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ABSTRACT

ZnO nanostructure was fabricated by catalyst-free method using Zn powder in air. The growth temperature was
controlled from 450 °C to 600 °C, and the structural and optical properties were investigated by scanning electron
microscopy (SEM), photoluminescence (PL), energy dispersive X-ray spectroscopy (EDX) and cathodoluminescence
(CL). From all samples both ZnO tetrapods and clusters were observed. No significant dispersion was observed from
the ZnO tetrapods, however, ZnO clusters show considerable change in density and size. From the EDX results,
atomic composition difference was found. The clusters have O-deficiencies, while tetrapods have stoichiometric
composition. Strong luminescence was observed at room temperature. From room temperature PL, UV emission at
380 nm and green emission at 500 nm were observed, and the intensity ratio (luv/lIgreen) increased as growth
temperature increases. CL measurements show that the UV emission is closely related with tetrapods and the green
emission is dominated from the clusters.
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Fig. 1 SEM images of ZnO nanostructures
regarding growth temperature : (a) ZnO tetrapods
at 600 °C (b) ZnO tetrapods at 550 °C (c) ZnO
tetrapods at 500 °C (d) ZnO clusters at 450 °C
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Fig. 2 EDX spectra of ZnO tetrapods at 600 °C
and ZnO clusters at 450 °C
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Fig. 3 PL spectrum measured at room
temperature of samples grown at 600 °C and at
450 °C
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Fig. 4 CL images measured at room temperarture
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ZnO tetrapods (b) CL image of ZnO tetrapods at
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