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V. Gelation Phenomena
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◆ Effects of Size of Alkoxy Group on Gelation Time

Steric (Spatial) Effects
Any complication of OR group retards the rate of hydrolysis and condensation, 
and therefore gelation rate.
Longer, more branched alkoxy group  slower hydrolysis and condensation rates

 longer tgel

Inductive Effects
Under the acidic condition (electrophilic attach hydrolysis)

Shorter OR group  more electronegative of Si in Si(OR)4
 larger hydrolysis rate

Under basic conditions (nucleophilic attach hydrolysis)
Shorter OR group  lower hydrolysis rate
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Longer or more branched PR   longer tgel
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z=3 (functionality)
N=43

(total number of bond sites)
n=84

(total number of node bonds)

P=n/(Nz)
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Percolation Theory
Let's consider a 2D grid made of a 
network resistors forming a regular 
lattice. 
The network, represented by a very large 
square-lattice network of 
interconnections, is attacked by a crazed 
saboteur who, armed with wire cutters, 
proceeds to cut the connecting links at 
random.

Q. What fraction of the links(or 
bonds) must be cut in order to 
electrically isolate the two 
boundary bars?

A. 50%
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What is Percolation?

Square 
lattice

2Ζ

Cluster

Giant cluster

Percolation

The number and properties
of clusters ?
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