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Fig. 1 Schematic image of particle formation in batch and semi-batch processes

A Unified Mechanism to Quantitatively Understand Silica Particle Formation in Sol-Gel Method
D. Nagao, H. Nakabayashi, H. Ishii, M. Konno (Tohoku Univ., konno@mickey.che.tohoku.ac.jp)

Factors for controlling sizes of silica particles formed in the hydrolysis and condensation of silicon alkoxides were
examined in batch and semi-batch processes with our proposed model. Comparison of experimental particle sizes with
calculated ones showed that the addition of electrolytes slightly decreased surface potential of silica particles in both batch
and semi-batch processes, and the surface potential values estimated for the semi-batch process were lower than that for
batch process. In simulation of the number of particles formed in the processes, the particle number had strong dependences
on surface potential and Debye—Hiickel parameter. The simulated number of particles formed in semi-batch process was
smaller than that in batch process under the same surface potential and Debye—Hiickel parameter. The combination of the
low surface potential and the small number of particles revealed that the semi-batch process was suitable for producing a
small number of particles, which provides enlargement of size range of silica particles formed in the method.



