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Numerical Study on Effect of Carbonation on Pore Size Distribution and
Permeability of Cementitious Materials
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Abstract: Filling position of carbonized sediments in the pore structure of cementitious materials was investigated.
The effect of the carbonation on pore size distribution and permeation rate was analyzed. Additionally, based on the
composite probability pore size distribution, nonlinear pore size distribution transformation models and permeation
rate prediction models for cementitious materials after carbonation were constructed. These models were then
confirmed using experimental data. The results indicate that the prediction accuracy of water permeation rate can be
improved in consideration of the changes in porosity and pore size distribution after carbonation. The change in pore
saturation during carbonation alters the filling position of carbonized sediments within the pore structure, leading to
differences in pore size distribution and permeation rate after carbonation. Compared to the single pore compaction
process, the rate of decrease in cementitious materials permeation rate is slower during the iterative compaction
process.
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Fig.1 Multi-modal lognormal pore size distribution
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Table 1 Carbonation test parameters of cementitious materials

Specimen Cement My /my w(CO,)/%  «(CO,)/(mol-L™")  S/% bo/ %% ¢/ % Ref.
M45 OPC 52.5 0.45 0.22 100 14.52 13.05 [39]
M55 OPC 52.5 0. 55 0.22 100 17.58 15.73 [39]

M75-1 CEM I 0.75 3.1 57 16. 10 13.20 [40]
M75-2 CEM II 0.75 3.1 57 18. 60 17. 20 [40]
M75-3 CEM 1V 0.75 3.1 57 17.10 16. 50 [40]
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Table 2 Initial pore size distribution of cementitious materials based on multi-modal lognormal distributions

Specimen Method 71 1 o 2 2 oy Vs M3 o R*
M45 LF-NMR 1.00 1.64 1.13 0.988
M55 LF-NMR 1.00 1.74 1.11 0.982

M75-1 MIP 0. 36 5.11 1.29 0. 64 6.28 0.52 0.859
M75-2 MIP 0.42 4.59 1.14 0.58 5.97 0.35 0.859
M75-3 MIP 0.34 3.98 1.29 0. 66 4.21 0.42 0.928
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materials corresponding to different transformed
methods
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