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Carbonation of Steel Slag and Its Application in Producing Low-Carbon
Construction Materials
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Abstract: Carbon capture, utilization and storage (CCUS) technologies reduces the concentration of CO, in the
atmosphere by capturing and converting CO,, is one of the key technologies to achieve China’s climate goals and
sustainable development. The research progress in the preparation of low-carbon building materials through
accelerated carbonation of steel slag was summarized. The performance and enhancement mechanism of carbonized
steel slag building products, as well as the hydration reactivity and hydration mechanism of carbonated steel slag
supplementary cementitious materials, were systematically introduced. The application cases of accelerated
carbonation techndogy in the industrial production of building materials were summarized, and the future development
direction was prospected, in order to provide reference for the green transformation and sustainable development
of the cement and concrete manufacturing industry.
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Table 1 Curing regime of carbonated steel slag artificial aggregates and their properties
CO, . .. . Compressive strength Bulk Water
Reference © : .. Relative Curing CO, uptake o . .
N (CON Y pressure/ Temperature/C humidity/ % time/h (1 V% of individual density/ (kg- absorption(by
. "0, m mass 5
© 2t MPa Hmays s mes Y IASS A aggregate/ MPa m ) mass)/ %
[35] 99 20 50 96 10.03-15.70 1.8-5.2 1250-1280 11.00—-12.00
. Room 0.5/1.0/
[36] 99 0.1 12.00~14. 00
temperature 1.5/2.0
[37] 20 20 65 96 8.10
Room
(38] 99 0.2 2 3.44-6.38 2.89-6. 10 8.00—11. 20
temperature
[39] 99 0.3 70 8.12-8.91
[40] 99 0.2 23, 55 3,9,72 2.53-11.27
[41] 20 65 96 4.80-5.57 1.00-3.60 1166-1343 8.90-12.10
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Fig.1 Industrial production and application cases of low-carbon construction materials
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