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Abstract

At present, there is no universal method for studying the solubility of substances in supercritical fluid
media. The expediency of combining certain methods of solution saturation and composition analysis is
determined by the object of study, the range of concentrations. In the case of low solubility of solids in the
solvent, a flow-through system or dynamic solubility measurement method is usually used to obtain the
required amount of precision weighing material.

The dynamic method for measuring the solubility of substances in supercritical carbon dioxide is not
without its drawbacks, which primarily include the need to strictly control the mass flow rate of supercritical
carbon dioxide in the cell with the substance being measured. With an increase in the consumption of
supercritical dioxide from zero (static method) to a certain value, the concentration of the measured substance
in supercritical carbon dioxide within the acceptable level of uncertainty for measuring the solubility of 4-6%
can be considered unchanged. The plateau of the concentration of the measured substance in supercritical
carbon dioxide from the flow rate obtained in the diagram corresponds to the saturation state of the solvent,
which is carbon dioxide and the solute, which corresponds to the concept of solubility. However, with a
further increase in the consumption of carbon dioxide, the concentration begins to decrease and it can no
longer be considered equilibrium. This is due to the fact that at significantly high flow rates of carbon dioxide,
which is a solvent, coming into contact with the substance being dissolved, it does not have time to saturate it
and, accordingly, weakly dissolves it. This concentration does not correspond to the concept of solubility.

Thus, the determination of the range of mass flow rate at which the conditional state of saturation of the
solvent and the solute is reached is the most important stage in studies to measure the solubility of substances in
supercritical fluids.

Based on the results of experimental data measuring the solubility of tannin in supercritical carbon
dioxide, the dependences of the concentration of tannin in supercritical carbon dioxide on the mass flow rate
are presented. It follows from the results that, in the flow rate range of 0-0.6 g/min, the tannin concentration in
supercritical carbon dioxide is practically independent of the solvent flow rate, which is evidence of the
equilibrium of this concentration and its compliance with the concept of solubility.
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