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Around 1.69 billion tonnes of cement are produced worldwide every year. Cement is used in different applications in the construction industry, mainly as component of the concrete. The practical properties of cement that make it to be used worldwide to such an extent are determined by its hydration, the reaction of the cement with water. This reaction can involve not only the cement and water, but also any other constituent of the concrete, such as admixtures, water or aggregates' impurities. Additionally, production and hardening conditions such as mixing, placing and temperature can play a major role in the hardening of the concrete. There are not only a variety of factors that can play a significant role in the hydration of the cement, but also technical limits in the characterization of the cement and its hydration products. The main cement hydration product called C-S-H, for example, is in most cases amorphous and cannot be characterized by XRD.

Calorimetry can give a first insight of the hydration process. The hydration reactions are exothermal and the intensities of these reactions are reflected in the measured heat release of the cement. While the interpretation of sole calorimetric measurement is not conclusive, it can be used very efficiently if combined with other more analytical results, both from experience and measured on the samples under investigation. The ability to vary most of the parameters mentioned and the simplicity of the measurement, both in terms of applying it and evaluation of the data, distinguishes calorimetry to be used as a first screening test to solve problems from daily applications to research & development. 

Different calorimetric methods are applied to cement: isothermal, semi-adiabatic and solution method. There are even some standardized semi-adiabatic and solution methods. Even though each method has its advantages and disadvantages, they all give comparable results. Nevertheless, the isothermal method is the simplest and most flexible of these methods.

If combined with knowledge from other methods, calorimetry can reveal many details of the kinetic of the hydration. The intensity of the so-called heat of solution (0-15') seems to correlate with the workability properties of the cement. The time of setting and hardening can be easily controlled with a calorimetric measurement. The effect of the amount of the setting regulator on different clinker types is reflected in a calorimetric measurement. And if heat delivery is an issue in applications, such as mass concrete where thermal cracks can appear and have to be avoided, the measurement gives an absolute value for calculating the need of cooling.

















2/1

