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Abstract

Thermal stability of polyurethane varnish coating prepared by wusing diphenylolpropane,
polyetherpolyol and polyisocyanate with an equimolar ratio of isocyanate and hydroxyl groups was assessed
in the air. The polyurethane weight loss thermogram shows three temperature regions: I — (217-275) °C, Il —
(275-380) °C, and III — above 380 °C. For interpreting thermogram of the polyurethane under study the model
substances simulating the urethane groups of a polymer were synthesized. The substance containing the
urethane group formed by phenolic hydroxyl of diphenylolpropane was shown to demonstrate relatively low
thermal stability and gets broken down into isocyanate and bisphenol. Decomposition of the substance
containing the urethane group formed by alcoholic hydroxyl occurs at the higher temperature. The data
obtained allow interpreting the occurrence of thermal decomposition step I in TGA curve by structural
changes in the blocks formed by diphenylolpropane and polyisocyanate being the least stable when exposed to
elevated temperatures. The next step can be attributed to decomposition of more thermostable urethane groups
formed by functional groups of oligooxypropylenetriol and polyisocyanate. Transition to the step III
accompanied by severe sample weight loss due to decomposition of urethane groups is explained by thermal
oxidation of oligoether units of polymer. Based on the data obtained the conclusion was made that the
presence of urethane groups formed by phenolic hydroxyl of diphenylolpropane in polymer structure results in
the decreased thermooxidative decomposition onset temperature of polymer. At the same time, a deceleration
of thermooxidative processes due to the stabilizing effect of diphenylolpropane released at the beginning of
thermal decomposition of polyurethane is observed in a high-temperature region. The proposed polyurethane
coating is inferior to commercial counterparts in thermal decomposition onset temperature but superior to
them in the temperature corresponding to a 50% polymer weight loss.
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