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Shapes of ZnO Nanostructures Grown in the Aqueous Solutions
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Abstract ZnO nanostructures with various shapes were synthesized under ambient pressure condition by a

wet chemical reaction method. Nanorods of ZnO with hexagonal cross-section and their aggregates with radiate

shape were synthesized. Precursor concentration affected considerably the shape evolution of ZnO nanorods. Low
precursor concentration was proved to be more preferable to the growth of ZnO nanorods, which is attributed to
the intrinsic characteristics of chemical reaction in the synthesis of ZnO from zinc compounds.
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Fig. 1. Morphology of ZnO nanostructures synthesized at each precursor concentration: (a) 0.001M, (b) 0.005M, (c)
0.01M, (d) 0.03M, (e) 0.05M, (f) 0.1M. (The temperature and holding time at the synthesis condition were 95°C and

8h.)
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Fig. 2. Morphology of ZnO nanostructures synthesized at the precursor concentration of 0.03M with holding time: (a) 1h,

(b) 2h, (c) 4h, (d) 6h. (Synthesis temperature is 95°C)
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Fig. 3. Morphology change of ZnO nanostructures synthesized at the precursor concentration of 0.03M with varying the
solvent composition of ethanol-water solution: (a) (20:80), (b) (35:65), (c) (50:50), (d) (65:35), (e) 80:20), (f) (100:0). (The

ratio is ethanol: water by volume.)
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Fig. 4. Equilibrium shape of ZnO crystal (wurtzite struc-
ture).
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Fig. 5. Variation of growth shape of ZnO crystal with pre-
cursor concentration: (a) at the low precursor concentra-
tion, (b) at the medium precursor concentration, (c) at the
high precursor concentration.
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