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Prediction of Carbonation Progress Using Diffusion Coefficient of CO. in the Atmosphere
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Abstract

The rate of carbonation is usually low in the natural environment due to the low CO, concentration in the atmosphere.
Therefore, investigation of carbonation is usually conducted under accelerated testing conditions so as to speed up the
process. This study is to predict carbonation progress by mathematical model, based on the diffusions of CO. and its
reaction with Ca(OH), in carbonation progressing region, in the atmosphere. To predict of carbonation progress in the
atmosphere, we adopted a diffusion coefficient of CO. that agreed well the experimental value obtained by the accelerated
carbonation test. Consequently the model can predict the rate of carbonation of concrete exposed in the atmosphere
regardless of finishing materials.
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Table 1 Mix design of concrete

Unit weight ( )
WC (@) | Sa @) ke/m
Water Cement Sand Gravel
60 49.0 193 323 873 912

Table 2 Physical properties of used materials

Cement * Kinds @ Ordinary portland cement
+ Density : 3.15g/cm’
Sand * Kinds * River sand
; + Density : 2.60g/cm’
Gravel * Kinds @ Crushed stone
« Density : 2.62g/cnt’
Table 3 Physical properties of paints
Kinds Speqﬁc Viscosity pH V(-)lat-116 Type
gravity liquid
Paint 1 1.38 88 8.8~9.5 41% Acryl—
Paint IT 1.40 87 8.8~9.5 46% emulsion
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Table 4 Depth of

accelerated carbonation

o ) Depth of accelerated carbonation (mm)
W/C (%) Type of finishing material
1week 2weeks 3weeks 4dweeks Sweeks 6weeks Tweeks 8weeks
None 12.0 15.5 16.2 18.9 20.4 21.8 23.9 24.7
60 Paint 1 8.0 9.6 11.5 12.3 14.2 14.2 17.7 17.2
Paint 1T 9.7 12.6 13.0 14.9 15.1 17.9 18.7 20.4

Table 5 Input data for prediction model on progress of carbonation

W/C (%) Type of finishing material (%10~ mol/cm’)

Concentration of COy | Concentration of Ca(OH)2

(%10 *mol/cm®)

Constant of reaction
velocity k (/day)

Diffusion coefficient of
CO: D (cm’/day)

None 0.210
60 Paint 1 0.3 1.0 500,000 0.120
Paint I 0.158
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Fig. 2 Concentration of Ca(OH). in the accelerated condition
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Fig. 4 Prediction of carbonation progress in the atmosphere
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