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Table S1. The average voltage, capacity, and energy density of 23 redox centers of
overlithiated disordered rock-salt (DRX) Liz+xM,05 (0<x<2) (M=Ti, V, Cr, Mn, Fe, Co, Ni,
Cu, Ge, Zr, Nb, Mo, Rh, Ru, Sn, Sb, Te, Hf, Ta, W, Re, Ir, and Ce) and reported Lis:4Ti501;

(0=x3).
DRX Li;xM;05 (0 =x Average voltage Capacity (mAh/g) Energy density
=2) V) (Wh/kg)
Li3Ti,05 0.0 0.0 0.0
Li3«V,0s5 0.48 264.44 930.22
Li34Cr,05 1.14 261.72 749.05
Li3:,Mn,0O5 1.39 254.41 663.02
LizFe,Os 1.94 252.24 519.74
Li3.,C0,05 2.26 245.11 427.37
LizNiyOs 2.41 245.65 391.68
Li3:xCu,0s5 2.87 235.19 265.49
Li;.,Ge,0s 1.58 217.801 527.79
Li3+XZr205 0.0 0.0 0.0
Li3Nb,0O5 0.19 187.01 711.60
Li3;,Mo0,05 1.27 91.57 249.30
Li;Rh,O5 1.32 174.81 469.17
Li;Ru,05 0.98 176.93 535.21
Li3,Sn,O5 1.43 158.48 407.12
Li3:,SbyOs 1.71 155.67 356.31
Li3TeyOs 1.85 150.56 323.15
Li;Hf05 0.0 0.0 0.0
LizTa,05 0.0 0.0 0.0
LizW,05 0.28 85.81 318.97
Li;Re,05 1.22 113.27 315.18
LizxI1,05 1.70 110.46 254.62
Liz;,Ce,05 0.21 43.96 166.39
Lig,T1504, (0<x<3) 1.55 175.14 429.09
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Fig. S1: the intercalation voltage of DRX Li3.xM;05(0 =x =2) (M =Ti, Mn, Ge, Zr,
Rh, Sn, Hf, Ta, W, Ir, and Mo).
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Fig. S2: the intercalation convex hull of DRX Li;M;05(0=x=2) (M =Ti, Mn,
Ge, Zr, Rh, Sn, Hf, Ta, W, Ir, and Mo).
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Fig. S3: the intercalation convex hull of all searched DRX Li3,M,05(0 =x=2) (M=
Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Ge, Zr, Nb, Mo, Rh, Ru, Sn, Sb, Te, Hf, Ta, W, Re, Ir, and
Ce) with stable and unstable phases (solid circle and open circle represents stable and

unstable phases respectively).
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Fig. S4: the conversion voltage curve of all searched DRX Li3:xM;05(0 = x =2) (M=
Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Ge, Zr, Nb, Mo, Rh, Ru, Sn, Sb, Te, Hf, Ta, W, Re, Ir, and

Ce).
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Fig. S5: the conversion convex hull of all searched DRX Liz,M,0s5 (0 =x =2) (M=
Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Ge, Zr, Nb, Mo, Rh, Ru, Sn, Sb, Te, Hf, Ta, W, Re, Ir, and

Ce).



0.00 0.00 iCUONI Co. \Fe’,Te Sb
€ -0.01 € >, *
£ £ -0.01 _
S ‘ S o
3 ~002 P O g W
= = = _ L
T _g03 - 5 —0.02 | P
LW
0043535 20 45 50 %30 35 20 245 50
X in LixM20s5 x in LiyM>Os
0.00 %‘TI OMn © Ge O Zr ©ORh Sn 0.00 \;Hf @Ta OW Olr .C‘Mo = o
_ N = | _ Ve %
E . Ay e o AT E (NS
—\@—* ; ) i SN o A
31{ QR NG E > f)
= . ) = —0.04 . e #
-0.02 ¥
30 35 40 45 50 29365 35 40 45 50
X in LixM205 Xin LixM205

Fig. S6: the conversion convex hull of all searched DRX Liz3,M,05 (0 =x =2) (M=
Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Ge, Zr, Nb, Mo, Rh, Ru, Sn, Sb, Te, Hf, Ta, W, Re, Ir, and
Ce) with stable and unstable phases (solid circle and open circle represents stable and

unstable phases respectively).

Table S2. The competing phase of the ground state of conversion convex hull.

Li3+ V205

LiS,QVZOS: Lizo, Li3VO4, A\
Li3.75V205: Li3VO4, A\
Li3V205: Li3V205

Li3,Cr;0s

Li5.0CI‘205I LiCI‘Oz, LizO, Cr
Li4.25CI'205Z LiCI‘Oz, Lizo, Cr
Li4.0CI‘205I LiCI‘Oz, leO
Li3‘75CI'205I Li3CI'O4, LiCI'Oz, leO
Li3‘0CI‘205I Li3CI’205

Li3+,Mn;O5

Li5.()M1'1205Z LiMl’lOz, Li6MnO4, MnO
Li4.5Mn205: LiMl’lOz, Li6MnO4
Li4.25M1’1205I LiMnOz, Li6MnO4, leO
Li4.0Mn205: LiMHOz, leO
Li3.75M1’1205I LiMnOz, LiQMl’lO3, leO
Li3.0Mn2051 Li3Mn205




Li3+XNb205 Li5.oNb205: Lizo, LleOz, Nb
Li4.25Nb205: Li20, LleOz, Nb
Li4.oNb205: Lizo, Lle02
Li3.625Nb205I LingzOg, Li2O, Lle02
Li3.25Nb205Z Ling209, Lizo, LleOz
Li3.125Nb205I LingzOg, LleOz, L13Nb04
Li&oszOsZ Li3Nb205

Li3+xRu205 Li5.oRL12O5I Li3RLlO4, Lizo, Ru
Li3.75Ru205: Li3RllO4, Ru
Li3.375RU2O5I LizRLlO3, Li3RLlO4, Ru
Li3.25Ru205: LilelO_?,, RUOZ, Ru
Li3.0RU2O5Z Li3Ru2O5

Li3+th205 Li5‘0R_h2052 LithO3, Lizo, Rh
Li3,625Rh205: LithO3, Lizo, Rh
Li3‘375haO5Z LithOg, LiQO, Rh
Li3,25Rh2051 LithO_v,, LthOz, Rh
Li3Rh205Z Li3Rh205

Li3+xT6205 Li5‘0T6205Z LizTeO3, Li6TCO6, LiTe3
Li3.625T6205I LizTGOg,, Li6TeO6, LiT63
Li3‘5T6205Z LizTeO3, Li6TeO6, LiTe3
Li3.375T6205I LizTGOg,, Li2T6205, LiTe3
Li3‘0T6205Z Li3_0T6205

Li3+XSb205 Li5.osb205l LisSbO5, Sb
Li;75Sb,0Os: Li3SbOy4, Sb
Li3.osb205l LingzO5

Li3+XSn205 Li5.OSn205: Lizsn03, LigSIlO6, Sn
Li3.625Sn205: Lile’lOg,, LigSl’lOé, Sn
Li3.3758n205: Lile’lO3, LigSnOG, Sn
Li3.25Sn205: Lizsn03, SHO, Sn
Li3.OSn205: Li3Sn205

LiS+xG9205 Li5.0G6205I Li4GCO4, Ge
Li3.625G€205Z Li2G€O3, Li4G€O4, Ge
Li3.375G6205Z LizGeO3, Li4GeO4, Ge
Li3.25G62055 LizGCO3, Li4Ge5012, Ge
Li3.0G6205I Li3GCzO5

Li3+xF6205 Li5.0F62052 Li5FeO4, LiFCOQ, Fe
Li4.25F€205I Li5F€O4, LiFeOz, Fe
Li4.0F62052 Li5FeO4, LIFCOQ
Li3.75F€205I Li5F€O4, LiFeOz, LlOg
Li3.625F6205I Li5FeO4, LiFeOz, LlOg
Li3.0F6205I Li3F6205
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Fig. S7: The energy density, E,,; of LisM,0s, average band gap, maximum
volumetric change, and cost of promising DRX Liz,M,0s5 (0=x=2) (M =V, Cr, Nb, Mn,

and Fe).

Table S3. Ep;; of Li; ;Mng 4Tij 40, at different synthesis conditions.

Material Epun(1273K) Epnun(1873K) Enan(SQS) Epu(SQS)-
(meV/atom) (meV/atom) (meV/atom) Epui(ESGS)
(meV/atom)

Li]thn0.4Ti0'402 54.3 69.0 139.3 >85




