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Natural pyrite acts as a heterogeneous Fenton-like catalyst for ultrafast tetracycline degradation via a synergistic homogeneous and heterogeneous pathway. Lattice disulfide reduces Fe3+ to sustain the Fe2+/Fe3+ redox cycle, generating reactive oxygen species for mineralization. DFT calculations identify reactive sites, and QSAR analysis confirms a dramatic reduction in acute toxicity toward CO2 and H2O.
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