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Silane Pyrolysis

SiH, + M =-SiHy + Hy + M
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SiH, — surface — SiH,
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surface — SiH, + SiH, — surface — SiH, + SiH
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SiHy + SiHg— SioHg
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SILICON MATERIAL
Aerosol Reactor

« Efficiency - energy & reactant usage
e Product purity
« Continuous rather than batch pro-

cess

e Product particle size D > 10-50 um
to facilitate separation and subse-
quent processing

Simultaneous Nucleation and Particle Growth
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“raditional approach:
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Clearance Volume approach:

J(Cyo) (1) p<c <
c 0 O>1
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SILICON MATERIAL
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Aerosol Reactor for Growth of Large
Siiicon Particles by Silane Pyrolysis I
1. Generate seed particles by pyrolysis of P

a small amount of silane.

(AV]

. Mix seed aerosol with primary silane
flow, limiting number concentration
such that the amount of silane is

sufficient to grow the desired size of )
particles from the seed. s
3 React the silane at a rate which is con- %\‘

trolled such that the seed particles
scavenge the condensible vapors
rapidly enough tec inhibit {urther
nucleation.
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SILICON MATERIAL
Reactor Optimization

» Control rate of condensible vapor
productxon by limiting rate of tem-
perature increase.

« Maintain (1 > (1 * to prevent nuclea-
tion.

« () depznds on particle size and con-
centration so the growth history is
important.

- Integrate rate equations to evaluate
0O(t). Adjust T(t) to satisfy Q_, >0~
at all times.

« Use high temperature burn-off to
guarantce complete reaction.

WHAT IS THE APPROPRIATE VALUE FOR Q*?
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SILICON MATERIAL

Conclusion

» Particles of low volatility materials
can be grown to large size in aerosol
. eactors by contrclling the reaction
rates to minimize nucleation.

» The clearance volume model provides
reasonable estirnates of suitable
operating conditions.

s The "total clearance volume fraction”
must be large (order 20-40) to
quench nucleation.

« Nucleation quenching by a growing
aerosol is extremely sensitive to seed
particle size.
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