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Resear ch progress on two-dimensional M OFs nanosheets
for environmental pollutant removal
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Abstract: Metal-organic frame materials (MOFs), a crystalline porous material with periodic network
structure connected by metal nodes and organic ligands through self-assembly, have been widely used in
various fields because of their high specific surface area, high porosity and modifiability. However, MOFs
with zero-, one- and three-dimension usually have problems such as fewer active sites and insufficient
contact area with pollutants, while two-dimensional MOFs nanosheets have the advantages of large specific
surface area, abundant exposure active sites, thickness adjustability, excellent mechanical properties, as well
as quick and effective capture of aqueous pollutants. Herein, the application progress of two-dimensional
MOFs nanosheets in the removal of environmental pollutants in the past five years was reviewed, with the
focus on the preparation method, the main pollutant removal mechanism and the types of pollutants. The
modification strategies of two-dimensional MOFs nanosheets were then introduced, such as composite or
derivative strategies which could significantly improve the removal efficiency. The interaction mechanism
between MOFs and pollutants was discussed from the perspective of density functional theory calculation.
Finally, the modification strategies, interaction mechanism and systematic theoretical guidance of MOFs
were summarized and prospected.
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Fig. 1 Synthesis method of two-dimensional MOFs, main

mechanism of pollutant removal and pollutant types
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