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Effect of calcareous sediments on hydrogen evolution potential which formed under different cathodic 

protection potentials was investigated in this paper. Electrochemical impedance spectroscopy (EIS), 

potentiodynamic polarization and hydrogen permeation experiment were carried out to analyze the 

electrochemical properties of 16Mn steels covered with different calcareous sediments. The 

microstructures of different calcareous sediments were obtained by using three-dimensional 

microscope and scanning electron microscopy (SEM). It is concluded that, hydrogen evolution 

potentials of 16Mn steels covered with different calcium deposits shift negatively to different degrees. 

As pre-polarization potential turns negative, hydrogen evolution potential of 16Mn steels pre-treated 

turns negative constantly at first and then turns positive. The hydrogen evolution potential 

corresponding to pre-polarization potential at -1.05V is the lowest. Corresponding to the change of 

hydrogen evolution potential, applying pre-polarization ranging from -0.90V to -1.05V, the calcareous 

sediments obtained become thicker and thicker. Embossments of calcareous sediments increase 

gradually. Until applying the potential at -1.10v, the calcareous sediments are damaged. Mechanisms 

of the phenomenon that hydrogen evolution potential shifts negatively are as follows: one factor is the 

IR drop caused by calcareous sediments. Another factor is the calcareous sediments can hinder the 

diffusion of  to solution and indirectly inhibit the hydrogen evolution reaction. 
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