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Functional modification strategies of layered double-metal hydroxide adsor bents
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Abstract: Layered double hydroxides (LDHs), a kind of anionic adsorption materials with strong anion
exchange capacity, good adaptability, high thermal stability, and rich active sites, show great potential in
the adsorption and removal of pollutants in water. However, the defects in functional groups and structural
components severely limit the adsorption performance and application range of pristine LDHs.
Functionalization of LDHs with different modification strategies can significantly enhance the pollutant
adsorption capacity and selectivity, stability, recyclability, as well as application scope. Herein, based on
the performance optimization of LDHs for the treatment of pollutants in wastewater, the commonly used
functional modification strategies of LDHs, such as intercalation, surface modification, calcination,
composite assembly, entrapment, and membrane preparation were specifically discussed. Furthermore, the
interaction mechanism between functionalized LDHs and various pollutants (inorganic non-metallic anions,
heavy metal ions, organic dyes, and antibiotic) in wastewater was summarized, and the regeneration
methods of functionalized LDHs were described. Finally, the advantages and possible problems of
functionalized LDHs adsorbents were pointed out and their broad application potential was prospected.

Key words: layered double-metal hydroxides; adsorption; modification strategies; interaction mechanism;
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Fig. 1 Schematic diagram of LDHs structure
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Table 1  Adsorption of various pollutants on functionalized LDHs
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Fig. 2 Synthesis route of MgAl-Cys-LDH and its adsorption mechanism for heavy metal ions
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