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ABSTRACT

4671020063  Petrochemical Technology Program
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Surface characterization including Scanning Electron Microscope (SEM)
and Transmission Electron Microscope (TEM) and Electrochemical characterization
including Electrochemical Impedance Spectroscopy (EIS) and Polarization Curve
Analysis were performed on four steels with different chromium (Cr) contents, i.e.,
A106B Carbon Steel (0.03%Cr), Qinshan Steel (0.33%Cr), 2.5%Cr / 1.0%Mo Steel
and 304SS (19.1%Cr). All oxide films were developed under the simulated outlet
feeder pipes condition of the primary heat transfer system of a CANDU reactor.
Based on the distribution of the oxidized alloying constituents and the electron
diffraction pattern with respect to depth, it was found that the oxide film consists of
two spinel oxide layers, 1.8, an iron rich outer layer covering a chromium rich inner
layer. Steel with a higher Cr content has a smaller particle size and a higher packing
density. Polarization curves and EIS were obtained at room temperature. The anodic
current density from the polarization curve decreases with increasing Cr content,
The impedance spectra of oxide film coated steel exhibit two capacitance loops. The
film resistance (Rf) and charge transfer resistance (Ret) increase with increasing Cr
content in the steel.
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