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Ferrite nanoparticles (NPs) are attracting growing attention as inorganic nanozymes for Fenton-like catalytic reactions. In these systems, lattice irons promote the formation of reactive free radicals capable of degrading organic pollutants and inducing tumor cell death. Beyond their catalytic properties, ferrite NPs exhibit tunable magnetic behavior, enabling magnetic recovery and reuse, while tailored magnetic anisotropy allows heat generation under alternating magnetic fields for magnetic hyperthermia applications. Importantly, the coupling between magnetic heating and catalytic activity can accelerate reaction kinetics through localized self-heating effects.
Despite their potential, the mechanism responsible for reactive species generation remains poorly understood. By combining atomistic simulations with spectroscopic experiments, we investigate the mechanistic pathway in magnetite NPs. Our results show that radical generation originates from electron transfer between bulk Fe²⁺ ions and adsorbed H₂O₂ molecules. We further demonstrate that progressive oxidation of Fe²⁺ leads to catalyst deactivation, consistent with the transformation of Fe₃O₄ into the less active γ-Fe₂O₃ phase. [1]
These mechanistic insights provide new strategies for designing more robust nanozymes. In particular, transition-metal doping (Cu, Mn, Zn) [2] and core/shell architectures [3] enable independent optimization of magnetic hyperthermia in the core and catalytic reactivity at the surface, ultimately improving performance for targeted applications.
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[image: Photo_EW_RSC (2)]Minibio: Elin Winkler is Researcher at National Council for Scientific and Technical Research (CONICET) and the National Atomic Energy Commission (CNEA) in Argentina. She is also Professor at the Balseiro Institute (UNCuyo/CNEA). Her research focuses on the development of new nanostructured materials based on magnetic nanoparticles and study of their physicochemical properties to optimize their performance in applications such as environmental remediation, nanomedicine and energy. In this area she is co-author of more than 90 peer-reviewed publications and 4 book chapters. She currently serves as associate editor of Journal of Materials Chemistry C and Materials Advances of the Royal Society of Chemistry C.
ORCID: https://orcid.org/0000-0002-9575-7879  



[bookmark: _GoBack]
image1.jpeg




