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Report:

Gadolinium doped CefOmaterials (CexGdO..x2, hereafter CGO) have been intensively studiedhénlast
years as conducting electrolytes for electrochelngedis. In fact, CGO, solid electrolytes display &@n
conductivity higher than conventional Yttria-Staeld-Zirconia-based ones and would be able to tpeata
lower temperatures (500 - 700°{1). Aim of the experiment was to determine the laoadl medium range
structure of CGO as a functionxafwhich in turn is strictly related to the mechanisf ionic conductivity.
Micro-crystalline CexGdO,» samples with different Gd concentratioms= 0, 0.125, 0.25, 0.50, 0.75,
0.875, 1.00 have been prepared with Pechini dakhgéhod and fired for 72 hours at 900°C.
ExperimentalG(r) have been obtained from XRPD data collected;a0.30975(1) A (all the samples), and
2>=0.30760(1) A ;X = 0.25, 0.50, 0.75) at T = 90K, withQna[BOA™. We collected experimental data at
two wavelengths close to the Ce-K edge energyderoto obtain the so-called Differential Pair Distition
function [D-G(r)], in order to highlight the Ce contribution to tG¢r).

Data reduction have been carried on using PDFGsbfvare[2] .The G(r) data have been fitted using a so
called Real Space Rietveld analysis applying symmetry constrains and varying cell pastars, atomic
positions, thermal parametd8j.

For r>12 A the long range structural models obtainedtiny Rietveld analysis always fit well the
experimental5(r) functions. In particular fors0.25 the system belongs to a fluoritic phase (sgamepFm-
3m) while for x=0.50 the structure is well described by a cubig/itphase (space groug-3) [4]. The
agreement factorg() are in the 0.07-0.13 range.

The same is obtained even at very lofor pure Ce@ and GdO3; oxides. Conversely, for short interatomic
distances (r<12 A) the same structural models séerfns inadequate for all the intermediate comjusit
Attempts to fit the short range data supposingeeittndom distribution or clustering of Ce/Gd iald not
bring to satisfying results.



A net improvement of the fit was obtained only gsin“two phases” model. This has been calculateidda
into account the cubic phase of pure ga@d GdOs;. Results from the model calculations together \thin
refined relative fractions (%) of the two nanoscpleases’ are shown in Figure 1.

It should be noted that the relative fractions efrich (fluoritic) and Gd-rich (C-type) phases hetmixed
crystals are not exactly what one would expectclampletely segregated materials of the same chémica
composition. This may be an indication of a parti@&ing of Gd and Ce atomic specié$.

Considering theR, values, a large improvement to the fit is obtaimeth the “two-phases model. The
system can be then described by an inhomogeneodsreniof CeQ rich and GdOs rich phases, with a
length of structural coherence limited to ~6-10A.
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Figure 1. Experimental G(r) functions (black cirles). Rethek Figure 2: Experimentals(r) functions ofx=0, 0.50, 1
represent the calculatgd(r) using the long range structural models samples (black lines). The D-G(r) relative to the
(left) and the “two phases” model. x=0.50 sample is also shown (red line).
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Further insight can be obtained by the analysihemDifferentialG(r) functions. In Figure 2 is shown the D-
G(r) relative to the x=0.50 sample (red line). For sakeomparison also thé(r) relative to the same sample
and to pure Cefand GdOs, obtained ah; are also shown. Although the long range struabiitbe x=0.50
sample is C-type (like G@s), the short range [B(r) is strictly related to th&(r) function relative to Ce®
(if we neglect the broadening effect caused byettteaction of D&(r)). This seems to support the idea of the
two-phase model described above. However we mugrline that the analysis of the ®(¥) data is still in
progress.

Since the CGO materials used for the electrochdmglés have fluoritic structure (x<0.25) it seetosbe
crucial to perform a Differential Pair Distributidfunction experiment also at the Gd-K edge in otder
highlight the Gd contribution to th&(r) and verify the presence of C-type subnanometrigOgadroplets
within the Cerium rich CeGdiO..«- fluoritic solid solution.
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