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ABSTRACT

ﬁ'—sialon with different compositions was synthesized by the carbothermal reduction-nitridation
of compacts containing kaolin, graphite and silicon or aluminium at temperatures of 1300-1450°C
under flowing gas of 90% N, -10% H; for 20hrs.
Quantitative analysis of minerals which were formed in the specimens was carried out by using
the calibration curve which had been prepared from X-ray diffraction patterns.
The obtained results were as follows;
1. 1In the formation of §'-sialon by carbothermal reduction-nitridation of $i-Al-O-C system mixtures
at 1400°C for 20hs.
(1) approximately 100% f'-sialon could be obtained from the compacts of kaolin, silicon and
graphite,
(2} B'-sialon as a major mineral and @-Al, O3 as a minor mineral were identified in the specimen
which was prepared of kaolin and graphite.
(3} o-Al; 05 and 15R as a miner minerals were measured in the specimen which was prepared of
kaolin, aluminium and graphite.
(4) AIN instead of a-Al, 03 and 15R was formed 1n the compacts that excess graphite (& 33
wt.%) was added to the mixture of kaolin and aluminium.
2. As the reaction time and temperatures were increased. the formation of B'-sialon was increased,
whereas the phases of mullite, SiC and 8i; ONy were decreased gradually.
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Table 1. Chemcal Composition of Calcined Kaolin.
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Fig. 1. X- ray diffraction patlern of calcined kaalin,
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Fig, 2. Distribution ( cumulative percent ) of particle
size of kaolin powders.

Table 2. Distribution of Particle Size of Al and Si

Pawders,
fwt, %)

Particle Size (F'm)
0-4 4-6| 6 -8 18-10]10-15
Al 9 24.6 239 268115 7
Si 3nsg) 239} 17.9 L& 615 7

Table 3, Mixmg Ravo of Specimens.(

Component

mol }

A —l Kaoln Silicon | Aluminium | G raphte

1 1 8 - 1L 3

2 1 2 - 7.8

3 1 - - 68

35 1 - 2 7
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Table 4. Batch Composition of Standard Sarmple [or
Quantitative Analysis of g'-Sialon by XRID.

(wi. %)

g -Swalen | 10 20 30| 40| 30| 60| 70| 80 90
Cak, 10 10[ 10 10| 10| 1] 10| 10| 10
Silica gel | 80 70| 60| 30| 40| 30| 20| 10| -
Total | 100 100 100 | 106 [ 100 [100 | 106 |100 | 100
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Fig. 4. XRD patterns of kaolm and kaolin - graphite
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Fig. 5. Variation of XRD patterns of nitrided kaolin-
Si- graphite {z: 1) systems with holding time
at 1, 400°C.
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Table 5. Mineral Phases i S:ialon Specimens.

Nominal

Carbothermal Reduction - Nitridation

Composition | Temp,

Halding  Time (hrs )

of Sialon CH 2 5 10 20
1, 300 Sim&8> M0 §$>Si>M>0=D ‘:\‘3 S0>M
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o L4b0 | §3 0> 5 >M> 15R S > F>5 A
1, 450 ‘5}>0>ﬁ_\“\[ S>A4%0 £35S
L0 | S>M>8>8 >D>A [ 5>g>M>5 »>D3A | 5>8>M>D>4
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: 1400 | S>ASM>D>0>A | S~23D>A> I5R gD » ISR A
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Z;3 - . 8> A
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