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Abstract:

The main objective of the thesis is to establish and demonstrate, on an industrial scale, a global process with different technologies, with electrochemical denitrification being the central part of the process to remove high concentrations of nitrates from aqueous streams. In addition, the global process will allow the recovery of the ionic components present in the brine, making possible the recovery of water, forming a process close to Zero Liquid Discharge.

One of the main advantages derived from this technology is the possibility of eliminating dissolved salts in the rejection current. If, in addition, the treated water is of sufficient quality to be used, it becomes a zero discharge process (ZLD). Special attention will be paid to the recovery of solid waste generated.

In order to achieve a more energetically sustainable process, a stage will be designed for the capture, purification and storage of high purity hydrogen, a by-product produced in the electrochemical nitrate reduction process, which will be used to feed a fuel cell. In addition, photovoltaic solar energy is expected to be coupled to the process as a direct current power source, required by the electrochemical reactor.

Specifically, the objectives of the thesis are:
1. Recovery of reject water with high concentrations of nitrates, from the purification process of the Reversible Electrodialysis plants.
2. Elimination of nitrates by electrochemical reduction.
3. Recovery of salts concentrated in the brine water.
4. Valorization of the hydrogen generated and hybridization of solar generation technologies.
The research is carried out with the MINTOTA research group of the University of Valencia, the Applied Electrochemistry and Electrocatalysis group of the University of Alicante, and the company Aguas de Valencia, S.A., which will allow the results to be transferred to areas vulnerable to nitrates. In conclusion, the thesis aims to use electrochemical technology for water regeneration and contribute to the Green Deal towards environmental sustainability.
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