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Supplementary Information

Bifunctional electrocatalysts Pry5Sry5Crg1FegoxNiyOss (x=0.1,0.2) for

HOR and ORR of a symmetric solid oxide fuel cell

Table S1. Rietveld refinement results of XRD patterns of samples.

PSCFNy» PSCFNy
Parameters
Perovskite Perovskite
Space Group Pm-3m Pm-3m
a(A) 3.85860 3.87139
b(A) 3.85860 3.87139
c(R) 3.85860 3.87139
a () 90 90
L) 90 90
7 (%) 90 90
Volume (A3) 57.450 58.023
R, (%) 1.94 5.48
Ry (%) 2.46 7.76
Rey (%) 091 1.53

Table S2. Performance comparison of cells in this work and other high-performance

electrolyte-supported single cells reported recently.
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Table S3. Fitting parameters for the impedance spectra of the PSCFN,/LSGM/ PSCFNy

symmetric half-cells at 700 °C-850 °C.

Electrode  Atmosphere Temperature Ro (Q-cm?) R; (Q-cm?) R, (Q-cm?) R; (Q-cm?)
(®)
850 0.20 0.07 1.86
PSCFNy H,
800 0.27 0.19 2.04



750 0.39 0.13 0.37 2.40

700 0.58 0.05 0.68 2.87
850 0.19 - 0.06 0.03
800 0.27 0.03 0.07 0.09
air
750 0.38 0.03 0.13 0.18
700 0.56 0.08 0.24 0.34
850 0.19 0.03 0.10 0.79
800 0.26 0.12 0.18 0.98
H,
750 0.37 0.08 0.42 1.37
700 0.54 0.04 0.81 1.76
PSCFNj,
850 0.19 - 0.02 0.03
800 0.27 - 0.04 0.05
air
750 0.37 0.04 0.05 0.06
700 0.57 0.07 0.08 0.12
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Figure S1 (a) XRD patterns of PSCFN,, LSGM and calcined PSCFN,-LSGM mixture (1:1 mass
ratio), re-PSCFN,: reduced at 850 °C for 10 h in 5% Hy/Ar, (b) Rietveld XRD refinement of the
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Figure S2 SEM-EDS mappings of the PSCFN,, , powder
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Figure S3 The electrochemical impedance

H, and air.
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Figure S4 (a) Typical I-V-P curves, (b) Temperature dependence of the polarization resistance
(R;), (c) DRT analysis of the single cells with the anode (re-PSCFNj ;) fueled with H.
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Figure S5 (a) Typical I-V-P curves, (b) Temperature dependence of the polarization resistance

(R;), (c) DRT analysis of the single cells with the anode (re-PSCFNj ) fueled with H.
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Figure S6 SEM images of the LSGM-supported single cell with a configuration of an re-
PSCFNj, anode, LSGM electrolyte, and PSCFNy, air electrode.
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Figure S7 SEM-EDS mapping images of the re-PSCFN,; anode after the stability tests. The red
circles represent Ni-Fe alloys.
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Figure S8 (a-d) Experimental and fitting results of impedance spectra for PSCFN,/LSGM/
PSCFN, symmetric half-cells at 700 °C-850 °C, (e) equivalent circuit for the impedance spectra.
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