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TC11 alloy is a potential alloy for use in high temperature aggressive water environments. The 

electrochemistry and corrosion behavior of TC11 alloy is investigated in sodium sulfate solution at 

high temperature and high pressure using various in situ electrochemical techniques, i.e., open circuit 

potential (OCP), potentiodynamic polarization (PDP), and electrochemical impedance spectroscopy 

(EIS) measurements. The effect of sodium sulfate concentration, temperature, and pressure on the 

electrochemical corrosion behavior of the alloy has been explored. The results indicate that the 

increase of either concentration or temperature and pressure shift the value of the corrosion potential 

(Ecorr) for the alloy toward the negative direction, while increasing the values of corrosion current 

density (icorr) and corrosion rate (Rcorr). The values of oxide film resistance (Rf) and charge transfer 

resistance (Rct) confirm these results. The EIS and polarization results are in good agreement with each 

other.  
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