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ABSTRACT

This study investigates the simultaneous effect of natural pigments
extracted from eggplant peel and purple cabbage, along with the synthetic
pigment based on ruthenium N719, on the power conversion efficiency of
DSSC cells. Zinc oxide (ZnO) nanoparticles synthesized via the Sol-Gel
method and deposited onto the photoanode layer using the doctor blade
technique. Five DSSC samples sensitized with different dyes: DSSN1
with eggplant peel dye, DSSN2 with red cabbage dye, DSSN3 with N719
dye, DSSN4 with a 1:1 mixture of eggplant peel and red cabbage dyes,
and DSSNS with an equal mixture of eggplant peel, red cabbage, and
N719 dyes (1:1:1). Structural analysis using X-ray diffraction (XRD)
confirmed the hexagonal (wurtzite phase) structure of ZnO with an
average crystallite size of 32.30 nm. Scanning electron microscopy (SEM)
revealed a porous anode surface with an average nanoparticle size of
28.46 nm, ensuring efficient electrolyte and dye penetration. UV-Visible
spectroscopy demonstrated that the combination of three dyes exhibited
the broadest absorption spectrum and the highest intensity in the 400—700
nm range, with the lowest energy band gap of 2.14 eV. Photovoltaic
performance evaluated using a PnuAhwaz-SOL solar simulator, revealing
that DSSNS5 achieved the highest power conversion efficiency of 1.46%.
These findings indicate that combining natural and synthetic dyes, along
with the Sol-Gel synthesis method, significantly enhances DSSC
efficiency. Additionally, the cell sensitized with a combination of two
natural dyes exhibited 18% higher efficiency compared to the cell
sensitized with a synthetic dye. Furthermore, the cell sensitized with a
combination of two natural dyes and one synthetic dye demonstrated a
100% increase in efficiency. Additionally, the low production cost and
eco-friendly nature of this approach highlight its advantages.
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