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Ca2+ is present in the fluids of geological formations and can reduce CO2 solubility, resulting in calcium 
carbonate (CaCO3) precipitation. How this process influences the corrosion product formation on the tubing 
material, particularly after a protective iron carbonate layer has formed, is still not fully clear. The Purpose 
of this study is to determine the effect that Ca2+ has on the corrosion behavior of carbon steel with an already 
deposited FeCO3 layer in an aqueous solution saturated with CO2 at 80˚C. The influence of this cation is 
investigated in terms of structure, thickness, morphology and composition of the corrosion scale after 
injection of 100, 1.000 and 10.000ppm Ca2+. The corrosion rates were determined by Linear Polarization 
Resistance (LPR), Potentiodynamic Sweep (PS) and Electrochemical Impedance Spectroscopy (EIS) were used 
to obtain information about the properties of the precipitated layers. Results suggested that CaCO3 
precipitation might lead to FeCO3 dissolution. This process re-exposed the bare steel to the aggressive 
environment, re-initiating the corrosion process. Areas of dissolved FeCO3 might act as initiation point for 
localized corrosion, increasing therefore the risk of pipe failure. 
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