Characterizing the Onset of Precipitation for a North Sea Asphaltene Crude Oil using Nuclear Magnetic Resonance (NMR)
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Most of the particulate matter we examine with NMR is composed of molecules and these molecules are composed of atoms. Two factors contribute to the decay of transverse magnetization the molecular interactions (pure T2 molecular effect) and variations in Bo (lead to an inhomogeneous T2 effect). This combination effect of molecular interactions and variations in Bo actually results in the decay of transverse magnetization. The combined time constant is T2 .

In oilfield applications we can differentiate between the relevant fluids by studying the relaxation times. We investigate further the viscosity and density changes due to the aggregation of particles, before precipitation occurs and examine the relevant T2 signatures for the crude oil. We can see that two onset conditions can be defined when either particles begin to aggregate or when fine asphaltic particles first appear; this leads to the onset of aggregates and fines respectively. The results show the transition from particulate build-up in the crude oil to the onset of precipitation.  
