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Abstract

Thermal plasma jet operated under reduced pressure has a great potential
for synthesizing new materials, because of its high speed, high gas temperature
and large plasma volume. Therefore, we have newly designed the plasma reactor
composed of the forced constricted type plasma jet generator and the feed ring.
In order to clarify the application feasibility of this plasma jet reactor to
fine plasma processing for materials, the behavior of a typical plasma jet will
be discussed, including the effects of pressure on the jet, the problems of
measur ing temperature and velocity fields, syntheses of diamonds and thermo-
electric materials, and spray coatings. ,
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Fig. 1. Schematic diagram of the plasma jet reactor system.

Fig. 2. Variations of the plasma jet form for three different vessel pressures
Pt. Experimental conditions are as follows : Jet power Wj = 3 kW and plasma
gas(Ar) flow rate Q(Ar) = 20 |/min. /

Fig. 3. Two—dimensional temperature fields of the plasma jet for two different
pressures : (a)Pt = 760Torr and (b)100Torr.

Fig. 4. Two—dimensional velocity fields of the plasma jet for two different
pressures : (a)Pt = 760Torr and (b) 100Torr.

Fig. 5. SEM photographs of the diamond films prepared at three different
pressures. Experimental conditions are as follows : Wj = 3 kW, CH4/H2 = 3 %,
substrate temperature Ts = 1050450 °C and deposition time is 20 min.

Fig. 6. Characterization of the diamond film prepared on the silicon substrate
: (@) X-ray diffraction pattern and (b) Raman spectrum.

Fig. 7. Thickness of the films as a function of vessel pressure.
Fig. 8. Effects of oxigen injection on preparation of diamond films.
Fig. 9. Schematic diagram of AMTEC operation.

Fig.10. Effect of adding MgO on preparation of B “-alumina

Fig.11. X-ray diffraction patterns of the films synthesized with Mg0 as a
function of the distance L from the feed ring excit.

R—(6)
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