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Estolides are a promising family of biodegradable fatty acid polyesters for base oil applications. Their lubricant performances (viscosity, aging ability) are directly related to their chemical structures. They are obtained by successive esterification of an unsaturated and/or hydroxylated fatty acid with itself and with saturated fatty acid at the end of the chain. The synthesis is followed by an esterification of the resulting estolide chain onto a polyalcohol.

One-dimensional chromatography (LC and/or GC) is no longer able to resolve such complexity because of the large number of structural possibilities (length of estolides and end fatty acids, position of chains on the polyalcohol, position and number of double bonds). Adding a second orthogonal separation dimension to the already available LC method is compulsory to resolve co-elution and provide higher peak capacity for comprehensive characterization. The use of supercritical chromatography (SFC) offers a wide variety of stationary and mobile phases suggesting good orthogonality with LC. High-resolution spectrometer Orbitrap complete the analytical setup to provide the necessary exact raw formulae.

Comprehensive LCxSFC-HRMS combination was therefore studied to unravel the fine structures of the estolides. An off-line mode was selected so that the second-dimension performances were compatible with the Orbitrap acquisition frequency.

The retention properties of LC and SFC are perfectly complementary to appreciate a distribution according to families and subfamilies following a logic of constitution of the molecules such as the chain length, the number of ricinoleic acid and the number of double bonds.

The resulting LCxSFC mapping allows a direct visualization of estolide classes according to the number of non-esterified hydroxyl groups and their homologs, especially due to the high peak capacity. The coupling with high resolution mass spectrometry allows a fine attribution of each peak to a raw formula, and the correlation of fragments and retention times allows a developed formula attribution.

The off-line LCxSFC method presented here allows a full characterization of the sample. On another hand, it would be interesting to have a faster, less detailed, method for the rapid comparison of samples. In this case, on-line configuration is to be considered.

• Effective peak capacity n LCxSFC,eff = 3211

• Separation space covers 65% of the contour plot 
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