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III. Hydrolysis and Condensation of  Silicates

Partial positive charge
(Si)=+0.32
(Ti)=+0.63
(Zr)=+0.65
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intermediate pH

pH >> 7

silanol group
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Silica particles
by Stoeber method

Silica membrane 
for gas separation
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(in basic solution)

(in acidic solution)
R.M. de Vos and H. Verweij, Science, 1998.
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Because water and alkoxysilanes are immiscible, 
a mutual solvent such as alcohol is used as a homogenizing agent.

However, gels can be prepared from silicon alkoxide-water mixtures without added solvent. 
Why?

26



KyungHee Univ.

Nano Materials Lab. 27



KyungHee Univ.

Nano Materials Lab. 28



KyungHee Univ.

Nano Materials Lab. 29



KyungHee Univ.

Nano Materials Lab. 30



KyungHee Univ.

Nano Materials Lab.

Si-OH
Partial Charge of Si

Is more positive
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004(x,y,z) = Si(OR)x(OH)y(OSi)z

x+y+z=4
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