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Electrochemical Rehabilitation of Square Wave Current on Reinforcement
Corrosion in Concrete

LU Xiangyu, SHI Zhihang, ZHENG Zhiteng, ZHAO Yang, FENG Xingguo'

(College of Harbour, Coastal and Offshore Engineering, Hohai University, Nanjing 210024, China)

Abstract: In order to study the effects of square wave current on the electrochemical rehabilitation of concrete
structures, two kinds of electric fields, i.e. constant current and square wave current, were used. The open circuit
potential, liner polarization, electrochemical impedance spectroscopy, tensile test and scanning electron microscope
were used to compare and analyze the influence of electric fields on the corrosion and mechanical properties of the
reinforcements in mortars. The results show that the corrosion current density of reinforcement under the square wave
electric current is smaller than that under the constant current electrochemical rehabilitation, while the mortar
resistance, the resistance of passive film on steel and the reaction resistance are larger than those under the constant
current field electrochemical rehabilitation. The electrochemical rehabilitation under the square wave electric field
has a more significant effect on the cement mortar layer, enhances the stability of the passive film on reinforcement,
and reduces the corrosion rate. The square wave current can reduce the influence of cathodic polarization on the
plasticity of reinforcement and decrease its hydrogen embrittlement.

Key words: square wave current; electrochemical rehabilitation; reinforcement corrosion; mechanical property;
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under constant and square wave currents
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Fig. 6 EIS fitting parameters of reinforcements in mortars under constant and square wave currents
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Table 1 Mechanical properties of reinforcements without and with 14 times of electrochemical repair cycles

Current condition Offset yield strength/MPa

Ultimate yield strength/MPa

Fracture energy ratio/ %

Blank 1033.32
CE 1023.97
SE 1025.82

1051.23 100. 00
1043.23 94.18
1 048. 89 99.06
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