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Figure S1 Rietveld refinements of the XRD pattern of (a) La0.9Ag0.1MnO3 and (b) 

La0.8Ag0.2MnO3.
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Figure S2 Typical SEM images used for the EDX elemental analyses of (a) LAM01 

pristine powders, (b) LAM01 powders annealed at 975 °C for 100 h, (c) LAM01 cathode 

(baked at 1000 °C) after the power generation tests, and (d) LAM01 cathode (baked at 

925 °C) after the power generation tests.
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Figure S3 Plots of ln(σT) of the electrical conductivity of LAM01 against T−1.



Figure S4 (a) Power generation characteristics curve and (b) impedance profiles of the 

LAM01 cathode cell. The cathode was baked at 1000 °C.
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Figure S5 Power generation characteristics curves of the (a) LAM01+YSZ (9:1) 

composite cathode cell and (b) LAM01+YSZ (8:2) composite cathode cell. Complex 

impedance plots of the (c) LAM01+YSZ (9:1) cathode cell and (d) LAM01+YSZ (8:2) 

cermet cathode cell. The cathode was baked at 1000 °C.
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Figure S6 Comparison of power generation characteristic curves of the LAM01+YSZ 

composite cathode cells at (a) 800, (b) 750, and (c) 700 °C. The cathode was baked at 

1000 °C.
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Figure S7 (a) SEM images of LAM01 powder before and after the power generation tests. 

HAADF-STEM images and elemental mapping by EDX of LAM01 (b) in the pristine 

state and (c) after the power generation tests. The cathode was baked at 1000 °C. 
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Figure S8 Ag 3d XPS spectra of LAM01 before and after the power generation tests. The 

cathode was baked at 1000 °C.

380 375 370 365

In
ten

sit
y 

(a
.u

.)
 after test
 before test

Ag 3d (XPS)

 Binding energy (eV)



(a)

(b)

Figure S9 SEM images and EDX elemental mapping of the (a) LAM01+YSZ (9:1) 

composite cathode and (b) LAM01+YSZ (8:2) composite cathode after the power 

generation tests. 
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Figure S10 SEM images and EDX elemental mapping of Ag and La for the LAM01+YSZ 

(9:1) composite cathode cell after the power generation tests. 



Figure S11 EDX elemental line scanning analysis of the LAM01+YSZ (9:1) composite 

cathode after the power generation tests. (a) La, Mn, and Ag line scanning profiles, (b) 

normalized La, Mn, and Ag line scanning profiles, and (c) Zr line scanning profile.
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Figure S12 TEM images and EDX elemental mapping of the (a) LAM01 pristine powder 

and (b) LAM01 cathode (baked at 1000 °C) after the power generation tests. 
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Figure S13 XPS spectra of pristine LAM01 powder and LAM01 cermet cathode after the 

power generation test. (a) La 3d, (b) Mn 2p, (c) O 1s, and (d) C 1s. 
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Figure S14 XRD profiles of the LAM01+YSZ (9:1) cermet cathode cell after the power 

generation tests. XRD was measured using parallel-beam X-rays (Smartlab, Rigaku 

Corp.).
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Figure S15 Comparison of power generation characteristic curves of the LAM01 cathode 

cell and LSM01 cathode cell at 800 °C. The cathodes were baked at 1000 °C.



Table S1 Crystal structure refinement by Rietveld analyses of pristine LAM01 and 
LAM02 powders.

Refined 

parameter
La0.9Ag0.1MnO3 La0.8Ag0.2MnO3

Rwp (%) 5.67 6.09
S 0.9635 1.5988

a, b (Å) 5.513 5.510
c (Å) 13.338 13.343

V (Å3) 351.116 350.811



Table S2 EDX atomic concentrations obtained by SEM observation of pristine LAM01 

powder, LAM01 powder annealed at 975 °C for 100 h, and the LAM01 cathode (baked 

at 925 and 1000 °C) after the power generation tests.

Pristine LAM01 powder (32 data points)

Mn Ag La

Max. (at %) 51.1 4.8 54.4

Ave. (at %) 48.2 3.3 48.5

Min. (at %) 44.3 1.2 44.5

LAM01 powder annealed at 975 °C for 100 h (53 data points)

LAM01 cathode (baked at 925 °C) after the power generation tests (54 data points)  

LAM01 cathode (baked at 1000 °C) after the power generation tests (35 data points)  

Mn Ag La

Max. (at %) 58.4 4.3 57.3

Ave. (at %) 47.9 3.5 48.6

Min. (at %) 40.2 2.2 39.5

Mn Ag La

Max. (at %) 49.5 3.5 53.3

Ave. (at %) 45.3 2.7 52.0

Min. (at %) 43.6 1.6 48.5

Mn Ag La

Max. (at %) 54.4 1.5 67.6

Ave. (at %) 49.6 0.7 49.7

Min. (at %) 32.4 0.0 44.7


