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TANIKAN THONGCHAI : EFFECTS OF ADDITIVES AND PARTICLE
SIZES ON EXTRUDED POROUS ALUMINA BODY. THESIS ADVISOR

: ASST. PROF. SUTHAM SRILOMSAK, Ph.D., 163 PP.

ALUMINA/PARTICLE SIZES/ADDITIVES/ EXTRUSION POLYVINYL

ALCOHOL/CARBOXYMETHYL CELLULOSE/POLYETHYLENE GLYCOL

The purpose of this investigation is to study effect of alumina particle sizes
and additives of porous material fabricated by extrusion. The first part of the
experiment was conducted to study effects of alumina particles ranging in size from
0.7-60 pm and additives (Carboxymethyl cellulose, Polyvinyl alcohol and
Polyethylene glycol) content of 1.5, 3 and 6% by Al,O; weight to determine the
optimum additives to improve plasticity of mixture and showed tubular shape and to
determine alumina particle sizes and additives resulted pore size 0.1-10 um 35-50 %
porosity and bending strength more than 10 MPa. Subsequently, studies of water
amount for tubular forming by extrusion machine, sintering temperature, heating rate
and soaking time in order to obtain macro porous and the best properties of tubular
filters were carried out on the second part. Then water permeability and percent of
rejection rate of tubular filter prepared in this experiment was studied compare to
those of commercial filter. The results of the first part showed a mixture that can form
tubular shape for extrusion can be achieved by adding Carboxymethyl cellulose.
Moreover, carboxymethyl cellulose provided highest porosity on the work pieces

compared to work pieces formed by adding Polyvinyl alcohol and Polyethylene



glycol. Tubular filter prepared from the mixture of alumina 0.7 pm (50 wit%)
and 5 pum (50 wt%), alumina 5 pum (100 wt%) exhibited optimum porosity pore size
and bending strength. The second experiment, the results showed the amount of water
in mixture was a very important factor for tubular forming by extrusion machine. The
appropriate amount of water was 25-28 wt% of alumina. It was found that particle
size is the most important factor affecting porosity, pore size and strength. Using
different amounts of additives resulted in more changes of porosity than of pore size.
The pore size distribution and average pore size were observed to be narrower with
increasing sintering temperature and soaking time. Tubular filter prepared from the
mixture of 0.7 pm (50 wt%) and 5 pum (50 wt%) with 3% CMC at 1500°C showed
41.46% porosity which average pore size of 0.39 um. Bending strength was 40.50

MPa water flux rate at 1 bar 2.69 m.h and residual 89.7% rejection.
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