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Corrosion Resistance to Chloride and Sulfate Salt Attack of Steel
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Abstract: Effects of coal metakaolin (CMK) on corrosion resistance of cement mortar and its internal steel bar under

chloride and sulfate attack were characterized by electrochemistry, flexural strength test, mercury injection and X-ray

diffraction. The results show that CMK cement mortar cover can reduce the corrosion degree and corrosion rate of

steel bars, delay the time of pitting damage and improve the corrosion resistance of steel bar. The addition of CMK

reduces the expansion ratio and the flexural strength loss of cement mortar during the process of chloride and sulfate

attack. CMK can refine the pore structure of cement mortar, inhibit the formation of gypsum, ettringite and other

erosion products in cement paste.
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Table 1 Chemical composition of CMK
w/%

Si0, ALO, Fe,0, CaO MgO SO, KO N0 IL

49.40 43.88 0.51 0.27 2.66 0.14 0.23 1.52 0.59
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Fig. 1 Micromorphology of CMK
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Fig.2 E.. of CMK cement mortar specimens
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Table 2 Electrochemical parameters of CMK cement mortar specimens

E,/mV E,,/mV i,/(pA-cm %)
Specimen
5d 120 d 300d 5d 120d 300d 5d 120 d 300d
CMO 735.6 217.4 10.8 758.5 —525.3 —562.1 0.043 0.161 3.999
CM10 748.7 646. 8 613.6 774.1 —427.0 —535.3 0.035 0.076 0.333
CM20 793.9 659.9 650. 3 807.8 683. 3 —221.5 0.037 0.051 0.216
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Table 3 Pore structure parameters of CMK cement

mortars
Parameter CMO CM10 CM20
Average pore diameter/nm 13. 50 9.70 8.60
Median pore diameter/nm 21. 30 9.47 7.92
Porosity(by volume)/ % 12.42 11.48 11.24
Specific surface area/(m”-g ') 17.18 23.63 25.43
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