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Green energy is the key solution to overcoming Advancing innovative materials is vital for
all these issues and fostering a cleaner, healthier maximizing the efficiency and effectiveness of
environment for future generations renewable energy applications
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XRD an aIyS|S: s Decrease of the crystallinity of elaborated the thin films with the

increase of the graphene amount.
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Morphological analysis: SEM:

Figure : SEM images of a) undoped ZnFe,O, and b) Graphene 8%
doped ZnFe,0, thin films.

Graphene doping has deteriorated the crystallinity

of the ZnFe,O, thin films which is in good agreement
with XRD results.
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Figure : EDX analysis of 8% Gra:ZnFe,O, thin films.

The presence of Zn, Fe, O and C as principal
elements with the existence of some trace amount
of Cl, coming from the iron precursor.
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Optical analysis:
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< The undoped ZnFe,0, presents the
highest reflectance, while the 4% Gra:ZnFe,O,
showed the lowest reflectance.

I 4 The The gap
hv (eV) graphene Energy
amount

< The Graphene doping contribute to the formation of intermediate

Graphene doping increase the absorbance of
the zinc ferrite.

energy levels within the band gap of zinc ferrite, facilitating
electron transitions and reducing the overall band gap energy.
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Electrochemical impedance spectroscopy analysis (EIS):
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parameters

ZnFe,0, 187.1 54.23 9.089E-11 0.94866
undoped

8% Gra: 175.2 45.35 9.778E-11 0.94595
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— 8% Gra: ZnFe,0, present a small Rp=54,35 kQ ‘ The graphene doping increase

than the undoped ZnFe,0, Rp=54,23 kQ. the electrical conductivity.
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Solar Cell simulation using SILVACO Atlas software
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Figure: J-V Characteristic of the solar cell

FTO/Zn0O/ZnFe,0,/CulnGaSe.
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Thin films of ZnFe204 with different Comparative analysis between the
concentrations of graphene are successfully simulated solar cell and the experimental
deposited on a glass substrate by a simple and solar cell using graphene doped zinc ferrite
inexpensive technique: spray pyrolysis. as a buffer layer.

The XRD analysis reveals that graphene
doping in ZnFe204 deteriorates the crystallinity
of the zinc ferrite structure.

The optical analysis demonstrates that
graphene doping enhance the optical
absorbance which could be advantageous for
applications such as photodegradation.
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