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Treatment of real water from textile and pharmaceutical industries by coupled electrochemical separation and advanced oxidation processes
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ABSTRACT

The goal of this PhD is to study the degradation of synthetic solutions of several dyes and pharmaceutical compounds, typically found in industrial water discharges, followed by the treatment of real wastewater. An electrochemical separation method like electrocoagulation (EC) and electrochemical advanced oxidation processes (EAOPs) such as anodic oxidation (AO), electro-Fenton (EF), UVA photoelectro-Fenton (PEF) and solar photoelectro-Fenton (SPEF) will be tested. First, all these processes will be individually assessed, and further, they will be coupled with the aim of finding out the best EC/EAOP system for its possible application at industrial scale.
The EC process will be optimized using several electrical connections and different sacrificial anodes like Fe, stainless steel and Al. EAOPs will be comparatively tested using BDD, Pt or DSA anodes and an air-diffusion cathode. In AO, other cathodes such as graphite and stainless steel will also be tested. The rate and degree of organic matter removal and the kinetic decay of selected pollutants in synthetic solutions will be determined for EC, EAOPs and EC/EAOP treatments in 100 mL cells and pre-pilot plants of 3 or 10 L under different operation conditions. The evolution of toxicity and biodegradability will be followed as well. Intermediates and final products will be detected by GC-MS, LC-MS, HPLC and ion chromatography. From these results, a plausible reaction path for the degradation of each compound will be proposed.
The individual EC and EAOPs and the coupled EC/EAOPs will subsequently be assessed for the treatment of real textile and pharmaceutical wastewater. In each case, the time course of turbidity, colour, TOC, COD, total nitrogen, total solids, conductivity and biodegradability, among others, will be ascertained at pre-pilot scale in order to obtain a well characterized system that informs about the viability of the EC/EAOPs coupling at industrial scale.
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