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		Abstract

		The persistence of tetracycline (TC) antibiotics in aqueous environments poses a remarkable threat to human health and ecosystems. In this study, a rose-shaped high-efficiency catalyst Co@MoS2 was obtained by a one-step hydrothermal method with Co atoms highly dispersed inside MoS2 and applied on TC degradation by activating peroxymonosulfat (PMS). The physical and chemical properties of the catalyst were investigated by various characterization methods. The influences of catalyst dosage, PMS dosage, initial pH of the solution, temperature, inorganic anions, and natural organic substances on TC degradation were systematically investigated. The valence cycles of Co(II)/Co(III) and Mo(IV)/Mo(V)/Mo(VI) were considerably accelerated to enhance the PMS activation. The highest TC degradation efficiency (98.87%) and mineralization rate (50.54%) were achieved within 60 min under neutral conditions (catalyst dosage, 0.3 gÂ·Lâˆ’1; PMS, 2 mM; and 20 Â°C), and the leaching content of Co ions in every experiment was below 50 Î¼gÂ·Lâˆ’1. The influences of common anions (Clâˆ’, CO32âˆ’, H2PO4âˆ’, and SO42âˆ’) and humic acid in aqueous solution on TC degradation were investigated, and none of them exhibited significant suppression on the efficiency. Free radical-quenching experiments and ESR characterization revealed the mechanism of TC degradation. Â·SO4âˆ’, Â·OH, Â·O2âˆ’, and 1O2 participated in the TC degradation, among which 1O2 played the most important role. The possible degradation pathways were proposed on the basis of the intermediates detected by HPLC-MS. This work provided a new idea for improving the performance of Co-based catalyst by the valence cycle of transition metal of carrier and a new direction for the remediation of antibiotic contamination in water. 
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