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(Growth and Characteristics of Monodispersed Spheri'cal

Silica Particles by Sol-Gel Method)

Abstract

From the formation of the monodispersed silica particle which is a valuable for
the industry by Sol-Gel process, the effects of the parameters participated in the
process, the growth mechanism and the characteristics of silica particles for each
reaction conditions are investigated. To investigate about the formation of final silica
particles, the suspension which performs the polymerization is reacted with molybdic
acid, and the evolutions of TEOS and silica particle size are investigated in the
reaction time due to the characteristics of molybdic acid with the suspension. From:
the results, a constant number of silica particle is formed at early reaction stage.
Silica particles grow through the aggregation of smaller particles and nucleation is
rate-limiting step for the growth of particles. In the conditions of this study, spherical
silica particles are formed, [NH;] and [H,O] concentration increase the particle size
but particle size decrease with [H,O] concentration which is a certain above region.
Average particle sizes are 187.4~483.3 nm and standard deviations in the average
particle size are 1.7~2.9 % with each experimental condition. From the BET results,
specific surface area is 55~234 m’/g and these values decrease with increase size.

The average pore size is 50~70 A.
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Table 1. Composion of Final Silica Particles for Different Conditions.

sample Ciwt%) | H(wt%) | SiOwt%) |OC2Hs(wWt%) | H2O(wt%)
r=4.0, [NHg=2.0| 0.17 | 0.6 99.0 0.32 0.50
r=8.0, [NHz=2.0, 020 | 0.05 99.2 0.38 047
=80, INH-3.0] 0.18 | 0.6 989 0.34 0.48

Table 2. Reaction and Growth Rate Constants for Different Conditions.

N . TCO) | kfmin™) | A%min™)
h 15 2.66E-2 253E-2
1 20 379E-2 3.34E-2
25 i 4.85E-2 4.68E-2
30 25 6.11E-2 6.38E-2
4 1.61E-2 1.62E-2

10 491E-2 4.11E-2

2.0 20 1.54E-1 1.53E-1
35 5.74E-2 6.05E-2

° 45 753E-2 75262

a ; eslimated from equation { 6 ), b

; estimated from equation ( 7 )

Table 3. Characteristics of Final Silica Particles for Different Conditoins.

[NH;] T T(C) | Do (nm) | 0/Da(%) | Seer(m™g) | Dy (A)
1.5 3386 23 12.1 66.1
2.0 8 406.8 20 8.1 67.6
2.5 449.8 18 6.6 71.0
3.0 25 478.7 18 7.1 5.0

4 187.4 2.9 234 101.2
10 483.3 1.7 55 68.0
2.0 20 442.7 19 16.9 52.7
8 35 400.1 19 76 721
45 369.5 15 95 76.2




Fig. 1. Reaction of molybdic acid with a solution reacted
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Fig. 3. The change of monomer fraction obtained
by the molybdenum chemical technique
with condensation time for different NH;.
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Fig. 4. Electronic microscope of silica particles
for different NH,, at r=8, T=25T.
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Fig. 2. Particle size as a function of time after



