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Influence of WO3 Amount on the Properties of Mullite Ceramics

Ludmila Mahnicka, Ruta Svinka and Visvaldis Svinka
Institute of Silicate Materials, Riga Technical University, Latvia

mahnicka@inbox.lv

INTRODUCTION

The porous mullite ceramic is a well
known material for high-temperature
filters, furnace insulators and catalytic
converters due to its properties such as
refractoriness, high mechanical strength,
thermal shock resistance and chemical
stability. Preparation of ceramic only from
pure chemicals is expensive and not
economically effective. WO; additive is
used as doping agent for modification and
decrease the sintering temperature of
mullite ceramic, that produced from Al,O;
and SiO, powders [1].

EXPERIMENTAL METHODS

In the present investigation the samples
were obtained from two types of alumina
powders (a- and y-Al,03), SiO-, kaolin and
WOs5 additive. The Al,O5 and SiO, were in
2.57:1 ratio and conformed to the mullite
stechiometric composition (3A1,0352Si0;).
The ratio of a- and y-alumina was 1:3. The
kaolin used 10, 20 and 30 wit%, WO;3
additive - 1, 3, 5 and 7 wt%. Porous
mullite ceramic was obtained by slip
casting of suspension of raw materials and
H; elimination by chemical reaction of Al
with water. The preparation method in
detail was described in the previous
publication [2]. Samples were sintered at
the 1400°C and 1500°C temperatures.

The microstructure and phase composition
of samples were characterized by XRD (X-
ray difractometer "Rigaku Ultima+") and
SEM (scanning electron microscope
Hitachi S-4800). Pore size distribution and
porosity were done by Hg porosimetry
"Quantachrome  Pore  Master" and
hydrostatic weighting.

RESULTS AND DISCUSSION

AlbO; and SiO; powders are used as the
basic raw materials, but the kaolin is used
as raw material of additional alumina and
silica, as well as a binder to stabilize the
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suspension. The chemical purity, particle
size and amount of the main starting
materials and doping additives influence
the sintering temperature and rate of
mullite formation as well as the properties
of these ceramics. The WOs-doped
samples are with the smallest shrinkage in
comparison with the samples without
doping additive.

Fig. 1. SEM images of the 5 wt% WO;.doped
sample sintered at the 1500°C temperature.

WOs3 influences the samples structure.
Mullite crystals in samples, that were
doped 5 wt% WO; and sintered at the
1500°C  temperature, are elongated,
chaotically located and dense-packed
(Fig.1). This arrangement of crystals
influences reinforcement of samples, that
increases the creep resistance and
mechanical strength.

CONCLUSION

Usage of WO; additive decreases the
temperature of mullite's formation, the
bulk density and shrinkage, but increases
porosity of samples.
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