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Abstract

The study of currently known methods and devices for processing plant materials has shown that during
the study period, the greatest interest (about 31%) of patent holders is manifested in increasing the yield of
extractive substances. If we take as an example a tea leaf, then indeed, the formation of conditions for a more
complete release of the target components into the aqueous phase during brewing can provide a more profitable
and economical consumption of tea raw materials.

The study of the thermodynamic principles of the use of supercritical fluid media and carbon dioxide, in
particular, in the processing of plant materials and the processing of tea raw materials, as well as the development
of methods for intensifying mass transfer to the aqueous phase when “brewing” tea leaves, are uniquely relevant
tasks.

An important section of thermodynamics is the concept of phase equilibria in systems of different
composition. And one of the key characteristics of phase equilibria is such a thing as the solubility of a substance,
including in supercritical fluid media. Since solutions of substances in supercritical fluids are diluted, the
dependence of the solubility of substances on temperature, pressure, and density of a pure solvent near its critical
point is of practical interest.

The results of experimental studies of measuring the solubility of tannin in supercritical carbon dioxide by
the dynamic method at a temperature of 308 and 333 K, in the pressure range from 8 to 26 MPa, are presented. The
data obtained, firstly, indicate a low solubility of tannin in supercritical carbon dioxide, which is a positive moment
for the implementation of the tea leaf pretreatment process in order to improve its biological potential, and
secondly, a clear suppression of isolines is observed, which in turn indicates the presence of crossover behavior on
solubility isotherms. Based on the results of the obtained experimental data on the solubility of tannin in
supercritical carbon dioxide, a mathematical description of the solubility of tannin was carried out by the Peng-
Robinson equation of state.
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