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Abstract DC plasma torch which is a non- transferred type was constructed and silicon ni-
tride powders were produced. Ar gas is used as a plasma gas and gas reactants with the carri-
er gas are introduced beneath the plasma ignition part. Two slits are attached and a reactive
quenching gas is introduced through them. Using SiCl, and NH; as starting materials, silicon ni-
tride powders were produced. As- produced powders were amorphous and crystalline silicon ni-
trides were obtained by heating at 1420°C for two hours under nitrogen atmosphere. Silicon ni-
tride phase was identified in the XRD patterns and IR spectrum, and the image of the powders
before and after heating was observed from the TEM analysis.
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Fig. 1. Schematic view of DC plasma torch (a) and gas introducing slits (b).

(a)-a: Ar gas inlet, (a) -b : cooling water mlet, (a) - ¢ : cooling water outlet, (a) -d : insu-
lator, (a) -e : Cu anode, (a)-f . W-ThQ, cathode, (b) -a : DC plasma torch, (b) -b ! reac-
tive gas inlet, (b) -c¢ : quenching gas inlet (1st slit), (b) —d : quenching gas inlet (2nd slit),

(b) - e ! cooling water path, (b) -f : reaction chamber.
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1. Ar gas 7. Ribbon Heater 13. Power Supply
2. Ar gas 8. Temp. Controller 14. Remote Control
3. NH; gas 9. Reaction Chamber  15. Trap
4. Flowmeter 10. Pyrex Tude 16. Needle Valve
5. Ball Valve 11. Torch 17. Mechanical Pump
6. SiClL 12. Cooling Water

Fig. 2. Schematic diagram of vapor phase reaction powder systhesis system using DC plasma.
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tion

DC power supply
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SIiCl, feed rate
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Fig. 3. Measured characteristics of Ar arc

at various flow rate.
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Fig. 4. Thermogravimetry analysis of as-

prepared Si;N, powder.
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Fig. 5. X-ray diffraction patterns of (a) as

-prepared powders by DC plasma method,

(b) powders heated at 500°C for 1 hour, and

(c) powders heated at 1420°C for 2 hours

under nitrogen atmosphere. In (c) pattern,

main phase is @-Si;N;, and e denotes 3 -
phase of Si;N,
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Fig. 6. IR spectra of (a) as-prepared pow-
ders, and (b) powders heated at 1420°C for

2 hours under nitrogen atmosphere.
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Fig. 7. Particle size distribution of powders
heated at 1420°C for 2 hours under nitrogen

atmosphere.
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Fig. 8. TEM image of (a) powders heated
at 500°C for 1 hour, and (b) powders heated
at 1420°C for 2 hours under nitrogen atmo-

sphere.

&4 2o JJEREE Fig. 7o et
Wtk A iAol oF 0.75 umglS &
ot dolA Fo AgHE o] &% A &
He AR 23 4k A7E FAI}ER
AAFE Y] 2ok =715 B3] H3
of TEM 23§ 5l

Fig. 8(a)x 500ColA &gt FH9
TEM image A}#1ejc}. 20 nmeil A} 40 nmoej
o]2x 1z} 4lAtr} agglomerate® o)F1
A Aol IAH 7+ gixte] 3|A pat-
terne- Y& A HFHE Holm2 YAHH
Bato] A YL & 4 9ok Fig. 8(b)+=
1420°Coll A 3F4 49 TEM image AM3
old], =~7]7} 40~200 nm HE A=
o]Fojx] glom gidAe] dojutE&S & &
AUt

Fig. 9. TEM image of the systhesized silicon

nitride powder using DC plasma.
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