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Many experimenters were attracted by the sol-gel method,
because it could be a good synthetic tool for preparing their
sample in an exotic morphology such as thin film,1 pre-
formed monolith,2 uniformly sized particles,3 or highly po-
rous monolith.4 Therefore, in some sense, the method should
be considered to have very high processability. But, con-
sidering the usefulness of the final products in a practical
application, a weak point of the method should also be dealt.
The problem is that the mechanical properties of the sample
prepared by the method are very poor. During the drying
process, shrinkage occurs in an unacceptably large extent.5

If hastily dried, the sample develops cracks.6 The monolith
experiences warping which render the method useless in
preparing a sample in exact dimension.7 From the reason,
the maximum dimension acceptable is ~1 mm thick for a

monolith, and ~1 µm for a thin film. Most of all, the sol-gel
product has very poor mechanical strength, and is not ma-
chinable at all. Without an additional heat treatment, the
product disintegrates in polar solvents, and readily breaks
by small stress.

These problems had been tackled by various ways. Dry-
ing Control Chemical Agents (DCCA) were used to get a
crack-free monolith.8 Solvent was removed in its critical
state to get a shrinkage- and crack-free monolith.9 But, still
the mechanical properties of the products were poor. Re-
cently, in an effort to circumvent these problems, a new
kind of approach came up as a promising synthetic tool.
Rather than to prepare simply the inorganic sol-gel product,
the method was modified to produce nano-structured or-
ganic-inorganic composite materials. This new kind of or-
ganic-inorganic composite was refered as a CERAMER
(CERAmic+polyMER)10 or ORMOCER (ORganically MOd-*To whom correspondence should be addressed.








