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Abstract

The transport in oxides is studied by the use of gas phase analysis (GPA).
An experimental method to identify transported species of gases and their
contribution to the overall transport of gases in oxides and an experimental
method to evaluate the parameters diffusivity, concentration, permeability of
gases in oxides and effective pore size in oxides are developed, respectively.

Pt has two effects on the thermal oxidation of metals. One is to enhance the
oxidation of metals which takes place at the oxide-metal interface by promoting
a high concentration gradient of dissociated oxygen across the oxide layer. The
other effect is to suppress the oxidation of metals by decreasing the contact
area between metal and oxygen. The overall effect of Pt on the oxidation of
metals depends on the mechanism of oxide growth in the absence of Pt. It is
suggested that an appropriate amount of Pt coating induces a balanced oxide
growth resulting from stoichimetrical inward oxygen flux to outward metal
flux, which leads to a reduced oxidation rate.

The diffusion of diatomic gases in oxides such as vitreous silica and yttria
stabilized zirconia (YSZ) takes place in both molecular and dissociated (atomic
or/and ionic) form. The fraction of transport of molecular species decreases
with temperatures, and the fraction of transport of dissociated species
increases with temperatures. Measured permeabilities of diatomic gases in
vitreous silica are higher than the expected permeabilities of their molecules,
which are explained by diffusion of molecules combined with a retardation of
dissociated species in reversible traps. The diffusion of hydrogen in vitreous
silica is concentration dependent and increases with local concentration.
Transport paths are shared among transported species and gases at all
temperatures in YSZ. Helium shares transport path with molecular oxygen
and nitrogen at low temperatures; whereas helium shares transport path with
dissociated oxygen and also dissociated nitrogen at high temperatures.
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