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ABSTRACT

Muilitization m a mulncompenent oxide system {alurmna-kachn-quariz-feldspar-tale) was stucdied as a
function of sintering temperature from 1200 to 1500°C based upon a quantitative X-ray diffraction analysis.
In the present study. mullite grew as whiskers and its formation reaclion showerl characlerstic three stages
as follows. In the first stage (1255-1295°C), an appreciable mullitization {nucleation) occurred while corun-
dum dissolution inte glass (merensing glass content) limmted lhe rate of the reaction. At 1295-1335°C
(second stage), the reaction was significantly enhanced with a considerable glass consumption and with no
appreciable change in corundum content. Finally {above 1335°C), the reacticn rate was attenuated re-
markably with an apparent decrease i glass consumption rate The impingement of mullire whiskers by oth-
er whiskers and crystals was speculated to cause mulhte growth in thickness direction with a slow growth
rate, resulting in the dinunished reaction rate i the final stage.
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Table 1. Chernical Composition of Raw Matenals (wi%)

Other

Con- . - oxides
stituents AL, | Si0; | Mg0 | KO | NaO {Ca0, Fey0s

Ti)

Alumina |99.8¢| 0.06(0.10( - - 0.04

Feldspar | 18.38 |66.58| 0.09 (12.19| 2.58 .18

Kaolin 43.59(54.36( 0.36 | 1.30 | 0.17 0.23

Quartz 0.04 |99.88( - - - 0.08

Talc 1.16 |64.16(34.48| - - 0.20
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X-A &A47|(X-ray diffractometer: Model PW 1710,
Philips, Netherlands)& ol &8le] a4 o E3h=
A s 25Z del(larger : Cu Ko, scan range: 10-
90", wo theta step size:0.02°, and duration time at
each step: 1sec) @ Az} A7 2 A, B0l E,
g2 K corundum}, A% (c-quartz) 2 cristobalile?}
zg AxPozn EAsFer] indialite(ZMgD  2ZALO,
- B310,)7F 1200-1275°C £ el Aol F0
o wE DAY Heorundum #EA ko] 2% T
mh, FA%4ge X-4 AREAE HdAE sEs
(internal standard) =& AEEIEC. EEEd=
CaF,Z AAslged o9 FIEHL 260089 10-60"]
A 2ARANE] FEAF FHo] Beldlgen o] B
2 Qalgeke] T3 I (mortar2t pestle o] &) 4 o]
gk AbAEE He|a] grelth st dle 444

Table 2. Composition of the Calibration Samples (wt%)

Sample No. C, C, Cy C, Cs
Mullite 80 60O 40 20 O

Quartz 0 20 40 60 30
CaF. 0 20 20 20 20
Sample No. Cg C'; CB Cg C]Q
Alumina 80 60 440 20 0

Cristobalite a 20 40 60 80
CaF; 20 20 20 20 20
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Table 3. XRD Lines used to Count Intensity Ratio of Each Crystalline Phase
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Fig. 1. a) Calibration charl tor mullite and corundun:,
1y} Calibration chart for quartz and cristobalite.

Crystalline phase Caleium fluorite Mullite Corundum Quartz Cirstabalite
d-spacing (28 degree 3148 A 2.205 A 2.550 A 3347 A 4,093 A
| inCuka radiation} {28.36) {40.95) (35.21) (26.65) {(21.72)
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