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Abstract: The microscopic pore structure is of great significance to the study of concrete materials. However,
the traditional pore structure testing methods, such as nuclear magnetic resonance (NMR), mercury
intrusion porosimetry (MIP), optical microscopy, X-ray tomography (X-CT), and nitrogen adsorption, still
have some limitations in terms of pore morphology and nanoscale pore characterization. In this study, we
proposed to use argon ion polishing—scanning electron microscopy method to study the microscopic pore
structure in concrete, prepared concrete samples with high—quality mechanically damage—free surfaces, and

qualitatively investigated four types of pore structure in concrete. Large—area backscattered electron images
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were collected, and the pore porosity, pore diameter,

pore shape factor, and graded porosity of the pore

structure were quantified by ImageJ, Avizo, and other software. This method achieves the qualitative analysis

and quantitative characterization of concrete microporous structure, which is of reference significance for the

research and analysis of the microstructure of concrete materials.
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Fig. 1 Scanning electron microscope images of samples after different polishing methods
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Fig. 2 BSE images of different pore structure types of concrete
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a—Original BSE image; b—Gray histogram of BSE image; c—Cumulative distribution curve; d-Pore binarization image.
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Fig. 3 BSE image pore extraction
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Fig. 4 Concrete graded porosity and graded average pore shape factor
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