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Figure S1. Micro-scale diagram of PBFN electrode after reduction.
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Figure S2. Microstructure of reduced PBFN electrode and the EDS analysis of the

matrix (a) and exsolved nanoparticles (b).
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Figure S3. (a) EDS mapping of R-PBFN and (b) line scan of R-PBFN.



Figure S4. (a) HRTEM of PBFN, and (b) EDS map of PBFN.
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Figure S5. XPS spectra of Pr 3d.
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Figure S6. TEM images of R-PBFN, (a) nanoparticles, (b) matrix and corresponding EELS

profiles (c).



Table S1. Electrochemical performance for symmetrical electrodes under H, fuel

conditions in SOFC mode.

Electrode Electrolyte Thickness = Temperature MPD R,@OCV R,@air R,@H, Ref
(um) (°C) (mW/cm?) (Q-cm?)

Lag S192S¢o ,Mng 05 Ssz 300 900 310 0.3 1

LaSr,Fe,CrO, LSGM 500 800 264 0.454 0.24 0.36 21

Lag3Sro7Fe7Cro 303 LSGM 500 800 300 0.1 0.4 3]

Lay7Cag3CrO; YSZ 350 850 92.1 2.17 0.15 4]

Pro,Ca3Cr;yMnyO; YSZ 370 950 250 1.5 B

La,SrgTijp<FeyO35-5 YSZ 1000 900 70 0.2 6]

PrBaMn,Os, ;s YSZ 300 800 245 0.3 0.02 71

Lag ¢St; 4MnOyy5 SDC 300 800 294 0.46 0.19 (8]

Lag 7Ca3Cro sNig203.5 LSGM 400 800 254 0.08 9]
Smy 95Ce0 0sFeO; YSZ 700 800 130 0.15 [10]
Lag ¢Cag 4Fe 3Nig 203 SDC 280 800 140 0.15 [11]
Lag sStoFeq sCug 205 LSGM 300 800 203 0.6 0.24 [12]
Smy oSt FegoRug 1055 SDC 600 800 119.69 0.3 0.93 (13)
Lag sSt; 2Fe.9C0, 104 LSGM 300 800 237 0.21 14
R-PrsBaysFeysNig,0; YSZ 300 800 300 0.256 0.108 0.101 This

work
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Figure S7. The short stability test in SOFC mode, first at 700 ‘C@0.7 V(a), then

increasing to 800 ‘C (b) and decreasing to 700 ‘C(c).
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Figure S8. Symmetrical cell performance in wet hydrogen at various temperatures

with R-PBFN electrode (a) I-V-P plot and EIS curves (b).



Table S2. Electrochemical performance for different electrodes for CO, electrolysis in

SOEC mode.
Cathode YSZ Anode Test Current R, Ref
Thickness conditions density (Q-cm?)
(A/cm?)

Lag 75Sr( 25Cry sMng 5055 2mm Lag 75Sr(25Crg sMng 5055 800@CO, 0.18@2.0V 2.0@2V [15]
Lag3Sr7Fe7Cro 3035 300pum Lag3Srg7Fe7Cro303.5 800@CO,:CO 90:10  0.28@1.5V 1.33@OCV [16]
Lag3Sro7Fe7Ti93035 300pum Lag3Srg7Fe7Ti93055 800@CO2 0.521@2.0V 0.08@2V [17]
Lay ¢St 4Feg 9oMng 103.5-GDC 200pm Lag 6510 4FepoMng 035-GDC ~ 800@CO, 0.521@2.0V [18]
Exsolved Ni  500pm Lag gSrp.MnO;_5 800@CO, 1.11@2.0V 0.51@l.6V [19]
(Lo 2Sro.8)0.95 Tip9oMng 1 Nip0s03.5

Lag 7S1r92Cey.1Cro sFep 5055 300pum (Lag 6S10.4)0.95C00.2Fe0 5035 850@CO,:CO 70:30  0.31@2.0V 0.459@2V [20]
Lag 5Sr0.5F€0.95V0.0503-5 500pum Lag S19,MnOs_5 800@CO, 0.62@l1.6V 0.44@l1.6V [21]
R-PrsBagsFeysNip20;.5 300pm PrysBagsFeysNip,0;3.5 800@CO;, 0.864@2.0V 0.88@1.4V This

Work
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Figure S9. |-V curves (a) and EIS (b) of the PBFN based SSOC for pure CO, electrolysis

at different temperatures.
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