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The analysis of database on critical temperatures (Tc) for organic substances was made. The dynamic of data accumulation for the substances from different classes was shown. The thermal stability for 13 groups playing major role in the substances stability for 5 classes was studied. The restrictions for the conditions of Tc experimental determination for the compounds with the studied structural features were given.
For alkanes, alkylbenzenes, halogenbenzenes (F, Cl, Br), alkylhalogenbenzenes (F, Cl), phenols, alkylphenols, alkenes, alkadienes, alkenylbenzenes, alkynes, alkinylbenzenes, esters, ethers, aldehydes, ketones, amines and nitriles (both aliphatic and aromatic), heterocyclic nitrogen-containing substances, alcohols and carboxylic acids Tc values were selected to establish the correlation between critical temperature and molecular structure. For alkylbenzenes the selection was expanded with the experimental data for key-structures.
For the substances from the classes shown above the analysis of predictive abilities for the Tc prediction methods developed till nowadays was provided. The alternative approaches to the Tc prediction based upon the Tatevskiy’s scheme and Randic’s molecular connectivity indices were proposed. The parameters of methods were defined and the recommendations to their use were given. The high prediction abilities of the method based upon the Randic’s molecular connectivity indices were shown. The merits of the method are growing as it is applied to the structures with the critical temperatures hard to obtain experimentally.
The explanation was given to the fact that prediction of organic substances’ Tc could be done correctly in using the one correlation not only for normal liquids but even for the substances inclined to specific intermolecular interactions. It was shown that for the compounds with the fundamental difference in the molecular associations at normal boiling point and Tc the individual correlations for any method based upon the normal boiling point had to be used.
