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Mineral carbonation for the storage of carbon dioxide is a CCS option that provides an alternative for the more
widely advocated method of geological storage in underground formation. Carbonation of magnesium- or calcium-
based minerals, especially the carbonation of waste materials and industrial by-products is expanding, even though
total amounts of the industrial waste are too small to substantially reduce the CO, emissions. The mineral
carbonation was performed with steelmaking reduction slag as starting material. The steelmaking reduction slag
dissolution experiments were conducted in the H,SO, and NH4NOj solution with concentration range of 0.3 to 1 M
at 100°C and 150°C. The hydrothermal treatment was performed to the starting material via a modified direct
aqueous carbonation process at the same leaching temperature. The initial pH of the solution was adjusted to 12
and CO, partial pressure was 1MPa for the carbonation. The carbonation rate after extracting Ca>* under NH,NO;
was higher than that under H,SO, and the carbonation rates in 1M NH4NO; solution at 150°C was dramatically
enhanced about 93%. In this condition well-faceted rhombohedral calcite, and rod or flower-shaped aragonite were
appeared together in products. As the concentration of H,SO, increased, the formation of gypsum was predominant
and the carbonation rate decreased sharply. Therefore it is considered that the selection of the leaching solution
which does not affect the starting material is important in the carbonation reaction.
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Fig. 1. The diagram of the apparatus for carbonation
reaction.
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Fig. 2. XRD pattern of steelmaking reduction slag.
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Table 1. Chemical composition of the steelmaking reduction slag

Component SiO, CaO Al O; TiO,

F6203 MgO

SO, MnO TiO, sum

% 27.6 52.3 9.2 0.6

0.9 7.2 1.24 1.0 0.7 100.
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Fig. 3. XRD patterns of the products carbonated in various
concentration of H,SO, at 100°C. (a) 0.3 M, (b) 0.5 M, (c)
07 M, (d) 1 M.
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Fig. 4. XRD patterns of the products carbonated in various

concentration of H,SO, at 150°C. (a) 0.3 M, (b) 0.5 M, (¢)

0.7M, (d) 1 M.
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Fig. 5. XRD patterns of the products carbonated in various
concentration of NH4;NO; at 150°C. (a) 0.5 M, (b) 0.7 M,
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Fig. 6. SEM image of starting material (a) and products carbonated after extracting Ca>* in concentration of H,SO,. (b)

0.3 M, (¢) 0.5 M, (d) 1 M, at 100°C.

Fig. 7. SEM image of starting material(Fig. 6a) and products carbonated after extracting Ca>" in concentration of NH;NO;.

(a) 0.5 M, (band c) 0.7 M, (d) 1 M, at 150°C.
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Fig. 8. IR spectra of the products carbonated in various
concentration of NH4;NO; at 150°C; (a) 0.5 M, (b) 0.7 M,
(o)1 M.
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