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1. XRD analysis
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Fig. S1 Room temperature powder XRD patterns of SrZrOj; sintered at 1100, 1200, 1300, and 1350 °C

for 24 h in ambient air.
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Fig. S2 Room temperature powder XRD patterns of CaZrOs3, SrZrO;, and BaZrO; sintered at 1300 °C

for 24 h in ambient air.



A |/_\. BaZrOs (JCPDS 00-006-0399) |
Bao0.95Zr03-5
A FAY
A iy
E T T T T
> a
=
2 Bao.e7ZrO
> " " 20.972r03-5
A
5 A A & }L A Y 4 :
"E T T T T T
B a
BaZrOs3
A A
| A A
L L |
b ; 4 l e S i3
20 30 40 50 60 70 80
20/ degree

Fig. S3 Room temperature powder XRD patterns of Baj 9sZ1rO;_5, Bag 9721055, and BaZrOj; sintered at
1300 °C for 24 h in ambient air.

2. XPS analysis
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Fig. S4 Sr 3d XPS spectra of SrZrO; sintered at (a) 1100 °C, (b) 1200 °C, (c) 1300 °C, and (d) 1350

°C in ambient air.



3. Conductivity
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Fig. S5 (a) Total conductivities and (b) surface protonic conductance of the porous samples of

Bay 9521055, Bag 97Z2r05_5 and BaZrOs; in dry and wet (pH2O =0.04 atm) Ar atmospheres. All the samples

were sintered at 1300 °C for 24 h in ambient air.
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Fig. S6 (a) Total conductivities of SrZrOj; (sintered at 1100, 1200, 1300 and 1350 °C) in dry and wet (

Pryo — 0.04 atm) Ar atmospheres, and (b) surface protonic conductivity after subtraction of the dry

conductivities.
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Fig. S7 (a) XRD pattern and SEM image, and (b) total conductivities measured in dry and wet (p 10 =

0.03 atm) of Bag 97ZrO;_; with relative density above 90% obtained by sintering at 1650 °C for 24 h.

During the sintering process, the sample was covered with as-synthesized Bag¢;ZrO5.5 powder to

prevent evaporation of BaO.
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Table S1 Derived  2° dependences and predicted preexponentials of surface protonic conductance within the chemisorbed water layer at* 2° =

1 and 0.04 atm according to four models of dissociation and transport in cases of low coverage (Sun et al., Appl. Surf. Sci., 2023, 611, 155590),

for which molecular or dissociated chemisorption have the same parameters. Also included are predictions for full coverage, where there are no

p . . . . . .
1,0 dependences, but differences between molecular or dissociated dominance. The predicted preexponentials are calculated based on a rough

estimate of density of surface adsorption sites (i.e., terminating cations) and oxygen-oxygen distance for proton jumps that should be equally valid

for perovskites as for binary oxides.

cms-s  cms-sa cms-a
Model Parameter q d d cms-sa  cds-sa cms-a  cds-a cma-a

cds-s cds-sa cds-a

n
nin G o PHY0 172 1 3/2 0 (full coverage)
s,H 0
G0H+0(SK),pH20= 1 atm 2x106  3x10° 3x1012 1.5x103  8x10* 1x103 8x10* 1.5x1073
G . (SK) szO=0.o4 atm 4x107  1x10°10  4x]1013 1.5x10°  8x104 1x103 8x10* 1.5x1073
sH 0 ’

Table S2 Experimental preexponentials of surface protonic conductance within the chemisorbed water layer and the physisorbed layer at Piyo _

0.04 atm.
. Type of Sample SZ0- SZ0O- BZ0- Ba()_97ZI’O3_5- Bao.95ZrO3_5-
Conditions i
conduction Parameter 1100 1200 1300 1300 1300
High T, wet chemisorbed G,/ SK 5x104 2x1073 6x104 6x107 2x1073
Low T, wet  1tphysisorbed G,/SK 102! 1022 102!




