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Figure 1-SI: Powder XRD patterns of Ce1xyZrsLayO2-- complex oxides annealed at 600°C under air
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Figure 2-SI: Powder XRD patterns of Ce1-xyZrxLayO2-- complex oxides annealed at 1200°C under air
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Figure 3-SI: Comparison of the best fit simulations of the 1**La NMR spectra of Ceoslao.101.95 annealed at 600°C and using
one- (left) and two- (right) Czjzek-like components. Simulations account simultaneously for the static (top) and spinning
(bottom) experimental spectra.
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Figure 4-SI: Comparison of the best fit simulations of the **La NMR spectra of Ceo.sZro.12La0.0sO1.96 annealed at 600°C and
using one- (left) and two- (right) Czjzek-like components. Simulations account simultaneously for the static (top) and spinning
(bottom) experimental spectra.
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Figure 5-SI: Comparison of the best fit simulations of the 13°La NMR spectra of CeoslLao.101.95 annealed at 1200°C and using
one- (left) and two- (right) Czjzek-like components. Simulations account simultaneously for the static (top) and spinning
(bottom) experimental spectra.

Ceg.54Zrg.12La0,0801.96 Tear = 1200°C

100%

8so = 299 ppm o o

Asn 2 gp 8so = 284 ppm 8so =296 ppm
653 =47.9 ppm Adso =40.7 ppm Adso =54.9 ppm

oc = 9.89 MHz oc = 4.62 MHz oc = 11.65 MHz

MAS

L 1 1

Il L Il L Il
500 0 -500
139 a frequency (ppm) 139 a frequency (ppm)

L L J L L L L L L L L L L L J

Il
500 0 -500 -1000 -1500

Il Il Il Il Il Il
1500 1000 -1000 -1500 1500 1000

Figure 6-SI: Comparison of the best fit simulations of the 13°La NMR spectra of Ceo.saZro.12La0.0s01.96 annealed at 1200°C and
using one- (left) and two- (right) Czjzek-like components. Simulations account simultaneously for the static (top) and spinning
(bottom) experimental spectra.
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Figure 7-Sl: Best fit simulations of the *3°La NMR spectra of Ceo.70Zro.15L.a0.1501.95 annealed at 600°C (left) and 1200°C (right)
and using two Czjzek-like components. Simulations account simultaneously for the static (top) and spinning (bottom)
experimental spectra.
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Figure 8-Sl: Best fit simulations of the ***La NMR spectra of Ceo.s0Zro.20La0.2001.90 annealed at 600°C (left) and 1200°C (right)
and using two Czjzek-like components. Simulations account simultaneously for the static (top) and spinning (bottom)
experimental spectra.




New assignement proposal
V3> V1> Vs> Vv, (Nakamoto)
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Figure 9-SI : Schematic representation of various valence and deformation vibration mode of Td site, following the frequency
order proposed by Nakamoto.*
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Figure 10-SI: Raman spectra deconvolution of Ce1-xyZrxLayO2-- complex oxides annealed at 600°C
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Figure 11-SI: Raman spectra deconvolution of Cei1-xyZrxLayO2- complex oxides annealed at 1200°C
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Figure 12-SI: Raman spectra of Ce1x-yZrxLayO2z complex oxides annealed at 1200°C
TABLE CAPTION
Table 1-SI : Elemental analysis obtained by ICP-OES
Theoret.lc.al %at. Ce %at. Zr %at. La
compositions
Ceo.9La.101.95 89 - 11
Ce0.8Zr0202 80 20 -
Ceo.8Zr0.12L.a0.0801.96 80 11 90
Ceo.77Zro.15Lao.1501.92 71 14 15
Ceo.6Z10.20La02001.90 60 20 20
Ceo.62Zr0.30L20.0801.96 60 32 8




Table 2-SI: Structural and textural characteristics of Ce1-xyZr«REyO2-; oxides annealed at 1200°C under air

Compositions Cell Parameters Crystallite size
(T, = 1200°C) (A) (nm)
Cegolag 10105 5.449 (1) 97 (1)
CeggZrp,0, 5.367 (3) 66 (1)
CeggZro.12L20,0801.96 5.413 (1) 39(1)
Ceg72rp15L80,1501.92 5.423(2) 36 (1)
Cegglro;Lag 0199 5.411 (1) 29 (1)
Ceg522r0.3L30,0801.95 5.346 (4) 55 (1)

Table 3-SI: Experimental 1**La NMR Parameters of Ce1.xyZrRE,O,.. complex oxides annealed at 1200°C under air.

Compositions Y%sitel ol ASiwl ocl %site2  §io2 ASise2 oc2
- o
(Tear =1200°C) (ppm) (ppm) (MHz) (ppm) (ppm) (MHz)
Ceo.9L20,101.95 - - - - 100 266 33 13.1
Ceo.8Zr0.12 Lag.0sO1.96 19 284 40.7 4.62 81 296 54.9 11.6
Ceo.7Zr0.15 Lag 150192 27 273 33.8 9.94 73 329 33.3 18.6
Ceo.6Z10.2 Lag201.90 25 275 18.0 12.1 75 346 26.9 20.1
Table 4-SI: Experimental 13°La NMR Parameters of Cei..,Zr«RE,O,., complex oxides with error bars.
< nEpUULNE B e S e condihonnelle - de tableau -
Presse-papiers n Police 5 Alignement n Nombre 5 Style Cellules
= % 292,93
A B C D E F G H | J L M N o P Q R S T W
sfol 120,11
600°C +/- 1200°C +-
site % Siso  ABiss Ca % Siso  Abiss Cq site % Bisa  Abiso Ca % Bisa  Abiso Ca
(ppm)  (kHz) MHz (ppm)  (kHz) MHz (ppm)  (kHz) MHz (ppm)  (kHz) MHz
Ceg,50Zrp,10La0,1002 Cey,0Zro,10La0,1002
lag 75 203 | 522 213 08 004 01 lagy 66 293 292 272 04 013 01
lag 25 277 371 878 05 008 019 lag 34 282 1310 7,57 07 023 025
Ce,62Zrp,30La0,04Y0,0402 Cey,52Zro,30La0,04Y0,0402
lag, 58 324 1629 194 30 113 051 lag 70 379 999 296 24 059 03
lag 42 285 520 887 07 024 03 lag 30 302 793 125 14 074 05
Ceg,70Zrp,19L20,1502 Cey,70Zro,10La0,1502
lam 67 203 354 276 11 035 02 lam. 73 379 4.00 72 17 N3\ na




Table 5-SlI: Supplementary Experimental RAMAN Parameters extracted from spectra deconvolutions of Ce1.«,ZrRE,O>.,
complex oxides annealed at 600°C under air.

Compositions

’ 2-
(T... = 600°C) TaVe'l

g T,[Vo?] T,[0%]

Wave Wave Wave . i Wave
Intensity Gaussian Shape
number number number (a.u) (%) number

(em?)  (em?)  (cm?) o 0 (cm?)
Cepolag 065 252 455 540 0.037621 97 598
Cep.sZro.12L30.0801.06 263 460 542 0.015348 99 596
Ce72rg.15Lag 1501 92 259 460 542 0.020556 100 596
Cep.6Zr0.20L30.2001.90 260 458 547 0.053512 97 599
Cep 6220 30L80.0801 06 261 462 541 0.030656 97 598

Table 6-SI: Experimental RAMAN Parameters extracted from spectra deconvolutions of Ce1.x,ZrRE,O;., complex oxides
annealed at 1200°C under air.

Compositions

(T,,, = 1200°C) TVl P TalVo'] T2[07]
Wave Wave Wave i i Wave
number number number ) SR S 2N number
(cm?) (cm?) (em?) a.u) (%) (cmt)
Cegolag:0;0s 245 457 540 0.14327 90 585
CeosZrp.13L80.0801 06 255 458 568 0.019787 99 636
Cey72Zrg15Lag 1501 52 255 464 545 0.007307 95 584
CegeZroalag,04 00 265 467 545 0.020298 93 590

Table 7-SlI: Supplementary Experimental RAMAN Parameters extracted from spectra deconvolutions of Ce;.x,ZrRE,O>.,
complex oxides annealed at 1200°C under air.

- Foe T,[0%] N Ni.
Compositions Intensit Intensit G = Sh Ty
(Tcal =1200°C) ntensity ntensity aussm;n ape N = [0° ] e =—
(a.u.) (a.u.) (%) Faq XLa
Cegolag10;.05 8.2837 0.28672 62 0.0346 0.3460
CeygZrp15La0,0501 06 3.8858 0.26876 62 0.0692 0.8650
Ceg7Zrp15Lag.1501 67 1.1623 0.27344 28 0.2308 1.5387

Ceg 620201302001 90 1.9758 1.2984 0 0.6571 3.2855




