Vapor pressures and enthalpies of vaporization for esters of ethylene glycol and С1-С5 carboxylic acids
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Ethylene glycol esters are becoming more practically important due to the successful use of these compounds as fuel additives [1]. However, experimental data on their physicochemical and thermodynamic properties, which are of great importance for technological calculations and industrial design, are limited. Values of vapor pressures and enthalpies of vaporization of disubstituted esters of ethylene glycol and linear С2-С4 carboxylic acids are given in literature [2-5]. We consider it interesting to study the whole raw of disubstituted esters of ethylene glycol and С1-С5 carboxylic acids of linear and branched structure as promising products.


Determination of vapor pressures of compounds mentioned above (8 substances) was carried out by transpiration method [6] in the temperature range 295-327 K. Enthalpies of vaporization at 298 K were calculated according to Clausius-Clapeyron equation using the difference between heat capacities in gaseous and liquid phase calculated by method, suggested by J. Chicos [7]. 


Chromatographic retention indices were determined for each ester on non-polar phase OV-101. Vaporization enthalpy dependence on retention indices for all substances was found to be linear with regression coefficient R2=0,95. 


Comparative analysis of experimental data on enthalpies of vaporization and results of calculations by several additive-correlation methods showed up the insufficiency of these methods in application to compounds containing more then one carboxylic group in a molecule. Thus, property prediction for such structures requires the development of more flexible and precise calculation methods.
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