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ABSTRACT

The variation of the reaction pressure and reaction product during the reaction was investigated according to the total mass of the
reaction mixture at the optimum composition for the preparation of o-Si;N, powder which had been confirmed in the former inves-
tigation; ‘Preparation of «-Si3N, powder in reaction system containing molten salt by SHS - part 1. synthesizing of powder’. When
the total mass of the reaction mixture was 100 g, the minimum pressure for a complete reaction was 60 atm in 5 L reactor, whereas
the reaction was incomplete in the case that the mass exceeded 200 g because of pressure increase. Also, as the mass of the reaction
mixture increased, the reactivity linearly decreased. Hence, the complete reaction was realized by decreasing an initial N, pressure,
and thus obtained minimum initial pressure was recorded 20 atm for the initial mixture of 500 g. The reason of the incomplete reaction
with pressure increase was found to be that NH,Cl vapour which was suppressed by the gas pressure acted as a diluent.
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Table 1. The Nitridation Property with Various Initial N, Pressure at the Optimum Composition

Initial pressure (atm) 10 20 30

40 50 55 60 70

Reactivity (yes or no) X X X

X X X O O




L5GAN AT 28k o-Si;N, B2 AF - 2. vkEEe| Z7t 705

PN p— — 2250
—s—Pres.,, — 2200
3B0A| .- Pres.,, pZ I
—omPres,, / L
300 : - 2150
E 20 ~
ki) 250_ L2100 O
o 2004 P
§ L h20s0
o 1504 -
o 2000
100
504 L1950

T T T T T T 1900
50 100 150 200 256 300 350 400 450 500

Mass e (9)

Fig. 1. The reactor pressure, generation of gas and adiabatic
combustion temperature with various mass of mixture at
the optimum composition (calculated by ‘“Thermo’).
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Fig. 2. The reaction rate with various mass of mixture at
optimum condition and 60 atm of initial pressure.
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Fig. 3. Schematic diagram of incompletely reacted mixture.
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Fig. 4. The XRD patterns of samples taken from various
position of the burnt product of 400 g synthesized with
the optimum composition at 60 atm of initial pressure.
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Pressure (atm) 20 25 30 40 50 60
Mass (g)
100 0 0 0 0 0 0 100
_ 200 0 0 0 0 0 100 100
Reaction 300 0 0 0 0 100 100 80
rate (%)
400 0 0 100 100 80 60 45
500 0 100 100 90 70 55 40
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Fig. 5. The combustion temperature profile and pressure of
reactor during the reaction at 30 atm of initial N,
pressure, 400 g of mixture mass and the optimum
composition.
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