
 

Biodiesel production from refined and acidic cotton seed oil by 

thermal transesterification 
Stergios S. Pasias, Nikos K. Barakos and Nikos G. Papayannakos 

National Technical University of Athens, School of Chemical Engineering,  

Heroon Polytechniou 9, Zografos, 157 80 Athens, Greece 

 

Abstract : 

Most of the energy consumed today derives from fossil fuels such as coal, natural gas 

and especially petroleum. The use of these sources contributes to the increase of 

greenhouse gas emissions and global warming urging the need upon using alternative 

renewable fuels for transport instead of fossil petroleum products. A promising biofuel, 

used very successfully the last years as a diesel substitute is biodiesel. Biodiesel is 

produced either through the transesterification of triglycerides, the basic constituents of 

vegetable oils and animal fats, or the esterification of free fatty acids with short chain 

alcohols, usually methanol or ethanol. 

In this work, the thermal transesterification of refined as well as high acidity cotton seed 

oil containing 9.8 wt. % free fatty acids into biodiesel has been investigated. The impact 

of the free fatty acids present in the oil on the transesterification reaction rates has 

been studied. Free fatty acids are esterified in parallel with triglycerides methanolysis 

reactions but their presence is also beneficial for transesterification reactions as they 

appear to have a catalytic effect on the monoglycerides, diglycerides and triglyceride 

conversion reactions. Experiments with both feedstocks were performed in a high 

pressure batch reactor in the temperature range 170-220 oC, for methanol to oil molar 

ratio equal to 6:1. A kinetic model is proposed to describe the thermal transesterification 

reactions, the catalytic transesterification reactions by the existing free fatty acids in the 

oil as well as the thermal esterification of the free fatty acids. The proposed kinetics can 

also be used in transesterification processes using solid catalysts in the same 

temperature range to estimate the net catalytic effects unmasked from thermal 

conversion. The proposed thermal treatment of acidic oils can either be considered as 

an alternative biodiesel production process or as a pretreatment of the low quality oils 

for a further treatment with conventional processes. 


