Chloride content and pH value in the
pore solution of concrete under
carbonation
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Introduction

- Under usual climatic conditions the pore space is partially filled with
water, depending on the relative humidity of the environment.

- Chloride content and pH value of the pore solution in the neighborhood
of steel reinforcement are decisive parameters for initiation and rate of
corrosion.

Dissolution of Bound Chloride Ions

 Releasing chloride ions physico-chemically adsorbed by C-S-H and AFm

« Re-diffusion of dissolved bound chloride ions at carbonation front ——= Bound CF ions

Carbonation of Hydration Products mmmmp  Water soluble Ct ions

e Ca(OH); + CO; > CaCo; + H,0
« Carbonation of C-S-H :
3Ca0 + Si0; * 3H;0 + CO; > 3CaCO + 2Si0; + 3H,0
» Carbonation of Friedel’s salt :
3Ca0 - A’zO} + 10H,0+3C0,; > 3CaC0; + 2A|103 + CaCI; + 7H;O
» Carbonation of Ettringite :
3Ca0 - AlO; +3CaS0s + 32H,0+3C0; > 3CaC0; + 2AOH); + 3CaS04 + 29H,0

Chloride Ions Binding
» Physico-chemical bound chloride ion by C-S-H
« Ionic exchange by AFm and production of Friedel’s salt :
3Ca0 - Nsz + mz + 10H,0 > C;A-CaCJ;'lOH;O
=
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Procedure
The pore solution has been expressed under high pressure.

Then the influence of carbonation on the dissolved chloride
content and pH value was investigated.

Conclusions

The content of dissolved chloride in the pore solution
decreases with increasing water-cement ratio. The amount
of chemically bound chloride increases with time, but it
decreases with decreasing content of dissolved chloride in
the pore solution.

Carbonation not only lowers the pH value but at the same
time it liberates chemically bound chloride.





