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ABSTRACT

The adsorption of a cationic surfactant, cetylpyridinium chloride (CPC) and an
anionic surfactant, sodium dodecylbenzenesulfonate (SDBS) onto a ceramic glaze
mixture composed of kaolin, quartz, feldspar and limestone (calcium carbonate) were
investigated. Both adsorption isotherm and the particle zeta potential were studied in
order to understand the dispersion stability as a function of pH, ionic strength and
surfactant concentration. It was observed that the maximum adsorption of CPC
occurred near the critical micelle concentration (cmc) of the surfactant. The amounts
adsorbed increased with both increasing pH and ionic strength. The dispersion
stability was found to correlate with the extent of adsorption. CP" ions were adsorbed
onto the primarily negatively charged surfaces of the particles at pH 7 and pH 9. At

maximum adsorption, the zeta potential was more positive at both pH values as a



result of bilayer-adsorbed surfactant. The effect of ionic strength was studied by
varying the concentration of NaCl added. Poor dispersion stability was found in 0.1 M
NaCl noticeable from the lower positive zeta potential values at both pH values.

The maximum adsorption of SDBS on the ceramic glaze also occurred near its
cmc at pH 9 but above the cmc at pH 7. The amount adsorbed decreased with
increasing pH. At pH 7, the amount adsorbed increased as the ionic strength increased
contrary to the behavior at pH 9 where an increase in ionic strength resulted in a
decrease in the amount adsorbed. The dispersion stability was also found to correlate
with the extent of adsorption. At pH 9, this slight increase was observed to be enough
to promote stability with a higher negative zeta potential value, whereas at pH 7 the
negative zeta potential was lower. The dispersion stability at pH 7 was probably
due to steric repulsion caused by the adsorption of thick layers of neutrally charged
Ca(DBS), complexes. The negative zeta potential in 0.1 M NaCl was found to be
lower than in 0.001 and 0.01 M NaCl at both pH values.

In order to understand and confirm the dispersion stability, the rheological and
sedimentation behaviors of the ceramic glaze suspension were studied through
viscosity measurement and turbiscan technique. It was observed that the viscosity
depended on the surfactant type, amount of surfactant added, ionic strength and pH.
For CPC, at pH 9 and all ionic strengths, the viscosity initially increased until the
addition of 20-30 pmoles CPC/g solid, where the maximum viscosity occurred and
the suspension was least stable. After that the viscosity started to decrease until more
than 60 pmoles CPC/g solid was added, the ceramic glaze became most stable. The
same behavior occurred at pH 7. The viscosity minimum was found to correlate with

the adsorption maximum.
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For SDBS, the viscosity of the ceramic glaze in 0.001 and 0.01 M NaCl were
different to that in 0.1 M NaCl, and differed between pH 7 and pH 9. At pH 7, the
viscosities remained high for additions of as much as 100 umoles SDBS/g solid. As
the concentration of added SDBS increased, the viscosity decreased until reaching the
minimum value at SDBS dosage of about 150 umoles SDBS/g solid, before starting to
increase again when more SDBS was added. Similar behavior was observed at pH 9,
except that the minimum value occurred at only SDBS dosage of 25 umoles SDBS/g
solid. This increase in viscosity was due to the depletion effect induced by non-
adsorbed surfactant micelles. The effect of ionic strength could be clearly detected at
the minimum viscosity of both surfactants. The minimum viscosity of the ceramic
glaze in 0.1 M NaCl was higher than in 0.01 and 0.001 M at both pH values,
correlated with the zeta potential results.

The sedimentation behavior of the ceramic glaze as a function of both CPC
and SDBS dosages was also studied via the turbiscan technique. The amounts of CPC
and SDBS dosages per gram solid needed to create stable state were found to correlate
with the results from zeta potential and viscosity measurements. It can be concluded
that the dispersion stability of the ceramic glaze was improved by addition of ionic
surfactants. Either electrical double layer repulsion or steric repulsion from ionic
surfactant adsorption can increase dispersion stability depending on the surfactant

type, amount of surfactant added, ionic strength and pH.
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