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Microstructure Characterization of Layered Cellulose Nanocomposites
Using Scanning Electron Microscope & Transmission Electron Microscope

ZENG Hongxia, CHEN Xia, LU Zhao, DING Yukui, SONG Wulin, ZHAO Jianquan
(Analytical and Testing Center, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: The structure of polymer materials determines their properties. Studying the morphology and structure of
polymer materials is crucial. The reliability of the analysis results on the dispersion and interfacial state of the internal
fillers of polymer composites is closely related to the characterization methods. The liquid nitrogen brittle fractured-
scanning electron microscopy and ultrathin section-transmission electron microscopy were used to characterize the section
structure of layered polymer nanocomposite such as cellulose nanocrystal/reduced graphene oxide (CNC/RGO), cellulose
nanocrystal/boron nitride nanosheet (CNC/BNNS), and cellulose nanocrystal/silver nanowire (CNC/AgNW), respectively.
And the effect of different sample characterization methods on the microstructure analysis of materials was investigated.
The results indicated that the ultrathin section-transmission electron microscopy can be used as a suitable method for
researching the distribution and interface state of nanofillers, providing a guidance for the ordered-structure
characterization of polymer nanocomposites.
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Table 1 Formulas of SPI-812 resin

AR ALY FABUmL
SPI-812 10.00
DDSA 3.00

NMA 7.00

DMP-30 0.32
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Fig. 1 Schematic illustration of ultra-thin sectioning:

(a) embedding, (b) trimming and (c) picking up
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Fig. 2 (a) Optical image, (b) SEM image of cross-section broken in liquid nitrogen and (c) TEM image of ultrathin

section of CNC/RGO nanocomposite
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Fig.3 (a) Optical image, (b) SEM image of cross-section broken in liquid nitrogen and (c) TEM image of ultrathin section of
CNC/BNNS nanocomposite
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Fig. 4 (a) Optical image, (b) SEM image of cross-section broken in liquid nitrogen and (c) TEM image of ultrathin section of

CNC/AgNW nanocomposite
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