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Studies on the Modeling of the Preparation of the C/SiC Composite
for catalyst support by CVI

S.J.Lee*, M.H. Kim"* and G.Y. Chung*”*

ABSTRACT

In this research, the mathematical modeling of the formation of SiC layer on the activated carbon was
studied to improve the durability and the oxidation resistance of catalyst supports. SiC layer on the acti-
vated carbon was formed by permeating SiC from dichlorodimethylsilane(DDS) into pores and depositing
while the porous structure was kept. The best conditions of manufacturing the support were found by
studying the characteristics of SiC/C which was modelled under various deposition conditions. Changes
of the amount of deposition, the pore diameter, the surface area with time were obtained by simulating
convection, diffusion and reaction in an isothermal reactor at a steady state. The uniform deposition in the
pores of samples was obtained at a lower concentration of the reactant and a lower pressure. Additionally,
it was observed that the pore diameter and the surface area have points of inflection at certain times of
deposition, because deposition occurred on the inside surface of the pore at first and then on the outside
surface of the particle.
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Table 1. Characteristics of Activated Carbon Used in the Mod-

eling
20-40 mesh
sample weight (g) 0.406
weight of
a activated carbon (g) 0.0001
radius of
a activated carbon (cm) 0.042
initial 0.022
pore diameter (;m) )
surface area
per unit weight (m®/g) 114.8
maximum
floating height (cm) 221
initial porosity 0.39
number of carbon 833
per unit volume (F) ’
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(a) fluidized bed reactor (b) activated carbon

Table 2. Reaction Conditions Used in the Numerical Modeling

temperature 950 ¢
flow rate of the carrier gas at 25¢C 500 cm’/min
diffusion coefficient 236 cm’/min
reactor radius 1.1cm
reactor length 100 cm
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Fig. 1. Schematic diagrams of the fluidized bed-CVI reactor and
the activated carbon used in the simulation
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Fig. 2. Changes of the dimensionless concentration of DDS in
the gas phase along the axis of the cylindrical reactor at
different reaction times. Reaction conditions: DDS 5%,
10 torr, 20-40 mesh activated carbon, k=10 cm/min
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Fig. 3. Changes of the dimensionless porosity of particles along
the axis of cylinder at different reaction times. Reaction
conditions: DDS 5%, 10 torr, 20-40 mesh activated car-
bon
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Fig. 4. Changes of the dimensionless concentration of DDS in
the gas phase at different positions of cylinder and dif-
ferent DDS concentrations. Reaction conditions: 10 torr,
20-40 mesh activated carbon, k=10 cm/min
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Fig. 5. Changes of the dimensionless concentration of DDS in
the gas phase at different positions of the cylindrical
reactor and different pressures. Reaction conditions:
DDS 5%, 20-40 mesh activated carbon, k=10 cm/min
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Fig. 9. The surface area of the sample versus DDS concentra-
tion at different pressures. Reaction conditions: t=4 hr,
20-40 mesh activated carbon, k=10 cm/min
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Fig. 8. The amount of SiC deposit versus the pressure at differ-
ent DDS concentrations. Reaction conditions: t=4 hr, 20-
40 mesh activated carbon, k=10 cm/min
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Fig. 10. The porosity of the sample versus DDS concentration
at different pressures. Reaction conditions: 5 torr, t=4
hr, 20-40 mesh activated carbon, k=10 cm/min
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