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In-situ Study on Micro-Nano Structure of Portland Cement Hydration Products

ZHU Zheyu, WANG Zhongping, ZHOU Yue, CHEN Yuting, WU Kai
(School of Materials Science and Engineering, Tongji University, Shanghai 201804, China)

Abstract: BSE-Raman was used to investigate in-situ Raman spectra of hydration products and their spatial distribution profiles. It
was found that the in-situ structural information of the silicon-oxygen tetrahedral Q', Q> and Q® chains of C—-S—H could be readily
obtained, while the hydration products could be accurately identified. All the hydration products with different morphologies
exhibited multiple characteristic peaks of chemical bonds of the hydration products. Therefore, it was concluded that the cement
hydration products were mixed at nanometer scale. The pom-shaped hydration product had a skeleton consisting of C—S—-H and
ettringite. Due to its ability of quick and accurate in-sifu identification of different phases, BSE-Raman has broad prospects in the

microstructural characterization of cement-based materials.
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Table 1 Area scanning analysis instrument parameters

BSE Acceleration voltage 15.0kV
Points per line 60
Lines per image 80
BSE-Raman image Integration time 0.5s
Excitation wavelength 532.0 nm
Laser power 5.0 mW
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