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DIRECT SYNTHESIS OF MESOPOROUS SILICA USING SILICA
IN GEOTHERMAL WATER AND THE EVALUATION OF FUNDAMENTAL PERFORMANCE
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Mesoporous silica was synthesized using the geothermal water from the Onuma geothermal power

plant in Akita Prefecture, Japan. Cetyltrimethylammonium bromide (CTAB) was reacted with geothermal

water at a temperature of 90°C, with a total silicic acid concentration of 475 ppm (SiO») at pH 7, pH 8,

pH 9, and pH 10 for 30 min. The total silicic acid concentration in the solution after formation of

mesoporous silica at pH 9 was reduced to under 300 ppm. By calcining of the product at 550°C,

mesoporous silica with pore sizes of about 2.8 nm and a specific surface area of 919 m?/g was formed.

The monosilicic acid in geothermal water plays an important role in the formation of mesoporous silica.
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Fig.1 XRD patterns of products obtained by hydrothermal
treatments using Onuma geothermal water after calcining
(550°C, 1 h) ((a) pH7, (b) pHS, (c) pHY, (d) pH10).
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Table 1 Surface areas and pore diameters for products
obtained by hydrothermal treatments using Onuma
geothermal water after calcining (550°C, 1 h).

Surface area Pore diameter

(m? /g) (nm)
7 834 2.84
8 814 2.79
9 919 2.84
10 551 2.64
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Fig.2 TEM images of products obtained by hydrothermal
treatments using Onuma geothermal water after calcining
(550°C, 1 h) ((a) pH7, (b) pHS, (¢) pHO, (d) pH10).
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Fig.3 XRD patterns of products obtained by hydrothermal
treatments using Onuma geothermal water(more than 5 days
old) after decomposition ((a) pH7, (b) pHS, (c) pH9).
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