          [image: ]XLIII Reunión del Grupo Especializado de Electroquímica de la RSEQ (43 GERSEQ 2022)
Ciudad Real, 3-5 Julio 2023


Electrochemical ion separation based on capacitive and faradaic processes  

Alba Fombona Pascuala,*
Pilar Ocona,b:
Julio J. Lado y Jesús Palma a,b: 

a,b Electrochemical Processes Unit, IMDEA Energy Institute, Avda. Ramón de la Sagra 3, 
28935, Móstoles, Madrid, Spain
*alba.fombona.pascual@gmail.com

Abstract 

[bookmark: _GoBack]This thesis focuses on optimizing the performance of electrochemical systems for capacitive and faradaic deionization. The primary objective is to explore and develop specific strategies to improve critical aspects of these technologies in the framework of the electrochemical ion capture processes. This involves conducting a literature analysis of various scenarios, such as brines, agricultural streams, and battery recycling, to identify suitable materials and processes. The research also focuses on investigating active materials that can effectively capture ions in electrochemical processes. Special attention is given to both faradaic and capacitive electrodes, aiming to identify materials with high electrical capacity, favorable kinetics, and good stability. The study encompasses a range of materials with different structures and functional groups to optimize ionic selectivity. Another topic of exploration is the evaluation of different electrode configurations, including solid and semi-solid designs. The aim is to enhance electrical conductivity, to facilitate species capture efficiency, and to increase the overall energy efficiency. By evaluating various designs, particularly those fabricated through 3D printing, researchers can optimize the inflow, outflow, and distribution of electrolyte within the cell. Additionally, the thesis seeks to explore energy-efficient processes for ion capture, with a focus on minimizing energy consumption and improving the sustainability of the technology. Ultimately, through these objectives, the research aims to contribute to the development of efficient and sustainable electrochemical deionization systems for various ion capture and removal applications.
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