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Finding the optimal mode is a conceptual problem of chemical engineering. In
this paper, there were analyzed the transient regimes under conditions of the conser-
vatively – perturbed equilibrium (CPE) recently discovered [1–3]. It is shown that
CPE may provide concentration characteristics higher than the equilibrium ones, i. e.,
"over-equilibrium".

Reversible linear mechanisms with three substances, A, B and C (acyclic (1, 2)
and cyclic (3, 4) mechanisms) are considered:
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where k+ and k- are the rate coefficients for the forward and reversible reactions.
According to the CPE phenomenon, one component, i. e., B, is selected so that

its initial concentration is equal to its equilibrium value. Remaining two components,
A and C, are selected so that their initial concentrations differ from the equilibrium
concentrations maintaining the constant total mass amount.

Graphical dependences are obtained, namely temporal dependencies of concen-
trations for PFR ("steady-state plug flow reactor") and CSTR ("steady-state continu-
ous stirred tank reactor"): fig. 1 – acyclic system, fig. 2 – cyclic system.
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Fig. 1. Temporal concentrations of reactants (a) CSTR and (b) PFR (acyclic mechanism)
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Fig. 2. Temporal concentrations of reactants for: (a) CSTR and (b) PFR (cyclic mechanism)

For the acyclic mechanism, in the CSTR the time of B-extremum onset was in-
significantly less than in the PFR (about by 2 %), but the extremum B-concentration
in the PFR was significantly greater than in the CSTR (about 20 %).

For the cyclic mechanism, in the CSTR the time of B-extremum onset was less
in the CSTR by 6 %, but the extremum B-concentration in the PFR was greater than
in the CSTR, about 12 %.

The greater the difference between the initial concentrations of the two sub-
stances, the greater the "over-equilibrium" concentration of the third substance, the
initial concentration of which was the equilibrium one.

Conclusions. In transient regimes, the concentration extrema are always ob-
served for acyclic and cyclic mechanisms in both reactors, PFR and CSTR i. e., CPE-
phenomenon is reproduced in both PFR and CSTR. Considering the same rate coeffi-
cients for corresponding reactions, the both mechanisms in the PFR are characterized
by higher values of "over-equilibrium" than these mechanisms in the CSTR.
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