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Development of Fabrication Method for Hollow Silica Nanoparticles using
Ultrasonically Generated Microbubbles
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Hollow silica particles which have void inside the particles are expected to be used in
environmental and medical field because of excellent properties, such as low density thermal
and acoustic insulation. Conventional methods for producing hollow silica particles are
organic particle templating approach and emulsion templating approach. However, those
methods tend to be high cost and environmental load due to core removal process for
making void inside particles. As for these problems, we developed a new fabrication method
for hollow silica nanoparticles using microbubbles as template. In this method,
microbubbles containing vaporized silica precursors are generated in water using ultrasonic
vibration, and hollow silica particles are fabricated by direct reaction at gas-liquid interface.
We also revealed the influence of pH, silica precursor and surfactant addition on fabricated
hollow silica particles.
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Fig.3 TEM image of prepared hollow silica
particles
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Fig.4 TEM image of fabricated hollow silica particles under different pHconditions:
(a) pH4.01, (b) pH6.86, (c) pH9.18
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