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Figure 1 (Color online) Morphology of LLWR-FMS. SEM images at
(a) 500 nm and (b) 200 nm; (c) surface elements distribution of LLWR-
FMS.
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Figure 2 (Color online) Structure analysis. (a) XRD spectra, (b, ¢) S
2p orbital XPS spectra, and (d) EPR spectra of MoS, and LLWR-FMS
samples.
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Figure 3 (Color online) Water purification performance of LLWR-FMS system. (a) Purification performance of LLWR-FMS system for CIP and TC
in water assisted by trace H,0,; (b) influence of FA with different concentrations for the purification performance of the LLWR-FMS system; (c)
removal performance of LLWR-FMS system for antibiotics at low concentrations in the Pearl River water system; (d) three-dimensional fluorescence
spectroscopy (EEM) of the solution after reaction; (e) stability evaluation of LLWR-FMS in the river water system.
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Figure 4 (Color online) Mechanistic analysis of LLWR-FMS system in degrading ECs. (a) Changes of hydrogen bonding networks between water
molecules on the catalyst surface and (b) the corresponding schematic diagram; (c) EPR spectra of ROS during the reaction.
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Figure 5 (Color online) Analysis of intermediate products of LLWR-FMS system. (a) Chromatograms of CIP and reaction for 5 min and (b) mass
spectra of the corresponding products with different retention times; (c) degradation path analysis of CIP; (d) diagram of the reaction mechanism.
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Trace H,0,-triggered Fe/Mo-multistage DRCs driving H-bond
network distortion of water molecules for enhancing
self-purification capacity of micro-polluted water

Wenrui Caol’z, Ting Qiu3, Rong Li3, Yi Liu3, Lexi Zheng3, Chun Hul, Lai Lyul’3*

! Institute of Environmental Research at Greater Bay, Guangzhou University/Ministry of Education Key Laboratory of Water Quality Safety in Pearl
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2 Department of Chemistry, City University of Hong Kong, Hong Kong 999077, China
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Abstract: Water self-purification dominated by chemical oxidation process depends on the random and disordered

interactions between inert dissolved oxygen molecules and structurally stable emerging contaminants (ECs), resulting in

an extremely low purification efficiency. This study proposes an innovative strategy by preparing a polarity-enhanced

dual reaction centre catalyst (LLWR-FMS) and constructing the electron transfer channel between adsorbed ECs and the

endogenous media in water. As a result, the interaction between them is enhanced, which effectively enhances the self-

purification capacity of water. Specifically, in actual river water, the LLWR-FMS system can remove over 90% of

ciprofloxacin and shows good adaptability and satisfactory stability. Under the trigger of only 0.1 mmol/L H,0O,, the

removal rate of tetracycline hydrochloride can increase by ~50% within 15 min.

Keywords: water self-purification capacity, dual reaction center, emerging contaminants, trace H,O,, low consumption
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