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Effect of Calcium Chloride Solution on Performance of Calcium Sulphoaluminate
Cement at —10 C
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(1. The State Key Laboratory of Green Building Materials, China Building Materials Academy, Beijing 100024, China;
2. Department of Military Installations, Army Logistics Academy of PLA, Chongqing 401331, China)

Abstract: The influence of cold CaCl, solution on the setting behavior, strength development, mineralogical composition,
microstructure, and chloride content of calcium sulphoaluminate (CSA) cement at —10 ‘C was investigated. The results show that
there is a significant and persistent temperature peak in CSA cement pastes mixed with 16% and 28% cold CaCl, solution, so CSA
cement can hydrate continuously. The temperature peak retards from 90 min to 150 min as the solution concentration increases from
16% to 28%. The pastes with 16% CacCl, solution set quickly and the compressive strength is high (initial setting time 15 min and
final setting time 24 min, compressive strength 41.0 MPa at 1 day and 85.2 MPa at 28 days); while the pastes with 28% CaCl,
solution set slowly and the compressive strength is low (initial setting time 85 min and final setting time 155 min, compressive
strength 24.3 MPa at 1 day and 57.7 MPa at 28 days). Ettringite is the primary hydration product and its morphology is needle in
hydrated pastes with 16% CacCl, solution. The Friedel’s salt turns to be dominant and the morphology is hexagonal plate in hydrated
pastes with 28% CaCl, solution. There is little binding chloride for 16% CaCl, solution and 0.95% binding chloride for 28% CaCl,
solution. In the presence of CaCl, solution, the CSA cement can hydrate continuously at —10 °C. Furthermore, a shorter setting time
and a higher strength can be obtained in CSA cement pastes mixed with 16%—-20% CaCl, solution.
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Table 1 Chemical composition of calcium sulphoaluminate
cement clinker (CSA clinker) and anhydrite w/%
Material Si0, ALO; Fe, O3 CaO MgO SO; TiO, KO
CSA 8.58 3359 234 43.08 219 799 158 041
clinker

Anhydrite  6.12  0.60  0.25

38.61 2.57 49.89

w—Mass fraction

R2 WBRENCERE. TKABET YER
Table 2 Mineral composition of calcium sulphoaluminate
cement clinker (CSA clinker) and anhydrite w/%

Material C,AS C:S C4AF CT CS

CSA clinker 63.86 2462 711 2.69

Anhydrite 84.81
1.2 %
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Fig. 2 LT-DSC curves of calcium sulphoaluminate cement
paste mixed with water
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Fig. 3 LT-DSC curves of calcium sulphoaluminate cement
paste mixed with calciumchloride solution
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Table 3  Melting point and melting heat of calcium
sulphoaluminate cement paste mixed with
calcium chloride solution

wi% 0 16 18 20 22 24 26 28

Tw/'C 23 274 345 -39.1 475 520 -624 -68.1

AH{/(J-¢") 665 13.6 10.1 5.1 29 1.2 0.7 0.5
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Fig. 4 Temperature curves of calcium sulphoaluminate cement
at different mixing conditions
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Fig. 5 Setting time of cold calcium sulphoaluminate cement
paste mixed with cold calcium chloride solution at
-10C
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