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Nanostructured materials stand apart from their bulk counterparts due to their
rundamentally novel and improved properties. Meta
most extensively researched nanomaterials. Nanostr
metal nanoparticles have found application in solar cells. Toc
showcases a variety of technologies, with solar cells based o
attracting particular attention due to their high efficiency, du
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for economical fabrication methods.

In this research, we report the synthesis
of thin films using spray pyrolysis. Indium
and gallium sources were derived from
InCI3 and GaCl3 chlorides, respectively.

METHODS AND CONDITIONS OF THE
EXPERIVIENT

CuGaxInl1-xSe2 films were formed by the method of
liquid phase pulverization (a spray-pyrolysis).

I R
Cucl, anhydrous, 98%
— InCly anhydrous, 98%
— GaCl; anhydrous, 99%
— H,SeO, anhydrous, 98%
— C,5H340, anhydrous, 98%

TABLE 1. Precursors Used in the Experiment

Substrate Temperature 320°C

Parameter

The distance between a substrate and a

20cm
nozzle
Spraying Speed 3 ml/min
Spraying Time 10 min
Carrier Gas Pressure 3.5 MPa

TABLE 2. Experimental Conditions for Deposition
of CuGaxIn1-xSe2 Films
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CONCLUSION

We have demonstrated a simple method of
obtaining CuGaxIn1-xSe2 crystal layers.

As a result, a dense layer of CuGaxIn1-xSe2
consisting of porous crystallites was obtained.
EDX analysis showed that indium and gallium are
in a 2:3 ratio. These data are significantly compliant
with the results of XRD analysis.

A Raman scattering study showed the absence
of peaks of the Cu2Se secondary phases.

This indicates the effectiveness of the proposed
synthesis technique and the prospects for its
use on an industrial scale.
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