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Figure 1 Observed, calculated, and differential patterns of Rietveld refinements for (Zr0.81Sc0.18Ce0.01)02—-3(10SSZ). Panels (a-c) show synchrotron
X-ray diffraction (SR-XRD) data, and panel (d) shows neutron diffraction (ND) data. The brown + symbols and green lines denote observed
and calculated intensities, respectively. Blue short vertical lines indicate the positions of possible Bragg reflections of the cubic structure. The
difference between the observed and calculated profiles is plotted at the bottom. The insets in (a) and (b) are enlargements of the wide-angle
regions. (a) 10SSZ, 1500 °C, 6 h, sintered; (b) 10SSZ, 800 °C, 2000 h, annealed; (c) enlarged view of 10SSZ, 800 °C, 2000 h, annealed, with
(A) the simulated pattern with 0.05 mol % rhombohedral phase and (B) the observed pattern. (d) Results of Rietveld refinement of ND data
for 10SSZ, 1500 °C, 6 h, sintered [13].

Table1 Minimum Detectable Quantities (MDQs) of Other Phases
Estimated by Simulation of the X-ray Diffraction Patterns of
Annealed (Zry5Y ,5)0, 5 and (Zry 5S¢y 15Ce01)0,-5 [13].
phase space group MDQ (mol%)
tetragonal P4,/nmc <0.2
rhombohedral R3 <0.01
monoclinic P2,/c <0.01

___1ossz
Zr, Sc, Ce) ion

Figure 2 .Electron densities of sintered (a) (Zry55Y,,5)0, 5, and (b)

(Zr05:5¢.15C€0.0,)0,_; With an isosurface level of 1 A~ [13].
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Figure 3 Difference maps of electron densities between the sintered
samples and the 800°C, 2000 h annealed samples on the Zr ion
plane for (2) (Zro5Y0.15)0, 5 (8YSZ) and (b) (Zry5S¢4.15Ce0,01)
0, ; (10SSZ), on the oxide ion plane for (¢) 8YSZ and (d)

TEEND T Z— )iz LG &,

10SSZ [13].
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Figure 4 XANES spectra of the Zr K-edge for (a) (Zr,35,S¢15Ce001)05 5
(10SSZ): (A, green) 1500°C, 6 h, sintered; (B, blue) 600°C,
2000 h annealed; (C, red) 800°C, 2000 h annealed, and (b)
XANES spectra of the Zr K-edge for (b) 10SSZ: (A, green)
1500°C, 6 h sintered; (B, C) differential spectra from sintered
to (B, blue) 600°C, 2000 h annealed and (C, red) 800°C, 2000
h annealed [13].
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Figure 5 (a) (A) Observed, (B) differential, and (C) simulated XANES
spectra of the Zr K-edge for ZrO,. The red solid line is for
high symmetry (y = 0.5), and it becomes blue as the symmetry
is lowered with Ay = 0.01. (b) Quasi-cubic model used to
simulate the XANES spectra [13].
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Figure 6 (a) Simulated XANES spectra of the Zr K-edge for ZrO,. The

red solid line (A) is for the cubic model, and the blue solid
line (B) is for the tetragonal model. (b) Tetragonal model used
to simulate the XANES spectrum [13].
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Figure 7 Fourier transforms of the EXAFS oscillations for (a)
(Zry55Y .15)0,5, and (b) (Zry5;Scy 15Ce00)0, 5 : 1500°C, 6 h

sintered (green); 600°C, 2000 h annealed (blue); 800°C, 2000
h annealed (red) [13].
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