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The ever-increasing growth of the population has resulted in a huge increase in the demand for energy. These energies are obtained mainly from finite sources such as coal, natural gas, or oil and which, in turn, are the cause of the environmental problems that have arisen in recent times. For this reason and to produce less greenhouse gas emissions, the world is moving towards green energy and many renewable energy sources are being developed.
Consequently, the development of energy storage systems is increasing significantly [1]. Among them, Sodium-ion batteries (SIB) have received a lot of attention recently as sustainable energy storage devices since Na is the fourth most abundant element on Earth.
Thus, making SIBs a cost-effective alternative to state-of-the-art lithium-ion batteries.
During the thesis promising materials for sodium-based batteries will be studied in parallel, involving three different parts of the battery such as anode, cathode, and different families of electrolytes. 
Regarding the cathode the focus will be on the implementation of quinonoid organic compounds as positive electrodes for SIB. On the one hand, attention will be paid to immobilization strategies that allow the stabilization of sodium organic compounds. On the other hand, the use of polymers for the same purpose will be explored.
As for the anode, one of the materials that has a clear potential as a negative electrode in SIBs is titanium dioxide. Among its advantages we find its wide availability and low cost, the development of low-temperature preparation methods and the existence of several versatile polymorphs [2]. Different strategies will be studied to optimize its application as negative electrodes in SIB. 
Not surprisingly, electrolyte research is an important aspect in the development of the next generation of batteries. In the context of SIBs, the use of organic liquid electrolytes
based on carbonates and glymes dominates the scene, with remarkable results. However, important issues remain, such as its relatively low specific conductivity, as well as its high flammability. One of the electrolytes that deserves more attention is that of liquid ammonia. In addition to sodium iodide liquid ammonia, the composition formulas NaBH4×1.5NH3 and NaBF4×2.5NH3 describe two variants of electrolytes [3].
Studying and developing all these advanced materials will be essential for achieving the main objective of this project, which is to validate at the cell level, novel sodium-based batteries comprising a new generation of electrolytes and electrodes employing non-critical raw materials.
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