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Abstract: As an emerging carbon capture and storage ( CCUS) technology wet carbonation and storage of CO, from
ferrous metallurgical slag has shown significant economic value due to its dual benefits of raw material resource utilization
and carbon storage. This paper discusses the influence of time temperature and CO, airflow flow on the carbonation
efficiency of Ca’" extract and analyzes its restrictive links in combination with the reaction kinetic model; the morphological
characteristics of the product are characterized by SEM and X—ray diffraction ( XRD) . The experimental data show that with
the increase of temperature and time the degree of carbonation first increases and then decreases. With the increase of gas
flow the degree of carbonation decreases first and then increases. The optimal reaction conditions are 22. 5 min at a CO,

gas flow rate of 0. 1 L/min and a temperature of 60 C and the carbonation rate is 68. 03% . Combined with the Arrhenius
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equation the apparent activation energy is calculated as 24.45 kJ/mol which indicates that the reaction system is
controlled by both surface chemical reaction and gasdiquid boundary layer diffusion. The product characterization shows
that the purity of the synthetic calcium carbonate is 99.37% and its crystal structure is mainly stable calcite and
aragonite and the proportion of calcium carbonate products < 0.075 mm fraction is 93. 6% which meets the quality
standards of industrial precipitated calcium carbonate ( PCC) and could be widely used in papermaking plastics and
building materials. This study can provide key process parameters and theoretical support for synergistic carbon storage
technology of metallurgical solid waste.
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PARK 11 Co, pH Ca0 Fe,O; SiO, MgO V,0, P,0, ALO; TiO,
. 60.37 19.72 6.074 4.406 2.453 1.949 1.397 1.189
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Table 2 Main phase composition of de-vanadiumized steel slag %0
Ca( OH) , Fe,0, Ca, SiO; Ca,Fe, 0, CaCoO, Cay sFe, 40, MgO FeV,0,

47.57 18.90 11.32 10. 63 7.13 1.88 1.43 0.85
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Table 3 Main chemical composition of CaCO, products

%

Ca0 SO, MnO Fe,0, SiO, MgO ClI Cr,0, P,0;
98.681 0.653 0.213 0.146 0.135 0.1 0.034 0.023 0.014

~w( Pb) . w(Cr).w(Hg) .w(Cd) .w(As)

(a) 100 pm; (b) 50 wm; (c¢) 30 wm; (d) 10 pm

11

Fig. 11 Microstructure of calcium carbonate



2025 3 147
4
Table 4 Comparison of product indicators
pH 105 C /
w( CaCO;) /% (10% ( ( / ( ) 1% %
) ) /% /% (mleg™) <125 um <45 pm
=98.00 9.0~10.0 <0. 40 <0. 10 =2.80 100. 0 80 =94.0
=97.00 9.0~10.5 <0.50 <0.20 =2.40 99.5 40 =92.0
=98.00 9.0~10.0 <0.40 <0. 10 =2.80 100. 0 80 =95.0
=97.00 9.0~10.5 <0. 60 <0.20 =2.60 99.5 40 =93.0
=98.00 9.0~10.0 <1.00 <0. 10 =2.80 100. 0 80 =94.0
=97.00 9.0~10.5 <1.00 <0.20 =2.60 99.5 40 =92.0
— 99. 37 9.2 0.34 0.05 2.72 100. 0 62 94.5
(2)
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