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Applications of Cryogenic Transmission Electron Microscopy in

Electron Beam Sensitive Materials
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Beijing 100190, China)

Abstract: Cryogenic transmission electron microscopy(cryo-TEM) not only brings a breakthrough
to the development in the field of structural biology, but also has also been becoming an
indispensable method for research of chemical materials, especially for microstructure
determination of electron beam sensitive materials. In this article, we introduced the applications
of the cryo-TEM for the characterization of electron beam sensitive materials in Institute of
Chemistry, Chinese Academy of Sciences. The high-resolution structural characterization methods
and applications of typical electron beam-sensitive materials such as crystalline framework
materials, battery materials, and organic crystal materials are summarized. Perspectives in the the
future application of cryo-TEM technology were put forward.
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Fig. 1 Schematic illustration of the interaction between a high-energy electron beam and a thin

specimen and associated mechanisms of electron beam damage
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Fig.2 Chemical structures of the three-state near-infrared COFs
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Fig.3 Structural characterization of morphology and structural characterization of the three-state
near-infrared COFs via cryo-TEM: (A) TEM and (B) HRTEM images
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Fig.4 Morphology and structural characterization of the porous HOFs: (A) TEM and (B)
cryo-HRTEM images
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film
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Fig. 7 schematic illustration showing the controllable fabrication of 0D, 1D, and 2D supramolecular

nanoassemblies of a porphyrin by means of a simple one-pot reprecipitation method.
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Fig. 8 HRTEM images of (A) the asassembled nanofibers; (B)nanospheres; (C)nanosheets measured

via cryo-TEM
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