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Abstract

Conservation laws for chemical reactions are autonomous time-independent
combinations of non-stationary concentrations of reagents and reaction parameters. They
can be divided into stoichiometric and kinetic conservation laws. Stoichiometric
conservation laws depend only on the stoichiometry of the reaction, reagent
concentrations and initial conditions. Such conservation laws are quite simple to find
and are valid for any form of the kinetic law of stages. In closed systems, the number of
independent stoichiometric conservation laws is determined by the number of different
atoms of the substances participating in the reaction and is equal to Ns=n —R> 1, where
n is the total number of reagents; R is the rank of the matrix of stoichiometric
coefficients. In open systems the number of conservation laws can be any or they can be
completely absent. This article discusses conservation laws for chemical reactions
proceeding unsteady in a tubular reactor with uniform diffusion of reagents in the
longitudinal and radial directions. It is shown that the conservation laws for such
reactions depend on the stoichiometric coefficients of the elementary stages of the
mechanism, the initial and current concentrations of the reagents. At the same time
various detailed mechanisms of the same reaction are characterized by different
independent conservation laws, which makes it possible to use these laws to identify the
mechanisms of chemical reactions. It is shown that the conservation laws make it
possible to identify the mechanisms of nonlinear reactions under any kinetic laws and
any number of stages. Using conservation laws, an example of choosing the most
probable mechanism from several alternative reaction mechanisms is considered.
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