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Fig. 1 Schematic diagram of the two-reaction-zone

experimental apparatus used for laser synthesis of powder
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zone chamber; 7: nozzle: 8: reaction flame: 9: powder:
10: board: 11: view window: 12: throttling valve: 13:
powder collector; 14: rotary pump; 15: pressure gauge:
16: 17:
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bomb: 21: liquid HM DS: 22: needle valve: 23: flow me-
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Table 1 Experimental conditions for synthesizing Si/C/N powders

E:J)n Laser power /W
HMDSI11 1000
HMDSI12 1000
HMDS21 1500
HM DS22 1500
HM DS31 1000
HM DS32 1000

HMDS flow rate/ml * min~ '

left reaction zone

) i Cell pressure/MPa
right reaction zone

1000 0 0.6
1000 1000 0.6
1000 0 0.6
1000 1000 0.6
1500 0 0.6
1500 1500 0.6
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Table 2 Experimental results

Run Flame temperature/C Production yield  Particle size BET

No. left reaction zone right reaction zone S h™' distribution/nm /m’ g_l
HM DS 11 1368 - 72 10~ 50 102. 5
HM DS 12 1362 1347 137 10~ 50 103. 1
HM DS21 1489 - 75 20~ 70 89.6
HM D522 1486 1470 141 20~ 70 91.2
HM D531 1312 = 91 10~ 40 117.3
HM DS32 1320 1309 178 10~ 40 120. 1
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Fig.2 TEM morphology of HMDS11 powder (@) and HMDS12 powder (b)
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Design of a Two-reaction-zone Installation for Laser Synthesis of Powders
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Abstract A two-reaction—=zone reactor for laser synthesis of powder was
proposed. According to this idea, an installation with this two-reaction—
zone reactor was designed and successfully set up. The installation was
tested by using a 5 kW high power COz laser induced reaction of hexam-
ethyldisilazane. Results showed that the two-reaction—=zone installation
could double the laser efficiency and the production yield comparing
with the one-reaction—zone installation.
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