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Abstract— Ultrafine powders of aluminium nitride were synthesized by evaporating Al bulk in thermal plasma. Atomic
nitrogen dissociated and molecular nitrogen activated in thermal plasma are dissolved quickly in molten Al, subsequently su-
per-saturated nitrogen is evolved with Al vapor. Then AIN powders were synthesized by the reaction of Al vapor and at-
mospheric reactant gas. The reactant gases of N. and NH. were injected in different temperature regions in order to compare
the conversion of Al into AIN. It was observed tha: when ammonia gas was injected in low temperature region, reactivity
was increased and this result was demonstrated by Gibbs' free energy of AIN formation. Synthesized powders were well dis-
tributed ultrafine powders of AIN with mean diameter of 30 nm.
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Fig. 1. Schematic diagram of the experimental apparatus.

Table 1. Experimental conditions

Power 120-150 A, 6-7kW
Plasma generating gas flow rate Ar: 5l/min
N.: 0-5//min
Reacting gas flow rate N.: 0-5//min
NH;: 0-5 //min
Al sample position 20-50 mm
(distance from anode nozzle)
Injecting position of reaction gas 15-75 mm

(distance from anode nozzle)
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Fig. 2. Schematic model of formation mechanism of ultrafine pow-
ders of Al and AIN.
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Fig. 3. Photographs of dendrites growth on the surface of Al
(a) start, (b) after 30 sec, (c) after 3 min.
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Fig. 4. X-ray diffraction patterns of powders and dendrites produc-
ed by thermal plasma.

Fig. 5. Photographs of dendrites grown on the surface of Al.
(a) initial state, (b) maximum growth.
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Fig. 6. X-ray diffraction patterns of powders synthesized in various
NH,; flow rate.
(a) NH;-0 //min, (b) NH,-0.5 /min, (¢} NH;-1.0 /min, (d) NH,-2.0
l/min.
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Fig. 7. Content of AIN in the obtained powder as a function of NH,
flow rate.
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Fig. 8. The Gibbs' free energy of formation as a function of tem-
perature.

Fig. 9. SEM photographs of powders synthesized in different con-
ditions.
(a) in a conditions of Fig. 6(a), (b) in a condition of Fig. 6(d).
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Fig. 10. Distribution of particle size measured with particle size ana-
lyzer.

Fig. 11. STEM photograph of synthesized powders and dendrites.
(a) powder collected in chamber wall. (b) different pattern of
(a), (¢) partially sintered powder, (d) dendrite
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