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TEERAWAT MONNOR : X-RAY ABSORPTION SPECTROSCOPY OF
TWO DISORDER SYSTEMS: Ca** HYDRATION STRUCTURE AND
ZINC OXYNITRIDE STRUCTURE. THESIS ADVISOR SAROJ

RUJIRAWAT, Ph.D. 70 PP.

X-RAY ABSORPTION SPECTROSCOPY/HYDRATION STRUCTURE

/IDISORDER SYSTEM

Disorder materials with no long-range periodic structure are difficult to be
characterized by standard methods, such as x-ray diffraction or high resolution electron
microscopy. In this work, x-ray absorption spectroscopy (XAS) was proposed as an
alternative way to study the atomicstructure of disorder systems. Two selected disorder
systems: Caz"aq and zinc oxynitride thin films were studied by x-ray absorption near edge
structures (XANE) and extended x-ray absorption fine structure (EXAFS). The candidate
structural model for Ca**,, was based on Quantum mechanics/Molecular mechanics
(QM/MM) simulation by A. Tongraar. The zinc oxynitride thin films were obtained from J.
Nukeaw. The measurement data were analyzed to obtain the important structural parameters
to be compared with the calculated spectra.

For the study of Ca* hydration structure, EXAFS give an average Ca-O bond
distance of 2.431+ 0.011 A, a coordination number of 6.56 + 0.316 and a Debye-Waller
factor of 0.009 A% These parameters agreed well with the parameters obtained from RDF
of the theoretical QM/MM simulation of 2.445 A, 6.8 and 0.0096 A?, respectively. The
measured XANES spectrum can be fitted very well with that obtained from QM/MM. This

result strongly supported the accuracy of QM/MM model.



On the structural investigation of zinc oxynitride thin films, the model compounds
were constructed from known reference compounds using a linear combination analysis
(LCA). The XANES result suggested that the material mainly contained mixing ZnO

nanocrystals and zinc metal nanocrystals.
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