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Abstract: The inhibition efficiency of calcium hydroxide on sulfate crystallization damage of alkali-activated slag
material was studied by observing the development of appearance change and mass loss of alkali slag mortars. The
inhibition mechanism of calcium hydroxide on sulfate crystallization damage of alkali-activated slag material was
revealed through measurement of compressive strength and capillary porosity of alkali-activated slag pastes, combined
with X-ray diffraction, integrated thermal analyzer and scanning electron microscope. The results show that an

appropriate amount of calcium hydroxide (5% ) can significantly reduce the sulfate crystallization damage of
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alkali-activated slag material by compacting the microstructure and reducing the capillary porosity and capillary pore

water absorption coefficient of alkali-activated slag cement stone. Excessive calcium hydroxide(10% ) increases the

internal microcracks, capillary porosity and capillary water absorption coefficient of alkali-activated slag cement stone,

which is unfavorable to the inhibition of sulfate crystallization damage of alkali-activated slag material.
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Table 1 Chemical composition of slag

w/%

Si0, ALO, Fe,0, MgO CaO Na0O K,0 SO, IL

32.12 13.65 1.36 9.15 36.47 0.35 0.47 0.26 0.57
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Table 2 Mix proportions of mortars

g
Sample No. NaOH pellet Sodium silicate Water Slag Sand Ca(OH),
AAS/Control 9.5 96.0 141.3 450.0 1350.0
AAS/5% CH 9.5 96.0 141. 3 450.0 1350.0 22.5
AAS/10% CH 9.5 96.0 141.3 450.0 1350.0 45.0
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Fig.1 Appearance of AAS mortars with and without CH before and after sodium sulfate attack
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Fig.2 Mass changes of AAS mortars with curing ages
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Table3 28d compressive strength and ¢ of AAS paste specimens

28 d compressive

Sample No. %
ampe No strength/MPa be/ 7
AAS/Control 52.1 24.3
AAS/5%CH 67.0 18.1
AAS/10%CH 64.1 19.6
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Fig.3 Carillary water absorption cofficient of AAS
paste specimens
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Fig.4 XRD patterns of AAS paste specimens
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Fig.5 TG-DSC curves of AAS paste specimens
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Fig. 6 SEM images of AAS paste specimens
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