
Full Paper __________________________________________________ Thematic Section: Study of New Processes. 
Reference Object Identifier – ROI: jbc-02/15-41-1-58                                                         Subsection: Supercritical Fluids.                                        

 58 ________ © Butlerov Communications. 2015. Vol.41. No.1. __________ Kazan. The Republic of Tatarstan. Russia. 

The article is published on materials of the report on “International Scientific Forum  
Butlerov Heritage – 2015”. http://foundation.butlerov.com/bh-2015/        (English Preprint) 
Submitted on March 12, 2015.  

 

Thermophysical bases of catalytic and non-catalytic transesterification 
of rapeseed oil in ethanol under supercritical fluid conditions 

 
© Sergey V. Mazanov,1*+ Rustem A. Usmanov,1 Ilgiz R. Gabitov,1  

Farid M. Gumerov,1 Zufar I. Zaripov,1 and Rashid Z. Musin2 
1 Heat Engineering Department. Kazan National Research Technological University.  

K. Marx St., 68. Kazan, 420015. The Republic of Tatarstan. Russia. 
Phone: +7 (843) 231-42-11. E-mail: serg989@yandex.ru 

2 The Laboratory of Physical and Chemical Analysis. A.E. Arbuzov Institute of Organic and Physical 
Chemistry. Kazan Scientific Center of Russian Academy of Sciences. Arbuzov St., 8. Kazan, 420088.  

The Republic of Tatarstan. Russia. Phone: +7 (917) 289-31-75. E-mail: musin@iopc.ru 
___________________________________ 
*Supervising author; +Corresponding author 
Keywords: transesterification, biodiesel fuel, heterogenic catalysis, ethyl ethers of fatty acids, 
thermal degradation, heat capacity. 

 
Abstract 

Catalytic and non-catalytic transesterification reactions of rapeseed oil in ethanol medium have been 
experimentally investigated under SCF condition with ultrasonic exposure on the reactive environment. The 
temperature range from 623 K to 653 K, pressures up to 30 MPa and  molar ratio of “ethyl alcohol - rapeseed 
oil" from 6: 1 to 20:1. Heterogeneous catalysts have been used (Al2O3, ZnO/Al2O3, MgO/Al2O3, SrO/Al2O3). 
New data have been obtained on the isobaric heat capacity of the ternary system "ethanol - rapeseed oil - 
catalyst" with a molar ratio from 6:1 to 30:1 in the temperature range of 303-563 K and pressures of 9.8 - 29.4 
MPa. 


