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Study of the reaction mechanism for the degradation of pharmaceuticals using a parallel-flow electrochemical reactor equipped with an IrO2−Ta2O5|Ti anode to generate hydroxyl radicals and a carbon cloth cathode to produce H2O2
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The presence of emerging organic contaminants such as pharmaceuticals in water sources can cause unintended health issues to humans and fauna, including mutagenicity. Despite the improvements achieved in wastewater treatment facilities (WWTFs), the emerging contaminants tend to be refractory, thus being discharged into natural and drinking water [1]. Electro-oxidation (EO) is a simple and effective technology for the degradation of pharmaceuticals. In this Thesis, the goal is to evaluate the viability of EO in a parallel-flow electrochemical reactor equipped with an IrO2-Ta2O5|Ti anode. The electroactive area of the anodes fabricated by electrophoretic method at different metal ratios will be determined electrochemically [2]. Different electrode configurations and electrolytes will be tested, including the coupling with a carbon cloth cathode for in-situ production of H2O2 from O2 reduction. The ability of the systems to generate hydroxyl radical (•OH), H2O2 and Cl2 as main oxidants will be assessed under different operation conditions. Amoxicillin (AMX) and ketorolac (KET) will be considered as target pharmaceutical pollutants. First, assays in a lab-scale cell will serve to study their degradation kinetics at near-neutral pH, employing chromatographic techniques and global organic carbon analysis. In addition, coupling with mass spectrometry will allow the identification of main degradation byproducts, both chlorinated and non-chlorinated, which will guide the elucidation of the reaction mechanisms. The small-scale study will constitute the platform to further scale-up the treatment. For this, a 15-L pilot plant with a parallel-flow reactor will be devised to treat actual wastewater contaminated with the target pharmaceuticals, aiming at fulfilling the standards outlined in NOM-001-SEMARNAT-2021 concerning effluent toxicity. The final goal of the Thesis is to propose a system that is adapted to hospital wastewater treatment. This Thesis is being developed at CIDETEQ in Mexico since 2022, and a 1-year stay recently started at UB will allow obtaining the co-supervision degree.
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