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Asphaltenes found in a wide variety of crude oils, can be induced to precipitate from the oil, and then grow by flocculation by several mechanisms, such as pressure decline in the well bore, or by the addition of solvents in IOR processes. We have developed new methods of describing the particle growth numerically from sequences of images taken using a Micro-Visual cell at typical reservoir conditions. Single point spectrophotometric data can also be converted to numerical values describing particle growth. These methods can also be applied to other multi-phase systems such as emulsions.

The images are analyzed in the frequency domain and a single number per image is computed, this number is defined as the "Particle Growth Factor" (PGF), which is a compound number that includes information about the size of the particles, the number of particles and their shape. The value computed from the spectrophotometric data contains similar information.

This new approach shows how PGF increases with respect to solvent concentration, or pressure. If we use a suitable non-linear model to fit PGF with respect to concentration, or pressure, we can use the characteristics of the curve to predict the onset of precipitation, the point of maximum flocculation, and when deposition is at its maximum, for either controlling variable. We have applied this method to a wide range of crude oils from light to medium heavy oil.


