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Preparation of small size semiconductors-doped glasses by

the sol-gel process
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Fig. 1 Absorption spectra of CdS colleids {1.75%

M) in acetonitrile. Dotted line repre-

sents caleulated from single crystal data®.
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Fig. 2 Absorption spectra of CdS clusters in
Nafion film.
The rightmost-reaching curve represents
clusters with an average diamater of ~4
m®,
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Fig. 3 Absorption spectra of bulk CdS and CdS
chusters in Zeolite™,
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process employed,
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Fig. & X-ray diffraction patterns of glasses heated for Zh at 500°C {8}, followed by reacting with 11,3 gas for
200 at room temperature (8 and the corrected Debye-Scherer pattern ), The numbers in {©) are the

indices of hexagonal CdS crystal
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Fig. 7  Transmission electron micrograph of glass
reacted with H,5 gas.
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Fig. 8 Absorption spectra of glasses heated for
2hr at 300°C and reacted with H,5 gas for 1,
Z, 5 and 20h at room temperature.
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Fig.9 The relationship between the absorption
edge and the reciprocal square size of CdS
crystals.
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Fig. 10 Photograph of ZnS, CdS or PbS doped
silica glass prepared by the sol-gel proc-
ess.
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Abstract

Recently, there has been a significant increase
of interest in small size semiconductor particles
which show the large third-ordered nonlinear-
ity. We applied successfully the sol-gel process
to the preparation of small-size CdS-doped
silica glasses, with a significant quautam size
effect. Gels prepared through the hydrolysis of a
complex solution of Si(OC,H;s), and Cd(CH,
C00),-2 H,0 were heated at 500°C, then react-
ed with H,S gas to form fine, hexagonal, CdS-
microcrystal doped glasses. The optical absorp-
tion edge is blue shifted by~0.4 eV compared
with the bulk absorption value of CdS crystal.
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