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The Oxygen Potential on the Scale Surface on Alloy

at High Temperature Oxidation

Kenichi Kawamura, Mohd Hanafi Bin Ani, Mitsutoshi Ueda and Toshio Maruyama
(Received Oct. 9, 2010; Accepted Dec. 5, 2010)

The driving force of the oxide scale growth on alloy is the difference in the oxygen
potentials between at the alloy/scale and the scale/atmosphere interfaces. When the mass transport
in the oxide scale controls the growth of the oxide scale, we usually regard the oxygen potential
at the scale/atmosphere interface as that of atmosphere. On the other hands, when the gas
supply or the reaction controls the growth, the oxygen potential at the scale/atmosphere
interface is different from that of atmosphere. This paper introduces the direct measurement
for the oxygenpotential on the scale surface.
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(a) Oxygen potential distribution and elementary
process of reaction at high temperature oxidation.
(b) Oxygen potential distribution when the growth

Fig.1

of the oxide scale is controlled by diffusion
process in the scale.
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Fig.2 Schematic diagram of the oxygen sensor using
stabilized zirconia.
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Fig.3 Schematic diagram of the oxygen sensor using
porous stabilized zirconia for analyzing the
electrode reaction in SOFC.
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Fig.4 Schematic diagram of the oxygen potential sensor
using stabilized zirconia for oxide scale surface
at high temperature oxidation.
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Fig.5 Oxygen potential at the surface of the oxide scale
on Co and Ni at 1373 K in Ar-21%0; (p(0») =
2.1 X 10* Pa).
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Fig.6 Oxygen potential at the surface of the oxide scale
on Fe at 1373 K in Ar-1%CO-5%CO; (p(O2) =
9.3 X107 Pa).
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Fig.7 Oxygen potential at the surface of the oxide scale
on Fe-Cr alloy at 1073 K in Ar-21%0;, (p(O2)
= 2.1 X 10* Pa).
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