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ABSTRACT. Synthesis of aluminium nitride has been studied by using the starting materials such
as -alumina which was prepared at the lowest temperature from AlQ (OH), anhydrous aluminium chlo-
ride and metallic aluminium powders. For the synthesis of aluminium nitride, the reaction temperature
was carafully controlled and the reaction conditions were determined and discussed with the results. Reac-
tion of metallic alumiunim powder and nitrogen ges was taken place at relatively low temperature. The
reaction parameters were determined kinetically.
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1. N, gas, 2. H; gas, 3. Flow meter, 4. Silica gel, 5. Fur-
nace, 6. Activated copper, 7. Thermocouple, 8. P,03, 9.
Alumina tube, 10. Gas inlet, 11. Gas outlet, 12. Ceramic
fiber insulator, 13. SiC heating element, 14. AIN boat,
15. Sample, 16. Silicon rubber, 17, Mo wire, 18. Cu
tube, 19. Cooling water inlet, 20. Cooling water outlet,
21. Temperature programmer.

Fig. 1. Schematic diagram of nitridation appratus.
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Fig. 2. Schematic diagram of reaction assembly. a:
Glass vessel, b: Mantle heater, ¢: Ribbon heater, d:
Reactor, e: Electric furnace, f: CA thermocouple
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Fig 3. Calibration curve for the quantitative analysis of
AIN by X-ray diffraction.
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Fig. 4. X.R.D. patterns for calcined products of r-Al,0;
at each temperature indicated.
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Fig. 5. D.T.A. curve for AICl;.
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Fig. 6. X.R.D. patterns for the nitridation reaction pro-
ducts formed at various temperatures.
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Fig. 7. Cumutative particle size distribution of metallic
aluminum powders.
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Fig. 8. T.G.A. ourve of nitridation for aluminum pow-
ders.
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Fig. 9. X.R.D. patterns for the samples which were ni-
trided at 550, 600°C in the 90% Ny-10% H; gas at-
mosphere for 10 hrs.
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Fig. 10. X.R.D. paterns for the sampels which were

nitrided at 650 °C and Y50 °C in the 90% Ny 10% H, gas
atmosphere for various holding times.
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Fig. 11. X.R.D. patterns for the samples which were
nitrided at 1050°C in the 90% Ng-10% H, gas at-
mosphere for various holding times,
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Table 1. Quantitative analysis of synthesized AiN by X-ry diffraction method. (wt.%)
Nitriding Nitriding time {min.)
temp. (°C) 10 30 60 120 180 240
650 - 1.9 3.7 49 5.0 8.2
750 2.8 50 6.3 8.8 9.8 11.0
850 6.8 11.1 14.0 25.4 30.8 34.0
900 13.1 315 52.8 74.0 823 85.6
95¢ 17.3 514 775 95.0 96.9 975
1000 320 95.0 96.3 975 - -
1050 370 97.5 100.0 - - -
1150 - 100.0 - - - -
Table 2. Quantitative analysis of synthesized AIN by weight gain method. (wt. %)
Nitriding Nitriding time (min.) '
temp. (°C) 10 30 60 120 180 240
650 2.0 3.2 5.6 74 9.0 9.6
_750 34 6.1 8.7 11.0 13.0 15.1
850 6.6 10.2 16.5 22.3 269 29.5
900 115 24.0 40.1 75.0 775 79.7
950 13.0 38.0 723 87.1 89.9 89.6
1000 30.1 88.2 91.3 93.1 - -
1050 33.1 94.1 947 955 - -
1150 - 94.9 5.7 96.2 - -
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Fig. 12. Kinetic plot for initial part of the nitridation
reaction at temperatures indicated.
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Photo. 1. SEM photographs of AIN powders. (A) 630°C
for 240 min. (B) 750°C for 240 min. {C) 850°C for 120
min. ([} 930:°C for 120 min. (E} 1.056°C for 120 min. (1)
1.150°C for 120 min.
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