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Abstract

In this study, the growth process of one dimensional (1-D) Zinc Oxide (ZnO)
nanostructures and the effect of Au on the growth were investigated. Two
methods were used to grow ZnO: In the first section, 1-D ZnO nanostructures
were synthesized on Si, polycrystalline Al,Os, and sapphire by thermal
evaporation of ZnO and graphite mixed powders in a tube furnace system. The
growth process of ZnO was varied by changing the experimental parameters
inclusive of substrate temperatures, and growth time. Secondly, zinc
acetylacetonate hydrate (Zn(CsH-O,), - xH,0) was used as precursor to grow
ZnO nanostructures by metal-organic chemical vapor deposition (MOCVD)
system. Si, quartz glass, and sapphire substrates with and without Au coated
were used to investigate the anfluence of Au on the growth process of ZnO.
Electron Microscopy was used to. characterize the morphology, compositions,
and nanostructures of ZnO.

For the thermal evaporation of ZnO, the size of all ZnO nanobelts or nanorods
grown on the different substrates increased with substrate temperature and the
growth time. In addition, ZnO nanostructures grown on Al,O; substrates have
been found to be from nanorods to in the initial stage of growth, and gradually
change to nanobelts as the growth time increased. TEM and selected area
diffraction (SAD) analyses showed that ZnO nanobelts were single crystalline
and wurtzite structure. ZnO nanobelts had uniform width but decreased at the tip.
Also, it is observed that there is an irregular Au particle with the characteristic

facets at the end of the nanobelt, and it has a smooth interface with ZnO.



For the MOCVD growth, well-aligned ZnO nanorods in a size of 40-90 nm
were grown only on Au-coated substrates at 500°C . The top of ZnO nanorods
has a cone-like shape and no Au particles on them. The Au remained in the
substrate. On the other hand, continuous ZnO thin films were grown on
substrates without Au. The size of the ZnO nanorods increased with the growth
time. From TEM and SAD, ZnO nanorods were all single crystalline with
wurtzite structure and the growth direction in [0001]. High-resolution TEM
shows that the orientation relationship between Au and ZnO is [011]a,

|| [2110]zn0 @nd (111) . || (0001)2n0 . Thus, it demonstrates that ZnO
nanostructures grown by MOCVD were not via the vapor-liquid-solid growth

mechanism.
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