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This paper presents results from a study on the effect of the pH of suspensions
on the deagglomeration of a high-purity (99.99%), fine-grained alumina powder.
The pH of the suspension was varied between pH 2 and 3. It is the aim of the
study to determine the best pH for a successful dispersion of the alumina powders
in the suspension. A series of rheological studies and analytical work under
Scanning Electron Microscopy were conducted. It was found that the best pH
was pH 2. Data obtained from rheological studies using a viscometer showed
that the alumina suspension prepared at pH 2 was least viscous, which may be
taken as a negative indicator of the presence of agglomerates. This hypothesis is
validated by visual inspection using SEM. For the pH 2 samples, a successful
removal of the agglomerates in the green compact has encouraged the sinterability
of the samples and thus, resulted in an earlier sintering process at a low-firing
temperature. In addition, the sintering characteristics and microstructures of the

samples prepared with a pH 2 suspension are also presented.
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INTRODUCTION

Currently dominating the advanced materials
era, advanced ceramics have played critical roles
in numerous engineering applications that require
materials with unique and reliable capabilities.
Understandably, more and more research is
devoted to further develop these technical
ceramics; among which, alumina, is a continuous
subject of interest. Due to its inherent brittleness,
numerous studies are emphasized on the research
and improvement of the fracture toughness
properties of alumina (Misirli et al., 1994; Muchtar
and Lim, 1998). As the characteristic properties
are derived from the microstructure, a significant

amount of the investigations involved were
directed in improving the fabrication process and
the starting materials needed such that resulting
alumina products acquire better mechanical
performance attributes.

One major breakthrough in ceramics research
recently is the successful fabrication of fine-
grained, high-purity alumina via colloidal
processing. The technique has been used to
produce agglomerate-free powder compacts,
which generally exhibit superior sintering
characteristics (Yeh and Sacks, 1988; Inada et
al., 1990; Lim et al., 1997; Tari et al., 1998;
Muchtar, 1999). As a result, the sintered products
have a fine-grained structure, of the order of a
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GOMOCLUSION

The result of this study has proven that a
ceveiul pH control of the suspension s necessary
for the desggdomeration of high-purity and fine-
sizad aluming powders, enswing a successiul
colioidal processing of the powders. The
rheclogical work has indicatgd that the pH &
suspensions have a much lower viscosity
compared to thosg of pH 2.5 and 3. Upon
comparing the SEM micrographs of the fired
sarpies, the pH 2 samples showed little or no
agomeration. In contrast, samples which were
not processed at pH 2 showed much
agglomeration of the alumina particles. It is also
shown that at a low-firing temperature of 1310°C,
the pH 2 samples have already started the
sintering process whereas the other samples have
el to manifest the onset of sintering.  In
sonchusion, the present work has shown that fine-

grained, high-purity aloming was successfully
deagalomerated via colloidal processing at pH £
and subseguently sinfeved to full density at a low
temperature of 1310 with one hour soaking
Herse, o
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