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Introduction

Experimental Methods and Results

Conclusions
• The dehydrated cement has a different hydration kinetics compared to fresh cement as observed using microcalorimetry.

• By model free kinetics the apparent activation energy of cement paste (w/c=0.40) prepared with fresh cement is 35 kJ/mol.

• Cement paste using recycled cements is not workable with a w/c below 0.70.

• The apparent activation energy strongly depends on conversion.

• The hydration rate increases with temperature for both fresh and dehydrated cement.
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Cement-based materials are the backbone of our modern built environment and are a large consumer of energy, materials and natural resources.

As sustainable development is currently a pressing global subject, recycled construction waste cementitious material can be an efficient pathway for

low-CO2, low-cost eco-efficient solutions [1-3]. After being subjected to high temperature (300 – 1000 °C) hardened cement can regain its

hydration capacity [4-5], so the production of reactivated cementitious materials based on a thermal process is an option for the recycling of

hydrated cement [2-3]. In this work, cement paste with a w/c=0.40 was dehydrated at 500 °C during 2.5 h.

The hydration of the cement minerals is an exothermal chemical process and at early stages the generated heat can be monitored by isothermal

calorimetry. Based on the heat flow pattern and the total heat released reaction models can be established. A model free kinetics [6] approach can

be used for a first analysis before further processing of the data.

Figure 1 – Weight loss recorded by TGA for 
fresh cement and dehydrated cement.
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Figure 2 – Rate of heat evolution for: 20 °C and 35 °C. 
Apparent activation energy of fresh cement (w/c = 0.40). 

Figure 3 – Heat flow and cumulative heat during hydration of fresh cement 
(w/c=0.70) and recycled cement (w/c=0.70) at 20 °C and 35 °C.   
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Figure 4 – Activation energy at various degrees of hydration of 
fresh cement with different w/c ratio.

Isothermal calorimetric measurements

The heat released was recorded with 
an isothermal calorimeter from 
Thermometrics. The measurements 
were carried out for 3 days. 10 g of 
paste were placed in glass vessel and 
then into the calorimeter.

Thermal Analysis

The thermal analysis was carried out 
using a Q 5000 under an inert 
atmosphere and was performed in 
alumina crucibles, up to a maximum 
temperature of 1000ºC, with heating 
and cooling speeds of 10ºC/min.


