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One-dimensional structures in the form of nanowire grown on copper nano porous (NPC) substrate were obtained by thermal oxidation of

dealloyed amorphous ribbons. The dealloying process of CuNiBSi amorphous ribbons is done in 0.5M HF aqueous solution for 24 h at room

temperature. Copper base amorphous ribbons were prepared by melt-spinning process. This sandwich type structure, consisting of NPC and copper

oxide nanowires (CuO/Cu2O) combines the good electrical properties of NPC with the catalytic properties of copper oxide semiconductors, making it

a good material for photocatalysis, photoelectrodes in solar cells and battery applications. In order to investigate the structural and morphological

properties of the sandwich type composite obtained, X-ray diffraction (XRD), scanning electron microscopy (SEM) were used, along with ultraviolet-

visible spectroscopy (UV-Vis) for determining the modified absorption regions as well as the band gap value.
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▪ In summary, by chemical dealloying of CuNiBSi amorphous ribbon and thermal oxidation treatment of the as-dealloyed NPC,

we have developed a sandwich-like nanoporous structure, decorated with vertical CuO nanowire.

▪ Based on our results and the finding literature reports, we conclude that the formation process of the CuO nanowires includes two reaction steps:

4Cu + O2 → Cu2O ;

2Cu2O + O2 → CuO;

▪ CuO/Cu2O heterojonction and the high specific surface from the grown CuO nanowire can possibly enhance the photocatalytic activity of the

NPC@copper oxide.

▪ The amorphous alloy was chosen for the fabrication of the uniform nanoporous structure due to:

- disordered atomic-scale structure;

- absence of defects, grain boundaries, second phases and element segregation

- heterogeneous structures.
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Figure 1 SEM morphology of CuO/Cu2O nanowires Figure 3 Optical band gap (inset) and absorbance

Figure 2 XRD diffraction of Cu- CuO/Cu2O composite

Nanopores

10 µm

Crystalline phase Crystallite size 

(nm)

CuO 47.89

Cu2O 32.1

Cu 25.8

Table 1. Estimated crystallite size

Figure. 1 shows the surface morphology of typical CuO nanowire arrays obtained from the ribbons annealed for 12 h. It is seen that a dense array of CuO

nanowires is uniformly distributed on the surface of the NPC thin film and most of the nanowires grow along the axis direction of the nanoporous surface. The

homogeneous distribution of CuO nanowires results from the nanoporous formation structure of the NPC.

The XRD spectrum of sandwich type structure is presented in figure 2. The diffraction data confirmed the present of CuO-Cu2O oxide on the NPC

formwork. The average crystallite size of NPC and copper mix oxide were calculated u sing Scherrer formula. Table 1.

Figure 3 shows the UV-Vis diffuse reflectance spectra of the Cu2O/CuO mixed oxide. It can be seen that the Cu2O/CuO composite extends the absorption

edge to ca. 900 nm due to the low band gap energy of CuO. Tauc plot, which was obtained from UV-Vis spectra, is usually used to determine the band gap

energy of semiconductor, in this case 1.41 eV, suggesting that the combination of Cu2O and CuO extends the light absorption range.
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