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Abstract [ Objective ]|  Peroxymonosulfate-based advanced oxidation processes ( PMS-AOPs) are critical technologies for the
removal of persistent and refractory organic pollutants in water. However, complex matrices in actual water bodies can significantly
interfere with the reaction process and reduce the pollutant degradation efficiency. Targeting humic acid ( HA), a ubiquitous
component in surface water with inherent quinone-like structures, this paper systematically investigates the potential synergistic effect in
the iron sulfide-activated peroxymonosulfate ( PMS) system. [ Methods ]| Using bisphenol A ( BPA) as the target pollutant, we
systematically investigated the effect of HA on BPA degradation performance in PMS activation systems catalyzed by multiple iron
sulfides (FeS,, Fe,S8, and Fe,S,). The synergistic mechanism of HA was elucidated through the identification of dominant reactive
species in the reaction system. Meanwhile, the influence patterns of three key factors, namely HA concentration, catalyst dosage, and
common coexisling anions in natural water (Cl~, SO, and HCO; ), on BPA degradation efficiency were systematically evaluated.
[Results] HA exerted a universal enhancing effect on BPA degradation in all tested iron sulfide-catalyzed PMS activation systems.
Among the tested catalysts, Fe;S, exhibited the optimal catalytic activity, with the BPA degradation efficiency increasing from 56. 9%

to 76. 8% after HA addition. With the synergistic mediation of HA, PMS was activated by iron sulfides to generate the reactive
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intermediate PMS * ;

meanwhile, sulfate radicals ( SO, ) and singlet oxygen ('0,) were produced in the system, which jointly

participated in the BPA degradation process. Increasing both HA concentration and catalyst dosage could effectively improve the BPA

degradation efficiency. Common anions in natural water ( Cl™, SO},

system. [ Conclusion ]

and HCO; ) could further promote BPA degradation in this

This paper confirms the synergistic co-catalytic effect of HA on iron sulfide-mediated PMS activation systems,

which can effectively alleviate the critical bottleneck of conventional oxidation systems that are vulnerable to water matrix interference

and suffer from degraded oxidation performance. This paper provides a novel technical strategy and theoretical support for the efficient

removal of persistent organic pollutants in real water matrices.

Keywords humic acid; iron sulfide; synergistic effect; peroxymonosulfate (PMS) ; bisphenol A (BPA)
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