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Orthorhombic and Cubic Perovskite Crystal Structure

Figure S1. (Left) Orthorhombic (Pnma) and (right) pseudocubic
(P4/mmm) perovskite ATiOs unit cell with atom positions labeled;
crystal structure obtained from Materials Project and ICSD and
Ovito used for visualization.30-46

PAW Pseudopotentials Used in DFT Calculations

Table S1. List of PAW Pseudopotentials (POTCAR)
Used in DFT Calculations for Each Atom Species in
the Input Structures

Element POTCAR Symbol

Li sv
La
Ti pv

Na pv
K sv
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Figure S2. Bond length distributions for Li-O, La-O, and Ti-O for bulk pseudocubic

Li0.5Lao,5TiO3 .
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Figure S3. Bond length distributions
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for Li-O, K-O, La-O, and Ti-O for bulk



x=0.125 (K)
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Figure S4. Bond length distributions for Li-O, K-O, La-O, and Ti-O for bulk

pseudocubic Lij 375K 125Lag s T103.
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Figure S5. Bond length distributions for Li-O, K-O, La-O, and Ti-O for bulk

pseudocubic Lij3125Kg 1875120 5T105.
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Figure S6. Bond length distributions for Li-O, K-O, La-O, and Ti-O for bulk
pseudocubic Lij ;5K 25LagsTi0;.

x=0.3125 (K)
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Figure S7. Bond length distributions for Li-O, K-O, La-O, and Ti-O for bulk
pseudocubic Li0‘1875K043125LaO.5TiO3.



x=0.50 (K) Bond Length Distribution: O-Ti
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Figure S8. Bond length distributions for K-O, La-O, and Ti-O for bulk pseudocubic
Ko.sLagsTiOs.
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Figure S9. Bond length distributions for Li-O, Na-O, La-O, and Ti-O for bulk
pSGUdOCllbiC Lio,4375Na0.0625La0.5TiO3.



x = 0.125 (Na)
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Figure S10. Bond length distributions for Li-O, Na-O, La-O, and Ti-O for bulk
pseudocubic Lij375Nag 125Lag sTi05.
x=0.1875 (Na)
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Figure S11. Bond length distributions for
pseudocubic Lio,3125Nao,1875La0_5Ti03.
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x = 0.25 (Na)

Bond Length Distribution: Li-O
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Figure S12. Bond length distributions for Li-O, Na-O, La-O, and Ti-O for bulk

pseudocubic Liy,sNag,sLagsTiOs.
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Figure S13. Bond length distributions
pseudocubic Lio‘1875Na0‘3125La0,5TiO3.
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x=0.50 (Na) Bond Length Distribution: O-Ti
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Figure S14. Bond length distributions for Na-O, La-O, and Ti-O for bulk pseudocubic
Nao.5Lao,5TiO3.

Average Bond Lengths from Bulk Pseudocubic Calculations
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Figure S15. Average bond lengths for Li-O, K-O, La-O, and Ti-O from bulk
pseudocubic calculations for Lig s K Lag sTiO;, with x varying from 0 to 0.3125.
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Figure S16. Average bond lengths for Li-O, Na-O, La-O, and Ti-O from
bulk pseudocubic calculations for Lijs.<NayLaysTi03, with x varying from
0to 0.3125.

Bond Length Distributions from Surface Calculations
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Figure S17. Bond length distributions for Li-O, La-O, and Ti-O for surface pseudocubic
Li0.5Lao'5TiO3.
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x = 0.0625 (K)
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Figure S18. Bond length distributions for Li-O, K-O, La-O, and Ti-O for surface
pseudocubic Li0,4375K0.0625Lao.5TiO3.

x=0.125 (K)

Bond Length Distribution: Li-O Bond Length Distribution: O-Ti
20.0
350
17.5
300
15.0
250
125 >
g 9
8 § 200
§ 10.0 §
L T 150
75
5.0 100
25 50
00 l - - . 0l— . . - . .
10 15 2.0 25 3.0 35 4.0 1.0 15 2.0 25 30 35 4.0
Bond Length (A) Bond Length (&)
Bond Length Distribution: La-O Bond Length Distribution: K-O
40
100
35
80 30
> = 25
g g
@ 60 @
E gzu
40 15
10
20
5
0 - [ . :
10 15 20 25 30 35 40 10 15 20 25 30 35 40
Bond Length (&) Bond Length (A)

Figure S19. Bond length distributions for Li-O, K-O, La-O, and Ti-O for surface
pseudocubic Lio‘375K0.125La0‘5TiO3.
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x=0.1875 (K)
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Figure S20. Bond length distributions for Li-O, K-O, La-O, and Ti-O for surface
pseudocubic Lij 315K 1875120 sT105.
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Figure S21. Bond length distributions for Li-O, K-O, La-O, and Ti-O for surface
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x=0.3125 (K)
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Figure S22. Bond length distributions for Li-O, K-O, La-O, and Ti-O for surface

pSGUdOCUbiC Li0,1875K0,3125La0_5TiO3.
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Figure S23. Bond length distributions for Li-O, K-O, La-O, and Ti-O for surface

pseudocubic Lig 15K 375Lag sTiOs.
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x = 0.50 (K)
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Figure 24. Bond length distributions for K-O, La-O, and Ti-O for surface pseudocubic
KosLagsTiOs.
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Figure S25. Bond length distributions for Li-O, Na-O, La-O, and Ti-O for surface
pSGUdOCUbiC Lio,3175Nao,0625La0.5TiO3.
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x=0.125 (Na)
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Figure S26. Bond length distributions for Li-O, Na-O, La-O, and Ti-O for surface
pseudocubic Lij375Nag 125Lag sTi05.

x=0.1875 (Na)
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Figure S27. Bond length distributions for Li-O, Na-O, La-O, and Ti-O for surface
pseudocubic Lio,3125Nao,1875La0_5TiO3.
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x=0.25(Na)

Bond Length Distribution: Li-O Bond Length Distribution: O-Ti
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Figure S28. Bond length distributions for Li-O, Na-O, La-O, and Ti-O for surface
pseudocubic Lij,5Nag,sLag sTiOs.
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Figure S29. Bond length distributions for Li-O, Na-O, La-O, and Ti-O for surface
pseudocubic Lio,1875Nao,3125La0_5Ti03.
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x=0.375 (Na)

Bond Length Distribution: Li-O
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Figure S30. Bond length distributions for Li-O, Na-O, La-O, and Ti-O for surface

pseudocubic Lij 155Nag 375La9 sTi05.
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Figure S31. Bond length distributions for Li-O, Na-O, La-O, and Ti-O for surface

pseudocubic Nag sLag sTiOs.
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Average Bond Lengths from LMTO Surface Calculations
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Figure S32. Average bond lengths for Li-O, K-O, La-O, and Ti-O from
surface pseudocubic calculations for LigsKiLagsTiO;, with x varying

from 0 to 0.375.
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Figure S33. Average bond lengths for Li-O, Na-O, La-O, and Ti-O from
surface pseudocubic calculations for Lij s <NayLay sTiO3, with x varying from
0to 0.375.
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TiO4 Octahedral Rotation Angles from LMTO Surface Calculations
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Figure S34. Calculated average TiO4 octahedral rotation angles with standard
deviation error bars from DFT calculations with LiysMyLag 5., T103 (M = Na or K)
ceramic slabs with various M A-site compositions (x). Note that for these
calculations, the layers of atoms marked with an x in the structure on the plot were
held constant at approximately 0° octahedral rotations, skewing the average
octahedral rotation angle values lower.
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Calculated Surface Energy from LMTO Surface Calculations
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Figure S35. Calculated surface energies (y) from DFT surface calculations with
LipsMxLajs.4T103 (M = Na or K) ceramic slabs with various M A-site compositions (x).
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LiMTFSI Adsorption Energy from LMTO Surface Calculations
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Figure S36. Calculated LiIMTFSI adsorption energy (Eaas(LIMTESD) from DFT
calculations with LiysMyLays,TiO; (M = Na or K) ceramic slabs with various M
A-site compositions (X).
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