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Abstract  Aluminum nitride (AIN) powders were prepared by the chemical vapor synthesis (CVS) processin
the AlICl,-NH,-N, system. Aluminum chloride (AICl,) asthe starting material was gasified in the heating chamber
of 300°C. Aluminum chloride gas transported to the furnace in NH,-N, atmosphere at the gas flow rate of 200-400
ml/min. For samples synthesized between 700 and 1200°C, the XRD peaks corresponding to AIN were com-
paratively sharp and aso showed an improvement of crystallinity with increasing the reaction temperature. In
additions, the average particle size of the AIN powders decreased from 250 to 40 nm, as the reaction temperature

increased.
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Fig. 1. Schematic diagram of the chemical vapor synthesis
reactor: (a) N, gas, (b) NH; gas, (c) heating chamber, (d)
quartz tube, (e) heat reactor, (f) filter collecting unit and
(g) vacuum pump system.
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Fig. 2. XRD patterns of aluminum nitride collected from
filter produced by chemical vapor synthesis process using
NH, gas of 200 ml/min at 1100°C. (a) collected powders
from filter and (b) aluminum nitride powder washed by
anhydrous ethanol.
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Fig. 3. XRD patterns of aluminum nitride produced by
chemical vapor synthesis process at (a) 900°C, (b) 1000°C,
(c) 1100°C and (d) 1200°C (NH, gas=200 ml/min).
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Fig. 4. SEM images of aluminum nitride powder s produced by chemical vapor synthesisprocessat (a) 900°C, (b) 1000°C, (c)

1100°C and (d) 1200°C (NH,gas=200 ml/min).
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Fig. 5. XRD patterns of synthesized aluminum nitride produced by chemical vapor synthesis process at (a) (1) 900°C, (2)
1000°C, (3) 1100°C, (4) 1200°C using (NH, gas=400 ml/min) and (b) (1) 900°C, 200 ml/min, (2) 900°C, 400 ml/min.
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Fig. 6. SEM images of aluminum nitride produced by chemical vapor synthesis processat (a) 900°C, (b) 1000°C, (c) 1100°C
and (d) 1200°C (NH, gas=400 ml/min).
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Fig. 7. The relationship between the average particle size
of aluminum nitride and reaction temperature. (NH,gas=
400 ml/min).
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Fig. 8. TEM images of the aluminum nitride produced by chemical vapor synthesis process: (a) 1100°C, 400 ml/min and (b)

900°C, 200 ml/min.
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