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Fig. S1. Monoclinic (C2/m) and electronic structure of Li-rich layer oxide Li,MnQ;. (a) Atomic models of the
monoclinic Li,MnOj structure. Green spheres are Li, purple spheres are Mn, and small red spheres are O. (b)
Density of states of the fully relaxed Li,MnO; for the 3d-orbital of the Mn ion and the 2p-orbital of the
surrounding O ions. (c¢) Density of states of the ground state structure of LiyMnO; (y = 1.75, 1.5, 1.25, and 1)

determined by the “supercell” software package
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Fig. S2. The formation energies of proposed configurations of Li;Mng75TMg,503. The formation energies are
calculated as E,= E (Li;Mng 75TM2503) — E (LixMng 7519 2503) — 0.25E (TM) (TM= Nb, Mo, Ru and Rh, 0 =
TM vacancy).
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Fig. S3. The optimized structure of LiyMnOs (y = 1.75, 1.5, 1.25, and 1) determined by the “supercell” software

package.
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Fig. S4. The optimized structure of LiyMng 75Nbg 503 (y = 1.75, 1.5, 1.25, and 1) determined by the “supercell”

software package.
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Fig. S5. The optimized structure of LiyMng 7sM0g 503 (y = 1.75, 1.5, 1.25, and 1) determined by the “supercell”

software package.
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Fig. S6. The optimized structure of LiyMng 75Rhg 503 (y = 1.75, 1.5, 1.25, and 1) determined by the “supercell”

software package.
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Fig. S7. Calculated density of states of #5, (dyy, d)z, dv:), g (di2.y2, dy2) of Mo-4d and Ru-4d orbital and O atoms-

2,1.5and 1).

2p orbital of LiyMng 75TM »503 during the Li extraction (TM= Mo, Ru; y
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Fig. S8. Calculated projected density of states of the ground state structure of Li,Mng 75TM 505 system (TM=

Nb, Mo, Ru, Rh).
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Fig. S9. Calculated projected density of states of the ground state structure of LiyMng;5TM,503 system in
delithiation process (TM= Nb, Mo, Ru and Rh; y =2, 1.75, 1.5, 1.25, and 1).
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Fig. S10. Calculated projected density of states of #5, (dy, d,-, d\.) and e, (d2.2, d.2) of Nb-4d orbital of
LiyMng 75Nbg 2503 during the Li extraction (y =2, 1.75, 1.5, 1.25, and 1).
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Fig. S11. Calculated projected density of states of t, (dyy, dy-, dy.) and e, (d.22, dy2) of Mo-4d orbital of
LiyMng 7sMog 2503 during the Li extraction (y = 2, 1.75, 1.5, 1.25, and 1).
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Fig. S12. Calculated projected density of states of t,, (dyy, d,-, d..) and ey (dy2,2, dy2) of Ru-4d orbital of
LiyMng 75sRug 2503 during the Li extraction (y = 2, 1.75, 1.5, 1.25, and 1).
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Fig. S13. Calculated projected density of states of t,, (dyy, d,., d.-) and ey (dy2.,2, dys) of Rh-4d orbital of
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LiyMng 75Rhg »503 during the Li extraction (y = 2, 1.75, 1.5, 1.25, and 1).
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Fig. S14 (a) XRD patterns of Li,MnOj; (black line) and Li;Mng 75sRug 2503 (red line). Rietveld refinement XRD
pattern of LizMHOg (b) and LizMIlo_75Rll0_2503 (C) . respectively.
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Fig. S15. SEM image of Li,MnOs.
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Fig. S16. SEM image of Li;Mny 75Rug 2503.
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Fig. S17. Survey XPS spectra of Li;MnO; and Li;Mny 75sRug 503, respectively.
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Fig. S18. Survey XPS spectra of Li,Mng 75Ru2503.
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Table S1 The lattice parameters of Li;MnOj3; and Li,Mn, 75Ru 2505 compound.

Sample a b c o B Y v
Li;MnO; 4.928 8.530 5.025 90 109.204 90 199.484
Li;Mng 75Rug 2503 4.982 8.623 5.089 90 109.138 90 206.538

16



