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Abstract  
The use of fossil fuels has increased the greenhouse effect around the 
world, causing a worldwide alarm. Ecuador is dependent on petroleum 
derivatives, but petroleum reserves are being depleted by the day. 
Therefore, research about non-traditional alternative energies has 
increased in Ecuador. This research focused on the transesterification 
reaction of pinion oil with methanol at subcritical conditions to obtain 
biodiesel. First, transesterification without acetone was done at 1.5; 1.4 
and 1.25 MPa and of 363.15; 373.15 and 378.15 K. As well, acetone 
was added to the reaction varying the molar ratio of methanol/acetone 
of 1:1, 1:1.5 and 1:2. Yield and biodiesel properties were obtained from 
both cases. Additionally, the reaction products were analyzed by gas 
chromatography. Viscosity and cetane number improved considerably the 
biodiesel quality. The best operating conditions to obtain biodiesel without 
acetone were 363.15 K and 1.5 MPa.  The yield of biodiesel was 
93.00  % the cetane number was 48.10 and the kinematic viscosity was 
5.42 cST. Cetane number and kinematic viscosity are similar to commercial 
diesel properties. When methanol to acetone molar ratio was 1:1.5, the 
yield increased to 96.00%, the cetane number to 50.00 and the kinematic 
viscosity decreased to 4.41 cST. The methyl esters most abundant were 
pinolenic (40%) and linoleic (33%). Biodiesel properties with acetone 
were similar to the norm ASTM D975 for diesel fuel oils.  To sum up, 
acetone promotes the miscibility between alcohol and oil, increasing the 
production of esters. Pressure was the main variable that affected 
considerably the quality of biodiesel, producing a fuel similar to diesel 
N°2 and suitable for engines. The Figure 1 shows the best operating 
conditions obtained statistically (1.5 MPa, 369 K), which are close to the 
values obtained experimentally. Furthermore, the interaction between 
viscosity, cetane number and yield is depicted . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

        Figure 1. Statistical analysis of multiple response 
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