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The oxidation of hydrocarbon lubricant base fluids and of representative chemical models (squalane, 2,6,10,14-tetramethylpentadecane and hexadecane) has been investigated. The oxidation was undertaken in bench-top static and flow reactors with conditions covering the range of temperatures and oxygen concentrations representative of those found in the piston ring pack and sump of a gasoline engine, as well as in a spark ignition, single cylinder, research engine. Investigations by GC-MS of the structure of the products formed from the oxidation of the model branched alkanes demonstrates that radical attack of tertiary hydrogen atoms predominates, and that the resultant tertiary alkoxyl radicals cleave to form a ketone molecule and a primary alkyl radical, which in turn is oxidised initially to an aldehyde and then subsequently a carboxylic acid molecule. There is also very significant formation of alkenes at ring pack temperatures. The effect of the degradation products in changing the viscosity of a hydrocarbon base fluid during its oxidation will be discussed briefly. 
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