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Review Article on Metal-Organic Framework (MOF) Nanosheets
Assembled on The Surface of Water

2022-07-01
Signaling significant advances in the development of separation
membranes for high-purity gas recovery and of sensing materials for
hazardous gas detectors

Rie Makiura, Associate Professor at the Graduate School of Engineering, Osaka Metropolitan
University has published a review article on the simple synthesis of nanosheet materials
endowed with high-precision nanoscale pores. Nanosheets are two-dimensional materials
with nanometer-scale thickness (10-6 mm), attracting attention as ultra-thin functional units
suitable for minimizing the amount of material used and miniaturizing products.

 

A solution containing the component materials is dropped onto the water surface, immediately forming
MOF nanosheets of exceptional quality.

 

Metal-organic frameworks (MOFs) are porous materials with precisely defined pores of
nanoscale size and shape; they display excellent molecular adsorption and separation
abilities coupled with selective molecular recognition. Their potential as high-performance
adsorbents derives from their larger surface area compared to that of conventional materials
like activated carbon and silica gel. MOFs can perform a variety of functions and are actively
being studied as components in a wide range of fields, including drug delivery and catalyst
applications.

The availability of MOFs in nanosheet form is also expected to be utilized in high-performance
gas separation membranes and gas sensors; however, to date, developing effective synthesis
methods of MOF nanosheets has been a significant challenge.

https://www.omu.ac.jp/en/
https://www.omu.ac.jp/en/
https://www.sciencedirect.com/science/article/abs/pii/S0010854522002454
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A research group led by Professor Makiura succeeded in producing the world’s first MOF
nanosheets on the surface of water by adding drops of a component material solution onto
the surface; the results appeared in press in 2010. The publication announcing the discovery
has attracted a lot of attention from scientists worldwide, accumulating more than 600
citations to date. The group has also successfully fabricated organic nanosheets called
hydrogen-bonded organic frameworks (HOF) in 2017 and MOF nanosheets, which conduct
electricity in 2021 with the same methodology.

In her present review article, Professor Makiura describes in detail the MOF nanosheets
developed by her research group, the characteristics of the various MOF nanosheets reported
by researchers around the world, and their comparison, as well as their formation mechanism
on the water surface.

“I feel honored to be given the opportunity to publish this review article as a leading
researcher in the field,” said Professor Makiura. “I hope this review article will accelerate
technological progress in the application of MOF nanosheets to separation membranes and in
the miniaturization and performance enhancement of sensors.”

Read the original article on Osaka Metropolitan University.

 

https://www.nature.com/articles/nmat2769
https://www.upc-osaka.ac.jp/new-univ/en-research/news/220629/

