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Abstract

Metal-organic frameworks (MOFs) are porous materials with nano-sized pores. The degree of gas adsorption and pore size
can be controlled according to types of metal ions and organic ligands. Many studies have been conducted on MOFs in the
fields of gas storage and separation, and gas sensors. For rapid and quantitative gas adsorption/desorption analyses, it is neces-
sary to form various MOF structures in uniform films on a sensor surface. In this review, some of representative direct meth-
ods for uniformly synthesizing MOFs such as MIL-53 (Al), ZIF-8, and Cu-BDC from anodized aluminum oxide, zinc oxide
nanorods, and copper thin films, respectively on the surface of a microresonator are highlighted. In addition, the operation
principle of quartz crystal microbalance and microcantilever, which are representative microresonators, and the interpretation
of signals that change when gas is adsorbed to MOFs are covered. This is intended to enhance the understanding of gas
adsorption/desorption analysis of MOFs using microresonators.
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Figure 1. Schematic of (a) solvothermal synthesis of MOF (b) direct synthesis of MOF.
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Figure 2. SEM images of (a) anodized aluminum (AAO) cantilever structure, (b) AAO surface, (¢) MIL-53 (d) AAO surface and MIL-53. (e)
XRD results of AAO and MIL-53 (Black line: AAO, red line: MIL-53, blue line: reference of MIL-53). Copyright 2015 Springer Nature Customer

Service Centre GmbH.
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Figure 3. SEM images of (a)-(d) ZnO nanorods (left), ZIF-8 (middle), ZIF-8 top-view (right). (¢) Schematic of ZIF-8 synthesis process, (f) Length
of ZIF-8 film with respect to length of ZnO nanorod, (g) XRD results of ZIF-8, ZnO nanorod, and ZnO film (black: ZnO film, blue: ZnO nanorods,

red: ZIF-8.) Copyright 2015 The Royal Chemical Society.
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Figure 4. (a) Schematics of Cu-BDC synthesis process, (b) SEM images of Cu-BDC with varied organic ligand concentrations, (c) XRD results
of Cu and Cu-BDC with different organic ligand. Copyright 2015 The Royal Chemical Society.
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Figure 7. Graph of frequency changes over time when n-Hexane gas
is exposed to Cu-BDC (blue) and polystyrene (red)-coated QCMs.
Copyright 2015 The Royal Chemical Society.
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