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Abstract — Silica nanoparticles were synthesized by the ammonia-catalyzed hydrolysis of tetraethjlicatthdEEOS)
using water-in-oil (W/O) microemulsion. Phase behavior experiments were performed to characterize single phase W/O micro-
emulsion region in ternary systems containing ammonia solution, surfactant, and oil, where 3 different types of surfactants and
5 different kinds of oils were used during the experiments. It was found that both surfactant and oil caused a subsgential chan
in microemulsion phase behavior and microemulsion region increased with an increase in the alkyl chain length of an oil. With
the information of phase behavior experiments, silica nanoparticles prepared using single phase W/O microemulsion showed
that relatively monodisperse particles of spherical shape were obtained. Photographs from transmission electron microscopy
showed that average particle size, particle size distribution and number of particles formed were dependent on microemulsion
composition, especially contents of ammonia solution solubilized in the microemulsion region.
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Table 1. Type of surfactants used during this study
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Type Name Chemical formula
Anionic Aerosol OT(AOT) ROOC-CH
ROOC-CHSQ@-Na+
Nonionic Polyoxyethylene(4) lauryl ether(Brj 30) 181,-(OCH,-CH,) ,OH
Polyethylene(4) nonylphenyl ether(NP 4) oHG5(-(OCH,-CH,),-OH
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Fig. 1. Experimental procedure for silica nanopatrticle preparation.
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Fig. 3. Effect of oil on water in oil microemulsion region in Brj 30 sur-
factant system at 29C.
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Fig. 4. Effect of oil on water in oil microemulsion region in NP 4 sur-
factant system at 25C.
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Fig. 6. Effect of oil on silica nanoparticles prepared in systems containing 15% Brj 30 and 3% aqueous solution at°2%x100,000); (a) cyclohexane,

(b) n-heptane, (c) iso-octane, (d) n-decane.
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Fig. 7. Effect of AOT concentration on silica nanoparticles prepared in systems containing n-heptane and 3% aqueous solution&%@x100,000);

(a) 8 wt%, (b) 15 Wt%.
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