Deoxygenation of coconut oil over industrial catalyst MoO3/CoO/Al2O3 for fuel hydrocarbons
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Nowadays, the power industry is rapidly changing due to the increase of ecology monitoring on our planet. Gradual substitution of traditional hydrocarbons for ecologically pure synthetic analogues is considered as one of the most perspective breakthrough directions for several future decades.

Over recent years, scientists conducted and published plenty of researches in this area. They investigated both theoretic parts of processes, including mechanisms of reactions, and its variables – catalyst, process conditions, feedstock etc. Deoxygenation of fatty acids involving the removal of oxygen from a molecule is one of the most widely discussed topics in the academic field.

This research includes the analysis of the deoxygenation process of coconut oil over industrial catalyst MoO3/CoO/Al2O3 for fuel hydrocarbons. The main objectives are to investigate the affection of hydrogen partial pressure and the degree of dispersion on the conversion of fatty acids in this process. 

During this work, the optimal conditions for the deoxygenation to receive С12-С18 fuel hydrocarbons were defined. Cetane was used as a solvent. The initial mixture of 30 g of fatty acids, 70 g of solvent and 1 g of catalyst was loaded into a batch reactor of the autoclave type 4568NT. The process was carried out with a temperature of 330 °C, a mixing speed of 500 rpm, a partial pressure of hydrogen (10-50 atm.) and the various degree of catalyst dispersion. The conversion of fatty acids was determined by potentiometric titration of selected aliquots of the reaction mixture on an automatic titrator, "Aquilon" model ATP-02.

The results of the studies illustrate that the most significant conversion of fatty acids (32.1% respectively) is achieved by using a finely dispersed catalyst, as well as carrying out the process with a partial pressure of 40 atm of hydrogen. At the same time, it was found that the degree of dispersion of the catalyst also affects the conversion parameter, which is subject to the further investigation.
