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 Abstract – Zinc Oxide tetrapods have been synthesized by evaporation, condensation, and oxidation of metallic zinc under atmospheric pressure. The ends of the tetrapods form the apices of a regular tetrahedron, with dimensions ranging from a few hundred nanometers to several microns (Fig. 1). They are highly luminescent, with the tetrapod legs showing strong band-edge emission at ~386 nm, and weak green luminescence at ~ 500 nm (Fig. 2). Monochromatic cathode luminescence images show that the band-edge emission originates from the bulk of the legs, while the green emission emanates from the surface.
Zinc Oxide has been synthesized by evaporation, condensation, and oxidation of metallic zinc under atmospheric pressure. Two methods of synthesis, denominated stationary and dynamic, were developed in this study. In the stationary system a alumina tube-furnace reactor has been used, and growth has been achieved by carefully monitoring of the temperature zones inside the reactor. Zn was evaporated at 900-1000°C in an alumina tube under controlled pressure and heating profile. Pieces of Zn were introduced into the alumina tube. During heating, the ambient oxygen reacted with the Zn surface to form a layer of ZnO, which encapsulated the liquid Zn and contained the Zn vapor. When the pressure inside the capsule surpasses the ambient pressure, cracks are formed in the oxide crust, which release the Zn vapor. Zinc oxidizes as it travels though air, and, depending on its trajectory, a variety of macro-scale and nano-scale crystallites are obtained.

The dynamic system was based on a quartz tube reactor sealed at both ends and with controlled injection of argon and oxygen while the process takes place at 900 C. Same range of ZnO crystals, in terms of size and morphology, were obtained. XRD has revealed all these particles are highly crystalline with hexagonal wurtzite structure.

One dominant structure is in the form of tetrapods whose ends form the apices of a regular tetrahedron, with dimensions ranging from a few hundred nanometers to several microns. Our observation can are agreement with the Ronning et al. [1] model where the center cores to the tetrapode consist of four grains of the hexagonal structure, which are directly related to the four elongated branches, and this branches growth along the direction [0001]. The nature of these nanostructures was characterized by transmission electron microscopy- TEM and their optical properties have been studied using and cathodoluminescence. The tetrapod legs exhibit strong band-edge, and weak green luminescence. Monochromatic cathodoluminescence images show that the band-edge emission originates from the bulk of

the legs, while the green emission emanates from the surface, indicative of it being related to oxygen vacancies. Low temperature cathodoluminescence shows a direct correlation of near-band-edge emission with specific sites within the structure. 
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Figure 1: TEM image of a ZnO particle deposited at 680°C, a) multi-beam image and b) Dark field image of tetrapod nanorods.





Figure 2: a) Room temperature cathodoluminescence spectrum of the powder showing two peaks at 386 and 506 nm. b) CL image taken at a wavelength of 386 nm.











