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Will present a seminar on

“RHEOLOGY AND MICROSTRUCTURE OF

DENSE COLLOIDAL GELS”

     Gels of colloidal particles are widely used in industrial applications.  In many of these applications, control of the mechanical properties is critical in processing of the gels and in their end use.  The mechanical properties (elastic modulus and yield stress) are inherently linked to the underlying microstructure.

     The aim in this work is to systematically measure the rheology and microstructure of dense gels formed by two different mechanisms: by the addition of non-adsorbing polymer and by reducing temperature.  Some of the questions we try to answer are: How does the underlying microstructure affect the elastic modulus (G’) of dense gels?  How does shear affect mechanical properties?

     For gels formed by addition of non-adsorbing polymer, large upturns are seen in the low angle region in X-ray scattering which we attribute to cluster formation.  Recent comparisons with Mode Coupling Theory reveal that the macroscopic structure only affects the magnitude of the elastic modulus while the volume fraction dependence of G’ is controlled by the short range correlations and particle localization lengths.

     Gels formed by reduction of temperature show a different low angle scattering picture than those formed by addition of polymer.  No significant upturns are observed in the low Θ region in both small angle x-ray and neutron scattering experiments and pre-shear has no effect on the equilibrium structure of the suspensions.  The lack of “upturns” indicates the absence of clustering as present in depletion systems.  An attempt is then made to extract the interaction potential parameters which best describes the experimental system and to predict G’ using the Naïve Mode Coupling Theory.
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