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Fig. 1 Typical TEM micrographs of the Si powders
synthesized under laser power of 400 W,
SiH, flow rate of 885 sccm and reaction

pressure of 1 atm
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Fig. 2 The influence of reaction pressure on the grain
and particle sizes of Si powders, and reaction
temperatures under laser power of B800W and
silane flow rate of B85 sccm
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Fig. 3 The influence of [Ar]/[SiH,  and laser power
(P.) on the grain and particle sizes of Si powders

under reaction preasure of | atm and the total gas
flow rate of 885 sccm '
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Fig. 4 The influence of silane flow rate on the grain and Fig. 5 XRD peak broadening effect due to the change of

particle sizes of Si powders, and reaction grain sizes of Si powders with the change of laser

temperatures under reaction pressure of 1 atm and power (A) 700 W (B) 400 W (C) 200 W under

laser power of 1000 W silane flow rate of 885 sccm and reaction pressure
of 1 atm
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Synthesis of Nanometric Si Powders from SiH, by Laser-Induced
Gas Phase Reactions

Academia Stnica, Shenyang 110015)

Abstract High quality nanometric crystalline Si powders wete synthesized from high pure
SiH, by high powerful CO, laser induced gas phase reaction. The powders produced have |
spherical particle shape with uniform particle size, mean particle diameter of 10~120 nm,
and the ratio of mean grain and particle diameter between 0. 3~ 0. 7. The sizes of the
powders increased with the increase of laser power, reaction pressure, but decreased with the
increase of silane gas flow rate and the addition of Ar diluent. Grain sizes dropped distinctly
with the rise of the addition of Ar gas and laser power, but changed little with the gas flow
rate and reaction temperature. The formation of Si particle undergoes the growth of single
crystallirie particles and the growth by the collision between these patticles.
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