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Polymerization behavior of silicic acid with coexisting magnesium and
aluminum ions
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Abstract: Gel time, polymerization rate of monosilicic acid, and thermal performance of gel of silicic acid system
with coexisting Mg®" and AI*" ions were investigated. At pH<4, gel time of silicic acid system decreased with the
increase of coexisting concentration of Mg2+ and A’ ions, and AI’" ions played an important role in the
coagulation process. Polymerization reaction rate constant of monosilicic acid, for silicic acid system with
coexisting Mg2+ and AI*" ions, was higher than that for silicic acid without metallic ions, and average rate constant
for MAy 1401 System was ]?0 =7.28X 1074, ];1 =5.62X 107", Crystallization temperature and crystal transformation
temperature of silicic acid system with coexisting Mg*" and A’ ions were lower than those of silicic acid without

metallic ions, and chemical formula of hydrated silicon dioxide for MAg 149 system calculated by TG curve was
Si0, * 0.556 H,O0.
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Fig.1 Relationship between pH value and gel time of silicic acid

13+

coexisting Mg®" and AI** with the same ionic concentration
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Fig.2 Relationship between pH value and gel time of silicic
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acid coexisting Mg*" and AI** with different ionic
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Fig.3 Relationship between pH value and gel time of silicic

acid coexisting Mg®" and AI**
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Table 1 Calculation of polymerization reaction rate constant of silicic acid without metallic ions

pH d(1/¢)/deX 10%mol™ * min™ [H'V/Kox 107 Ky/[H'1X107 kox10* ki x10*
0.5 1.96 17.78 0.18 0.98 12.53
1.0 1.25 5.62 0.56 1.66 5.64
1.5 1.30 1.78 1.78 4.77 2.53
2.0 1.69 0.56 5.62 20.52 0.96
2.5 2.08 0.18 17.78 — —
mean 6.98 542
T2 MAg o EERARNRERBESRNEREEHITE
Table 2 Calculation of polymerization reaction rate constant of MA, . silicic acid system
pH d(1/¢)/deX 10*mol™ * min™ [H'VKyx 107 Ky/[H'1%X107 kox10* kX 10*
0.5 2.01 17.78 0.18 1.00 13.01
1.0 1.29 5.62 0.56 1.71 5.87
1.5 1.35 1.78 1.78 4.95 2.64
2.0 1.76 0.56 5.62 21.47 0.99
2.5 2.15 0.18 17.78 - -

mean

7.28 5.62
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