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Abstract:

Water in Spanish Levante region is a scarce resource. Wastewater Treatment Plants (WWTPs) in municipalities treat urban wastewater, but, due to their proximity to the sea these plants present seawater intrusions resulting in treated water with a high salts concentration, around 1500 ppm of chloride ions, corresponding to conductivities from 5 to 6 mS/cm. To accept these waters for agricultural use, according to the regulation, chloride concentration must be below 250 ppm.

To address this issue, a post-treatment process coupled of electrochlorination to reverse electrodialysis (EDR) is proposed for these waters. Initially, the EDR technique will be prepared at a pre-pilot scale using an electrodialyzer provided by EURODIA INDUSTRIE. This process will be studied, optimized, and mathematically modelled, considering that the EDR reject will be the feed for the electrochlorination system. Next, it will be proceeded, in a similar way with the electrochemical reactor for sodium hypochlorite (NaClO) generation on a pre-pilot scale, but, in this case, the energy source will be photovoltaic panels. Subsequently, both processes will be coupled to obtain desalinated water suitable for agricultural use, as well as a concentrated steam of hypochlorite for disinfection purposes in WWTP facilities or for cleaning and disinfection applications in the municipal activities.

Once the entire process is optimized at a pre-pilot scale, it will be scaled to pilot scale at Santa Pola (Alicante) WWTP, coupling the needed photovoltaic panels to reduce the consumption of electricity from conventional grid. Additionally, the complete system will be studied, optimized, and mathematically modelled.
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