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Properties of Concrete and Recycled Aggregates
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Abstract : Carbonation curing is a novel green curing technology that involves the reaction of CO, with calcium
compounds in cement-based materials to form calcium carbonate. This process significantly improves
the mechanical properties, durability, and impermeability of recycled aggregates and concrete. This
paper systematically reviews the basic principles and processes of carbonation curing. It focuses
on the role of carbonation curing in enhancing the strength, densification, and durability of recycled
aggregates, as well as improving the compressive strength and interfacial transition zone (ITZ)
performance of recycled concrete. Finally, the current challenges and future development directions of
carbonation curing technology are briefly discussed. These include process optimization, synergistic
effects, life cycle assessment, and industrial-scale applications, which aim to provide guidance for the
engineering implementation of carbonation curing.
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Fig. 1. Reaction processes of accelerated carbonation treating RCAS.
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Fig.1 Reaction process of carbonation treatment
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Table 1 Comparison of pretreatment and carbonation effects on RCA in previous research and current study

K= (%)

s AR Tioaw e wRaal B
Direct carbonation 5-20 mm 6.85 5.65 17.5 Kazmi et al. (2020)
Acid—treated & carbonated 5-20 mm 6.43 6.1
Lime—treated & carbonated 5-20 mm 5.47 20.1
Direct carbonation 2.25-6.25 mm 4.93 4.25 13.8 Wang et al. (2020a)
Air—dried, lime-treated and carbonated 2.25-6.25 mm 3.91 20.7
Environmental-chamber dried & carbonated for 3 days 20 - 30 mm 4.62 3.14 32.0 Liet al. (2019)
Optimized ww spray & carbonation 5-10 mm 7.73 6.53 15.5 Current study
10 - 20 mm 6.66 5.90 11.4
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Fig. 6 Schematic diagram of ITZ of RACH124
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Fig.2 Schematic diagram of ITZ of RAC
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