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Abstract. This paper deals with inverse problems of chemical kinetics. Systems of non-linear ordinary differential, differential algebraic, or algebraic equations, depending on the conditions of the experiment, namely, non-stationary, stationary, or equilibrium cases, constitute the mathematical object of the study. The insufficient informativity of the actually available arrays of kinetic measurement data results in the non-uniqueness of inverse problem solution. The construction of automation systems of analysis of  informativeness is  based on the decomposition of the complex chemical system into a number of systems of considerably smaller dimension. The basis of the theory of decomposition is the theory of independent routes. Constructed algorithms are illustrated by the mechanism of synthesis of vinyl chloride on the catalyst «sublimate-activated carbon».
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Abstract. It is known that the kinetic model is the basis for mathematical modeling of catalytic processes and reactors. At a variation of conditions of implementation of the process there is a problem of parametric analysis of the kinetic model containing a large number of parameters. Effective procedure for qualitative and numerical analysis of the relevant kinetic model is proposed. As an example a parametric analysis of Volter-Sal'nikov’s mathematical model for CSTR was performed. The dependencies of the steady states of the dimensionless parameters, the bifurcation curves of steady states, parametric and phase portraits, time dependencies were constructed.
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Abstract. The combustion of a small wood-waste particle formulated as an internal problem was considered. Such a formulation corresponds to the particle’s burning in a high-temperature gas flow enriched by oxygen. The mathematical description of heating, free and bound water removal, volatile components’ emission and combustion, carbon-residue burning were studied in details. The proposed mathematical model allows the study of the dynamics of simultaneous processes occurring in separate zones of the burning particle with time-varying boundaries. The software package developed in the course of the study may serve as a basis for investigation of the combusting processes of small wood-waste particles in real working conditions according to the chosen combustion technology.
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Abstract. The results of aerodynamic and mathematical modeling of the multi-tubular reactor for methanol to formaldehyde oxidative conversion are presented. CFD-modeling was employed with the FLUENT package and revealed the existence of significant gas flow non-uniformities in the upstream space above the catalytic tubes. Mathematical modelling of the process over Fe-Mo catalyst was performed in consideration of the actual non-uniformity factor in various tubes. This approach allows the study of the effect of uneven flow distribution on the temperature and concentration modes of reactor operation, as well as on the total reactor productivity. The obtained results are of practical interest for the analysis of industrial tubular reactor performance. 
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Abstract. On the basis of the the simple kinetic model of a selective reaction that assumes two types of active sites, the performance of the dual-reactor system with the catalyst circulating between reactors under unsteady state conditions was analyzed theoretically. The main parameters affecting the state of the catalyst are the temperature and the rate of catalyst circulation between the zones.  
The catalytic oxidation of o-xylene to phthalic anhydride in a fluidized-bed reactor was simulated. The mathematical model implies that reactor was divided into two zones by a height, and the catalyst was circulated between the zones. It is shown that the regulation of the unsteady state condition of the catalyst by means of its circulation between zones allows considerable increasing the yield of the target product.
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Abstract. Kinetic model of the catalytic conversion wide fraction of C2-C5 hydrocarbons to desired products: benzene, toluene and xylenes was developed. For 18-stage scheme of transformations, inversed kinetic task was solved and  kinetic parameters,  described experimental data in the limits of quantities analysis inaccuracy were determined. Simulation process for four-and three-fixed bed reactors was realized. The yields of the benzene, toluene and xylenes, with variations of pressure, temperature and volume of the catalyst were calculated by means of computer experiment. It was showed that the maximum yield of target products is achieved in four- layer reactor with the catalyst distribution in layers in the proportion of 1:1:1:2. 
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Abstract.  In this paper, the software named Computer Assistant to Technologist (CAT) for the process of propylene polymerization is presented, which was created in a software environment of Excel - VBA. Such an approach was chosen in assuming that every chemical engineer is a master of Excel as yet, and can create and develop a personal CAT according to process features and personal computer-based experience. The structure of CAT and the simplified model of the process under steady-state regimes are presented. Model and program were used for estimation of maximum performance of the reactor; for designing of closed cooling system; and for simulation of three-reactor system (2+1) that gives a possibility to redouble the capacity of reactor unit. 
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