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Supplementary Materials

Table S1. Final synthesis temperature of the La2xCaxNiOus+ samples, specific surface area of the powdered materials, de-
termined by the BET method and theoretical density, calculated from the X-ray diffraction (XRD) data.

R Tint SBET PXRD

Sample Composition [°C] [m?g ] g em™]
LNO La;NiOys 1100 1.24 7.04
LCNOO1 La; 9Cag 1NiOuss 1100 1.30 6.85
LCNOO2 La; sCa2NiOuss 1100 1.39 6.72
LCN003 La1_7Cao_3NiO4+5 1100 163 660
LCN004 La1_6Cao_4NiO4+5 1 100 153 647

Table S2. Summary of bond-valence and global instability indexes (GII) for the La>xCaxNiOs+ samples calculated by
Rietveld method from the HRD data.

x=0.0 x=0.1 x=0.2 x=0.3 x=04
La® 2.58(1) 2.69(1) 3.003(2) 3.14(1) 3.523(3)
Bond valence sum Ca™ - 1.55(1) 1.725(1) 1.80(1) 2.024(2)
(BVS) 0o1°? 2.137(1) 2.253(1) 2.421(1) 2.572(1) 2.768(1)
022 1.61(1) 1.69(11) 1.778(2) 1.89(1) 1.987(2)
Ni*? 2.35(1) 2.47(1) 2.648(0) 2.75(1) 3.063(0)
Ni oxidation state 2.34(1) 2.32(1) 2.38(1) 2.40(1) 2.40(1)
Global instability index (GII) 0.34 0.37 0.38 0.44 0.63
GII [42] 0.2904 0.3162 0.3595 0.4952 -
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Figure S1. Temperature dependences of mass loss (TG) and differential scanning calorimetry (DSC) curves for La2NiOus

and La19Ca0.1NiOs+ samples in Hz-containing atmospheres.
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Figure S2. Experimental and calculated XRD patterns of the La2NiOus+ sample.
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Figure S3. Experimental and calculated XRD patterns of the La1.9Ca0.1NiOu+ sample.
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Figure S4. Experimental and calculated XRD patterns of the La1sCao2NiOs+» sample.
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Figure S5.
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Figure S6. Experimental and calculated XRD patterns of the La1.6Cao4NiOu+ sample.
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Experimental and calculated XRD patterns of the La1.7Ca03NiOa+ sample.
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Figure S7. Experimental XRD patterns of the La2NiOus+ sample obtained during heating in syn-
thetic air up to 700°C with a rate of 10°C/min. In Situ XRD data obtained at the precision diffrac-
tometry-2 station (SSRTC, Novosibirsk) at a wavelength of 0.101 nm.
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Figure S8. Temperature-programmed isotope exchange of oxygen with C%0z in the flow reactor
for La2xCaxNiOa+. Points —experiment, lines—modeling.
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Figure S9. The oxygen fraction exchanged during the TPIE run.
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Figure §10. Temperature programmed isotope exchange of oxygen with C*0z in the flow reactor
for LazNiOa+s. Points —experiment, lines —modelling.
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Figure S11. Schematic illustration for mathematical model of oxygen isotope exchange with C'3Oz
in the flow reactor for Ca-doped La nickelates [29].
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Figure S12. Microstructure of the LNF/LCNO electrodes on the SDC substrate. (Tsint = 1250 °C) (left column of images, x
1500); SEM images of the LaNiosFeo4Os (LNF) collector and La2xCaxNiOsw» (LCNO) functional layers (right column of im-
ages, x 4500).

Table S3. Average particle size (<d>) of LCNO electrodes.

Sample Composition <d>, [pm]
LNO La;NiOuys 0.51
LCNOO1 La; oCag1NiOg+s 0.57
LCNOO02 La; 5Ca02NiOg+s 0.94
LCNO03 La; 7Cap3NiO4+5 0.76




