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Opinion
Mathematical modeling of the diesel fuel Hydrotreating process is impossible without a 

database on the composition and physical and chemical properties of organosulfur components 
in the feedstock, since the degree of activity of sulfur compounds in hydrogenolysis reactions 
is different and decreases in the series: mercaptans > sulfides > thiophenes > benzothiophenes 
> dibenzothiophenes. There are alternative solutions to the problem of describing the 
composition of Hydrotreating raw materials.

The first option is to identify the most complete set of organosulfur components of 
diesel fuel and develop a data Bank of possible reaction routes; this solution, in principle, 
allows the most adequate characterization of Hydrotreating raw materials, but it is the most 
time-consuming and not always solved from the point of view of the sensitivity of analytical 
devices. We can note a generalization of the thermodynamic parameters of hydrogenation 
reactions (entropy and Gibbs energy) for 38 organosulfur components [1]. However, it is 
quite problematic to implement kinetic experiments to obtain the physical and chemical 
characteristics of reactions necessary for modeling the process, first of all, the constants 
of the Arrhenius equation (activation energy and pre-exponential multiplier) due to the 
microconcentrations of many components in the reaction mixture.

The second option is to formally combine the components of one group of organosulfur 
substances into a conditional pseudo-component [2-4], but the calculated constants of 
both the Arrhenius equation and the reaction rate constants themselves are effective and 
do not allow forming an objective analysis of the reaction process. For example, in [2], the 
study of diesel fuel desulfurization was performed using the following conditional pseudo-
components: sulfides, ethylbenzothiophenes, propylbenzothiophenes, butylbenzothiophenes, 
dibenzothiophenes, methyldibenzothiophenes and ethyldibenzothiophenes, but in [3] a 
different grouping of pseudo-components was used. In [3] also provides an example of 
representing the composition of organosulfur components in diesel in the form of 2, 3 and 4 
pseudo-components, in the latter case they were divided into very easily hydrogenated, easily 
hydrogenated, difficult hydrogenate and very difficult to hydrogenate without identifying the 
hydrogenated components.

In this regard, we propose to conditionally divide the initial diesel fuel into N narrow 
fractions, in each of which the set of organosulfur components is considered as a pseudo-
component, for which the rate constant of the hydrogenation reaction can be easily 
determined experimentally. With this representation of pseudo-components, the results of 
mathematical modeling will be determined only by the number of narrow fractions. We have 
performed mathematical modeling of diesel fuel hydrotreatment taking into account from 
two to 16 pseudo-components. The model of Hydrotreating process kinetics in this case has 
the form of a system of equations
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where CSI and Ki, respectively, are the concentration of the 
organosulfur pseudo-component and the rate constant of the i-th 
reaction.
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