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Abstract

In this paper, CVD method was used to grow three-dimensional (3D) graphene on foam nickel, and
then ZnO nanorod array was prepared on the as-synthesized 3D graphene foam by hydrothermal
method. The morphology and structure of the ZnO nanorod array/3D graphene hybrids were ana-
lyzed by scanning electron microscope (SEM), X-ray diffraction (XRD), Raman and other characte-
rization methods. The results showed that the ZnO nanorod arrays with the growth time of 3
hours are most densely distributed. UV-VIS absorption spectra (UV-VIS) and photoluminescence
(PL) characterization results showed that compared with pure ZnO nanorod arrays, the combina-
tion of graphene and ZnO nanorod arrays can slightly decrease the band gap and reduce the PL
intensity of ZnO nanorod arrays. Afterward, the photocatalytic performance of the samples was
evaluated. The results showed that after the exposure to xenon lamp with 1 hour, the degradation
rate of ZnO nanorod array/3D graphene hybrids reached 91%, while the degradation rate of ZnO
nanorod array just reached 61%. More importantly, after four regeneration cycles, the photocata-
lytic efficiency of ZnO nanorod array/3D graphene hybrids still remained 84%.
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Figure 1. SEM images of ZnO nanorod arrays on 3D graphene with different growth time of (a, b) 2 hours, (c, d) 3 hours
and (e, f) 4 hours
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Figure 2. (a) XRD patterns of ZnO nanorod arrays/3D graphene, (b) ZnO nanorod arrays and (c) 3D graphene
Bl 2. (a) ZnO PKIEMET = HABHER R . (b) ZnO YKiEMESTIFN(C) =HAEMEH XRD

110)
103)
(112)

Intensity (a.u.)

(@) Zno ZnONI (b) . —— ZnOIGrINi
5 3

< L

> =2

X » 2D
@ c

§ ‘g Zn0

E —

D

300 350 400 460 600 66O 600 500 1000 1500 2000 2500 3000
Raman shift/em™ Raman shift/em™

Figure 3. (a) Raman diagrams of ZnO nanorod arrays and (b) ZnO nanorod arrays/3D graphene
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Figure 4. (a) UV-Vis spectra of ZnO nanorod arrays and (b) ZnO nanorod arrays/3D graphene under different illumination
times, (c) ZnO nanorod arrays and ZnO nanorod arrays/3D graphene photocatalytic effect diagram under xenon lamp, (d)
Photocatalytic effect of ZnO nanorod array/3D graphene in 4 repetitions
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Figure 5. (a) UV absorption spectrum, (b) (ahv)?-hv curve and (c) PL spectru of ZnO nanorod arraysl and ZnO nanorod ar-
rays/3D graphene,(d) Photocatalytic mechanism of ZnO nanorod array/graphene
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