THERMODYNAMICS

TWO DIMENSIONAL ASPHALTENE PRECIPITATIONS 

Fabricio Arteaga-Larios1, Eric Y. Sheu2, Elias Pérez1,3
1Instituto de Física, Universidad Autónoma de San Luis Potosí, México. 2Vanton Research Laboratory, Inc., Lafayette, CA, 3Programa de Ingeniería Molecular, Instituto Mexicano del Petróleo, México.

Two-dimensional spreading is an interesting phenomenon has drawn attention from physicists and chemists for several centuries. Depending on the molecular interactions and the system-substrate interactions, and the dynamics of spreading, various patterns can be formed.  Typical examples include Liesegang ring, viscous fingering, concentric rings, fractal, homogenous, and thermal plumes, etc. Among these patterns, the Liesegang rings has been well studied yet the most controversial.  It is partly due to its well-behaved ring patterns, the time, space, and bandwidth laws, and partly due to the difficulty to pin point the underlying physics. Since it discovery by Liesegang over a century ago, it has been generated in the laboratory using a gel reaction system.  This system is simple but very time consuming in forming the bands.  It did, however, help researchers understand and control the ring formation.  Recently, Raci and Bensil et al performed simulations trying to understand the basis of this ring formation.  Raci’s work aimed to find the limit of the Oswald supersaturation theory in explaining the physics of ring formation while Bensil et al focused on the formation of double rings, revert rings and crossover phenomena which were never observed in any gel experiments.  In this presentation, we will present, for the first time, the experimental evidence of the double rings, revert rings kinetics, and the crossover phenomenon using asphaltene systems from three sources. It appears that asphaltene system can be used for further understanding of a natural phenomenon known for over a century.

