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Enhanced Well Chemistry and Integrity  

Corrosion is one of the challenges observed during production of   Oil and Gas in the Danish sector 
of the North Sea. Despite of using various mitigation techniques, e.g. inhibitors, extensive corrosion 
degradation of typically used carbon steels (i.e L80, L80-13Cr) is still observed, significantly 
reducing oil and gas production and increasing operational expenses. It has been reported [1] that 
CO2 corrosion is influenced by various parameters, such as pH, temperature, flow velocity, and metal 
characteristics. Studies [2] showed that metal characteristics, i.e. alloying elements, surface 
roughness, and microstructure define the type and properties of the formed scales and thus have an 
impact on the resulting corrosion rate. In particular, the amount, size and distribution of cementite 
within the steel structure often determines the protectiveness of the formed layer [3]. Although studies 
have been performed on the role of cementite phase on formation of scales, contradictory results were 
also found for some studies. 

As a consequence, this study was focused on obtaining a deeper understanding of the effect of 
microstructures properties of L80-1Cr material on the nature and stability of the films formed on the 
high alloyed steels under simulated oil and gas conditions, i.e. in NaCl solution saturated with CO2 
under various exposure temperatures. The corrosion behavior of steels was analyzed by means of 
advanced AC electrochemical technique, such as Electrochemical Impedence Spectroscopy (EIS), 
and DC techniques, i.e. Potentiodynamic Polarization (PP), and long term Open Circuit Potential 
(OCP). In order to understand the morphology of the films, the surface, and oxide films were 
characterized by using Scanning Electron Microscopy (SEM), X-ray Diffraction (XRD), and X-ray 
photoelectron spectroscopy (XPS). 
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