





















































16. &

The calculation of the properties of latices is complicated by the many-
body interactions which occur for ;easonable particle densities. Summing
repulsive interactions between pairs of particles does not provide an
adequate approximation to the osmotic pressure, for example. For the
ordered phase, the net result of these many-body effects is to confine -

each latex particle to a Wigner-Seitz cell which is electrically neutral.

The properties of the ordered phase are amenable to calculation if the
particles are assumed fixed at the centres of their cells and the suspension
is in chemical contact with a reservoir of fixed composition. If account

is taken of charge neutrality in the reservoir and dissociation equilibrium
for water, the only composition variables are pH and the concentration of
inert cations. The potential in the cell can be obtained by solving the
Poisson-Boltzmann equation with a Debye length characteristic of the
reservoir. The normal derivative of the potential is zero at the boundary
of the Wigner-Seitz cell and a condition of dissociation equilibrium is

satisfied at the surface of the latex particle.

As the Wigner-Seitz cell is a polyhedron, the boundary value problem is
quite complicated, 1t is simplified by appfoximating the cell by a sphere
and assuming the éroblem is spherically symﬁetric. Using these
approximations, the behaviour of the latex has been obtained as a function
of volume fraction for a variety of reservoir compositions and latex

sphere parameters. i

Studies on the Surface Chemistry of Hematite o
Keith Quast (SAIT)

The changes in surface characteristics of samples of ferric oxide were
determined using microelectrophoresis. The samples examined were naturally
occurring (massive and specular forms) and a high-purity synthetic sample.
The results obtained indicated that the type, composition and source of the
hematite modify the observed surface characteristics. Various physical and
chemical pretrcatments on a sample of natural hematite showed how the
surface behaviour can be modified. The effect of small amounts of silica,
inherent in the natural sample, was very pronounced and caused the samples
to exhibit clectrokinetic behaviour usually associated with silica. Pre-
treatment of the natural samples with hydrochloric acid depressed the

cffect of silica; however, the actual mechanism involved is still obscure.
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An alternative method of determination of surface characteristics - pH drift
method - was also used and showed good correlation with the electrokinetic
studies. This alternative method also presented evidence to show that

chloride ions may be specifically adsorbed on the hematite surface.

Evidence for Exit in the Seeded Emulsion Polymerisation of Styrene
Brian Hawkett ({(Sydney)

The results of an extensive experimental study into the rate of emulsion
polymerisation of styrene in seeded systems are reported. Rates were
determined dilatometrically, using carefully characterised seed latices
and rigorous procedures to ensure reproducibility and the absence of new

nucleation. The data

(i) prove the existence of steady states with the average number of
T p—
free radicals per particle, n, less than 0.5, and hence the

existence of a first order radical loss process (ie, exit):
(ii) enable the rate of attaining of a steady state to be observed;

(iii) reveal the existence of a hitherto unsuspected thermal polymer-
isation process, occurring with a much greater rate than in bulk

systems:

(iv) give reliable values for the rate coefficients for the appearance
of radicals within particles ("entry") over a wide range of

initiation concentrations and particle sizes.

The values obtained for the rate coefficients for the first order loss
process are shown to be consistent with a mechanism involving transfer
of radical activity from a growing polymer chain to a monomer unit followed

by exit from the particle.

Rate Decay in Emulsion Polymerisation
Steve Lansdowne (Sydney)

Y-radiation is a convenient initiator of primary free radicals in emulsion
polymerisation systems and has the advantage of being easily "switched off".
The decay in polymerisation rate upon removal of the radiation source can
then give valuable kinetic information about the loss of free radical

activity from the polymerising locii.
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This technique was examined both theoretically and experimentally. For
styrene, the results so obtained were in good agreement with previous work
using chemical initiation and with theoretical predictions based on the

Smith-Ewart model.’

Surface Forces in Adsorbed Multilayers of Water on Quarta
Richard Pashley (ANU)

The adsorption of water vapour on smooth crystalline quartz at pressures
close to saturation was determined by ellipsometry. The results obtained
showed that clear quartz is perfectly hydrophilic, ie, that at saturated
vapour pressure a thick, stable water film {approximately 150 nm) is formed

on an initially dry plate.

wWhen quartz was contaminated by hydrophobic materials, only thin water films
{about 5 nm) were formed at saturated vapour pressure. This latter result
is in agreement with results previously reported in the literature for

supposedly clean quartz.

Clean, heat-dehydroxylated quartz also formed a thin water film {about 7 nm)
at saturation. The hYdrophobic nature of this surface is apparently due
to the loss of short-range interaction {through hydrogen bonds) with

adjacent water layers.





