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Abstract: Covalent organic frameworks(COFs) are a kind of porous materials with good crystalline and
periodic structure formed by covalent bonding of monomers composed of C, H, O and other light elements.
This kind of material shows great application potential in separation, energy storage, catalysis and other
aspects because of its low density, high thermal stability and good chemical stability. In recent years, COFs

materials have developed a variety of bonding bonds with different structures and characteristics from the
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initial boron-oxygen bonding bonds, and the most widely studied and in-depth class of COFs materials in
these fields are composed of imine-like bonds. Imine-like bond is a class of imine bond derived from Schiff
base reaction and its similar structure, which not only contains the advantages of imine bond, but also
solves some potential application disadvantages. In recent years, the rapid development of nuclear energy
has inevitably brought about the shortage of nuclear resources and environmental radioactive pollution, and
how to extract and separate radionuclides has become a major problem to be solved urgently. Among the
porous materials that have been developed and explored, COFs has its unique advantages compared with
other inorganic porous materials, which can effectively avoid many application difficulties in the process of
radionuclide extraction. As the most popular research object in the field of this material, imine-like COFs
have been applied in the separation of actinides, especially in the adsorption separation of uranyl ions,
which is of great significance to the nuclear fuel cycle and the prevention and control of nuclear
environmental pollution. In this paper, the recent progress in the separation and detection of actinide
elements by imine-like COFs is summarized, and the characteristics of imine-like bonds with different
structures are described in detail. The adsorption mechanism and adsorption effect of COFs materials of
each structure are summarized and compared in tables, showing how the design ideas affect the adsorption
results, which is instructive for the selection of application scenarios to a certain extent. In addition, some
new directions and thoughts on the material are proposed in this paper, which are reliable and forward-
looking for improving the potential of imine-like COFs in practical applications. At the same time, the
major challenges facing the material are summarized. COFs materials still show unfathomable development
potential after decades of in-depth research, and fully demonstrate the urgent development space of this
kind of materials in the separation of metal ions. Finally, the future development trend of this material is
prospected.
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Fig. 1 Isomerization of imide bond to B-keto-enamine structure, schematic diagram of common functional groups and their effects

in uranyl ion coordination by adsorption, and classic example of COF modification after amidoxime
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Table 1 Application and mechanism of f-keto-enamine skeleton COFs
COFs e B W BHHLEE B W B2 (23R 2 F )/ (mgeg™) S 3R

COF-TpDb-AO u(v) AO 394(pH=6) [32]
COF-DBC/DBD u(Vl) AO 117.1/250.7(25 °C) [33]
COF-TpDd-AO, u(v) AO 82 700 mL/g(pH=6) [34]
[NH,]"[COF-SO;]" uvh BT 851(25 C) [35]
[NH,]"[COF-SO;]" Th(IV) R 98.7(pH=1) [36]
Dp-COF u(vh) NN T 66.3(pH=1) [37]
ThBd/DhBd/MhBd u(v) —OH 246/133/314(pH=4) [40]
GS-COF u(vh) B AR HAE 221.1(pH=4.5) [41]
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Table 2 Application and mechanism of COFs with C==N bond

COFs K B ¥ K pLEE Kzt BR (SE 52544 ) /(moleL ™) EE PN
QDCOF u(vh PR 28.6x10°(pH=4.5) [43]
Tph-BDP UV L T4 R B, 11.9x107(10 'C) [44]
B
TFPPy-BDOH COF UV BENCM L 20.9x107°(25 C) [45]
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Table 3  Application and mechanism of COFs containing hydrazone bonds
COFs W B 5 W BFHHLEE /B BE AT W B 75 e (LA )/ (mgeg ™) =BG
COF-IHEP 1/2 u(vl) TR IR 160/140 (pH=1) [46]
COF-IHEP 10/11 u(vl) TR TR 127/147 (pH=1) [54]
Redox-COF 1 u(V) ke /A S B 60 (pH=2) [55]
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