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Li* conductivity of known lithium-ion conductors

Table S1: Li* conductivity of selected known lithium-ion conductors.

Material Exp. (mS/cm) Ref
Li,P5Sq 238x107% !
LiZnPS, ~ 1074 2
Li;0GePySis 12 3
LiyoSiPsSys 2.3 4
Li;oSnPsS 1 4 5
Li;PsSy 1.5 6
LijoS1y 5P1.5511.5Clo 5 25 !
LigPS;Cl 3.15 8
Li;LagZr,0;5 (LLZO) ~ 107! 9
LiyLa,Ti3040 (LLTO) ~ 102 10
LizOCly 5Brg 5 ~ 1 1
LisYClg 0.51 12
Li,YBrg 1.70 12

LiFePO, 108 ~ 1077 1314
NCM111 1072 ~103% 15

LiCoO, 10°2~1 1618




Benchmark of electronic band gaps

Table S2: Calculated band gaps of common solid-state electrolytes, obtained from den-
sity functional theory (DFT) calculations, using the Perdew—Burke-Ernzerhof (PBE) and
Heyd-Scuseria—Ernzerhof (HSE) functionals, and machine-learning (ML) predictions using
the HSE 4-fi-MEGNet model.

material Ey (V)
DFT-PBE DFT-HSE ML-HSE

c—NagPS, 2.29 3.38 3.17
LiZnPS, 2.73 3.86 3.69
LiAl(PS3), 2.75 3.74 3.58
LisP5Sg 0 - 3.27
Li;0GePySyy 2.06 - 3.14
Li;pSiPoS1o 2.38 - 3.54
Li;oSnPySqo 2.0 - 3.16
LizP3Sq4 2.41 - 3.44
LisPS,Cl, 2.78 3.57 3.57
LiyoSiy 5P1.5511.5Clg 5 2.31 - 3.56
LizPS, 2.81 - 3.44
Li;LasZr,0,5 (LLZO) 4.33 4.12 5.43
Li,La,Tiz049 (LLTO) 2.84 3.34 3.33




Statistics of screening process
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Figure S1: Histogram of numbers of compounds for each category that pass each filter in
the high-throughput identification.



Table S3: Statistical analysis of lithium-based compounds from the Inorganic Crystal Struc-
ture Database(ICSD), Materials Project and Mattaverse database. This analysis quantifies
the materials from the Materials Project and Mattaverse database that meet the phase
stability screening criterion, defined as energy above the hull (Ej.;_,,) being less than 30
meV /atom. The analysis was limited to ordered structures only.

ICSD Materials Project Mattaverse

Oxides 1,497 3,258 13,097
Sulfides 110 206 38,735
Fluorides 157 320 3,382
Chlorides 47 98 6,767
Bromides 29 47 8,624
Alloys 260 756 556
Others 789 594 448




Tree-based Classification Model on LiT conductivities

Leveraging the dataset (10,769 data point) produced in our high-throughput calculations,
we developed a machine learning tree-based classification model to elucidate the structure-
chemistry-conductivity relationship. According to our benchmark results, solid electrolytes
with an MSDggoxr > 5 A2 demonstrate baseline Li* conductivities. We thus classified the
candidates into two groups : materials with MSDggox below 5 A2 are designated as having no
Lit conduction (Probability of Li* conduction = 0), while materials with MSDggox exceeding
5 A? are identified as dispalying baseline Li* conductivity (Probability of Li* conduction =
1).

87 physically-informed features were created for each material to describe their properties
of composition, crystal structure and crystal sites. For example, the channel size of Li* is
characterized by the maximum packing efficiency, the packing fraction and volume of the
given material. Maximum packing efficiency is defined as the maximum spatial occupancy
of an atom within its local environment in a crystal structure. This efficiency is quantified
by > N% - 13 where V represents the volume of the structure, N is the number of
sites in the structure, and 7,,, is the radius of the largest possible atom for each site.
The value of r,,,, is determined by the distance from the center of the cell to the nearest

Voronoi face.'® The packing fraction evaluates the ratio of the volume occupied by atoms

with 74omic denoting

to the total crystal lattice volume, calculated as ) N% R .

the atomic radius of each atom in the structure. The connectivity of the channel size for
Li" within a structure is derived from its volume and packing fraction. A higher packing
fraction indicates less void space within the structure, potentially decreasing the connectivity
of Li" conduction channels. In contrast, a larger volume suggests more void space, implying
enhanced connectivity for Li* conduction channels.

For features exhibiting a high degree of correlation with one another—specifically, those

with a Pearson correlation coefficient greater than 0.75—the feature yielding better perfor-



mance was selected to construct the model, as shown in Figure S2. The developed classifica-
tion model demonstrates an accuracy score of 0.975 and a Jaccard score of 0.962, indicating

its high accuracy in distinguishing Li* baseline conductivities.
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Figure S2: Calculated Pearson correlation coefficients of the pairs of features. The fea-
tures are 1.Li-O bond fraction; 2.Li-S bond fraction; 3.Li-F bond fraction; 4.Li-Cl bond
fraction; 5.Li-Br bond fraction; 6.Density; 7.Volume per atom; 8.Packing fraction; 9.Max-
imum packing efficiency; 10.Structural complexity per cell; 11.HOMO energy; 12.LUMO
energy; 13.Atomic orbitals; 14.Average number of s valence electrons; 15.Average number
of p valence electrons; 16.Average number of d valence electrons; 17.Average number of
f valence electrons; 18.Fraction of s valence electrons; 19.Fraction of p valence electrons;
20.Fraction of d valence electrons; 21.Fraction of f valence electrons; 22.Transition metal
fraction; 23.Stoichiometry O-norm; 24.Band center; 25.MagpieData mean atomic weight;
26.Mean melting T; 27.Mean covalent radius; 28.Mean electronegativity; 29.Mean number
of s valence electrons; 30.Mean number of p valence electrons; 31.Mean number of d valence
electrons; 32.Mean number of f valence electrons; 33.Mean number of valence electrons;
34.Mean number of unfilled s orbitals; 35.Mean number of unfilled p orbitals;; 36.Mean
number of unfilled d orbitals;; 37.Mean number of unfilled orbitals; 38.Ground state vol-
ume per atom; 39.Mean ground state bandgap; 40.Mean ground state magmom; 41.Average
bond length Li-X; 42.Mean Li interstice area; 43.Mean Li interstice volume; 44.Coordination
number; 45.Minimum oxidation state; 46.Maximum oxidation state; 47.Range of oxidation
state; 48.Standard deviation of oxidation state; 49.Maximum ionic charge; 50.Average ionic
charge; 51.Average anion electron affinity; 52.Mean electronegativity difference
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Figure S3: Partial dependence plots illustrating the influence of different features, (a) Maxi-
mum packing efficiency, (b) Packing fraction, (¢) Volume per atom, and (d) Electronegativity
difference, on the classification of Li™ diffusions. The accompanying histogram displays the
frequency distribution of the datasets according to the feature values.



According to Figure S3, it is found that sulfides have in general larger volume than
oxides and fluorides, suggesting that sulfides are more likely to form connected Li' diffusion
channels. Meanwhile, sulfides exhibit the smallest mean electronegativity difference with
respect to Li, indicating minimized interactions of Li* with neighboring anions while hopping.
Similarly, chlorides and bromides also tend to form crystals with large volumes, enabling fast
Li" transportation. In contrast, oxides and fluorides tend to form crystals with relatively
small volume, which may reduce the connection between individual Li" diffusion channels.
The large mean electronegativity difference in fluorides may result in sluggish Li* diffusion.
Therefore, the likelihood of finding fast Li* conductors is higher in sulfides, chlorides, and

bromides than it is in oxides and fluorides.
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Structure prototypes of the 130 identified promising can-
didate materials.

Table S4: Structure prototypes for the 130 promising candidate materials for solid elec-
trolytes are represented in two ways: (i) the parent structure from which the candidate
materials are derived through substitution; and (ii) the structure type of the parent struc-
ture as listed in the Inorganic Crystal Structure Database (ICSD).?%2?! The symbol '—
denotes the absence of a structure type in the ICSD.

Promising candidates Parent Structures
Structure type
Material Space group | Material ID Material ICSD ID
LiCl mp-1185319 LiCl
P6_-3mc(186) - -
LiBr mv-25910967 LiBr
Cs,LiScClg Fm-3m(225) | mp-1113004 Cs,LiScClg - -
SrLi,Si0, mv-25910959
Pnma(62) Li,CdSiOy4 1113 LisPOy
SrLisGeOy mv-25910967
SrLiLuClg P2.1/m(11) | mv-23258662 KHoBeFg 2143 -
LiLuCly P2.12_12_1(19) | mv-31579856 NaAlCl, 2307 NaAICly
SrLiScClg mv-23989007
SrLiScBrg mv-23989008
SrLiLuBrg P321(150) mv-23989089 LiMgAlFg 5007 Na,SiFg
BaLiLuClg mv-23989643
SrLiLuClg mv-23989088
L12B6F4 1-4(82) mv-5203013 AgQHgI4 6069 CdAIQS4#CdGaQS4
Rb,LiYBrg mv-28307133
NaLisLuBrg P-3m1(164) | mv-28300644 Cs,LiGaFg 9004 -
K,LiScBrg mv-28304448
LiH30, C2/m(12) mp-27281 LiH30, 9138 LiOHH,0
LiLu,Cl, mv-19344575
C2/C(15) CSSb2F7 14119 CSSb2F7
LiAlF, mv-19344508
Li4caQSi3010 C2/C(15) mv-13090933 Na4cd28i3010 20185 Na4cd28i3010
RbsLiCaBrg R-3m(166) mv-16033288 KsNaFeClg 23182 K,4CdClg
LiB(HO), Pbca(61) mp-23662 LiB(HO), 23837 LiB(OH),
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Table S4: Continued

Promising candidates

Parent Structures

Structure type

Material Space group | Material ID Material ICSD ID
LiLuCly P2.1/c(14) mv-31586317 NaSbF, 24750 LaTaOy,
CsLiCl, mv-31595624
Cmcem(63) RbLiBr, 30719 RbLiBr2
KLiCl, mv-31595564
KLi,(SiOy) mv-8803250
Rb,LiHf5Og mv-8805837
C2/m(12) RbLi,(Si04), 33864 -
NaLi,(GeOy), mv-8803210
KLi;(GeOy), mv-8803254
LiLuCly P2/c(13) mv-31568835 LiAuF, 33953 -
K,LiLuBrg Pa-3(205) mv-28933317 K;NaAlFg 34201 BayCrUOg
LizScClg mv-22830798
Pna2.1(33) LizAlFg 34672 -
LisLuClg mv-22830879
K;LiSiS, P2.1/c¢(14) mv-15996940 RbsNaPbO, 35416 Rb3sNaTiO4
SrLiScBrg mv-24115725
SrLiLuBrg mv-24115806
P6.322(182) LiSmAIFg 36538 LiSmAIFg
BaLiScClg mv-24116279
BaLiLuClg mv-24116360
LiLu,Cl, P2.1/c(14) mv-20883250 KDy, Cl, 37007 -
LigLUQBrg P321(150) mv-15922265 CSBASQCIQ 45733 CSgBlQClg(hP14)
K;Li(SiS3)5 P2.1/m(11) | mv-15353762 Cs5Si3AgOg 51508 -
RbLi,Cly mv-18416575
P2.1/m(11) CsCu,ICl, 60960 SbPO,#SbAsO,
CsLiyCly mv-18417331
Rb5L1B68811 P-1(2) mv-15858566 RbNa5Begoll 65482
LizLuClg mv-23180659
LizScBrg P-31m(162) | mv-23179688 NbHgsFg 62027 HgsNbFg
LizLuBrg mv-23180660
LiSC6T12Br21 mv-7289445
NaQLi(SCQBI‘7)3 mv-7289436
NaLiy(ScyBry)s mv-7289447
02(5) Rb2N&A16F21 68555 -
NayLiLugBry; mv-7301100
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Table S4:

Continued

Promising candidates

Parent Structures

Structure type

Material Space group | Material ID Material ICSD ID
NaLipsLugBrag mv-7301111
KLiQ(SCQBr'?)g mv-7289471
SroLiLuClg mv-26367164
SryLiluBrg P2.1/c(14) | mv-26367165 NaSr,CrFg 69032 -
Ba,LiLuBrg mv-26367720
NaLi, POy mp-558045
Pnma(62) NaLi,PO4 69967 LizPO,
Ks5LiTaOy mv-26169630
NaLiHfFg Pnma(62) mv-23751362 KNaSiFg 71334 KNaSiFg
LiScBr, P2.1/c(14) | mv-31583403 NaMnF, 71455 LiMnF,
SrLiScClg mv-24237717
SrLiScBrg mv-24237718
P2.12.12_1(19) NaSrFeFg 71577 NdyWOg¢(0P36)
BaLiLuClg mv-24238353
BaLiLuBrg mv-24238354
Rb,4LiNbO;5 P-1(2) mv-955162 KLiyNbOs 73124 -
Ba7Li2LU.GCl34 mv-16242402
C2/m(12) NaQSr7A16F34 78488 -
Sr7LisLugClsy mv-16242397
SrLiLuClg mv-24203184
Pnma(62) NaAICdFg 80559 -
BaLiLuClg mv-24203199
NayLi(ScBry)s mv-6302369
NaQLiLU3Br12 C2/C(15) mv-6302396 CSQKMH3F12 83873 -
K,Li(ScBry)s mv-6305033
CS4L12A14SQ P—1(2) mv-16124360 KQDY4CU4SQ 97562 KQDY4CU4SQ
LilnO, P-1(2) mv-27283190 AgCO, 109601 Ag,Cy04
Li,HfClg C2/c(15) mv-28216780 LiyZrFg 155020 -
SrLiScClg mv-24018901
SrLiLuClg mv-24018982
SrLiScBrg mv-24018902
P4 2nm(102) LiMnVFg 167073 LiFe,Fg
SrLiLuBrg mv-24018983
LiCaScBrg mv-24017903
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Table S4: Continued

Promising candidates

Parent Structures

Structure type

Material Space group | Material ID Material ICSD ID
BaLiLuClg mv-24019537
KLiSiO4 Tha2(45) mv-27371981 T1AgTeO4 169995 -
SrLi,GeO, P2.1/c(14) | mv-25943051 |  Li,FeSiO, 186519 -
Li,CaBr, Ama2(40) | mv-20014595 | Rb,Cd(IBr), | 194236 SroGeSe,
LiLU3F10 P222,1(17) mv-8011123 RbIn3F10 200052 -
LiyLuBryCls P-1(2) mv-5349815 | RbySbCLF, | 200497 -
LiLuBr, P2.1/c(14) | mv-31587649 NaSbF, 200573 LiTaO,
LiLuCl, P2.1/c(14) | mv-31635209 TISbE, 201084 -
Li,HfF mv-22716062
P2.1/c(14) K,TeClF5 201603 SnsBrFy
Li,HfCIF 5 mv-22716067
KLiyScBrg mv-28459714
02/c(15) CsK,BiCly | 201983 Rb3YCl,
KsLiLuBrg mv-28471345
RbsLiZr,S, C2/c(15) mv-12207323 | NazAgGeyS, 237455 NagGesSe,
LiScBr, mv-31284828
C2/c(15) AITIF, 202455 NH,AIF,
LiLuCly mv-31285788
Sr3Li2LUchl4 mv-3242974
12,13(199) NaQCagAIQFM 202657 -
BagLiQLUchl4 mv-3243154
RbQLigBI'Ej mv-8407962
Amm2(38) Cs,LisFs 245966 -
Rb,LisCly mv-8407950
Rb,LisBrs Imm2(44) | mv-7977990 |  CsyLisCls 245973 -
RbLi;Br, Cmem(63) | mv-22499633 | CsLisCl, 245975 -
SrLiVO, Pnma(62) mv-30437085 LiCoPO, 258957 | Olivine#Mg,SiOy
NaQLi<SCBI'4)3 mv-6704684
NaLi,LusBr,, mv-6703544
P2,1/m(11) CSzKTi3F12 259399 CSQNaTigFlz
NaQLiLugBru mv-6704765
K,Li(ScBry)s mv-6707348




Table S4:

Continued

Promising candidates

Parent Structures

Structure type

Material Space group | Material ID Material ICSD ID
Cs,LiPOy Fddd(70) mv-24746431 Cs,LiVS, 414186 K,CuNbSey
LiLu,Cl, P-1(2) mv-21560230 TIBi,Cl, 421318 -
RbLiCl, C2/c(15) mv-31397981 CsLiCl, 423634 -
RbLiLuCls P2.1/c(14) | mv-22089781 KLiTmFy 428536 LiKYF;
LizCa(BO,)s; P-1(2) mv-1332650 NagzSr(BO,)s5 260005 NazSrB;04q
SrLiLuClg mv-8065139
SrLiScBrg P2.1/c¢(14) mv-8065059 BaLiAlF 260011 LiBaCrFy
SrLiLuBrg mv-8065140
Rb3Li YoClysg mv-15830245
RbsLiyLuyCly5 mv-15830965
Li;LuyCly3 mv-15824305
K;3LiyLusCly s mv-15828301
Cs3LiLuyClyg mv-15834961
NazLlisScoBrys mv-15824666
NagLiyLuyBr; s mv-15825638
Pn-3(201) RbsTm,CuyBr;s | 402503 -
Li;Lu,Brys mv-15824306
KsLiyLuyBry s mv-15828302
Cs3Li AlyCly5 mv-15833881
NasLi ScoClyg mv-15824665
NasLi YoClig mv-15824917
NagLiyLu,Cly g mv-15825637
K;3Li YoClyg mv-15827581
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Calculated properties of identified promising solid-state

electrolytes (o305 < 10 mS/cm)

Table S5: Calculated properties of identified promising solid-state electrolytes with Li* con-
ductivities lower than 10 mS/cm at 300 K. These properties include the composition of
candidate material, phase stability (Epuy—rm), shear modulus (G), Pugh’s ratio (G/K), HSE
band gap (E,), electrochemical stability window, Li* conductivity at 300 K and material’s
ID in the Matterverse database. The data is sorted by the predicted Ej.;_,, value. For
materials do not exhibit diffusive behaviors in long-time MD simulations at 300 K, their
o300xS were marked as ”-".)

Enwii—m Electrochemical o300k
Material G (GPa) G/K E, (eV) Material ID
(meV/atom) window (V)  (mS/cm)

K3LiSiS, -187 12.63 045  2.96 1.10~3.56 0.01 mv-15996940
CsyLipsAlSy -166 9.54 0.38 3.05 0.79~3.64 0.47 mv-16124360
Rb,LiNbO5 -115 16.44 0.51 2.82 1.09~3.67 0.15 mv-955162
RbsLiZr,S, -110 8.83 0.40 2.53 0.75~3.25 2.55 mv-12207323
RbsLiBegS1; -95 11.47 0.44 3.22 0.81~4.11 0.02 mv-15858566

K,LiTaOy4 -87 11.82 0.41 3.66 0.81~3.25 - mv-26169630
Rb,LiHf;04 -70 10.75 049  2.53 1.37~3.82 0.33 mv-8805837

K;LiyLu,Bryg -28 8.86 0.51  3.69 0.62~3.38 6.23 mv-15828302
K,LiLuBrg -16 9.43 0.54 3.54 0.67~3.39 0.01 mv-28933317
K,Li(ScBry); -14 8.47 0.41  2.96 0.89~3.48 0.04 mv-6305033
LiSceT1,Bry, 13 846 038  2.95 1.19~3.32 ; mv-7289445
K,LiLuBrg -12 8.70 0.48 241 0.68~3.26 6.06 mv-28471345

SrLiLuClg -11 11.23 0.41 4.76 0.70~4.36 - mv-23989088

LiLu,Cl, -11 8.93 0.54 4.65 0.72~4.37 1.2 mv-19344575

Li,HfFg -9 9.69 0.32 6.42 1.16~6.40 0.61 mv-22716062
K3LigLuyClyg -8 10.22 047  4.88 0.62~4.33 0.19 mv-15828301
K,LiScBrg -7 9.05 0.57  3.06 0.90~3.29 - mv-28304448
BaLiLuClg -6 9.33 0.57 4.80 0.72~4.31 - mv-24116360
SrLi,GeOy -6 3772 0.60 3.54 1.09~3.41 0.37  mv-25910967
BaLiLuClg -6 9.82 0.41 4.83 0.72~4.31 2.71 mv-24238353

SrLiLuClg -6 10.81 0.40 4.75 0.72~4.31 - mv-24018982
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Table S5: Continued

Enwii—m Electrochemical  o300x
Material G (GPa) G/K E, (eV) Material ID
(meV /atom) window (V)  (mS/cm)

SrLiLuBrg -5 9.47 0.45  4.02 0.71~3.28 - mv-23989089
RbsLisLuyClys -4 10.17 045  5.07 0.67~4.3 2.99 mv-15830965
SrLiLuBrg -4 10.04 0.48 4.00 0.71~3.27 - mv-24018983
LiLuCly -4 8.72 0.38 4.58 0.73~4.29 - mv-31285788
SrLiLuBrg -4 9.86 0.45 3.98 0.71~3.26 2.89 mv-24115806
LiLuCly -3 8.83 0.37 4.56 0.73~4.28 - mv-31568835
LiLuCly -3 11.00 045  4.86 0.73~4.28 - mv-31586317
LisLuClg -3 13.08 0.48 4.84 0.73~4.27 3.41 mv-22830879
BaLiLuBrg -2 8.67 0.41 3.90 0.72~3.24 - mv-24238354
Cs3LigLuyCly g -1 9.47 0.46  5.07 0.64~4.27 5.66 mv-15834961
Ba,LiLuBrg 0 9.02 0.39 3.96 0.72~3.23 1.82 mv-26367720
KLiy(ScyBry)s 0 8.50 0.41  3.01 0.92~3.23 0.27 mv-7289471
SrLi,GeO, 1 36.95 0.58 3.60 1.14~3.36 - mv-25943051
BaLiLuClg 1 9.05 0.44 4.80 0.74~4.26 - mv-23989643
NagLi,Lu,Bry 2 11.27  0.60  3.78 0.72~3.23 437 mv-15825638
LiScBr, 2 8.51 0.42 3.06 0.92~3.23 - mv-31284828
LiCaScBrg 3 10.64 0.46 3.18 0.92~3.23 - mv-24017903
LiLuyCl, b) 11.19 0.44 4.03 0.74~4.26 - mv-20883250
Li,LuBr,Cls 5 9.78 0.43  4.23 0.74~3.24 - mv-5349815
LisLuBrg b) 11.47 0.52 3.86 0.72~3.23 - mv-23180660
SrLiScBrg 6 9.00 0.38  3.20 0.92~3.23 - mv-23989008

LiH;0, 7 16.36 0.57 4.46 1.39~3.46 - mp-27281
SrLiScBrg 8 8.84 0.35 3.16 0.92~3.23 0.2 mv-24115725
Cs,LiScCly 8 1097 054  3.71 0.66~4.3 - mp-1113004
NaLi,PO, 9 3254 052  4.98 0.71~4.01 0.02 mp-558045
SrLiScBrg 9 10.23 0.44 3.21 0.92~3.23 0.14 mv-24018902
LiBr 9 8.50 0.47  4.33 0.01~3.23 0.02 mp-976280
Rb,LiYBrg 9 8.42 0.56  3.76 0.55~3.34 0.65 mv-28307133
BaLiLuClg 9 9.06 0.40 4.79 0.74~4.26 0.15 mv-24019537
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Table S5: Continued

Enuii—m Electrochemical  o300x
Material G (GPa) G/K E, (eV) Material ID
(meV /atom) window (V)  (mS/cm)

NayLiLugBry; 9 9.68 058  3.68 0.72~3.23 ; my-7301100
RbsLi YoClys 10 9.67 0.43 4.69 0.59~4.26 1.12 mv-15830245
SrLiScBrg 11 10.65 0.43 3.13 0.92~3.23 - mv-24237718
Na,Li(ScyBry)s 11 10.00 0.51 3.11 0.92~3.23 - mv-7289436
LisLuClg 12 13.68 0.48 4.97 0.74~4.26 - mv-23180659
SrLiLuClg 12 8.92 0.36 4.71 0.74~4.26 - mv-23258662
SrLiLuClg 14 10.72 0.48 4.66 0.74~4.26 - mv-8065139
KLi(GeOy), 14 39.28 0.68 3.93 1.02~3.35 6.5 mv-8803254
SryLiLuClg 14 12.55 0.47 4.75 0.74~4.26 - mv-26367164

LiB(HO), 14 18.12 0.53 5.47 1.44~3.58 - mp-23662
NaLiy(ScyBry)s 14 9.54 0.49 3.04 0.92~3.23 - mv-7289447
CsLiyCly 16 9.40 0.59 5.22 0.01~4.26 - mv-18417331
K3LisFy 16 2291 0.56 5.56 0.47~5.83 5.1 mv-9126917
SrLiScClg 17 11.54 0.47 3.65 0.92~4.26 - mv-23989007
SryLiLuBrg 18 11.22 0.49 3.85 0.72~3.23 - mv-26367165
LiCl 18 11.91 0.45 5.80 0.01~4.26 - mp-1185319
SrLiLuBrg 18 9.98 0.49 3.80 0.72~3.23 - mv-8065140
NayLiLusBry, 19 9.85 0.58 3.80 0.72~3.23 - mv-6704765
LiLuCly 19 9.33 0.53 4.49 0.74~4.26 - mv-31579856
NaLip;LusBry, 19 9.44 0.55 3.83 0.72~3.23 - mv-6703544
SrLiScClg 19 11.62 0.49 3.69 0.92~4.26 3.76 mv-24237717
LizScBrg 19 12.01 0.54 3.15 0.92~3.23 - mv-23179688
NayLiLusBrys 20 9.54 057  3.77 0.72~3.23 ; mv-6302396
Li3ScClg 20 13.36 0.58 3.82 0.92~4.26 - mv-22830798
Cs3LiyAlyClyg 20 11.98 0.52 4.19 1.36~4.26 4.05 mv-15833881
SrLisSiOy 21 43.93 0.64 4.36 0.26~3.48 - mv-25910959
NaLi;(GeOy), 21 38.09 0.64 3.85 1.02~3.34 9.45 mv-8803210
SrLiVO, 22 28.34 0.47 3.61 1.42~3.73 0.01 mv-30437085
NasLiyLuyCly5 22 11.69 0.45 4.80 0.62~3.81 3.71 mv-15825637
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Table S5: Continued

Enuii—m Electrochemical  o300x

Material G (GPa) G/K E, (eV) Material ID

(meV /atom) window (V)  (mS/cm)
LilnO, 22 54.27 0.57 1.80 1.40~3.24 - mv-27283190
NayLi(ScBry); 23 10.21 0.56 3.14 0.92~3.23 - mv-6302369
LioHfClg 23 10.86 0.60 4.48 1.37~4.26 4.53 mv-28216780
RbLiLuCly 23 13.15 0.47 4.46 0.74~4.26 - mv-22089781
NaLiH{fFg 23 12.77 0.45 6.77 1.18~6.37 - mv-23751362
NagLiyScoCly5 24 11.58 0.49 3.92 0.90~3.81 0.29 mv-15824665
LiLu,Cl, 24 10.64 0.40 3.99 0.74~4.26 - mv-21560230
NagLi, Y,Cl 24 11.09 043  4.62 0.66~3.81 559  mv-15824917
KLi,(Si0y4)s 25 41.62 0.67 4.60 0.54~3.38 2.18 mv-8803250
SrLiScClg 25 11.07 0.46 3.66 0.92~4.26 0.15 mv-24018901
SrLi(BOy)3 26 23.04 0.44 4.36 1.25~3.68 0.2 mv-17202210
BaLiLuClg 26 9.57 0.41 4.81 0.74~4.26 - mv-24203199
BaLiScClg 26 9.99 0.67 3.70 0.92~4.26 0.72 mv-24116279
NagLisScoBrys 26 11.12 0.59 3.23 0.92~3.23 1.06 mv-15824666
LiLusFy 26 23.30 0.34 6.03 0.73~6.69 - mv-8011123
LiLuCly 26 9.59 0.47 4.68 0.74~4.26 - mv-31635209
LiAlF, 27 25.42 0.43 7.67 1.29~6.48 - mv-19344508
Li;CaySiz0qg 27 36.94 0.55 4.77 0.88~3.59 1.04 mv-13090933
KLiSiO4 27 34.05 0.68 4.42 0.83~3.59 - mv-27371981
SrLiLuClg 27 10.53 0.44 4.67 0.74~4.26 - mv-24203184
RbLiyCl5 29 10.95 0.64 5.07 0.01~4.26 - mv-18416575
LizCa(BOy)5 29 30.33 0.5 5.20 1.26~3.68 - mv-1332650
Li,BeF, 30 16.63 0.41 8.08 0.89~6.49 - mv-5203013
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