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Abstract−− Main propose in this study was to ob-

tain alkyl ester from crude palm oil (CPO), using 
microwaves like heating source, in a process of two 
stages by means of homogeneous catalysis; the first 
stage (esterification), was made using sulfuric acid 
catalyst, to diminish the acid value of the oil, avoid-
ing the soap formation and facilitating the separa-
tion of the phases. The second stage (transesterifica-
tion) was made using sodium methoxide catalyst. 
The behavior in the crystallization of the product us-
ing differential scanning calorimetry, cloud point 
ASTM D2500 and pour point ASTM D97 was evalu-
ated. The obtained biofuels fulfill the requirements 
of the American standards for biodiesel and the pro-
pose methodology for the synthesis presents envi-
ronmental advantages and of increase in the reactiv-
ity, as opposed to the traditional methods of heating.  
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I. INTRODUCTION 
Biodiesel is a mixture of mono-alkyl esters of long 
chain fatty acids, is an alternative fuel made from re-
newable sources as vegetable oils and animal fats. It is 
biodegradable, non-toxic, show low emission profiles 
and also is beneficial environmentally (Fangrui and Mil-
ford, 1999). 

In Colombia, the prospects for the production of en-
ergy sources are focused on the oil palm, where our 
country is the fifth world producer and sixth exporter 
this oil (Divya and Tyagi, 2006).  

However, presents operating problems at low tem-
peratures for its high content of saturated fractions that 
crystallize and can block the filters of the engines. One 
of the alternatives to reduce the flow properties at low 
temperatures (FPLT) of methyl esters from oil palm is 
use alkyl esters, obtained through of transesterification 
with branched alcohols, that prevent the agglomeration 
and formation of crystals of these methyl esters. 

Alkyl esters can be produced through transesterifica-
tion of triglycerides, which are separated by inmiscibil-
ity and higher density (Marchetti et al., 2007; Ma and 
Hanna, 1999; Vicente et al., 2004).  

Transesterification or alcoholysis is the displacement 
of one alcohol from ester by other alcohol in a similar 
process to hydrolysis, except that is used alcohol instead 
of water. This process has been used intensively to re-
duce the viscosity of triglycerides. The general reaction 

of transesterification using methanol is showed in Fig. 
1. Transesterification is a process of reversible steps and 
proceed essentially with the mixture of reagents. How-
ever, the presence of a homogeneous or heterogeneous 
catalyst, acid or basic, accelerates the reaction (Mar-
chetti et al., 2007). 

The conventional techniques of synthesis for the 
transesterification reactions commonly use basic homo-
geneous catalysts (sodium and potassium hydroxides 
and alkoxides). The use of these catalysts present envi-
ronmental and technical disadvantages, because of the 
neutralization processes of its salts, which in turn, gen-
erate cost overrun on the separation and purification of 
final product (Burt and Meuly, 1944). The use of acid 
catalysts to the transesterification reduces this problem, 
but more reaction times are required. 

Very few studies have been made with the aim to 
obtain alkyl esters and all are obtained by homogeneous 
catalysis (Lee et al., 1995). Yields of these reactions are 
very low by the high steric hindering that presenting the 
branched alcohols. To increase the conversion, in this 
work, we propose use assisted reactions by microwaves.  

Application of the microwaves (MW) to chemical 
systems represents a new method to accelerate the 
chemical reactions through a faster and more efficient 
heating, which gives a low processing-time, increasing 
in the productivity, best recovery of volatile elements 
and compounds, low contamination levels, significant 
procedures, small volume of reagents, and low envi-
ronmental impact. However, microwaves do not interact 
in a similar way with all materials, and there is the risk 
of explosions by overheating. 

Microwaves are electromagnetic radiation with a 
frequency between 300 MHz to 300 GHz, where the 
most commonly used domestically and industrial, is that 
of 2450 MHz. (Bougrin and Loupy, 2005). 

It was discovered in 1946 by Percy and only until 
1980 was employed in different areas of chemistry. Mi-
crowaves technology has many applications and is a 
promising source of development of products at indus- 
 

 
Figure 1. General reaction for the transesterification of triglyc-
erides with methanol. 


