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Abstract 
The methods used in this thesis work were a combination of computational and modeling based 

laboratory experiments. Thermodynamic process modeling of the cement clinker process offers 

a tool for evaluating how changes in raw materials affect clinker quality. Finding replacement 

raw materials involves investigating the chemical compatibility of new materials that may be 

metallurgical slags, although there are some issues with the quantities of Mg in these materials. 

For predicting clinker phase formation cooling calculations are used to reproduce the thermal 

history in the full scale process. A thermodynamic database for phase chemistry calculations of 

clinkering reactions was created and evaluated. Suitable compounds and solution species were 

selected from the thermochemical database included in FactSage software. The extent and 

quality of the required thermodynamic data in databases is generally satisfactory, except for a 

thermodynamic model for alite solid solution lacking the minor elements Al, Fe and Mg. One of 

the goals/objectives was to improve the alite model as a solid solution of 3CaO-SiO2-xAl2O3-

yFe2O3-zMgO assuming a mix of compounds with adjusted Henrian coefficients representing 

the alite solid solution was in equilibrium with the clinker melt. The distribution of MgO was 

studied in compositions with quantities ranging from 0.5 to 10 wt-%. Synthetic clinker mixes 

were studied with X-ray diffraction and SEM-EDS analysis. Reactions between slag and lime 

particles, diffusion of MgO into the clinker melt and the formation of incipient belite were 

studied. The calculations provide a good prediction of the quantities and composition of the 

clinker phases formed. The solubility of MgO in the clinker and the quantity of periclase formed 

is in fair agreement with published data. Thus, this thesis work shows using a mix of compounds 

with adjusted activities in alite together with standard thermodynamic data and the Scheil 

cooling method had good potential for evaluating alternative raw materials. Also, the work has 

identified weak points in the process modeling and suggest improvements to be made in future 

research work. 
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