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Abstract: The early hydration process, hydration properties, and kinetics of steel slag cement activited by
different sodium salts were studied through hydration heat measurement, scanning electron microscope
(SEM) analysis, and hydration kinetics simulation. The results show that the incorporation of sodium salt
does not affect the hydration process, and the hydration exothermic process of steel slag-cement with or
without sodium salt can be divided into five stages:initial rapid exothermic stage, induction stage, acceler-
ation stage, deceleration and attenuation stage. The acceleration stage hydration reaction is controlled by
nucleation reaction, which belongs to the autocatalytic reaction. During the deceleration stage, the hydra-
tion reaction is jointly controlled by the phase boundary reaction and diffusion mechanism. In the attenua-
tion stage, the hydration reaction is also controlled by diffusion mechanism. The reaction rate constant in
the acceleration stage is 6 to 8 times of that in the attenuation stage due to the different reaction mecha-
nisms. However, the reaction rate constant of steel slag-cement doped with sodium salt is greater than
that without sodium salt. The addition of sodium salt is conductive to the hydration reaction of steel slag-

cement. The promotion effect of different sodium salt on hydration is different. The promotion effect of
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sodium aluminate on hydration is better before the acceleration stage, and the promotion effect of sodium

silicate is better after the deceleration stage. Different sodium salts have different promotion effects on hy-

dration. The sodium aluminate promotes hydration better before the acceleration stage, while sodium sili-

cate performs better after the deceleration stage.

Key words: sodium salt; steel slag-cement; hydration property; hydration kinetic
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Table 1 Chemical composition of cement and steel slag w/%

Material ~ SiO, Fe,O; CaO AL O; MgO SO, 1L Total

Cement 21.59 4.48 63.37 4.71 1.58 2.36 1.32 99.41

Steel slag 16. 71 25.95 35.34 6.09 8.53 1.65 94.27
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Fig. 1 XRD pattern of steel slag
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Fig. 2 Hydration heat emission rate curves of steel

slag-cement
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steel slag-cements
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Table 2 Hydration kinetic parameters of steel slag-cements

N K
Sample Acceleration Deceleration Attenuation Acceleration Deceleration Attenuation
stage stage stage stage stage stage
Without activator 0. 82 1. 34 2.27 0.016 3 0. 007 4 0.002 1
1% Na, SiO; 0.77 1.21 2.08 0.016 9 0.008 3 0.003 3
1% NaAlO, 0. 71 1. 41 2.24 0.017 8 0.007 2 0. 002 3
1% Na, SO, 0. 69 1. 27 2.17 0.017 5 0.007 9 0.002 7
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