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Synthesis of Fine AIN Powder by Vapor Phase Reaction of AICl; and NH;
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Fine AIN powder was synthesized by vapor phase reaction of AlCl, and NH, at 720°~1190°C. Most of the powder deposited
separately in two regions in the reactor. The powder deposited in the range between the end of AICL,-feeding tube and the
point 17 cm apart there from consisted of one phase AIN. The particle size and its distribution became fine and uniform at
high reaction temperature or at high total flow rate of NH, and N,. Fine powder with the median diameter of 0. 16 um was
synthesized at 1190°C and particles were within a narrow range from 0.1 to 3. 0 um. In the range between 20 and 33 cm
apart from the end of the AlCl,feeding tube, amorphous AIN deposited, which crystallized on heating at 1400°C. By-
product, NH,CI which coexisted with amorphous AIN, was easily eliminated by heating at 500°C. The formation rate of
crystalline AIN was 2. 2 g- k™" and the total yield of crystalline and amorphous AIN was 79 % .
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Schema of reactor assembly.
a : Glass vessel, b : Mantle heater, c : Ribbon heater,
d ! Reactor, e : Electric furnace, f : CA thermocouple
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Fig.2. SEM photographs of the AIN powder synthe-
sized at 870°C.

NH, flow rate : 180 cm® min™;

N, flow rate : 150 cm® min™!, Bar=1 ym

(a) Deposited in higher temperature region,

(b) Deposited near the end of the AlCl;-feeding tube,
(c¢) Deposited in lower temperature region
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Fig.3. Particle size distribution of the powders syn-
thesized at (a) 720°, (b) 930° and (c) 1190°C.

NH, flow rate : 180 cm®-min™!,

N, flow rate : 150 cm® min™!
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Fig.4. Change of median diameter with reaction tem-

perature,
NH, flow rate : 180 cm®-min™,
N, flow rate : 150 cm® -min™’
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Fig.5. Particle size distribution of the powders
synthesized at 870°C by changing total flow rate of
NH; and N, : (a) 200, (b) 500 and (c) 1000 cm?-
min~’,
NH, : N,=2 : 1 in volume ratio
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Fig.6. Change of median diameter with total flow

rate of NH; and N, (2 : 1 in volume ratio).
Reaction temperature ; 870°C
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Fig.7. IR spectra of AIN.

(a) Amorphous AIN powder after heating at 500°C
to eliminate by-product, NH,CI,

(b) Crystalline AIN powder obtained by heating
amorphous AIN at 1400°C,

(c) Crystalline AIN powder deposited in higher
temperature region

*t NH,Cl o R 31 340°CY.
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