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The behaviors of polymer latex particles were studied as model systems of the actual
polluted dispersions. Polymer latex particles were synthesized by emulsion copolymerization of
styrene and styrene sulphonate. The particles having diameters above 2000 A can be visualized
by using ultramicroscope. When ionic impurities were removed from the latex suspensions, the
particles were seen to form an ordering even at low concentration. The interparticle distance
(2D, was determined from the micrograph and found to be smaller than the average inter-
particle spacing (2D,) calculated from the concentration by assuming a uniform distribution
throughout the suspension.

This indicates the presence of an atiractive interaction between the particles, On the basis of
this experimental fact, it was proposed that the two-state structure was maintained in the
suspension at low concentrations, in which ordered structures of high density coexist with less
dense disordered regions. This structure was in fact photographed. By using cinematographic
method, the motion of the particles was analyzed. The particles in the ordered regions showed
violent oscillatory motion around the equilibrium lattice point, though their root-mean-square
displacement was practically zero. The particles in the disordered regions were found to display
Brownian motion. The root-mean-square displacement was found to be satisfactorily described
by the Einstein-Stokes theory, particularly when the latex concentration was low and the salt
concentration was high.

The 2D,,, values decreased with increasing salt concentration and the ordered structure was
destroyed upon further increase in the salt concentration. These results were in contradiction to
the widely accepted DLVO theory on colloidal stability, which claimed the existence of electro-
static attraction between likely charged colloidal particles and of a van der Waals attraction
between them. In contrast, the current experiments indicated the presence of electrostatic
attraction and repulsion between the particles. Thus a new theoretical approach was proposed,
in which a very basic assumption in the DLVO theory was pointed out to be invalid for highly
charged colloidal systems.

Theoretically it was proven that there exist an electrostatic attraction and repulsion through
the intermediary of counterions. The interparticie spacing was calculated by this theory and was
found in reasonable agreement with the observed values. The lattice type was accurately

— 179~



determined by the Kossel line analysis: bee structures were found to be more stable at lower
concentrations whereas fcc structures were favoured at high concentrations. The micrographs
showing the particle distribution were Fourier-transformed to estimate the scattering patterns.
The ordered arrangements gave Fourier spots, whereas the two-state structure demonstrated
mixed images of spots and rings. The correlation of these Fourier images to the observed light
and neutron scattering curves was discussed. By using the Lang method, the crystal grains were
photographed, which again showed the localized, non-space-filiing, ordering. This provided a
support to the existence of an attractive interparticle interaction.
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