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JARU JUTIMOOSIK : LOCAL STRUCTURE OF MAGNESIUM ZIN
OXIDE NANOCRYSTALS. THESIS ADVISOR : SAROJ RUJIRMAT,

Ph.D. 114 PP.

MAGNESIUM ZINC OXIDE / X-RAY ABSORPTION SPECTROSCQP

NANOCRYSTAL

Mg ZnxO (MZO) is an attractive wide-band gap semicondudts deep
ultraviolet optoelectronic device since its bandgapnable over a broad range, from
3.3-7.8 eV. In principle, MZO can be obtained fratioying MgO with ZnO.
However, since MgO has rocksalt (RS) structure &m® has wurtzite (WZ)
structure, MZO alloys would have RS and WZ struetdepending on the magnesium
concentration. In this study, the co-precipitatitoathod was used to synthesize MZO
nanocrystals with various Mg concentrations<{(x < 1). The standard analytical
instruments and the synchrotron-based x-ray alsor@pectroscopy (XAS) were
used to investigate the structural properties oflMzanocrystals, especially to study
the local structure of Mg and Zn in MZO nanocrystal

From x-ray diffraction, it was found that the MZ@nocrystal samples with
< 0.04 exhibit pure WZ and the MZO samples with 0.90 have RS structure. For
0.04 <x < 0.90, the samples have mixed WZ and RS phadesxeTis no clear
evidence for the composition that structural phasesition takes place. The
crystallite size tended to decrease as the Mg nomtereased. The results agreed well
with the measurements from transmission electrorcrascope and electron

diffraction.



\1

Both Mg and ZrK-edges XANES spectra of MZO nanocrystal sampleg wer
taken to shed light on the local structure arourgidvid Zn atoms. It was found that
all spectra can be fitted by using two basis typhen the central metal atoms resides
in either RS local structure (6-folds) or WZ locstructure (4-folds). By linear
combination analysis the RS/WZ ratios were obtaifoedll samples. From RS/WZ,
it was found that the majority of metal atoms ogcMWZ sites for samples with low
and RS sites for samples with high Moreover, form XAS results, it can be
concluded that for each sample (at the same caatem) Mg atom has higher
RS/WZ ratio compared to that of Zn atom. This canviewed as an experimental
evidence that, in MZO alloys at thermal equilibriuMg atom prefers 6-fold site
while Zn atom prefers 4-fold site. The RS/WZ ratresre also used for the simulation
of XAS spectra using FEFF software. All featurestie XANES spectra can be

theoretical reproduced well in both Mg and Zn edges
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