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Abstract: Development of electrode materials with high activity and stability is a key issue to achieve efficient
degradation of sulfonamide pollutants by electro-Fenton (EF) system. In this work, FePc/MXene nanocomposites were
prepared by using MXene material as carrier to load iron phthalocyanine (FePc) and employed as cathodic catalyst to
construct EF system for the degradation of sulfadimethoxine (SDM). After loading FePc, the nanomaterials retained
accordion-like lamellar structure with slightly roughened surface and narrowed interlayer spacing. Coordination
number of FeN, in FePc/MXene was about 4, in which the interaction between FePc and MXene was favorable to

promote the electron transfer at the electrode surface. In the EF system, the FePc/MXene electrode achieved a 97.2%
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degradation rate of SDM within 50 min, showing excellent catalytic performance and stability over wide pH range.

The significant improvement in degradation performance was mainly attributed to the enhanced activity of O,

electrocatalytic reduction to H,O, by the introduction of FeN, in the composites. Free radical (‘OH and -O,") and

non-radical ('O,) pathways were co-operative in the degradation of SDM by EF system. Frontier orbital theory and

Fukui function theoretically elucidated the sites where SDM was attacked by different reactive oxygen species,

primarily degrading through hydroxylation of the benzene ring, oxidation of the amino group on the benzene ring, and

cleavage of C—S and S—N bonds. In addition, cycling and ion leaching experiments demonstrated the excellent stability

of the prepared cathode catalysts.
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Fig. 1 (a) SEM image, (b) TEM image, and (c) EDS elemental mappings of FePc/MXene
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Fig. 2 XRD patterns of MXene, FePc, and FePc/MXene
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Fig. 6 SDM degradation rates and kinetics curves in the electro-Fenton system under different experimental conditions
(a) Different cathode materials; (b) Initial SDM concentration; (c) Current density; (d) Initial pH
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TableS1 EXAFSfitting parameters of Fe K-edgein FePc and FePc/M Xene

Sample Shell CN RIA /(x107, A?) AEy/eV R factor/%
FePc Fe-N 4.0 1.93 7.9 32 1.8
FePc/MXene Fe-N 4.1 1.96 1.1 5.1 1.5




