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ABSTRACT
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The adsorption of single and mixed of uncharged polymer, poly(vinyl alcohol)
(PVA) and ionic surfactant such as cationic, cetylpyridinium chloride (CPC) and anionic,
sodium dodecylbenzenesulfonate (SDBS) onto ceramic glaze particles consist of kaolin,
limestone, quartz and feldspar was investigated. Both adsorption isotherms and dispersion
stability were studied in order to understand the suspension stability as a function of
polymer and surfactant concentration at control pH 9 and 0.01 M NaCl. Adsorption
isotherms were measured at room temperature (25 OC) using the depletion method. The
UV absorption of the cetylpyridinium ion and the dodecylbenzenesulfonate ion in the
supernatant was measured at 259 and 223 nm respectively. For the equilibrium
concentration of PVA in aqueous solution was colorimetrically determined by the complex
with I,, KI and B(OH);, then UV absorption of PVA was measured at 690 nm. An
assessment of the stability of ceramic glaze particles suspensions was made using the
same adsorption isotherm samples and visible spectrophotometer. After equilibration, the
suspensions were allowed to stand without disturbance for 2 h before measurement of the
transmission of 500 nm. Zeta potential measurements were performed using a Colloidal
Dynamics. The mean zeta potential and particle size can be calculated from the dynamic
mobility spectrum and material properties assuming a thin double layer (O’Brien) model.

The adsorption of uncharged polymer, PVA on ceramic glaze particles
suspensions, confirm on the magnitude of the zeta potential decreases slowly upon
addition. This indicates that the polymer adsorbs in thick layers on the particles
hydrophobic surface. The dispersion stability of these suspensions is poor. Thus, even

though this polymer imparts a steric barrier on the particles, it is inefficient in stabilising



the particles. The adsorption of small amounts of cationic CPC onto the primarily
negatively charged surfaces of the particles such as basal plane of kaolin, quartz and
feldspar, results in strong attraction and flocculation due to hydrophobic interactions. At
higher surfactant concentrations a higher zeta potential results from the bilayered
adsorbed surfactant, providing stability. Anionic SDBS monomers adsorb to positive sites
on the edges of kaolin and positive charge of limestone by easily. Furthermore anionic
SDBS monomers can adsorb to negative charge of quartz and feldspar by the
interpretation of the SDBS adsorption results is driven by dispersion and hydrophobic
interactions. Increased zeta potential values are seen, and at higher concentrations where
it is postulated hemimicelle adsorption is dominant, the high zeta potential results in strong
electrical double layer repulsion and stable suspensions.

The adsorption of CPC on ceramic glaze particles in the preadsorbed PVA
(PVA+CPC) higher than single CPC adsorbed amount, but the dispersion stability is lower.
The amount of single SDBS adsorbed higher than in the presence of PVA (PVA+SDBS),
correspond with the higher dispersion stability. The result showed the preadsorbed PVA
can decrease the dispersion stability of CPC and SDBS. It is interesting that the
preadsorbed both CPC and SDBS on the ceramic glaze particles can promote the
dispersion stability of PVA. The results showed the adsorbed amount of PVA increase
when preadsorbed with surfactant, the dispersion stability higher than the single PVA
adsorption.

It can be concluded that the optimum condition for addition PVA , CPC and SDBS
both single and mixtures need to create the high dispersion stability of ceramic glaze
component suspensions can achieved through PVA, CPC, SDBS and their mixtures
adsorption. Either electrical double layer repulsion or steric repulsion from adsorption can
increase dispersion stability depending on the particle in ceramic glaze, types and

concentration of surfactant or polymer added.
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