Critical Pressures of organic substances
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The analysis of the database on critical pressures (Pc) of organic substances was made. For the substances of different classes the relative importance of experimental data on Pc and data obtained by the extrapolation of saturated vapor pressures was established. The prevalence of the latter source of the information for the most classes of organic substances was shown. The mentioned approaches were tested. It was established that most of the methods based upon the corresponding states principle and having only the critical pressure as the tuned parameter and the similarity criteria those suited the equation gave almost the equivalent description.

It was established that extrapolation methods were effective at the following conditions: experimental P-T data were representative, they covered the wide range of temperatures and pressures, did not need the far extrapolation of the established dependence to the critical region, the data on critical temperatures were reliable. If not the significant deviations of estimated Pc’s from real values could not be excluded.

For the alkanes, alkylbenzenes, halobenzenes (F, Cl, Br), alkylhalobenzenes (F, Cl), phenols, alkylphenols, alkenes, alkadienes, alkenylbenzenes, alkynes, alkynylbenzenes, esters, aldehydes, ketones, ethers, amines and nitriles (aliphatic and aromatic), heterocyclic nitrogen containing substances, alcohols and carboxylic acids the Pc values to estimate the relationship between critical pressure and molecular structure were selected. The experimental data on the vapor pressures for the given classes were systematized. For the key-structures – alkylbenzenes and alkylbiphenyls the selection was supplemented with experimental P-T data obtained by ebulliometry and transpiration.

For the substances of given classes the analysis of the abilities for the Pc prediction methods develop to the present times was made. The alternative approach to the critical pressure prediction based upon the Randic’s molecular connectivity indices was proposed. The parameters for the method were defined and the recommendations to its application were given. The merits of the method are growing as it is applied to the structures for which experimental P-T data for the hight temperatures range and critical pressures are hard to obtain. It was shown that in contrast to critical temperatures the additive-correlation methods for critical pressures prediction worked efficiently only when the wide range of parameters and correlations was used.

