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An Analysis of Generation and Growth of Multicomponent Particles
: in the Modifled Chemical Vapor Deposition

Bang Weon Lee, Kyong Soon Park and Mansoo Choi
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Abstract

An analysis of generation and growth of multicomponent particles has been carried out to predict the
size and composition distributions of particles generated in the Modified  Chemical Vapor
Deposition(MCVD) process. In MCVD process, scale-up of sintering and - micro-control of refractive
index may need the information about the size and composition distributions of Si0O.-GeQ: particies
that are generated and deposited. The present work solved coupled steady equations (axi-symmetric two
dimensions) for mass conservation, momentum balance, energy and species(such as SiCly, GeCl, O,
Cly) congervations describing fluid flow, heat and mass transfer in a tube. Sectional method has been
applied to obtain multi-modal distributions of multicomponent aserosols which vary in both radial and
axial directions. Chemical reactions of SiClL and GeCl, were included and the effects of variable
properties have also been considered.
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Fig. 1 Reaction and deposition efficiencies of
SiCls and GeCls along the preform
axis.
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Fig. 2 Size distributions of Si0, + GeO;
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Fig. 3 Distributions of GeO: volume fraction
from Si0; + GeQ: composite particles.
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Fig. 4 Radial distribution of reaction efficiency
at’ different conditions (x/R =26).
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Fig. 6 Particle extinction region profiles.

(8) Q=1ipm, Tra=1500T
(b) Q=lipm, Tow=1700C

T, GeOr® Gutgo = QIF A9 FuFol
Si09 AARAY B& 47, F 4 2YFL
o] YEIW I RFo] 5 lpmo8 AHAH oleg F
b uehA gsteh £ f3o] W& 79
HNE 271700 CTE w& 3% dAl8] £
Fghol WA ¥Esu ok oY YA ARTF
el e e Ge0d YAF GrbgoR AW
8 o2 A 2 UAET A Hol B
ARl FAS FUia, AvHgo] oAl
W TR wR>20004E BA 278 GeO;, YA
ol AAHY HTEUZRL FHopAr] HEold
a2 99 FRHZPANNE YA ATl
AAY q71 WEd HEYAe FEE Foke
BolA et f¥o] F/i%Y wa FEFYA
o] AAlE A7} XRFo ojFEoled ov
SiCLO] wHE$tE X7t f%o] Friddl wa
W2 $AAN7) QR E¢ ERHAY A



676 olgel - UAE - JUs

Q=1km

Tnax = 1800 *C

AN

T
0 |ln nlo :;: A;) 80
axlal distance(x/R}
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Table 2 Reaction and deposition efficiencies for
various flow rates and maximum temp-
eratures.

Tmax ('T)| 1500 | 1500 | 1700 | 1700
QUpm) | 1 5 1 5

Er(Reaction SiCly, | 1.0.| 0401 101076
Efficiency) | GeCls 043 | 029|044 | 0.37

En(Deposition| SiCla | 047 | 013 | 049 | 0.28
Efficiency) GeCl, | 0210034 | 022|014
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Fig. 8 Comparison of geometric mean diameter
: 1-D & 2-D analyses.
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