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Effect of CO, Pretreatment on Stability and
Hydration Activity of Steel Slag
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Abstract ; The purpose of this experiment is to improve the volume stability and hydration activity
of steel slag by CO, pretreatment. Steel slag and water were mixed and stirred evenly,and then was
put into a carbonation chamber for carbonation, CO, (20wt. % ) was introduced into the chamber
to ensure continuous carbonation reaction. Mortars and paste specimen containing 30% steel slag
were prepared to study the effects of carbonation on volume stability, compressive strength and
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microstructure. The results showed that with the increase of pretreatment time of carbonation, the
volume stability of carbonated steel slag was improved obviously,and the expansion value of paste
arrived at 0. 38% after carbonation for 6 min. The hydration activity of steel slag increased firstly
and then decreased with the prolongation of pretreatment time. The 3 d-compressive strength of
mortars containing steel slag carbonated for 1 min and 3 min increased by 11.9% and 9.2% ,
respectively ,compared with the reference samples. The 3 d- and 28 d-compressive strength of the
mortars containing steel slag carbonation for 30min was 93.6% and 86.6% of that of the
reference sample. The volume stability of steel slag can be significantly improved by carbonization
pretreatment of steel slag with 20% CO, concentration, but the hydration activity is not positively
related to the degree of carbonization,so the carbonation degree needs to be adjusted to achieve a

balance between volume stability and hydration activity.

Key words : steel slag;carbonation ; CO, uptake ; hydration activity ; volume stability
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Fig.1 XRD pattern of cement and steel slag
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Fig.2 Effect of carbonation time on the CO, uptake of steel slag
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Fig. 3 SEM images of steel slag carbonated for different periods
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Fig. 4 Morphology of paste specimen containing carbonated steel slag after autoclaving test
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Fig. 5 Effects of carbonation on hydration activity of steel slag
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