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1. Introduction– Due to successful use of oil from energy crops in biodiesel production, the heavy

cultivation of these plants in many countries is being promoted. However, it may lead to the problem with

its associated waste shells, which contain low nutrient, consequently they are not suitable for use as an

agriculture fertilizer, and they are abundant in cellulose, hemicelluloses and lignin resulting in difficult to

digest or degrade. Thus, a possible solution for this waste is to convert it into activated carbon, a product

with higher added value, which is a widely used material due to its adsorbent properties. These adsorbents

could be used for reducing free fatty acids (FFA) present in the Jatropha curcas or Pongamia pinnata

oils. The presence of FFA in these oils is undesirable for biodiesel production due to performance

reduction in the transesterification reaction. The aim of this work is to use biomass waste such as

Jatropha curcas and Pongamia pinnata shells, for the preparation of carbon-based adsorbents (activated

carbon, Ca(OH)2 supported on activated carbon and charcoal) and to study the possibility of using them

as adsorbents for reducing of FFA content of Jatropha curcas and Pongamia pinnata oils.

2. Experimental– Activated carbon (ACJ and ACM), Ca(OH)2 supported on activated carbon

(ACJ/Ca(OH)2 and ACM/CA(OH)2) and charcoal (JC and MC) were synthesized from Jatropha curcas

and Pongamia pinnata shells, respectively [1-3]. Physico-chemical and structural characteristics of the

carbon-based adsorbents were determined. In a typical adsorption experiment, Jatropha Curcas or

Pongamia Pinnata oil was mixture with certain amount of adsorbent in a glass flask under stirring for

different times. Then the adsorbent was separated from oil and the amount of remaining FFA was

determined by acid value titration. The type of oil and adsobent, the adsorbent concentration and the

contact time were studied.

3. Results and Discussion- The synthesized materials have an

average pore size around 2-3 nm, except the MC, which has a

larger pore size and, in addition, is the material with the

smallest SBET. However, it is the material that adsorbs more

FFA, with a percentage of reduction of the FFA content of

29% when Pongamia pinnata oil (10.54 mg KOH/g oil) is

used, compared to 2-5% observed with the rest of the

adsorbents. When Jatropha curcas oil (3.24 mg KOH/g oil)

was used, the reduction of acidity with MC adsorbent is much

higher, with a value of 71%, compared to 2-30% obtained with

the rest of adsorbents.

4. Conclusions– The percentage of reduction of the FFA content depends on the acid value of the oil. The

FFA adsorption using charcoal from Pongamia Pinnata shells appears to be a viable solution for reducing

FFA from oil. MC is the material that adsorbs more FFA.
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Table 1. SBET and averge pore size. 

Material SBET (m²/g) D (nm) 

ACJ 238.58 2.05 

ACM 312.84 1.97 

ACJ/Ca(OH)2 70.76 2.95 

ACM/Ca(OH)2 150.06 2.70 

JC 81.14 2.34 

MC 2.46 6.07 
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