
Polymer Chemistry 2021 vol.12 N42, pages 6179-6187

Solvent-induced changes in the reactivity of tricyanate
esters undergoing thermal polymerization
Galukhin A., Nikolaev I., Nosov R., Islamov D., Vyazovkin S.
Kazan Federal University, 420008, Kremlevskaya 18, Kazan, Russia

Abstract

The solvent effect is probed by a comparative study of the tricyanate ester polymerization in the
melt and in solution in diphenyl sulfone. Kinetic and mechanistic insights are obtained by a
detailed isoconversional analysis of calorimetric data. The rates of both processes are limited by
a single reaction of auto-catalytic nature. The reactivity of the tricyanate ester in solution is
about five times lower than that  in  the melt.  The diminished reactivity is  associated with
significantly larger activation energy for polymerization in solution. The increase in the size of
the energy barrier is explained by the fact that solvation lowers the reactant energy relative to
the energy of the activated complex. Solvation also causes an increase in the pre-exponential
factor by increasing the activation entropy of the solution polymerization. The results of the
study are expected to contribute to a better understanding of the role of a solvent in the
solution polymerization of cyanate esters, which is an important practical route for the synthesis
of microporous polytriazines (polycyanurates).
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