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Scientific results:

e The main results relate to the area of catalyst deactivation. They are presented in a monograph
[1] and in more than 15 publications. A new class of deactivation kinetics equations was
proposed, based on the principle of quasi-stationarity and stage mechanisms.

General equations for linear and nonlinear mechanisms of deactivation were obtained.
Mechanism and equations of deactivation by means of multilayer coking were formulated.
A method and models for interpreting deactivation experiments were developed.

The models were used to optimize industrial catalytic processes (4 patents).

o Dynamics of reactions on the catalyst surface caused by ion diffusion in the catalyst crystals.
The range of the ion diffusion coefficient was found 10-Y7+10-%° cm?/s, at which the diffusion
affects the dynamics of the reaction on oxide catalysts [4].

o Effect of capillary condensation of reagents in the catalyst pores on the kinetics and dynamics
of catalytic reactions. The areas of influence of capillary condensation on the diffusion in
porous catalyst particles, and even on the kinetics of reactions, the rate of which is different in
the pores with the gas phase and with the condensed phase, were investigated [5].

o Number of publications — 134; In international journals — 32; Keynote lections — 15.

Evaluation of scientific results:
The works were cited 320 times (by ResearchGate service, without Russian journals).
h-index 10 (without self-citation).
The reviewer of 4 journals, including Chem. Eng. J. and Kinetics & Catalysis.
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Subject: Basic chemical technologies and reactors; Heterogeneous catalysis.
Mentor of 3 doctoral dissertations, and about 20 theses.

Organizational work:
e Founder and Head of the Laboratory of kinetics and modeling in IC SB RAS, Omsk.
¢ Participation in the organization of several international and domestic conferences.
o National coordinator of cooperation of RAN and SANU in catalysis (2000-2003)

o Participation in international collaborations with researchers from Russia, Serbia, Bulgaria,
Italy, the United States, Belgium, and Germany.

o Editorial boards: Chemical Industry (Serbia); Catalysis in Industry (Russia).

Contributions to non-linear sciences:

¢ Non-linearity of the model of physico-chemical processes caused by nonlinear dependence of
the reaction rate on temperature (exponential) and on concentration of reagents (product).

o Most models are systems of multiphase partial differential equations types of Fourier, Navier-
Stokes or Fokker—Planck—Kolmogorov (depending on the reactor type) and with nonlinear
functions for the reaction rates and deactivation (poisoning) of catalysts.

¢ By solving such systems, several industrial processes were optimized, and non-stationary modes
of their operation were found, more effective than stationary one (4 patents).

¢ A model of the nonlinear kinetics of liquid diffusion in porous adsorbents was developed.

o The hysteresis of the reaction rate on catalysts in the regions of capillary condensation of
reagents was predicted by simulation and confirmed in experiments.

e 2018 — Corresponding Member of the Serbian Academy of Nonlinear Sciences.
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