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Abstract 

In this contribution, we report the screening of different parameters contributing to the electrodeposition of Cu2O 

nanostructures as an electrode material to provide an overall understanding of the effect of the entire method 

conditions. We varied different parameters (pH, potential, and deposition time) during the electrodeposition of 

cuprous oxide (Cu2O) thin films on ITO glass substrate and integrated different methods: X-ray diffraction (XRD), 

UV-vis absorption (UV-Vis), scanning electron microscope (SEM), cyclic voltammetry (CV), and 

chronoamperometry (CA) to deeply examine the as-synthesized materials and interrogate their efficiency towards 

the conversion of light to current (photo-current). From the chronoamperometry experiments, all the curves of 

current transients exhibit a typical response of a progressive 3D nucleation growth. Highly crystalline Cu2O 

structures of nano-cubes can be seen in the XRD and SEM results at high pH (12.5) and at potentials -0.5 and -0.6 

V Vs. SCE during 60 min of deposition time. UV-Vis results showed high optical absorption in the region of 300-

500 nm. The photocurrent measurements of Cu2O coupled with Cu-doped ZnO suggested that the synthesized 

Cu2O proved to be the best candidate as a solar cell.  

Keywords: electrodeposition, Cu2O, pH, potential, deposition time, ZnO, thin film. 

 

 

1. Introduction  

The development of new, more efficient, and less expensive solar converters requires new approaches that focus 

on low-cost, non-toxic materials produced using energy-efficient processes. Cuprous oxide (Cu2O) thin films are 

considered an active component in solar cells, allowing them to form junctions with other oxidized semiconductors 

such as TiO2 and ZnO [1,2]. Synthesis of cuprous oxide (Cu2O) thin films has attracted greater attention for many 

reasons, and besides the various properties which are known with it, (i) a direct bandgap of about 2 eV at room 

temperature (around 25 °C). The origin of p-type conductivity in Cu2O (ii) the intrinsic defects present in the 
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material such as copper vacancies that form an acceptor level, (iii) the absorption coefficient in a wide range of 

wavelengths of the solar spectrum, (iv) chemical stability, (v) nontoxicity, (vi) high hole-mobility at room 

temperature, and (vii) low cost and availability of elements in the earth's crust [3,4]. 

Compared to vacuum-based methods, electrochemical deposition is a simple and cost-effective technique for 

growing thin films, as it affords close control of reactions during the deposition process and control of growth and 

structure, which in turn allows for monitoring of the deposition materials and provides many opportunities for 

material modification [5,6]. As a result, this method has received considerable attention for the deposition of 

metals and semiconductor materials [7–9].  The electrodeposition of p-type Cu2O thin films is usually performed 

in a basic electrolyte containing Cu2+ ions and a chelating agent such as f lactic acid, citric acid, or tartaric acid to 

prevent Cu precipitation in basic conditions [10]. 

Changing the electrodeposition parameters has a great influence on the Cu2O thin film deposition, resulting in 

various final morphologies and properties. Extensive literature is available regarding the influence of the pH of 

the solution [11–14] the applied potential [15–17] and the deposition time [18–21] on the energy conversion 

efficiencies of solar cells. However, the results are difficult to compare because the works dealing with the effect 

of all the reaction parameters related to the Cu2O thin film deposition are rarely available. 

To this end, this work was motivated by the desire to study in-depth the effect of the electrodeposition conditions, 

and thus presents a systematic investigation aiming to establish the influence of the pH of the solution, applied 

potential, and deposition time on the kinetics parameters, structural, morphological, and optical properties of the 

electrodeposited Cu2O thin films for further applications based on Cu2O heterojunction solar cells.  

2. Materials and characterization 

Materials 

The indium-doped tin oxide (ITO, resistivity ~ 30 ohm/square) glass (SOLEMS) was cut with the size 1 cm × 3 

cm. CuSO4.5 H2O (purity ≥ 98%), C6H8O7 (purity ≥ 99.5%), and NaOH (purity ≥ 98%) were purchased from 

Sigma Aldrich and used as received. All solutions were prepared with double distilled water. 

Synthesis of Cu2O thin films 

The cuprous oxide (Cu2O) thin films electrodeposition was carried out with a standard three-electrode cell system 

connected to an Autolab (PGSTAT 204) potentiostat/galvanostat and NOVA.1 software. The reference electrode 
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was a saturated calomel electrode (SCE), the counter electrode was a platinum electrode, and an ITO glass substrate 

was used as the working electrode (1cm2). The ITO electrode was previously ultrasonically cleaned in solutions 

of acetone, ethanol, and distilled water. The electrodeposition process was performed in solutions containing 0.05 

M CuSO4 and 0.05 M C6H8O7 as chelating agents at 65 °C.  The pH of the solution was adjusted with NaOH to 

get the desired value. 

Characterization techniques 

The physicochemical characterizations of the synthesized materials were performed by scanning electron 

microscope (JEOL JSM-7001F) to capture the surface morphology of the films, XRD analysis to identify the 

crystallite structure (Bruker AXS D8 Advance Cu- Kα radiation, λ = 1.54 Å). The optical transmittance data of the 

films were obtained using a spectrophotometer (UV-2300, Shimadzu). The cyclic voltammetry measurements 

were conducted at 65 °C between +0.5 and -1.2 V vs. SCE and at the scan rate of 20 mVs-1.  chronoamperometry 

analysis was performed to determine the nucleation and the growth mechanism. The photocurrent response of the 

prepared materials was measured in 0.1 M Na2SO4 with the Autolab (PGSTAT 204) potentiostat/galvanostat and 

NOVA.1 software.  

3. Results and discussion 

3.1 Effect of the pH of the solution on Cu2O electrodeposition 

As a starting point, the influence of the pH of the solution was studied to optimize Cu2O deposition. To this end, 

the two values pH=9 and 12.5 were tested (. Figure 1 shows the electrochemical behavior of the substrate (ITO) 

in the presence of Cu(II) ions, supporting electrolyte and NaOH (4 M) to adjust the pH value. As one can see from 

the forward scan, a reduction peak starting at -0.4 V vs. SCE is shown which was attributed to the reduction of 

Cu2+ to Cu+ (Reaction 1). The generated Cu+ ions then react with hydroxide ions to form Cu(OH)2 which is 

transformed by dehydration into Cu2O on the ITO surface (Reaction 2) [22,23]. The second reduction peak at 

about -0.8 V is ascribed to the deposition of metallic Cu (Reaction 3), Then, the cathodic current was increased 

which is related to the evolution of hydrogen reaction. 

On the reverse scan, the shoulder observed at 0 V vs. SCE is attributed to the oxidation of Cu2O to CuO and Cu2+ 

ions [24–26], while the intense peak at +0.3 V vs. SCE corresponds to the redissolution of Cu to Cu2+. 

𝐶𝑢2+ + 𝑒− → 𝐶𝑢+                                                                                                                  1 
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2𝐶𝑢+ + 2𝑂𝐻− → 2𝐶u𝑂𝐻 → 𝐶𝑢2𝑂+   𝐻2𝑂                                                                           2 

𝐶𝑢2+ + 2𝑒− → 𝐶𝑢                                                                                                                  3 

The peak appearance at +0.3 V vs. SCE confirms the formation of Cu2O from the reduction of Cu2+ to Cu+ at the 

beginning of the forward sweep, as reported above. The presence of an intersection between the cathodic and 

anodic currents is characteristic of the formation of a new phase on the electrode [27]. The shapes of the 

voltammograms are consistent with those previously reported in the literature [23,28,29]. 

 

Figure 1: Cyclic voltammograms of Cu2O electrodeposited on ITO glass substrate at pH 9 and pH 12.5, at 20 

mVs-1 (in 0.05 M CuSO4 + 0.05 M C6H8O7 + 1 M NaOH solution) at 65°C 

As shown in Figure 1, the current increases slightly by 10% for the deposition bath at pH 12.5, indicating a faster 

rate of Cu2O deposition. Based on these results, the deposition potential of   -0.5 V vs. SCE was selected to ensure 

the electrodeposition of Cu2O while avoiding Cu formation. 

3.1.1 Chronoamperometry analysis 

Chronoamperometry experiments were thereafter carried out in order to determine the following kinetic 

parameters: the diffusion coefficient of Cu2+ ions in the electrolyte and the nucleation rate of Cu2O. Figure 2a 

shows the following steps during chronoamperometry    (E = -0.5 V vs. SCE): a high current density from the first 

seconds of the experiment corresponding to the charging of the double layer at the ITO/electrolyte interface, 
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followed by a decrease of the cathodic current as the surface is covered with a Cu2O film (nucleation and growth 

of Cu2O nuclei), and finally the value of the cathodic current density stabilizes as the deposition time increases 

due to the growth process of the Cu2O film on the ITO substrate. Figure 2b clearly shows that all the transient 

curves exhibit a typical response curve of a progressive 3D nucleation growth [30,31]. 

 

Figure 2: a) Experimental current transient curves. b) Non-dimensional ((i/imax) 2 vs. t/tmax) plots at different bath 

pH. 

The diffusion coefficient (Dprog) and the nucleation rate (AN0) as a function of the pH were calculated from 

Equations 4 and 5 and summarized in Table 1.  

𝑖𝑚𝑎𝑥
2 𝑡𝑚𝑎𝑥  = 0.2598(𝑧𝐹𝐶)2 𝐷𝑝𝑟𝑜𝑔                                                                                            (4) 

𝐴𝑁0 = 0.2898(8𝜋𝐶𝑀/𝜌)−1/2 𝑧𝐹𝐶2 𝑖𝑚𝑎𝑥
2 𝑡𝑚𝑎𝑥

3                                                                         (5)        

Where D is the diffusion coefficient, z is the number of transferred electrons per ion which is equal to 2, M is the 

atomic weight, t is time, F is the Faraday constant (96500 C.mol-1), C is the bulk concentration of the electroactive 

species, and ρ is the density. 

Table 1: Kinetic parameters extracted from the current transient for Cu2O deposited at different pH. 

pH AN0 (cm-2. s-1) Dprog (cm2.s-1) 

9 1.37×10+5 4.6×10-8 

12.5 4.06×10+5 1.2×10-7 
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The results show that the diffusion coefficient of Cu2+ ions in the electrolyte increases from 4.6 × 10-8 to 1.2 × 10-

7 cm2.s-1 when the pH increases from 9 to 12.5. In addition, the nucleation rate increases to reach a maximum value 

(4.06 × 10+5. cm-2. s-1) for pH 2.5. This can be explained by the fact that higher pH results in the release of more 

OH- ions [32], which gives Cu+ and OH- ions more chances to react and leads to a larger amount of Cu2O deposited 

on the ITO glass substrate. 

3.1.2 Structural characterization  

To evaluate the influence of the pH on the Cu2O electrodeposition, we characterized the electrodeposited Cu2O 

nanostructures by XRD. Figure 3 shows that the resulting materials exhibit 5 narrow and sharp peaks at 2θ values 

of 29.56°, 36.47°, 42.40°, 61.39°, and 73.57°, corresponding to (110), (111), (200), (220), and (311) planes, 

respectively, thus confirming the successful synthesis of a cubic phase crystal form of Cu2O which is in perfect 

agreement with JCPDS card No 01-078-2076 [33,34]. No corresponding peak to copper oxide or metallic copper 

peak is observed.  

 

Figure 3: XRD patterns of Cu2O nanostructures deposited at different pH values. (*) For ITO diffraction peaks. 

 

The high intensity of the diffraction peak (111) at pH 9, shows that Cu2O preferentially develops in this direction.  

Moreover, the intensity of the diffraction peaks (111) increases with the increase in the pH of the bath. Such 

observations were also reported in some previous studies [35–37]. The pH strongly affects the preferential 

orientation of Cu2O nanostructures. The density of oxygen atoms per unit area differs for Cu2O planes (100), (110), 
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and (111), with values of 2.78, 5.89, and 8.83 nm−2, respectively. Consequently, under low pH conditions, the 

(100) direction is favored due to its lower oxygen atom density, while under high pH conditions, growth primarily 

occurs along the (111) direction, which has the highest density of oxygen atoms [38]. Since OH− ions are a source 

of oxygen, the pH determines the preferential orientation and growth rate of crystalline. At pH 12.5, the adsorption 

of OH- ions accelerate and therefore more O atoms are available and it becomes easier for deposition to occur on 

the (111) faces compared to those on (100) or (110) [39]. 

As shown in Table 2, the average crystallite size calculated from (111) peak for pH values 9 and 12.5 are 8.8 and 

31.2 nm, respectively, and confirm the increase of the grain size with higher basic pH. The same, Zhou et al. [40] 

obtained an increase in the grain size of Cu2O when the pH changes from 8 to 12. They attributed this change to 

the variation in the deposition rate at different pH. 

 

Table 2: The average crystallite size of Cu2O estimated at the diffraction peak (111) for various pH of the bath 

solution. 

pH 2θ (°) D (nm) 

9 36.5 8.8 

12.5 36.5 31.2 

 

 

3.1.3 Morphological characterization  

To gain further insights into the morphology, SEM analysis was undertaken for the Cu2O thin films 

electrodeposited on ITO at different pH. Figure 4 points out the significant impact of pH on the grain size of the 

films. A triangular prism morphology covers the surfaces uniformly. As the pH of the solution increases, the three-

faced pyramid becomes larger with sharp edges and corners due to the reduced nucleation density. The crystal 

surface with the slowest growth rate mainly controls the surface morphology during crystal growth. Therefore, as 

the pH increases, the concentration of OH- increases and promotes the formation of the plane (111) [41]. Our 

findings fit well with the XRD results and with previously reported observations [37,42,43]. These results indicate 

that the pH of the solution has a major effect on the surface morphology of electrodeposited Cu2O films. 
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Figure 4: SEM images for Cu2O films with different pH values: a) pH = 9 and 

b) pH = 12.5. 

3.1.4 Optical characterization  

The optical characteristic of Cu2O nanostructures obtained at pH 9 and 12.5 was studied by UV-visible 

spectrophotometer with the ITO glass used as reference.  

 

Figure 5: a) Absorption spectra of Cu2O obtained at different pH solutions. b) Tauc plots for Cu2O thin film. 

 

The spectra in Figure 5a show high optical absorption in the region 300-500 nm with an increased absorption for 

pH 12.5. The absorption edge has a red shift and as the pH increases the visible absorption increases. The values 

of the gap energy (Eg), estimated from the Tauc plots (Figure 5. b), were 2.33 and 2.04 eV for pH 9 and 12.5, 

respectively. This decrease in the bandgap is due to the increase in the film thickness and crystallite size [44]. 
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These observations match well with previous research on the development of Cu2O nanostructures in different pH 

baths [36,44–46]. 

3.2 Effect of the applied potential on Cu2O electrodeposition 

3.2.1 Chronoamperometry analysis 

In order to study in detail, the mechanism of the Cu2O electrodeposition on the ITO substrate, a series of current 

transients (i-t) curves at different values of applied potential: -0.4, -0.5 and, -0.6 V vs. SCE were recorded. As 

shown in Figure 6a, the current density increases proportionally as the deposition potential tends to have more 

negative values, which is related to the increase in the deposition rate and density of Cu2O [31]. From Figure 6b, 

it is clear that all the transients exhibit a typical response curve of a progressive (3D) nucleation-growth 

electrochemical process [47–49]. 

 

Figure 6: a) Experimental current transient. b) Non-dimensional ((i/imax) 2 vs. t/tmax) plots at different applied 

potentials. 

The diffusion coefficient and the nucleation rate as a function of the applied potential were calculated from 

Equations (4) and (5) and summarized in Table 3. 

Table 3: Kinetic parameters resulting from Cu2O deposited at different applied potentials. 

E (V vs. SCE) AN0 (cm-2. s-1) Dprog (cm2.s-1) 

-0.4 3.05×10+5 1.18×10-7 

-0.5 4.50×10+5 1.41×10-7 

-0.6 1.87×10+6 2.18×10-7 

 

 

The results show that the diffusion coefficient of Cu2+ ions in the electrolyte increases from 1.18 to 2.18 × 10-7 

cm2.s-1 when the applied potential increases from -0.4 to -0.6 V vs. SCE. In addition, the nucleation rate increases 
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to reach a maximum value of 1.87 × 10+6 cm-2. s-1 at -0.6 V vs. SCE. This observation is due to the higher 

production of Cu+ and OH- ions at the electrode/electrolyte interface at lower potentials [50]. 

3.2.2 Structural characterization 

The structural characterizations of the electrodeposited Cu2O nanostructures at different applied potentials are 

presented in Figure 7. XRD peaks of the electrodeposited Cu2O films are assigned to the cubic phase with miller 

indices (110), (311), (200), (220), and (111) planes, respectively (JCPDS card N°: 01-078-2076) [51,52]. These 

peaks are narrow and sharp indicating that Cu2O films presented a good crystalline, and their intensity increases 

as the deposition potential increases. Indeed, at -0.5 and -0.6 V vs. SCE, the peak intensity of (111) is more intense 

indicating the major growth of the Cu2O thin films along the (111) direction [53,54]. 

 

Figure 7: XRD patterns of Cu2O nanostructures deposited at different applied potentials. 

 

The crystallite sizes calculated from the (111) peak are 33.2, 31.2, and 30.7 nm for the potentials -0.4 V, -0.5 V, 

and -0.6 V, respectively. The same results were observed by Laidoudi et al. [55]. 
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Table 4: The average crystallite size of Cu2O estimated at (111) diffraction peak for different applied potentials. 

E (V vs. SCE) 2θ (°) D (nm) 

-0.4 36.5 33.2 

-0.5 36.6 31.2 

-0.6 36.5 30.7 

 

 

 

3.2.3 Morphological characterization 

Figure 8 shows the SEM images of the electrodeposited Cu2O films at different deposition potentials.  

 

Figure 8: SEM images for Cu2O films obtained at different applied potentials: 

a)  -0.4 V, b) -0.5 V, and c) -0.6 V vs. SCE. 

The surface consisted of mixed large triangular prisms and cubic with sharp edges and corners, however, it is clear 

that the morphology changes with the employed potential. As deduced from XRD, the variation of the deposition 

potential influences the size of the crystallites through their influence on the growth kinetics. Nanostructures 

produced at a rapid nucleation rate are formed from small crystallites. Indeed, at a more negative potential, the 

deposition rate is high, which corresponds to a high mobility of atoms, which leads them to occupy as much as 

possible the voids. When a more negative potential is applied, the deposition rate increases, i.e. nucleation rate and 

growth process occur rapidly as well, so their rapid aggregation restricts their enlargement, resulting in a decrease 

in their size [50]. In contrast, when the Nucleation rate is slow, the nuclei have sufficient time to grow and form 

large grains. The results are consistent with those reported in the XRD section. 

3.2.4 Optical characterization 

Figure 9a shows the absorbance spectra for Cu2O thin film grown at the different selected applied potentials. The 

materials show a strong absorption between 300 and 500 nm. 
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Figure 9: a) UV-vis spectral of Cu2O grown at different selected applied potentials. b) Tauc plots for Cu2O 

samples. 

The band gaps of the developed Cu2O thin films were estimated to be 2.09, 2.27, and 2.39 eV for -0.4, -0.5, and -

0.6 V vs ECS, respectively, from the Tauc’s plot shown in Figure 9b. As the potential increases towards negative 

values the absorption edge shifts toward shorter wavelengths indicating the widening of the optical gap of the film, 

caused by the small size of the crystallites [56,57]. Indeed, as we reported in Table 4, the size of crystallites 

dropped from 33.2 nm to 30.7 nm by increasing the deposition potential. 

3.3 Effect of deposition time on the electrodeposition of Cu2O  

3.3.1 Structural characterization 

Figure 10 depicts the structural state of Cu2O films electrodeposited at -0.5 V vs. SCE for different deposition 

times ranging from 5 to 60 min. According to the JCPDS N°: 01-078-2076, all samples are mainly crystallized in 

the Cu2O cubic phase, as indicated by their preference orientation along the (111) plane at 2θ = 36.5°. Furthermore, 

the XRD patterns clearly indicate the absence of secondary phases. The peak intensities were increased by 

increasing the deposition time from 5 to 60 min as shown in Table 5, indicating the structural improvement of 

Cu2O films where the crystallinity increased as the deposition time increased. 
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Figure 10: XRD patterns of Cu2O nanostructures obtained at different deposition times. 

The crystallite size calculated from (111) peak is 31.2, 32.1, and 42.3 nm for time 5, 30, and 60 min, respectively. 

The same results were observed by other authors [23,58–60]. 

Table 5: The average crystallite size of Cu2O estimated at (111) diffraction peak for different deposition times. 

Deposition 

time (min) 
2θ (°) D (nm) 

5 36.5 31.2 

30 36.5 32.1 

60 36.5 42.3 

 

3.3.2 Morphological characterization 

The surface morphologies of the synthesized Cu2O nanocrystals are revealed by SEM observations in Figure 11. 
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Figure 11: SEM images for Cu2O films obtained at different deposition times: a) 5 min, b) 30 min, and c) 60 

min. 

It can be clearly observed in Figure 11 that the grain size and crystalline shape of the films are time-dependent 

[59]. The nanocrystal obtained at the shorter time (5 min) exhibited a mix of triangular prism and tetrahedron. By 

increasing the deposition time up to 30 min, the crystals become more compact, and their size increases. Increasing 

deposition time into 60 min big sized of tetrahedrons are observed. These results were consistent with XRD results 

where the deposition time influenced the morphology of the synthesized thin films. 

3.3.3 Optical characterization 

The absorbance spectra of Cu2O thin films deposited on ITO glass synthesized at various deposition times are 

shown in Figure 12a. For all samples, the absorbance spectra show significant absorption in the visible range. 

Furthermore, a redshift was induced when the deposition time increased from 5 to 60 min. From Figure 12-b, the 

band gap (Eg) of the Cu2O thin films decreased from 2.27, 2.23, and 2.17 eV as the deposition time increased from 

5 to 60 min. In light of the previous XRD analysis, it can be deduced that the decrease in the optical band gap with 

increasing deposition time can be related to the improvement in crystallinity caused by the increase in crystallite 

size and the decrease in lattice strain during the deposition process [61]. Since the visible spectrum has a large 

portion of solar energy, a high absorbance in this region makes Cu2O favorable as an absorber material. 

 

Figure 12:  a) Absorption spectra of Cu2O obtained at different deposition times. b) Tauc plots for Cu2O 

samples calculated from the UV–visible data. 
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3.4 Test the synthesized Cu2O thin films: 

Cu2O serves as the absorber layer in p-n heterojunction solar cells and hence is an essential component in the 

conversion of light into energy. The photocurrent measurement is a useful tool to give information about the 

electron-hole pairs' photo-generation and separation in a p-n heterojunction. In this section electrodeposited Cu2O 

thin films under optimized conditions studied above (pH= 12.5, E= -0.5 V vs. SCE, and t= 60 min) were used as 

a p-type layer with ZnO as n-type layer to construct a p-n heterojunction. ZnO was used in two cases pure and 

doped with copper (Cu2O/ZnO) and (Cu2O/Cu-doped ZnO) [62]. Figure 13 represented the XRD, UV-Vis, and 

photocurrent measurement of the synthesized photoelectrode. Photoelectrochemical response under visible 

illumination was investigated using a halogen lamp (P= 250 w). The electrochemical cell contains the electrolyte 

in which the three electrodes used are immersed: working electrode (synthesized electrodes), counter electrode 

(Pt), and reference electrode (SCE). 

 

 

  

 

Figure 13:  a) and b) cross section SEM images, c) XRD patterns, d) Absorption spectra, and e) photocurrent-

time response of Cu2O/ZnO and Cu2O/Cu-doped ZnO thin films 
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As can be seen in Figure 13 (a and b), We distinguish three layers corresponding to  ITO glass substrate, ZnO (or 

Cu-doped ZnO), and Cu2O grown uniformly in the normal direction to the substrate surface. The crystalline 

structures are verified by the XRD spectrum shown in Figure 13b. The XRD patterns of both the Cu2O/ZnO and 

Cu2O/Cu-doped ZnO exhibit characteristic peaks corresponding to Cu2O and ZnO thin films. Additionally, 

analysis of the absorbance spectra (Figure 13d) suggests that the synthesized Cu2O/ZnO and Cu2O/Cu-doped ZnO 

thin films can show good photoelectrochemical property under visible illumination due to reasonably broad 

absorption range, as confirmed by the last graph (Figure 13-c), where the photocurrent density was found to be    

22 μA cm-2 for Cu2O /ZnO photoelectrode, while this value increased dramatically to a maximum value of             

140 μA cm-2 for Cu2O /Cu-doped ZnO photoelectrode heterojunction. This improvement was more than 6 times 

more significant compared to pure ZnO. This fact demonstrated that the synthesized photoelectrode is shown to 

generate photoelectrochemical photocurrent and could be an efficient way to use as the best candidate for the 

generation of p-n heterojunction photoelectrochemical solar cells. 

Conclusion  

The main objective of this article is to study the electrochemical deposition of Cu2O nanostructures on an ITO 

substrate and in parallel, to try to relate the effect of different parameters (pH, applied potential, and deposition 

time) on the electrochemical kinetic, morphological, optical, structural as well as the photoelectrical properties of 

the electrodeposited films. 

It was found that the deposition of Cu2O affected strongly with the pH of the bath solution where a high crystalline 

phase was obtained for a high pH (12.5), and by applying more negative potential. The deposition time revealed 

that the films obtained after 60 min exhibited high intensity of the predominant peak (111) and strong absorption 

in the range (400-500 nm).  

The photocurrent measurements of Cu2O coupled with Cu-doped ZnO suggested that the synthesized Cu2O thin 

films with these conditions showed to be as a best candidate as a solar cell. 
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