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Abstract: The

aggregate and carbon dioxide could

carbonation reaction of recycled
improve the
properties of recycled aggregate and fix carbon dioxide at
the same time. This paper clarifies the importance of
carbon sequestration in cement-based materials for
carbon neutralization and summarizes the mechanism of
carbonation modification of recycled aggregates. Based on
the Fick’ s law, the carbon sequestration model in the
three stages of original concrete service, recycled
aggregate stacking, and recycled concrete service was
established, and a case study was conducted. Moreover,
the carbon reduction contribution model of recycled

aggregate carbonation was established, and the annual
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carbon reduction accounting was performed for different
carbonation methods of recycled aggregates, based on the
estimated amount of recycled aggregate produced in
China from the year 2020 to 2060. The results show that
accelerated carbonation approaches could release the
huge carbon reduction potential of recycled aggregates,

which is an important measure to promote carbon

neutrality.
Key words: recycled  aggregate; carbonation
modification; carbon dioxide sequestration model;

carbon reduction; carbon neutrality
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Fig. 1 Global carbon emission and sequestration
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Fig. 2 Variation of carbon sequestration ratio
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Fig. 3 Carbon sequestration technologies and corresponding sequestration span
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Fig. 4 Schematic illustration of carbonation reaction
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Fig. 5 Pile model of recycled aggregate
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Fig. 6 Carbonation model of recycled aggregate
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Tab.3 Parameter summary of carbon sequestration

during service stage of sheer wall
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Fig. 7 Carbonation depth illustration of sheer wall

at the end of service stage (unit:mm)
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Tab. 4 Parameter summary of carbon dioxide sequestration calculation of recycled aggregate pile with dif-

ferent diameters
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Fig. 8 Accumulated carbonation volume V (t) of re-

cycled aggregate pile
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Fig. 9 Carbon dioxide sequestration ratio versus time
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