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ABSTRACT

A very fine and pure mullite powder of the stoichiometric composition was prepared from aluminium
isopropoxide and tetraethylorthosilicate by an alkoxide hydrolysis method using NH,OH as a catalytic agent,
The gel powder obtained from the hydrolysis was calcined at 8007 and 125070 .

The average particle sizes of the powders calcined at 800°C and 1950 were 0.19m and 0,25 gm,
respectively, The specific surface areas of the powders calcined at 800°C and 1250°C were 114.7m?*/g and 20.6

m?/g, respectively.

The bending strength and fracture toughness of the mullite ceramics sintered at 1650C were 263.1 MPa and

2.30 MPa - m'? respectively,
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Fig.1. Schematic diagram of experimental procedure.
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(a)

Fig.4. TEM photographs representing the size and morphology of the powders with mullite composition as a

function of calcination temperature.
{a) Calcined at 800°C for 2 hrs.
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Fig.5. Particale size distributions of the powders with
mullite composition calcined for 2 hrs at each
temperature.
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Tahle 1. Particle Size Distribution of the Powders
with Mullite Composition Heat—treated for

2 hrs in Each Temperature.

Heat Mean Particle] Parlicle Size | Standard
—treatment Size Range Deviation
Temperaturz{'C) {m) () {nm)
8200 (.19 0.06—0.37 23.4
1250 0.45 0.12—0.54 55.7

Table 2. Surface Area Analysis of the Powders with
Mullite Composition Heat—treated for 2 hrs
in Each Temperature.

Calcination Temp. (°C) Surface Area (m?/g)
300 114.7

1250 20.6
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Fig.6. FTIR spectrum of the powder with mullite
composition calcined at 1250°C for 2 hrs.
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Fig.8. EDS analysis of mullite specimen sintered at
1650°C for 2 hrs.

Tahle 3. Relative Density and Linear Shrinkage of
Mullite as Functions of Calcination and
Sintering Temperature.

@inatinnl Sintering | Relative Density(%}| Linear I
Temp. (T)|Temp.{C)| Green Sintered | Shrinkage
Body Body (%)
300 12 96.4 3.1
1600
1250 40.5 94.90 22.6
800 2.6 o8 § 32.5
1650
1250 40.4 97.0 25.9




Table 4, Mechanical
Functions of Calcination and Sintering
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