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Reactivity of Glycols and Its Influence on Structures of Polyesters
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Summary

Polyester is one of main binders for various coatings. It is widely known that not only
monomer composition but also monomer sequence, branched structure and end functional
groups of the polyester often influence greatly on performances of the polyester coatings. Since
we supposed that reactivity between hydroxyl groups and carboxyl groups of the monomer
molecules can influence on the structure of the polyester, we investigated the relationship
between the reactivity in the esterification and the structure of the hydroxyl monomers. More
specifically, we analyzed the esterification reaction of various glycols, i.e. glycols having
primary hydroxyl groups only, both primary and secondary hydroxyl groups, and both primary
and tertiary hydroxyl groups quantitatively with “C NMR. The following results were obtained
in this experiment.

1) The secondary hydroxyl groups showed lower reactivity than the primary hydroxyl
groups, and the tertiary hydroxyl groups did not react with carboxyl groups to form ester —
linkages when no catalyst was used and reaction temperature was below 200 C . We could
quantitatively confirm the above results with "C NMR.

2) For both the primary hydroxyl groups and the secondary hydroxyl groups, the hydroxyl
groups with substituent groups at /3 position to the hydroxyl groups showed lower reactivity.

3) During the polycondensation process reacting various hydroxyl groups with the different
reactivity, the difference of the each monomer conversion became smaller along with the
progress of the reaction.

The abovementioned results suggest that in the polyester composed of the polyhydric
alcohols having the hydroxyl groups with different reactivity, the hydroxyl groups having higher
reactivity tend to exist in the center of backbone chain and the hydroxyl groups having lower
reactivity tend to exist at the end of the backbone chain as terminal functional groups. It is
presumed this tendency depends on the conversion of the monomers, and more clearly appears
at lower conversion.
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