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Recent advances made in the study of various corrosion issues that are affecting the oil
and gas industry will be presented. Stress Corrosion Cracking of APl G-105 Grade Drill
Pipe Steel at 125-175 °C in CO2 Containing Environment has been studied. Corrosion
film formation and its morphology on the steel surface were investigated using X-ray
diffraction (XRD), and scanning electron microscopy (SEM). Results showed
occurrence of SCC at temperatures 125-175°C and increasing temperature increased
the loss of ductility; also, the depth and size of the cracks increased with temperature.
SEM studies showed formation of a rhombohedric crystalline film on the surface at
temperatures 100 °C and above while this layer was not formed at temperatures 75°C
and below.

Corrosion of supermartensitic stainless steels under alternating current in artificial
seawater has been investigated. EIS was successfully used to compare the thickness of
the corrosion products formed during the application of different alternating current (AC)
densities as well as to characterize pitting. When EIS is applied at the open circuit
potential, the technique is nondestructive and predicts the corrosion behavior of the
electrode. It can also be used at cathodic potentials while still being nondestructive,
providing information about the electrode reaction kinetics, diffusion and electrical
double layer.

Influence of Sulfate Reducing Bacteria Metabolic Reactions on the Corrosion Behavior
of API-5L X65 Carbon Steel Pipeline has been observed. Microbiologically influenced
corrosion (MIC) by Sulfate Reducing Bacteria (SRB), Desulfovibrio africanus sp, on
API-5L grade X85 carbon steel was investigated. The corrosion behavior was
characterized by Electrochemical Impedance Spectroscopy (EIS), linear polarization
resistance (Rp) and open circuit potential (OCP). EIS specira displayed one time
constants for the sterilized growth media. Conversely, one time constant with a finite
Warburg element were observed in the SRB cultured media. The SRB Bio-catalytic
activities promote the corrosion rate via formation of biofilm, production of hydrogen
sulfide and biotic reduction of phosphates and subsequent formation of iron phosphide.
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