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Preparation of Monodisperse Silica Particles and Control of Their Morphology
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A method for preparing monodisperse silica particles by microfluidic techniques is
reported. Monodisperse water glass droplets are formed through the microfluidic device
and are reacted with sodium hydrogen carbonate to prepare monodisperse silica particles
with CV < 3%. In addition, we report that the droplets transform into the snowman or core-
shell shape by addition of the gelation reagent and are photopolymerized by UV light
irradiation to form monodisperse silica-polymer gel hybrid particles.
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Fig.1 Schematic illustration for preparation of monodisperse silica particles using the microfluidic
device.
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Fig.2 Formation of W/O emulsions in the microfluidic device at the following flow rates of the inner phase:
(a) 2.5, (b) 3.0, (¢) 5.0, (d) 7.0, and (e) 7.5 mL/h. Optical micrographs of the droplets obtained
at the flow rates of the inner phase of (f) 3.0, (g) 5.0, and (h) 7.0 mL/h. Optical micrographs of the
silica particles obtained at the flow rates of the inner phase of (i) 3.0, (j) 5.0, and (k) 7.0 mL/h.
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Fig.3 (a) Formation of the snowman shape at the
AAM concentration of 2 M. (b) Snowman
like silica-PAAM gel particles after UV light
irradiation. (c) Formation of the core-shell
shape at the AAM concentration of 5 M.
(d) Core-shell like silica-PAAM gel
particles after UV light irradiation.
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Fig.4 Photographs of the silica-PAAM gel core-
shell particles at various ethanol
concentrations ((a) 0, (b) 30, (c) 80, and
(d) 100 wt.%) (d) Diameters of the particles
as a function of the ethanol concentration.
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