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Figure S1. Scanning electron microscopy images of specimens used in determining

surface-area-to-volume ratios.
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Figure
S2. X-ray photoelectron spectroscopy (XPS) analysis on (a) Ca 2p of CaTiOs3, showing a
Ca 2p;/, peak at 347.9 eV, compared with CaCOj;, which exhibits a Ca 2p3/2 peak at 346
eV;llland (b) Al 2p of Al,O3, displaying a peak at 74.5 eV, compared with SrAl,O,4, which

shows a peak at 73.6 eV.!’]
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function of iron content in SrTi;.y90Fey10003.5 (STFXx). (b) Activation energy (in violet,

left) and

k

q at 600 °C (in turquoise, right) of STFx, derived from electrochemical

impedance spectroscopy measurements on thin-film. Source: Jung et al.[?]
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Figure S4. Surface oxygen exchange coefﬁcient,kchem, of (a) SrTigesFe)35035, (b)

SrTigsFey 5035, and (¢) SrTiyFey30;.5 at 525 °C as a function of CaO infiltration amount.
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Figure SS5. Enhanced surface activity of SrTipg¢sFe3503.5 SrTigsFeysO;5 and
SrTiy,Fe 5035 by CaO infiltration. (a) Electrochemical impedance spectroscopy Nyquist
plot measured at 600°C for symmetrical cells (Electrode|(Sm,Ce)O,_;|Electrode). (b)

Activation factor calculated for each SrTi;y190Fex10003.5 (STFx) cell measured at 575 °C.

(¢) Arrhenius plots of STFx electrode resistance (Relectrode) before and after CaO

infiltration.
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Figure S6. X-ray photoelectron spectroscopy (XPS) analysis on Sr 2p for (a)
SrTiysFeys505.5 (STF50), (b) CaO-infiltrated STF50, and (c) Al,Os-infiltrated STF50 after

annealing at 700 °C for 10 hours.
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Figure S7. CO, temperature programmed desorption (CO,-TPD) analysis result on the
pristine and CaO-infiltrated STF35.

To further confirm that the CaO was uniformly deposited across the entire surface, CO,
temperature programmed desorption analysis was conducted on both the pristine and CaO-
infiltrated STF35. Here, two distinct regions of CO, desorption were observed: desorption of
weakly adsorbed CO, at lower temperatures (200-500 °C) and strongly adsorbed CO, at high
temperatures (500-600 °C). The CaO-infiltrated specimen, which strongly chemisorbed CO,,
exhibited an additional peak at 560 °C compared to the pristine sample, indicating the presence
of additional strong base sites, which is in good agreement with our observations. It also shows

that CaO infiltration not only caused the appearance of a high-temperature peak for strongly

adsorbed CO; in the 500-600 °C range but also shifted the peak for weakly adsorbed CO, in

the 200-500 °C range toward higher temperatures. This indicates that the CaO infiltration

enhanced the overall CO, adsorption strength of the STF surface, suggesting the infiltration

was applied across the entire surface.
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Figure

S8.

SrTiysFeys503.5, and SrTig,Fe 3035 samples before and after infiltration of CaO and

ALO;.

Conductivity

relaxation profiles

measured on SrTij¢Fe)s350;5,
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