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Abstract — Silica fine particles were synthesized from the hydrolysis of SkX;by using a semibatch process in order to
overcome difficulties in mduction of fine particles by a batchwise reaction. To predict the particle size distribution, mean par-
ticle size and the yield of silica fine particles prepared by using a semibatch and a batch process, in this work, noadimension
reaction rate equations for TEOS, Si(QHnd SiQ of each system were suggested. The change of the concentration with
time and the yield, therefore, were compared, respectively. As a result of the test, silica fine particles obtained by semibatc
process were better than those prepared from batch system in particle size distribution, yield, and mean particle size. Espe-
cially, it was found that semibatch process was a successful method for controlling the size, i.e., a narrow distrilpatfen of a
ticle size which ranges to several microns. Also, the theoretical results for the yield were in good agreement with the
experimental data.
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Fig. 1. Schematic diagram of the semibatch reactor system.
1. Water bath 5. Ngas
2. Micro feed pump 6. kD solution

3. Stirrer 7. TEOS soltion
4. Reactor
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Fig. 2. Change ofa(TEOS), B[Si(OH) ], and y(SiO,) with t(time).
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Fig. 4. Change of the yield with reaction time for 0.1 M Si(OGH,),,
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Fig. 5. Change of the particle size with reaction time for 0.1 M Si(O,),,
6.0 M H,0 and 0.7 M NH,OH.
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Cq : solubility

Crin 1 Minimum concentration for nucleation
Chax :Maximum concentration for nucleation
Ca : concentration of Si(OHs),

Cho  :initial concentration of Si(OgHg),

Cs : concentration of KD

Cgo :initial concentration of KD

Cc : concentration of Si(OH)

Cco  :initial concentration of Si(OH)

Ce : concentration of Si©

Cgo :initial concentration of Si®

Fyo  :initial molar flow rate of Si(OGHs),

Ky - hydrolysis rate constant

HWAHAK KONGHAK Vol. 38, No. 3, June, 2000



404 7% - 3

K, : condensation rate constant 2. Schmidt, H..J. Non-Crystalline SoligsL0Q, 51(1988).
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