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Highlights
e The optimization of high-octane gasoline production.
e The optimal recipes for hydrocarbon streams blending were calculated.
e Accounting changes in catalytic reforming and cracking feedstock.
e Continuous on-line calculation of commercial gasoline recipes.
e The optimal technological regimes in the production of motor fuels.

Abstract

The article reports the results of intensification and prediction of the motor fuel production
processes with the use of mathematical model, developed on the basis of chemical interaction of
the reagents at the blending stage taking into account feedstock composition change in the
processes of reforming, isomerization, alkylation, and catalytic cracking. The mathematical model
makes it possible to quickly and accurately define the optimal ratio of the components, which
ensure production of commercial gasoline meeting all modern fuel specifications.
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1 Introduction

Analysis of mechanisms, regimes, conditions, and macrokinetic laws of the gasoline
production processes constitute a fundamental problem. The existing technology of motor fuel
production (such as gasoline and diesel fuel) does not consider chemical interaction between the
individual components of the mixture (such as hydrocarbon streams, antiknock additives,
oxygenates, etc.). It leads to a gap between the calculated and experimental characteristics (such
as octane number, pour point, etc.) [1-4]. The essential consequence of this is product quality
degeneration (such as commercial gasoline and diesel fuel) as well as an economic indicator
decline due to overspend of expensive components used in blending. When producing a large
amount of commercial product, economical indicators reach enormous value.

This multi-factorial problem can be solved using the method of mathematical modelling
based on the physical-chemical laws, that take into account thermodynamics and kinetics of
hydrocarbon transformation on the catalyst surface, as well as unsteadiness of the processes due
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