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ABSTRACT

5371020063:  Petrochemical Technology Program
Sarita Weerakul: Kinetics of Oxide Formation on Various Steel
Surfaces in the Presence of Oxygen-Nitrogen Mixtures.
Thesis Advisors: Assoc. Prof. Thirasak Rirksomboon. Prof. Frank R,
Steward

Keywords:  Kinetics of oxide formation/ Oxidation of metal/ Diffusion of
oxygen through oxide films/Corrosion monitoring

The formation of oxides at 400°c and 90°c with different oxygen
concentration conditions on various metal surfaces; carbon steel, stainless steel and
nickel-alloy was studied. From 400°c tests of carbon steel surfaces, oxide films were
observed in both conditions; the oxide formed on the surfaces which were exposed to
an atmosphere with no change in Oz concentration was Hematite. On the surfaces
which were exposed to an atmosphere with changing O: concentration, Magnetite
and Hematite were found due to the different conditions of apparatus used. The
thickness of the oxide film formed on each membrane was calculated from the
weight gained by the membrane and the kinetics of oxide formation on each
condition was modelled. From the experiment of carbon steel at 400 °c exposure, the
reaction rate was controlled by diffusion of Oz through the oxide layer. The
diffusivity of oxygen through the oxide layer, D02, was calculated from the rate of

oxide formation on the surfaces which were exposed to an atmosphere with no
change in Oz concentration and was found that D() = 7.05545x 10 UAR/ and the

parabolic rate, kp=1.089 x 1(TTm11s. D( was used in the prediction of oxide form

in the atmosphere with changing Oz concentration. The layer of oxide formed on
stainless steel and nickel-alloy surfaces, however, was very thin and the weight gains
on these metals were not significant. Carbon steel and stainless steel were also tested
at %OC, weight gains on these membranes were not significant and no oxide films
were observed.
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