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Table S1 

Literature data on solid solution formation ranges in pseudo-binary Sr1-xLaxVO3-δ system 

Reported compositional range Crystal lattice Ref. 

0.6 ≤ x ≤ 1.0 hexagonal (rhombohedral) [1] 

x < 0.6 

0.60 ≤ x < 0.77 

0.77 ≤ x < 1.0 

multiphase 

rhombohedral LaCoO3-type 

orthorhombic GdFeO3-type 

[2] 

x < 0.8 

0.8 ≤ x ≤ 1.0 

cubic 

tetragonal 

[3] 

0.1 ≤ x < 0.7 cubic perovskite * [4] 

0.7 ≤ x ≤ 1.0 tetragonal perovskite  

0.5 ≤ x ≤ 0.8 cubic perovskite [5] 

0.5 ≤ x ≤ 0.7 rhombohedral [6] 

0.8 ≤ x ≤ 1.0 pseudotetragonal  

x = 0.7, 0.8 cubic perovskite [7] 

x = 0.3, 0.5, 0.7 cubic perovskite ** [8,9] 

x < 0.5 

x = 0.5 

0.6 ≤ x ≤ 0.8 

0.9 ≤ x ≤ 1.0 

multiphase 

cubic perovskite *** 

multiphase 

orthorhombic perovskite 

[10] 

* phase purity or lattice symmetry is not certain for some samples. 
** broadened XRD peaks; phase purity is not certain. 
*** phase purity is not certain. 
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Figure S1. Calculated Goldschmidt tolerance factors for Sr1-xLnxV1-yNbyO3: Ln = La (top) and Ln = Y (bottom). 

 

Notes:  

1) Tolerance factors are calculated using Shannon’s radii Ref. [11]. 

2) Ionic radius of Y3+(CN = 12) was estimated based on the standard 11% increase from nine-coordinate radii for other 

rare-earth ions, as suggested in Ref.[12]. 
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Figure S2. XRD patterns of as-prepared Sr0.8Ln0.2V1-yNbyO3-δ ceramics.  
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Figure S3. Relative weight gain on oxidation of powdered Sr0.8Ln0.2V1-yNbyO3-δ ceramic samples in one heating/cooling 

cycle in air. 
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Figure S4. XRD patterns of Sr1-xLnxV1-yNbyO3-δ oxidized in air in one heating/cooling cycle (2°C/min, Tmax = 1000°C). 

Most intense reflections of LaVO4 (JCPDS PDF # 75-3158), YVO4 (JCPDS PDF # 82-1968) and unidentified phase(s) 

are marked with symbols. Unmarked intense reflections belong to Sr2V2O7 phase (JCPDS PDF # 81-0737). 
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Figure S5. Relative length change of Sr0.8Ln0.2V1-yNbyO3-δ ceramic samples on oxidation in one heating/cooling cycle 

(3°C/min) in air. 

 

Oxidation in air is accompanied with significant dimensional changes as confirmed by dilatometry (Fig.S5). Significant 

expansion at 500-700°C originating mainly from SrVO3→Sr2V2O7 phase transformation is followed sometimes with 

some contraction at temperatures close to 1000°C (maximum T used in this work). This occurs due to the plastic 

deformation of samples under non-zero mechanical load in dilatometric equipment, possibly caused by formation of 

intermediate phases with low melting point, such as Sr(VO3)2 (Tmelt = 645-690°C) or V2O5 (Tmelt = 681°C). The 

deformation results in a length contraction of bar-shaped ceramic samples accompanied however with expansion of 

cross-sectional area, overall volume increase, and reduction of porosity. Qualitatively, deformation of samples is not 

completely reproducible (Fig.S6), probably due to slightly different initial dimensions and mechanical load (not 

controllable in the present case), but the shape of dilatometric curves remains the same. Table S2 compares the 

dimensional changes for two Sr0.8La0.2V0.90Nb0.10O3-δ ceramic samples after dilatometric measurements up to 750°C and 

1000°C, and Fig.S7 illustrates the corresponding evolution of microstructure. 
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Figure S6. Reproducibility of relative length changes of Sr0.8La0.2V0.90Nb0.10O3-δ ceramics on heating in air. Samples 1 

and 2 were heated to 1000°C, and sample 3 – to 750°C. 

 

 

Table S2 

Dimensional changes of Sr0.8La0.2V0.90Nb0.10O3-δ ceramics after dilatometric studies (see Figure S6) 

Sample 2 (Tmax = 1000°C) Sample 3 (Tmax = 750°C) 

  

after experiment: 

 ∆L, % ∆S, % ∆V, % Density, g/cm3 

Sample 2 -1.2 8.7 7.4 3.10 

Sample 3 5.6 12.2 18.5 2.94 

Note: L, S and V are the bar-shaped sample length, cross-section area and volume, respectively 
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Figure S7. Comparison of microstructure of Sr0.8La0.2V0.90Nb0.10O3-δ ceramics: as-prepared (top) and after dilatometric 

studies in air at 25-750°C (middle, sample 3) and at 25-1000°C (bottom, sample 2).  
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Figure S8. SEM micrographs of fractured Sr0.8La0.2V0.90Nb0.10O3-δ ceramics: (A) as-prepared and (B) after conductivity 

relaxation studies in one 10% H2 → Ar → 10%H2 redox cycle at 900°C. 
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Figure S9. Comparison of the lattice parameters of perovskite-type Sr0.8Ln0.2V1-yNbyO3-δ: as-prepared (closed symbols) 

and after heating-cooling cycle (Tmax = 1200°C) in argon flow (open symbols). 
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Figure S10. Dilatometric curves of Sr0.8Ln0.2V1-yNbyO3-δ ceramics on heating (solid lines) and subsequent cooling (dotted 

lines) in argon flow. The curves are shifted with respect to each along Y axis for clarity.  
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Figure S11. Dilatometric curves of Sr1-xYxV1-yNbyO3-δ ceramics in 10%H2-N2 atmosphere. 

 

 

 


