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INDIUM-GALLIUM OXIDE THIN FILMS FUNCTIONALIZED WITH GOLD NANOPARTICLES FOR SOLAR POWERED PHOTOCATALYSIS
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Introduction
Photocatalytic treatments aimed at the degradation of emerging contaminants, such as pharmaceuticals, personal care products, endocrine-disrupting chemicals, pesticides, and perfluorinated species, are commonly based on powdered wide bandgap semiconductors, including TiO2. However, these materials often suffer from limited harvesting of the solar spectrum, difficulties in post-process recovery, and strong light scattering phenomena that ultimately hinder efficient photon absorption.

Material and Methods
In this work, a one-step synthetic approach was employed to produce monolithic indium–gallium oxide (IGO) thin films functionalized with plasmonic gold nanoparticles. The films were prepared via a sol–gel route, where a gold chloride precursor was added to a solution containing indium and gallium salts. The resulting sol was deposited via spin coating onto a suitable substrate and then subjected to flame annealing to yield the final Au@IGO monolithic structure.

Results
Adjusting the gallium-to-indium ratio allows modulation of the optical and electrochemical properties of the films. The monolithic configuration overcomes issues related to catalyst recovery and minimizes light scattering losses. Gallium oxide contributes a wide bandgap and high reduction potential, while the presence of indium enables precise control over the electronic properties, enhancing compatibility with the UV portion of the solar spectrum. Furthermore, the integration of plasmonic Au nanoparticles promotes absorption in the visible range through localized surface plasmon resonance effects.
With the aim of evaluating their catalytic capabilities, these materials were tested for the adsorption of emerging and perfluorinated pollutants in water solutions, then catalytic degradations were carried on under solar simulator illumination, allowing the study of these catalytic processes under realistic illumination conditions.

Discussion
The possibility to employ Au decorated mixed IGO allows extensive absorption of the solar spectrum thanks to tunable optical and electrochemical properties, which make these materials attractive candidates for both reductive and oxidative photocatalytic reactions driven by solar irradiation.
