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Si(OR)4+4H,0=Si(OH)4+4ROH (1)

nSi(OH)4=nSi02+2nH,0 (2)
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Table 1 Seeds and their synthesis conditions

No T/°C [Hz0)/molL™!  [NH3]/molL™! [TEOS])/molL™' L/um o/%
SN5-14 25 4.05 1.03 0.222 0.375 7.0

T2 &£ExE
Table 2 Growth conditions of seeds

No T/°C  [H;O}/molL~' [NHs)/molL~! [TEOS]/molL~! vumber density

of seeds/mL™*
SN5-26-03 25 6.29 2.02 0.218 2.20x10°
SN5-26-07 25 6.37 2.04 0.220 5.12x10°
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Fig.1 TEM of the growing Si0; in SN5-26-03 solution
{a) at 1’05" after the reaction started; (b) 1'59" after reaction slarted, (c) at 2°24" after the reaction started; (d)

at 2.5h after the reaction started (the end of Lthe reaction}
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Fig.2 Schematic diagram of the mechanism of monosize silica particle formation
Kg: the rate constant of TEOS hydrolysis; Ke: the rate constant of Si{(OH)4 condensation; Kj: the condensation
rate consant of soluble condensed species; Ky: surface reaction rate constant; D: diffusional coefficient
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Fig.3 The competitive growth of different size

SiO; particles in SN10-26 growth solution
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Fig.4 The competitive growth of different size

Si0; particles in SN10-110 growth solution
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Fig.5 Schematic diagram of the monosize sil-

ica structure
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TEM Examination and Mechanism of the Formation of Monosize
Colloidal Silica Spheres
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Abstract

The silica particles were examined by means of transmission electro-microscope (TEM) during
the course of growing. It was observed that at the initial stage, the silica particles consist of floc,
with the density being low, while after the initial stage, the silica particles became condenser,
the growing elements are small condensed species. On the bases of the TEM examination and
experimental results made early, a mechanism of formation of monodisperse silica particles was

put forward and a detail discussion was made on the mechanism.

Key words TEM, monodisperse, silica particles, mechanism, tetraethylorthosilicate



