Graphene oxide coated flower-shaped ZnO NRs for UV detection application
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1. Abstract

2. Experimental Method

The influence of graphene oxide coating on optical and photoluminescence
properties of zinc oxide nanorods (ZnO NRs) has been investigated. The
structural, morphological, optical and luminescence properties of the films
were investigated . As revealed by XRD analysis, composites display a
hexagonal wurtzite type structure with a (101) preferred grain orientation. The
average crystallite sizes decreases from 45 to 40 nm after GO coating. The SEM
study confirms successful coating of GO layers on flower-like ZnO
nanostructures. The Raman analyses validated the hybridization of
nanocomposite and the strong interaction between ZnO NRs and GO. The
band gap of the ZnO NRs: GO nanocomposite is lower (2.95 eV) compared to
that of ZnO NRs (3.11 eV), as determined from the analysis of UV absorbance
spectra. The ZnO NRs:GO nanocomposite exhibits a broad PL band, from ~450
nm to ~750 nm, with a nearly white-light integrated emission and a
chromaticity coordinate of (0.25, 0.34). Gaussian deconvoluted broad PL band
exhibits three distinct sub-bands, associated with radiative recombinations in
ZnO and GO.

Fig.1. Preparation process of ZnO NRs:GO nanocomposites.

Firstly, thin layers of ZnO was deposited on Silicon substrate and dried in a vacuum
oven at 90 ◦C for 2h. Secondly, ZnO nanorods were grown on the as-deposited
silicon surface. Finally, we covered the ZnO nanorods surface by GO layers
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Fig.4.(a) Transmittance, (b) reflectance, (c)
absorbance and (d) absorption (emphasizing
direct optical transitions) spectra of ZnO NRs and
ZnO NRs:GO.

3. Results and Discussion
Scanning Electron Microscopy
Fig. 2 (b) reveales, the
surface of wrinkled GO
sheets and flower-shaped
ZnO nanorods,which
indicates a good combination
between GO and ZnO.

Fig. 6. Schematic diagram showing the
charge transfer between ZnO and reduced
graphene oxide sheet. Lower inset:
schematic diagram of the fabricated
device.

The EDX analysis indicates the
absence of any type of impurity in the
nanocomposite
Fig.2. SEM images of ZnO NRs (a), ZnO NRs:GO (b), Size
distribution of the ZnO nanorods (c, d), ZnO NRs:GO (e, f), EDX
spectra for ZnO NRs (g) and ZnO NRs:GO (h).

X-ray Diffraction
Fig. 3. XRD patterns of ZnO NRs and ZnO
NRs:GO nanocomposite

The XRD pattern revealed that both pure ZnO
NRs and GO coated ZnO nanorods have the
hexagonal wurtzite structure.

5. Conclusion
ZnO NRs and ZnO NRs:GO nanocomposite have been successfully prepared via the hydrothermal method and drop coating
process, respectively. GO layers grown on ZnO nanorods display a great application potential in various optoelectronic
devices, particularly inverted organic solar cells and photocatalysis, by combining the excellent characteristics of graphene
oxide and optical characteristics of ZnO nanorods.
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• The reduction of band gap when coupling ZnO
with GO can be attributedto the increase in charge
carrier concentration in presence of GO layer

Photoluminescence
Fig.5. The PL spectra of (a) ZnO NRs, (b) ZnO
NRs:GO and the Gaussian fitting results. The
chromaticity coordinates of ZnO NRs (c), and ZnO
NRs:GO (d), indicated in the CIE 1931 color
diagram.

 The fitting provides four emission components
with maxima at 518, 560, 601 and 714 nm.
 The chromaticity coordinates of ZnO NRs:GO
nanocomposite, of about (0.25, 0.34), which is
close to the standard white light coordinates
(0.33, 0.33).
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