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Currently, conventional processes implemented in water treatment plants are not completely effective in removing
recalcitrant organic pollutants (humic acids, dyes, antibiotics, surfactants, etc.), allowing their continuous release and
posing a threat to human and environmental health (Acufia-Bedoya et al., 2025; Yang, 2021).

For this reason, it is imperative to develop new technologies, such as advanced oxidation processes (POA’s), in
particular Fenton and photo-Fenton processes, which allow the removal of these contaminants (Akbari et al., 2021; Ameta
etal., 2018).

A contemporary line of research focuses on the use of metallurgical slag as a base material for developing
photocatalysts for the treatment of contaminated water. These slags are usually composed of metal oxides, which give
them physical and chemical properties suitable for their application as photocatalysts (Arzate-Salgado et al., 2016; Yafiez-
Aulestia & Rosa-Maria Ramirez-Zamora, 2023).

In this work, we found the ideal conditions for the synthesis of iron oxide, maghemite phase, obtained from the
leaching of slag from the copper industry using commercial lactic acid, which correspond to a concentration of 0.4 M
lactic acid, a leaching time of 40 min, and a calcination temperature of 350°C. In addition, we evaluated the performance
of the catalyst obtained in photo-Fenton and Fenton processes for the degradation of indigo carmine and humic acids,
achieving 87% degradation of indigo carmine in neutral aqueous solution at 10 ppm and a reduction of up to 60% of TOC
in an acidic solution of humic acid at 10 ppm.

The reuse of these residues as a source of ferrous ions allows for the reduction of industrial waste and the recycling
of materials with added value, while also promoting the reduction of pollutants in water bodies.
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