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ABSTRACT

The effect of particle size distributions on dispersion stability and physical
properties of the ceramic glaze and the raw materials were studied. Particle sizes in
the glaze mixture and its components, i.e. kaolin, feldspar, quartz and calcium
carbonate after milling at various times were determined using light scattering and
sedimentation methods. The mean sizes (dsg) of the glaze after milling for 0, 12, 24, 48
and 100 hrs were found to be around 12, 10, 8, 6 and 4 um respectively. The order of

the mean sizes of the glaze and its components after grinding for 12 hrs was
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quartz > feldspar > glaze > kaolin > calcium carbonate. In addition, measurements of
turbidity, settling rate, zeta potential, viscosity and other physical properties of the
glaze slurry were determined to characterize the stability and physical properties of
the glaze dispersion. It was found that in dilute dispersion, the glaze with smaller size
attained higher stability than that with larger size as indicated by the higher turbidity
and the lower settling rate. In contrast to the concentrated dispersion that the glaze
with fine particles produced a poor stability as noticed by the higher viscosity of the
slurry. However, it was found that only size reduction was not enough to prevent
particles in the glaze dispersion from settling.

The influences of pH and polymer on dispersion stability of the glaze and its
components were also studied. The stabilities of dilute dispersions of the glaze and its
components at pH 2-10 were investigated by monitoring their turbidities after settling.
It was found that the turbidity of kaolin was high compared with the other
components across the whole pH range; especially at pH 10 where the turbidity
reached a maximum value. Moreover, the turbidity of kaolin at pH 10 was almost
unchanged after settling for 5 mins, in contrast to the others whose turbidities
decreased with settling time. The kaolin dispersion at pH 6, which is close to its point
of zero charge (pzc), produced the lowest turbidity due to particle agglomeration and
settling. The turbidities of feldspar and quartz were independent of pH. The stability
of the calcium carbonate dispersion depended greatly on the pH as evidenced from the
drastic increase in turbidity in basic media. In acidic solution, the calcium carbonate
dissolved producing an almost clear solution. In addition, the stabilities of
concentrated slurries of kaolin and the glaze mixture were also examined by

monitoring their viscosities at various pH. The results indicated that the maximum
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viscosities of kaolin and glaze were obtained at pH levels of 6 and 7, respectively,
which are also close to their point of zero charge. This is evidence for particle
aggregation that occurs in this pH range.

The influence of polymer on the glaze dispersion was also studied. Addition of
PDADMAC (polydiallyldimethylammonium chloride) and PAA (polyacrylic acid) at
optimum concentration to the glaze, along with gentle stirring, appeared to cause
flocculation and loose a sediment was formed which is more easy to redisperse.
Flocculation efficiency was determined by measuring the height of the sediment at the
bottom of the container and by the higher viscosity. Results showed that the optimum
concentrations of PDADMAC and PAA for minimizing the settling in the 40% by

weight of glaze were 100 ppm and 400 ppm respectively.



