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Table S1. The thermodynamic cycle used to calculate the enthalpy of drop solution (AHqs)
of Pr;03 in 3Na;0-4Mo03 at 800 °C.

reaction

AH (k] mol-1)

PrPO4 (s, 25 °C) = 1/2Pr20s3 (soln, 700 °C) + 1/2P20s (soln, 700 °C)
Pr20s3 (s, 25 °C) = Pr203 (soln, 700 °C)

P20s (s, 25 °C) — P20s (soln, 700 °C)

1/2Pr20s (s, 25 °C) + 1/2P20s (s, 25 °C) — PrPO4 (s, 25 °C)

AHz = 2AH1 - AHs + 2AH4 = -192.54 * 16.40 k] mol-?

Pr20s (s, 700 °C) = Pr20s (s, 800 °C)

Pr20s3 (s, 25 °C) = Pr20s3 (soln, 800 °C)

AHds = AHz + AHs = -177.85 * 16.40 k] mol-1

AH1=147.54+0.96!
AH2

AH3 =-164.60 * 0.85 2
AHs=-326.11+8.131

AHs =14.69 £0.223
AHas

Table S2. Born-Haber cycles used to calculate the lattice energies (U) of BLnC and BGLC

samples.

reaction

AH (k] mol-1)

Ba (s, 25 °C) = Ba (g, 25 °C)

Ba (g, 25 °C) - Ba?* (g, 25 °C) + 2e-
Ln (s, 25°C) = Ln (g, 25 °C)

Ln (g, 25 °C) = Ln3+ (g, 25 °C) + 3e-
Co (s,25°C) = Co (g, 25°Q)

Co (g, 25°C) = Co3* (g, 25°C) + 3e-
Co (g, 25°C) = Co** (g, 25 °C) + 4e-
02 (g, 25°C) = 20 (g, 25°C)

0 (g 25°C) + 2e- = 02 (g, 25°C)
For BLnC

Ba (s, 25 °C) + Ln (s, 25 °C) + 2Co (s, 25 °C) + (3-6/2)02 (g, 25 °C) =
BaLnCo206-5 (s, 25 °C)

Ba?+ (g, 25 °C) + Ln3+ (g, 25 °C) + (1+28)Co3+ (g, 25 °C) + (1-28)Co**
(g 25°C) + (6-8)0% (g, 25 °C) = BaLnCo020s6-s5 (s, 25 °C)

AH1=179.8+5.04

AH2 =1468.071 £ 0.001 >
AHs

AH4

AHs=425.1+2.1+*
AHe=5641.1+5.85
AH7=10588+115

AHg =498.458 + 0.004 ¢

AHo=7037
AH10 = AHg el
0

U = - AH1 - AHz - AHs — AH4 - 2AHs - (1+28)AHs - (1-28)AH7 - (3-6/2)AHs — (6-8)AHs + AH1o

For BGLC

xGd (s, 25 °C) + (1-x)La (s, 25 °C) — xGd (g, 25 °C) + (1-x)La (g,
25°C)

xGd (g, 25 °C) + (1-x)La (g, 25 °C) = xGd3+ (g, 25 °C) + (1-x)La3* (g,
25°C) + 3e-

Ba (s, 25 °C) + xGd (s, 25 °C) + (1-x)La (s, 25 °C)+ 2Co (s, 25 °C) +
(3-6/2)02 (g, 25 °C) —» BaGdxLai-x C020s-5 (s, 25 °C)

Baz* (g, 25 °C) + xGd3+ (g, 25 °C) + (1-x)La3+ (g, 25 °C) + (1+26)Co3+

(g 25 °C) + (1-28)Co** (g, 25 °C) + (6-8)02- (g, 25 °C) — BaLnC0206-5

(s, 25 °C)

AH3
AHa4

AH10 = AHg el

§)

U = - AH1 - AHz - AHs — AH4 - 2AHs - (1+28)AHs - (1-28)AH7 - (3-6/2)AHs — (6-8)AHs + AH1o




Table S3. Enthalpies of sublimation (AHz) and ionization (AH4) of Ln elements.

element AHs (k] mol-1)

AHa (K] mol-1)

La 4345+3.08 3467.60%0.085
Pr 356.6£3.08 36399+195
Nd 325.6+2.08 3704.8+4.35
Gd 4069+2.08 3740.3 £3.85

Table S4. BGLC37and BGLC82 as-prepared (AP) and after the stability treatment at 400
°C, 72 hiin 1.5 bar of steam (ST).

lattice parameters

sample Space treatment X2 Rwp
group a(h) b (4) N V (33)
BGLC37 ~ Lmmm AP 3.8941(3) 7.8170(5) 7.6876(4) 23401 131 2.72
BGLC37 ~ Lmmm ST 39039 (2) 7.8195(5) 7.6534(3) 233.63 137 5.6
BGLcgz ~ Lmmm AP 3.89054(5) 7.7963(1) 7.58061(8) 229.94 137 2.28
BGLcgz ~ Lmmm ST 3.8944 (4) 7.8001(9) 7.5739(6) 23010 112 555
BLC
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Figure S1. Profile fitting of the XRD pattern of BLC.
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Figure S2. Profile fitting of the XRD pattern of BPC.
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Figure S3. Profile fitting of the XRD pattern of BNC.
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Figure S4. Profile fitting of the XRD pattern of BGC.
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Figure S5. Profile fitting of the XRD pattern of BGLC37.
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Figure S6. Profile fitting of the XRD pattern of BGLC55.
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Figure S7. Profile fitting of the XRD pattern of BGLC82.
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