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Abstract 

To address the crisis of contamination and water scarcity, the implementation of efficient treatment technologies is mandatory. Photocatalysis, taking advantage of sunlight as a renewable energy source, is presented as a promising solution1. However, current photocatalysts have activity limitations. Therefore, the development of new photocatalysts that broaden their response towards visible light and maximize the absorption of sunlight is required. This project focuses on the synthesis of multifunctional micro/nanorobotic platforms for water treatment, in line with the Sustainable Development Goals of the EU and the United Nations 3, 6 and 14.  

This project aims to develop bioinspired and multifunctional platforms able to react to external stimuli. It seeks to synthesize electrochemically materials, and to improve the photocatalytic activity of the prepared materials. First, the selection of materials and synthesis strategies for the preparation of the deposit was carried out, considering the requirements for its application in water decontamination (photocatalytic material). Aurivillius was chosen as base-material after an exhaustive bibliographical review. Subsequently, electrodeposition processes were carried out, where electrochemical techniques such as cyclic voltammetry and chronoamperometry were applied, to a and optimize the parameters of the electrodeposition process. An exhaustive electrochemical study of different solutions (blanks) has been carried out, analyzing the electrochemical behavior of each component separately to determine its influence on the electrodeposition process. Once the behavior of the components separately and the influence of one on the other is known, potentiostatic electrodeposition on FTO glass has been carried out, using the electrochemical parameters defined above. When samples will be prepared, will be characterized by SEM and TEM to determine the morphology and EDX to determine the composition. Subsequently, a study of its key properties for its application in water remediation will be carried out: optical properties, stability, toxicity, biodegradability, resistance to (photo) corrosion, and photocatalytic activity. 

The synthesis of micro/nanostructured hybrid platforms by templates will be proposed, using the knowledge acquired from this study, and the optimization of their key properties by secondary tratment: (i) increase the surface/volume ratio in order to improve the capacity of absorption of sunlight, (ii) increase of the response in the visible light domain by doping. Finally, the micro/nanostructured hybrid structures will be characterized by the previously mentioned techniques.
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