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Effect of Temperature on Growth of Tin Oxide Nanostructures
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Abstract Metal oxide nanostructures are promising materials for advanced applications, such as high sensitive gas
sensors, and high capacitance lithium-ion batteries. In this study, tin oxide (SnO) nanostructures were grown on a
Si wafer substrate using a two-zone horizontal furnace system for a various substrate temperatures. The raw material
of tin dioxide (SnO,) powder was vaporized at 1070 °C in an alumina crucible. High purity Ar gas, as a carrier gas,
was flown with a flow rate of 1000 standard cubic centimeters per minute. The SnO nanostructures were grown on
a Si substrate at 350 ~ 450 °C under 545 Pa for 30 minutes. The surface morphology of the as-grown SnO
nanostructures on Si substrate was characterized by field-emission scanning electron microscopy (FE-SEM) and atomic
force microscopy (AFM). Raman spectroscopy was used to confirm the phase of the as-grown SnO nanostructures.
As the results, the as-grown tin oxide nanostructures exhibited a pure tin monoxide phase. As the substrate
temperature was increased from 350 °C to 424 °C, the thickness and grain size of the SnO nanostructures were
increased. The SnO nanostructures grown at 450 °C exhibited complex polycrystalline structures, whereas the SnO
nanostructures grown at 350 °C to 424 °C exhibited simple grain structures parallel to the substrate.
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Fig. 1. Schematic diagram of the SnO nanostructures growth by vapor transport method
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Fig. 3. AFM images of as-grown SnO nanostructures on
Si0,(100 nm)/Si substrates for various substrate
temperature (a) 350 °C, b) 400 °C, c) 424 °C, and
d) 450 °C)
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Fig. 2. FE-SEM images of as-grown SnO nanostructures
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