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Abstract In recent years, with the continuously deep and expanded researches of two-dimensional (2D) nanomaterials rep-
resented by graphene, 2D framework materials represented by 2D metal-organic frameworks (MOFs) and covalent organic
frameworks (COFs) have attracted great research interests and extensive attention. Compared with other mesoporous or mi-
croporous nanomaterials, these organic framework materials provide uniformly nano-sized pores. And as compared to gra-
phene, 2D organic framework materials can be expected to design and assemble the functionalized building units. For exam-
ple, carboxyl group, amino group, hydroxyl group, efc. can be grafted onto the frameworks through various chemical reac-
tions. These advantages are hopeful to make 2D organic framework materials a new generation of functional materials to
improve the sensitivity and stability of the sensing interfaces. This review simply summarized 2D MOFs and COFs respec-
tively, and generalized the current methods for preparing 2D MOFs and COFs nanomaterials based on “bottom-up” and
“top-down” strategies and made simple comments. In addition, the applications of (2D) MOFs and COFs materials in chemi-
cal sensing and biosensing fields were introduced, and the potential and key problems of 2D MOFs and COFs in sensing
applications were also discussed. And at last, this review gives some outlook for the future applications of 2D MOFs and
COFs nanomaterials.

Keywords metal-organic frameworks; covalent organic frameworks; two-dimensional nanomaterials; sensing; fluores-

cence; electrochemistry
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Figure 1 Electrochemical activities of some MOFs: (a) MIL-101 (Cr) in
pH 2.5 H,S0,/Na,S0, buffer solution®; (b) {[Cu,(HL),-(u>-H)(H,0)s1,-
*H,0}, in pH 6.8 PBS?*”
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Figure 2 The preparation of porphyrin-functionalized 3D MOF (a) and
its application to DNA detection based on the allosteric switch of hairpin
DNA (b)***
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Figure 3 The ratiometric aptasensor based on Cu-MOF as catalyst and signal probe
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Figure 4 Representative AFM topographies and heights profiles of
[Cu(u-pym,S,)(u-Cl)],*nY crystals treated with water at different time: (a)
1d,(b)2d, (c)3 dand (d) 4 d®
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Exfoliated sample
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Figure 12 Schematic representation of the liquid exfoliation of COF-8
bulk material to thin-layered COF nanosheets!®*!
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Figure 13 Formation of chemically stable COFs from as-synthesized
COFs via mechanical grinding'®®!
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