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ADbstract

In response to the growing contamination of water resources by herbicides, this
thesis focuses on the development of advanced oxidation processes (AOPs) for the
degradation of metobromuron (MTB), a persistent herbicide that is difficult to remove
using conventional treatment methods.

The main objective of this work is to evaluate the efficiency of calcium peroxide
(Ca02) activated by the Fe(ll1)-picolinic complex in Fenton-like and photo-Fenton-like
systems, under both light and dark conditions.

In the first stage, the Fe(l11)-picolinic complex was synthesized and characterized
to determine its chemical and photochemical properties, as well as its behavior as a
function of pH and irradiation type. The results showed that this complex exhibits high
stability in solution and enhanced photochemical activity in acidic media, promoting the
generation of hydroxyl radicals (¢OH).

In the second stage, the Fe3+/Ca02 system was investigated for the degradation
of metobromuron. UVA irradiation significantly improved the process performance,
achieving a 97% removal rate within 20 minutes due to an increased production of
oxidative radicals.

Finally, the combination of the Fe(lll)-picolinic complex with CaOZ2resulted in a
highly efficient synergistic system, effective over a wide pH range and resistant to
common anions. Theoretical studies (DFT) allowed the identification of the most
reactive molecular sites of metobromuron, confirming the experimental findings.

This work demonstrates that the Fe(lll)-picolinic/ CaO2UVA system represents
an innovative, sustainable, and efficient approach for the removal of recalcitrant organic
herbicides, paving the way for new applications in the treatment of contaminated water
using natural light sources.
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