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Effect of Annealing Temperature on Structure and
Optical Properties of Sheet-like ZnO Crystals
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Abstract: Sheet-like ZnO crystal was prepared by homogeneous precipitation two steps method
without any metal catalyst. Drying at 105 C, then annealing at 400 C, we can get the two
samples with the two different heat treatment temperature. In order to investigate the influence of heat
treatment temperature on sheet-like ZnO crystals, we used X-ray diffractometer, scanning electron
microscopy, transmission electron microscope, ultraviolet-visible-near infrared spectropho-
tometer and fluorescence spectroscope to characterize the structure and optical properties of
the two samples. The results reveal that the product is highly crystalline with hexagonal
wurtzite phase and has the appearance of regular hexagon shape at (0001) plane. The crys-
tallinity of sheet-like ZnO crystals was enhanced and the energy band gap was decreased with
the annealing temperature increasing from 105 C to 400 C. What’s more, the near band gap
peaks were red shift in the photoluminescence spectrum with the increasing of the annealing
temperature.
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Fig. 2 SEM images of sheet-like ZnO with heat treat-

ment at(a) 105 C and (b) 400 C
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Fig. 3 Low resolution(a) and High resolution(b) TEM

images of sheet-like ZnO with heat treatment at
400 ‘C. The inset of (b) shows the FFT pattern

of the selected region of (b).
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mittance spectra and (d) energy band gapof sheet-like ZnO crystals heat treated at 400 C.
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(a) Transmittance spectra and (c) energy band gap of sheet-like ZnO crystals heat treated at 105 C. (b) Trans-
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Fig. 5 PL spectra of sheet-like ZnO crystal with heat
treatment at 105 C and 400 C
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