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Dry Synthesis of Nearly Monodisperse Spherical Silica
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Abstract — Nearly monodisperse spherical silica particles, 200~300 nm in diameter, were produced via a dry route for
the first time through a two-stage hydrolysis of SiCl, vapor. In the first stage, the SiCl, was partially hydrolyzed in a
batch reactor at 150 °C to form nearly monodisperse silicon oxychloride particles. In the second stage, the oxychlorides
were hydrolyzed further in a tubular reactor to have produced silica with the morphology and size nearly conserved.
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Fig. 1. Schematic drawing of experimental apparatus.
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Fig. 2. Transmission electron microscopic images of the particles col-
lected at the 1st and 2nd reactor outlets for the two different
molar ratios of SiCl, to H,O. (a) SiCl, : H,0=1:2 (stoichiomet-
ric ratio), (b) SiCl, : H,0=1:6 (H,O in three-fold excess). The
reactor temperatures were set at 150 and 1,000 °C for the 1st
and 2nd reactors, respectively, holding the residence times at
300 s in the 1st reactor and 0.7 s in the 2nd reactor.
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Fig. 3. Chlorine contents in produced particles at the 1st and 2nd reac-
tor outlets with the ratio of H,O to SiCl, varied from the sto-
ichiometric value of 2 to 6.
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