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ABSTRACT

A novel technique for determining the oxygen tracer diffusion coefficients in oxides was developed. After
the ®0-*0 solid-gas exchange reactions between 0 in the oxides and "0 in the ambient gas, Raman spectra
of the cross sections of oxide samples were measured in a spatial resolution of 3 um. From thus obtained
Raman speclra, depth profiles of ®0 concentration in the oxide samples were calculated. The oxygen tracer
diffusion coelficients and the surface exchange coefficients were determined under the assumptions that samples
are semi-infinite slab and that the surface exchange reactionsare not negligible. The oxygen tracer diffusion
coefficients of 2.8 mol% Y.Os-containing tetragonal ZrO. polycrystals, 8 mol% Y.Opcontaining cubic ZrO; polycry-
stals, and 10 mal% Y:Qs-containing cubic ZrQs single crystals (along the a axis) are as follows.
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The practical lower limit of the oxymen tracer diffusion coefficients that can be determined by this method

is ca. 107! cm¥/sec.
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Fig. 1. Raman spectra of 2.8 mol% Y.(s-containing tet-
ragonal ZrOs polycrystals which have various
0 contenl. (a) represents fitted curves for a
Raman band at ca. 644 cm™. The () content
is () 0.20%, (c) 27.72%, (d) 41.10%, (e) 64.21%,
and () 94.58%,
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Fig. 2. Plot of the Raman shift of the ca. 644 cm™! Ra-
man band of 2.8 mol% Y,Os-containing tetrago-
nal ZrQy polycrystals vs. ¥0 content, The solid
line represents a fitted straight line.
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Fig. 3. Plot of the Raman shift of the ca. 644 cm™* Ra-
man band of 2.8 mol% Y.Os-containing tetrago-
nal Zr(, polycrystals vs, distance from the sur-
face, which were measured after the exchange
reaction at 735C for 400 seconds.
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Fig. 4. Depth profile of the 0 concentration in 2.8
mol% Y:0s-containing tetragonal Zr0; polycrys-
tals, which was measured after the excahnge
reaction at 735C for 400 seconds. The solid
line represenis a curve fitted to equation (2)
in the text.
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