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Polymer-Assisted Micro-Scale Assembly of ZnO Nanosheets
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Engineering, Nanjing University of Technology, Nanjing 210009)

Abstract: The nanosheets-based flower-like micropheres of layer Zns(CO;),(OH)s precursor were prepared via the
hydrothermal process using polyvinyl pyrrolidone(PVP) as the template in a mixed solution of ethanol and water, and
the corresponding ZnO nanosheets assembled microsphere was obtained by the following calcination treatment. The
samples were characterized using X-ray diffraction(XRD) and scanning electron microscopy(SEM). The XRD pattern
of the product is indexed very well to hexagonal wurtzite structure of ZnO. The monodispersed flower-like ZnO
nanosheets microspheres have a nearly homogeneous size of ~2 pwm, and the thickness of the nanosheets assembled
building blocks is ~20 nm. The study shows that the concentration of PVP affects the assembly process. The size of
Zn0O micropheres increases to ~15 pm when polyethylene glycol (PEG) is used instead of PVP under the same
experimental condition. The impact of polymer structure on the crystal growth and the assembly process is also

discussed.
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Fig.1 XRD patterns of (A) precursor and (B) ZnO

obtained by calcination of the precursor at 573 K
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(A) Overview of as-synthesized ZnHC precursor; (B) Flower-like
Zn0O microspheres assembly of ZnO nanosheets obtained after

calcination
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Fig.2  SEM micrographs of the precursor and ZnO

obtained after calcination
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Fig.3 SEM micrographs of the samples with different contents of PVP
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Fig.4 FTIR spectra of PVP and the precursors with
different contents of PVP
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Fig.5 Schematic diagram of the nucleation and growth

mechanism using PVP as the additive
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Fig.6  SEM micrographs of ZnO prepared by using PEG
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