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Effect of Siliceous Components on Carbonation Reactivity of Regenerated Binding Materials
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Abstract: Siliceous components with different crystalline states (i.e., crystalline silica and amorphous silica fume) were used to
adjust the content of free calcium oxide (f-CaO) in regenerated binding materials (RBMs). The effect of siliceous components on
carbonation reactivity, mechanical properties, and microstructural characteristics of the final products was investigated. The
results indicate that the matrix stability of the RBMs prepared with two siliceous components is significantly enhanced after
carbonation. The compressive and flexural strengths of RBMs prepared with silica are 73.1 MPa and 21.0 MPa, respectively, and
calcium carbonate crystals formed through the carbonation reaction are mainly vaterite and calcite. The compressive and flexural
strengths increase to 106.3 MPa and 25.3 MPa at increment rates of 45.52% and 20.55%, respectively, when silica fume is used to
prepare RBMs. In this case, calcium carbonate crystals are mainly vaterite, with a small content of calcite and aragonite. The
improvement in the mechanical properties of RBMs with silica fume is due to the high carbonation reactivity, high degree of
carbonation and dense structure.
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Table 1 Chemical composition of raw materials w/%
Material CaO SiO, AlLO; Fe 03 MgO Na,O K>,O0 SO; LOI
Hydrated cement 50.14 16.92 4.55 2.50 1.51 0.07 0.40 2.48 20.83
Silica fume 0.20 91.63 0.21 0.07 0.93 0.14 0.42 0.73 5.18
LOLI is loss on ignition; w is mass fraction.
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Fig. 2 Particle size distribution of three materials after

wet-mixing
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