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Summary

Polyester is one of the most widely used main binders for various kinds of coatings. Polyesters
used in coatings usually have branched structures and relatively low molecular weights. Thus
their properties such as solubility to solvents, compatibility with other ingredients and curability
are superior to conventional linear polyesters. In particular, introduction of branched structure
in polyester backbone is required to ensure enough terminal functional groups for cross-linking
reaction and the formation of films with satisfactory properties.

In this study, we analyzed the reactivity of the hydroxyl groups of TMP which is used to
introduce branched structures in polyester backbones during polycondensation processes, and
the branched structures in the polyester backbones with "C NMR. Specifically, we investigated
the effects of the glycols which are used in the copolycondensation with TMP and the dibasic
acids which directly condense with TMP on the reactivity of the hydroxyl groups of TMP units
during the polycondensation process and on the branched structures in the polyester backbones.
The following results were obtained in this experiment.

1) Glycols having more reactive hydroxyl groups in the copolycondensation with TMP form
definitively less branched structures in the polyester backbones.

2) Even when a different kind of dibasic acid which directly condense with TMP is employed,
if the reactivities of the hydroxyl groups of the glycols are comparable to each other,
the degree of branching in the polyester backbone results in almost the same as when
the other glycols are used, even though different reaction behaviors occur during the
polycondensation process.

3) As the hydroxyl groups of TMP are more esterified, the residual hydroxyl groups show
lower reactivity in the polycondensation process. This difference of the reactivity is more
remarkable at lower reaction temperatures.

The above stated results suggested that it is necessary to consider the difference in reactivity
of hydroxyl groups between TMP and glycols, between TMP monomer, TMP mono-and diester,
and the temperature dependence of the difference between the reactivities of the hydroxyl
groups, in order to control branched structure in polyester backbone utilizing TMP.
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