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Mathematical analysis for concrete carbonation applying the regularity of a
solution of quasi-linear parabolic equations
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In this study, we derived a new transport model for moisture which combined
a quasi-linear parabolic equation for the relative humidity distributed the whole material and a
free boundary problem for the water saturation in microscopic pores. For this model, we succeeded in
showing and the existence of a locally-in-time solution and a global-in-time solution, and the
continuous dependence between the relative humidity and saturation.
Also, we proposed a transport model for carbon dioxide that takes into account the mutual changes
between the atmosphere and water and showed the existence of a globally-in-time solution under a
realistic boundary condition. Based on these results, we consider a mathematical model describing
carbonation process consists of the above two transport models and succeeded in showing the
existence of a locally-in-time solution by making a smooth approximation of the external force of
the quasi-linear parabolic equation.
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