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Development on Hydration Heat Controlling Materials
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Abstract: It is well known that mass concrete has the characteristics of huge volume, large amount of raw materials, complex
structure and great heat hydration. The temperature cracks occur, thus reducing the performance, safety bearing capacity, durability
and service life of the concrete. Hydration heat controlling materials, which can lower the internal temperature rising and temperature
stress of the mass concrete, are widely used to reduce the risk of temperature cracks. The effect of hydration heat controlling material
type on the hydration heat and the working mechanism was summarized, and the application and future development were discussed,
thus providing a design basis for the development of hydration heat controlling materials.
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Table 1 Comparison of hydration heat controlling materials

Material Advantages Disadvantages Mechanism

Urea The maximum hydration heat flow and Early strength of concrete Endothermic-exothermic Chemical
shrinkage of concrete significantly decreases and porosity equilibrium reaction of urea - reaction
decrease, with few impacts on increases water
long-term strength

Glucide and its The hydration heat release rate, Early strength of concrete Complexes Ca®* by carboxy or Adsorption

derivatives accumulated heat release and adiabatic decreases, and setting time hydroxyl groups and adsorbs on and

temperature-rise significantly decrease, is significantly prolonged the surfaces of cement particles complexation
with slight impacts on long-term strength to form a film

Amylodextrin The maximum hydration heat release rate,  Different control effects on Significantly complexes Ca** to
accumulated heat release and maximum hydration heat due to different ~ form a protective layer on the
temperature significantly decrease, with dissolved states, and setting surfaces of C3S and adsorbs
slight impacts on concrete strength, time is prolonged C-S-H
non-pollution and low cost

PCM The adiabatic temperature-rise, Some PCMs may increase the ~ Phase change absorbs-releases the ~ Physical
accumulated heat release and hydration porosity of concrete latent heat of phase change to phase
heat release rate significantly decrease store/exchange heat with change

at low dosage, controlling internal
temperature of concrete

Other materials The hydration heat flow decreases

concrete decrease and setting

time is significantly prolonged

The mechanical properties of

environmental media
Low mineral composition activity, ~ Chemical or
low C3S content and delayed physical

hydration process, etc. process
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