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Leaching of Ca, Fe and Si in Electric Arc Furnace Steel Slag by
Aqueous Acetic acid Solution for Indirect Carbonation
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Abstract

It has been reported that aqueous indirect carbonation process of calcium silicate mineral could be one of the most promising
methods for CO, sequestration. The process consists of two main steps, extraction of Ca from calcium silicate and carbonation
of the extracted solution by CO,. Many types of acids such as HCl and HNOjs can be used in the extraction step of the process.
In the case of using aqueous acetic acid solution as the extraction solvent, acetic acid can be reproduced at the carbonation step
of the extracted solution by CO, and recycled to extraction step for reuse it. Industrial by-products such as iron and steel slags
are potential raw materials of the indirect carbonation process due to their high contents of calcium silicate. In this study, in order
to examine the extraction efficiency of domestic electric arc furnace steel slag by aqueous acetic acid solution, extraction exper-
iments of the slag were performed by using the aqueous acetic acid solutions of varying extraction conditions ; acetic acid con-
centrations, extraction temperatures and times.
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Table 1. Chemical compositions of sample

Element Composition(%)
Ca 15.18
Fe 21.61
Si 12.82
Mg 4.99
Mn 4.64
Al 0.85
Ti 0.55
S 0.17
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Fig. 1. XRD pattern of the sample.

Fig. 2. Experimental dissolution system.
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Fig. 3. Effects of acetic acid concentrations on the extraction
of Ca from the electric arc furnace steel slag (400

rpm, 5 min.).
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Fig. 4. Effects of acetic acid concentrations on the extraction
of Si from the electric arc furnace steel slag (400
rpm, 5 min.).
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Fig. 5. Effects of acetic acid concentrations on the extraction
of Fe from the electric arc furnace steel slag (400
rpm, 5 min.).
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Fig. 6. Effects of extraction temperatures on the extraction of
Ca, Si and Fe from the electric arc furnace steel slag.
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Fig. 7. Extraction % of Ca from the electric arc furnace steel
slag with extraction times.
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Fig. 8. Extraction % of Si from the electric arc furnace steel
slag with extraction times.
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Fig. 9. Extraction % of Fe from the electric arc furnace steel
slag with extraction times.
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