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Effect of carbonation on chloride diffusion in concrete
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ABSTRACT Concrete and paste were immersed in a 3- 5% NaCl solution for 650d after they were quickly carbonated for 0, 14 and
28d. The free and total chloride contents in different depths of concrete were tested to calculate the chloride apparent diffusion coeffi-
cient and the chloride binding capacity - The pore structure and corrosion production of paste attacked by different corrosion regimes
were analyzed by mercury intrusion porosimeter ( MIP) and differential thermal analysis (DSC), respectively- The results indicate
that the chloride content and the chloride apparent diffusion coefficient increase after quick carbonation, however the chloride binding
capacity of concrete reduce simultaneously : and the carbonation influence increase with time- Quick carbonation of concrete coarsens
its pore structure that the capillary pore (=30nm) amount of paste increases by 11% and the most probable pore size increases by 17
nm but it decreases the Friedel 'S amount in concrete and reduces the chemical chloride binding capacity of concrete-
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Table 1 Chemical composition of cement and fly ash %
JE A RE Si02 Al203 Fe203 CaO MgO SO3 f—CaO K20+ Naz0 B E
KR 21.43 5.06 5.38 64.60 0.67 2.24 0.58 0 1.30
By IR 53.92 30.86 4.46 4.16 1.39 0.48 0 1.69 2.04
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Table 2 Mix proportion and compressive strength of concrete

- BEELB A/ (kgom ) PUE#E/ MPa

7K FyHE IR 1 o 7K Frd 284 FrH7 90d
XLHL 500 0 649 1104 151 73.0 78.6
STF1 470 52 645 1030 150 73.3 80.2
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Fig-1 Effect of carbonation on chloride diffusion in concrete: (a) STFI: (b) XLHI: (c) chloride diffusion coefficient
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Fig-2  Effect of carbonation on free chloride in concrete: (a) STFI: (b) XLHI; (c) chloride binding capacity
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Fig-3  Pore structure of paste with the same W/B as XLHI concrete: (a) cumulative volume:; (b) differential pore volume
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Fig-4 DSC curves of paste with different corrosion types
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