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ABSTRACT

In this thesis, most of my researches were primarily focused on the synthesis and
optical characterization of ZnO-based nanosized phosphors. Firstly, as the ZnO films
were pre-treated with nitrogen implantation in the range from 5x10%° to 5x10%
ions/cm?, it was found that the peak intensity of near band-edge emission remarkably
decreases with the increase of concentration of implanted nitrogen when annealed in
nitrogen atmosphere. However, as the ZnO was implanted with 5x10*? ions/cm?and
annealed in oxygen atmosphere, the optical properties are improved probably.

Subsequently, high-density ZnO nanorods can be vertically grown on Si coated
with ZnO film (ZnO/Si substrate) from aqueous solution at 75°C. It was observed that
enhancement of PL properties. due to7Nz<atmosphere annealing for ultraviolet
emission was obtained and can be attributed to the reduction of defect density. The
extended x-ray absorption fine structure (EXAFS) reveals that most ions are possibly
trapped or adsorbed on the surface ‘of the ZnO nanorods and thus, the annealing
atmosphere shows no apparent influence on the deep-level defects of ZnO nanorods.

In addition, europium doped nanocrystalline zinc aluminate (ZnAl,O,) particles
were prepared by hydrolyzing a mixture of aluminum chloride hexahydrate and zinc
chloride in deionized water. At pH=7 and T>120°C, the nanocrystalline ZnAl,O4
particles with average particle size of ~5 nm are easily synthesized through ZnAl
layered double hydroxide (ZnAl-LDH). After surface treatment with the cationic
surfactant CTAB, the ZnAl,O4/Eu core-shell structure may be developed. The
ZnAl,O4/Eu core-shell structure can show both emissions from *Dy to 'F sensitivity
energy level and °D, to 'Fy depth energy level.

Finally, the synthesis and optical properties of nanocrystalline Eu-doped



halo-phosphate powders, Cas(PO4)3(OH):Eu**, were also investigated. At pH=2, both
Cag3Sr17(PO4)sCl, and Cag3Sry7(PO4)s(OH), phases were detected, but for the
solution with pH value over 7, only one Cag3Sr17(PO4)s(OH), phase was identified.
After annealed at 850°C in a reduction atmosphere, different relative ratio of blue and
red emissions can be controlled through changing the various pH-solutions. These
results indicate that the relative peak intensity of both red and blue emissions can be
tunable by controlling the solution pH value (crystalline phase) and changing

annealing atmosphere.
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