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Abstract— Hollow silica microspheres were prepared by emulsion/extraction method, where the changes of particle size
distribution and surface state of the final microspheres were examined considering the effects of a number of processing
variables. First, silica sols were emulsified by 2-ethyl-1-hexanol and then the formed droplets were water extracted to form
the gelled hollow microspheres. Average particle size of the final microspheres decreased with increasing stirring speed in
emulsion formation step and decreasing colloid concentration. Higher colloid sol concentration gives smaller hollowness of
the final microspheres. Solid microspheres formed at colloidal silica sol concentration over 60 wt%. In addition, average
particle size of the final microspheres decreased with increasing percentage of Span80, but aggregation of the final micro-
spheres occurred in the excessive addition. Moderate volume ratio of silica sol to dispersing agent was 1:5, where silica
sol were completely used to form liquid droplets. Also the effects of sintering temperature and the volume of dehydrating
liquid were examined.
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Fig. 1. Formation mechanism of hollow microsphere.
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Fig. 2. Experimental procedure of emulsion/extraction method.
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Fig. 3. Effect of stirring speeds on particle size distribution in emul-
sion step.
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Fig. 4. Effect of silica sol concentrations on particle size distribution.
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Fig. 5. SEM photographs showing the effects of surfactant(Span80) volumes.
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Fig. 6. Change of particle size as a function of sintering temperatures.
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