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Fig.S1 Polymer-solvent-nonsolvent ternary phase diagram.
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Fig.S2 Pore size distribution of anode substrates before and after reduction in hydrogen at

750°Cfor 5 hours.
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Fig.S3XRD patterns of Ni-BZCY anode substrate and BZCY electrolyte film co-sintered at

1440 °C for 5 h. Standard XRD pattern for BaSO.is also shown for comparison.
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Fig.S41-V and I-P curves of (a)PICTC button cell and (b) cold-pressing cell fueled with humid H;



Table.S1Summary of performance (fueled with humid hydrogen) with protonic ceramic
electrolytesreported in the literature.
BZCY17 (BaZro_1Ceo,7Yo,203), BZFCYO.1(BaC00_4Feo,4ZI‘o,1Y0_103), BZCY35 (Bazro,sceosYo_an)

Electrolyte
Anode Cathode Electrolyte . Pmax(mwem2) Rp(@cm?) Ref.
thickness
BZCY17-NiO BZCY17-SSC BZCY17 350(600°C) 035 []
Dry pressing (Suspension spray) Suspension coating
. BZCY17
BZCYLT IO (gircrw;-nsﬁsnc) Modified 65um 445(600°C) [
ypP g yp g co-pressing
. BZCY17-LSF
BZCYLT NI (Slurry painting with A 140(600°C) 112 [
yp g SSC impregnation) yp 9
BZCY17-NiO BZCY17-BSCF BZCY17 o "
Dry pressing (Slurry painting) Dry pressing 20pm 267(600°C) 06 [l
BZCY17-NiO BZCY17-LSCF BZCY17 o 5
Dry pressing (Slurry painting) Dry pressing S5um 205(550°C) 134 [l
. BCZYYb-BCFZYO0.1
BZCYYb-NiO (BCFZY0.1 BZCYYb 30um 455(500°C) 0.26 [
Dry pressing . - Screen-printing
impregnation)
BZCY35-NiO Sr3Fe207-BZCY3S BZCY3S 14pum 372(600°C) 0.35 [l
(Slurry painting) Dry pressing
BZCY35-NiO i 455(600°C) 0.18
phase-inversion tape (ilzucr:rYgsaiIHEﬁF) Sus ;zicc:):i(s)atin 14pum 312(550°C) 0.45 This work
casting y painting P 9 192(500°C) 1.40
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Fig.S5Long-term characterization of PICTC cell fueled with humid H»
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Fig.S6 Impedance spectra of the single cell when tested in humid H> from 500°C to 700°C
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Fig.S7.Impedance spectra of the PICTC cell operating at different voltageswith humid H, as fuel
measured at 700°C.

Table.S2.Total resistances calculated from impedance spectra (Rimp) and simulated from I-V
curves (Ri.v) for PICTC cell and cold-pressing cell fueled with CH3sOH-N; and H, respectively,
measured at 700 °C

H2 CH3OH-N2
Sample Rimp(Qcm?) Riv(Qem?)  Rimp(Qcm?)  Riv(Qcm?)
PICTC cell 0.288 0.325 0.365 0.447
Cold-pressing cell 0.262 0.315 0.393 0.606
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Fig.S8Temperature dependence of Ryisimulated from impedance spectra of PICTC cell



0.0

@ e P3 Padd2
o M=0.35 * P2 ¢ P1
_____________ ® Padd1

— T

S s YT ——

£ .05 *

&

= m=0.14

= ] e -

o .

D 10{ e DR s

9 . m=0.05
pu e »
m=0.03

1.5 r y y
1.4 1.2 -1.0 08 -0.6
Log[p,](atm)
0.0 e P3 Padd2
a
(b) cos1 e P2 e P1
1T e Padd1
—————— O
G 051 e
g n=0.06
& e e e m e __
g 1o n=1.25 ¢ ¢
3 -1.01 o

o n=0.03 TTTcee-e @ -

o | e—___ TTTem——

S .

— 5.

20 : g T "
03 0.2 0.1 0.0
Log[P,,,l(atm)

Fig.S9.0xygenpartial pressure (a) and hydrogen partial pressure (b)dependences of the simulated
resistances corresponding to each peak (Pi) measured at 600 °C
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