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ABSTRACT

The preparation of B-SiAION powder by SHS in the system of Si-Al-SiO,-NH,F(B-Si;N,) was investigated in this study. In the
preparation of SiAION powder, the effect of gas pressure, compositions such as Si, NH,F, B-Si;N, and additive in mixture on the
reactivity were investigated. At 50 atm of the initial inert gas pressure in reactor, the optimum composition for the preparation of pure
B-S1AION was 3Si+ Al+2Si0,+NH,F. The B-SiAION powder synthesized in this condition was a single phase f3-SiAION with a rod

like morphology.
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Table 1. Standard Free Energy Changes in J/mol

AG°
435776-242.04T

Reaction
A) SiOy+2/3N,+2C — 1/3Si;N,+2CO
B) SiO,+3C — SiC+2CO 604002-33941T
C) SiO;+3/2C+1/2N, — 1/2Si,0N,+3/2CO  328900-182.32T
D) 1/2Si,ONy+1/2C+1/6N, — 1/3Si3N,+1/2CO  106876-59.72T
E) 2SiC+Si0;+2N, — SisN,+2CO 77377-33.81T
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1. Peliet
4. Data acquisition
7. Vacuum pump

2. ignition system
5. Data analysis
8. N, gas

3. Power supply
6. Glass
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Fig. 2. Flow chart of experimental procedure of SiAION

Fig. 1. Schematic diagram of SHS reactor. synthesis.
Table 2. The Properties of Raw Materials Used in This Study
Materials Particle size (um) Purity (%) Manufacturer
Si 200 mesh 99.0 Samchun Chemical (Daejeon, Korea)
Al <10 pm 98.0 Grand Chemical (Daejeon, Korea)
SiO, <10 um 98.0 Samchun Chemical (Daejeon, Korea)
NH,F <5 um 98.0 Grand Chemical (Daejeon, Korea)
SizNy <10 um 98.0 Grand Chemical (Daejeon, Korea)
N, gas 99.999 Chung-ang Gas (Dagjeon, Korea)
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Table 3. The Combustion Possibility and Product at Different Conditions

Composition (mol) N, pressure (atm) Combustion (O, X) Product
1.0Si+Al+2Si0, 50 X
1.5Si+Al+2Si0, 50 X
2.0Si+Al+2Si0, 50 0 Si, SiAION, ALO;, Si;N,
2.5Si+Al1+2Si0, 50 0 Si, SiAION, ALO;, Si;N,
3.0Si+Al+2Si0, 50 o) Si, SiAION, AlL,0;, Si;N,
3.0Si+Al+28Si0,+0.INH,F 50 0 Si, SiAION
3.0Si+Al1+2Si0,+0.2NH,F 50 (0] Si, SIAION
3.0Si+Al+2Si0,+0.3NH,F 50 O Si, SiAION
3.0S8i+ Al+28Si0,+0.4NH,F 50 0 Si, SiAION
3.0Si+Al+28i0,+0.5NH,F 50 X
3.0Si+Al+2Si0,+0.6NH,F 50 X
3.0Si+Al+28i0,+0.2NH,F+0.1Si;N, 50 o) Si, SiAION
3.0Si+Al+2Si0,+0.2NH,F +0.2Si3N, 50 o) Si, SIiAION
3.0Si+ Al+2Si0,+0.2NH,F+0.3Si;N, 50 0 SIAION
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Fig. 4. X-ray diffraction patterns of reaction products with
various Si molar ratio: (a) 2.0 mol, (b) 2.5 mol, and (c)
3.0 mol (N, 50 atm).
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Fig. 5. SEM of reaction products with various Si molar ratio:

(a) 2.0 mol and (b) 3.0 mol (N, 50 atm).
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Fig. 6. Combustion temperature of reaction with various ammo-

nium salt (NH4F) molar ratio: (a) 0.1 mol, (b) 0.2 mol, and
(c) 0.3 mol (N, 50 atm).
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Fig. 7. X-ray diffraction patterns of reaction prodiicts with
various ammonium salt (NH4F) molar ratio: (a) 0.1 mol,
(b) 0.2 mol, (¢) 0.3 mol, and (d) 0.4 mol (N, 50 atm).
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Fig. 8. SEM of reaction products with various ammonium salt
(NH,F) molar ratio: (a) 0.1 mol and (b) 0.3 mol (N
50 atm).
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Fig. 9. Combustion temperature of reaction with various P-
Si;N, molar ratio: (a) 0.1 mol and (b) 0.2 mol (N,

50 atm).
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Fig. 10. X-ray diffraction patterns of reaction products with p-
Si;N, molar ratio: (a) 0.1 mol, (b) 0.2 mol, and (c) 0.3 mol
(N, 50 atm).
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Fig. 11. SEM of reaction products with 3-Si;N, molar ratio:
(a) 0.1 mol and (b) 0.3 mol (N, 50 atm).
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