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Abstract — In a single feed semi batch reactor effects of reaction conditions, such as TEOS and water concentrations, reac-
tant feed flow rate and agitation speed, on the silica supersaturation and particle size synthesized in sol precipitation were
investigated. As the TEOS and water concentrations increased, the particle induction time and the supersaturation at the par-
ticle induction point were reduced. However, the dependencies of the particle induction time and supersaturation a the particl
induction point on the reactant flow rate were opposite to each other. That was, the particle induction time decreased with
increase in the reactant flow rate but the supersaturation at the particle induction point increased. The fact thattthe supersa
ration level to induce the particle was varied with the reaction condition implied that the solution condition determiaed by th
reaction conditon as well as the supersaturation level was important to the particle induction. Meanwhile, the partafe inducti
time and supersaturation at the partidéuiction point werdittle influenced by the agitation speed in the reactor. This result
was due to the micromixing time being sharbegh in comparison to the reaction time of TEOS. Thus, the particle induction
time and supersaturation at the particiduction point was predominantly determined by the reaction time rather than the
micromixing time of TEOS. The reaction rate constants of TEOS hydroysis and condensation, which was predicted with Kim
et al.'s equations [15] at the reaction conditions was described as a function of the particle induction time. In addaien, the
ticle size synthesized at the reaction conditions was able to be well fitted as a function of the particle induction time.

Key words: Sol Precipitation, Reaction Condition, Particle Induction Time, Hydrolysis/Condensation, Supersaturation, Parti-
cle Size
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Fig. 1. Effect of TEOS reactant concentration on silica particle induc-
tion time of sol precipitation in semi batch reactor. Other reac-
tion conditions were fixed at 2.5 mol/ of water concentration,
0.89 moll of ammonia concentration, 30 min of feeding time and
900 rpm of agitation speed.
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Fig. 2. Effect of water concentration on silica particle induction time of
sol precipitation in semi batch reactor. Other reaction conditions
were fixed at 0.224 mol/of TEOS reactant concentration, 0.89 mdl/
of ammonia concentration, 30 min of feeding time and 900 rpm of
agitation speed.

2000
e 0.224 mol-TEOS/
s 0.5 mol-TEOSA
A 1.0 mol-TEOS/
1500 -
= o
(]
£
=
g
£ 100041 o
32 [ ]
5
[
3 °
B
=N 500 A a o
[ ]
A m
A
0 1 ] L)
0 3 6 9 12

Feed Flow Rate [ml/min]

Fig. 3. Effect of feed flow rate of TEOS reactant solution on silica par-
ticle induction time of sol precipitation in semi batch reactor.
Other reaction conditions were fixed at 2.5 mol/of water con-
centration, 0.89 moll of ammonia concentration and 900 rpm of
agitation speed.
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applied in this study.
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