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Synthesis and Optical Properties of Nano-ZnO at Low Temperature
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Abstract In order to explore the rule of optical properties of ZnO changing with the concentration of solution, nano-
ZnO with hexagonal wurtzite structure is synthesized by hydrothermal method at low temperature. Then, the
morphology, structure and optical properties of the samples are characterized, respectively. The results indicate that
nano-ZnO grows preferentially along the (002) plane. And complex of Zn (OH) {  is the growth element of nano-
Zn0O. The morphology of the samples is influenced by the concentration, temperature and reaction time of the
solution. As the concentration ratio of OH  and Zn®" increases, the sample changes from the rod-like structure to
the flaky form, and the phenomenon of reunion appears. Photoluminescence (PL) spectra shows that the sample
has fine emission ability in red to green band, and it has not only an obvious visible emission band near the
wavelength of 560 nm, but also a ultraviolet emission peak near 374 nm. Finally, the luminescence mechanism of
the sample is discussed.
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Table 1 Process parameters of samples

Concentration ratio of OH™ Concentration of Zn*" Temperature
Sample ) Time ¢ /h
and Zn** R c(Zn*") /(mol-L 1) T /C
a 231 0.25 100 10
b 2:1 0.25 130 10
c 4:1 0.25 100 10
d 5:1 0.25 100 10
e 6:1 0.25 100 10
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E 1 ZnO #k B XRD K, (a) R=2:1,T=+100 C;(b) R=2:1,T=130 °C;

(¢) R=4:1,T=100 C;(d) R=5:1,T=100 C;(e) R=6:1,T=100 C
Fig. 1 XRD of nano-ZnO. (a) R=2:1, T=4100 ‘C; (b) R=2:1, T=130 ‘C; (¢) R=4:1, T=100 C;
(d) R=5:1, T=100 C;(e) R=6:1, T=100 C
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2 ZnO 99K HEfY SEM B, (a) R=2:1,T=100 ‘C;(b) R=2:1,T=130 C;

(¢) R=4:1,T=100 C;(d) R=5:1,T=100 °C;(e) R=6:1,T=100 C
Fig. 2 SEM of nano-ZnO. (a) R=2:1, T=100 “C; (b) R=2:1, T=130 C; (¢) R=4:1, T=100 C;
(d) R=5:1, T=100 C; (e) R=6:1, T=100 C
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Fig. 3 Schematic diagram of nano-ZnO growth mechanism by hydrothermal
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Fig. 4 PL spectra of nano-ZnO
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