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A corrosion model of concrete in sulfate
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Abstract: Corrosion in sulfate solutions is one of the normal ways of concrete failure, and thus researching
anti-corrosion methods of concrete against sulfate solution is of great significance to concrete projects. The
corrosion process of concrete in sulfate solution is gradual, and it involves the interface adsorption on the
surface of the solid-liquid, diffusion process of the sulfate solution and the processes of chemical reaction
and physical crystallization of sulfate inside specimens. Our research shows the second Fick diffusion law
can be used to describe the diffusion process of concrete in sulfate. When concrete specimens are immersed
in sulfate solution, there are physical adsorption and chemical adsorption on the solid-liquid interface, and
chemical reactions on the surface.
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Table 1 Chemical composition (by mass) of cement %
SiO, Fe, O, Al O, CaO MgO SO, Cs A LOI
30.54 3.78 4.16 54.25 1.43 2.83 — 1.67
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Table 2 Chemical composition ( by mass) of cement %
SiO, Fe, O, Al Oy CaO MgO SO,
44.36 12.64 25.13 11.94 0.82 1.23
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Fig.1 Ion exchange process
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Fig.3 Concrete specimen before test Fig.4 The concrete specimen in the process of test
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Fig.5 The sunny side of pole Fig.6 The dark side of pole Fig.7 Corrosion of the pole
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