DIELECTRIC PROPERTIES AND STRUCTURE OF PROPYLENE GLYCOL
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It is known that molecules of propylene glycol (PG) can participate in formation of three-dimensional network structures (clusters) in liquid state. At each temperature there is a distribution of clusters according to the shapes and the sizes. Dielectric spectroscopy permits to estimate statistical mean-square values of the dipole moments of the clusters, <µc2>, which correspond to the distributions.

Dielectric spectra of PG were studied in the frequency range from 10 mHz to 300 GHz. The experimental static permittivity data, εs, and permittivity dispersion, ε(ω) = (′(ω) + i(″(ω), were analysed for the temperatures between 175 and 423 К. The values of relaxation time, the intra-, n, and intercluster, m, correlation parameters, the <µc2>, and the apparent enthalpy of activation of the relaxation processes, Hexp, were calculated using the cluster model proposed by Dissado and Hill [1(3].

	With increasing temperature from 175 to 393 K the Hexp values decrease from 142 to 26.42 kJ/mol. Above 393 K these values remain constant within experimental error, i.e. their temperature dependence may be described by Arrhenius equation. The limiting value (25.84(25.18 kJ/mol) is close to the enthalpy of H-bond breaking in monoatomic alcohols (23 kJ/mol). The µc and n values decrease in the analysed temperature range (µc from 23617 to 18.65 D and n from 0.335 to 0.128). Large values of µc (dipole moments for gauche- and trans-conformers of PG in gas phase are equal to 2.50 and 2.25 D respectively) and non-zero values of n mean that clusters exist even at 423 K.
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