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Analytical study of reaction kinetics for cement materials based on the theory of rate processes
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The rate constant was formulated based on the theory of rate processes to show the theoretical
relationship between reaction kinetics and reaction mechanics of cement—water system. The
reaction mechanics was formulated by a system of the cement-water lattice model, which
includes the engineering parameters such as water cement ratio, degree of hydration and water
content. The method of solution was based on statistical thermodynamics and a general idea of
mixing, The method of this study was able to calculate the rate constant under various cement
properties, mix proportion and degree of hydration. Numerical examples of Gibbs’ free
energy and rate constant were shown during hydration process under various water cement
ratio, and the characteristics of the rate constant were examined under different bond water

ratio.
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