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		Abstract

		The practical application of heterogeneous Fenton-like processes in wastewater treatment is hindered by poor catalyst recovery and limited mass transfer in traditional batch mode. Consequently, a catalytic membrane assembled with inert magnesium (Mg)-doped Co3O4 spinel (MCO) was fabricated to activate peroxymonosulfate (PMS) for organic contaminants elimination. The performance of this PMS activation was enhanced through the efficient induction of MCO surface electron polarization by electronegativity difference of Mg, which created abundant electron-rich Co centers.Â Notably, the stacked porous structure of the MCO layer enriched the reactants and exposed the reactive sites. Simultaneously, the confined spaces within the membrane enhanced mass transfer and constrained the reactive species to reach the probe molecules, thereby improving their availability. Â Therefore, the MCO@polyethersulfone (PES) membrane/PMS system instantly activated PMS, exhibiting an elimination kinetic constant of 0.039 msâ€“1 for tetracycline. The MCO@PES membrane demonstrated exceptional catalytic performance and stability in long-term operation studies. Mechanistic studies elucidated that the highly accessible SO4Â·-, Â·OH, and 1O2 within the catalytic membrane enhanced the instant elimination of contaminants. Furthermore, the intermediate toxicity reduction in contaminants elimination was identified. This study presents a reference for applying transition metal spinel-based catalytic membranes in wastewater treatment. 
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