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Structural characteristics of ZnO nanostructures synthesized by the thermal
evaporation method
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Abstract ZnO nanowires were synthesized by the thermal evaporation method and their growth mechanisms were
confirmed by the characterization of the structural features depending on the growth conditions. The increase of
vaporization temperature accelerates the growth rate and morphologies of ZnO nanowires were drastically changed at the
temperature over 1000°C, because of changed CO/CO, partial pressure. Au particles play their role on growth of ZnO
nanowire as catalyst at growth temperature over 700°C. The synthesized ZnO nanowires exhibit blue emission at 380 nm.
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Fig. 1. Schematic diagram of the two-zone electric furnace for
synthesis of ZnQO nanowire.
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Fig. 2. SEM micrograph of Au-coated Si (100) substrate.
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Fig. 3. Growth procedure of ZnO nanowires after heating at 700°C for (a) one minute, (b) two minutes and (c) four minutes.
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Fig. 4.X-ray diffraction patterns of ZnO nanowires.
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Fig. 5. Morphologies of ZnO nanowires grown at different

combination of vaporization (Ty) and growth (Ty). (a) 900°C

(Ty), 600°C (Ty), (b) 1000°C (Ty), 600°C (Ty), (c) 1100°C (Ty),
600°C (Ty), (d) 1100°C (Ty), 700°C (Ty).
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Fig. 6. Photoluminescence characteristics of ZnO nanowires grown at different combination of vaporization (Ty) and growth, temperature
(Ty). (a) 900°C (Ty), 600°C (Ty), (b) 1000°C (Ty), 600°C (T,), (c) 1100°C (Ty), 600°C (Ty), (d) 1100°C (Ty)), 700°C (Ty).
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