Electronic Supplementary Material (ESI) for Materials Advances.
This journal is © The Royal Society of Chemistry 2020

Electromechanical dopant-defect interaction in acceptor-doped ceria

Ahsanul Kabir?, Victor Buratto Tinti?, Maxim Varenik?, Igor Lubomirsky®, Vincenzo Esposito®

aDepartment of Energy Conversion and Storage, Technical University of Denmark (DTU), Kgs. Lyngby
2800, Denmark

bDepartment of Materials and Interfaces, Weizmann Institute of Science (WIS), Rehovot 761001, Israel

& Ce —96.5 (at%)

—89. ¥ 4
Ce —89.5 (at%) ] Mg —3.5 {at%)

ad —10.5 (at%)

Ce —98.6 (at%)

Ce —90.7 (at%) a—f Sc 1.4 (at%)

La —9.3 (at%)

Figure S1: (Top): SEM images of the cold-fractured cross-sectional surface of variously doped ceria
pellets, sintered at 1450 °C for 10 hours. These grains are thermodynamically more relaxed and have
equilibrium shape at the triple point (red line). (Bottom): EDS analysis of the sintered pellets. The
measurement was taken at around five different points at the grain interior and then averaged. As
expected, we found low solubility in MDC and SDC samples. Voltage: 15 keV
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Figure S2: The X-ray diffraction (XRD) pattern of variously doped ceria pellet (Ce1 - M0, 8) where M
= Sc¥, Mg?*, Gd** and La®*. The results are compared with pure ceria (ICSD # 251473). All samples

contain equivalent oxygen vacancy concentration, Vo = 2.5 mol%.

1000000 [ 100000
u
® (@)

o L Oh W os00] T :
800000 s ¥ o 7580000

£ | B

¢=U L G 375CH E

£ 600000 [ fa¥ Y A woc| 5 60000
< [ Wl 425C c

a8 L] o~ & amc| 8

cdo0000 - mq CAF o 40000 |
£ oA Lbc E
200000 W ]..C‘T? < 20000

° % R

ol £ 0
H 3 6 7

50000 100000
* (c) (d)
= L CIE O [ 325
S0 | B ool 7280000 » 5
= 350C -t ) 375C|
N & o § P
g & amo| & 60000 pre
£ wsc| g i #4500
il ¥ aioc| 8 7.
o 040000 |1 AS T
= = o -
E MDC E « L‘S{\, sDC
2 @ 20000 Y%’
a a Sy )
0 n 1 L i
2 6 7 6 7

4 5 4 5
Log Freq (Hz) Log Freq (Hz)

3 4 5 6 2 3 4 5
Log Freq (Hz) Log Freq (Hz)

Figure S3: The frequency-dependent dielectric constant of the doped ceria samples at temperatures
between 300-450 °C.
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Figure S4: Representation of the geometry normalized Nyquist plot (p' vs p") of the (a) GDC and (b)
LDC sample, examined at 300 °C in ambient air. Electrode material: Silver (Ag)
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Figure S5: Representation of the geometry normalized Nyquist plot (p' vs p") of the (a) MDC and (b)
SDC sample, examined at 350 °C in ambient air. Electrode material: Silver (Ag)

Table S1: Summary of the fitting parameters of Eqn 3.

Sample ID (=) M303’ 10-17 (m/V)2 (=) M§°3, 10-17 (m/V)2 7,8 a
LDC 0.5 £ 0.07 0.04 £ 0.001 0.9 * 0.20 0.1 015
+
GDC 6.4 % 0.3 0.10 * 0.01 1-53515— 0.2 *+ 0.08




