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Sol-gel synthesis of metal oxide materials for
applications:

> Fibers;

> CNT doped fibers;

> Microtubular structures;

> GDLC (gel-glass dispersed liquid crystals) films.
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» Sol Is a nanocolloidal suspension in a continuous
liquid/gas medium.

» Gel Is a nanocolloidal suspension where the particles
are cross-linked into elastic network.

» Sol-Gel transition Is a sols gelation process.
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V. Reedo , Elaboration of IVB group metal oxide structures and their
possible applications, Ph.D thesis, University of Tartu, 2008. (available on-ling)



« Ti, Zr, Hf, Sn oxide fibers;

« directly drawn from precursor;

 several centimeters long;

» diameters ranging from ~200 nm
up to ~100 pm;

Potential applications:
waveguides, novel applications
(for example sensors) have been
shown to be possible, when the

diameter is reduced to some
micron scale.
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» Maximum conductivity 500
S/m on fibers doped by 0,1
wt % SWCNT.
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Figure: Suggested route for :
obtaining tubular structures 3

> 2-10 um in diameter;

> 1 mm long;
» shrink 30 % (up to 500 ° C).
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Electrodes

» Crack free, large thickness
» Large change in transmittance
/ \ > Matrix with high refractive index (ideally
Substrate Matrix the dispersion curve of the matrix matces

the dispersion curve of LC)
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Average aspect ratio 0.476
(ratio of the minor to major axis length)
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Principle of operation:

Transmittance:
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» Metal oxide fibers;

» CNT doped metal oxide fibers;

» Microscopic tubular oxide structures;
» GDLC films.
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