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Characteristics of DC Electrical Conductivity and Optoelectronic Features
of Tin Dioxide Nanocrystals Synthesized by Sol-Gel Chemistry
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Nanostructured tin dioxide powders were synthesized successfully through a Sol-Gel route. Subsequent thermal
treatment was carried out at different temperatures to obtain the SnO, powders in crystal form. The identification
and evolution of the crystal structure were determined by analyzing the results of the X-ray diffraction (XRD)
for the powder products. Based on these results, the influences of the post-annealing temperatures on both the
crystallinity and the crystallite size were investigated and analyzed. The diffuse reflectance spectra were measured
for insight into the optical band gap and optical transition in the resulting powders. The results of the diffuse
reflectance spectroscopy (DRS) revealed that all the obtained nanocrystalline powders exhibit direct allowed
transitions. The change in the width of the optical band gap was discussed and analyzed in lines with the variation
in the post-annealing temperature. The resulting SnO, powders were compressed into dense pellets for the electrical
measurements. These measurements were carried out in an evacuated medium at different working temperatures
ranging from 77 to 300 K. The effects of the working and the post-annealing temperatures on the DC electrical
conductivity were discussed and analyzed exhaustively for all the pellet samples.
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