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Abstract: Cement hydration is a key process to determine most properties of cementitious materials. Clarifying the mechanisms of
cement hydration intersects both academic and practical interests. Recent research work on Portland cement hydration kinetic models
was reviewed. The hydration simulation models, such as GEMS thermodynamic calculation, HymoStruc3D and CEMHY3D and
other hydration simulation models and their limitations were discussed. The application of quasi-elastic neutron scattering and
nuclear magnetic resonance methods in the evolution of water states and the development of pore structure during cement hydration
process were summarized. In addition, this review also gave the future developemt and challenges in this field.
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(a) AFM images

(b) SEM images and its schematic diagram

Authors assume that some primary hydrates will precipitate but not as a continuous membrane.
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Fig. 2 Solubility theory: (a) AFM images of quartz with various undersaturation conditions, on the first stage when immersed in salt
solutions with unsaturation index of 1, a high density of small pits or larger and shallower flat pits can be observed on the
surface, on the second stage when immersed in water with undersaturation index of 1, surface are dominated by large etch pits
with sloping sides that converge at dislocation sources, on the third stage when immersed in salt solutions with
undersaturation index of 0.9, surface shows only straight edge stepst®®; (b) SEM images of C;S immersed in deionized water

during 2 min and 30 min supported solubility theory, and its schematic diagram of hydration scheme

[33]
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Fig. 3 Morphology of C—S—H in the early hydration period*”,
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Fig. 6 Effective saturation indices of gypsum, AFt and CH and

volume changes as a function of hydration time!'"!
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Fig. 10 Example of materials definition in a pic simulation!'*!

and simulated hydration at 10 h using the classical

definition of nucleation and growth mechanism™*!
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Fig. 21 Schematic diagram of water redistribution in the interlayer spaces and gel pores after drying and rewetting
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