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ABSTRACT

The nitridation mechanism of Si by SHS at Si-NaCI-NH,Cl-NaN; system was investigated in this work. It was revealed that NaCl
as a diluent was helpful to the perfect nitridation reaction by retarding the growth of Si particle resulted from the melting of Si at the
initial stage of the nitridation reaction. And NH,Cl and NaN; formed NaCl through decomposition and combination, and the
preheating of pellet was helpful to the nitridation reaction in this process. The main nitridation mechanism of this system was liquid-
gas reaction. The optimum porosity of the pellet for the nitridation of a-SisN, was 67 — 69%.
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Table 1. The Characteristics of Raw Materials Used in this Study
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Si waste Si wafer, Min, 99.5%, 2~3 um
SizNy by SHS, <10 pm, 80 wt% < o-phase < 90 wt%
Samchun Chemical Co., Ltd., Korea, Min. 99.5%,
NaCl s
<100 pm by milling
NaN Samchun Chemical Co., Ltd., Korea, Min. 99.0%,
3 <100 um by milling
Samchun Chemical Co., Ltd., Korea, Min. 98.5%,
NH.C1 <500 pm
2. AE 9y
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Fig. 1. The combustion temperature profile of Si-N, system at
the initial N, pressure of 60 atm.
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Fig. 2. XRD pattern of the combustion product of Si-N, system
at 60 atm of initial N, pressure.
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Fig. 3. SEM photographs of products with various nitridation steps at Si-N, system. (a) raw material(Si powder), (b) Si particle
growth via melting step, (c) initial stage of nitridation reaction, (d) o-SisNy, and (e) B-Si3Ny.
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Fig. 4. The reaction products, adiabatic combustion temperature
‘ and pressure with various NH,CI contents(calculated by
‘Therrnol6)').
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Fig. 5. Combustion temperature profile of optimum composi-
tion for the preparation of o-Si;N,.

Table 2. The Reaction Products and Properties between NaNj
and NH,Cl at 1 atm

Concentration  Pressure Volume
(Mole) (atm) (Liter)
NaCl(S) 1.0000
Hy(G) 1.9973 0.4995 144.8
Product
N5(G) 1.9991 0.5 1449
NH;(G) 0.0018 0.0005 0.145
Total concentration 4.9982 1 289.8
Enthalpy (KJ) 3143
Entropy (J/K) 921.2
Reaction Temp. (°C) 581
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Fig. 9. The relationship between porosity of pellet and degree
of conversion.
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