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1. Introduction – Biodiesel is an alternative fuel to diesel derived from vegetable oils and animal fats. 

However, the non-edible vegetable oils such as waste vegetable oils or those from energy crops (Jatropha 

curcas oil, Pongamia pinnata oil, etc.) have high content of free fatty acids (FFA) that make the 

transesterification reaction difficult because these acids react with the basic catalyst, conventionally used, 

giving rise to the formation of soaps. Therefore, prior to the transesterification reaction, the esterification 

reaction is required to remove or reduce the FFA; however strong acid catalysts (H2SO4, HCl) are used in 

this reaction, which are corrosive. In this work, the adsorption of free fatty acids is proposed as an 

alternative to the esterification reaction, through the use of carbon synthesized from the husks of an 

energy crop (Pongamia pinnata). The adsorption capacity of this carbon for the deacidification of the oil 

is studied using the response surface methodology (RSM). 

 

2. Experimental – A carbon obtained from Pongamia Pinnata husks was used as an adsorbent for the 

removal of FFA present in the oil [1, 2]. Adsorption experiments were carried out in the system shown in 

Image 1, at a constant flow rate of 1 mL/min. The acid value of the oil was determined before and after 

being subjected to the adsorption process. The RSM based on a Box-Behnken design of three levels and 

three factors was used to evaluate the effect of the factors (temperature (T), bed length (directly related to 

catalyst mass. Wads) and the initial acid value (AVo) of the oil) and their interaction on the response of the 

system (adsorption capacity of free fatty acids, qt). Results were statistically analyzed using Statgraphics 

Centurion XVI, version 16.1.18. 
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Image 1. Diagram of the experimental system. 

 

3. Results and Discussion - A total of 15 experiments were performed, with three replicates at the central 

point and in random order. For each experiment, the adsorption capacity was determined. The optimum 

conditions to achieve the maximum adsorption capacity (15,9423 mg FFA/g oil) are a temperature of 

25,0ºC, 1 g of adsorbent and an initial acid value of 9,0278 mg KOH/g. 

 

4. Conclusions - The carbon synthesized from the husks of Pongamia pinnata husks showed to be a good 

adsorbent for the removal of FFA from oils.  
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