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1. XRD Patterns
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Figure S1 Powder XRD patterns of (a) BaZrggYo,035 (b) BaZry;Cey1Y02055 (€)
BaZryCep2Y 02035, (d) BaZrysCep3Y02035, (€) BaZrg4CepsY 02035, (f) BaZrg3Ces5Y 02055, ()

BaZI'O'zce().GYo'zO}g, (h) BaZr0,1Ceo,7Yo,203_5 and (1) Baceo'gYO.zog_g after sintering.
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Figure S2 Powder XRD patterns of (a) BaZr, 1Ceo.7Y 020325, (b) BaZry 1Ce.7Y0.15Ybo.0503.5, (¢) BaZrg

Ceo.7Y0.1Yb.103.5, (d) BaZry 1Ce 7Y 0.05sYbo.1503.5 and (e) BaZr, ;Ce(7Ybg,03.5 after sintering.
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Figure S3 Powder XRD patterns of (a) BaCe;sY (2035 (b) BaCeggY(1Ybo 1035 and (c)

BaCe(sYb(,0;.5 after sintering.

1 I I I I
— (c) BaZro.8Yb0.203-5
5
. JL A A k A A
L
e
7 (b) BaZro.8Y0.1Yb0.103-5
g
£
(a) BaZro.sY0.203-5
Jo o | L A .
| | | BaZro,aYlo.an-a (97-|01 8-7803)
L 1 1 1 1
T T T T T T T T T T
20 30 40 50 60 70 80

20/ degree

Figure S4 Powder XRD patterns of (a) BaZrygY 2055, (b) BaZrysYo1Ybo 1055 and (c)

BaZr, gYby 055 after sintering.



2. SEM Images
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Figure S5 SEM images of fractured cross-section of as-sintered (a) BaZrysY(,0s.5 (b)
BaZr7Ce.1Y0203.5, (¢) BaZrgsCep2Y 02035, (d) BaZrysCeo3Y020s5, (€) BaZrgsCeo4Y 02035, ()

BaZr(3Ce)5Y0203.5, (g) BaZrg2Ce6Y 02035, (h) BaZry 1Ceo 7Y 2035 and (i) BaCegY203.s.

Figure S6 SEM images of fractured cross-section of as-sintered (a) BaZry;Cey;Y 02055, (b)
BaZr,1Ce.7Y0.15Ybo.0sO3.5, (¢) BaZrg; Ceo7Y0.1Ybg103:5, (d) BaZryCep7Y0.05Ybo.15035 and (e)

BaZrj1Ce(.7Yb203.5.
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Figure S7 SEM images of fractured cross-section of as-sintered (a) BaCeysY (0,035 (b)

BaCe3Y0.1Yb 1035 and (c) BaCesYbg,03.5.
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Figure S8 SEM images of fractured cross-section of as-sintered (a) BaZrpgY 2035, (b)

BaZrosY0.1Ybo.103.5 and (c) BaZrygYb,,0;3.5.
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Figure S9 Change of voltage of BaZr,Cey7Y.1Ybg 1035 with the elapsed time during switching the

gas fed to the two electrodes at 600 °C.



