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Abstract We report on the successful fabrication of ZnO nanorod (NR)/polystyrene (PS) nanosphere hybrid nano-
structure by combining drop coating and hydrothermal methods. Especially, by adopting an atomic layer deposition
method for seed layer formation, very uniform ZnO NR structure is grown on the complicated PS surfaces. By using
zinc nitrate hexahydrate [Zn(NOs),6H,0] and hexamine [(CH;)sN4] as sources for Zn and O in hydrothermal process,
hexagonal shaped single crystal ZnO NRs are synthesized without dissolution of PS in hydrothermal solution. X-ray dif-
fraction results show that the ZnO NRs are grown along c-axis with single crystalline structure and there is no trace of
impurities or unintentionally formed intermetallic compounds. Photoluminescence spectrum measured at room tempera-
ture for the ZnO NRs on flat Si and PS show typical two emission bands, which are corresponding to the band-edge
and deep level emissions in ZnO crystal. Based on these structural and optical investigations, we confirm that the ZnO
NRs can be grown well even on the complicated PS surface morphology to form the chestnut-shaped hybrid nanostruc-
tures for the energy generation and storage applications.
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Fig. 1. Schematic of processing steps for fabrication of ZnO
NR on PS monolayer.
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Fig. 2. (a) Top view and (b) cross-sectional optical microscope
and SEM images of PS monolayers on Si substrate, respectively.

Fig. 3. (a) Top view and (b) cross-sectional SEM images of
ZnO NRs on flat Si substrate, respectively.
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Fig. 4. (a) and (b) top view and (c) and (d) cross-sectional
SEM images of ZnO NRs on PS monolayers, respectively.
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Fig. 5. XRD results of ZnO NRs on PS monolayers and flat
Si substrate.
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Fig. 6. PL spectra measured at room temperature for ZnO
NRs on PS monolayers and flat Si substrate.
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