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Preparation of Spherical Silica by Water/oil Microemulsion with Minimal Oil Content
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Abstract

We prepared spherical silica by minimizing the amount of oil through water/oil (W/O) emulsion. The spherical silica was
successfully synthesized by using 20 to 60 mL of hexane as an oil for 283 g of water glass. The size of silica was dependent
on the amount of oil where the size of silica particles increased as the amount of oil increased. The specific surface areas
of samples measured using the BET method were 186 to 230 m%g. X-ray fluorescence (XRF) analysis results showed that
the SiO, content was more than 90% while sodium was 3.27~4.5 wt. %. The spherical silica prepared in this study could
be optimized for mass synthesis and commercialization because the industrial sodium silicate solution was used as a precursor
of Si as well as the minimum amounts of hexane and nonionic surfactant were employed.
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Figure 1. Images showing the stability of the emulsions depending on
amount of hexane.
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Figure 2. SEM images of spherical silica particles. The amount of
hexane (a) 10 mL, (b) 20 mL, (c) 40 mL, (d) 60 mL, (e¢) Magnifi-
cation of silica particle, (f) comparison of silica particles size.
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Table 1. Adsorption Volume and Specific Surface Area of Silica

Hexane (mL) Vi (cm’/g) Sher (m/g)
10 53.248 231.76
20 50.692 220.64
40 45.701 198.91
60 42.884 186.65

Table 2. XRF of Spherical Silica Particles

Hexane (mL) Si (wt. %) Na (wt. %) SiO (wt. %)
10 43.13 3.27 92.27
20 43.10 3.42 92.20
40 43.14 3.64 92.29
60 42.95 4.51 91.89
:E; * 10 mL_Ads. (a) 51‘5 —10mL (b)
*10 mL_Des. 4 - /
EGOO - 20 mL_Ads. 5 o \
° 20 mL_Des. L] g 1.0~ 60mL
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Figure 3. (a) Nitrogen adsorption/desorption isotherms and (b) BJH
pore size distribution of spherical silica.
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