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Figure 1 (a) Molecular structure and schematic representation of TA; (b) Molecular view of the MPS network and metal

sorption via interaction with free catechol and/or gallol groups of TA in the sorbent!*!l,
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Figure 2 Illustration of the Ng-CuGA assembly process: (a) Molecular structure of the individual ligands; (b) Molecular
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Figure 3 (a) Proposed capturing mechanisms on PL@Fel*?; (b) Possible degradation mechanism of TC in electro-Fenton like
system based on MPNs-regulated Fe,0;-CeO,/PC/NF cathodel3l,
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Figure 4 (a) Preparation process and oil-water separation process of Gel-modified MPNs[®!; (b) Schematic of the possible

mechanism for the continuous gradient-mediated assembly of MPN coatings by solvent regulation!*3],
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Figure 5 (a) Schematic fabrication process of TBZnl®];

(b) Composition of TA-Fe** nanocarbon materials!®6],
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Figure 6 (a) Scheme and material cost analysis of MPN-based membrane system for uranium extraction; (b) Schematic

representations and combined cost analysis of three different possible real-world applications of MPN-based membranes for

uranium extraction!®],
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Figure 7 Schematic diagram of silk fibroin composite hydrogel preparationl’’],
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Abstract Metal-phenolic networks (MPNs) as an emerging supramolecular coordination material, are constructed
through directed molecular coordination between metal ions and natural polyphenols. They combine the
functional characteristics of metal ions with the high affinity advantages of polyphenol structures and have a
unique synergistic effect. With their mild synthesis conditions, excellent biocompatibility, and structural stability,
they have initially demonstrated significant application value in the environmental field. This paper focuses on
the innovative applications of MPNs in the environmental field, systematically reviews their preparation methods
and structural regulation strategies, and deeply analyzes their cutting-edge application cases and future
development directions in pollution control, green energy development, and sustainable resource utilization. The
unique mechanisms of MPNs in targeted adsorption of pollutants, catalytic degradation, oil-water separation and
development of battery electrode materials are discussed in detail. This provides a theoretical reference for
revealing the application potential and challenges of MPNSs in the environmental field. At the same time, the key
challenges faced by the optimization and upgrading of the MPNs material system are analyzed, in order to
promote its further development and application in the field of environment, and provide new ideas and methods
for solving current environmental problems.

Keywords Metal-phenolic networks (MPNs), Adsorption, Catalysis, Oil-water separation, Battery electrode
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