reactor/Ethanol/Kinetics/Trans-ethylation
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