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The formed cement phases were determined by X-ray diffractometry and 
quantified using the Rietveld method. The hydration behavior of the cements 
was then investigated by isoperibolic heat flow calorimetry [4]. 
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Belite-fluoroaluminate cement is composed of the main mineral phases larnite (2CaO•SiO2) and fluor-mayenite (11CaO•7Al2O3•CaF2) [1]. It is usually produced at 1270-1330°C 
and characterized by a short setting time and high early strength [2]. By solid-state reaction, various belite-fluoroaluminate cements were synthesized from the starting materials  
 
 
 

1. Introduction 

References 4. Summary 
Various belite-fluoroaluminate cements could be synthesized with the fluorine-containing 
minerals fluorspar and cryolite at sintering temperatures of 1100 and 1150°C. The clinker 
main phases are larnite, with a maximum of 42% and fluor-mayenite, with a maximum of 
38%. Using fluorspar, care must be taken that the hydraulically inactive phases γ-belite [5] 
and cuspidine do not form. Starting from 3% cryolite in the raw meal, small amounts of 
gehlenite (3-8%) form which does not hydrate in the investigated cement system. At a 
sintering temperature of 1150°C, 3% fluorspar is required for an optimum phase 
composition, while 5% fluorspar is required at 1100°C. At a sintering temperature of 
1100°C and 1150°C, the phase composition is optimal with the use of already 3% cryolite. 
It should be noted, that cryolite has a 5.6% higher fluorine content than fluorspar. Because 
of the phase compositions and the hydration behavior, the belite-fluoroaluminate cements 
are most promising using 5% fluorspar (sintering temperature: 1150°C) and 3% cryolite 
(1100°C). 

2. Methods 

3. Results 

XRD pattern of belite-fluoroaluminate cements, sintered at 1150°C with 1.5%, 3%, 
4% and 5% fluorspar content in the raw meals. 

XRD pattern of belite-fluoroaluminate cements, sintered at 1100°C with 1.5%, 3%, 
4% and 5% cryolite content in the raw meals. 

Phase compositions of belite-fluoroaluminate cements with varying sintering temperatures and fluorine mineral contents in the raw meals. 

Hydration behavior of belite-fluoroaluminate cements with varying sint. temp. and fluorine mineral contents in the raw meals (w/c=1, specif. surface: 2500-3000 cm²/g). 

CaCO3, SiO2, Al2O3 and the fluorine-containing minerals (CaF2) and cryolite (Na3[AlF6]). 
The cement phase formation was investigated in dependence of the fluorspar and cryolite 
contents in the raw meals and the sintering temperatures 1100 and 1150°C (heating rate: 
10°C/min, holding time: 2h). The belite-fluoroaluminate raw meals were always produced 
with a molar ratio of larnite:fluor-mayenite of 1:1 in the resulting cement. During the 
formation of larnite, 0.51g of CO2 per g of phase are released, while only 0.34g is released 
during the formation of fluor-mayenite. 
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