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ABSTRACT

Rotational diffusion constants were determined as a function of shear gradient in a region
of low shear (generally, less than 20 sec—1) for various concentrations (generally, less than
0.1 per cent clay by weight) of polydisperse aqueous dispersions of montmorillonite,
hectorite, and attapulgite. Bxtrapolation of these data to zero shear gave concentration
dependent zero-gradient rotational diffusion constants. Proper treatiment of these
results permitted a linear extrapolation to zero concentration to give fg-¢, -9, the
zervo-gradient zero-concentration rotational diffusion constant, for each of the clay
systems.

Particle size distributions were determined for each of the clays by a direct counting
technique, based on electron micrographs prepared from dilute (~0.005 per cent clay
dispersions. These distributions were then used to calculate a 8g-o, c—¢ for each system,
on the basis of the relationship

Zbs0;

Ba=0, =0 = 5,
Zi[0;2
i

where 6 is the rotational diffusion constant and ¢; is the volume fraction of the ith
monodisperse component of the polydisperse system.

Agreement between the calculated and experimental values of 8g-¢, c-0 was good.
Thus, theoretical and experimental considerations both lead to the conclusion that the
behavior at low shear of polydisperse systems, such as these, is governed by the relatively
few large particles in the distribution.
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