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Research progress on single-atom catalysis for peroxymonosulfate (PMS) activation to
generate singlet oxygen in water purification
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Abstract: Singlet oxygen ('0,) is a kind of reactive oxygen species with mild oxidative potential, which is generated by
peroxymonosulfate (PMS) activation over single —atom catalysts (SACs), showcasing excellent reactivity and
selectivity toward electron—rich pollutants in water. This paper reviews the research progress of '0, production by
SACs/PMS systems toward water pollution abatement. The essential roles of '0, in SACs are emphasized by
summarizing the active centers of SACs, the reaction pathways of '0,, as well as the pollution abatement
efficiencies. Moreover, the identification methods of '0, and their existing problems are analyzed, while the
future directions are outlooked. This review aims to provide guidance for the development of green and efficient
SACs to exert the selective oxidation advantages of '0,.
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Fig.1 Active sites and reaction pathways for singlet oxygen
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Fig.2 Active centers and reaction pathways of SACs
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Tab.1 Pollutant degradation performances and mechanisms via PMS activation by different single—atom catalysts
AL PR kG FEF U PMS HRE/(mmol - L) V5 YUY EVRE/ (mg-L™")  ky/min”  fEFDLEE 25306
Fe-ND Fe-N, 1.00 0.98 TC=15 0.28 '0, [20]
FeSA Fe-N, 2.45 1.00 NP=20 0.30 '0,.0, [21]
Fe-NC Fe-N, 0.41 1.95 RhB=100 0.66 '0, [22]
FeSA-CN Fe-N, 6.32 1.00 SS7Z=8 0.10 '0, [23]
FeSA/NPCs Fe-N, 2.17 1.30 RhB=25 19.66 '0, [24]
Co-SACs Co—N;0, 0.51 1.00 CIP=5 0.29 '0, [25]
Co/N-C Co—N, 8.64 1.00 BPA=20 0.25 '0, [26]
FeCo-N/C Fe(N;)-Co(N;) Fe+Co=14.33 1.00 PN=0.165" 0.32 0, [27]
Fe-CN Fe-C,N, 0.50 0.75 BPA=20 2.52 '0, [28]
RuSA-N-C Ru-N, 0.35 1x10* AO7=50 0.96 '0, [29]
Ru/NiFe-LDH Ru-0-M 0.43 5.00 E. coli=10"" 8.35 '0, [30]

T 7R PMS W mg/Ls o FoR 15 YMIMBE A mmol/L; o R 15 Yk BEH(24 CFU/mLo
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Fig.4 Schematic of electron—transfer mechanisms and detection methods for singlet oxygen
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