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Carbonation Kinetics of y-Dicalcium Silicate
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Abstract: Carbonatable calcium silicate cementitious material is a novel low-carbon building material with a great potential for
development. y-dicalcium silicate is one of the most carbonation reactive minerals among calcium silicates. In this paper, a wet
powder of y-dicalcium silicate was used as an experimental material. The influences of reaction duration, particle size, relative
humidity, temperature, partial pressure and water-to-solid ratio on the degree of carbonation were investigated. The carbonation
kinetic equation was proposed based on the modified shrinking-core model and empirical equation. It is indicated that the data
predicted by the kinetic model are in reasonable agreement with the experimental results. The obstruction of ions diffusion attributed
to the coating of carbonation products is a major factor of controlling the carbonation reaction.
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Table 1 Chemical composition of raw materials of calcium
silicate w/%

Material CaO SIOZ MgO A1203 P205 SO} SrO Kzo F6203 LOI

Si0, 0.00 99.12 0.03 0.59 0.01 0.01 0.00 0.09 0.05 0.09
Ca(OH), 74.58 0.16 0.65 0.06 0.00 0.05 0.04 0.00 0.00 24.45

w is mass fraction.

& 70,8

Intensity

L 1 L 1 L i i
20 25 30 35 40 43 50
20/(°)

Bl 1 % y-CoS 9 XRD i
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Fig. 11 Influence of environment temperature on degree of
carbonation of y-C,S
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