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Figure S1. Rietveld refinements of PXRD patterns of (La1–xCax)2(Ni0.75Cu0.25)O4+δ. (a) La2NiO4+δ. (b) 

La2(Ni0.75Cu0.25)O4+δ. (c) (La0.9Ca0.1)2(Ni0.75Cu0.25)O4+δ. (d) (La0.8Ca0.2)2(Ni0.75Cu0.25)O4+δ. (e) 

(La0.7Ca0.3)2(Ni0.75Cu0.25)O4+δ. (f) (La0.6Ca0.4)2(Ni0.75Cu0.25)O4+δ. 

 

 

 

 

 

 



Table S1. Summarized refinements results of (La1–xCax)2(Ni0.75Cu0.25)O4+δ. ((a) La2NiO4+δ. (b) 

La2(Ni0.75Cu0.25)O4+δ. (c) (La0.9Ca0.1)2(Ni0.75Cu0.25)O4+δ. (d) (La0.8Ca0.2)2(Ni0.75Cu0.25)O4+δ. (e) 

(La0.7Ca0.3)2(Ni0.75Cu0.25)O4+δ. (f) (La0.6Ca0.4)2(Ni0.75Cu0.25)O4+δ. 

Parameter (a) (b) (c)# (d) (e) (f) 

Space group I4/mmm 

a (Å) 5.4593(5) 5.4431(4) 5.4032(2) 5.3746(4) 5.3723(3) 5.3751(6) 

c (Å) 12.689(1) 12.802(1) 12.7414(3) 12.729(1) 12.7311(9) 12.742(1) 

V (Å³) 378.17(6) 379.30(5) 371.98(1) 367.69(5) 367.44(4) 368.15(7) 

z(La/Ca) 0.3598(2) 0.3605(3) 0.3619(1) 0.3612(2) 0.3608(2) 0.3611(3) 

z(O(1)) 0.163(2) 0.175(3) 0.1702(9) 0.172(2) 0.172(3) 0.176(5) 

x(O(3)) 0.05* 0.07(2) 0.051(8) 0.05(2) 0.04(2) 0.07(2) 

z(O(3)) 0.202* 0.225(9) 0.202(4) 0.204(8) 0.19(2) 0.19(2) 

Biso(La/Ca) (Å²) 2.3(1) 2.6(1) 0.24(2) 2.0(1) 2.1(1) 1.7(1) 

Biso(Ni/Cu) (Å²) 2.6(2) 2.7(2) 0.21(5) 2.0(3) 2.2(3) 1.7(3) 

Biso(O(1)) (Å²) 3.8(4) 2.7(5) 0.4(1) 2.0(5) 2.0(5) 1.7(6) 

Biso(O(2)) (Å²) = Biso(O(1)) = Biso(O(1)) = Biso(O(1)) = Biso(O(1)) = Biso(O(1)) = Biso(O(1)) 

Biso(O(3)) (Å²) = Biso(O(1)) = Biso(O(1)) = Biso(O(1)) = Biso(O(1)) = Biso(O(1)) = Biso(O(1)) 

P(La) 1 1 0.888(8) 0.82(2) 0.84(2) 0.84(2) 

P(Ca) -- -- 0.112(8) 0.18(2) 0.16(2) 0.16(2) 

w (wt.%) 100 100 100 100 100 89(4) 

RBragg(%) 6.74 5.08 4.67 6.00 5.32 6.55 

Space group+      Fm3̅m 

a (Å)      4.809(1) 

Biso(Ca) (Å²)      2.0* 

Biso(O) (Å²)      2.5* 

w (wt.%)      11(4) 

RBragg (%)      29.0 

Rp (%) 4.91 6.12 7.08 5.92 5.89 5.75 

Rwp (%) 6.26 7.87 9.85 7.37 7.53 7.49 

Χ² 1.95 1.20 2.90 1.21 1.29 1.28 

* Fixed during refinements. # Mo-Kα1 radiation. + CaO. 

 

 

 

 

 

 

 

 

 



 

Figure S2. SEM images and EDXS elemental distributions of a fresh (La0.9Ca0.1)2(Ni0.75Cu0.25)O4+δ 

bulk sample. 

 


