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Abstract

This paper investigates the macrokinetic behavior of sorption of direct dyes on fibers of the cellulose
material. Quantum-chemical calculations using the density functional method (B3LYP) with a basic set of 6-
31G** found that the molecular forms of these dyes are non-planar. A two-parameter topological descriptor
describing the relationship between the structure and macrokinetic characteristics of dye molecules is
proposed. The relationship between the sorption activation energy of the dye and topological characteristics of
molecules, which indicates the role of structural and chemical effects, is established. We consider as
topological characteristics the simple Wiener index and dispersion of huckel energies, which reflect the
eigenvalues of a topological matrix. The Wiener simple index and the Hiickle energy dispersion, which
reflects the eigenvalues of the topological matrix, are considered as topological characteristics. The variance
of the sum of squares of the eigenvalues of the Hiickel matrix characterizes fluctuations of the spectrum of the
energy states of the molecule. The simple Wiener index takes into account heteroatoms, but does not take into
account multiple and aromatic bonds. It is assumed in the work that the enthalpy energy component in the
series of the molecules under consideration reflects the dispersion of the Hiickel energies, and the entropy
energy component reflects the Wiener index. It is shown that there is a correlation between the Wiener
indices, the dispersion of the spectrum of the Hiickel energy states of the dye and the activation energy of
sorption of the direct dye, which indicates the orbital control of the sorption of direct dyes in the direct dye-
fiber system of cellulose tissue and the possibility of charge transfer from the dye to the active centers of the
fiber. The obtained correlation shows that the activation process of sorption is associated with overcoming
steric hardships. A similar approach can be used in organic chemistry for the directed synthesis of large
organic molecules containing heteroatoms.
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