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Fig. S1 (a) XRD patterns of Lag¢Srg4Feo9Ti9205.5 (LSF(oT) before and after reduction. (b) XRD

patterns of La()vﬁsr()AFeo_gTi()VzOg,_g (LSFT), LagvﬁSr0.4Feo_95Tio_203_§ (LSFOQST) and

Lag St 4Fe; ¢Tip203.5 (LSF oT). SEM images of LSF(¢sT after (c) 1h and (d) 3 h reduction under

20% H»-80% Ar at 850 °C.
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Fig. S2 Arrhenius plots of electrical conductivity for LSF(¢sT and R-LSF¢sT in CO,:CO = 1:1

Table S1 Percentages of Fe valence distribution determined by Fe 2p;, XPS fitting.

Samol Percentage A 1
ample verage valence
P Fet Fe3* Fe?* Fe? 8
LSF( 95T 22.70% 52.76% 24.54% / 2.98
R-LSFg¢sT 21.34% 35.90% 41.19% 1.57% 2.75

Table S2 Percentages of relative content of oxygen species determined by O 1s XPS fitting.

Percentage

Sample
01 02 03 02/01

LSF9sT 43.87% 49.05% 7.08% 1.12

R-LSFsT 39.25% 52.87% 7.88% 1.35
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Fig. S3 EIS curves of cells (LSGM electrolyte, LSCF anode) with (a) LSF( 95T, (b) Fe-LSFT or (c)

R-LSF( 5T cathodes at 700-850°Cand (d) at 800°C.

Table S3 Values of polarization resistance components obtained by equivalent circuit fitting (Q

cm?).
samples R, R, R, R4 R
LSF( 95T 0.018 0.088 0.236 0.327 1.009
Fe-LSFT 0.018 0.080 0.163 0.202 1.093
R- LSF( 95T 0.014 0.063 0.120 0.186 0.671




Table S4 Current densities of SOECs with in-situ exsolved cathodes for CO, electrolysis at 800 °C

and 1.5 V.
Current density
Cathode Electrolyte//Anode Ref.
(A cm??)
Cu- YSZ (400um)//
(400pm) 0.24 38
(Lag.75510.25)0.9Cro.4sMng 45Cug 1035 LSCrM-SDC
FeNi;- LSGM (330pum
o (330m 0.38 3
Lag 67510 33F€0 6Nig.067Ti0.3303-5 )//LSC
Ni- YSZ (300um)// 02 0
(Lag.75510.25)0.9(Cro sMng 5)9.90Nig 1 O3-5 LSM-SDC
Ni- YSZ (300pm)/LSM-
, , 0.45 13
(Lag.2Srg 8)0.95Tig.8sMng | Nig 0503+ SDC
YSZ(120um)//LSCE-
Fe-(CegosLag 52510.3)Co.sFeo 5035 1.05 41
SDC
LSGM
Fe-LaO'5SI'0_5FCO3_§ 1.13 42
(250um)//LSCF
LSGM
CoFe- La(),4SI'()_6C00'2FC(),7MO()_103_,5 1.21 12
(250um)//BSCF
LSGM
COFC-SI‘zFel_35M00,45C00_20675 0.82 43
(300um)//BSCF
LSGM This
R-LSF 95T 0.78

(300pm)//LSCF work
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Fig. S4 DRT analysis on R, of (a) LSF¢sT, (b) Fe-LSFT or (c) R-LSFosT at 700-850 °C.
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Fig. S5 LSV curves of cells with (a) LSF¢sT and (b) Fe-LSFT cathode at 700-850 °C.



