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ABSTRACT

4771029063: Petrochemical Technology Program
Teecrapat Suthicharoen: Characterization of Oxide Film on Feeder
Pipe Steels in High Temperature Water.
Thesis Advisors: Assoc. Prof. Thirasak Rirksomboon, Prof. Frank R.
Steward, 55 pp. ISBN 974-9937-80-5 )
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Flow-Assisted Corrosion (FAC) is caused by the relative velocity between a
corrosive solution and a metal surface. Its combines mechanical force and chemical
reactions to attack the metal surface. FAC can reduce the resistance of oxide films,
mainly magnetite (Fe;O4) which protects the metal surface. Therefore,
understanding FAC mechanisms improves corrosion protection. To study the effect
of FAC on oxide film, an oxide film was formed under three different flow
velocities, 5, 10, 20 m/s, in simulated CANDU reactor conditions. A bare metal
probe was used for reference. Surface spectroscopes, Raman Spectroscope, Energy
Dispersive X-ray Analyzer (EDX), Scanning Electron Microscope (SEM) and
Transmission Electron Microscope (TEM), were used to investigate the morphology,
chemical compounds and the structure of oxide film. The oxide films show two
layers, an inner layer of fine grain material which presumably has a low porosity and
an outer layer of larger crystals. This type of oxide layer was not expected since the
bulk solution is unsaturated in iron. The oxide layer formed with a 5 m/s velocity
was also found to be thinner than the oxide layer formed with a 10 m/s velocity.
These results indicate that additional experiments are required to improve our
understanding of the mechanism of the oxide layer formation. Work is also being
undertaken to relate the oxide layer formation to the nature of the flow within the
feeder pipe geometry. The shear stress distribution on the wall is being calculated
for the single bend outlet feeder pipe in CANDU reactor. After compare the
simulated shear stress with the actual oxide thickness, the result indicated that oxide

thickness increases inverse proportion to the shear stress exerted.
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