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In order to evidence secondary effects in Steric Exclusion Chromatography (SEC) of oil asphaltenes, fractions of various asphaltenes (geochemical types I, II and III) were collected in SEC using different mobile phases (THF, dichloromethane and toluene). These fractions were reinjected in the same conditions and no modifications of elution volumes were observed. Then reinjections were performed using a different mobile phase. In most cases, an important broadening of the fraction peak was observed, as well as a change of the average elution volume.

Off-line SEC-MS coupling was then performed using different ionization sources (laser desorption, electrospray, photospray and APCI) and different analyzers (time of flight and quadripole-time of flight).  The results of these analyses, performed in positive and negative ion modes were the following:

1. Fractions collected in SEC using toluene as mobile phase are the less polydispersed and their average molecular weight decreases as their elution volume increases. The results were more complex with other mobile phases. Molecule elutions might not be only driven by hydrodynamic volumes but should also be affected by other factors.

2. The average apparent molecular weights of the different fractions vary from 300 to 1000, whatever the mobile phase (the maximal values obtained in SEC from polystyrene calibration are around 20 000).

These results confirm clearly the existence of secondary effects in SEC. The SEC-MS measurements are consistent with recent works suggesting an average molecular weight of asphaltenes of about 700-800 Dalton.

