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The oxidation mechanisms of the polyol ester lubricant, trimethylolpropane (TMP) tridodecanoate, and representative chemical models (neopentylglycol dibutanoate, TMP tributanoate, TMP trihexanoate) have been studied. The esters of mono-alcohols are known to decompose mainly via oxidation reactions, analogous to those of alkanes. However, for diol and triol esters, following initial oxidation, the degradation is dominated by hydrolysis and transesterification, with the acid formed by loss of the acyl group being the major product. 

Two previously unreported degradation/polymerisation mechanisms of polyol esters have also been observed. These involve reactions with aldehydes (primary oxidation products) to form cyclic acetals and, if the acid group is sufficiently long, the oxidation of the acid chain to an alcohol followed by the formation of lactones, via attack of the hydroxyl group on the ester linkage.

The results from these studies are important in the search for improved stability of polyol ester lubricants.

