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Abstract: Mineral carbonation is an effective way to store CO,. CO, fixation by steel slag carbonation is of
great significance on CO, emissions and solid waste disposal in metallurgical plants. In this paper, the ther-
modynamics of CO, storage with ten major calcium and magnesium containing phases in steelmaking slag,
such as C,S and C;S, by the dry and wet process were calculated. The results show that the direct dry car-
bonation reactions with steelmaking slag are exothermic in the temperature ranges of 273 K-1073 K. At at-
mospheric temperature and pressure, all the carbonate reactions by calcium and magnesium containing phases
in the steelmaking slag, can be spontaneous. In addition, the direct hydro-carbonation reaction with the leach-
ing agent of water is endothermic in the temperature ranges of 273 K-573 K. The carbonation reactions also
occur spontaneously at atmospheric pressure. The indirect hydro-carbonation reaction with steelmaking slag
using acetic acid as leaching agent are spontaneous, and the reaction is very complete when the reaction tem-

perature is below 350 K.
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Figure 1 Enthalpy of steel slag carbonation reactions at different
temperatures
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Figure 2 AG of steel slag carbonation reactions at different tem-
peratures
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Figure 3 Equilibrium pressure of steel slag carbonation reactions at
different temperatures
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Figure 4 AG of Ca’ and Mg*" leaching reactions from steel slag

by water at different temperatures
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Figure 5 InK of Ca’ and Mg”" leaching reactions from steel slag at
different temperatures
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Figure 6 AG of Ca’ and Mg®* carbonation reactions at different

temperatures
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Figure 7 InK of Ca” and Mg”" carbonation reactions at different
temperatures
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Figure 8 AG of leaching reactions of Ca and Mg bearing phases
by acetic acid solution at different temperatures
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Figure 9 InK of leaching reactions of Ca and Mg bearing phases by
acetic acid solution at different temperatures
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Figure 10 AG of Ca®>" and Mg’ carbonation reactions at different
temperatures
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