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Characteristic of stationary phases for gas chromatography
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Abstract

The methods of preferred stationary phases choosing the used in gas-liquid chromatography are
analyzed. It is shown that in the literature, such criteria as selectivity, sorption capacity, thermal stability,
reproducibility of properties, operating temperature range, etc. are used as criteria for choosing suitable
stationary phases. One of the most used methods for characterizing stationary phases is their classification
using chromatographic polarity based predominantly on the values of polarity factors proposed by
Rorschneider and Mc Reynolds. The basis of these systems is the characterization of various types of
intermolecular interactions into which stationary phases can enter, using a set of standard substances. The
system of Rorschneider-McReynolds polarity factors is also the basis of the spectral approach to identifying
the components of complex mixtures, the essence of which is to use the combination of physicochemical
characteristics of the sorbate and sorbent, which allows to establish the structure of sorbate molecules based on
their different ability to be sorbed by stationary phases of different chemical nature. The spectral approach is
applied to the characterization of weakly polar stationary phases of various chemical nature. It was shown that
despite the close chromatographic polarity of the stationary phases, the retention of substances belonging to
different classes of compounds can significantly differ and be determined by the values of descriptors
characterizing the types of intermolecular interactions and the tendency of the stationary phases to a certain
type. Spectra of 5 stationary phases obtained using the Rorschneider, Mac-Reynolds, and Lafffort solubility
factors are presented. It was established that the possibility of preferential retention of sorbates of various
chemical nature is determined by the ratio between the values of these descriptors. The possibility of choosing
the corresponding stationary phases for the selective separation of sorbates of various chemical nature is shown.
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