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A study on the synthesis of porous silica from a sodium silicate
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Abstract Wel have studied the process for synthesizing porous silica with a specific surface area of minimum 800
m/g by adding surfactant [Poly Etylene Glycol(PEG) and Hydroxy Propyl Cellulose(HPC)] to the sol-gel reaction
between sodium silicate and hydrochloric acid. NaCl, the by-product of the sol-gel reaction, was water cleaned and
removed; when 200 ml of water was used to clean 50 g of silica gel, NaCl remaining in the silica gel was reduced
to maximum 0.81wt%. The appropriate level of surfactant for silica gel synthesizing proved to be below 5%. As a
result of the experiment, for the silica synthesized by adding surfactant of HPC(2.5%)+PEG(2.5%), the surfactant area
was 860 m/g and grain size was 20-50 pm. From this study, we have concluded that it is of industrial significance
that specific surface area is improved and silica of a regular grain size is obtained just by adding surfactant in the
gel process or drying process of silica.
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[Fig. 1] Apparatus for sol-gel reaction.(A: Temperature
controller, B: Oil bath, C: Immersion Heater,
D: Glass Reactor, E: Thermometer, F: Speed
controller, G: Magnetic stirrer, H: Impeller, I:
Condenser)
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[Fig. 2] Gelation reaction having the three-dimensional network structure.
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[Fig. 3] Phase diagram of colloidal silica according to
the pH.
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[Fig. 4] The amount of NaCl residues in the silica gel
according to the washing number.
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[Fig. 5] Changes in particle zeta potential according to
the pH.
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[Fig. 7] Effect of calcination on the specific surface
area.
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[Fig. 8] Effect of drying method on the specific surface
area.
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surfactants.
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