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Temperature Sensitivity of Hydration Properties of Calcium Sulfoaluminate Cement Based
Blends

XU Linglin, FAN Shenghua, ZHANG Guofang, WANG Peiming
(Key Laboratory of Advanced Civil Engineering Materials, Ministry of Education, Tongji University, Shanghai 201804, China)

Abstract: The initial setting time, compressive strength development and phase composition of calcium sulfoaluminate (CSA)
clinker-Portland cement-anhydrite ternary system (abbreviation: ternary system) at different temperatures (i.e., 5, 20 and 40 ‘C) were
investigated. The results indicate that the temperature sensitivity of the hydration properties of calcium sulfoaluminate cement based
blends depends on the mix proportions, which results from the prominent difference in hydration products. Compared to neat CSA
clinker, the addition of Portland cement enables the main hydrates switching from ettringite to strétlingite, resulting in a decrease of
3-d compressive strength. The addition of anhydrite or together with Portland cement promotes the formation of ettringite, and thus
prohibits the conversion to monosulfate (especially at an elevate temperature), leading to a higher compressive strength at an elevate
temperature. In addition, the dosage of Portland cement in ternary system should exceed 30% to obtain stable initial setting time at
nevertheless low (5 ‘C) or elevate temperature (40 ‘C). The amount of anhydrite should be greater than 25% to achieve the
comparatively similar 3-d and 28-d compressive strength.

Keywords: blended cement; calcium sulfoaluminate cement; anhydrite; temperature; properties
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Table 1 Chemical composition of raw materials

Mass fraction w/%

Material
SIOZ CaO A1203 FCzo3 MgO SO3 KzO Na20 TlOz Loss

CSA  6.08 41.70 32.60 1.87 1.93 9.71 0.18 1.38
PC 2150 65.20 4.14 240 2.57 2.89 0.84 0.67 032 2.67
cS 1.72 39.44 035 0.16 1.80 51.96 0.02 4.41

CSA—Calcium sulfoalumiate clinker; PC—Portland cement; C S —Anbhydrite.
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Table 2 Mineral composition of CSA cement clinker w/%
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