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ABSTRACT

A novel technique for delermining the oxygen tracer diffusion coefficients in oxides was developed. While
the %Q-%0 solid-gas exchange reaciions between ®0 in the oxides and 0 in the ambient gas proceeded,
Raman spectra of the ambient gas were measured in a quasi {# sy manner through the quartz glass window
built in a diffusion apparatus. From thus obtained Raman spectra. time profiles of 0, concentration in the
ambient gas were calculated. The oxygen tracer diffusion coefficients and the surface exchange coefficienis
were determined under the assumptions that samples are semi-infinite slab and that the surface exchange
reactions are not negligible. The oxygen tracer diffusion coefficients of 2.8 mol% Y.Os-containing tetragonal
Zr(); polycrystals, Ti0; single crystals {along the ¢ axis), and SrTi0; single crystals (along the a axis) are
as follows.
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The practical upper limit of the oxygen tracer diffusion coefficients that can be determined by ihis method

is cn. 107° cm¥/sec.
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Fig. 1. Schematic diagram of the exchange apparatus with Raman measuring system.
1. Mechanical Rotary Pump 17, Air Inlet
2. Liquid N> Trap 18. Air Outlet
3. Roller Pump 19, Water Inlet
4. Quartz Glass Window 20. Water Pocket
5, Ar Jon Laser 21, Water Outlet
6, Mirror 22, Tungsten Filament with Quartz Tube
7. Lense 23. Gold Coated Reflecting Planes
8. Laser Light 24, Samples Wrapped by Pt Mesh
9, Raman Scattered Light 25, Thermocouple
10. Lense 26. Flowmeter
11. Filter 27. 80, Bombe
12. Concave Mirrors 28. 0, Bombe
13. Grating 29, Zeolite Containing Gas Reservoir
14, Detector 30. Hg Manometer
15. Data Processing PC 31, Pirani Gauge
16. Brass End Cap
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Fig. 2. Typical Raman spectra of the ambient %0:-*0,
mixed gas measured during the 0-"0 excha-
nge reaction at 1012¢ (@) 0 second, {(h) 200
seconds, and (c) 800 seconds after the start of
the reaction. The sample is 2.8 mol% Y:Os-con-
laining tetragonal Zr(Q. polycrystals.
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polyerystals at 1012°C . The solid line represents
a fitted curve.
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Fig. 5. Arrhenius plots of the oxygen tracer diffusion
coefficients () and the surface exchange coef-
ficients (%) of 2.8 mol% Y,(h- containing tetra-
gonal Zr(; polycrystals. The solid lines repre-
sent fitted straight lines. The literature values™
are also shown by a dolted line.
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