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Abstract — Silica nanoparticles were synthesized by precipitation method using a Taylor vortex reactor from sulfuric
acid and water glass as precursor materials. The effects of factors controlling the average particle size of the nanopowders,
such as stirring speed and concentration of water glass, were derived from the experimental data, and the differences in
average particle size and standard deviation were compared with those of a conventional reactor. It was found that the
Taylor vortex reactor can be used to synthesize silica powder with a relatively uniform particle size. Utilizing MTCS, a
silane coupling agent, the silica particles were modified to be hydrophobic by replacing the hydroxyl groups on the silica
surface with methyl groups, and the surface modification conditions affecting the amount of oil absorption per unit mass
of the hydrophobic powder were derived. Particles absorbing 3.14 times more oil per gram of silica powder were
prepared, and are expected to be useful in the removal of contaminants.
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Fig. 1. (a) Schematic representation of a Taylor-vortex reactor and
(b) round-bottom flask.

Table 1. Sizes of the Taylor-vortex reactor used in the experiments

LCTR-mini-V LCTR-mini-H
T} (mm) 20 25
T (mm) 28 35
L (mm) 148 45
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Fig. 9. Photograph of MTCS-modified silica particles adsorbing oil
after reaching ideal saturation point.
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