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Porous Materials in Nanoworld
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Templates for Porous Materials
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Surfactant in Water
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Mesoporous Materials

hexagonal array Variation of synthesis parameters
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General Synthesis Scheme
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Application Examples
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Possible Application Areas

Applications
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Grafting Metallocene Complexes onto
Mesoporous Silica

Direct grafting of an organometallic
complex onto the inner walls of MCM-
41 generates a heterogeneous catalyst
with a large concentration of
accessible, well spaced and
structurally well defined active sites.
Attachment of a titanocene-derived
catalyst precursor to the pore walls of
MCM-41 produce a catalyst for the
epoxidation of cyclohexene and more
bulky cyclic alkenes.

Nature, 1995, 378, 159
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Nanoscale Polymerization Reactors for
Polymer Fibers

PE Chains
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/ 100 nm Science, 1999, 285, 2113
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Metal Nanowire Fabrication

R. Ryoo et al., J. Phys. Chem., 1996, 100, 17718
J. M. Kim et al., Chem. Mater., 2000, 12, 2068
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Conducting Polyaniline Filaments in
Mesoporous Channel

This demonstration of conjugated polymers with mobile charge
carriers in nanometer channels represents a step toward the
design of nanometer electronic device.

Science, 1994, 264, 1757
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Functionalized Monolayer for Environmental
and Industrial Applications

Cross-linked Tarminal

5w

One end group of the functionalized monolayers is covalently bonded
to the silica surface and the other end group can be used to bind
heavy metals or other functional molecules. The materials are
extremely efficient in removing mercury and other heavy metals from
both agueous and nonaqueous waste streams.

Science, 1997, 276, 923.
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Protein Separation

\ conal b| min
Jﬂ

300
Wavelength (nm)

SBA-15 with different channel sizes
can be used for protein separation

where both size exclusion and ion-
exchange chromatography technique
are employed simultaneously.
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J. Am. Chem. Soc., 1999, 121, 9897 solution 44 kD 44 kD




Mesostructured Waveguides Patterned by Soft Lithography

A Apply 10-20 psi pressure B ppMms
Master

Low-loss waveguides Homogenous dye distribution

Place a drop of latex
at one end

Remove PDMS . )
C;:‘;i‘:“;ﬁon } l Fill channels by capillary
flow; evaporate solvent

Place sol droplet;

L] =
Fill space by capillary flow I ‘
Allow to gel.
Remove PDMS
Calcination X " : !IH

These highly processible, self-assembling mesostructured

host media and claddings may have potential for the
fabrication of integrated optical circuits.

Science, 2000, 287, 465
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