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Abstract: We prepared monodispersed spherical silica microgels by controlling various conditions of emulsification pro-
cedure using a lab-scale membrane emulsification system equipped with SPG (Shirasu porous glass) porous membrane hav-
ing pore size of 1.5 pm. We determined the effects of process parameters of membrane emulsification (ratio of dispersed
phase to continuous phase, sodium silicate concentration, emulsifier concentration, dispersed phase pressure, stirring speed)
on the mean size and size distribution of silica microgels. The increase of the ratio of dispersed phase to continuous phase,
dispersed phase pressure and sodium silicate concentration led to the increase in the mean size of microgels. On the con-
trary, the increase in emulsifier concentration and stirring speed of the continuous phase caused the reduction of the mean
size of microgels. Through controlling these parameters, monodisperse spherical silica microgels with about 6 pm of the
mean size were finally prepared.
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Fig. 1. Schematic diagram of membrane emulsification
system.
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Fig. 2. Procedure for preparation of silica microgel using
membrane emulsification method.
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Fig. 3. Effect of dispersed phase pressure on size of silica
microgels (D/C ratio = 20%(v/v); sodium silicate concen-
tration = 30%(w/v); emulsifier concentration = 10%(w/v); stir-
ring speed = 700 rpm).
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Fig. 4. SEM photographs of silica microgels prepared at
different dispersed phase pressure (other conditions are
same as in Fig. 3).
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Fig. 5. Effect of D/C ratio on size of silica microgels
(sodium silicate concentration = 30%(w/v); emulsifier con-
centration = 10%(w/v); APry = 50 kPa; stirring speed =
700 rpm).

Fig. 6. SEM photographs of silica microgels prepared at
D/C ratio = 20%(w/v) (other conditions are same as in
Fig. 5).
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Fig. 7. Effect of sodium silicate concentration on size of
silica microgels (D/C ratio = 20%(w/v); emulsifier concen-
tration = 10%(w/v); APmy = 50 kPa; stirring speed = 700
rpm).

e

Size distribution (96)

!

T

Microgel size (um)

D 10%(wiv) @ 30%(wiv) 3 40%(w/w)

Fig. 8. Size distribution of silica microgels prepared at
different sodium silicate concentrations (other conditions
are same as in Fig. 7).
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Fig. 9. Effect of emulsifier concentration on size of silica
microgels (D/C ratio = 20%(w/v); APmy = 50 kPa; so-
dium silicate concentration = 30%(w/v); stirring speed =
700 rpm).
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Fig. 10. SEM photographs of silica microgels prepared at
different emulsifier concentration (other conditions are
same as in Fig. 9).
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Fig. 11. Effect of stirring speed of continuous phase on
size of silica microgels (D/C ratio = 20%(w/v); sodium
silicate concentration = 30%(w/v); 4 Py = 50 kPa; emul-
sifier concentration = 10%(w/v)).
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Fig. 12. Size distribution of silica microgels prepared at

different stirring speed of continuous phase (other con-
ditions are same as in Fig. 11).
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