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7m0 and ZnS are wide-bandgap semiconductors that have been widely used
in transparent conductors and optoelectronic devices. Due to different bandgap
values the alloys of both semiconductors may give an opportunity for bandgap
engineering on ZnO-ZnS family. In this study, the oxidative annealing technique
is proposed to synthesize alloys of the two compounds, with the assumption that
the process may leave some sulfur atoms in the annealed compounds and result in
/mS,0O;_,. This assumption was verified by using x-ray absorption spectroscopy
(XAS) facility of the Synchrotron Light Research Institute and the other stan-
dard analytical instruments available at Suranaree University of Technology for
microstructural investigations of the annealed products.

For ZnO:S samples prepared by oxidative annealing, it was found that the
crystal structure changes from cubic zincblend of ZnS to hexagonal wurtzite of
ZnO occurs when the annealing temperature is greater than 600°C. Scanning elec-
tron microscope showed that the surface roughening of product powder increased
together with the annealing temperature. Sulfur was found to be approximately
0.25% in 2 h, 800°C annealed products. With x-ray diffraction, it can be concluded
that the change of crystal structure from ZnS to ZnO occurs at the temperature be-
tween 600°C - 700°C. The crystal grain size increased with annealing temperature
to be in the range of 30 - 80 nm. The results agreed well with the measurements

from transmission electron microscope and electron diffraction.
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The study of oxidative annealed ZnO:S products by XAS on Zn K-edge
showed that after annealing at 600°C - 800°C the compounds contain a similar
structure to that of ZnO. However, from S K-edge measurement, it was found that
the majority of sulfur are in the form of (SO4)?>~ after annealing. The EXAFS
analysis showed that the averaged S-O distance is approximately 1.5 A. These
experimental results showed that that the samples are mainly ZnO nanocrystals

with (SO4)*~ contaminant but not ZnS,0;_, alloys.
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