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The dealloying process is a well-known technique since antiquity, but recently it has been used to produce nanoporous metals and metal

oxide semiconductors. A one-step dealloying process of Cu-based amorphous ribbons was done in an alkaline aqueous solution at room

temperature, varying the concentration of the solution and maintaining a constant time. The copper-based amorphous ribbons used in this

study were prepared by a melt-spinning process. The structure obtained, consisting of an amorphous metal core which gives flexibility and a

mixed Cu/CuO nanoparticle surface, makes it an ideal candidate for electrochemical application like flexible metal oxide sensor [1], flexible

supercapacitor [2] or photocatalytic material [3]. The results show that the concentration of the dealloying solution has a high influence on

the morphologies of CuO obtained (figure 1), along with the optical and electrical properties of the final product. For the investigation of the

structural and morphological properties of the obtained materials, X-ray diffraction (XRD), scanning electron microscopy (SEM) and energy

dispersive X-Ray Analysis (EDX) 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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This study aims to synthesize mixed copper oxides with different morphologies for future electrochemical applications.Aim
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Figure 1 SEM morphology of CuO Figure 4 SEM morphology of CuOFigure 2 XRD diffraction

Figure 3 Absorbance (a) and optical band gap (b)

Figure 5 XRD diffraction

Figure 1 and 4 shows the surface morphology of mixed CuO/Cu2O obtained in one step by the dealloying in NaOH alkaline solution of CuBSi amorphous ribbons. It is

possible to observe the change of the copper oxides morphology depending on the holding time. The XRD spectrum of as-dealloyed sample are presented in figure 2 and 5.

The diffraction data confirmed the presence of CuO-Cu2O oxide on the copper formwork, and also shows the preferential orientation of grown of Cu2O depending on process

parameters. Figure 3a and 6a shows the UV-Vis diffuse reflectance spectra of the copper oxide. It can be seen that for the Cu2O/CuO composite obtained at 1M NaOH solution

absorption spectrum is enhanced. The Tauc plot, which was obtained from the UV-Vis spectra, is used to determine the band gap energy of the semiconductor, in this case

2.4 eV is obtained for the sample dealloyed in the 0.1M solution, and 1.73 eV and 2.08 eV corresponding to both CuO and Cu2O respectively for 1M concentration.
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Figure 6 Absorbance (a) and optical band gap (b)

▪ In summary, by chemical dealloying of CuBSi amorphous ribbons in alkaline solution we synthesized copper oxides with different morphologies

depending on the experimental parameters.

▪ CuO/Cu2O heterojonction and the high specific surface from the grown of CuO can possibly enhance the photocatalytic activity of the porous cooper/ copper oxide.

▪ The amorphous alloy was chosen for the fabrication of the uniform structure due to: Super flexibility of amorphous ribbons; disordered atomic-scale structure; absence of

defects, grain boundaries, second phases and element segregation and heterogeneous structures.
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