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Analyzing Adulterated Aircraft Engine Oil with Hydraulic Oil Using Chromatoprobe/GC/MS as a Direct Insertion Device Into the GC Injector, and the Tip of a Needle to Sample the Oil
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Considerable energy is placed into maintaining crucial aircraft engine parts in shape. Unlike a car, when an aircraft engine fails, the issue is either catastrophic either very costly…During the routine engine maintenance of the jet, oil is replaced or added but awkwardly, human error can lead to the meeting of two different types of oil in the engine. 

Gear or hydraulic oil is a fluid consisting of synthetic hydrocarbon base oils and additives, engine oil alternatively, is typically made with neopentyl polyol ester base stocks and to both there is a presence of additives in small quantities secretly added by the manufacturer and which formula is kept unpublished.

Spectroscopic attempts using ATR/FTIR and chemometric analysis do not produce any reliable method, because the quality of the oil is altered with time and because of manufacturing variability in its composition.

Thermo-gravimetric methods are not sensitive enough to provide satisfying results for the range of concentrations dealt with. 

Colorimetric method cannot be considered since the oil blackens with age and particulate matter affects its color. For the same reason, analysis of the adulterated oil physical properties cannot be considered.

Sample preparation and extraction of the additive by liquid-liquid extraction or by SPE could be a solution, but would be time and energy consuming while the answer has to be given to the field.

Using the Chromatoprobe as a direct insertion device into the GC injector, and the tip of a needle to sample the adulterated oil, the first one being connected to a single quadrupole mass detector, run at specific masses (SIM mode) among those found to be related to the oil additives, a simple, fast and reliable method has been developed and validated with excellent accuracy.
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