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Solubility and polymerization of silica in salt solutions

2MH £ (Hajime Sugita)* -

(4~ %5/, (Masahiro Yamamoto)**

The solubility of amorphous silica was determined in sodium chloride, potassium chloride, magnesium
chloride and calcium chloride solutions from 0.01 to 1mol/l and at temperatures of 21, 36, 50 and 65°C. The
Setchenow equation was applied to the results, which enabled us to estimate the equilibrium concentration
of "dissolved silica" (molybdate-reactive silica) in the studied chloride solutions.

Next, the effects of pH, supersaturation of silica and salt concentration on the polymerization rate of
silica were investigated at 35°C. In the pH range from 6.4 to 7.9, the maximum polymerization rate increased
with increasing pH. The maxima occurred when dissolved silica decreased by 25% of the initial
supersaturation concentrations irrespective of pH. The polymerization rate was found to be dependent on
the supersaturation degree rather than on the supersaturation concentration of silica. The results in
magnesium chloride solutions suggest that magnesium ions may act as nuclei in the formation of colloidal

silica in geothermal waters.
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Fig. 1a-d Dissolved silica concentration in chloride solutions. a: NaCl, b: KCl, c: MgCl,, and d: CaCl,.
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Table 1 Values of the D and F parameters *

T(°C) NaCl KCI MgCl, CaCl,

D

21 0.1075 0.0589 0.2895  0.3368
36 0.0980 0.0493 0.2718  0.3155
50 0.0992  0.0435 0.2433  0.2859
65 0.0854 0.0427 02237  0.2627
F

21 0.0110 0.0036 0.0088  0.0125
36 0.0154 0.0122 0.0194  0.0265
50 0.0171 0.0123  0.0209  0.0296
65 0.0251  0.0201  0.0321  0.0407

*See Equation (2) in the text.

Table 2 Comparison of the solubility
of amorphous silica

T(°C) F & R* Marshall** This work
(mgSiON)

21 108 120 126

36 143 163 164

50 181 207 207

65 228 261 258
*Fournier and Rowe(1977)
**Marshall(1980a)
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