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The degradation of emerging contaminants by peroxymonosulfate

activated with sodium iron phosphate
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Abstract: To achieve resource utilization of spent sodium battery cathode material NaFePO, (NFP)
and the effective elimination of pharmaceutical emerging contaminants from water, this study
employed NFP as a heterogeneous catalyst to activate peroxymonosulfate (PMS) for the degradation
of various pharmaceuticals. The degradation performance, reaction mechanism, and the effects of
solution pH, NFP dosage, and PMS concentration on organic removal were systematically
investigated. In addition, reusability experiments and X-ray diffraction (XRD) characterization were
performed to evaluate the catalyst stability and deactivation mechanism. The findings reveal that NFP
can effectively activate PMS to degrade various pharmaceuticals, with the optimal reaction conditions
determined as pH 4.5, NFP dosage of 0.2 gL', and PMS concentration of 0.2 mmol-L .
Hydroxyl radicals ( +OH) and sulfate radicals (SO4 ") generated via Fe’"-mediated PMS activation in
NFP are the dominant reactive species governing the degradation of acetaminophen, ibuprofen,
primidone, and carbamazepine. Singlet oxygen and free radicals both play important roles in the

removal of diclofenac while singlet oxygen plays the primary role in the removal of ciprofloxacin. NFP
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retained over 60% acetaminophen removal efficiency and structural stability after five consecutive

reaction cycles. Its deactivation mechanism is primarily attributed to the oxidation of active Fe”" sites

to Fe*" . This study provides theoretical insights and technical guidance for the resource recovery of

spent SIB cathodes in the future and the remediation of emerging pharmaceutical pollutants in water.

Keywords: Drugs; sodium iron phosphate; peroxymonosulfate; reaction mechanism; optimization

of reaction parameters
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Table 1 HPLC Testing conditions for different organic compounds
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Figure 3 Removal of AMP under different reaction conditions
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Figure 4 Removal of various drugs
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Figure 6 EPR measurement for different systems
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Figure 7 Influence of tert-butanol and ethanol on the

degradation of different drugs in NFP/PMS system
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