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Abstract 
The article proposes a predictive mathematical model to determine the concentration of sulphur in 

hydrocarbon fractions by the boiling point of the fractions and the refractive index determined by the the 
sodium yellow line. The model allows for non-linearity of changes in the fractional composition and optical 
properties with an increase in the amount of sulphur in a multicomponent mixture. Due to the complexity of 
the multicomponent system, the problem to predict the sulphur concentration was solved using multivariate 
regression analysis. The model was constructed using a physical and chemical descriptor (boiling point) and 
an optical descriptor (refractive index). The Ashalchinskoye heavy oil was used as an object for research in 
this work. The Ashalchinskoye field is one of the most promising fields for industrial development of high-
viscosity oil in the territory of Republic of Tatarstan. The authors have analyzed the fractional composition 
and studied the properties of ashalchinsk oil fractions. Methods for determining the fractional composition 
were carried out according to the ASTM D 2892-18 Standard Test Method for Distillation of Crude Petroleum 
(15-Theoretical Plate Column) using the  fully computer controlled unit "I-Fisher DIST D-2892/5236 CC" in 
the range from 200 to 400 oC. The refractive index nD20 was determined using an IRF-454B2M multipurpose 
laboratory refractometer. The sulfur content in oil fractions was determined in  accordance with GOST R 
51947-02 and ASTM D 4294 by energy dispersive X-ray fluorescence spectroscopy using a sulphur analyzer 
RX-360SH manufactured by Tanaka Scientific Limited (Japan); for coke residue in accordance with GOST 
2059-95 (ISO 351-96) by the POST-2 apparatus manufactured by Millab (Moscow, Russia). In this paper has 
been made a comparison between the results obtained from regression model and experimental results were 
for training and testing samples of high-viscosity oil fractions analyzed. Results of numerical studies for 
Ashalchinsk high-viscosity oil with a high sulphur content demonstrated very good agreement with the 
experimental data, which suggest adequacy of mathematical model. The data obtained from the model can be 
used in the preparation of high-viscosity oils for transportation and processing. 
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