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Corrosion Resistance of Steel Bars of Magnesium Oxy-sulfate Cementitious
Material under the Combined Action of Carbonation and Chloride Salt

BA Mingfang', ZHANG Danlei', ZHAO Qijun', XUE Tao', LIU Junzhe’

(1. School of Civil and Environmental Engineering, Ningbo University, Ningbo 315211, China;
2. College of Architectural Engineering, Qingdao Agricultural University, Qingdao 266109, China)

Abstract: In order to study the corrosion resistance of magnesium oxy-sulfate (MOS) cementitious materials,
the electrochemical impedance, polarization curve and corrosion area ratio of passive and de-passive steel bars
were investigated under natural curing, carbonation, chloride salt and combined action of carbonation and chlo-
ride salt. The results show that the impedance of steel bars under single carbonation and chloride salt condition is
lower than that in natural curing. With the increased age, the impedance of passive steel bars decreases first and
then increases, while that of de-passive steel bars decreases continuously. Under the combined action of carbon-
ation and chloride salt, the electrochemical impedance of steel bars in MOS cementitious materials is further re-
duced, which reflects the superposition effect of combined action of carbonization and chloride on the corrosion
degree of steel bars in MOS cementitious materials. The corrosion degree of de-passive steel bars is higher than
that of passive steel bars under all curing conditions.
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Table 3 Mix proportions of MOS cemented materials

Mix proportion/g

Material ~ Steel treatment
MgO MgSO,-7H,0 H,0 NaCl

M, Passive 371.0 163.0 142.0 0
M, Passive 371.0 163.0 142.0 6.5
M,, De-passive  371.0 163.0 142.0 0
M,, De-passive  371.0 163.0 142.0 6.5
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Fig.3 Electrochemical impedance of MOS cementitious materials under action of chloride salt
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Table 4 Parameters of polarization curve of steel bar in MOS

cementitious material
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ateria 5 o
n (Avem %) On (mm-a ') arearatio/%
M, 4,02 —0.13 4.66 26.7
M,, 5.51 —0.24 6.39 41.7
M, 5.88 —0.36 6.82 70.9
M, 8.74 —0.38 10.10 81.5
CM, 5.15 —0.17 5.97 45.5
cM,, 12.70 —0.21 14.70 72.2
CM, 15.60 —0.35 18.10 92.1
cM™,, 24.10 —0.42 27.90 97.1
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Fig.5 Electrochemical impedance of MOS cementitious materials under carbonation
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Fig. 6 Polarization curves of steel bars in MOS cementitious
material under carbonation (28 d)
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Fig. 7 Electrochemical impedance of MOS cementitious materials under carbonization and chloride salt
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