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A Study on the Deposition Characteristics of Ultrafine
SiO. Particles by Temperature Control in Deposition Zone

Soo-Jong You - Kyo-Seon Kim"”

ABSTRACT

The deposition characteristics of ultrafine SiO2 particles were investigated in a tube
furnace reactor theoretically and experimentally controlling tube wall temperature in
deposition zone. The model equations such as mass and energy balance equations
and aerosol dynamic equations inside reactor and deposition tube were solved to
predict the particle growth and deposition.b The particle sizes and deposition
efficiencies of SiQq particles were calculated, changing the process conditions such as
tube furmace setting temperature, total gas flow rate and inlet SiClsy concentration and
were compared with the experimental results.
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N
a : thermal diffusivity, (cm>/sec)
B, : particle diffusivity constant,
kT (162 x2) V3!
B2 : slip correction constant for
diffusion, 3.314A(x/6)">
C : concentration of SiCls (mol/cm?)
Ci : inlet concentration of SiCls
(mol/cm?)
Co : heat capacity of 02 [J/g
K)
) : density of SiCly (g/cm?)
D : diffusivity of SiCls (cm?/sec)
D, : diffusivity of SiO2 (cm?/sec)
do : particle diameter [cm)
AH : heat of reaction for SiCl4

oxidation (cal/mol), 251 kJ/mol

K : thermophoretic coefficient
ks : Boltzmann’s constant

n * particle size distribution function
Nay : Avogadro’s number

r  : radial distance of reactor [(cm)
RXN : oxidation rate of SiCls

{mol/cm?), koexp(-E/RT)C

T : gas temperature in reaction
zone and deposition zone (K]

Tw : tube wall temperature (K)
u * axial velocities of gas stream
(cm/sec)
v, v’ : particle volume [(cm?)
v’ : volume of Si0; monomer (cm®)
z : axial distance of reactor (cm)
E : co.llision coefficient for zeroth
moment
y : kinematic viscosity [cm?/sec)
4 : collision coefficient for second
moment
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