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Synthesis of AIN by the Nitridation of
the Floating Al Particles in N, Gas
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The nitriding reaction of floating Al particles in N, gas was studied at 1350°-1550°C. The hollow spherical and fibrous
AIN’s formed were examined by X-ray diffraction and scanning electron microscopy. The nitriding reaction of floating Al
particles in N, gas proceeded in the following four steps ! ( | ) floating Al particles melted and became spherical by surface
tension, ( i ) up to 1350°C the nitriding reaction was controlled by the dif fusion of nitrogen through the AIN surface layer,
(i ) cracks propagated in the AIN layer at 1400°-1550°C. The nitriding reaction rapidly proceeded with the eruption of in-
ternally melted Al, (v ) the eruption of Al also caused the nitriding reaction between vaporized Al and N, gas to form AlN,
resulting in hollow spherical AIN and fibrous AIN. The synthesized AIN was white, indicative of high purity. Since the
particle size of floating Al was determined by controlling the N, gas velocity, the classification of Al particles was possible.
The mean size and size distribution of hollow spherical AIN particles formed were controlled within the range 4 to 12 um.
The hollow spherical AIN particles were so brittle that they were easily crushed to fine particles even by fingers, Thus
obtained AIN particles were very fine and had narrow size distribution of 0. 1-0. 2 um. [Received July 17, 1986)
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Table 1. Properties of Al powder.
Particle size: 7.4 i
Metallic impurities, ppm:

Fe 600
Si 400
Cu 40
Zn 30
Ga 30
Mn 10
Ti 10
Zr 10
Pb 10
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(1) Ny cylinder (5) Reactor made of ﬂg/)f—;‘%b\t)@&ﬁﬂ%éné.
(2) Flowmeter Al,03
(3) sic-filter (6) Thermocouple
(4) Raw material (7) Furnace 100 O 1550%C
(8) Filter paper @® 1500%C
Fig.1. Experimental apparatus. sol @ 1450
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BRI EVBONIHERIIBBRENVED HN Fig.2. Ratio of conversion to AIN vs. reaction time.

(a) Al-starting powder (b) 1400°C

(c) 1450°C (d) 1500°C
Fig.3. SEM photographs of Al and AIN particles.
(a) Al particles of raw material, (b)-(d) AIN particles at N, gas velocity of 1.0 I/min,
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(a) As-prepared (b)
Fig. 4.

=
Crushed under finger-pressure (c)

SEM photographs of AIN particles prepared at 1500°C (N, gas velocity 0.3 {/min).
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Fig.5. Particle size distribution curves nitrided at
1400°C.

Ground with mortar for a minute
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