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Synthesis of 8-Al,O; by the Thermal Plasma Processing

Osamu FUKUMASA, Satoshi SAKIYAMA, Yoshihito SAKURAI and Keiichirou AOKI

Abstract

In order to clarify the application feasibility of the plasma jet reactor operating under low pressure

( ~ 100Torr) to thermoelectric materials processing, we have studied production of ultrafine particles

of refractory materials and synthesis of 8-Al,Q,.

We have confirmed that many ultrafine particles have been produced in the pressure range from 100

Torr to 55Torr, and that the shape and the diameter of the produced particles depend on both the

diameter of raw powder materials and the jet power. Further more, it is also found that B-AlO, are

successfully synthesized from the mixture of @-Al,O; and Na,CO, particles under not only atmospheric

pressure but also low pressure.
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Fig.l Schematic view of a plasma processing device mainly composed of a plasma jet.
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Fig.2 Arc voltage vs. arc current for two pressure.

Fig.3 Photographs of the plasma jet for different

three pressure.

Fig.4 SEM phtographs of Al,O; raw powder materials and collected fine particles under low pressure.
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Fig.5s X-ray diffraction pattern of collected fine
particles.
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Fig.6 Histgram of Al,Q, raw powder materials

and collected fine particles.

Fig.7 SEM photographs of Al,O; raw powder materials and collected particles for two jet power.
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Fig.8 Density of AlLQ, ultrafine particles as a

function of the distance from the FR exit for

two jet power.
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SEM photographs of Al,O, raw powder materials and collected fine particles.
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Fig.10 X-ray diffraction patterns.
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Fig.11 Peak spectra of X-ray diffraction patterns
for 8-Al,0, as a function of the distance
from the feed ring exit for different five
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