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Abstract:

The main goal of this Thesis is to assess the performance of electrochemical methods,
either single or combined, for the removal of groundwater pollutants associated with
emerging concerns, such as pesticides and nitrates. The electrochemical treatment of this
type of water has its own intrinsic particularities that need to be addressed: (i) low
conductivity; (ii) presence of refractory organic matter; and (iii) high amount of Ca and
Mg salts that may cause electrode fouling via precipitation as hydroxides.

Fully characterized real groundwater doped with pollutants and simulated solutions
mimicking its most important parameters are electrochemically treated. The
electrochemical processes used to treat these solutions are: electrocoagulation (EC),
electrooxidation (EO), electro-Fenton (EF) or photoelectro-Fenton (PEF) and solar
photoelectro-Fenton (SPEF), individually or coupled (EC/EAOPs). These processes can
be combined with adsorption/desorption methods using nanomaterials such as zeolites
or graphene. The electrochemical regeneration is also going to be studied. For the Fenton-
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related processes, specific catalysts that allow to work at natural pH with high
performance will be considered. The main by-products for the pollutants removal and
their mineralization pathways are studied using different analytical techniques.
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