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Abstract — The technology of forming solar cells by layer-drawing of its components using the method
of painting or spraying at room temperature is perspective to significantly reduce the cost of finished
products. The goal of present work is to describe preparation and characterization of TiOy, ZrO, — few
layered graphene (FLG) composite materials for the fotovoltaic working electrode.
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The uniform distribution of the conductive carbon phase between the semiconductor grains
was provided by co-esterification of the ethanol dispersion of graphene particles and gel-like
hydrated metal oxide from aqueous solutions upon a pH increase. The research was carried out
by methods of electrochemical impedance and scanning electron microscopy[1]. To find the
conductivity at the boundary between the grains (o, ), the Nyquist diagram is constructed in the

coordinates Z "(Z) (Fig 1).
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Fig 1. Nyquist diagram and SEM image of the FLG — semiconductor composite.
The circle position corresponds to the maximum on the admittance curve Y(f), where f is
the frequency. The value o, is estimated as 0.025 Ohm™m. This value is ten times less than

that of direct current o, which is typical for disperse samples.

The capacity of grain boundaries is 6.24 x 10° F. The high measured value o, shows that

the amount of graphene in the composite exceeds the percolation threshold. This indicates that
graphene particles are in contact for the composite. The latter provides a continuous conductivity
and promotes the charge transfer in the conposite.
Conclusion
The analysis of impedance spectra showed the presence of composite structures that are
able to transfer and accumulate energy. The synthesized composites can be used as
photoconductive materials for flexible solar cells.
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