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Dissociation behavior of asphaltene aggregates in model solvents has been investigated by means of pulse 1H-NMR.  Spin-spin relaxation time T2 was employed to monitor the change in molecular mobility of asphaltenes induced by dissociation of aggregate structure.  The CPMG pulse sequence was employed to generate 1H-NMR transverse relaxation signals. 
The CPMG curves obtained from asphaltene in solvents can be deconvoluted into at least three curves.  This result implies that the asphaltene in solvents consist of at least three components, namely strongly aggregate component Agg-S, weekly aggregate component Agg-W and liquid like component Liq, with relaxation characteristics time, T2.  Changes in the fractional intensity of the components with time at various temperatures reveal that the Agg-W is present as an intermediate for dissociation of asphaltene aggregates.  It has also been clarified that the apparent activation energy for Agg-W dissociation is larger that that for Agg-S dissociation, since the reaction rate for Agg-W dissociation is smaller that that for Agg-S dissociation at lower temperature and the order of the rate reverse at higher temperature.  The results obtained in this study indicate that the characteristics of asphaltene aggregates can be evaluated with change in molecular mobility measured by 1H-NMR.

