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Figure S1. XRD patterns and the corresponding lattice parameters of (a) PSCFM11
and R-PSCFM11, (b) PSCFM27 and R-PSCFM27, and (¢) PSNFM27 and
R-PSNFM27
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Figure S2. XPS spectra of (a) full spectra, (b) Ni 2ps,,, (c) Co 2p, (d) Mo 3d, (e) Fe 2p, (f) O 1s of R-PSCFM11, R-PSCFM27 and R-PSNFM27,

and (g) adsorbed oxygen content of various sample powders.
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Figure S3. (a) Nyquist plot and (b) the corresponding ASR values of the SCFCs
composed of (R-)PSCFM11, (R-)PSCFM27, and (R-)PSNFM27 oxides at 700 °C.

(hydrogen side: H,; oxygen side: O,)
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Figure S4. (a) Nyquist plots and (b) Bode plots of the SCFCs composed of
R-PSCFM11, R-PSCFM27, and R-PSNFM27 oxides at 700 °C in H, atmosphere.
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Figure S5. DRT spectra of the SCFC composed of R-PSNFM27 at various
temperatures in H, atmosphere.
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Figure S6. (a) Nyqusit plot and (b) the corresponding ASR values of the cells
composed of (R-)PSCFM11, (R-)PSCFM27, and (R-)PSNFM27 oxides at 700 °C in
SOEC mode at a voltage of 1.3 V. (hydrogen side: 70%H,-30%H,0; oxygen side: O,)
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Figure S7. Short-term interval reversibility of the RSCCs composed of
(R-)PSNFM27 in two modes (SOFC and SOEC) at 600 °C.



Table S1 Elements content of R-PSCFMI11, R-PSCFM27 and R-PSNFM27

(calculated from SEM-EDX)

Element content (Atomic) (%)

Samples Pr Sr Co Ni  Fe Mo O
R-PSCFM11 673 796 135 842 268 6687
R-PSCFM27 763 916 426 1424 263 62.09
R-PSNFM27 1183 9.9 6.77 2259 326  45.64




Table S2 Relative areas derived from curve deconvolutions of Fe 2p, Co 2p, Ni 2p and O 1s spectra for PSCFM11, PSCFM27 and PSNFM27

Relative area (%)

samples Fe** Fe3" | Co?** Co*" | Ni#* N3t Mo>* Mo®* surface O adsorbed O lattice O
PSCFM11 39.1 609 | 395 60.5 / / 44.0 56.0 56.5 21.1 22.4
PSCFM27 50.2 498 | 64.5 35.5 / / 473 52.7 499 26.9 23.2
PSNFM27 573 427 / / 445 555 53.2 46.8 51.0 28.1 20.9

Table S3 Relative areas derived from curve deconvolutions of Fe 2p, Co 2p, Ni 2p and O 1s spectra for R-PSCFM11, R-PSCFM27 and

R-PSNFM27
samples Relative area (%)
Fe® Fe?™ Fe3* | Co® Co** Co*" | Ni® Ni?* Ni3* Mo>* Mo®* surface O adsorbed O lattice O
R-PSCFM11 17.5 287 538|193 304 503 )| / / / 46.9 53.1 61.2 23.0 15.8
R-PSCFM27 264 360 37.6|343 446 21.1 / / / 53.8 46.2 49.7 28.2 22.1
R-PSNFM27 29.6 32.3 38.1 / / / 93 395 512 57.3 42.7 53.0 31.0 16.0




