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Abstract

Mineral carbonation involves the capture of carbon dioxide in a mineral form. The principal aim and advantage of this approach is the
chemical stability (reduced free lime and improved leaching resistance) and storage safety of mineral carbonates, the opportunities for
process integration presented by the technology, and the potential for valorisation of otherwise low-value resources (virgin or waste) into
useful products. A class of waste materials that has good potential for implementation as a feed material for mineral carbonation are
steel slags. An integrated on-site mineral carbonation approach is envisaged as a possibly economically favourable solution in this work.
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Table 1: Carbonation potential of steel slags

CaO Wt% 53.9% 56.8% 60.3% e ——
MgO wit% 1.0% 7.5% 3.9% processes P
tC02 / tslag 0.60 0.71 0.76 10" 10" 10 10 107 10° 10° m

Accelerated Mineral Carbonatlon by SMaRT-Pro? The Result

Slurry Carbonation: Moist Carbonation: . Fresh LI\/I/CC slag
Buchi Ecoclave 300 Type 3E reactor. 'l Sanyo CO, incubator MCO-17. - m—

20 to 250°C, 0 to 60 bar.,. il TR 20 to 50°C, 0 to 0.2 bareg,.
High carbonation conversion. ~F | 'R Low cost, passive carbonation.

ldeal for carbon capture application . 18| |deal for waste valorization (leaching
and valorization of fine powder waste reduction, swelling stabilization and . _ Ao il ‘
residues. | pH neutralization). : - Qcv's o on e
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Sonicated Carbonation: Hot-stage Carbonation:
Hielscher UP200S ultrasound processor. | Horizontal tube furnace.

200 W, 24 Hz, 105 W/cm?, 125uym amp. | . | 20 to 800°C, 1 bar.,.

Localized energy (high T, P): turbulence, /A Fast carbonation + waste heat use.

erosion, break-up, reaction activation. |deal for free lime stabilization and
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