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The importance of the critical (vapor-liquid) properties can hardly be overestimated. Many of the prediction methods based upon the principle of corresponding states are developed, modified and widely used taking those properties as a basis. The prediction quality is mostly determined by the quality and reliability of the data on the critical (vapor-liquid) temperatures (Tc) and pressures (Pc) of the compounds. Nowadays the whole volume of the data on critical properties for about the 500 organic compounds most of which have relative simple structure does not meet the case of the practical needs. The expansion of the structure range needs the reliable criteria to estimate the potentials of the experimental determination of the critical properties. One of those criteria is related to the thermal stability of the organic substances of studied classes.

The investigations concerning this problem were provided. To the present time the hindered and non-screened phenols (603-733 K) and anilines (593-653 K) as well as 4- and 4,4’-alkylbiphenyls (703-793 K) have been studied.

It has been found as the result of our study that at the near-critical conditions the complex set of reactions including not only the destruction but even the deep positional and structural isomerization occurs. The depth of the processes is significant even for the contact time less than 1 s.

Most of the recent critical properties determination techniques do not assure the stability of the individual substances of the mentioned classes and their concentrated mixtures at the experimental conditions.

Taking that fact into account the methods of Tc and Pc prediction for the alkylphenols, alkylbiphenyls and alkylanilines using the Tc and Pc for the compounds of the other classes were developed. The methods were tested using the experimental P-T data.
