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This work investigates the effect of copper oxide (CuO) doping on the performance of dye-
sensitized solar cells (DSSCs) based on titanium dioxide (TiO) and zinc oxide (ZnO). Hybrid
photoanodes were prepared using TiO, or ZnO doped with CuO at different concentrations
(0-50 wt%). X-ray diffraction (XRD) analysis revealed structural modifications associated with
dopant incorporation, with increased intensity of characteristic CuO peaks at higher
concentrations. Morphological and elemental characterizations were carried out using
scanning electron microscopy (SEM) and X-ray fluorescence (XRF), respectively. The DSSCs
were sensitized with the standard N3 dye and a natural extract from Vitis labrusca, whose
anthocyanin content was confirmed by UV-Vis and FTIR spectroscopy. Electrochemical
measurements showed that CuO doping significantly enhances photovoltaic performance,
with maximum efficiency achieved at 20 wt% doping. For devices sensitized with Vitis
labrusca, conversion efficiencies of 1.15% for TiO,—CuO and 0.92% for ZnO—-CuO were
obtained. For N3-based devices, efficiencies reached 1.81% and 1.53%, respectively. In
comparison, undoped photoanodes exhibited lower performance, with efficiencies of 0.18%
(TiO2) and 0.14% (ZnO) for Vitis labrusca, and 0.85% (TiO;) and 0.70% (ZnO) for the N3 dye.
These results demonstrate that CuO doping leads to a significant improvement in photovoltaic
efficiency, particularly in systems using natural sensitizers. The incorporation of CuO into TiO,
and ZnO photoanodes represents an effective strategy to enhance DSSC performance,
highlighting the potential of these systems as sustainable alternatives for solar energy
conversion.
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