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ABSTRACT

Si, NH,CI, NaN;, NaCl, N, were used as raw materials for preparation of o-Si;N, powder. NH,Cl and NaN; were used as additives,
and NaCl was used as a diluent. Initial N, gas pressure in the SHS reactor was 60 atm. In preparation of -Si;N,, the reactivity and
the properties of the products were examined with the various kinds of additives and the content of diluent. At first, the optimum
reaction system for the preparation of 0-SisNj is examined and then the optimum composition was examined in the optimum reaction
system. The optimum reaction system was Si-Nj-additive(NH;C1+NaN;)-diluent(NaCl) and the optimum composition was
38 Wt%Si+50 wt%(NH,Cl4+NaN;)+12 wt%NaCl. The maximum fraction of a-phase of Si;N, produced in this condition was 96.5 wt%
and the shape of the 0-Si;N, produced in this condition was an irregular fiber with a length of 10 um and a diameter of I pum.
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Fig. 1. Schematic diagram of SHS reactor.
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Fig. 2. Flow chart of experimental procedure of «-SizN,
synthesis.
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Fig. 3. The combustion temperature profile of Si-N, system at
60 atm of initial N, pressure.

Fig. 4. XRD pattern of the combustion product of Si-N, system
at 60 atm of initial N, pressure.
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Table 1. The Reaction Products and Properties between NaN;
and NH,Cl at 1 atm

Concentration Pressure  Volume
(Mole) (atm) (Liter)
NaCI(S) 1.0000
Hy(G) 1.9973 0.4995 144.8

Product

N,(G) 1.9991 05 1449
NH;(G) 0.0018 0.0005 0.145
Total concentration 4.9982 1 289.8
Enthalpy (KJ) -314.3
Entropy (J/K) 921.2
Reaction Temp. (°C) 581
1.6
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Fig. 5. The reaction product and adiabatic combustion tempera-
ture with various additive(NaN3;+NH,4Cl) contents at 50
atm of initial N, pressure.
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Fig. 6. The XRD patterns of reaction products synthesized at

60 atm of initial N, pressure with various additive
(NaN3+NH,Cl) contents.
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Fig. 7. The reaction products and adiabatic combustion tem-
perature with various additive (NaN;+NH4Cl1) contents
and 10 wt% of NaCl at 60 atm of initial N, pressure.
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Fig. 9. The combustion temperature profile with various NaCl
contents at 50 wt% of additive (NaN3;+NH,CI) and 60
atm of the initial N, pressure in (50-X)wt%Si+Xwt%
NaCl+50 wt%(NaN;+NH,4Cl) system. (X = (a) 10, (b)
11, (c) 12, (d) 13, and (e) 14).
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Fig. 10. The XRD patterns of products after washing with
various NaCl contents at 50 wt% of additive(NaN;+
NH,Cl) and 60 atm of te initial N, pressure in (50-
X)wt%Si+Xwt%NaCl+50 wt%(NaN;+NH4Cl) system.
(X =(a) 10, (b) 11, (c) 12, (d) 13, and (e) 14).
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Fig. 11. SEM photographs of o-SizN, and B-Si3N, for Si-N,-
diluent(NaCl)-additive(NaN;+NH,Cl) and Si-N,-additive
(NaN;+NH,Cl) systems, respectively. (a) o-Si;N, and
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