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My 5Zr, sClg (C and D) LisMg sM’ 5Cls as a function of the chemical potential of Li.
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Fig. S1 The electrochemical reaction decomposition of Li;MCls (M



Table S1. Phase stability (energy above the convex hull, £},,;;) of LisMXg, Liz My sZr, 5Cls and Li;MBr;Cls.

M Ehull (meV/atom)
LisMCls  LisMBrs  LisMls  Lis sMg 5ZrysClg  LisMBr;Cls

In 0 20 29 145 85
Bi 3 22 31 96 72
Sc 10 0 0 18 141
Lu 0 0 0 60 11
Tm 4 0 0 300 15
Er 0 2 0 339 15

Y 19 18 30 46 35
Ho 0 0 3 165 14
Dy 14 2 5 140 22
Tb 19 3 8 58 26
Sm 4 27 17 88 43

Table S2. Phase stability (energy above the convex hull, £j,,;;) of Li; MM’ 5Clg.

Ehull (meV/atom)
, M

LMosMosCle 5 < 10 tm B Y  Ho Dy Tb Sm
In 0 29 41 22 27 25 35 24 33 35 28

Bi 29 3 14 1 5 4 12 2 9 12 4

Sc 41 14 10 6 11 11 21 11 19 22 18

Lu 2 1 6 0 0 o 8 0 5 7 1

Tm 27 5 11 0 4 3 012 1 10 13 5

M’ Er 25 4 11 0 3 0o 10 o 7 10 4
Y 35 12 21 8 12 10 19 9 17 19 12

Ho 24 2 11 0 1 o 9 0 6 9 2

Dy 3 9 19 5 10 7 17 6 14 17 9

Tb 35 12 2 7 13 10 19 9 17 19 12

Sm 28 4 18 1 5 4 12 2 9 12 4




Table S3. Reduction and oxidation potentials of the Li;MXg or Li;Mg 5ZrysCls and Li;MBr;Cls
solid electrolytes and corresponding phase equilibria.

Reduction Phase equilibria Oxidation  Phase equilibria
Solid electrolyte ofenliialo(V) at the reduction potential at the oxidation
P potential V) potential
Li;PS, 1.707 LiS, P 2.3688 P,S,, LiS,, Li
Sulfides Li;¢GeP,S 1 1.707 LisGeS,, LisS, P 2.2875 L‘3PSL4;SGGSZ’
4
LigPSCl 1707 LiCl, Li,S, P 2.129 L‘3Pi§b%184’
. 1.75 Li0,,
Li;LasZr,0 0.02684 2140, Li0, 3.1494 LayZ1,05, 0.5
La203
. La203
Oxide LiGaO, 1.1154 Li;GaO,, Ga 3.7982 LiGasOs, O
. . 0.5 LiTi,O4, LisTisO,s, LiOg,
L12L32T13010 1.14613 LaZTiO5, L12TIO3 3.6647 LazTi207
In 2.2824 InCl,, LiCl 4.4169 InCls, Cl,
Bi 2.4167 Bi, LiCl 4.2545 BiCls, Cl,
Sc 0.9104 ScsClg, LiCl 4.2545 ScCls, Cl,
Lu 0.7301 Lu, LiCl 4.2545 LuCls, Cl,
Tm 0.6658 Tm, LiCl 4.2545 TmCls, Cl,
Li;MCl, Er 0.7031 Er, LiCl 4.2665 ErCly, Cl,
Y 0.6528 Y,Cls, LiCl 42545 YCls, Cl,
Ho 0.7103 Ho, LiCl 4.2545 HoCl;, Cl,
Dy 0.6568 Dy, LiCl 4.2545 DyCls, Cl,
Tb 0.68536 Tb,Cls, LiCl 4.2545 TbCls, Cl,
Sm 0.7265 Sm, LiCl 4.2545 SmCls, Cl,
LiZrClg 1.75007 ZrCls, LiCl 4.2545 ZrCl,, Cl,
In 22824 InCly, ZtCly, LiCl ~ 4.2545 L‘3I“C1C6; ZrCl,
2
Sc 175007 ZrClE.g‘l:Ch’ 42545  ScCly, ZCly, Cly
Li2.5M0.SZr0.5C16 !
Y 1.75007 ZrCly, YCL, LiCl ~ 4.2545 ZrCl,, YCls, Cl,
ZI'C13, Li3ErC16, Li3ErC16, ZI'C14,
Er 1.75007 Lol 4.2545 o
In 2.1728 InBr,, LiBr, LiCI  3.3099 L‘3I“CIB°} InBrs,
Lu 0.7185 LiCl, LiBr, Lu 3.1494 LuCls, Br
Li;MBr;Cly Tm 0.6661 LiCl, LiBr, Tm 3.1378 TmCls, Br
Er 0.7031 Licl, Lé;ErBré’ 3.1683 ErCls, Br
Y 0.5901 Y,Cls, LiCL, LiBr ~ 3.1692 YCl,, Br
Ho 0.6844 LiCl, LiBr, Ho 3.1638 HoCls, Br
Dy 0.6568 3 LiCl, LiBr, Dy 3.1378 DyCls, Br




Tb,Cls, LiCl,

Tb 0.6853 LiBr 3.1378 TbCls, Br
In 2.1728 InBr,, LiBr 3.1377 InBr;, Br
Bi 2.10759 Bi, LiBr 3.1377 BiBr;, Br
Sc 0.8921 Sc, LiBr 3.1589 ScBr3, Br
Lu 0.6968 Lu, LiBr 3.1597 LuBr;, Br
Li;MBrg Tm 0.6624 Tm, LiBr 3.1713 TmBr;, Br
Er 0.6657 Er, LiBr 3.2151 Br, Er
Ho 0.6769 Ho, LiBr 3.145 HoBr;, Br
Dy 0.6674 Dy, LiBr 3.1377 DyBr;, Br
Tb 0.6663 Tb, LiBr 3.1377 TbBr3, Br
In 1.9807 Inl,, Lil 2.4656 Lilnly, 21
Bi 1.8216 Bi, Lil 2.4656 Bil3, 31
Sc 1.1112 Sciolos, Lil 2.4656 Scls, I
Lu 0.7206 Lu, Lil 2.4656 Luls, 1
Tm 0.6822 Tm, Lil 2.4656 Tml;, I
Li;MIe Y 0.549 Y, Lil 2.4656 YL, I
Er 0.6746 Er, 6 Lil 2.4656 Erls, 1
Ho 0.6511 Ho, Lil 2.4656 Hol;, I
Dy 0.6384 Dy, Lil 2.4656 Dyl;, 1
Tb 0.6283 Tb, Lil 2.4656 Tbls, 1
Sm 0.6048 Sm, Lil 2.4656 Smls, 1




Table S4. Reduction and oxidation potentials of the Li;M sM’ o 5Clgsolid electrolytes and corresponding phase

equilibria.
Solid electrolyte Reduf:tion Phase equilibria at the Oxidgtion Phage equilibria at the
potential (V) reduction potential potential (V) oxidation potential
LizIng sLugsClg 2.2824 Li;InClg, LuCl;, LiCl 4.2545 Li3InCls, LuCls, Cl,
LizIng sTmg 5Clg 2.2824 InCl,, LiCl, TmCl; 42545 LizInClg, TmCls, Cl,
LizIng 5ErsClg 2.2824 LizErClg, InCl,, LiCl 4.2665 Li;InClg, ErCls, Cl,
LizIng sHoy 5Cls 2.2824 InCl,, HoCls, LiCl 4.2545 Li;InClg, HoCls, Cl,
Li3Big5Sco5Clg 2.4179 ScCls, LiCl, Bi 4.2545 ScCls, Cly, BiCly
Li;Big sLugsClg 2.4179 LiCl, LuCl;, Bi 4.2545 LuCls, Cl,, BiCl;
Li;BigsTmyg 5Clg 2.4179 LiCl, TmCl;, BiCls 42545 TmCl;, Cly, BiCly
Li3Big 5ErsClg 2.4179 Li;ErClg, LiCl, BiCl, 4.2545 LizErClg, Cl,, BiCl;
Li3Big5Y5Clg 2.4179 LiCl, YCl;, Bi 4.2545 YCls, Cl,, BiCl;
Li3BigsHog 5sClg 2.4179 LiCl, HoCl;, Bi 4.2545 HoCls, Cl,, BiCl;
Li3Biy sDyo.sCls 2.4179 LiCl, DyCl;, Bi 4.2545 DyCls, Cl,, BiCl;
Li;Big5TbysClg 2.4179 LiCl, TbCl, Bi 4.2545 TbCls, Cl,, BiCl;
Li3BiysSmy sClg 2.4179 LiCl, SmCl;, Bi 42545 SmCl;, Cly, BiCly
Li;ScysLugsClg 0.9104 Sc;sClg, LuCls, LiCl 42545 ScCls, LuCl;, Cl,
Li;ScysTmyg sClg 0.9104 SesCl18, TmCl;, LiCl 42545 ScCl;, TmCls, Cl,
Li3Sc sErsClg 0.9104 Sc;sCI8, Li;ErClg, LiCl 4.2545 LizErClg, ScCls, Cl,
Li3Sco5Y0sClg 0.9104 0Sc;sClg, YCls, LiCl 42545 ScCl;, YCI;, Cl,
Li;ScysHog sClg 0.9104 0ScsClg, HoCls, LiCl 42545 ScCls, HoCl;, Cl,
Li3ScysDyosClg 0.9104 0ScsClg, DyCls, LiCl 42545 ScCls, DyCl;, Cl,
Li3ScysTby sClg 0.9104 0ScsClg, TbCl;, LiCl 42545 ScCls, TbCl;, Cl,
Li3ScysSmy 5Clg 0.9104 0ScsClg, SmCl;, LiCl 42545 ScCl;, SmCl;, Cl,
LizLug sTmg 5Clg 0.7275 TmCl;, LiCl, Lu 4.2559 TmCl;, Cl,, LuCl;
LizLug sErsClg 0.7159 Li;ErClg, LiCl, Lu 4.2676 Li;ErClg, Cl,, LuCly
LizLug5Y5Clg 0.7301 YCl;, LiCl, Lu 4.2545 YCl;, Cl,, LuCl;
LizLug sHog 5Clg 0.7122 HoCls, LiCl, Lu 42635 HoCl;, Clp, LuCls
LizLug 5Dy, 5Cls 0.7301 DyCls, LiCl, Lu 4.2545 DyCls, Cly, LuCl;
LizLug sTby 5Clg 0.7301 TbCls, LiCl, Lu 42545 TbCl;, Cl,, LuCl;
LizLugsSmg 5Clg 0.7301 SmCl;, LiCl, Lu 4.2545 SmCl;, Cl,, LuCls
Li;Tmy sEr sClg 0.7031 TmCl;, LiCl, Er 4.2545 Li;ErClgs, TmCls, Cl,
Liz;Tmg 5Y5Clg 0.66606 YCl;, LiCl, Tm 4.2545 TmCl;, YCls, Cl,
Li;Tmg sHog sClg 0.7103 TmCl;, LiCl, Ho 4.2545 TmCl;, HoCl;, Cl,
Li;Tmg 5Dy, sClg 0.66606 DyCls, LiCl, Tm 4.2545 TmCl;, DyCl;, Cl,
Liz;Tmg 5Tbg sClg 0.6853 Tb,Cl;, TmCls, LiCl 4.2545 TmCl;, TbCls, Cl,



LisTmg sSmy 5Cls
LizEr5Y05Clg
Li;Ery sHoo sClg
Li;Erg sDygsClg
Li3Er 5Tby sCle
Li3Ery sSmy 5Clg
LizYsHoo sClg
Li3Y 5Dy, sCls
Li3Y.5TbosClg
Li3Y(sSmy 5Clg
LisHog sDy sClg
LizHog 5sTbg sClg
LizHo, sSmy 5Clg
LizDy.sTbg sClg
Li3Dy,sSmy 5Clg
LisTbg sSmy 5Cls

0.7268
0.7031
0.7055
0.7031
0.7031
0.7268
0.7103
0.6568
0.6853
0.7268
0.7103
0.7103
0.7268
0.6853
0.7268
0.7268

TmCl;, LiCl, Sm
YCls, LiCl, Er
LizErClg, LiCl, Ho
DyCl;, LiCLEr
TbCls, LiCl, Er
Li;ErClg, LiCl, Sm
YCls, LiCl, Ho
YCls, LiCl, Dy
Tb,Cl;, YCl;, LiCl
YCls, LiCl, Sm
DyCl;, LiCl, Ho
TbCls, LiCl, Ho
HoCls, LiCl, Sm
Tb,Cl;, DyCl;, LiCl
DyCls, LiCl, Sm
TbCls, LiCl, Sm

4.2545
4.2545
4.2545
4.2545
4.2545
4.2545
4.2545
4.2545
4.2545
4.2545
4.2545
4.2545
4.2545
4.2545
4.2545
4.2545

TmCl;, SmCls, Cl,
Li;ErCls, YCI3, Cl,
Li;ErClg, HoCls, Cl,
Li;ErClg, DyCls, Cly
Li;ErCls, TbCl;, Cl,
Li;ErCls, SmCl;, Cl,
HoCl;, YCl;, Cl,
YCl;, DyCl;, Cl,
YCl;, TbCl;, Cl,
YCl;, SmCl;, Cl,
HoCl;, DyCl;, Cl,
HoCl;, TbCls, Cls
HoCl;, SmCls, Cl,
DyCl;, TbCl;, Cl,
DyCl;, SmCl; 3 Cl,
SmCl;, TbCl;, Cl,




Table S5.Chemical reactions between solid electrolytes and cathode materials (LiFePO,
(LFP), LiMn,0, (LMO), Li(NiMnCo),;0, (NCM), and LiCoO, (LCO), NMC532, NMC622,

NMC 811.
Cathode Solid electrolyte Reaction equation ED
Y 4 (eV/atom)
Li,PS, 0.7 LiFePO, + 0.3 LisPS; — 0.2 FePS + 0.4 Li,P,0, + 131
0.5 FeS,
0.1463 Li;(Ge(PSe)2 + 0.8537 LiFePO, — 0.1951
Li;0GeP,S LisP,O, + 0.2439 FePS + 0.1463 GeS, + 0.6098 FeS, + 143
0.5122 Li;PO,
0.2857 LigPSsCl + 0.7143 LiFePO, — 0.1818 FePS +
LigPSsCl 0.02597 P,S- + 0.7143 LisPO, + 0.5325 FeS, + 0.2857 175
LiCl
0.2222 Li;La;Zr,04, + 0.7778 LiFePO, — 0.2222
Li7La3Zr2012 La22r207 +0.2222 LaFeO3 +0.4444 FeO + 0.7778 88
LisPO, +0.1111 Fe
. 0.6667 LiGaO, + 0.3333 LiFePO, — 0.3333 Ga,FeO, +
LiGa0, 0.3333 Li;PO, 6
. . 0.5 LIFCPO4 +0.5 LizLazTij,O]o — 0.5 TIFCO3 +0.5
LioLa;Ti;010 La,Ti,O, + 0.5 Li;PO, 32
Li3Il’lC16 N/A 0
LisBiCl, N/A 0
. 0.6667 LiFePO, + 0.3333 Li;ScClg — 0.3333 ScPO, +
Liz8cCls 0.3333 Fe,PCIO, + 1.667 LiCl 29
. 0.6667 LiFePO, + 0.3333 LisLuClg — 0.3333 Fe,PCIO,
Li;LuCls +0.3333 LuPO, + 1.667 LiCl >2
LiTmel, 0.6667 LiFePO, +0.3333 LisTmCls — 0.3333 FesPCIO a4
+0.3333 TMPO, + 1.667 LiCl
i 0.6667 LiFePO, + 0.3333 Li;ErCl, — 0.3333 Fe,PCIO, + .
LFP 3=Te 0.3333 ErPO, + 1.667 LiCl
Livel 0.3333 Li;YCl, + 0.6667 LiFePO, — 0.3333 Fe,PCIO, + -
306 0.3333 YPO, + 1.667 LiCl
. 0.3333 Li;HoClg + 0.6667 LiFePO, — 0.3333 Fe,PCIO,
Li;HoClg +0.3333 HoPO, + 1.667 LiCl 47
. 0.3333 Li;DyCls + 0.6667 LiFePO, — 0.3333 Fe,PCIO,
Li;DyCls +0.3333 DyPO, + 1.667 LiCl 39
. 0.6667 LiFePO, + 0.3333 LisTbClg — 0.3333 Fe,PCIO,
Li;TbCls +0.3333 TbPO, + 1.667 LiCl 36
LiSmCl, 0.6667 LiFePO, +0.3333 LisSmCl, — 0.3333 FesPCIO, 3
+0.3333 SMPO, + 1.667 LiCl
. 0.75 LiFePO, + 0.25 LizZrClg — 0.125 LiZr,(PO,); +
LiZrCls 0.375 Fe,PCIO, + 1.125 LiCl 41
. 0.6 LIFCPO4 +0.4 Li245Zr04511’10,5C16 — 0.2 Li3InC16 +0.3 31
LizsINo 5210 5Cls Fe,PCIO, + 0.1 LiZry(PO,); + 0.9 LiCl
0.7143 LiFePO, + 0.2857 Li» sZry sSco sCls — 0.3571
LizsScosZrosCls  Fe,PClO, + 0.07143 LiZry(POy); + 0.1429 ScPO, + 1.357 33
LiCl
0.7143 LiFePO, + 0.2857 Liz5Y5ZrosCls — 0.07143
LirsY,5ZrosClg LiZ1,(PO,); + 0.3571 Fe,PCIO, + 0.1429 YPO, + 1.357 35
LiCl
0.7143 LiFePO, + 0.2857 Liy sErgsZrsCls — 0.07143
Li2'5EI'()'5ZI'()_5C16 LiZI'z(PO4)3 +0.3571 F62PC104 +0.1429 EI'PO4 +1.357 43
LiCl
Li3Il’1C13BI'3 L13In(BrC1)3 — Il’lBI'3 + 3 LiCl 0



0.6667 LiFePO,4 + 0.3333 Li;Sc(BrCl); — 0.3333

Li;8cCl;Brs Fe,PCIO; + 0.3333 ScPO, + LiBr + 0.6667 LiCl 24
. 0.5 LisLu(BrCl); + 0.5 LiFePO, —> 0.5 FeBr, + 0.5 LiBr
LizLuCl;Brs +0.5 LuPO, + 1.5 LiCl >7
. Cos1s Cos1s
— 0.5 LiFePO; + 0.5 Li-Tm(BCl); — 0.5 FeBr +0.5 LB 45
+0.5 TMPO, + 1.5 LiCl
. 0.5 LiFePO, + 0.5 LisEr(BrCl); — 0.5 FeBr, + 0.5 LiBr
Li;ErCl;Brs +0.5 ErPO, + 1.5 LiCl 48
. 0.6667 LiFePO, + 0.3333 LisY(BrCl); — 0.3333
Li;YClyBrs Fe,PCIO, + LiBr + 0.3333 YPO, + 0.6667 LiCl 25
. 0.5 LiFePO,4 + 0.5 LizHo(BrCl); — 0.5 FeBr, + 0.5 LiBr
Li;HoCl;Bry +0.5 HoPO, + 1.5 LiCl 47
. 0.5 LiFePO, + 0.5 LisDy(BrCl); — 0.5 FeBr, + 0.5 LiBr
Li;DyCl;Brs +0.5 DyPO, + 1.5 LiCl 40
‘ 0.5 LiyTh(BrCl); + 0.5 LiFePO, —> 0.5 FeBr, + 0.5 LiBr
Li;TbCl;Brs +0.5 TbPO, + 1.5 LiCl 36
Li;InBrg N/A 0
Li,BiBr, N/A 0
‘ 0.25 Li;ScBrg + 0.75 LiFePO, — 0.25 Fe3(PO,), + 0.25
Li;ScBre ScPO, + 1.5 LiBr 9
. 0.75 LiFePO, + 0.25 Li;LuBrg — 0.25 Fe3(PO,), + 0.25
Li;LuBre LuPO, + 1.5 LiBr 22
0.25 Li,TmBr, + 0.75 LiFePO, — 0.25 Fe3(PO,), + 0.25
Li,TmBr Li;TmBrs LiFePO, — . e3(PO,), 21
TmPO, + 1.5 LiBr
. 0.25 Li;ErBrg + 0.75 LiFePO, — 0.25 Fe3(PO,), + 0.25
LizErBre ErPO, + 1.5 LiBr 19
. 0.75 LiFePO, + 025 Li;YBrs — 0.25 Fe3(PO,), + 0.25
LizYBre YPO, + 1.5 LiBr 13
. 0.25 Li;HoBrg + 0.75 LiFePO, — 0.25 Fe3(PO,), + 0.25
Li;HoBrs HoPO, + 1.5 LiBr 18
. 0.25 Li;DyBrg + 0.75 LiFePO, — 0.25 Fe3(PO,), + 0.25
Li;DyBrs DyPO, + 1.5 LiBr 18
. 0.75 LiFePO, + 0.25 Li;TbBrg — 0.25 Fe3(PO,), + 0.25
Li;TbBrs TbPO, + 1.5 LiBr 17
‘ + ' + +
LiSel, 0.5 LiFePO, + 0.5 L13SC16L—i; 0.5 Fel, + 0.5 ScPO, + 2 14
i + i + +
LiLul 0.5 LiFePO, + 0.5 L13Lu16L—iI> 0.5 Fel, + 0.5 LuPO, + 2 i
i + ' + +
— 0.5 LiFePO, + 0.5 Li;Tmls — 0.5 Fel; + 0.5 TmPO, + 2 40
Lil
LisErl 0.5 LiErl + 0.5 LiFePO, —> 0.5 Fel, + 0.5 ErPO, + 2 Lil 36
i + i + +
Lol 0.5 LisHol, + 0.5 L1FePO4L—i; 0.5 Fel, + 0.5 HoPO, + 2 “
' + i + +
LiDyl, 0.5 Li;Dyls + 0.5 L1FePO4L—i; 0.5 Fel, + 0.5 DyPO, + 2 "
i + i + +
LiT, 0.5 Li;Tbl, + 0.5 LlFePO4L—i; 0.5 Fel, + 0.5 TbPO, + 2 2
Lismle 0.5 LiFePO, + 0.5 L13SmIf,L—i; 0.5 Fel, + 0.5 SmPO, + 2 "
Lips 0.6857 LiCoO, + 03143 Li;PS; — 0.02857 Li,SO; + i3
o4 0.2286 Co,S4 + 0.3143 Li,S + 0.3143 Li;PO,
LCO 0.1325 LijqGe(PS)s + 0.8675 LiCoO, — 0.1325 Li,GeOs
Li;(GeP,S1y +0.03614 Li»SO, + 0.2892 CosS, + 0.3976 LixS + 0.2651 349

Li;PO,



LIGPS5C1

Li7La3Zr2012
LiGaO,
LizLazTi3010

Li;InClg
Li;BiClg
Li3ScClg
Li;LuClg
Li;TmCly
LizErClg
LizYClg
Liz;HoCl,
Li;DyClg
Li;TbClg
Li;SmClg

LizZI‘Clé

Liz sIng 5Zry sClg

Liz58¢¢.5Zry5Clg

Liz5Y5Zry5Clg

Liz sErg 5ZrosCls
Li3InCl;Br3
Li3ScCl;Br3
Li;LuCl;Br3

Li;TmCl;Br;

Li3EI'C13BI'3

Li3YC13BI'3

0.3143 LisPSsCl + 0.6857 LiCoO, — 0.6286 Li,S +
0.3143 LizPO,4 + 0.2286 Co;S4 + 0.3143 LiCl + 0.02857
Li,SO,4

Li7La3Zr2012 i Li7La3Zr2012
LiGa02 - LlGa02

LizLazTi3010 i LazTi207 + L12T103

0.2857 LizInClg + 0.7143 LiCoO, — 0.1429 Co;04 +
0.1429 Li(C00,); + 0.2857 InC1O + 1.429 LiCl
0.7143 LiCoO, + 0.2857 Li;BiCls — 0.1429 Li(C00,), +
0.2857 BiClO + 0.1429 Co03;04 + 1.429 LiCl
0.7895 L1C002 +0.2105 Li3SCC16 — 0.1579 C0304 +
0.1579 Li(Co0,), + 1.263 LiCl + 0.1053 Sc,0;
0.2105 LizLuClg + 0.7895 LiCoO, — 0.1579 Co;0,4 +
0.1579 Li(C00,), + 1.263 LiCl + 0.1053 Lu,0;
0.7143 LiCoO, + 0.2857 Li;TmClg — 0.2857 TmCIO +
0.1429 Li(C00,): + 0.1429 Co0304 + 1.429 LiCl
0.7143 LiCoO, + 0.2857 LizErClg — 0.1429 Co3;0,4 +
0.1429 Li(Co0,), + 0.2857 ErCIO + 1.429 LiCl
0.2857 LizYClg + 0.7143 LiCoO, — 0.1429 Li(C00,); +
0.1429 Co304 + 0.2857 YCIO + 1.429 LiCl
0.2857 LisHoClg + 0.7143 LiCoO, — 0.1429 Li(C00,),
+0.2857 HoCIO + 0.1429 Co;04 + 1.429 LiCl
0.2857 LizDyClg + 0.7143 LiCoO, — 0.1429 Co;0,4 +
0.1429 Li(C00,), + 0.2857 DyClO + 1.429 LiCl
0.7778 LiCoO, + 0.2222 Li;TbCls — 0.2222 TbCoO; +
0.1111 Li(C003,), + 0.1111 Co304 + 1.333 LiCl
0.7143 LiCoO, + 0.2857 Li;SmClg — 0.1429 Co;0, +
0.1429 Li(C00,), + 0.2857 SmMCIO + 1.429 LiCl
0.8 LiCoO, + 0.2 LiZrClg — 0.03478 Co0y3;0;, + 0.02174
LiClO4 + 1.178 LiCl + 0.2 ZrO,

0.7021 LiCoO, + 0.2979 Lis sZtosIng sCls — 0.02128
C0,303, + 0.1064 Li(C00,); + 0.1489 LisInClg + 0.8936
LiCl + 0.1489 ZrO,

0.8049 LiCoO, + 0.1951 Lis 571 5S¢ sClg — 0.02439
C023032 +0.122 Ll(COOz)Z +0.02261 ZI'}SC40]2 +
0.00119 Zry;ScsOs9 + 1.171 LiCl
0.2979 Liz5Y 521y 5Clg + 0.7021 LiCoO, — 0.1064
Li(C00,); +0.02128 C0,303, + 0.1489 YCI; + 1.34 LiCl
+0.1489 ZrO,

0.7795 LiCoO, + 0.2205 Lis sErg sZry sClg — 0.1181
Li(C00,); +0.02362 C0y305, + 1.213 LiCl + 0.1102
ErCIO + 0.1102 ZrO,

LiCoO,; — LiCoO,

0.6923 LiCo0O, + 0.3077 LizSc(BrCl); — 0.8077 LiBr +
0.1154 BrCl + 0.2308 Co30,4 + 0.8077 LiCl + 0.1538
SC203
0.4 LizLu(BrCl); + 0.6 LiCoO, — 0.4 LuBrO + 0.7 LiBr
+0.1 BrCl + 0.2 Co304 + 1.1 LiCl
0.6 LiCoO, + 0.4 Li; Tm(BrCl); — 0.4 TmCIO + 1.1
LiBr + 0.1 BrCl + 0.2 Co304 + 0.7 LiCl
0.6 LiCoO, + 0.4 Li3Er(BrCl); — 0.4 ErBrO + 0.7 LiBr +
0.1 BrCl + 0.2 Co304 + 1.1 LiCl
0.7143 LiCoO, + 0.2857 Li; Y(BrCl); — 0.1429
Li(C00,); +0.2857 YCIO + 0.8571 LiBr + 0.1429 Co030,
+0.5714 LiCl

369

20

14

30

54

52

50

48

33

46

45

30

45

65

48

49

48

54

41

49

45

43



0.6 LiCoO, + 0.4 Li;Ho(BrCl); — 0.7 LiBr + 0.4 HoBrO

Li;HoCl;Brs +0.1 BrCl + 0.2 Co;0,4 + 1.1 LiCl 43
. 0.6 LiCoO; + 0.4 Li;Dy(BrCl); — 0.4 DyCIO + 1.1 LiBr
LizDyCl;Brs +0.1 BrCl + 0.2 Co30, + 0.7 LiCl 37
0.2222 LisTh(BrCl); + 0.7778 LiCoO, — 0.1111
Li;TbCl3Brs Li(C00,), + 0.2222 TbCoO; + 0.6667 LiBr + 0.1111 16
C030; + 0.6667 LiCl
Li;InBrg N/A 0
Li;BiBrg N/A 0
. 0.4 Li;ScBrg + 0.6 LiCoO, — 1.8 LiBr + 0.6 CoO + 0.6
B
Li;ScBre Br+0.2 S¢,05 73
Li;LuBr 0.5 Li;LuBrg + 0.5 L1(C?(z)(())2 +—(>) (;?3 ?uBrO +2LiBr+0.5 61
. . : R
Li,TmBr, 0.5 Li;TmBry 0.501451%(())%2 :(>) (;?3 "rFmBrO 2 LiBr 60
Li,ErBrg 0.5 LizErBrg + 0.5 L1%(z)(c))2:(>) g.;lrErBrO +2 LiBr+0.5 53
. . . s
Li,YBr, 0.5 Li;YBr + 0.5 LI%Z)(C);:(;.%.; :{Bro 2 LiBr+0.5 49
. . ‘ FOSN
LiHoBrs 0.5 Li;HoBrs + 0.5 Llc(:;(())z;) (;.?3 i—loBrO 2 LiBr+0.5 s
. 0.4 Li;DyBrs + 0.6 LiCoO, — 1.8 LiBr + 0.6 CoO + 0.6
Li;DyBr, 40
1HYETs Br + 0.2 Dy,0,
. 0.6 LiCoO, + 0.4 LisTbBrs — 1.8 LiBr + 0.6 CoO + 0.6
Li;TbBrs Brrt 0.2 ThO, 36
. 0.4 Li;Sclg + 0.6 LiCoO, — 0.6 CoO + 1.8 Lil + 0.2
I
LisScls Soy0s 4 0.61 134
. 0.6 LiCoO, + 0.4 LisLuls — 0.6 CoO + 1.8 Lil + 0.2
LisLulg 01061 128
, 0.4 Li,Tml; + 0.6 LiCoO, — 0.6 CoO + 1.8 Lil + 0.2 T
LisTmls 119
my0; +0.61
. 0.4 LisErls + 0.6 LiCoO, — 0.6 CoO + 1.8 Lil +0.2
LisErl Er,0, 4+ 061 111
. . . . oy
LisHol, 0.5 LisHols + 0.5 L1C002+—(>) (;i HolO + 0.5 CoO + 2 Lil 109
. 0.4 LisDyls + 0.6 LiCoO, — 0.6 CoO + 1.8 Lil + 0.2
Li;Dyls D00+ 0.6 1 101
. 0.4 LisTbls + 0.6 LiCoO, — 0.6 CoO + 1.8 Lil + 0.2
Li;Tolg TbyOs + 0.6 1 96
. 0.5 LiCoO, + 0.5 Li;Smls — 0.5 SmIO + 0.5 CoO + 2
Li;Smls Lil+051 o7
L13PS4 0.5 L13PS4 +0.5 LIMH204 — 0.5 LI(MHSZ)z +0.5 L13PO4 348
. 0.3333 LijGe(PSe)2 + 0.6667 LiMn,O, — 0.3333
LiiGePS, Li,GeS, + 0.6667 Li(MnS,)2 + 0.6667 LisPO, 281
. 0.5 LigPSsCl + 0.5 LiMn,O, — 0.5 LisPO, + 0.5
LigPSsCl Li(MnS,); + 0.5 Li,S + 0.5 LiCl 317
0.2778 Li-La;Zr,01, + 0.7222 LiMn,0, — 0.2778
LMO Li;La;Zr,01, LisZr,0; + 0.3889 Li-MnO; + 0.2222 LiMnO, + 0.1667 110
L35Mn5016
LiGaO, LiGa0, — LiGaO, 0
. . 0.4545 LiLa,Tis00 + 0.5455 LiMn,O, — 0.1818
LioLa;Tiz010 Li>MnO; + 0.2727 LiyTisOy, + 0.1818 LasMnsOy4 80
Li3InCl(, N/A 0



Li3BiClg
Li3ScClg
LizLuClg
Li;TmClg
LizErClg
LizYClg
Li;HoClg
Li;DyClg
Li;TbCl
Li;SmClg
LixZrClg

Liz sIng 5Zry sClg

Liz 5S¢g.5Zr5Clg

Liz5Y5Zry5Cls

Liz sErg sZr sClg
Li3InCl3Br3

Li3SCC13BI'3

Li3LuC13Br3

Li3TmC13Br3

Li;ErCl3Br3

Li3YC13BI'3

Li3HOC13BI'3

Li3DyCl3Br3

Li3TbC13Br3

0.3333 Li3BiCls + 0.6667 LiMn,0, — 0.3333 Mn,O; +
0.3333 BiClO + 0.6667 MnO, + 1.667 LiCl
0.25 Li3ScClg + 0.75 LiMn,04 — 0.125 Sc,Mn, 07 +
0.375 Mn,O5 + 0.5 MnO, + 1.5 LiCl
0.25 Li;LuClg + 0.75 LiMn,O4 — 0.375 Mn,O5 + 0.125
Lu,Mn,05 + 0.5 MnO, + 1.5 LiCl
0.25 LisTmClg + 0.75 LiMn,O4 — 0.375 Mn,O; + 0.125

TmyoMn,07 + 0.5 MnO, + 1.5 LiCl
0.75 LiMn,04 + 0.25 LizErClg — 0.25 Mn,0O5 + 0.25
ErMn,05 + 0.5 MnO, + 1.5 LiCl
0.25 Li3HoCl¢ + 0.75 LiMn,O, — 0.25 Mn,O5 + 0.25
HoMn,Os + 0.5 MnO, + 1.5 LiCl
0.25 Li3HOC16 +0.75 LiMI’le4 — 0.25 Ml’l203 +0.25
HoMn,Os + 0.5 MnO, + 1.5 LiCl
0.25 ngD}’Clé +0.75 LiMIl204 — 0.25 Mn203 +0.25
DyMn,0Os + 0.5 MnO, + 1.5 LiCl
0.25 Li;TbClg + 0.75 LiMn,O4 — 0.25 TbMn,0s5 + 0.25
Mn,0; + 0.5 MnO, + 1.5 LiCl
0.3333 Li;SmClg + 0.6667 LiMn,04 — 0.3333 Mn,O; +

0.6667 MnO, + 1.667 LiCl + 0.3333 SmCIO
0.25 LiZrClg + 0.75 LiMn,04 — 0.08333 MngCL;0 +
0.8333 MnO, + 1.25 LiCl + 0.25 ZrO,

0.4 Liz 571y sIng 5Clg + 0.6 LiMn,O4 — 0.6667 MnO, +
0.06667 MngCl30,4 + 0.2 LizInCls + LiCl + 0.2 ZrO,
0.2759 Liz sZr 5S¢y sClg + 0.7241 LiMn,04 — 0.06897
Sc,Mn, 07 + 0.6667 MnO; + 0.08046 MngCl;04 + 1.414
LiCl + 0.1379 ZrO,

0.4 Liz'sYO'SZI'OjClG +0.6 LiMl’l204 — 0.2 YC13 +
0.06667 MngCl30,¢ + 0.6667 MnO, + 1.6 LiCl + 0.2
ZI'OZ
0.7333 LiMn,O, + 0.2667 Liz sEr sZro sCls — 0.1333
ErMn,0s + 0.06667 MngCl;04( + 0.6667 MnO, + 1.4
LiCl + 0.1333 ZrO,

Liz;In(BrCl); — InBr; + 3 LiCl

0.4286 LiMn,04 + 0.5714 Li3Sc(BrCl); — 0.05714
Mn;5(Br;0y); + 0.6143 LiBr + 0.5714 ScBrO + 0.1857
BrCl + 1.529 LiCl
0.381 LizLu(BrCl); + 0.619 LiMn,0, — 0.1905
Lu,Mn,0; + 1.052 LiCl + 0.05714 Mn,;5(Br;0,0)2 +
0.7095 LiBr + 0.09048 BrCl
0.6364 LiMn,0, + 0.3636 Li; Tm(BrCl); — 0.3636

TmMn,0s5 + 0.9727 LiCl + 0.03636 Mn,5(Br;0,¢)2 +
0.7545 LiBr + 0.1182 BrCl
0.3636 LizEr(BrCl); + 0.6364 LiMn,0, — 0.03636
Mn;5(Br;019)2 + 0.3636 ErMn,Os + 0.9727 LiCl + 0.7545
LiBr + 0.1182 BrCl
0.3636 Li;Y(BrCl); + 0.6364 LiMn,0O4 — 0.03636
Mn;5(Br;0), + 0.7545 LiBr + 0.3636 YMn,Os + 0.1182
BrCl +0.9727 LiCl
0.3636 LizHo(BrCl); + 0.6364 LiMn,0O4 — 0.3636
HoMn,Os + 0.9727 LiCl + 0.03636 Mn;5(Br;0¢)2 +
0.7545 LiBr + 0.1182 BrCl
0.3636 Liz;Dy(BrCl); + 0.6364 LiMn,0O4 — 0.03636
Mn15(Br3010)z +0.3636 DyMn205 +0.9727 LiCl +
0.7545 LiBr + 0.1182 BrCl
0.3636 LizTb(BrCl); + 0.6364 LiMn,O4 — 0.03636
Mn,5(Br;O49)2 + 0.9727 LiCl + 0.7545 LiBr + 0.3636

18

28

20

27

14

27

22

20

13

36

27

27

27

33

33

47

40

41

21

41

36

33



TbMn,0s + 0.1182 BrCl

Li;InBrg N/A 0
Li;BiBr N/A 0
Li.ScBr 0.4706 Li;ScBre + 0.5294 LiMn,O, — 1.941 LiBr + 6
36 0.3529 Mn;0O, + 0.8824 Br + 0.2353 Sc,0;
LiLuBr 0.5556 LiMn,O, + 0.4444 Li;LuBrs — 0.2222 Mn;0, + 63
3 6 0.4444 LuMnOs + 1.889 LiBr + 0.7778 Br
LiTmBr, 0.4444 Li;TmBrs + 0.5556 LiMn294 — 0.2222 Mn;0, + 58
0.4444 TmMMnO; + 1.889 LiBr + 0.7778 Br
Li,ErBre 0.4444 Li;ErBrg + 0.5556 LiMn,O,4 — 0.2222 Mn;0, + 53
0.4444 ErMnO; + 1.889 LiBr + 0.7778 Br
Li.YBr 0.6364 LiMn,Oy4 + 0.3636 Li;YBrs — 0.3636 YMn,Os + 45
306 1.727 LiBr + 0.1818 Mn;0, + 0.4545 Br
LisHoBr 0.3636 Li;HoBrs + 0.6364 LiMn,04 — 0.3636 HoMn,Os 5
3 6 +0.1818 Mn;0, + 1.727 LiBr + 0.4545 Br
Li.DvBr 0.3636 LisDyBrs + 0.6364 LiMn,0, — 0.3636 DyMn,Os 51
30YBle +0.1818 Mn;O, + 1.727 LiBr + 0.4545 Br
L. ThBr 0.6364 LiMn,O, + 0.3636 Li;TbBrs — 0.1818 Mn;0, + 50
3TN 0.3636 TbMn,Os + 1.727 LiBr + 0.4545 Br
LiSel 0.4286 LiMn,0, + 0.5714 Li;Sclg — 0.8571 MnO + 134
3o 2.143 Lil + 0.2857 Sc,0; + 1.286 1
LisLul, 0.5 LiMn,O4 + 0.5 L13L111\£[6n6>f.15 LuMnO; +2 Lil + 0.5 129
LisTml, 0.5556 LiMn,O, + 0.4444 Li;Tml, - 0.2222 Mn;0, + 12
0.4444 TMMnO; + 1.889 Lil + 0.7778 1
LiEx] 0.4444 Li;Erls + 0.5556 LiMn,04 — 0.2222 Mn;0, + 116
36 0.4444 ErMnO, + 1.889 Lil + 0.7778 1
Li-Hol 0.5714 Li;Hols + 0.4286 LiMn,0, — 0.2857 Mn;0, + 109
36 2.143 Lil + 0.5714 HolO + 0.7143 1
Li,Dyl 0.4444 Li;Dyl + 0.5556 LiMn,0, — 0.2222 Mn;0, + 108
3Foe 0.4444 DyMnO; + 1.889 Lil + 0.7778 1
i ThI 0.4444 Li;Tbl, + 0.5556 LiMn,O,4 — 0.2222 Mn;0, + 99
3T 0.4444 TbMnO; + 1.889 Lil +0.7778 1
Lissmls 0.4286 LiMn,O,4 + 0.5714 Li;Smlg — 0.2857 Mn;0, + 99
2.143 Lil + 0.5714 SmIO + 0.7143 1
LiLPS, 0.3143 LisPS, + 0.6857 LiNiO, — 0.02857 Li,SO, + 525
0.2286 Ni3S, + 0.3143 LixS + 0.3143 LisPO,
0.08861 Li;(Ge(PSe)2 + 0.9114 LiNiO, — 0.08861
Li;oGeP,S1» LisGeO, + 0.3038 Ni3S, + 0.1899 Li,SO,4 + 0.2658 Li,S + 470
0.1772 LisPO,
0.2258 LigPSsCl + 0.7742 LiNiO, — 0.4516 Li,S +
LisPSsCl 0.2258 LisPO, + 0.2581 Ni3S, + 0.2258 LiCl + 0.1613 465
Li,SO,4
LNO Li7La3ZrZO|2 Li7La3Zr2012 — Li7La3Zr2012 0
LiGaO, LiGaO, — LiGaO, 0
LizLaQTi3010 LizLazTi3010 e LazTi207 + L12T103 20
LisInCl, 0.25 LisInClg + 0.75 LiNiO, — 0.09375 LiClO, +0.125 -
In,O;5 + 1.406 LiCl + 0.75 NiO
LiLBiCl, 0.6667 LiNiO, +0.3333 Li;BiCls — 0.08333 LiClO, + .
0.3333 BiClO + 0.6667 NiO + 1.583 LiCl
LiSeCle 0.25 Li;ScClg + 0.75 LiNiO, — 0.09375 LiClOy4 + 0.75 116

NiO + 1.406 LiCl + 0.125 Sc,0;



Li;LuClg
Li;TmClg
LisErClg
LisYClg
Li;HoClg
Li;DyClg
Li;TbCly
Li;SmClg

LiQZrC16

Li2_51n0.5Zr0,5C16

Liz 5S¢ 5Zr95Cls
Liz5Y5ZrosCls
Liz sEry sZro sCls
Li3InC13Br3
Li3SCC13BI'3
Li3LuCl3Br3
Li3TmCl3Br3
Li3ErCl3Br3

Li3YC13Br3

Li3HOCl3BI'3

Li3DyC13Br3

Li;TbCl;Br;
Li;InBrg
Li;BiBrg
Li;ScBrg

Li3LuBr6

0.25 Li;LuClg + 0.75 LiNiO, — 0.09375 LiCIO4 + 0.75
NiO + 1.406 LiCl + 0.125 Lu,0;

0.25 Li;TmClg + 0.75 LiNiO, — 0.09375 LiClO4 + 0.75

NiO + 1.406 LiCl + 0.125 Tm,04
0.75 LiNiO, + 0.25 LizErCls — 0.09375 LiClO4 + 0.75
NiO + 1.406 LiCl + 0.125 Er,O4
0.3333 Li;YClg + 0.6667 LiNiO, — 0.08333 LiCIO, +
0.3333 YCIO + 0.6667 NiO + 1.583 LiCl
0.25 LizHoClg + 0.75 LiNiO, — 0.09375 LiClO4 + 0.75
NiO + 1.406 LiCl + 0.125 Ho,03
0.3333 LizDyClg + 0.6667 LiNiO, — 0.08333 LiClO, +
0.3333 DyCIO + 0.6667 NiO + 1.583 LiCl
0.75 LiNiO; + 0.25 Li;TbClgs — 0.09375 LiCIO4 + 0.75
NiO + 1.406 LiCl + 0.125 Tb,04
0.6667 LiNiO, + 0.3333 Li;SmCls — 0.08333 LiClO4 +
0.3333 SmCIO + 0.6667 NiO + 1.583 LiCl
0.5714 LiNiO, + 0.4286 Li,ZrCls — 0.07143 LiClO, +
0.5714 NiCl, + 1.357 LiCl + 0.4286 ZrO,
0.2222 Liy sZr5INng 5Clg + 0.7778 LiNiO, — 0.09722
LiClO4 + 0.7778 NiO + 0.05556 In,O5 + 1.236 LiCl +
0.1111 ZrO,

0.2222 Lis 571 5S¢y sClg + 0.7778 LiNiO, — 0.09722
LiClO4 + 0.7778 NiO + 0.05556 Sc,0; + 1.236 LiCl +
0.1111 ZrO,

0.25 Liz5Y 521y 5Clg + 0.75 LiNiO, — 0.09375 LiClO4 +
0.75 NiO + 1.281 LiCl + 0.125 YCIO + 0.125 ZrO,
0.7778 LiNiO, + 0.2222 Li, sEry 521 sClg — 0.02778
EryZr;0y, + 0.09722 LiClO4 + 0.7778 NiO + 1.236 LiCl
+0.02778 ZrO,

0.25 LizIn(BrCl); + 0.75 LiNiO, — 0.09375 LiClO4 +
0.75 LiBr + 0.125 In,O3 + 0.6563 LiCl + 0.75 NiO
0.5 LiNiO, + 0.5 Li3Sc(BrCl); — 0.5 NiBr, + 0.0625
LiClO,4 + 0.5 LiBr + 1.438 LiCl + 0.25 Sc,0;

0.5 Li;Lu(BrCl); + 0.5 LiNiO, — 0.0625 LiClO,4 + 0.5
LiBr + 0.5 NiBr, + 1.438 LiCl + 0.25 Lu,0;

0.75 LiNiO; + 0.25 Li;Tm(BrCl); — 0.09375 LiCIO,4 +
0.75 LiBr + 0.75 NiO + 0.6562 LiCl + 0.125 Tm,O;
0.25 LizEr(BrCl); + 0.75 LiNiO, — 0.09375 LiClO,4 +
0.75 LiBr + 0.75 NiO + 0.6563 LiCl + 0.125 Er,0;
0.3333 Liz Y(BrCl); + 0.6667 LiNiO, — 0.3333 YCIO +
LiBr + 0.08333 LiClO4 + 0.6667 NiO + 0.5833 LiCl
0.3333 LizHo(BrCl); + 0.6667 LiNiO, — 0.3333 HoBrO
+0.08333 LiClO4 + 0.6667 LiBr + 0.6667 NiO + 0.9167
LiCl
0.6667 LiNiO, + 0.3333 Li;Dy(BrCl); — 0.08333
LiClO4 + 0.3333 DyCIO + LiBr + 0.6667 NiO + 0.5833
LiCl
0.25 Li3Tb(BrCl); + 0.75 LiNiO, — 0.09375 LiClO,4 +
0.75 LiBr + 0.75 NiO + 0.6563 LiCl + 0.125 Tb,04
0.2941 Li;InBrg + 0.7059 LiNiO, — 0.08824 Br,0; +
0.1471 In,0O; + 1.588 LiBr + 0.7059 NiO
0.6154 LiNiO, + 0.3846 Li;BiBrs — 0.3846 BiBrO +
0.07692 Br,0O; + 1.769 LiBr + 0.6154 NiO
0.48 LiNiO; + 0.52 Li3;ScBrg — 2.04 LiBr + 0.06 Br,O; +
0.48 NiBr, + 0.26 Sc,04
0.52 Li;LuBrg + 0.48 LiNiO, — 2.04 LiBr + 0.06 Br,04
+0.48 NiBI‘Q +0.26 LUQO3

114

101

102
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133

47
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Li;TmBrs
Li;ErBrg
Li;YBrg
LizHoBrg
Li;DyBrg
Li;TbBrg

Li;Sclg
LisLulg
Li;Tml,
LizErle
LizHolg
LizDylg
LisTblg

Li;Smls

0.48 LiNiO; + 0.52 Li;TmBrg — 2.04 LiBr + 0.06 Br,04

+0.48 NiBr, + 0.26 Tm,0;

0.3846 LizErBrs + 0.6154 LiNiO, — 0.07692 Br,0; +
0.6154 NiO + 1.769 LiBr + 0.3846 ErBrO
0.3846 Li;YBrs + 0.6154 LiNiO, — 0.3846 YBrO +
1.769 LiBr + 0.07692 Br,0; + 0.6154 NiO
0.619 Li;HoBrs + 0.381 LiNiO, — 0.619 HoBrO + 2.238
LiBr + 0.04762 Br,0; + 0.381 NiBr;,

0.7059 LiNiO, + 0.2941 Li;DyBrs — 1.588 LiBr +
0.08824 Br,05 + 0.7059 NiO + 0.1471 Dy,04
0.7059 LiNiO, + 0.2941 Li;TbBrg — 1.588 LiBr +
0.08824 Br,05 + 0.7059 NiO + 0.1471 Tb,0s
0.5455 LiNiO, + 0.4545 Li;Scls — 0.5455 Nil, +
0.06818 LisIOg + 1.568 Lil + 0.2273 Sc,04
0.4545 LizLulg + 0.5455 LiNiO, — 0.5455 Nil, +
0.06818 LisIOg + 1.568 Lil + 0.2273 Lu,04
0.5455 LiNiO, + 0.4545 Li;Tmls — 0.5455 Nil, +
0.06818 LisIOg + 1.568 Lil + 0.2273 Tm,05
0.1429 LizErls + 0.8571 LiNiO, — 0.1071 Lis1O¢ +
0.8571 NiO + 0.75 Lil + 0.07143 Er,0;
0.1429 LizHols + 0.8571 LiNiO, — 0.1071 LisIO¢ +
0.8571 NiO + 0.75 Lil + 0.07143 Ho,0O5
0.8571 LiNiO; + 0.1429 LizDyls — 0.1071 LisIO¢ +
0.8571 NiO + 0.75 Lil + 0.07143 Dy,0;
0.1429 Li;Tblg + 0.8571 LiNiO, — 0.1071 LisIOg +
0.8571 NiO + 0.75 Lil + 0.07143 Tb,0;
0.8571 LiNiO, + 0.1429 Li;Smls — 0.1071 LisIOg +

0.8571 NiO + 0.75 Lil + 0.07143 Sm,04

99

87

81

92

81

78

198

192

179

174

170

167

164

153

Li;PSy

LiloGePZSn

LisPS5Cl

Li7La3Zr20 12

LiGaO,

NMCl111
LizLazTi3010

Li3InC16

Li;BiCl,

Li3SCC16

Li3LuC16

0.4 LisMnCoNiOg + 0.6 LisPS; — 0.1333 Co(NiS,), +
0.1333 Li(MnS,), + 0.1333 Co,NiS, + 0.1333 MnS, +
0.5333 Li,S + 0.6 LisPO,

0.6783 LisMnCoNiOg + 0.3217 Li;(Ge(PSg)2 — 0.2261
Co(NiS;,)2 +0.3217 LizMnGeO, + 0.05217 LixSO4 +
0.2261 Co,NiS, + 0.3565 MnS, + 1.287 Li,S + 0.6435
LizPO,

0.6 LisPSsCI + 0.4 Li;MnCoNiOg — 0.1333 Co(NiS,), +
0.1333 Li(MnS,), + 0.1333 Co,NiS, + 0.1333 MnS, +
1.133 Li,S + 0.6 LiCI + 0.6 LisPO,

0.4 Li;La3Zr,0y, + 0.6 LisMnCoNiOg — 0.2 LiNiO, +
0.4 LisNiO4 + 0.4 LisZr,O7 + 0.6 La,MnCoOgq

LisMnCoNiOg — LiCoO; + Li2MnO; + NiO

0.5 Lis;MnCoNiOg + 0.5 Li>La,Ti;0,0 — 0.02828
Tiy(NisOg)s + 0.02956 LiOg + 0.07584 Li,Ti;NiOg +
1.159 Li,TiO; + 0.5 La,MnCoOg
0.6261 Li;MnCoNiOg + 0.3739 Li;InCls — 0.1435
Li;Mn;NiOg + 0.1174 LizMnCosO;, + 0.03913 Mn,CoO,
+0.187 InyO; + 2.243 LiCl + 0.4826 NiO
0.5275 Li;MnCoNiOg + 0.4725 Li;BiCls — 0.1209
Li;Mn;NiOg + 0.0989 Li,MnCosO;, + 0.03297 Mn,CoO,
+0.4066 NiO + 0.4725 BiClO + 2.363 LiCl
0.6145 Li;MnCoNiOg + 0.3855 Li;ScCls — 0.08358
Mn(Ni;04); + 0.0384 Mn,CoO, + 0.113 Li;Mn;NiOg +
0.1152 Li4MnCos0,, + 2.313 LiCl + 0.1928 Sc,0;
0.5769 Li;MnCoNiOg + 0.4231 Li;LuCls — 0.03846
Mn(Ni;04), + 0.1154 LuMnO; + 0.1538 Lu,Mn,O; +
0.1154 Li;MnCosOy, + 2.538 LiCl + 0.3462 NiO

399

333

357

112

49

127

63

70

97

100



Li;TmClg

Li3ErCl6

Li;YClg

Li3HOC16

L13DyC16

Li;TbCl,

Li;SmClg

LixZrClg

Liy sIng 5Zry sClg

Liz s8¢ 5Zrg sClg

Liz5Y5Zry5Cls

Liy sEry sZro sCls

Li3InC13Br3

Li3SCC13BI'3

Li3LuC13Br3

Li3TmC13Br3

Li3EI'Cl3BI'3

0.5769 LizMnCoNiOg + 0.4231 Li;TmCls — 0.1154
LisMnCo50,, + 0.03846 Mn(Ni;0,); + 0.1154 TmMMnO,
+0.1538 Tm,Mn,0; + 2.538 LiCl + 0.3462 NiO
0.5769 LizMnCoNiOg + 0.4231 Li;ErClg — 0.1154
EI'MII205 +0.1154 Li4MnC05012 +0.1154 ErzMn207 +
0.03846 Er,0O5 + 2.538 LiCl + 0.5769 NiO
0.5882 LizMnCoNiOg + 0.4118 Li;YClg — 0.02941
Li;Mn3NiOg + 0.1176 LisgMnCosOy; + 0.1471 Y,MnNiOg
+0.1176 YMn,05 + 0.4118 NiO + 2.471 LiCl
0.5779 Li;MnCoNiOg¢ + 0.4221 LizHoClg — 0.002513
Li;Mn;NiOg + 0.07035 Mn(Ni;O4): + 0.1156 HoMn,Os +
0.1156 Liz;MnCo50,, + 0.1533 Ho,MnNiOg + 2.533 LiCl
Li;Mn3NiOg + 0.1043 LisMnCos0;, + 0.1043 DyMn,Os
+0.07975 Mn(Ni;04), + 2.497 LiCl + 0.3742 DyCIO
0.5779 LizMnCoNiOg + 0.4221 Li3TbCls — 0.1156
TbMn,05 + 0.07035 Mn(Ni304); + 0.1533 Tb,MnNiOg +
0.002513 LiQMIlgNiOg +0.1156 Li4MnC05012 +2.533
LiCl
0.5152 LizMnCoNiOg + 0.4848 Li;SmClg — 0.0322
Mn,Co0Oy + 0.0947 Li;Mn3NiOg + 0.07008 Mn(Ni;0,), +
0.09659 Li;MnCos0,, + 2.424 LiCl + 0.4848 SmCIO
0.5455 LizMnCoNiOg + 0.4545 Li,ZrClg — 0.125
LioMn;NiOg + 0.1023 Li;MnCosO,, + 0.03409 Mn,CoO4
+0.4205 NiCl, + 1.886 LiCl + 0.4545 ZrO,
0.6145 Li;MnCoNiOg + 0.3855 Liz sZr sIng sCl —
0.1152 LizMnCos501, + 0.1928 InCIO + 0.08358
Mn(Ni;0y4); + 0.113 Li;Mn3NiOg + 0.0384 Mn,CoO,4 +
2.12 LiCl + 0.1928 ZrO,

0.6503 LigMnCONiO6 +0.3497 Li2.52r0'5SCO<5C16 g
0.08846 Mn(Ni3;O4)> +0.1195 LioMn3;NiOg + 0.1219
Li;MnCo50,, + 0.04064 Mn,CoO,4 + 0.1749 ZrO, +
2.098 LiCl + 0.08743 Sc,04
0.6204 Li3MnC0Ni06 +0.3796 Li2‘5Y0_5Zr0‘5C16 i
0.05109 LixMn;NiOg + 0.1241 Li;MnCosO,, + 0.1241
YMn,Os + 0.09489 Mn(Ni;O,4), + 0.1898 ZrO, + 0.06569
YCIO +2.212 LiCl
0.4545 Li}Ml’lCONiO6 +0.5455 Li2'5Er0'5Zr0'5C16 —
0.09091 Er;Mn,0; + 0.2727 ZrO, + 0.09091 ErMn,0Os +
0.09091 Li;MnCos0,, + 0.4545 NiCl, + 2.364 LiCl

LisMnCoNiOg — LiCoO; + Li;MnOs + NiO

0.4737 LisMnCoNiOg + 0.5263 Li;Sc(BrCl); — 0.08882
Li;MnCo504, + 0.02961 Mn,CoO4 + 0.1086 LixMn3;NiOg
+0.3651 NiBr, + 1.579 LiCl + 0.8487 LiBr + 0.2632
80203
0.4167 LizMnCoNiOg + 0.5833 Liz;Lu(BrCl); — 0.08333
Li4MnC05012 +0.08333 LUMHO3 +0.125 Lllen207 +
0.4167 NiBr, + 0.9167 LiBr + 1.75 LiCl + 0.125 Lu,03
0.3704 LisMnCoNiOg + 0.6296 Li;Tm(BrCl); —
0.07407 TMMnO;s + 0.07407 Li;MnCosOy, + 0.1111

Tm;Mn,07 + 0.3333 TmCIO + 0.3704 NiBr, + 1.556
LiCl + 1.148 LiBr
0.3704 Liz3MnCoNiOg + 0.6296 Li;Er(BrCl); — 0.1111
Er,Mn,0; + 0.07407 Li;MnCos0,, + 0.07407 ErtMnO; +
0.8148 LiBr + 0.3704 NiBr, + 0.3333 ErBrO + 1.889
LiCl

91

90

75

84

81

83

124

91

104

100

107

49

94

100

89



Li3YC13Br3

Li3HOC13BI'3

Li3DyCl3Br3

Li3TbC13Br3

Li 3lnBr6

Li3BiBr6

Li3SCBI'6

Li3LuBr6

Li3Tn’lBr6

Li3ErBr6

Li3YBI'6

Li3HOBr6

Li3DyBr6

Li3TbBr6

Li3SCIé

LisLulg
Li;Tmle
Li;Erlg
LisHol,s

L13Dy1(,

0.625 LizMnCoNiOg + 0.375 Li;Y(BrCl); — 0.125
LioMnOs + 0.125 Y,MnNiOg + 0.125 Li;MnCosO,, +
0.125 YMn,Os + 0.5 NiO + 1.125 LiBr + 1.125 LiCl
0.3571 LisMnCoNiOg + 0.6429 Li;Ho(BrCl); — 0.07143
HOle’l207 +0.07143 Li4Ml’1C05012 +0.07143 HOMI’IzOs
+0.7857 LiBr + 0.3571 NiBr, + 0.4286 HoBrO + 1.929
LiCl
0.4545 LisMnCoNiOg + 0.5455 Li;Dy(BrCl); — 0.09091
DyMn,0s + 0.09091 LisMnCos0;, + 0.09091 DyClO +
0.2727 NiBr, + 0.1818 Dy,MnNiOg + 1.545 LiCl + 1.091
LiBr
0.4221 LisTb(BrCl); + 0.5779 LisMnCoNiOg —
0.002513 LizMn3NiOg + 0.1156 LisMnCos0;, + 0.1156
TbMn,05 + 0.07035 Mn(Ni;04); + 0.1533 Tb,MnNiOg +
1.266 LiCl + 1.266 LiBr
0.6 LisMnCoNiOg¢ + 0.4 Li3InBrg — 0.6 LiMnOs + 0.6
LiCoO, + 0.6 NiBr;, + 0.2 Ins,O; + 1.2 LiBr
0.5 Li;BiBrg + 0.5 Li;MnCoNiOg — 0.5 LiCoO, + 0.5
Li,MnO; + 0.5 NiBr, + 0.5 BiBrO + 1.5 LiBr
0.3418 Li;MnCoNiOg + 0.6582 Li;ScBrg — 0.03797
Li4MHCO5012 +0.1519 Mn2C004 +0.3418 NiBI'z +2.848
LiBr +0.4177 Br + 0.3291 Sc,0;

0.3846 LisMnCoNiOg + 0.6154 Li;LuBrs — 0.07692
Li;MnCo50,; + 0.3077 LuMnO; + 0.3846 NiBr, + 2.692
LiBr + 0.1538 Lu,O5 + 0.2308 Br
0.4167 LisMnCoNiOg + 0.5833 LisTmBrs — 0.4167
NiBr, +0.08333 Li;MnCos0,, + 0.08333 TmMnO; +

0.125 Tmy,Mn,0; + 2.667 LiBr + 0.125 Tm,04
0.5946 LizErBrs + 0.4054 Li;MnCoNiOg — 0.1622
ErMn,0s + 0.4054 7NiBr, + 0.08108 Li;MnCos0;, +
2.676 LiBr + 0.2162 Er,05 + 0.08108 Br
0.3571 LisMnCoNiOg + 0.6429 Li;YBrs — 0.07143
Li4MHCO5012 +0.07143 YMH205 +0.07143 YzMH207 +
0.4286 YBrO + 0.3571 NiBr, + 2.714 LiBr
0.6429 LizHoBrs + 0.3571 Li;MnCoNiOg — 0.07143
HoMn,Os + 0.3571 NiBr, + 0.07143 Li;MnCos0,, +
0.07143 Ho,Mn,0; + 0.4286 HoBrO + 2.714 LiBr
0.5833 LizDyBrs + 0.4167 LisMnCoNiOg — 0.08333
DyMn,0Os + 0.4167 NiBr, + 0.08333 LizMnCos0;, +
0.08333 Dy,Mn,0; + 2.667 LiBr + 0.1667 Dy,05
0.4167 LisMnCoNiOg4 + 0.5833 Li;TbBrs — 0.4167
NiBr; + 0.08333 TbMn,Os + 0.08333 LiyMnCos0;; +
0.08333 Tb,Mn,0; +2.667 LiBr + 0.1667 Tb,05
0.2903 LisMnCoNiO; + 0.7097 LisScl — 0.09677
Mn;0,4 + 0.2903 Nil, + 0.2903 CoO + 3 Lil + 0.3548
Sc,03 +0.6774 1
0.3 Li;MnCoNiOg + 0.7 Li;Luls — 0.3 LuMnO; + 0.3
Nil, + 0.3 CoO + 3 Lil + 0.2 Lu,O5 + 0.6 I
0.3 LisMnCoNiOg + 0.7 Li;Tmls — 0.3 TmMnO; + 0.3

Nil, +0.3 CoO +3 Lil + 0.2 Tm,05; + 0.6 1
0.3 LisMnCoNiOg¢ + 0.7 LizErls — 0.3 ErMnO; + 0.3
Nil, + 0.3 CoO+3 Lil + 0.2 Er,0; + 0.6 I
0.3 LizMnCoNiQg + 0.7 LizHolg — 0.15 Mn,CoQ,4 + 0.3
Nil, + 0.15 CoO + 3 Lil + 0.35 Ho,0; + 0.6 I
0.7 LizDyls + 0.3 LisMnCoNiOg — 0.3 DyMnOs + 0.3
Nil; +0.3 CoO +3 Lil + 0.2 Dy,0; + 0.6 I

68

87

81

78

53

4

119

111

106

100

98

95

92

169

164

155

147

139

137



Li,Tbl,

Li;Smlg

0.7 LisTbIs + 0.3 LisMnCoNiOg — 0.3 TbMnO; + 0.3
Nil, + 0.3 CoO + 3 Lil + 0.2 Th,05 + 0.6 I
0.2222 Li;MnCoNiOg + 0.7778 Li;Smls — 0.1111

Mn,CoOy + 0.2222 Nil, + 0.7778 SmIO +0.1111 CoO +
3Lil+0.44441

129

121

Li;PS,

LilOGestlz

LisPS;Cl

Li7La3ZI'20|2

LiGa02

LizLazTi3010

Li3IIlC16

Li;BiClg

NMC532 Li;ScClg

Li3LuC16

Li;TmCl,

Li3ErC16

Li;YCl,

Li3HOC16

L13DYC16

Li;TbClg

0.1667 Li;)Mn;Co,(NiOy)s + 0.8333 Li3PS, — 0.3333
Co(NiS,)2 +0.1111 Li(MnS;), + 0.05556 Ni3S, + 0.2778
MnS; +0.7778 Li,S + 0.8333 Li;PO,

0.39 LiloMn3C02(NiO4)5 +0.61 LiloGe(PSG)z — 0.78
Co(NiS,)2 + 0.61 LixMnGeO, + 0.12 Li>SO,4 + 0.13 Ni3S,4
+0.56 MnS, + 2.44 LiS + 1.22 Li;PO,

0.8333 LisPSsCl + 0.1667 Li;oMn3Co,(NiOy4)s — 0.3333
Co(NiS,)2 +0.1111 Li(MnS;), + 0.05556 Ni3S, + 0.2778
MnS, + 1.611 LixS + 0.8333 LiCl + 0.8333 Li;PO,
0.5714 Li7La3ZI'20|2 +0.4286 Li]QMH3C02(NiO4)5 -
0.06015 Lil9Ni,30,2 + 0.5714 LisNiO, + 0.5714
LisZr,07 + 0.8571 La;MnCoOg + 0.4286 LiMnO; +
0.188 NiO

LiGaO, — LiGaO,

0.3333 Li]oMn3C02(NiO4)5 +0.6667 LizLazTi3010 g
0.4103 Li(NiO,)> + 0.05128 Tig(NisOg); + 1.795 Li, TiOs
+0.6667 La,MnCoOg + 0.3333 Li_MnO; + 0.07692 NiO
0.2955 Li;Mn;Co,(NiOy)s + 0.7045 LizInClg — 0.2155

Mn(Ni;O,)s + 0.1842 Li;Mn;NiOg + 0.1182
Li;MnCo504, + 0.0591 LiClO4 + 0.3523 In,O; + 4.168
LiCl
0.2185 Li;)Mn3Co0,(NiOy4)s + 0.7815 Li;BiClg — 0.1362
L,Mn;NiOg + 0.1594 Mn(Ni3;O,4), + 0.0437 LiClO4 +
0.0874 LisMnCos0Oy, + 0.7815 BiClO + 3.864 LiCl
0.2955 Li;¢Mn3Co,(NiOy4)s + 0.7045 Li3ScCls — 0.2155
Mn(Ni;04), + 0.1842 Li;Mn3;NiOg + 0.0591 LiClO4 +
0.1182 LisMnCos0y; +4.168 LiCl + 0.3523 Sc,0;
0.2632 Li;oMn;3Co,(NiOy)s + 0.7368 Liz;LuCls — 0.3421
Lu,Mn,05 + 0.05263 LiClO4 + 0.1053 Liz;MnCosO,, +
0.02632 Lu,0; +4.368 LiCl + 1.316 NiO
0.2317 Ll[()MIl3C02(NIO4)5 +0.7683 L13TmC16 -
0.09266 Li;MnCo050;, + 0.1931 Mn(Ni;O,), + 0.2046 T
m,Mn,0; + 0.04633 LiClO4 + 4.205 LiCl + 0.3591

TmCIO
0.2317 Li;oMn3Co,(NiOy4)s + 0.7683 LizErCls — 0.09266
Li;MnCo50,, + 0.1931 Mn(Ni30,4); + 0.2046 Er;Mn,0; +
0.04633 LiClO,4 + 4.205 LiCl + 0.3591 ErC1O
0.2185 Li;gMn3Co0,(NiOy4)s + 0.7815 Li;YClg — 0.1362
Li;Mn;NiOg + 0.0874 LisMnCos0,, + 0.1594
Mn(Ni304), + 0.7815 YCIO + 0.0437 LiCIO,4 + 3.864
LiCl
0.2745 Lil()MIl3C02(NiO4)5 +0.7255 Li}HOClG g
0.06444 Li;Mn3NiOg + 0.1575 Mn(Ni3Oy4), + 0.1098
Li4MnC05012 +0.3628 HonnNiOG +0.05489 L1C104 +
4.298 LiCl
0.7815 LizDyClg + 0.2185 Li;oMn3Co0,(NiO4)s — 0.1362
LioMn;NiOg + 0.0874 Li;MnCosO,; + 0.1594
Mn(Ni;0,4); +0.0437 LiCl0,4 + 3.864 LiCl + 0.7815
DyCIO
0.2632 Li;¢Mn3Co0,(NiOy4)s + 0.7368 Li;TbCls — 0.1805
Mn(Ni304), + 0.2331 Tb,MnNiOg + 0.05263 LiCI1O, +

396
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0.1353 Tb,Mn,0; + 0.1053 Li;MnCos0,, + 4.368 LiCl

0.2185 L110Mn3C02(N104)5 +0.7815 L13smC16 — 0.1362
Li,Mn3;NiOg + 0.1594 Mn(Ni;O,), + 0.0874
LisMnCos04, + 0.0437 LiClO4 + 3.864 LiCl + 0.7815 S
mcClO
0.2113 Li;oMn;3Co,(NiOy)s + 0.7887 Li»ZrClg — 0.1831
LixZrClg Li;Mn;NiOg + 0.08451 LisgMnCosOy;, + 0.04225 LiClO,4
+0.8732 NiCl, + 2.944 LiCl + 0.7887 ZrO,
0.2185 Li;oMn;Cox(NiO4)s + 0.7815 Liz sZr sIng sCls —
0.0874 Liz;MnCos01, + 0.1594 Mn(Ni30,4), + 0.1362
LioMn3NiOg + 0.0437 LiClO4 + 0.3907 LizInClg + 2.301
LiCl + 0.3907 ZrO,

0.1899 LiloMn3C02(NiO4)5 +0.8101 L12.5Zr0‘5SC0A5C16 -
0.1646 LixMn;NiOg + 0.07595 LisMnCosOy;, + 0.7848
NiCl, + 0.03797 LiClO4 + 0.4051 ZrO, + 3.253 LiCl +
0.2025 Sc,04
0.1673 LiloMn3C02(NiO4)5 +0.8327 Li2<5Yo.5Zr0<5C16 i
0.145 LizMn;NiOg + 0.06691 LisMnCos0O,, + 0.03346
LiClO4 + 0.6914 NiCl, + 0.4164 ZrO, + 0.4164 YCIO +
3.164 LiCl
0.1596 Li;oMn;Cox(NiO4)s + 0.8404 Liz sErg sZry sClg —
0.2074 Er,Mn,0; + 0.4202 ZrO, + 0.06383 LisMnCo;0,
+0.03191 LiCIO,4 + 0.005319 ErClO + 0.7979 NiCl, +
3.41 LiCl
0.3103 Li;gMnsCoa(NiO4)s + 0.6897 LisIn(BrCl); —
0.269 LixMn;NiOg + 0.1241 LisMnCos0y;, + 0.06207
LiClO4 + 2.069 LiBr + 1.283 NiO + 0.3448 In,O; + 2.007
LiCl
0.1536 LiloMn3C02(NiO4)5 +0.8464 LI3SC(BI'C1)3 —
0.06143 Li;MnCos0,, + 0.1331 LixMn;NiOg + 0.1229
BrCl + 0.6348 NiBr, + 2.416 LiCl + 1.147 LiBr + 0.4232
80203
0.1304 LijoMn;Coa(NiOy)s + 0.8696 LisLu(BrCl); —
Li3LuC13Br3 0.05217 Li4M1’1C05012 +0.1696 LUQMH207 +0.1043 BrCl
+0.6522 NiBr, + 1.2 LiBr + 2.504 LiCl + 0.2652 Lu,0;
0.1031 Lij;oMn;Cox(NiOy)s + 0.8969 LisTm(BrCl); —
0.04124 Li;MnCos0,, + 0.134 Tm»Mn,0; + 0.6289

TmCIO + 0.08247 BrCl + 0.5155 NiBr, + 1.979 LiCl +
1.577 LiBr
0.1031 Li;qMnsCoa(NiOy)s + 0.8969 LizEr(BrCl); —
0.134 Er,Mn,0; + 0.04124 Li;MnCos0,; + 0.08247 BrCl
+0.9485 LiBr + 0.5155 NiBr, + 0.6289 ErBrO + 2.608
LiCl
0.1181 LijoMn;Cos(NiOy)s + 0.8819 LisY(BrCl); —
0.1024 LixMn3NiOg + 0.02362 LiClO4 + 0.04724
Li;MnCos0,, + 0.4882 NiBr, + 1.669 LiBr + 0.8819
YCIO + 1.74 LiCl
0.1031 Li;oMn;3Co,(NiOy)s + 0.8969 LizHo(BrCl); —
0.134 Ho,Mn,0; + 0.04124 Li;MnCos0;, + 0.9485 LiBr
+ 0.5155 NiBr;, + 0.08247 BrCl + 0.6289 HoBrO + 2.608
LiCl
0.1031 LiloMn3C02(NiO4)5 +0.8969 L13Dy(BrCl)3 —
0.134 Dy,Mn,0; + 0.08247 BrCl + 0.04124
LisMnCo50,, + 0.6289 DyClO + 0.5155 NiBr, + 1.979
LiCl + 1.577 LiBr
0.8252 Li;Th(BrCl); + 0.1748 Li;qMn;Con(NiO,)s —
0.04196 Tb,Mn,07 + 0.06993 Li;MnCos0;, + 0.3706

Li;SmClg

Liz 5Ing 5Zr 5Cls

Liz58¢¢.5Zry5Clg

Liz5Y 5719 5Cls

Liz sErg sZro sCls

Li3InC13Br3

Li3SCC13BI'3

Li3TmC13Br3

Li3ErCl3Br3

Li3YC13BI‘3

Li3HOC13BI'3

Li3DyCl3Br3

Li3TbCl3Br3
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Tb

»MnNiOg + 0.03497 LiCIO,4 + 0.5035 NiBr, + 2.441
LiCl + 1.469 LiBr

0.2206 Li]oMH3COz(NiO4)5 +0.7794 LigInBré — 0.1912
22

LixMn;NiOg + 0.04412 Br,O; + 0.7794 InBrO + 0.08824

Li3InBr6

Li3BiBI'6

Li;ScBrg

Li3LuBr(,

Li3TmBr6

Li3ErBr6

Li3YBr6

LigHOBré

Li3DyBr6

Li3TbBI'6

Li3SC16

Li3LuI6

Li;Tmlg

Lij,EI'I(,

Li3HOI§

L13Dy16

LiyMnCos0,; + 3.809 LiBr + 0.9118 NiO

.2632 Li;oMn;Co,NiO,0 + 0.7368 Li;BiBrs — 0.1053
21

0
Li;MnCos0,; + 0.6842 Li;MnO; + 0.2632 NiO + 0.7368

BiBrO + 0.3158 Br,0O;5 + 3.053 LiBr

0.1536 Li;Mn3C0,NiO,0 + 0.8464 Li;ScBrg — 0.1331
LioMn;NiOg + 0.06143 LizMnCos0;; + 0.02048 NiBr, + 104

3.563 LiBr + 1.474 Br + 0.4232 Sc,05
0.1899 Li;oMn3;Co0,NiO,0 + 0.8101 Li;LuBrg — 0.2278
98

Br,O3 + 0.07595 LisMnCos0y; + 0.1899 NiBr, + 0.2468
Lu,Mn,05 +4.025 LiBr + 0.1582 Lu,0;

0.1899 Li;oMn;Co,NiO,0 + 0.8101 Li;TmBrg — 0.07595
LisMnCosO;; + 0.1899 NiBr, + 0.2278 Br,0; + 0.2468 T 91
m;Mn,07 +4.025 LiBr + 0.1582 Tm»04
0.8361 Li;ErBrs + 0.1639 Li;qMn;Co,NiO,0 — 0.1967
82

Br,03 + 0.06557 LisMnCo50;, + 0.2131 Er,Mn,0, +
0.1639 NiBr, + 0.4098 ErBrO + 3.885 LiBr

0.1765 Li;¢Mn;3Co,NiO,0 + 0.8235 Liz;YBrs — 0.1529
73

Lile’lg,NiOg +0.8235 YBrO + 0.07059 Li4MnC05012 +
0.2118 Br,0O5 + 0.02353 NiBr, + 3.647 LiBr

0.1639 Li;oMn;C0,NiO,0 + 0.8361 LisHoBrg — 0.06557
84

LisMnCo501, + 0.1967 Br,0; + 0.1639 NiBr, + 0.4098
HoBrO + 0.2131 Ho,Mn,0O- + 3.885 LiBr
0.2174 Li;Mn3Co,NiO,0 + 0.7826 Li;DyBrs — 0.08696
Li4MHC050]2 +0.2609 BI'203 +0.2174 DszHN106 +
0.1739 Dy,Mn,0; + 4.174 LiBr
0.2174 Li;oMn3Co0,NiO,0 + 0.7826 Li;TbBrg — 0.2174
Tb,MnNiOg + 0.08696 Li;MnCosO; + 0.2609 Br,05 +
0.1739 Tb,Mn,0; +4.174 LiBr
0.5889 Li;oMn;Co,NiO,0 + 0.4111 LisScls — 0.2356
Li;MnCos04, + 1.531 LixMnOs + 0.6236 Lis 106 + 0.5889
Nil, + 0.2055 Sc,0; + 0.6651 1
0.6276 Li;(Mn3Co,NiO,0 + 0.3724 Li;Luls — 0.251
Li;MnCo50,; + 0.3724 LuMnO; + 0.7741 LisIOg +
0.6276 Nil, + 1.259 Li,MnO; + 0.205 1
0.6276 Li;)Mn3Co,NiO,0 + 0.3724 Li;Tmls — 0.251
Li,MnCosO, + 0.3724 TMMnO; + 0.7741 LisIO¢ +
0.6276 Nil, + 1.259 Li;MnO; + 0.205 1
0.6276 Li;oMn3Co,NiO,0 + 0.3724 Liz;Erls — 0.251
Li;MnCos0,, + 0.3724 ErMnO; + 0.6276 Nil, + 0.7741
LisIO¢ + 1.259 Li;MnO; + 0.205 1
0.6474 Li;oMn3Co,NiO,0 + 0.3526 LizHols — 0.135
HOMH205 +0.259 Li4MnC05012 +0.2176 HOMHO3 +
0.6474 Nil, + 0.8209 LisIO¢ + 1.196 Li;MnOs3
0.6948 Li;)Mn;Co,NiO,0 + 0.3052 LizDyls — 0.2779
LisMnCos0,, + 0.3052 DyMn,Os + 0.4796 Nil, + 0.8719
LisI0¢ + 0.2153 NiO + 1.196 Li;MnO;
0.1696 Li;Tbls + 0.8304 Li;oMn3Co,NiO,0 — 0.3322
Li4MnC05012 +0.311 LizMIbNiOg +0.1696 Tan205 +

Li;Tbls
1.018 LisIOg + 0.5194 NiO + 0.8869 LioMnOs

Li;Sml;

0.07143 LimMn3C02(NiO4)5 +0.9286 L13Sm16 g
0.03571 LiCo0O, + 0.1071 Mn,CoO,4 + 0.3571 Nil, +

78

76

193

192

190

188

187

1

86

185

87




0.9286 SmIO + 3.464 Lil + 0.4643 1

Li;PSy

LiloGepzslz

Li6PS5C1

Li7La3Zr2012
LiGaO,

LizLaQTi3010

Li3Il’lC16

Li;BiCl,

Li;ScClg

Li3LUC16

NMC622

Li;TmClg

Li3ErC16

Li;YClg

Li;HoClg

L13DyC16

Li;TbCl,

Li;SmClg

LixZrClg

0.2892 LisMnCoNi;Oyo + 0.7108 LizPS; — 0.2892
Co(NiS,)2 + 0.01205 Li»SO4 + 0.09639 Ni;S4 + 0.2892
MnS, + 0.7108 Li;S + 0.7108 LizPO4
0.5693 LisMnCoNi;0y, + 0.4307 Li;(Ge(PSs), — 0.5693
Co(NiS,)2 + 0.4307 LizMnGeO, + 0.1314 Li>SO, +
0.1898 Ni3S4 + 0.1387 MnS, + 1.723 Li>S + 0.8613
Li;PO,

0.7108 LigPssCl + 0.2892 LisMnCoNi;O;9 — 0.2892
Co(NiS,), + 0.01205 Li;SO4 + 0.09639 NizS, + 0.2892
MnS, + 1.422 Li,S + 0.7108 LiCl + 0.7108 Li;PO,
0.4 Li7La3Zr2012 +0.6 LisMnCoNi3010 — 14 L1N102 +
0.4 LisNiO,4 + 0.4 LigZr,047 + 0.6 La,MnCoOyq

LiGaOz - L1Ga02

0.5 Li5MI’1CONi3Olo +0.5 Li2LazTi3010 — 0.5 Ll(NlOz)z
+ 1.5 Li,TiO5 + 0.5 La,MnCoOg + 0.5 NiO
0.5806 LisMnCoNi;Oyo + 0.7097 LizInClg — 0.1548
LixMn;NiOg + 0.1161 Li;MnCosO,, + 0.1306 LiClO4 +
0.3548 In,05 +4.127 LiCl + 1.587 NiO
0.4009 LisMnCoNi;Ojg + 0.7995 Li;BiClg — 0.04245
Li,Mn3NiOg + 0.1934 Mn(Ni;0,)> + 0.09021 LiC1O, +
0.08019 Liz;MnCosO, + 0.7995 BiClO + 3.907 LiCl
0.5466 LisMnCoNi;0,o + 0.7267 Li;ScCls — 0.2637
Mn(Ni304); + 0.05788 LixMn3;NiOg + 0.123 LiCIO, +
0.1093 LisMnCos0y; +4.237 LiCl + 0.3633 Sc,0;
0.5263 LisMnCoNi;Oy, + 0.7368 Li;LuClg — 0.2105
Lu,Mn,0; + 0.1184 LiClO4 + 0.1053 LisMnCosOy, +
0.1579 Lu,0; +4.303 LiCIl + 1.579 NiO
0.4082 LisMnCoNi;Oyo + 0.7959 Li;TmCls — 0.08163
LizMnCo50;, + 0.2041 Mn(Ni;0,4), + 0.06122
Tm,Mn,0; + 0.09184 LiClO,4 + 4.01 LiCl + 0.6735

TmCIO
0.4545 LisMnCoNi;O o + 0.7727 LisErCls — 0.09091
Li4M1’1C05012 +0.1818 ErzMn207 +0.1023 L1C104 +
4.125 LiCl + 0.4091 ErCIO + 1.364 NiO
0.4009 LisMnCoNi30; + 0.7995 LisYClg — 0.04245
Li;Mn3NiOg + 0.08019 Li;MnCos0;, + 0.1934
Mn(Ni3O4)2 +0.7995 YCIO + 0.09021 LiClO,4 + 3.907
LiC
0.5263 LisMnCoNi;Oy¢ + 0.7368 Liz;HoClg — 0.05263
Mn(Ni304); + 0.1053 LigMnCosO1, + 0.3684
Ho,MnNiOg + 0.1184 LiClO,4 + 4.303 LiCl + 0.8947 NiO
0.7995 LizDyClg + 0.4009 LisMnCoNi;0,9 — 0.04245
Li;Mn3NiOg + 0.08019 Li;MnCos0;, + 0.1934
Mn(Ni3;O4)2 +0.09021 LiClO4 + 3.907 LiCI + 0.7995
DyCIO
0.5263 LisMnCoNi;0yy + 0.7368 Li;TbCls — 0.05263
Mn(Ni3;O4)2 +0.3684 Tb,MnNiOg4 + 0.1184 LiClO,4 +
0.1053 LisMnCos0;, + 4.303 LiCl + 0.8947 NiO
0.4009 LisMnCoNi30; + 0.7995 Li;SmCls — 0.04245
Li;Mn;NiOg + 0.1934 Mn(Ni30,4), + 0.08019
LizMnCos0; + 0.09021 LiClO4 + 3.907 LiCl + 0.7995 S
mcClO
0.3046 LisMnCoNi;0yy + 0.6954 Li,ZrClg — 0.08122
LixMn;NiOg + 0.06091 LisMnCos0y;, + 0.06853 LiClO,4
+ 0.8325 NiCl, + 2.439 LiCl + 0.6954 ZrO,

432
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382
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85

45
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84
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76

74
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Liz 5Ing 5Zr 5Cls

Liz 58¢¢.5ZrsClg

Liz5Y5Zry5Clg

Liz sErg sZrosCls

Li3InC13Br3

Li3SCC13BI'3

Li3LuCl3Br3

Li3TmCl3Br3

Li;ErCl3Br3

Li3YC13BI'3

Li3H0Cl3Br3

Li3DyCl3Br3

Li3TbC13Br3

Li3InBr6

Li3BiBr6

Li3SCBI'6

0.334 Lile’lCONi}Om +0.666 Li2'52r0'51n0.scl6 i
0.0668 Li;MnCo050;, + 0.1611 Mn(Ni;O,), + 0.03536
LioMn;NiOg + 0.07515 LiClO4 + 0.333 LisInClg + 1.923
LiCl + 0.333 ZrO,

0.277 Li5MnCONi3010 +0.723 LizASZI'()jSCOjCl() —
0.07388 LixMn3;NiOg + 0.05541 Li;MnCos04, + 0.7573
NiCl, + 0.06234 LiClO4 + 0.3615 ZrO, + 2.761 LiCl +
0.1807 Sc,04
0.4293 Li5Ml’lCONi3010 +0.5707 Li2A5Y0'5ZI‘0A5C16 g
0.04545 LixMn;NiOg + 0.08586 LisMnCos0Oy; + 0.09659
LiClO4 + 0.2071 Mn(Ni30,4); + 0.2854 ZrO, + 0.2854
YCIO + 3.042 LiCl
0.2419 LisMnCoNi;0;o + 0.7581 Liz 5Erg sZry sClg —
0.09677 Er;Mn,0; + 0.379 ZrO, + 0.04839 LisMnCos0,
+0.05444 LiClO4 + 0.1855 ErCIO + 0.7258 NiCl, +
2.857 LiCl
0.45 LisMnCoNi;0,0 + 0.55 LisIn(BrCl); — 0.12
LixMn;NiOg + 0.09 LigMnCosOy; + 0.1013 LiClO4 +
1.65 LiBr + 1.23 NiO + 0.275 In,O; + 1.549 LiCl
0.2153 LisMnCoNi;0y, + 0.7847 Li;Sc(BrCl); —
0.04306 Li;MnCos0,; + 0.05742 Li,Mn;NiOg + 0.1938
BrCl + 0.5885 NiBr, + 2.16 LiCl + 0.9833 LiBr + 0.3923
80203
0.2 LI5MHCON13010 +0.8 L13Lu(BrCl)3 — 0.04
Li;MnCo;0,, + 0.08 Lu,Mn,07 + 0.18 BrCl + 0.6 NiBr,
+1.02 LiBr +2.22 LiCl + 0.32 Lu,0;

0.1754 LisMnCoNi;0 + 0.8246 Li;Tm(BrCl); —
0.03509 Liz;MnCos0,, + 0.03947 LiClO,4 + 0.07018

Tm,Mn,0; + 0.6842 TmCIO + 0.5263 NiBr, + 1.75 LiCl
+1.421 LiBr
0.1754 LisMnCoNi;0y, + 0.8246 Li;Er(BrCl); —
0.07018 Er,Mn,07 + 0.03509 LisMnCos0;, + 0.03947
LiClO4 + 0.7368 LiBr + 0.5263 NiBr, + 0.6842 ErBrO +
2.434 LiCl
0.365 LisMnCoNi;0,o + 0.635 Li;Y(BrCl); — 0.1314
Y,MnNiOg + 0.08212 LiClO4 + 0.07299 LisMnCos0;; +
0.1606 Mn(Ni;0,), + 1.905 LiBr + 0.3723 YCIO + 1.451
LiCl
0.1754 LisMnCoNi;0 + 0.8246 Li;Ho(BrCl); —
0.07018 Ho,Mn,05 + 0.03509 LisMnCosOy;, + 0.03947
LiClO4 + 0.7368 LiBr + 0.5263 NiBr, + 0.6842 HoBrO +
2.434 LiCl
0.1754 LisMnCoNi; O, + 0.8246 Li;Dy(BrCl); —
0.07018 Dy,Mn,07 + 0.03509 LisMnCos0;, + 0.6842
DyClO + 0.03947 LiClO4 + 0.5263 NiBr, + 1.75 LiCl +
1.421 LiBr
0.6154 Ll3Tb(BI‘C1)3 +0.3846 LisMnCONig,O[o —
0.07692 Lis;MnCo50,, + 0.3077 Tb,MnNiOg + 0.08654
LiClO4 + 0.1154 NiBr, + 0.7308 NiO + 1.76 LiCl +
1.615 LiBr
0.4215 LisMnCoNi304 + 0.5785 LizInBrg — 0.1124
LioMn;NiOg + 0.09485 Br,O5 + 0.08431 Li;MnCosO,; +
0.2892 In,0; + 3.281 LiBr + 1.152 NiO
0.396 LisMnCoNiz;0,y + 0.604 Li;BiBrs — 0.07921
Lis;MnCos0,, + 0.3168 Li;MnO; + 1.188 NiO + 0.604
BiBrO + 0.08911 Br,0; +2.842 LiBr
0.2153 LisMnCoNi;0yq + 0.7847 Li3ScBrs — 0.05742
LixMn;NiOg + 0.04306 LisMnCosO;; + 0.5885 NiBr, +

100

91

100

26

91

96

83

54

82

75

66

27

14

104



3.144 LiBr + 0.3876 Br + 0.3923 Sc,0;

0.2198 LisMnCoNi30;, + 0.7802 Li;LuBrs — 0.04945
Li;LuBrs Br,O; + 0.04396 LisMnCo50;, + 0.6593 NiBr, + 0.08791
Lu,Mn,O; + 3.264 LiBr + 0.3022 Lu,03
0.2 Li5MnCONi3010 +0.8 Li3LUBr6 — 0.04 Li4MHC05012
Lig,TmBI'() +0.6 NiBrz +0.08 Lu,Mn,0, + 3.24 LiBr +0.32 Lu,O5 +
0.36 Br
0.8312 LizErBrs + 0.1688 LisMnCoNi;O;y — 0.03797
Li3EI‘BI'6 BI'203 +0.03376 Li4MIlC050]2 +0.06751 El'zMIl207 +
0.5063 NiBr, + 0.6962 ErBrO + 3.203 LiBr
0.1688 LisMnCoNi;Oyy + 0.8312 Li;YBrs — 0.6962
Li;YBre YBrO + 0.06751 Y,Mn,0 + 0.03376 LigMnCosO;;, +
0.03797 Br,0O5 + 0.5063 NiBr, + 3.203 LiBr
0.1688 LisMnCoNi;Oy, + 0.8312 LisHoBrs — 0.03376
Li;HoBrg LisMnCos0;; + 0.03797 Br,O3 + 0.5063 NiBr, + 0.6962
HoBrO + 0.06751 Ho,Mn,O; + 3.203 LiBr
0.249 LisMnCoNi30o + 0.751 Li;DyBrs — 0.04979
Li;DyBrg LisMnCo50;, + 0.05602 Br,O3 + 0.1992 Dy,MnNiO¢ +
0.5477 NiBr, + 3.299 LiBr + 0.1763 Dy,0;
0.249 LisMnCoNi30,y + 0.751 Li;TbBrs — 0.1992
Li;TbBrs Tb,MnNiOg + 0.04979 LisMnCos0;;, + 0.05602 Br,0; +
0.5477 NiBr, + 3.299 LiBr + 0.1763 Tb,04
0.1667 LisMnCoNi3;0;, + 0.8333 Li;Scls — 0.08333
Li;Sclg Mn,CoQO, + 0.5 Nil, + 0.08333 CoO + 3.333 Lil + 0.4167
Sc,05 + 0.6667 1
0.1667 LisMnCoNi30;, + 0.8333 Li;Lulg — 0.1667
Li;Lule LuMnOj; + 0.1667 CoO + 0.5 Nil, + 3.333 Lil + 0.3333
LU,203 +0.6667 1
0.1875 LisMnCoNi;Oy4 + 0.8125 LisTmls — 0.1875
Li;Tmle LiCoO, + 0.1875 TmMnOs + 0.5625 Nil, + 3.188 Lil +

0.3125 Tm,O; + 0.5625 1
0.1875 LisMnCoNi;Oy, + 0.8125 LizErls — 0.1875
Li;Erlg LiCoO, + 0.1875 ErMnOs5 + 0.5625 Nil, + 3.188 Lil +
0.3125 Er,O; + 0.5625 1
0.1875 LisMnCoNi;0y0 + 0.8125 LizHols — 0.1875
LizHolg LiCoO, + 0.1875 HoMnOs + 0.5625 Nil, + 3.188 Lil +
0.3125 Ho,O3 + 0.5625 1
0.1875 LisMnCoNi;0yo + 0.8125 LizDyls — 0.1875
LizDylg LiCo0O, + 0.1875 DyMnO; + 0.5625 Nil, + 3.188 Lil +
0.3125 Dy,0; + 0.5625 1
0.8065 Li;Tbls + 0.1935 LisMnCoNi;Oy9 — 0.1935
Li;Tbls LiCoO, + 0.09677 TbMn,Os + 0.5806 Nil, + 3.194 Lil +
0.3548 Tb,0; + 0.4839 1
0.1429 LisMnCoNi;Oy + 0.8571 Li;Smls — 0.1429
Li;Sml LiCoO, + 0.07143 SmMn,0s + 0.4286 Nil, + 0.7857

SmIO + 3.143 Lil + 0.3571 1

94

94

77

68

81

69

66

155

150

137

129

120

114

107

98

0.1739 Li;oMnCo(Ni»Os),+ 0.8261 LisPS; — 0.1739
Li;PS, Co(NiS,), + 0.04348 Li;SO, + 0.3478 NisS, + 0.1739
MnS; + 0.8261 LiS + 0.8261 LisPO,
0.439 Li;MnCo(NizOs)s+ 0.561 Li;oGe(PSq), — 0.122
NMCS811 Li GeP,S)» Li,GeO, + 0.439 Co(NiS,), + 0.439 Li;MnGeO, + 0.5122

Li>SO, + 0.2927 Ni9S8 +2.122 LiS + 1.122 Li;PO,

0.7818 LigPSsCl + 0.2182 Li;oMnCo(Ni,Os),— 0.2182
LiPS;Cl Co(NiSy) + 0.2545 Li;SO, + 0.1455 Ni9S8 + 0.2182

MnO + 1.618 LiS + 0.7818 LiCl + 0.7818 Li;PO,

477

414

419



Li7La3ZrZO 12

LiGaO,

LizLazTi3010

Li3InC16

Li;BiCl,

Li3SCC16

Li3LuC16

Li;TmClg

Li3ErC16

Li;YCl,

Li3HOC16

L13DYC16

Li;TbClg

Li;SmClg

LixZrClg

Liz 5Ing 5ZrsCls

Liz 5S¢q.5Zr0.5Clg

Liz5Y5ZrysClg

Liz sErg sZr sClg

0.4 Li7La3Zr2012 +0.6 LlloMnCO(N1205)4—> 44 L1N102
+ 0.4 LisNiO4 + 0.4 LigZr,07 + 0.6 La,MnCoOg

LiGaOz - LlGa02

0.5 LiloMHCO(NiZO5)4+ 0.5 LizLazTi3olo — 0.5
Li(NiO,), + 0.125 Lil9Ni;3042 + 0.125 LiNiO, + 1.5
Li,TiO3 + 0.5 La,MnCoOg
0.2571 Li;(MnCo(Ni2Os)4+ 0.7429 LizInCls — 0.06857
LixMn;NiOg + 0.05143 Li4MnCo50,, + 0.2186 LiClO4 +
0.3714 In,05 + 4.239 LiCl + 1.989 NiO
0.1875 Li;oMnCo(Ni2Os)s+ 0.8125 Li;BiClg — 0.05
Li:Mn;NiOg + 0.1594 LiClO4 + 0.0375 Li4MnCosO4, +
1.45 NiO + 0.8125 BiCIO + 3.903 LiCl
0.2459 Li;)MnCo(Ni2Os)4+ 0.7541 Liz;ScCls — 0.1967
Mn(Ni3O4)2 +0.209 L1C104 +0.04918 Li4MHC05012 +
0.7869 NiO +4.316 LiCl + 0.377 Sc,0;

0.2459 Li]oMHCO(Ni205)4+ 0.7541 Li3LUC16 — 0.09836
Lu,Mn,05 + 0.209 LiClOy4 + 0.04918 Li4MnCosOy; +
0.2787 Lu,05; + 4.316 LiCl + 1.967 NiO
0.1923 Li;pMnCo(Ni,Os)4+ 0.8077 Li;TmClg — 0.03846
Li4MnCos04, + 0.07692 Tm,Mn,07 + 0.1635 LiClO4 +
4.029 LiCl + 0.6538 TmCIO + 1.538 NiO
0.2459 Li;MnCo(Ni»Os)4+ 0.7541 LizErClg — 0.04918
Li4MnCos0,, + 0.09836 Er,Mn,0; + 0.209 LiClO, +
0.2787 Er,0O; +4.316 LiCl + 1.967 NiO
0.2083 Li;eMnCo(Ni»Os),+ 0.7917 LisYClgs — 0.04167
Li4MnCos04, + 0.1667 Y,MnNiOg + 0.4583 YCIO +
0.1771 LiClO4 + 1.5 NiO + 4.115 LiCl
0.2459 Li;oMnCo(Ni2Os)4+ 0.7541 LizHoClg — 0.04918
Li4MnCos0, + 0.1967 Ho,MnNiOg + 0.209 LiClO4 +
0.1803 Ho,0; +4.316 LiCl + 1.77 NiO
0.8214 Li;DyClg + 0.1786 Li;oMnCo(Ni»Os)s,— 0.03571
Li4MnCos0;;, + 0.1429 Mn(Ni;0,4), + 0.1518 LiClO,4 +
3.955 LiCl + 0.8214 DyCIO + 0.5714 NiO
0.2459 Li;MnCo(Ni2Os)4+ 0.7541 Li;TbClg — 0.1967
Tb,MnNiOg + 0.209 LiCIO, + 0.04918 Li4MnCos0;, +
0.1803 Tb,0; +4.316 LiCl + 1.77 NiO
0.1786 Li;oMnCo(Ni,Os),+ 0.8214 Li;SmClg — 0.1429
Mn(Ni3O04), + 0.03571 Li4MnCos0y, + 0.1518 LiCIO, +
3.955 LiCl + 0.8214 SmCIO + 0.5714 NiO
0.1422 Li;oMnCo(Ni;Os),+ 0.8578 Li,ZrClg — 0.03791
Li;Mn3NiOg + 0.02844 Li4MnCos04, + 0.1209 LiCIO4 +
1.1 NiCl, + 2.827 LiCl + 0.8578 ZrO,

0.2459 Li;oMnCo(Ni;Os),+ 0.7541 Lis sZry 5Ing sCls —
0.04918 Li4MnCos0,, + 0.377 InCIO + 0.1967
Mn(Ni3;O4)2 +0.209 LiClO4 + 0.7869 NiO + 3.939 LiCl +
0.377 ZrO,

0.2756 Li]()Ml’lCO(Ni205)4+ 0.7244 Li2.5Zr0,5Sco,5C16 g
0.2205 Mn(Ni;04); + 0.05512 Li4MnCos0;, + 0.8819
NiO +0.2343 LiClO4 + 0.3622 ZrO, + 4.112 LiCl +
0.1811 Sc,04
0.2459 Li]oMnCO(Ni205)4+ 0.7541 Liz_SYo_SZI'()_SCl(, —
0.04918 Li4MnCos0,, + 0.209 LiClO4 + 0.1967
Mn(Ni3Oy4)2 + 0.7869 NiO + 0.377 ZrO, + 0.377 YCIO +
3.939 LiCl
0.2756 Li]oMnCO(Ni205)4+ 0.7244 Li2‘5EI'0A5ZI'0A5C16 g
0.2205 Mn(Ni304); + 0.09055 ZrO, + 0.09055 Er,Zr;0y,

0
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101
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Li3BiCl3Br3

Li3SCC13BI'3

Li3LuC13Br3

Li3TmC13Br3

Li;ErCl3Br3

Li3YC13BI'3

Li3HOCl3BI'3

Li3DyCl3Br3

Li3TbC13Br3

Li3InBr<,

Li3BiBI'6

Li3 SCBr6

Li3LuBr6

Li3Tl’nBr6

+0.05512 Liz;MnCos01, + 0.8819 NiO + 0.2343 LiClO4
+4.112 LiCl
0.7917 L13B1(BTC1)3 +0.2083 LlloMnCO(N1205)4—>
0.04167 Li;MnCos0, + 0.1667 LioMnO; + 0.1771
LiClO4 + 1.583 LiBr + 0.7917 BiBrO + 1.667 NiO +
2.198 LiCl
0.1106 Li,QMnCo(Ni»Os)s+ 0.8894 Li;Sc(BrCl); —
0.02211 Li4MnCosO,, + 0.02948 LioMn;NiOg + 0.09398
LiClO4 + 0.855 NiBr, + 2.574 LiCl + 0.9582 LiBr +
0.4447 Sc,04
0.1064 Li,oMnCo(Ni,05)4+ 0.8936 Li;Lu(BrCl); —
0.02128 Li4MnCos04, + 0.09043 LiClO4 + 0.04255
Lu,Mn,0; + 0.8511 NiBr, + 0.9787 LiBr + 2.59 LiCl +
0.4043 Lu,04
0.07576 Li;oMnCo(Ni,Os),+ 0.9242 Li,Tm(BrCl); —
0.01515 Li4MnCos0,, + 0.06439 LiClO, + 0.0303
Tm,;Mn,0; + 0.8636 TmCIO + 0.6061 NiBr, + 1.845
LiCl + 1.561 LiBr
0.07576 Li;oMnCo(Ni;Os),+ 0.9242 Li;Er(BrCl); —
0.0303 Er,Mn,0; + 0.01515 Li4MnCos0;; + 0.06439
LiClO4 + 0.697 LiBr + 0.6061 NiBr, + 0.8636 ErBrO +
2.708 LiCl
0.2083 LijoMnCo(Ni;Os)s+ 0.7917 LisY(BrCl); —
0.1667 Y,MnNiOg + 0.1771 LiClO, + 0.04167
Li4MnCos04, + 1.5 NiO + 2.375 LiBr + 0.4583 YCIO +
1.74 LiCl
0.08333 Li;oMnCo(Ni,Os)s+ 0.9167 Li;Ho(BrCl); —
0.01667 Li4MnCos04, + 0.07083 LiClO4 + 0.7667 LiBr
+0.06667 Ho,MnNiOg¢ + 0.6 NiBr, + 0.7833 HoBrO +
2.679 LiCl
0.08333 Li;eMnCo(Ni;Os),+ 0.9167 Li;Dy(BrCl); —
0.01667 Li4MnCos0,, + 0.7833 DyClO + 0.07083
LiClOy4 + 0.6 NiBr, + 0.06667 Dy,MnNiOg + 1.896 LiCl
+ 1.55 LiBr
0.7541 LisTb(BrCl); + 0.2459 Li;qMnCo(Ni;Os)s—
0.04918 Li4MnCos01, + 0.1967 Tb,MnNiOg¢ + 0.209
LiClO4 + 1.77 NiO + 2.053 LiCl + 2.262 LiBr + 0.1803
Tb203
0.2244 Li;,oMnCo(Ni,Os),+ 0.7756 Li;InBrs —
0.05985 Li;Mn;NiOg + 0.1908 Br,0; + 0.04489
Li4MnCos0;; + 0.3878 In,0; + 4.272 LiBr + 1.736
NiO
0.177 Li;oMnCo(Ni,0s),+ 0.823 Li;BiBrs — 0.0354
Li4MnCos0;, + 0.1416 Li,MnO; + 1.416 NiO +
0.823 BiBrO + 0.1504 Br,0; + 3.814 LiBr
0.104 Li;oMnCo(Ni,0s)4+ 0.896 Li;ScBrg — 0.02775
LixMn3NiOg + 0.02081 Li4MnCosOy, + 0.08844 Br,05
+ 0.8046 NiBr, + 3.59 LiBr + 0.448 Sc,05
0.1003 Lil()MnCO(Ni205)4+ 0.8997 Li3LuBr6 b
0.08528 Br,0; + 0.02007 Li4MnCos0,, + 0.8027
NiBr, + 0.04013 Lu,Mn,0; + 3.622 LiBr + 0.4097
LU203
0.1003 Li[oMnCO(Ni205)4+ 0.8997 Li;TmBrs —
0.02007 Li4MnCos04, + 0.8027 NiBr, + 0.08528
Br,0; + 0.04013 Tm,Mn,O, + 3.622 LiBr + 0.4097 T

m203

29

103

106

92

90

66

90

83

76

34

18

115

103

93



Li3ErBr6

Li3YBr6

Li3HOBr6

Li3DyBr6

Li;TbBrg

Li3SCI(,

Li3LuI6

Li;Tmlg

Li3EI‘I(,

Li3HOI(,

L13Dy16

Li;Tbls

Li;Smlg

0.9288 Li;ErBrs + 0.07117 Li;pMnCo(Ni,Os),—
0.0605 Br,0; +0.01423 Li4MnCos0;, + 0.02847
Er,Mn,0; + 0.5694 NiBr, + 0.8719 ErBrO + 3.441
LiBr
0.07186 Li;MnCo(NixOs),+ 0.9281 Li; YBrg —
0.01916 Li;Mn;NiOg + 0.9281 YBrO + 0.01437
Li4MnCos0;, + 0.06108 Br,0O; + 0.5557 NiBr, +
3.407 LiBr
0.07117 Li;uMnCo(NixOs),+ 0.9288 Li;HoBrg —
0.01423 Li4MnCos0;, + 0.0605 Br,0; + 0.5694 NiBr,
+0.8719 HoBrO + 0.02847 Ho,Mn,0, + 3.441 LiBr
0.2158 Li;¢eMnCo(Ni,0s),+ 0.7842 Li;DyBrs —
0.04317 Li4MnCos0,, + 0.1835 Br,0; + 0.1727
Dy,MnNiO¢ + 4.338 LiBr + 0.2194 Dy,0; + 1.554
NiO
0.2158 Li;(MnCo(Ni,0s),+ 0.7842 Li;TbBrs —
0.1727 Tb,MnNiOg + 0.04317 Li4MnCosO;, +
0.1835 Br,0; +4.338 LiBr + 0.2194 Tb,0; + 1.554
NiO
0.08982 Li;(MnCo(Ni»0s)4+ 0.9102 Li;Scls —
0.01796 Li;MnCos0;, + 0.07186 Li,MnO; + 0.7186
Nil, +3.413 Lil +0.4551 Sc,05; + 0.6108 1
0.08333 Li;oMnCo(NiOs)4+ 0.9167 LisLuls —
0.08333 LiCo0O, + 0.08333 LuMnO; + 0.6667 Nil, +
3.5 Lil+0.4167 Lu,O; + 0.6667 1
0.125 Li;MnCo(Ni,Os)4+ 0.875 Li;Tmls — 0.125
LiCoO, + 0.125 TmMnO; + 0.125 LisIOg + Nil, +
3.125 Lil + 0.375 Tmy04
0.125 Li;oMnCo(Ni,Os),+ 0.875 Li;Erls — 0.125
LiCoO, + 0.125 ErMnO; + Nil, + 0.125 LisIO4 +
3.125 Lil + 0.375 Er,0;

0.125 Li;oMnCo(Ni,0s5)4+ 0.875 Li;Hols — 0.125
LiCoO, + 0.125 HoMnO; + Nil, + 0.125 LisIOg +
3.125 Lil + 0.375 Ho,0;

0.1333 Li;¢MnCo(Ni,05)4+ 0.8667 Li;Dyls — 0.1333
LiCoO, + 1.067 Nil, + 0.11657 LisIOg + 2.95 Lil +
0.1333 Li;MnO; + 0.4333 Dy,0;

0.8667 Li;Tbls + 0.1333 Li;pMnCo(Ni,Os),— 0.1333
LiCoO, + 0.1333 Tb,MnNiO¢ + 0.9333 Nil, + 0.1167
LisIOg + 3.217 Lil + 0.3 Tb,0O;

0.3636 Li;oMnCo(Ni,0s),+ 0.6364 Li;Smls —
0.3636 LiCoO, + 0.3182 LisIOg + 2.909 NiO +
0.6364 SmIO + 2.864 Lil + 0.3636 Li,MnO;

83

74

87

74

71

177

171

157

125

142

136

130

118




Table S6. Chemical reactions between Li;MgysM’(sCls and eight cathode materials (LiFe
Po, (LFP), LiMn,0, (LMO), Li(NiMnCo);30, (NCM), and LiCoO, (LCO), NMC532, NM

C622, NMC811).

Cathode Solid electrolyte Reaction equation (e\/s.'iom)
il <Lue <Cl 0.6667 LiFePO, + 0.3333 LisLuInCl;, — 0.3333 Fe,PCIO, 37
13100.5-to.5%-le +0.3333 LisInClg + 0.3333 LuPO, + 1.667 LiCl
, 0.6667 LiFePO, + 0.3333 LisTmInCl,, — 0.3333
L13In0.5Tm0.5C16 . . 31
Fe,PCIO, + 0.3333 LizInCl, + 0.3333 TMPO, + 1.667 LiCl
Ll <ErCl 0.6667 LiFePO, + 0.3333 LisErInCl,, — 0.3333 Fe,PCIO, 13
13tH0.55T05%le +0.3333 LisInClg + 0.3333 ErPO, + 1.667 LiCl
. 0.3333 LigHoInCly, + 0.6667 LiFePO, — 0.3333 Fe,PCIO,
LisIng sHoo sCle +0.3333 LisInCl, + 0.3333 HoPO, + 1.667 LiCl 3
LiBi e Cl 0.6667 LiFePO, + 0.3333 LisScBiCl;, — 0.3333 Fe,PCIO, 7
3B10.55C0.5Lls +0.3333 BiCl; + 0.3333 ScPO, + 2.667 LiCl
. 0.6667 LiFePO, + 0.3333 LisLuBiCl, — 0.3333 Fe,PCIO,
Li3BiosLuo.sCls +0.3333 BiCls + 0.3333 LuPO, + 2.667 LiCl 37
. 0.6667 LiFePO, + 0.3333 LisTmBICl,, — 0.3333
Li;Biy sTmg sCl 31
BBs 0 g pC10, + 0.3333 BiCl; + 0.3333 TMPO, + 2.667 LiCl
. 0.6667 LiFePO, + 0.3333 LisErBiCl;, — 0.3333 Fe,PCIO,
Li;BiosErosCls +0.3333 BiCl; + 0.3333 ErPO, + 2.667 LiCl 3
LiBi Y. Cl 0.3333 LisYBICl,, + 0.6667 LiFePO, — 0.3333 Fe,PCIO, 20
' ’ + 0. BiCl; + 0. YPO, +2.667 Li
3205 105+76 0.3333 BiCl; + 0.3333 YPO, + 2.667 LiCl
. 0.3333 LigHoBiCl,, + 0.6667 LiFePO, — 0.3333
Li;Bip sHoosCls Fe,PCIO, + 0.3333 BiCl; + 0.3333 HoPO, + 2.667 LiCl 33
o 0.3333 LigDyBiCl,, + 0.6667 LiFePO, — 0.3333
LisBio sDyoCle Fe,PClO, + 0.3333 BiCl; + 0.3333 DyPO, + 2.667 LiCl 28
. 0.6667 LiFePO, + 0.3333 LigTbBICl, — 0.3333 Fe,PCIO,
LizBiosTbo.sCls +0.3333 BiCl; + 0.3333 TbPO, + 2.667 LiCl 26
LFP . 0.6667 LiFePO, + 0.3333 LisSMBICl,, — 0.3333
L13B10'5Sm0_5Cl6 . . 27
Fe,PCIO, + 0.3333 BiCl; + 0.3333 SmPO, + 2.667 LiCl
. 0.8 LiFePO, + 0.2 LisLuScCl;, — 0.4 Fe,PCIO, + 0.2
LizScosLuosCle ScPO, + 0.2 LuPO, + 2 LiCl 38
, 0.8 LiFePO, + 0.2 LieTmScCl;, — 0.2 ScPO, + 0.4
LisScosTmg sCl 34
135605° 0.5 Fe,PCIO, + 0.2 TMPO, + 2 LiCl
. 0.2 LigErScCl,, + 0.8 LiFePO, — 0.2 ScPO, + 0.4
LizScosErosCls Fe,PCIO, + 0.2 ErPO, + 2 LiCl 35
. 0.2 LigYScCl,, + 0.8 LiFePO, — 0.4 Fe,PCIO, + 0.2 YPO,
LizScosYosClg +0.2 ScPO, + 2 LiCl 26
. 0.8 LiFePO, + 0.2 LigHoScCl, — 0.2 ScPO, + 0.4
LizScosHoosCle Fe,PCIO, + 0.2 HoPO, + 2 LiCl 35
. 0.8 LiFePO, + 0.2 LigDyScCl;; — 0.2 ScPO, + 0.4
LisScosDyosCls Fe,PCIO, + 0.2 DyPO, + 2 LiCl 31
. 0.8 LiFePO, + 0.2 LicTbScCl, — 0.4 Fe,PCIO, + 0.2
Liz8cosTbosCle TbPO, + 0.2 ScPO, + 2 LiCl 30
, 0.8 LiFePO, + 0.2 LisSmScCl,, — 0.2 ScPO, + 0.4
LisScosSmg 5Cl 31
135C0.551H0.5%% Fe,PCIO, + 0.2 SmPO, + 2 LiCl
. 0.8 LlFePO4 +0.2 Li5TmLuC1]2 — 04 F32PC104 +02T
LisLug sTmg sCl 48
f3ttost 0.5 mPO, + 0.2 LuPO, + 2 LiCl
. 0.8 LiFePO, + 0.2 Li¢ErLuCl,, — 0.4 Fe,PCIO, + 0.2
LisLugsEro sClg ErPO, + 0.2 LuPO, + 2 LiCl 49
LiiLtg s ¥osCle 0.8 LiFePO, + 0.2 LisYLuCl;, — 0.4 Fe,PCIO, + 0.2 20

LuPO, + 0.2 YPO, + 2 LiCl



0.2 Li6H0LuC112 +0.8 LIFCPO4 — 04 F62PC104 +0.2

LizLugysHog sClg HoPO, + 0.2 LuPO, + 2 LiCl 49
LizLu sDyosClg 02 L“DYL“%;ZP 6 ?f 5;FE3863%1 fglzpc1o4 +0.2 46
LisLug sTbo sClg 0.8 LiFePO, ¥b0f;%)4Lﬂ)k.)zLE%6;%4L Fe:PCIOs +02 "
LiLusSmosCly 0 A ePOs ;Igﬁélffgnjii%;()zi tiefPCIO4 +02 i
i, 7ML OBLIRROL S 04 Fepco 102
Limstocs O G
ittty O3 PO D2LOTINCL: 04 TerCI0 102 g
LisTmgsDyosCl, 0 TePOs ESP%LjYZT ;nnflﬂoj 04 rearionm2 4
Litmyata,  OUFPOCDLAIMCL: ~ 04Fsp0, 102,
Li;TmosSmosCly O HrerOs +§§£f?§?£§é2%ﬁéfpao4 *028 0
LisEry5YsCls 0.8 LiFePO, Er%é ffg?r%éﬁgi iFngC104 +0.2 %
s, VUG iigrc0 02
LisEry sDyosClg 0.8 LiFePO, ]+) ;)15?2) ]Zli%y;facﬂl%ﬁ%i iFngc1o4 +0.2 "
I e vt
LisEry.sSmo sClg 02 Ll6smEr§ElzP+og'i Iaj;igg);%ifgmo“ *02 43
Li;YsHop sClg 0.8 LiFePO4 ITI (())1-)20 I;liﬁ(f)Hzo%é;gth fcefPCIO“ +0.2 38
™ et e v
LYo Tby<Cle 0.8 LiFePO, ¥b015%) fff)bz‘@#éj;(’zi iFcelzpmo4 +0.2 3
om0
LizHoo sDyo <Cle 0.8 LiFePO, S ;)1320 Elj%ygﬁg%ﬁgt iFéfPCIO4 +0.2 "
e, O2TIRGLO ones y
LijHopsSmosCly 2 LlésmHOiﬁ;gffoL;F:f;gé;%i iFCe1213c1o4 +0.2S "
Li3Tby sTby sClg 0.2 LiaTbDy%;g :).+8 &;F];l;g(“);%i féfmo“ +0.2 3
LiTopDypsCl,  O-8LiFePOs n?l;_ élf?flﬁéﬁoi fCefPCIO4 +02S %
Li3Tby sSmyg 5Clg 0.8 LiFePO, ;Slﬁ(;“:‘f (I;Szn;g;(z) ; 021 fcefPC104 +0.2 18
0.7895 LiCoO, + 0.2105 LisLuInCl;, — 0.2105 LisInClg +
LCO LisIng sLugsClg 0.1579 Li(C00O,)2 + 0.1579 Co304 + 1.263 LiCl + 0.1053 29

LU2O 3



LizIng sTmg 5Clg

Li3In0‘5Er0,5C16

Li31n0.5H00.5C16

Li3Bi0_5SCo_5C1()

Li3Bi0.5LuO‘5C16

Li3Bi0'5Tm0.5C]5

Li;Big sErg sClg

LizBig5YsCls

Li;Biy sHog sCls

Li3Bio_5Dy0_5C16

Li3Bi0.5Tb0‘5C16

Li3Bi0,SSm0.5C16

Li3SCO'5Lu0'5Cl(,

Li3SCO_5Tm0.5C16

Li3Scq sEry sCls

Li3Scy5Y.5Clg

Li3SCo_5HOo_5C16

Li3Scq5Dyo.sClg

Li3SCO'5Tb0'5C16

0.7143 LiCoO, + 0.2857 LisTmInCl,; — 0.2857 Liz;InClg

+0.2857 TmCIO + 0.1429 Li(Co0,), + 0.1429 Co;0, +
1.429 LiCl
0.2857 LisErInCl;, + 0.7143 LiCoO, — 0.1429 Li(C00,),
+0.2857 LizInClg + 0.2857 ErCIO + 0.1429 Co304 + 1.429
LiCl
0.2857 LisgHoInCl,; + 0.7143 LiCoO, — 0.2857 HoClIO +
0.1429 Li(C00,), + 0.2857 Li3InClg + 0.1429 Co;0,4 +
1.429 LiCl
0.8621 LiCoO, + 0.1379 LigScBiCl;; — 0.1724 Li(Co0,),
+0.1724 Co3;04 + 0.1379 BiClO + 1.517 LiCl + 0.06897
SC203
0.8621 LiCoO, + 0.1379 LisLuBiCl;; — 0.1724 Li(C00,),
+0.1724 Co3;04 + 0.1379 BiCIO + 1.517 LiCl + 0.06897
LU.203
0.8333 LiCoO, + 0.1667 LisTmBiCl,;, — 0.1667

Li(C00,); +0.1667 TMCIO + 0.1667 Co304 + 0.1667
BiClO + 1.667 LiCl
0.8333 LiCoO, + 0.1667 LicErBiCl;; — 0.1667 Li(C00,),
+0.1667 ErClO + 0.1667 Co;04 + 0.1667 BiClO + 1.667
LiCl
0.1667 LisYBiCl;, + 0.8333 LiCoO, — 0.1667 Li(C00,),
+0.1667 YCIO + 0.1667 Co;04 + 0.1667 BiCIO + 1.667
LiCl
0.1667 LisHoBiCl;, + 0.8333 LiCoO; — 0.1667 Li(C00,),
+0.1667 HoClO + 0.1667 Co304 + 0.1667 BiClO + 1.667
LiCl
0.1667 LigDyBiCl;, + 0.8333 LiCoO, — 0.1667 Li(CoO,),
+0.1667 DyClO + 0.1667 Co3;04 + 0.1667 BiCIO + 1.667
LiCl
0.8571 LiCoO; + 0.1429 LicTbBiCl;; — 0.1429 Li(Co0,),
+0.1429 TbCoO; + 0.1429 Co;04 + 0.1429 BiCIO + 1.571
LiCl
0.8333 LiCoO, + 0.1667 LisSmBICl;; — 0.1667
Li(C00,); +0.1667 SMCIO + 0.1667 Co304 + 0.1667
BiClO + 1.667 LiCl
0.8824 LiCo0O, + 0.1176 LigLuScCl;; — 0.1765 Co304 +
0.05882 Lu,05 + 0.1765 Li(Co0,), + 1.412 LiCl + 0.05882
S0203
0.8621 LiCoO, + 0.1379 LisTmScCl;, — 0.1724

Li(C00,); + 0.1724 Co3;04 + 1.517 LiCl + 0.1379 TmCIO
+0.06897 Sc,0;

0.1379 LisErScCly; + 0.8621 LiCoO, — 0.1724 Li(Co0,),
+0.1724 Co;04 + 1.517 LiCl + 0.1379 ErCIO + 0.06897
SC203
0.1379 LigYScCl;, + 0.8621 LiCoO, — 0.1724 Li(Co05,)»
+0.1379 YCIO + 0.1724 Co;04 + 1.517 LiCl + 0.06897
SC203
0.1379 LigHoScCl;, + 0.8621 LiCoO, — 0.1724 Li(C00,)»
+0.1724 Co;04 + 1.517 LiCl + 0.1379 HoCIO + 0.06897
SC203
0.8621 LiCoO, + 0.1379 LisDyScCl;; — 0.1724 Li(Co0,),
+0.1724 Co304 + 1.517 LiCl + 0.1379 DyCIO + 0.06897
SC203
0.8788 LiCoO, + 0.1212 LisTbScCl;; — 0.1515 Li(C00,)2
+0.1212 TbCoO; + 0.1515 Co304 + 1.455 LiCl + 0.06061
S0203

27

25

24

29

31

30

29

22

28

27

18

28

39

39

37

31

37

36

27



Li3Sc¢osSmy 5Clg

Li3LU0A5Tm0,5C16

Li3Lu0.5ErO'5C16

LizLug5Y5Clg

LizLug sHog sClg

LisLug 5Dy 5Clg

LisLug sTby sClg

Li3Luo,5Sm0.5C16

Li3Tm0.5Er0_5C16

Li;Tmg 5Y5Clg

Li3Tm0.5H00A5C16

LisTmg 5Dy, sCle

Li;Tmg sTbysClg

Liz;Tmg 5Smg 5Clg

Li3ErysYosCls

LizEry sHoy sClg

Li;Ery sDyg sCls

Li3Er0_5Tb0_5C16

0.8621 LiCoO, + 0.1379 LisSmScCl,, — 0.1724
Li(C00,); +0.1724 Co304 + 1.517 LiCl + 0.1379 SmCIO
+0.06897 Sc,0;

0.8621 LiCoO, + 0.1379 LisTmLuCl;, — 0.1724

Li(C00,); + 0.1724 Co;04 + 1.517 LiCl + 0.1379 TmCIO
+0.06897 Lu,0;

0.1379 LicErLuCl;, + 0.8621 LiCoO, — 0.1724 Li(C00,),
+0.1724 Co;04 + 1.517 LiCl + 0.1379 ErCIO + 0.06897
LU203
0.8621 LiCoO, + 0.1379 LisYLuCl;; — 0.1724 Co;04 +
0.1724 Li(C00,), + 0.1379 YCIO + 0.06897 Lu,0; +
1.517 LiCl
0.1379 LisHoLuCl,, + 0.8621 LiCoO, — 0.1724
Li(C00,), +0.1724 Co3;0, + 1.517 LiCl + 0.1379 HoClO +
0.06897 Lu,04
0.1379 LisDyLuCl,, + 0.8621 LiCoO, — 0.1724
Li(C00,); +0.1724 Co304 + 1.517 LiCl1 + 0.1379 DyCIlO +
0.06897 Lu,05
0.7895 LiCoO; + 0.2105 LisTbLuCl;; — 0.1579 Li(Co0O,),
+0.1579 Co;04 + 1.895 LiCl + 0.2105 TbCl; + 0.1053
LU203
0.8621 LiCoO, + 0.1379 LigSmLuCl;; — 0.1724

Li(C00,); +0.1724 Co304 + 1.517 LiCI + 0.1379 SmCIO
+0.06897 Lu,O4
0.1667 LicgErTmCl;, + 0.8333 LiCoO, — 0.1667 ErCIO +
0.1667 Li(C00,), + 0.1667 Co304 + 1.667 LiCl + 0.1667 T
mcClO
0.1667 LisYTmCl;, + 0.8333 LiCoO, — 0.1667 Li(C00,)
+0.1667 YCIO + 0.1667 Co30,4 + 1.667 LiCl + 0.1667
TmcCIO
0.1667 LigHoTmCl;, + 0.8333 LiCoO, — 0.1667
Li(C00,); +0.1667 TmCIO + 0.1667 Co304 + 1.667 LiCl
+0.1667 HoCIO
0.8333 LiCoO, + 0.1667 LisDyTmCl,, — 0.1667
Li(C00,); +0.1667 TMCIO + 0.1667 Co30,4 + 1.667 LiCl
+0.1667 DyClO
0.8571 LiCoO, + 0.1429 LisTbTmCl;, — 0.1429
Li(C00,), + 0.1429 TbCoO; + 0.1429 TMCIO + 0.1429
Co;04 + 1.571 LiCl
0.8333 LiCo0O, + 0.1667 LisSmTmMCl;, — 0.1667
Li(C00,); + 0.1667 TMCIO + 0.1667 Co;04 + 1.667 LiCl
+0.1667 SmCIO
0.1667 LisYErCl;; + 0.8333 LiCoO, — 0.1667 Li(C00,),
+0.1667 YCIO + 0.1667 Co304 + 1.667 LiCl + 0.1667
ErClO
0.8333 LiCoO, + 0.1667 LigHoErCl;, — 0.1667 Li(C00,)
+0.1667 ErClO + 0.1667 Co3;04 + 1.667 LiCl + 0.1667
HoClO
0.8333 LiCoO, + 0.1667 LisDyErCl;, — 0.1667 Li(C00,),
+0.1667 ErClO + 0.1667 Co3;04 + 1.667 LiCl + 0.1667
DyCIO
0.8571 LiCoO; + 0.1429 LicTbErCl;; — 0.1429 Li(Co0,),
+0.1429 TbCoOs5 + 0.1429 ErClO + 0.1429 Co304 + 1.571
LiCl

36

40

39

33

38

38

29

38

39

32

38

38

27

37

36

26



Li3Er0_5Smo,5C16

Li;Y(sHoo 5Cls

Li3Y 5Dy, 5Cls

Li3Y5Tbg sCls

Li3Y(sSmyg 5Clg

LizHog 5Dy sClg

LizHog sTbg sClg

LizHo, sSmy 5Clg

LizTbgsTb sClg

Li;Tb, sDyg 5Cls

Li3Tbo,SSm0.5C16

0.1667 LisSMErCl;, + 0.8333 LiCoO, — 0.1667
Li(C00,); +0.1667 ErCIO + 0.1667 Co304 + 1.667 LiCl +
0.1667 SmCIO
0.8333 LiCoO, + 0.1667 LigYHoCl;; — 0.1667 Li(C00,),
+0.1667 YCIO + 0.1667 Co30,4 + 1.667 LiCl + 0.1667
HoClO
0.8333 LiCoO, + 0.1667 LisDyYCl;; — 0.1667 Li(C00,),
+0.1667 YCIO + 0.1667 Co30,4 + 1.667 LiCl + 0.1667
DyCIO
0.1429 LisTbYCl, + 0.8571 LiCoO, — 0.1429 TbCoO; +
0.1429 Li(C00,)> +0.1429 YCIO + 0.1429 Co304 + 1.571
LiCl
0.1667 LisSmYCl;, + 0.8333 LiCoO, — 0.1667 Li(C00,),
+0.1667 YCIO + 0.1667 Co30,4 + 1.667 LiCl + 0.1667
SmCIO
0.8333 LiCoO, + 0.1667 LisDyHoCl;; — 0.1667
Li(C00,), + 0.1667 HoClO + 0.1667 Co30, + 1.667 LiCl +
0.1667 DyCl1O
0.1429 LigTbHoCl;, + 0.8571 LiCoO, — 0.1429 TbCoO;
+0.1429 HoClO + 0.1429 Li(C00,), + 0.1429 Co;0,4 +
1.571 LiCl
0.1667 LisSmHoCl;, + 0.8333 LiCoO, — 0.1667
Li(C00,); +0.1667 HoClO + 0.1667 Co304 + 1.667 LiCI +
0.1667 SmCIO
0.1429 LigTbDyCl;; + 0.8571 LiCoO; — 0.1429 TbCo0O4
+0.1429 DyClO + 0.1429 Li(C00,), + 0.1429 Co0304 +
1.571 LiCl
0.8333 LiCoO, + 0.1667 LisSmDyCl;, — 0.1667
Li(C00,): +0.1667 DyClO + 0.1667 Co30, + 1.667 LiCl +
0.1667 SmCIO

0.8571 LiCoO, + 0.1429 LisTbSmCl;; — 0.1429
Li(C00,): + 0.1429 TbCoO5 + 0.1429 Co;04 + 1.571 LiCl
+0.1429 SmCIO

37

30

29

20

29

36

25

36

25

35

25

Li3IIl0_5Lll()<5C16

LizIng sTmyg 5Clg

Li3In0.5Er0,5Clé
LMO .

L13In0.5H00.5C16

Li3Bi0_5SCo_5CI6

Li3Bi0.5LuO,5C16

Li3Bi0'5Tmo‘5C]5

0.2857 LisLulnCl;; + 0.7143 LiMn,04 — 0.2857 LuMn,Os
+0.2857 LizInClg + 0.4762 MnO, + 0.04762 MngCl;044 +
1.571 LiCl
0.2857 LisTmInCl,, + 0.7143 LiMn,O4 — 0.2857

TmMn,0s + 0.04762 MngCl;04 + 0.4762 MnO, + 0.2857
LisInCl, + 1.571 LiCl
0.2857 LisErInCly; + 0.7143 LiMn,O4 — 0.2857 ErMn,05
+0.04762 MngC13010 +0.4762 MIlOz +0.2857 Li311’1C16 +
1.571 LiCl
0.2857 LisHoInCl;; + 0.7143 LiMn,O4 — 0.2857
HoMn,0s + 0.04762 MngCl;040 + 0.4762 MnO, + 0.2857
LizInCl + 1.571 LiCl
0.3077 LisScBiCly, + 0.6923 LiMn,O4 — 0.07692
MngCl3049 + 0.4615 MnO; + 0.1538 Sc,Mn, 07 + 0.3077
BiCl; + 2.538 LiCl
0.3077 LisLuBiCl;; + 0.6923 LiMn,04 — 0.07692
MngClL;0,0 + 0.1538 Lu,Mn,O7 + 0.4615 MnO, + 2.538
LiCl + 0.3077 BiCl;
0.2857 LisTmBICl;, + 0.7143 LiMn,04 — 0.2857

TmMn,0s + 0.04762 MngCl;049 + 0.4762 MnO, + 2.429

20

22

22

12

24

20



Li;Big sErg sClg

Li;Big5YsCls

Li;Biy sHog sCls

Li;Big 5Dy sClg

Li3Bi0.5Tb0'5C16

Li3BigsSmy 5Clg

Li3Scg sLug sClg

Li3SC0A5Tm0'5C16

Li3Sc 5ErsClg

Li3Sco5Y.5Clg

LisScy sHog sClg

Li3Scq5Dyo.5Clg

Li3Scy5Tbg sCls

Li3SCOA5sm0.5C16

Li3Lu0A5Tm0,5C1(,

Li3Lu0.5ErO.5C16

LizLugsY5Cls

LizLug sHog sClg

LisLug 5Dy 5Clg

LiCI + 0.2857 BiCl;

0.7143 LiMn,0, + 0.2857 Li¢ErBiCl,, — 0.2857 ErMn,Os
+0.04762 MngCl;0, + 0.4762 MnO, + 2.429 LiCl +
0.2857 BiCl,

0.2857 LigYBiCl,, + 0.7143 LiMn,O, — 0.04762
Mn;sCl;0,0 + 0.4762 MnO, + 0.2857 BiCl; + 0.2857
YMn,0s + 2.429 LiCl
0.2857 LigHoBiCl,, + 0.7143 LiMn,0, — 0.4762 MnO, +
0.04762 MngCl;0,0 + 2.429 LiCl + 0.2857 HoMn,Os +
0.2857 BiCl,

0.2857 LigDyBiCl,, + 0.7143 LiMn,O4 — 0.2857
DyMn,Os + 0.4762 MnO, + 0.04762 MngCl;0, + 2.429
LiCl + 0.2857 BiCl;

0.2857 LigTbBiCl,, + 0.7143 LiMn,O,4 — 0.4762 MnO, +
0.2857 TbMn,0s + 0.04762 MngCl;0,0 + 2.429 LiCl +
0.2857 BiCl;

0.2857 LisSmBICl,; + 0.7143 LiMn,0, — 0.2857

SMMn,0s + 0.4762 MnO, + 0.04762 MngCl;04¢ + 2.429
LiCl + 0.2857 BiCl;

0.1739 LisLuScCl;, + 0.8261 LiMn,0, — 0.1739
LuMn,0s + 0.08696 Sc;Mn,07 + 0.07246 MngCl;044 +
0.5507 MnO, + 1.87 LiCl
0.1739 LisTmScCl;, + 0.8261 LiMn,0, — 0.1739

TmMn,0s + 0.07246 MngCl;049 + 0.08696 Sc,Mn,0; +
0.5507 MnO, + 1.87 LiCl
0.1739 LisErScCl;; + 0.8261 LiMn,04 — 0.1739 ErMn,Os
+0.07246 MngCl;0,0 + 0.08696 Sc:Mn,O7 + 0.5507 MnO,
+1.87 LiCl
0.1739 LisYScCl;, + 0.8261 LiMn,O4 — 0.08696
SCQMI’I207 +0.07246 MngCl3Olo +0.1739 YMH205 +
0.5507 MnO, + 1.87 LiCl
0.1739 LisHoScCl,, + 0.8261 LiMn,0, — 0.1739
HOMI’leS +0.08696 SCzMn207 +0.07246 MngC13010 +
0.5507 MnO, + 1.87 LiCl
0.8261 LiMn,04 + 0.1739 LisDyScCl;, — 0.1739
DyMn,0s5 + 0.07246 MngCl30,0 + 0.08696 Sc,Mn,05 +
0.5507 MnO, + 1.87 LiCl
0.1739 LigTbScCl;, + 0.8261 LiMn,04 — 0.1739
TbMn,0s5 + 0.08696 Sc,Mn,07 + 0.07246 MngCl;04¢ +
0.5507 MnO, + 1.87 LiCl
0.1739 LisSmScCl;, + 0.8261 LiMn,0O4 — 0.5507 MnO, +

0.08696 Sc,Mn,0 + 0.1739 SmMn,0s5 + 0.07246
MngC13010 +1.87 LiCl

0.1667 LisTmLuCl;, + 0.8333 LiMn,O4 — 0.1667

LuMn,Os + 0.1667 TmMn,0s + 0.05556 MngCl;044 +
0.5556 MnO, + 1.833 LiCl
0.1667 LigErLuCl;; + 0.8333 LiMn,0O4 — 0.1667
LuMn205 +0.05556 Ml’lgCl30]o +0.1667 ETMH205 +
0.5556 MnO, + 1.833 LiCl
0.7143 LiMn,04 + 0.2857 LisYLuCl;, — 0.2857 LuMn,0Os5
+0.4762 MnO, + 0.04762 MngCl;0,¢ + 0.2857 YCI; +
2.429 LiCl
0.1667 LisHoLuCl,;, + 0.8333 LiMn,O4 — 0.1667
LuMn,0s + 0.1667 HoMn,Os + 0.05556 MngCL;0, +
0.5556 MnO, + 1.833 LiCl

0.1667 LisDyLuCl;; + 0.8333 LiMn,O4 — 0.1667
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30
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29



LizLug sTby sClg

LizLuoysSmyg 5Cls

Li3TmO_5Er0'5C16

LizTmg 5Y5Cls

Li3Tm0‘5HOO‘5C15

Li3Tm0.5Dyo,5C16

Lingo_5Tbo'5C16

Li;Tmg 5Smyg 5Clg

Li3EI‘0'5Y0.5C16

Li3EI'O'5HO()'5C16

Li3Er0_5Dy0_5C16

Li3Er0,5Tb0'5Cl6

Li3Erg sSmyg sClg

Li3YosHoo5Cls

Li3Y(sDyosCls

LiSYO.STbO.SCIG

Li3YosSmyg 5Clg

Liz;Hog sDy5Clg

LuMn205 +0.1667 DyMn205 +0.05556 MH8C13010 +
0.5556 MnO, + 1.833 LiCl
0.1667 LisTbLuCl,, + 0.8333 LiMn,0, — 0.1667
LuanO5 +0.1667 TbMIle5 +0.05556 MH8C13010 +
0.5556 MnO, + 1.833 LiCl
0.1667 LisSmLuCl,, + 0.8333 LiMn,O4 — 0.1667

SmMH205 +0.1667 LUMHQO5 +0.05556 MH3C13010 +
0.5556 MnO, + 1.833 LiCl
0.1667 LisgErTmCl;, + 0.8333 LiMn,04 — 0.1667

TmMn205 +0.1667 EI'MIlQOs +0.05556 MIlgC130]() +
0.5556 MnO, + 1.833 LiCl

0.1667 LisYTmCl;;, + 0.8333 LiMn,O4 — 0.1667

TmMn,05 + 0.05556 MngCl;04 + 0.5556 MnO, + 0.1667
YMn,Os + 1.833 LiCl

0.1667 LisHoTmCl,, + 0.8333 LiMn,O4 — 0.1667

Tn’an205 +0.1667 HOMH205 +0.05556 MngC13010 +
0.5556 MnO, + 1.833 LiCl

0.8333 LiMn,0, + 0.1667 LisDyTmCl;, — 0.1667

Tl’nMn205 +0.1667 DyMn205 +0.05556 MH8C13010 +
0.5556 MnO, + 1.833 LiCl

0.1667 LisTbTmCl,, + 0.8333 LiMn,0, — 0.1667

TmMn,0s + 0.05556 MngCl;049 + 0.1667 TbMn,05 +
0.5556 MnO, + 1.833 LiCl

0.1667 LisSMTmCI,, + 0.8333 LiMn,0, — 0.1667

SmMn,0s + 0.1667 TmMn,Os + 0.05556 MngCl;0,, +
0.5556 MnO, + 1.833 LiCl
0.1667 LisYErCl;, + 0.8333 LiMn,04 — 0.1667 ErMn,05
+0.05556 MngC13010 +0.5556 MHOZ +0.1667 YMH205 +
1.833 LiCl
0.1667 LisHoErCl;, + 0.8333 LiMn,O4 — 0.1667 ErMn,05
+0.1667 HoMn,Os + 0.05556 MngCl;044 + 0.5556 MnO,
+1.833 LiCl
0.1667 LisDyErCl;, + 0.8333 LiMn,O4 — 0.05556
Ml’lgcl3010 +0.1667 Eer’l205 +0.1667 DyMn205 +
0.5556 MnO, + 1.833 LiCl
0.8333 LiMn,O4 + 0.1667 Lis TbErCly, — 0.05556
MngCl;04p + 0.1667 ErMn,05 + 0.1667 TbMn,Os5 + 0.5556
MnO, + 1.833 LiCl
0.1667 LisSMErCl;; + 0.8333 LiMn,O4 — 0.1667

EI'MII205 +0.05556 MngCl3010 +0.1667 Sn’an205 +
0.5556 MnO, + 1.833 LiCl
0.1667 LisYHoCl;, + 0.8333 LiMn,0, — 0.1667
HoMn,Os + 0.05556 MngCl30,4 + 0.5556 MnO, + 0.1667
YMn,Os + 1.833 LiCl
0.1667 LisDyYCl;, + 0.8333 LiMn,0,4 — 0.05556
MngCl;040 + 0.1667 DyMn,Os + 0.5556 MnO, + 0.1667
YMn,Os + 1.833 LiCl
0.1667 LisTbYCl;, + 0.8333 LiMn,04 — 0.1667 YMn,0s
+0.05556 MngCl;040 + 0.5556 MnO, + 0.1667 TbMn,05
+1.833 LiCl
0.1667 LisSmYCl,;, + 0.8333 LiMn,04 — 0.05556

Mn;;Cl;Olo +0.1667 SmMH205 +0.5556 MH02 +0.1667
YMn,Os + 1.833 LiCl
0.1667 LisDyHoCl;, + 0.8333 LiMn,O4 — 0.1667
HOMl’l205 +0.1667 DyMn205 +0.05556 Ml’lgC13010 +
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29

29

21

29

26

25

26

23

30

27

26

27

23

20
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27



LizHog sTb sClg

Li3H00.5,Smo.5CI6

Li3Tby sTby sCls

Li;Tby 5Dy 5Clg

Li3ThysSmyg 5Cls

0.5556 MnO, + 1.833 LiCl

0.1667 LisTbHoCl;, + 0.8333 LiMn,O4 — 0.1667
HOMH205 +0.1667 Tan205 +0.05556 MngC13010 +
0.5556 MnO, + 1.833 LiCl
0.1667 LisSmHoCl;; + 0.8333 LiMn,0O4 — 0.1667
HoMn,0s5 + 0.1667 SmMn, 05 + 0.05556 MngCl;0, +
0.5556 MnO, + 1.833 LiCl
0.1667 LisTbDyCl;, + 0.8333 LiMn,04 — 0.05556
MH8C13010 +0.1667 DyMIl205 +0.1667 Tan205 +
0.5556 MnO, + 1.833 LiCl
0.8333 LiMn,O4 + 0.1667 LisSmDyCl;, — 0.1667
DyMH205 +0.05556 MH3C13010 +0.1667 SmMH205 +
0.5556 MnO, + 1.833 LiCl
0.1667 LisTbSMCI,, + 0.8333 LiMn,O4 — 0.1667
Tan205 +0.05556 MHgClg,O]() +0.1667 SmMn205 +
0.5556 MnO, + 1.833 LiCl

26

27

23

24

23

LNO

Li3In0.5Lu0A5C1()

LizIng sTmyg 5Clg

Li3In0.5EI'0A5Cl6

Li31n0_5H00'5C16

Li;Big 5S¢ 5Cls

Li3Bi0.5LuO'5C16

Li;BigsTmg 5Clg

Li;Bi sEry sCle

Li3BioA5H00A5C16

Li;Big sDygsCls

Li3Big sTby sClg

Li;BiysSmyg 5Clg

Li3Sc0'5Lu0,5C16

0.8571 LiNiO, + 0.1429 LigLuInCl;, — 0.1071 LiCIO4 +
0.8571 NiO + 0.07143 In,O5 + 1.607 LiCl + 0.07143
LU203
0.1429 LisTmInCl;, + 0.8571 LiNiO, — 0.1071 LiClO4 +
0.8571 NiO + 0.07143 In,O5 + 1.607 LiCl + 0.07143
Tm203
0.1429 LicErInCl,, + 0.8571 LiNiO, — 0.1071 LiClO4 +
0.8571 NiO + 0.07143 In,O3 + 1.607 LiCl + 0.07143 Er,04
0.1429 LigHoInCl,, + 0.8571 LiNiO, — 0.1071 LiCIO4 +
0.8571 NiO + 0.07143 In,O5 + 1.607 LiCl + 0.07143
H0203
0.1667 LisScBiCl;; + 0.8333 LiNiO, — 0.1042 LiClO4 +
0.8333 NiO + 0.1667 BiClO + 1.729 LiCl + 0.08333 Sc,05
0.1667 LisLuBiCl;; + 0.8333 LiNiO, — 0.1042 LiClO4 +
0.8333 NiO + 0.1667 BiClO + 1.729 LiCl + 0.08333 Lu,03
0.8462 LiNiO, + 0.1538 Lis TmBiCl;; — 0.07692
TmBIL,CIO4 + 0.1058 LiClO, + 0.8462 NiO + 1.663 LiCl +

0.03846 Tm,04
0.8462 LiNiO, + 0.1538 LicErBiCl;; — 0.07692
ErBi,ClO4 + 0.1058 LiClO, + 0.8462 NiO + 1.663 LiCl +
0.03846 Er,03
0.1667 LisDyBiCl;, + 0.8333 LiNiO, — 0.1042 LiClO4 +
0.08333 DyBi,Cl0, + 0.08333 DyCIO + 0.8333 NiO +
1.729 LiCl
0.1538 LisHoBiCl;; + 0.8462 LiNiO, — 0.1058 LiClO4 +
0.07692 HoBL,ClO4 + 0.8462 NiO + 1.663 LiCI + 0.03846
H0203
0.1667 LisYBIiCl;, + 0.8333 LiNiO, — 0.08333 YBi,ClO,
+0.1042 LiCIO,4 + 0.08333 YCIO + 0.8333 NiO + 1.729
LiCl
0.8462 LiNiO, + 0.1538 LisTbBiCl;, — 0.07692
TbB1,ClO4 + 0.1058 LiClO, + 0.8462 NiO + 1.663 LiCl +
0.03846 Tb,0;
0.1667 LisSmBiCl;; + 0.8333 LiNiO, — 0.1042 LiClO,4 +

0.08333 SmBi,C1O, + 0.08333 SmCIO + 0.8333 NiO +
1.729 LiCl
0.1429 LisLuScCl;, + 0.8571 LiNiO, — 0.07143 Lu,0; +
0.1071 LiClO4 + 0.8571 NiO + 1.607 LiCl + 0.07143
SC203
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86

87

86

96

98

91

92

87

92

81

84

86

112



Li3SC0A5Tm0,5C16

Li3ScysErsCls

Li3Scy5Y.5Clg

Li3SCo_5HOo_5C16

Li3Scq5Dy0.sClg

Li3SCO'5Tb0'5C16

Li3SCO_5sm0.5C16

Li3LU0A5Tm0,5Cl()

Li3Lu045Er0'5Cl6
LizLug5Y5Clg

Li3LU0.5H00_5C16

Li;Lug sDyg5Clg

LisLug sTby sClg

Li3Luo,SSm0.5C16

Li3Tm0.5Er0_5Cl6

Li3Tm0.5Y0A5C16

Li3Tm0.5H00A5C16

Li3Tm0.5DYO.5C16

Li;Tmg 5Tby 5Clg

0.8333 LiNiO, + 0.1667 LisTmScCl,;, — 0.1042 LiClO,4 +

0.8333 NiO + 1.729 LiCl + 0.1667 TmCIO + 0.08333
SCQO3
0.1429 LigErScCl;; + 0.8571 LiNiO, — 0.1071 LiClO4 +
0.8571 NiO + 0.07143 Er,05 + 1.607 LiCl + 0.07143
SC203
0.1667 LisY ScCl;, + 0.8333 LiNiO, — 0.1667 YCIO +
0.1042 LiClO4 + 0.8333 NiO + 1.729 LiCl + 0.08333
SC203
0.1429 LisHoScCl;; + 0.8571 LiNiO, — 0.04762 Ho;3ScOg
+0.1071 LiClO4 + 0.8571 NiO + 1.607 LiCl + 0.04762
SC203
0.8333 LiNiO, + 0.1667 LisDyScCl,, — 0.1042 LiCIO,4 +
0.8333 NiO + 1.729 LiCl + 0.1667 DyClO + 0.08333
SC203
0.1429 LisTbScCl;, + 0.8571 LiNiO, — 0.1071 LiClO,4 +
0.07143 Tb,0; + 0.8571 NiO + 1.607 LiCl + 0.07143
S0203
0.8333 LiNiO, + 0.1667 LigsSmScCl;; — 0.1042 LiCIO, +
0.8333 NiO + 1.729 LiCl + 0.1667 SmCIO + 0.08333
SC203
0.1667 LisTmLuCl;, + 0.8333 LiNiO, — 0.1042 LiClO4 +
0.8333 NiO + 1.729 LiCl + 0.1667 TmCIO + 0.08333
LU203
0.1429 LigErLuCl;; + 0.8571 LiNiO, — 0.1071 LiClO4 +
0.8571 NiO + 0.07143 Er,05 + 1.607 LiCl + 0.07143
LU203
0.8333 LiNiO, + 0.1667 LigYLuCl;; — 0.1042 LiClO, +
0.1667 YCIO + 0.08333 Lu,0; + 0.8333 NiO + 1.729 LiCl
0.1429 LisHoLuCl;; + 0.8571 LiNiO, — 0.1071 LiClO4 +
0.8571 NiO + 0.07143 Ho,0; + 1.607 LiCl + 0.07143
Lu203
0.1667 LisDyLuCl,, + 0.8333 LiNiO, — 0.1042 LiCIO4 +
0.8333 NiO + 1.729 LiCl + 0.1667 DyClO + 0.08333
LU203
0.1429 LigTbLuCl;, + 0.8571 LiNiO, — 0.1071 LiCIO4 +
0.07143 Tb,0;3 + 0.8571 NiO + 1.607 LiCl + 0.07143
LU203
0.1667 LisSmLuCl;, + 0.8333 LiNiO, — 0.1042 LiClO, +
0.8333 NiO + 1.729 LiCl + 0.1667 SmCIO + 0.08333
LU203
0.1429 LigErTmCl;, + 0.8571 LiNiO, — 0.1071 LiCIO4 +
0.8571 NiO + 0.07143 Tm,0O; + 1.607 LiCI + 0.07143
Er0;

0.1667 LisYTmCl;;, + 0.8333 LiNiO, — 0.1667 YCIO +
0.1042 LiClO4 + 0.8333 NiO + 0.08333 Tm,05 + 1.729
LiCl
0.1429 LisHoTmCl,, + 0.8571 LiNiO, — 0.1071 LiCIO, +
0.8571 NiO + 0.07143 Ho,05 + 1.607 LiCl + 0.07143
Tm,0;

0.8333 LiNiO, + 0.1667 LisDyTmCl,, — 0.1042 LiCIO,4 +
0.8333 NiO + 1.729 LiCl + 0.1667 DyCIlO + 0.08333
Tm,0;

0.1429 LisTbTmCl;, + 0.8571 LiNiO, — 0.1071 LiClO, +
0.07143 Tb,0; + 0.8571 NiO + 1.607 LiCl + 0.07143
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Li;Tmg 5Smyg 5Clg

Li3Ery5YosCls

LizEr sHog sClg

Li;Erg 5Dy sClg

Li3Er0,5Tb0'5Cl6

Li3Erg sSmyg sClg

Li3YosHoo5Cls

Li3Y 5Dy, sCls

Li3Y5Tby sClg

Li3Y(sSmy 5Cls

Li;Ho, sDy, sCls

Li3H00_5Tb0_5C16

Li3H00.5sm0.5C16

LizTbg sTb sClg

Li;Tby sDyg 5Cls

Li3Tb0.5sm0.5C16

Tm,0;

0.8333 LiNiO, + 0.1667 LieSmMTmCl;, — 0.1042 LiClO,
+0.8333 NiO + 1.729 LiCl + 0.1667 SmCIO + 0.08333 T
m203
0.1667 LisYErCl;, + 0.8333 LiNiO, — 0.1667 YCIO +
0.1042 LiClO,4 + 0.8333 NiO + 0.08333 Er,0; + 1.729
LiCl
0.1429 LisHoErCl;, + 0.8571 LiNiO, — 0.1071 LiClO4 +
0.8571 NiO + 0.07143 Ho,05 + 1.607 LiCl + 0.07143
EI'203
0.1667 LisDyErCl;, + 0.8333 LiNiO, — 0.1042 LiClO4 +
0.8333 NiO + 1.729 LiCl + 0.1667 DyClO + 0.08333
EI'203
0.8571 LiNiO, + 0.1429 LisTbErCl;; — 0.1071 LiCIO4 +
0.07143 Tb,0;3 + 0.8571 NiO + 1.607 LiCl + 0.07143
EI‘203
0.1667 LisSMErCl;; + 0.8333 LiNiO, — 0.1042 LiClO4 +
0.8333 NiO + 1.729 LiCl + 0.1667 SmCIO + 0.08333
EI‘203
0.1667 LisYHoCl;, + 0.8333 LiNiO, — 0.1667 YCIO +
0.1042 LiClO4 + 0.8333 NiO + 0.08333 Ho,0; + 1.729
LiCl
0.2 LicDyYCl;; + 0.8 LiNiO; — 0.2 YCIO + 0.1 LiClO, +
0.8 NiO + 1.9 LiCI + 0.2 DyCIO
0.1667 LisTbYCl;, + 0.8333 LiNiO, — 0.1667 YCIO +
0.1042 LiClO4 + 0.08333 Tb,0; + 0.8333 NiO + 1.729
LiCl
0.2 LisSmYCl;; + 0.8 LiNiO; — 0.2 YCIO + 0.1 LiClO,4 +
0.8 NiO + 1.9 LiCI + 0.2 SmCIO
0.1667 LisDyHoCl;; + 0.8333 LiNiO, — 0.1042 LiClO4 +
0.8333 NiO + 1.729 LiCl + 0.1667 DyClO + 0.08333
H0203
0.1429 LisTbHoCl,, + 0.8571 LiNiO, — 0.1071 LiCIO4 +
0.07143 Tb,0O3 + 0.8571 NiO + 1.607 LiCl + 0.07143
H0203
0.1667 LisSmHoCl;; + 0.8333 LiNiO, — 0.1042 LiClO4 +
0.8333 NiO + 1.729 LiCl + 0.1667 SmCIO + 0.08333
H0203
0.1667 LisTbDyCl;, + 0.8333 LiNiO, — 0.1667 DyClO +
0.1042 LiClO4 + 0.08333 Tb,0; + 0.8333 NiO + 1.729
LiCl
0.8 LiNiO, + 0.2 LiecSmDyCl;, — 0.2 DyCIO + 0.1 LiClOy4
+ 0.8 NiO + 1.9 LiCl + 0.2 SmCIO
0.1667 LisTbSMCI,, + 0.8333 LiNiO, — 0.1042 LiClO, +

0.8333 NiO + 1.729 LiCl + 0.1667 SmCIO + 0.08333
Tb203

98

93

102

99

94

99

92

88

84

88

98

93

98

89

95

90

Li3In0_5Lu0‘5C1(,

LizIng 5Tmyg 5Clg

0.7513 Li;MnCoNiOg + 0.2487 LigLulnCl;; — 0.1119
Mn(Ni304)2 +0.1503 Li4MHC05012 +0.04925 LuzMn207 +
0.1503 LuMnO; + 0.08013 Li,Mn3;NiOg + 2.985 LiCl +
0.1244 In,0,

0.7513 LisMnCoNiOg + 0.2487 LisTmInCl;, — 0.04925 T
m;Mn,07 + 0.1119 Mn(Ni3O4): + 0.1503 Liz;MnCo50,, +
0.08013 Li;Mn;NiOg + 0.1503 TmMnO; + 2.985 LiCl +
0.1244 In,05

76

72



Li3In0.5Er0'5C16

Li31n0.5H00'5C16

Li;Big 5S¢ 5Cls

Li3Bi0_5LU0_5C16

Li3BipsTmyg 5Cls

Li3Bi0'5Ero'5C16

Li3Bi0.5Y0_5C16

Li;Big sHoy sClg

Li;Big 5Dy sClg

Li;Big sTbg 5Clg

Li3Bi0'SSmO.5C16

Li3Sco sLug sClg

Li3ScosTmg sClg

Li;Scq sEry sCls

0.7365 LisMnCoNiOg + 0.2635 LigErInCl;; — 0.1473
LisMnCos01, + 0.01964 Li,Mn;NiOg + 0.0581 Er,Mn,0,
+0.1195 Mn(Ni3;04), + 0.1473 ErMn,Os + 3.162 LiCl +
0.1318 In203
0.2573 LigHoInCl;; + 0.7427 LisMnCoNiOg — 0.1485
Li4MHCO5012 +0.1072 Mn(Ni3O4)2 +0.04518 Lile’l3NiOg
+0.05436 Ho,MnNiOg + 0.1485 HoMn,Os + 3.087 LiCl +
0.1286 In,0;

0.7265 Li;MnCoNiOg + 0.2735 LisScBiCl;; — 0.1335
Li,Mn3;NiOg + 0.09882 Mn(Ni;04)> + 0.1362 LiyMnCos0,
+0.04541 Mn,CoO, + 3.009 LiCl + 0.2735 BiCIO +
0.1368 Sc,0;

0.7101 LisMnCoNiOg + 0.2899 LisLuBiCl;; — 0.05642
LizMn3Ni08 +0.142 Li4MnC05012 +0.07393 LuzMn207 +
0.1089 Mn(Ni30,4); + 0.142 LuMnOs + 3.189 LiCl +
0.2899 BiCIO
0.6944 Li;MnCoNiOg + 0.3056 LisTmBIiCl;, — 0.1157
Mn(Ni;O,4), + 0.1343 TmMn,0s + 0.1389 Li;MnCos0,, +

0.08333 Tm,Mn,0; + 0.00463 TMMnO; + 3.361 LiCl +
0.3056 BiCIO
0.6944 Li;MnCoNiOg + 0.3056 LisErBiCl;, — 0.1389
EI'MH205 +0.08333 ErzMn207 +0.1389 Li4MHCO50]2 +
0.1111 Mn(Ni;0,), + 0.02778 NiO + 3.361 LiCl + 0.3056
BiCIO
0.7143 LizMnCoNiOg + 0.2857 LisYBiCl;; — 0.07143
Li>Mn;NiOg + 0.07143 Y,MnNiOg + 0.1429 YMn,Os +
0.1429 LisMnCos04, + 0.5714 NiO + 3.143 LiCI + 0.2857
BiCIO
0.7042 LizMnCoNiOg + 0.2958 LisgHoBiCl;, — 0.07746
Ho,MnNiOg + 0.03521 Li;Mn3NiOg + 0.1408
LisMnCos01, + 0.1408 HoMn,O5 + 0.09859 Mn(Ni30,), +
3.254 LiCl + 0.2958 BiClO
0.2958 LisDyBiCl;; + 0.7042 Li;sMnCoNiOg — 0.03521
Li;Mn3NiOg + 0.1408 LiyMnCos0O;; + 0.1408 DyMn,Os +
0.07746 Dy,MnNiOg + 0.09859 Mn(Ni;0,), + 3.254 LiCl
+0.2958 BiCIO
0.7042 Li;3MnCoNiOg + 0.2958 LisTbBiCl;; — 0.09859
Mn(Ni;04); + 0.03521 Li;Mn3;NiOg + 0.1408 LisMnCosO,
+0.1408 TbMn,Os + 0.07746 Tb,MnNiOg + 3.254 LiCl +
0.2958 BiCIO
0.6855 LizMnCoNiOg + 0.3145 LisSmBiCl;; — 0.05645
Li,Mn3NiOg + 0.1371 LiyMnCos0;, + 0.1048 Mn(Ni;0,),
+0.1371 SmMn,0s + 0.1774 SMCIO + 0.3145 BiClO +
3.282 LiCl
0.7377 LisMnCoNiOg + 0.2623 LisLuScCl;; — 0.04611
Ml‘l2COO4 +0.1158 MI‘I(Ni304)2 +0.1383 Li4MI’1CO5012 +
0.04303 Li;Mn;3NiOg + 0.1311 LuyMn,07 + 0.1311 Sc,0;
+3.148 LiCl
0.7365 LizMnCoNiOg + 0.2635 LisTmScCl;; — 0.1473

LizMnCos0,; + 0.0581 TmxMn,0; + 0.1473 TmMn,05 +
0.01964 Li;Mn3NiOg + 0.1195 Mn(Ni;O,), + 0.1318 Sc,0;
+3.162 LiCl
0.2635 LigErScCl;; + 0.7365 LizMnCoNiOg — 0.01964
LizMIlg,NiOg +0.1473 Li4MnC05012 +0.0581 ErzMn207 +
0.1473 EI‘MH205 +0.1195 MH(Ni304)2 +0.1318 80203 +
3.162 LiCl
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82

77

78

69

78

74

73

74

92

88
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0.7315 LisMnCoNiOg + 0.2685 LisYScCl;, — 0.1463
LizMnCos01, + 0.1119 Mn(Ni304); + 0.1463 YMn,O5 +
0.06024 Li;Mn;NiOg + 0.1343 Sc,0; + 0.1222 YCIO + 3.1
LiCl
0.7365 LisMnCoNiOg + 0.2635 LisHoScCl;, — 0.01964
LizMIl3NiOg +0.1195 MH(Ni304)2 +0.0581 Honn207 +
0.1473 HOMH205 +0.1473 Li4MnCo5012 +0.1318 80203 +
3.162 LiCl
0.7315 LisMnCoNiOg + 0.2685 LisDyScCl;, — 0.06024
LixMn;NiOg + 0.1119 Mn(Ni;04) + 0.1463 DyMn,Os +
0.1463 Li;MnCos0,, + 0.1343 Sc,0; + 0.1222 DyCIO +
3.1 LiCl
0.7427 LisMnCoNiOg + 0.2573 LisTbScCl;; — 0.04518
Li;Mn3;NiOg + 0.1072 Mn(Ni3;04); + 0.1485 TbMn,Os +
0.05436 Tb,MnNiOg + 0.1485 Lis;MnCos0,, + 0.1286
Sc,05 +3.087 LiCl
0.7315 LisMnCoNiOg + 0.2685 LisSmScCl;; — 0.1119
Mn(Ni304)> + 0.1463 LizMnCos01, + 0.06024 Li,Mn;NiOg
+0.1463 SMMn,05 + 0.1222 SMCIO + 3.1 LiCl + 0.1343
SCzO}

0.7186 LisMnCoNiOg + 0.2814 LisTmLuCl;; — 0.1198
Mn(Ni304): + 0.1437 LizMnCos0;, + 0.1437 LuMnO; +
0.06886 Lu,Mn,0 + 0.1078 TmCIO + 0.08683
Tm:Mn,O, + 3.269 LiCl
0.7317 Li;3MnCoNiOg + 0.2683 LisErLuCl,; — 0.08537
Lu,Mn,0; + 0.1463 Li;MnCos0,, + 0.04878 ErMn,0Os +
0.1098 Er,Mn,0; + 0.7317 NiO + 0.09756 LuMnO; + 3.22
LiCl
0.7143 LizMnCoNiOg + 0.2857 LisYLuCl;, — 0.1429

Li3LU0A5Y0A5Cl6 LuzMn207 +0.1429 YMn205 +0.1429 Li4MnC05012 +
0.1429 YCIO + 0.7143 NiO + 3.286 LiCl
0.2683 LisHoLuCl;, + 0.7317 LisMnCoNiOg — 0.122
HoMn,Os + 0.122 Lu,Mn,0; + 0.07317 Ho,MnNiOg +
0.1463 LisMnCo50,, + 0.02439 LuMnO; + 0.6585 NiO +
3.22 LiCl
0.7143 LisMnCoNiOg + 0.2857 LisDyLuCl;, — 0.1429
Li}LU0'5Dy0‘5C16 DyMn205 +0.7143 NiO + 0.1429 Li4MnC05012 +0.1429
Lu,Mn,0O5 + 0.1429 DyClO + 3.286 LiCl
0.7317 LisMnCoNiOg + 0.2683 LisTbLuCl;; — 0.06098
szMIlNiOﬁ +0.1463 Li4MnC05012 +0.1463 TbMH205 +
0.1159 Lu,Mn,07 + 0.6707 NiO + 3.22 LiCl + 0.01829
LU203
0.7143 LisMnCoNiOg + 0.2857 LisSmLuCl;, — 0.1429
Li3LUo_5sm0_5C16 LlleIl207 +0.1429 Li4MnC05012 +0.1429 Sl’nMn205 +
0.1429 SMCIO + 0.7143 NiO + 3.286 LiCl
0.2857 LisErTmCl;, + 0.7143 Li;MnCoNiOg — 0.1429
ErMn,0s5 + 0.07143 TmyMn,07 + 0.1429 LizMnCosO0;, +

0.07143 Er,Mn,0; + 0.7143 NiO + 0.1429 TmCIO +
3.286 LiCl

0.2857 LisYTmCl;, + 0.7143 LisMnCoNiOg — 0.1429 T

LisTmg 5YsClg myMn,0; + 0.1429 Li;MnCosO;, + 0.7143 NiO + 0.1429
YMn,Os + 0.1429 YCIO + 3.286 LiCl

0.7258 LisMnCoNiOg + 0.2742 LigHoTmCl;, — 0.1452
LisTmg sHoypsCly  HoMn,Os + 0.1129 Tm,Mn,0; + 0.06452 Ho,MnNiOg +

0.1452 Li;MnCos0,, + 0.6613 NiO + 0.04839 TmCIO +

Li3Scy5Y.5Clg

Li3ScysHog sCls

Li3Scg.5Dyq.5Clg

LizScy sTb sCls

Li3SC0'5sm0‘5C16

Li3LU0A5Tm0.5C16

Li3Lu0,5Er0.5C16

LizLug sHog sClg

LizLug sTby sClg

Li3Tm0.5Er0'5C16

81

&9

86

84

86

91

92

84

92

&9

87
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87

79

87



Li3T1’Il().5DY()_5C16

Li;Tmg 5Tby 5Clg

Li;Tmg 5Smyg 5Clg

LigEro'sYolsclé

Li3Ero<5H00A5C16

Li;Ery 5Dy sCls

Li3Er0.5Tb0'5C16

Li3Er0'5Sm0.5C16

Li3YosHoo5Cls

Li3Y 5Dy sCls

Li3Y5Tbo sClg

LisY(sSmyg 5Clg

LizHog 5Dy 5Clg

LizHo, sTbg sCls

Li3H00.58m0.5C16

3.242 LiCl

0.7143 LisMnCoNiOg + 0.2857 LisDyTmcCl;; — 0.1429 T
myMn,0; + 0.1429 Li;MnCos0,, + 0.7143 NiO + 0.1429
DyMn,Os + 0.1429 DyCIO + 3.286 LiCl
0.7317 LisMnCoNiOg + 0.2683 LisTbTmCl;, — 0.122
TmyMn,07 + 0.02439 TMMnO; + 0.07317 Tb,MnNiOg4 +
0.1463 Li;MnCos01, + 0.122 TbMn,0s + 0.6585 NiO +
3.22 LiCl
0.7143 LizMnCoNiOg + 0.2857 LisSMTmCI;, — 0.1429
LizMnCos01, + 0.1429 SmMn,0s + 0.1429 TmyMn,0; +
0.7143 NiO + 0.1429 SmCIO + 3.286 LiCl
0.7143 LizMnCoNiOg + 0.2857 LisYErCl;; — 0.1429
YMn,Os + 0.1429 Li;MnCos0;, + 0.1429 Er,Mn,0; +
0.1429 YCIO + 0.7143 NiO + 3.286 LiCl
0.7317 LizMnCoNiOg + 0.2683 LigHoErCl;, — 0.07317
ErMn,0s5 + 0.09756 Er,Mn,O; + 0.07317 HoMn,O5 +
0.1463 LisMnCo50;, + 0.09756 Ho,MnNiOg + 0.6341 NiO
+3.22 LiCl
0.7143 LizMnCoNiOg + 0.2857 LisDyErCl;, — 0.1429
Er,Mn,0; + 0.1429 DyMn,Os + 0.7143 NiO + 0.1429
Li;MnCos01, + 0.1429 DyCIO + 3.286 LiCl
0.7317 Liz3MnCoNiOg + 0.2683 LisTbErCl;; — 0.1463
Li4Ml’1CO5012 +0.122 Tle’l205 +0.07317 szMHNlOé +
0.122 Er,Mn,07 + 0.6585 NiO + 0.02439 ErMnO; + 3.22
LiCl
0.2857 LisSMErCl;; + 0.7143 LizMnCoNiOg — 0.1429
Li;MnCos0,, + 0.1429 Er,Mn,0; + 0.1429 SmMn,05 +
0.7143 NiO + 0.1429 SmCIO + 3.286 LiCl
0.7194 LizMnCoNiOg + 0.2806 LisYHoCl;; — 0.01799
LixMn;NiOg + 0.1439 YMn,05 + 0.09353 Mn(Ni30,4); +
0.1439 LisMnCos0;; + 0.1403 Ho,MnNiOg + 0.1367
YCIO + 3.23 LiCl
0.7194 Li;MnCoNiOg + 0.2806 LisDyYCl;; — 0.1439
YMH205 +0.01799 LizMn3NiOg +0.1403 DY2M1’1N106 +
0.09353 Mn(Ni30,4); + 0.1439 Li;MnCo50,, + 0.1367
YCIO + 3.23 LiCl
0.7325 LizMnCoNiOg + 0.2675 LigTbYCly, — 0.1465
Li;MnCos0,, + 0.003185 Li;Mn;NiOg + 0.1338
YzMI‘lNiOG +0.08917 MI’I(Ni304)2 +0.06051 Tb2MHN106
+0.1465 TbMn,0s + 3.21 LiCl
0.2806 LisSmYCly, + 0.7194 LizMnCoNiOg — 0.1403
Yle’lNiO() +0.1439 Li4MnC05012 +0.09353 Mn(Ni304)2
+0.01799 Li;Mn3NiOg + 0.1439 SmMn, 05 + 0.1367
SmCIO + 3.23 LiCl
0.7143 LizMnCoNiOg + 0.2857 LisDyHoCl;, — 0.102
Mn(Ni;04); + 0.1429 LizMnCo501, + 0.102 Ho,MnNiOg +
0.04082 Ho,Mn,07 + 0.1429 DyMn,0Os + 0.1429 DyCIlO +
3.286 LiCl
0.7317 LizMnCoNiOg + 0.2683 LsTbHoCl;; — 0.1272
Ho,MnNiOg + 0.006969 Ho,Mn,0- + 0.09059 Mn(Ni;04)>
+0.1463 LisMnCos0y; + 0.06098 Tb,MnNiOg + 0.1463
TbMn,Os + 3.22 LiCl
0.6944 Li;MnCoNiOg + 0.3056 LisSmHoCl;; — 0.1389
Li;MnCos0,, + 0.07937 Ho,Mn,0 + 0.003968
Ho,MnNiOg + 0.1389 HoMn,Os + 0.1151 Mn(Ni;O0,); +
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85

80
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Li;Tbg 5Tbo sCle

Li;Tby sDyg 5Cls

Li3ThysSmyg 5Cls

0.3056 SmCIO + 3.361 LiCl

0.2675 LisTbDyCl,;, + 0.7325 LisMnCoNiOg — 0.08917
Mn(Ni;04); + 0.1465 TbMn,Os + 0.1338 Dy,MnNiOg +
0.06051 Tb,MnNiOg¢ + 0.1465 Li;MnCosO,, + 0.003185
LixMn;NiOg + 3.21 LiCl
0.7194 LisMnCoNiOg + 0.2806 LisSmDyCl;, — 0.01799
LizMn;NiOg + 0.1439 SmMn, 05 + 0.1439 LisMnCos0;; +
0.09353 Mn(Ni;04), + 0.1403 Dy,MnNiOg + 0.1367
SmCIO + 3.23 LiCl
0.7042 LisMnCoNiOg + 0.2958 LisTbSmCl;; — 0.03521
LixMn;NiOg + 0.09859 Mn(Ni;0,); + 0.1408 Li;MnCos0,
+0.1408 TbMn,0Os + 0.07746 Tb,MnNiOg + 0.2958
SmCIO + 3.254 LiCl

79

81

79

Li3IIl0_5Lllo<5C16

LizIng sTmg 5Clg

Li3In0‘5Er0A5Cl6

LizIng sHog sClg

Li3Big 5S¢ sClg

NMC532
Li3Bi0,5Lu0'5Cl(,

Li;Biy sTmyg 5Cls

Li3Bi0'5Er0‘5C16

Li3Bi0'5Y0.5C16

Li;Bij sHoy sClg

Li;Big 5Dy sClg

0.2309 LijoMn;Cos(NiOy)s + 0.7691 LisLug sIng sCls —
0.191 Mn(Ni;04): + 0.09235 Li;MnCos0;, + 0.04617
LiClOy4 + 0.1923 Lu,Mn,0; + 0.008223 Li;Mn;NiOg +

4.184 LiCl + 0.3846 InCIO
0.2309 Li]oMl’l3C02(NiO4)5 +0.7691 Li3Tm0.5In0.5C16 —

0.1923 TmyMn,0; + 0.191 Mn(Ni;04); + 0.09235
Li;MnCos0,, + 0.008223 LixMn;NiOg + 0.04617 LiCIO, +
4.184 LiCl + 0.3846 InCI1O
0.2309 LiloMn3C02(NiO4)5 +0.7691 Li3Er0_5IIl0.5C16 —
0.09235 Li;MnCos0,, + 0.008223 Li,Mn3;NiOg + 0.1923
Er,Mn,0; + 0.191 Mn(Ni30,4): + 0.04617 LiClO, + 4.184
LiCl + 0.3846 InC1O
0.7691 Li3H00'5In()_5C16 +0.2309 LiloMn3C02(NiO4)5 g
0.09235 Li;MnCosOy; + 0.191 Mn(Ni304); + 0.008223
Li;Mn;NiOg + 0.1923 Ho,Mn,07 + 0.04617 LiClO,4 +
4.184 LiCl + 0.3846 InCI1O
0.259 Li]oMl’l3C02(NiO4)5 +0.741 Li3SCO_5Bi0_5C16 -
0.1615 Li;Mn;NiOg + 0.0518 LiClO, + 0.1889 Mn(Ni304),
+0.1036 LisMnCos0O;, + 4.024 LiCl + 0.3705 BiCIO +
0.1853 SC203
0.2309 Li10Mn3Co,(NiOy)s + 0.7691 LizLuy sBigsClg —
0.008223 Li;Mn;3;NiOg + 0.09235 Li;MnCos0,, + 0.1923
Lu,Mn,O; +0.191 Mn(Ni3O4); + 0.04617 LiClO4 + 4.184
LiCl + 0.3846 BiClO
0.2309 LiloMH3C02(NiO4)5 +0.7691 Li3Tm0_5Bi0'5C16 —
0.191 Mn(Ni;0,), + 0.008223 Li;Mn;NiOg + 0.09235
Li;MnCos0,, + 0.1923 Tm,Mn,0; + 0.04617 LiClO, +
4.184 LiCl + 0.3846 BiClO
0.2309 LiloMH3C02(NiO4)5 +0.7691 Li}EI‘O‘5Bi0'5C16 -
0.1923 Er,Mn,0; + 0.09235 Li;MnCos0; + 0.008223
LizMH3NiOg +0.04617 L1C104 +0.191 Mn(Ni3O4)2 +
4.184 LiCl + 0.3846 BiClO
0.2185 Li]()MIlgCOQ(NiO4)5 +0.7815 Li3Y0'5Bi0'5C16 g
0.1594 Mn(Ni304)> + 0.1362 LixMn;NiOg + 0.0437 LiClO,
+0.0874 LisMnCos0;; + 0.3907 YCIO + 3.864 LiCl +
0.3907 BiCIO
0.2309 LiloMn3C02(NiO4)5 +0.7691 Li3HOo_5Bi0_5C16 —
0.1923 Ho,Mn,0; + 0.04617 LiClO,4 + 0.008223
Li;Mn;NiOg + 0.09235 Li;MnCo50;; + 0.191 Mn(Ni;0,),
+4.184 LiCl + 0.3846 BiCIO
0.7815 Li3Tb0A5Bi0‘5C1(, +0.2185 LiloMn3C02(NiO4)5 g
0.1362 Li;Mn3;NiOg + 0.0874 LisMnCos0,, + 0.1594
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52

51

59

64

58

59

49
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54



Li3Bi0.5Tb0'5C16

L]3B1058m05C16

LizScy sLug sCls

Li3SCO_5Tm0.5C16

Li3Scy sEr sCls

Li3SC0A5Y0_5C16

Li3SC0‘5H00'5C16

Li3Sco sDysClg

Li3SC(),5Tb0'5C16

Li3SC0A5Sl’no._’sleJ

Li3LU0'5Tm0_5C16

Li3Lu045Er0'5Cl6

LizLug5Y5Clg

Li3LU0.5H00v5CI6

Mn(Ni304); + 0.0437 LiClO,4 + 0.3907 DyCIlO + 3.864
LiCI + 0.3907 BiClO
0.2475 Li]QMH3C02(NiO4)5 +0.7525 Li3Tb0'5Bi0'5C16 g
0.1584 Mn(Ni;0,), + 0.09901 Li;Mn;NiOg + 0.09901
Li;MnCos04, + 0.0495 LiClO4 + 0.1881 Tb,MnNiOg¢ +
4.089 LiCl + 0.3762 BiClO
0.2185 LiloMn3C02(NiO4)5 +0.7815 Li3Sm0‘5Bi0A5Cl6 d
0.1362 Li,Mn3;NiOg + 0.0874 Li;MnCos504, + 0.1594
Mn(Ni304)> + 0.0437 LiClO4 + 0.3907 SmCIO + 0.3907
BiClO + 3.864 LiCl
0.2701 LiloMn3C02(NiO4)5 +0.7299 Li3LU0_5SC0A5CI6 -
0.2185 Mn(Ni304); + 0.108 Li;MnCos0;, + 0.03962
Li;Mn3NiOg + 0.05402 LiClO4 + 0.1825 Lu,Mn,0O; +
0.1825 Sc,0;3 +4.325 LiCl
0.2294 Li,MnCo(NizOs),+ 0.7706 LisTmy 5Sco sCls —
0.04587 Li;MnCos0,, + 0.09174 Tm,Mn,0; + 0.195
LiClO4 + 1.835 NiO + 0.1927 Sc,0; + 0.2018 TmCIO +
4.227 LiCl
0.2459 Li]()MHCO(Ni205)4+ 0.7541 Li3Er0,5Lu0,5C15 g
0.04918 Li;MnCos0,, + 0.209 LiClO4 + 0.09836
Er,Mn,07 + 1.967 NiO + 0.09016 Er,O; +4.316 LiCl +
0.1885 Lu,0;

0.259 Li]oMn3C02(NiO4)5 +0.741 Li3Y0_5SCO_5C16 —
0.1036 Li;MnCos01, + 0.1889 Mn(Ni30,4)> + 0.0518
LiClO4 + 0.1615 LixMn3;NiOg + 0.1853 Sc,0; + 0.3705
YCIO +4.024 LiCl
0.2701 LiloMn3C02(NiO4)5 +0.7299 Li3Tm0.5SC().5C16 g
0.108 Li;MnCos0,, + 0.1825 Tm;Mn,0;, + 0.05402
LiClO4 + 0.03962 Li,Mn;NiOg + 0.2185 Mn(Ni304), +
0.1825 Sc,05 +4.325 LiCl
0.259 LiloMn3C02(NiO4)5 +0.741 Li3Tb0A5SCO‘5C1(, i
0.1615 Li;Mn;NiOg + 0.1889 Mn(Ni304), + 0.0518 LiClO,4
+0.1036 LisMnCos0y, + 0.1853 Sc,0; + 0.3705 DyClO +
4.024 LiCl
0.2459 Li;eMnCo(Ni2Os)4+ 0.7541 Li3TbysScy sClg —
0.008197 Mn(Ni304)2 + 1.73 NiO + 0.1885 Tb,MnNiO¢ +
0.04918 Li;MnCos0,, + 0.209 LiClO4 + 0.1885 Sc,0; +
4.316 LiCl
0.2137 LiloMnCO(NiZOS)4+ 0.7863 Li3Sm0A5Lu0_5C16 —
0.08547 Lu,Mn,0; + 0.04274 LisMnCosO;, + 0.1816
LiClO4 +0.3932 SmCIO + 1.709 NiO + 4.143 LiCl +
0.1111 Lu,05
0.2317 Li]oMH3C02(NiO4)5 +0.7683 Li3Tm0.5Lu0A5Cl6 i
0.1931 Mn(Ni304); + 0.09266 Lis;MnCos0;, + 0.04633
LiClO4 + 0.1921 Lu,Mn,05 + 0.3591 TmCIO + 0.01255 T

m;Mn,05 +4.205 LiCl
0.2564 LiloMn3C02(NiO4)5 +0.7436 Li3Er0'5Lu0A5C16 g
0.1859 Lu,Mn,07 + 0.1026 LisMnCos0y, + 0.05128
LiClOy4 + 0.1474 Er,Mn,07 + 1.282 NiO + 0.07692 ErClO
+4.333 LiCl
0.2309 Li]()MIl3C02(NiO4)5 +0.7691 Li3Yo‘5LuO‘5CI6 i
0.191 Mn(Ni;04); + 0.1923 Lu,Mn,07 + 0.008223
Li;Mn;NiOg + 0.09235 Li;MnCos0,, + 0.04617 LiClO4 +
0.3846 YCIO + 4.184 LiCl
0.7368 Li3HOo'5Luo'5C16 +0.2632 Li]oMn3C02(NiO4)5 i
0.1316 Mn(Ni30,), + 0.1842 Lu,Mn,0, + 0.1842
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Li;Lug sDy, 5Cls

LisLug sTbg sClg

Li3Luo,5Sm0.5C16

Li;Tmg 5Er, sClg

LisTmg 5Y5Cls

Li3Tm0‘5H00‘5C16

Li3Tmo.5DYO.5C16

Li;Tmy 5Tb, sCle

Li3Tm0.5Smo,5C16

Li3EI’0.5Y0.5CI6

LizEr sHoy sClg

Li;Erg sDysCls

Li3Er0.5Tb0'5C16

Ho,MnNiOg + 0.1053 Li;MnCosO,, + 0.05263 LiClO4 +
0.3421 NiO +4.368 LiCl
0.2309 Li[()MIl3C02(NiO4)5 +0.7691 Li3Tb0‘5LuO.5C16 i
0.191 Mn(Ni;0,), + 0.008223 Li;Mn;NiOg + 0.09235
LizMnCos04, + 0.1923 Lu,Mn,07 + 0.3846 DyCIO +
0.04617 LiClO,4 + 4.184 LiCl
0.2632 LiloMl’l3C02(NiO4)5 +0.7368 Li3Tb0_5LUO_5C1(, —
0.1316 Mn(Ni30y4); + 0.1842 Tb,MnNiOg4 + 0.1053
Li4Ml’1CO5012 +0.05263 L1C104 +0.1842 LU2MH207 +
0.3421 NiO + 4.368 LiCl
0.2309 LiloMn3C02(NiO4)5 +0.7691 Li3Sm0.5Luo‘5C16 —
0.191 Mn(Ni304)> + 0.008223 Li:Mn3NiOg + 0.1923
Lu,Mn,07 + 0.09235 Li;MnCosO,, + 0.04617 LiClO4 +
0.3846 SMCIO + 4.184 LiCl
0.7683 Li3EI‘0‘5TmO.5CI6 +0.2317 LiloMn3C02(NiO4)5 g

0.1931 Mn(Ni;0,); + 0.01255 Tm,Mn,0, + 0.09266
Lis;MnCosOy; + 0.1921 EnMn,0; + 0.04633 LiClO, +
0.3591 TMCIO + 4.205 LiCl
0.7691 Li;Y,sTmg 5Clg + 0.2309 Li;oMn3Co(NiO4)s —
0.04617 LiCl1O,4 + 0.191 Mn(Ni;O,); + 0.1923 Tm,Mn,0;
+0.09235 Li;MnCosO, + 0.008223 Li;Mn;NiOg + 0.3846
YCIO + 4.184 LiCl
0.2317 Lij;oMn;C0,(NiO4)s + 0.7683 LisHoosTmg sCls —
0.1931 Mn(Ni;O,)2 + 0.01255 Tm,Mn,0; + 0.1921
Ho,Mn,0; + 0.09266 Li;MnCosO,, + 0.04633 LiClO, +
0.3591 TMCIO + 4.205 LiCl
0.2309 Li;oMn;Coy(NiOy)s + 0.7691 LisTbysTmg sCls —
0.1923 TMMn,O; + 0.008223 Li;Mn;NiOg + 0.09235
Li;MnCos0,, + 0.191 Mn(Ni;0,), + 0.3846 DyCIO +
0.04617 LiClO, + 4.184 LiCl
0.2568 Li;oMn;Cox(NiOy)s + 0.7432 Lis Ty sTmg sCls —
0.183 Mn(Ni;0,)2 + 0.1494 Tm,Mn,0; + 0.1858
Tb,MnNiOg + 0.1027 Li;MnCos0;, + 0.05135 LiClO, +
0.07283 TmMCIO + 4.335 LiCl
0.2309 Li;oMn;Coy(NiOy)s + 0.7691 Li;Smg sTmg sCls —
0.008223 Li;Mn3NiOg + 0.191 Mn(Ni;04); + 0.09235
Li;MnCos0,, + 0.04617 LiClO, + 0.1923 Tm;Mn,0; +

0.3846 SMCIO + 4.184 LiCl
0.2309 Li]oMl’lgCOz(NiO4)5 +0.7691 Li3Y0,5Er0,5C16 -
0.09235 Li;MnCosOy; + 0.191 Mn(Ni304) + 0.008223
LixMn;NiOg + 0.1923 Er,Mn,0; + 0.3846 YCIO + 0.04617
LiClO4 + 4.184 LiCl
0.2632 LiloMn3C02(NiO4)5 +0.7368 Li3HOo_5Er0_5C16 —
0.1842 Er,Mn,05 + 0.1316 Mn(Ni304), + 0.1053
Lis;MnCo50,, + 0.1842 Ho,MnNiOg + 0.05263 LiClO4 +
0.3421 NiO + 4.368 LiCl
0.2309 LiloMH3C02(NiO4)5 +0.7691 Li3Tb0A5Er0A5C16 g
0.008223 Li;Mn;NiOg + 0.191 Mn(Ni304), + 0.1923
Er,Mn,07 + 0.09235 Li;MnCos0,, + 0.04617 LiCIO4 +
0.3846 DyClO + 4.184 LiCl
0.2632 LiloMn3C02(NiO4)5 +0.7368 Li3Tb0,5EI‘0.5C16 g
0.1316 Mn(Ni304), + 0.1053 LigMnCosO1, + 0.1842
Tb,MnNiOg + 0.1842 Er,Mn,07 + 0.05263 LiClO, +
0.3421 NiO + 4.368 LiCl
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Li3Ery sSmyg 5Cls

Li; Y sHoo 5Cls

Li3Y 5Dy, sCls

Li3YOA5Tb0A5C16

Li3Y0,SSm0.5C16

Li;Ho, sDy, sCls

LizHo, sTbg 5Cls

Li3H00.SSm0.5C16

Li3TbgsTbg sCls

Li;TbysDyo.5Cls

Li3Tbo'5sm0.5C16

0.7691 Li3sm0.5Efo'5C16 +0.2309 Li]oMl’l3C02(NiO4)5 g
0.09235 Li;MnCos0; + 0.1923 Er,Mn,0; + 0.008223
LizMn;NiOg + 0.04617 LiCl0,4 + 0.191 Mn(Ni;0,4), +

0.3846 SmMCIO +4.184 LiCl
0.2309 LiloMn3C02(NiO4)5 +0.7691 Li3Y0'5H00'5C16 i
0.008223 Li,Mn3;NiOg + 0.191 Mn(Ni;0,4), + 0.1923
Honn207 +0.09235 Li4MIlC050]2 +0.04617 L1C104 +
0.3846 YCIO + 4.184 LiCl
0.2185 Li]oMl’l}COz(NiO4)5 +0.7815 Li3Yo'5Tb045CI6 —
0.1362 Li;Mn;NiOg + 0.0437 LiClO, + 0.1594 Mn(Ni304),
+0.0874 LisMnCos0;; + 0.3907 YCIO + 0.3907 DyClO +
3.864 LiCl
0.2475 Li]oMH3C02(NiO4)5 +0.7525 Li3Tb0.5Y0A5CI6 i
0.09901 Li;MnCos0,, + 0.09901 Li;Mn;NiOg + 0.1584
Mn(Ni304); + 0.1881 TboMnNiOg4 + 0.0495 LiCIO, +
0.3762 YCIO + 4.089 LiCl
0.7815 Li3Sm0.5Y0'5CI6 +0.2185 LiloMn3C02(NiO4)5 —
0.0437 LiClO4 + 0.0874 LisMnCos0;; + 0.1594
Mn(Ni304); + 0.1362 Li;Mn;NiOg + 0.3907 SmCIO +
0.3907 YCIO + 3.864 LiCl
0.2309 Li;oMn3Co0,(NiOg)s + 0.7691 LizTby sHoy sClg —
0.008223 Li;Mn3;NiOg + 0.191 Mn(Ni;0,), + 0.09235
LisMnCo50, + 0.1923 Ho,Mn,0; + 0.04617 LiCIO, +
0.3846 DyCIO + 4.184 LiCl
0.2632 Li]oMn3C02(NiO4)5 +0.7368 Li3Tbo'5H00'5C16 i
0.04887 Ho,MnNiOg + 0.1353 Ho,Mn,0; + 0.1805

Mn(Ni;04), + 0.1053 LiyMnCo501, + 0.1842 Tb,MnNiOg

+0.05263 LiClO,4 + 4.368 LiCl

0.2309 LiloMn3C02(NiO4)5 +0.7691 Li3Sm0,5H00'5C16 i

0.09235 Li;MnCos0,, + 0.008223 Li;Mn3NiOg + 0.1923

Ho,Mn,07 + 0.04617 LiClO, + 0.191 Mn(Ni;O4)2 + 0.3846

SMCIO + 4.184 LiCl
0.7525 Li}TboijojClé +0.2475 Li]oMl’l3C02(NiO4)5 —
0.1584 Mn(Ni304); + 0.1881 TboMnNiOg4 + 0.09901
LizMnCos0; + 0.09901 Li;Mn3;NiOg + 0.0495 LiClO,4 +
0.3762 DyCIO + 4.089 LiCl
0.2185 LiloMn3C02(NiO4)5 +0.7815 Li3Sm0.5Tbo‘5C1(, i
0.1362 LizMH3NiOg +0.0874 Li4MHCO5012 +0.1594
Mn(Ni;04); + 0.0437 LiCl1O4 + 0.3907 SmCIO + 0.3907
DyClO + 3.864 LiCl
0.2475 Li[oMn3C02(NiO4)5 +0.7525 LigTb0'5sm().5C16 —
0.09901 Li;Mn3NiOg + 0.1584 Mn(Ni;0,), + 0.09901
Li;MnCos04, + 0.0495 LiClO4 + 0.1881 Tb,MnNiOg +
0.3762 SMCIO + 4.089 LiCl
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NMC622

Li3IIl0_5Lll()<5C16

LizIng sTmy sCls

Li3In0.5Er0'5C16

Li3ln0.5H00'5C16

0.5882 LisMnCoNi;O;g + 0.4118 LisLulnCl;, — 0.05882
Mn(Ni;04); + 0.1176 LigMnCosO,, + 0.1324 LiClO,4 +
0.2059 Lu,Mn,05 + 4.809 LiCl + 1.412 NiO + 0.2059
Inzog,

0.5882 LisMnCoNi;Oyy + 0.4118 LisTmInCl;; — 0.2059 T
m,;Mn,0; + 0.05882 Mn(Ni;0,); + 0.1176 Li;MnCos0,, +
1.412 NiO + 0.1324 LiClO,4 + 4.809 LiCI + 0.2059 In,04
0.5882 L15MHCON13010 +0.4118 L16ErInC112 —0.1176
Li4MHCO5O[2 +0.2059 ErzMn207 +0.05882 Mn(Ni3O4)2 +
1.412 NiO + 0.1324 LiClO4 + 4.809 LiCI + 0.2059 In,03
0.4118 LigHoInCl,, + 0.5882 LisMnCoNi;O,, — 0.1176
Li4MHC05012 +0.2605 Mn(Ni3O4)2 +0.004202 HOzMH207
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Li;Big 5S¢ 5Cls

Li3Bi0_5LUO_5C1(,

Li3Bi0.5Tm0.5C16

Li;Big sErg sClg

Li3Bi0'5Y0.5C16

Li3Bio'5H00'5C16

Li;Big 5Dy sClg

Li;Big sTbg 5Clg

Li3Bi0_5sm0.5C16

Li3Scy sLug sClg

Li3ScysTmg 5Clg

Li3Scy sErg sClg

Li3Sc¢05Y.5Cls

Li3Sco sHoo sClg

Li3Sco sDyo.sCle

+0.2017 Ho,MnNiOg + 0.1324 LiClO4 + 4.809 LiCl +
0.2059 In,0;

0.5563 Li5MnC0Ni30]0 +0.4437 LiﬁSCBiCl]z — 0.0589
Li;Mn3NiOg + 0.1252 LiClO4 + 0.2683 Mn(Ni30,), +
0.1113 LiyMnCos0, + 4.756 LiCl + 0.4437 BiCIO +

0.2219 Sc,0;

0.5435 LisMnCoNi;Oyy + 0.4565 LisLuBiCl;; — 0.1087
LizMnCos0; + 0.2174 Lu,Mn,0; + 0.1223 LiClO4 + 1.63
NiO + 4.899 LiCl + 0.4565 BiClO + 0.01087 Lu,04
0.5405 LisMnCoNi;Oy4 + 0.4595 LisTmBiCl;; — 0.1081
Li;MnCos0,, + 0.2162 Tm,Mn,07 + 0.1216 LiClO4 +

0.02703 TMCIO + 1.622 NiO +4.905 LiCl + 0.4595
BiClO
0.5435 LisMnCoNi;0y + 0.4565 LiscErBiCl,; — 0.2174
Er,Mn,07 + 0.1087 Lis;MnCos0, + 0.1223 LiClO, + 1.63
NiO + 4.899 LiCl + 0.4565 BiClO + 0.01087 Er,04
0.5007 LisMnCoNi;Oyo + 0.4993 LisYBiCl;; — 0.2415
Mn(Ni;04); + 0.05302 Li;Mn;NiOg + 0.1127 LiClO4 +
0.1001 Li;MnCos0,, + 0.4993 YCIO + 4.88 LiCl + 0.4993
BiCIO
0.5435 LisMnCoNi;Oo + 0.4565 LisHoBiCl;, — 0.1223
LiClO4 + 0.2283 Ho,MnNiOg + 0.1087 LisMnCos04, +
0.2065 Mn(Ni;0,); + 0.163 NiO + 4.899 LiCl + 0.4565
BiCIO
0.4652 LisDyBiCl;; + 0.5348 LisMnCoNi;O,9 — 0.107
LizMnCo501, + 0.1925 Dy,MnNiOg¢ + 0.2353 Mn(Ni;0,),
+0.1203 LiCIO4 + 0.08021 DyClO + 4.917 LiCl + 0.4652
BiCIO
0.5435 LisMnCoNi;Ojg + 0.4565 LisTbBiCl;; — 0.2065
Mn(Ni;04); + 0.1087 LigMnCos0,, + 0.1223 LiClO,4 +
0.2283 Tb,MnNiOg + 0.163 NiO +4.899 LiCl + 0.4565
BiClO
0.5007 LisMnCoNi;O;o + 0.4993 LsSmBICl;, — 0.05302
Li;Mn3;NiOg + 0.1001 LiyMnCos0;, + 0.2415 Mn(Ni;0,),
+0.1127 LiCIO4 + 0.4993 SmCIO + 0.4993 BiClO + 4.88
LiCl
0.5882 LisMnCoNi;0yy + 0.4118 LigLuScCl;, — 0.05882
Mn(Ni3O04), + 1.412 NiO + 0.1176 LizMnCosOy, + 0.1324
LiClIOy4 + 0.2059 Lu,Mn,07 + 0.2059 Sc,0;5 + 4.809 LiCl
0.5618 LisMnCoNi;0; + 0.4382 LisTmScCl;, — 0.1124
LisMnCos04; + 0.08427 TmxMn,0O5 + 0.1264 LiCIO, +
0.2809 Mn(Ni;04) +0.2191 Sc,05 +0.2697 TmCIO +
4.862 LiCl
0.4118 LigErScCl;, + 0.5882 LisMnCoNizO,9 — 0.1176
LisMnCos0,, + 0.1324 LiClO,4 + 0.2059 Er,Mn,0O- +
0.05882 Mn(Ni304), + 0.2059 Sc,05 + 1.412 NiO + 4.809
LiCl
0.5563 LisMnCoNi;Oyg + 0.4437 LisYScCl;; — 0.1113
LisMnCos0,, + 0.2683 Mn(Ni;0,); + 0.1252 LiClO,4 +
0.0589 LioMn;NiOg + 0.2219 Sc,0; + 0.4437 YCIO +
4.756 LiCl
0.5882 LisMnCoNi;0;y + 0.4118 LisHoScCl;; — 0.2605
Mn(Ni;04); + 0.004202 Ho,Mn,0; + 0.1176 Li;MnCosOy,
+0.2017 Ho,MnNiOg + 0.1324 LiClO4 + 0.2059 Sc,05 +
4.809 LiCl

0.5563 LisMnCoNi;0o + 0.4437 LigDyScCl;; — 0.0589
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Li3ScysTby sClg

Li3SCo'5sm0.5Cl6

Li3LU0_5Tm0_5C16

LizLug sEry sClg

LisLug5Y0.5Cle

Li3LL10'5HO()<5C16

LizLug 5Dy sClg

LizLug sTby sClg

LizLuoysSmyg 5Cls

Li3Tm0_5Er0'5C16

Li3Tm0.5YO,5C16

Li3Tm0‘5HOO‘5C1(,

Li;Tmg sDy,sClg

Li;Tmg 5Tby 5Clg

Li;Tmg 5Smyg 5Clg

LizMI’l3NiOg +0.2683 Mn(Ni3O4)2 +0.1252 L1C104 +
0.1113 LisMnCo50, + 0.2219 Sc,0; + 0.4437 DyCIO +
4.756 LiCl
0.5886 LisMnCoNi;0yy + 0.4114 LisTbScCl;, — 0.00182
LixMn;NiOg + 0.2597 Mn(Ni304): + 0.2057 Tb,MnNiOg +
0.1177 LisMnCos0, + 0.1324 LiClO4 + 0.2057 Sc,0; +
4.804 LiCl
0.5563 LisMnCoNi;Oy¢ + 0.4437 LigSmScCl;; — 0.2683
Mn(Ni;04); + 0.1113 LiyMnCos0;, + 0.0589 Li,Mn;NiOg
+0.1252 LiClO4 + 0.4437 SmCIO + 4.756 LiCl + 0.2219
SC203
0.5435 LisMnCoNi;Oyg + 0.4565 LisTmLuCl;; — 0.1087
Li4MnC05012 +0.1223 LlClO4 +0.2174 Lu2MnZO7 +1.63
NiO + 0.4565 TmCIO + 4.899 LiCl + 0.01087 Lu,0O;
0.5882 LisMnCoNi3Oyy + 0.4118 LigErLuCl;; — 0.02941
LUQMIl207 +0.1176 Li4MnC05012 +0.1324 L1C104 +
0.2059 Er,Mn,07 + 1.765 NiO + 4.809 LiCl + 0.1765
LU.203
0.5435 LisMnCoNi;Oyy + 0.4565 LigYLuCl;; — 0.2174
Lu,Mn,05 + 0.1087 LisMnCos0,, + 0.1223 LiClO4 +
0.4565 YCIO + 1.63 NiO + 4.899 LiCl + 0.01087 Lu,0;
0.4118 LisgHoLuCl;, + 0.5882 LisMnCoNi;0,y — 0.1324
LuZMn207 +0.2059 HOzMHNiOG +0.1176 Li4MHCO5012 +
0.1324 LiClO4 + 1.559 NiO + 4.809 LiCl + 0.07353 Lu,0;
0.5435 LisMnCoNi;Oy + 0.4565 LisDyLuCl;; — 1.63 NiO
+0.1087 Li4MHC050]2 +0.2174 LUQMH207 +0.4565
DyCIO + 0.1223 LiClO4 + 4.899 LiCI + 0.01087 Lu,04
0.5882 LisMnCoNi;Oyg + 0.4118 LisTbLuCl;, — 0.2059
Tb,MnNiOg + 0.1176 LisMnCos0,, + 0.1324 LiClO4 +
0.1324 Lu,Mn,07 + 1.559 NiO + 4.809 LiCI + 0.07353
Lll203
0.5435 LisMnCoNi;0g + 0.4565 LisSmLuCl;; — 0.2174
LU2MHQO7 +0.1087 Li4MnCo5012 +0.1223 LlClO4 +
0.4565 SmCIO + 1.63 NiO +4.899 LiCl + 0.01087 Lu,0O3

0.4595 LigErTmCl,, + 0.5405 LisMnCoNi;O,;y — 0.1081
Li;MnCos0,, + 0.2162 Er;Mn,0; + 1.622 NiO + 0.02703
ErCIO + 0.1216 LiClO, + 0.4595 TmCIO + 4.905 LiCl
0.4595 LigY TMCl,, + 0.5405 LisMnCoNi;0,, — 0.1216
LiClO, + 0.2162 TMxMn,0; + 0.1081 Li;MnCosO,, +
1.622 NiO + 0.4595 YCIO + 0.02703 TmCIO + 4.905 LiCl
0.5435 LisMnCoNi;0,0 + 0.4565 LigHoTmCl,, — 0.2065
Mn(Ni;O04); + 0.2283 Ho,MnNiOg + 0.1087 Li;MnCos0,
+0.1223 LiClO, + 0.163 NiO + 0.4565 TmCIO + 4.899
LiCl
0.5063 LisMnCoNi;O, + 0.4937 LisDyTmCl,, — 0.07595
Tm;Mn,0; + 0.1013 Li;MnCos0;, + 0.2532 Mn(Ni;O4), +
0.4937 DyClO + 0.1139 LiClO, + 0.3418 TmCIO + 4.975
LiCl
0.5696 LisMnCoNi;O; + 0.4304 LisTbTmCl,, — 0.1203
Tm>Mn,0; + 0.2152 Tb,MnNiOg + 0.1139 Li;MnCosO»
+0.1282 LiClO, + 1.494 NiO + 0.1899 TmCIO + 4.847
LiCl
0.5063 LisMnCoNi;0,0 + 0.4937 LieSmTmCl,, — 0.2532
Mn(Ni;04); + 0.1013 Li;MnCos0;, + 0.1139 LiClO, +
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0.07595 TmxMn, 07 + 0.4937 SMCIO + 0.3418 TmMCIO +
4.975 LiCl
0.5435 LisMnCoNi;Oy4 + 0.4565 LisYErCl;; — 0.1087
Li3Erg5Y(5Clg Li;MnCo50,, + 0.2174 Er,Mn,0; + 0.4565 YCIO + 0.1223 69
LiClO4 + 1.63 NiO + 4.899 LiCl + 0.01087 Er,0,
0.5696 LisMnCoNi;Oy, + 0.4304 LigHoErCl;, — 0.1203
Li;ErysHog5Clg Er,Mn,0; + 0.1139 Li;MnCo50,, + 0.2152 Ho,MnNiOg + 76
0.1282 LiClO4 + 0.1899 ErClO + 1.494 NiO + 4.847 LiCl
0.5405 LisMnCoNi;Oy, + 0.4595 LisDyErCly, — 0.2162
Li;Erg 5Dy sClg Er,Mn,07 + 1.622 NiO + 0.1081 Li;MnCos0;, + 0.02703 74
ErClO + 0.1216 LiClO4 + 0.4595 DyClO + 4.905 LiCl
0.5882 LisMnCoNi;O;¢ + 0.4118 LicTbErCl;, — 0.1176
Li3Erg sTbg 5Clg LisMnCos0,, + 0.2059 Tb,MnNiOg + 0.1324 Er;Mn,0, + 70
0.1324 LiClO4 + 1.559 NiO + 4.809 LiCl + 0.07353 Er,04
0.4595 LisSMErCl;; + 0.5405 LisMnCoNi;O;9 — 0.1081
Li;ErgsSmgsCly  LisMnCosO,, +0.2162 E,Mn,0; + 0.1216 LiClO, + 1.622 74
NiO + 0.4595 SmCIO + 0.02703 ErClO + 4.905 LiCl
0.5435 LisMnCoNi;0y4 + 0.4565 LisYHoCl;; — 0.2065
LizY(sHoosClg Mn(Ni;04); + 0.1087 LisMnCos0,, + 0.2283 Ho,MnNiOg 69
+0.1223 LiClO4 + 0.4565 YCIO + 0.163 NiO + 4.899 LiCl
0.5007 LisMnCoNi;Oy¢ + 0.4993 LisDyYCl;; — 0.05302
Li;Mn;NiOg + 0.1127 LiClO, + 0.2415 Mn(Ni;O,), + "
0.1001 LizMnCos501, + 0.4993 YCIO + 0.4993 DyCIO +
4.88 LiCl
0.5435 LisMnCoNi;0yy + 0.4565 LisTbYCl;, — 0.1087
Lis Yo sTbo sCls Li,MnCos0,, + 0.2065 Mn(Ni;0,); + 0.2283 Tb,MnNiOg 63
+0.1223 LiClO4 + 0.163 NiO + 0.4565 YCIO + 4.899 LiCl
0.4993 LisSmYCly, + 0.5007 LisMnCoNizO9 — 0.1127
LiClO4 + 0.1001 Li;MnCos50;; + 0.2415 Mn(Ni304), + 65
0.05302 Li;Mn;3NiOg + 0.4993 SmCIO + 0.4993 YCIO +
4.88 LiCl
0.5435 LisMnCoNi;Oy + 0.4565 LisDyHoCl;; — 0.2065
Mn(Ni;0,4); + 0.1087 LiyMnCos0;, + 0.163 NiO + 0.2283
Ho,MnNiOg + 0.1223 LiClO4 + 0.4565 DyClO + 4.899
LiCl
0.5882 LisMnCoNizOj, + 0.4118 LisTbHoCl;, — 0.2059
LizHog 5sTbg sClg Ho,MnNiOg + 0.05882 Mn(Ni;0,) + 0.1176 Li;MnCo;0, 71
+0.2059 Tb,MnNiOg + 0.1324 LiClO4 + NiO + 4.809 LiCl
0.5435 LisMnCoNi;0yy + 0.4565 LisSmHoCl;; — 0.1087
Li4MnC05012 +0.2283 HOzMHNiOG +0.1223 L1C104 + 74
0.2065 Mn(Ni30,4); + 0.163 NiO + 0.4565 SmCIO + 4.899
LiCl
0.4565 LisTbDyCl;, + 0.5435 LisMnCoNi;O0;9 — 0.2065
Mn(Ni;04); + 0.2283 Tb,MnNiOg + 0.1087 LisMnCosO, 63
+0.1223 LiCIO4 + 0.163 NiO + 0.4565 DyClO + 4.899
LiCl
0.5007 LisMnCoNi;Oy, + 0.4993 LisSmDyCl;; — 0.05302
Li;Mn3NiOg + 0.1001 LiyMnCos0;, + 0.2415 Mn(Ni;0,), 70
+0.1127 LiCIO4 + 0.4993 SMCIO + 0.4993 DyCIO + 4.88
LiCl
0.5435 LisMnCoNi;0yy + 0.4565 LisTbSmMCl;, — 0.2065
Mn(Ni;0y4); + 0.1087 Li;MnCos0;, + 0.1223 LiClO, + 63
0.163 NiO + 0.2283 Tb,MnNiOg + 0.4565 SmCIO + 4.899
LiCl
0.3947 Li;pMnCo(Ni,0s)4+ 0.6053 LisLulnCl;; — 0.07895
Li4MHCO5012 +0.3355 L1C104 +0.1579 LlleIl207 +

Li3Y 5Dy sCls

Li3Y(sSmy 5Cls

Liz;Hoy 5Dy, sCls

74

Li3H00.5Smo~5C16

Li3Tby 5Tby sCls

Li;Tby sDyg 5Cls

Li3Tb0A5sm0,5C16

NMCS811 LizIng 5Lug sClg

79



LizIng sTmg 5Clg

LizIng sEry sCls

Li3In0.5H00.5C16

Li3Bi0A5SCO_5C16

Li3Bi0.5LuO,5C16

Li;Big sTmyg 5Clg

Li3Bi0'5EI'O'5C16

Li3Bi0.5Y0.5C16

Li;Bij sHoy sClg

Li;Big 5Dy sCls

Li3Big sTby sClg

Li;BigsSmyg 5Cls

Li3Scy sLug sClg

Li3ScysTmg 5Clg

Li3ScysErsCls

Li3Sco5Y05Clg

6.928 LiCl + 3.158 NiO + 0.3026 In,O; + 0.1447 Lu,0;

0.3947 Li;oMnCo(Ni,05)4+ 0.6053 LisTmInCl;, — 0.1579
TmoMn, 07 + 0.07895 LisMnCos0;, + 3.158 NiO + 0.3355
LiClO4 + 6.928 LiCl + 0.3026 In,O; + 0.1447 Tm,04
0.3947 Li;,0MnCo(Ni20Os)4+ 0.6053 LigErInCl;, — 0.07895
LigMnCos0,, + 0.1579 Er,Mn,0, + 3.158 NiO + 0.3355
LiCIO4 + 6.928 LiCl + 0.3026 In,O; + 0.1447 Er,0,
0.6053 LigHoInCl;, + 0.3947 Li;oMnCo(Ni»Os),— 0.07895
LizMnCo50;, + 0.01316 Mn(Ni;0,), + 0.3026 Ho,MnNiOg
+0.3355 LiClO4 + 2.776 NiO + 6.928 LiCl + 0.3026 In,0O4
0.3521 Li;oMnCo(Ni;Os)4+ 0.6479 LigScBiCl;, — 0.2993
LiClO4 + 0.2817 Mn(Ni304)> + 1.127 NiO + 0.07042
Li;MnCo;s0,, + 6.827 LiCl + 0.6479 BiClO + 0.3239
SC203
0.3521 Li;pMnCo(Ni,0s),+ 0.6479 LicLuBiCl;; — 0.07042
LisMnCo50,, + 0.1408 Lu,Mn,07 + 0.2993 LiClO4 +
2.817 NiO + 6.827 LiCl + 0.6479 BiCIO + 0.1831 Lu,0;
0.3521 Li;,oMnCo(Ni;Os),+ 0.6479 LisTmBiCl,, —

0.07042 Li;MnCosO,, + 0.1408 Tm;Mn,O; + 0.2993
LiClO, + 2.817 NiO + 6.827 LiCl + 0.6479 BiCIO +
0.1831 TmM,04
0.3741 Li;eMnCo(Ni>Os)s+ 0.6259 LiErBiCl,, — 0.1497
Er,Mn,0; + 0.07483 Li;MnCosO,, + 0.318 LiClO, + 2.993
NiO + 0.3129 ErBi,ClO, + 6.879 LiCl + 0.006803 Er,0;
0.3571 Li;oMnCo(Ni>Os)s+ 0.6429 LigYBiCl,, — 0.3036
LiClO, + 0.2857 Y,MnNiOg + 0.07143 YBi,CIO, +
0.07143 Li;MnCosO, + 2.571 NiO + 6.839 LiCl + 0.5
BiCIO
0.3571 Li;,oMnCo(Ni,Os)s+ 0.6429 LisHoBiCl,, —
0.07143 HoBLCIO, + 0.3036 LiCIO, + 0.2857
Ho,MnNiOg + 0.07143 Li;MnCosO,, + 2.571 NiO + 6.839
LiCl + 0.5 BiCIO
0.6552 LigDyBiCl,, + 0.3448 Li,o)MnCo(Ni,Os),—
0.06897 Li,;MnCos0y; + 0.2759 Dy,MnNiOg + 0.2931
LiCIO, + 0.1034 DyCIO + 2.483 NiO + 6.81 LiCl + 0.6552
BiCIO
0.3571 Li;,o)MnCo(Ni>Os),+ 0.6429 LisTbBiCl,, — 0.07143
Li;MnCosO; + 0.3036 LiClO, + 0.2857 Tb,MnNiOg +
2.571 NiO + 0.07143 TbBLCIO, + 6.839 LiCl + 0.5 BiCIO
0.303 Li;MnCo(Ni»Os),+ 0.697 LigSmBiCl;, — 0.06061
Li;MnCos01, + 0.2424 Mn(Ni;O,), + 0.2576 LiClO, +
0.9697 NiO + 0.697 SmCIO + 0.697 BiCIO + 6.712 LiCl
0.3947 Li,oMnCo(Ni;Os),+ 0.6053 LisLuScCl,, — 3.158
NiO + 0.07895 Li;MnCosO, + 0.3355 LiClO, + 0.1579
Lu;Mn,0; + 0.3026 Sc;,05 + 6.928 LiCl + 0.1447 Lu,05
0.3731 Li;,oMnCo(Ni,Os)4+ 0.6269 LisTmScCl;, —
0.07463 Li;MnCosO, + 0.1493 Tm,Mn,0; + 0.3172

LiClO4 +2.985 NiO + 0.3134 Sc,0; + 0.3284 TmCIO +
6.877 LiCl
0.6053 LisErScCl;, + 0.3947 Li;oMnCo(Ni,Os)s;— 0.07895
LisMnCos0,, + 0.3355 LiClO,4 + 0.1579 Er,Mn,O5 +
0.3026 Sc,05 + 3.158 NiO + 6.928 LiCl + 0.1447 Er,04
0.3521 Li;pMnCo(Ni2Os)s+ 0.6479 LisY ScCly, — 0.07042
LisMnCo50,, + 0.2817 Mn(Ni;04); + 0.2993 LiClO, +
1.127 NiO + 0.3239 Sc,0;5 + 0.6479 YCIO + 6.827 LiCl
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Li3SC0‘5H00_5C16

Li3Scg.5Dyo.5Cls

Li3Scy sTby sClg

Li3ScysSmyg 5Cls

LizLuosTmg 5Clg

LizLug sEry sClg

LisLugsYsCls

Li3LL10'5HO()<5C16

Li;Lug sDy, sCls

LizLug5Tbg sClg

Li3Luo,5Sm0.5C16

Li3Tm0.5Er0.5C15

LisTmg5Y5Clg

Li;Tmg sHog sClg

Li;Tm0.5Dyo,5C16

Li;Tmg 5Tby 5Clg

0.3947 Li,gMnCo(Ni;0s),+ 0.6053 LisHoScCl,, —
0.01316 Mn(Ni304), + 0.07895 Li;MnCos0;, + 0.3026
Ho,MnNiOg + 0.3355 LiClO4 + 2.776 NiO + 0.3026 Sc,0;
+6.928 LiCl
0.3521 Li;,oMnCo(Ni;0s)s+ 0.6479 LisDyScCl,, — 0.2817
MH(Ni3O4)2 +0.2993 L1C104 +0.07042 Li4MIlC050]2 +
0.3239 Sc,05 + 1.127 NiO + 0.6479 DyClO + 6.827 LiCl
0.3947 Li;)MnCo(Ni2Os)s+ 0.6053 LisTbScCl, —
0.01316 Mn(Ni304), + 2.776 NiO + 0.3026 Tb,MnNiOg +
0.07895 LisMnCos0,, + 0.3355 LiClO4 + 0.3026 Sc,0; +
6.928 LiCl
0.3521 Li;pMnCo(Ni2Os)4+ 0.6479 LisSmScCl;, — 0.2817
Mn(Niz04)> + 0.07042 Liz;MnCos0,, + 0.2993 LiClO,4 +
0.6479 SmCIO + 1.127 NiO + 6.827 LiCl + 0.3239 Sc,0;
0.3521 Li;MnCo(Ni2Os)4+ 0.6479 LisTmLuCl;; —
0.07042 Li;MnCos0, + 0.2993 LiClO,4 + 0.1408
Lu,Mn,057 + 2.817 NiO + 0.6479 TmCIO + 6.827 LiCl +
0.1831 Lu,0;

0.3947 Li;oMnCo(N1,0s),+ 0.6053 LigErLuCl;; — 0.07895
Li;MnCo50,, + 0.3355 LiClO4 + 0.1579 Er,Mn,0; + 3.158
NiO + 0.1447 Er,0O; + 6.928 LiCl + 0.3026 Lu,O;
0.3521 Li;oMnCo(Ni;Os)4+ 0.6479 LicYLuCl;, — 0.1408
Lu,Mn,05 +0.07042 LisMnCos0,, + 0.2993 LiClO4 +
0.6479 YCIO +2.817 NiO + 6.827 LiCl + 0.1831 Lu,0;
0.6053 LisgHoLuCl;, + 0.3947 Li;oMnCo(Ni,O5)4—
0.006579 Lu,Mn,0; + 0.3026 Ho,MnNiOg + 0.07895
LizMnCos01, + 0.3355 LiClO4 + 2.855 NiO + 6.928 LiCl
+0.2961 Lu,05
0.3521 Li;QMnCo(Ni;0s)4+ 0.6479 LigDyLuCl,, — 2.817
NiO + 0.07042 Li4MHCO§O|2 +0.1408 LUQMH207 +0.6479
DyClO + 0.2993 LiClO4 + 6.827 LiCl + 0.1831 Lu,04
0.3947 Li;oMnCo(Ni,Os)4+ 0.6053 LigTbLuCl;, — 0.3026
Tb,MnNiOg + 0.07895 Li;MnCosO; + 0.3355 LiClO,4 +
0.006579 Lu,Mn,07 + 2.855 NiO + 6.928 LiCl + 0.2961
Lll203
0.3521 Li;oMnCo(Ni,0s)4+ 0.6479 LisSmLuCl;, —
0.1408 Lu,Mn,07 + 0.07042 Li;MnCos0,, + 0.2993
LiClO4 + 0.6479 SmCIO + 2.817 NiO + 6.827 LiCl +
0.1831 Lu203
0.6479 LisErTmCl,, + 0.3521 Li;oMnCo(Ni2Os);—
0.07042 Li;MnCos0,, + 0.1408 Er,Mn,0, + 2.817 NiO +
0.2993 LiClO4 + 0.1831 Er,O; + 0.6479 TmCIO + 6.827
LiCl
0.6479 L15YTmC112 +0.3521 LlloMHCO(N1205)4—> 0.2993
LiClO4 + 0.1408 TmyMn,0O5 + 0.07042 LisMnCosOy, +
2.817 NiO + 0.6479 YCIO + 6.827 LiCl + 0.1831 Tm,0;
0.3521 Li;oMnCo(Ni2Os)4+ 0.6479 LisHoTmCl,, —
0.2817 Ho,MnNiOg + 0.07042 LizMnCos0y; + 0.2993
LiClO4 + 2.535 NiO + 0.6479 TmCIO + 0.04225 Ho,0; +
6.827 LiCl
0.3226 Li;(MnCo(Ni,Os)4+ 0.6774 LisDyTmCl;; — 0.129
TmMn,0; + 0.06452 Li;MnCosO,, + 2.581 NiO + 0.6774
DyClO + 0.2742 LiClO4 + 0.4194 TmCIO + 6.758 LiCl
0.3846 Li;(MnCo(Ni2Os),+ 0.6154 LisTbTmCl;; —
0.3077 Tb,MnNiOg + 0.07692 Li;MnCos0,, + 0.3269
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Li;Tmg 5Smg 5Clg

Li3Ero5YsCls

LisEr sHog sClg

Li;Erg 5Dy sClg

Li3Er0,5Tb0'5C16

Li3Erg sSmyg 5Clg

Li3YosHoo5Cls

Li3Y 5Dy sCls

Li3Y5Tby sClg

Li3Y0Assm0'5Cl6

LizHog sDy, sClg

LizHog sTbg sClg

Li3H00_5sm0.5C16

Li;Tbg 5Tb sClg

Li3Tbg sDy(.5Cls

Li3Tbo'5sm0.5C16

LiClO4 + 2.769 NiO + 0.1538 TmCIO + 6.904 LiCl +
0.2308 Tm,05
0.3226 L1|0MnC0(N1205)4+ 0.6774 ngsmeCllg —
0.06452 Li;MnCos0,, + 0.2742 LiClO4 + 0.129
Tm,Mn,0; + 2.581 NiO + 0.6774 SmCIO + 0.4194
TmCIO + 6.758 LiCl
0.3521 Li;oMnCo(Ni,Os)4+ 0.6479 LisYErCl;, — 0.07042
Li;MnCo50,, + 0.1408 Er,Mn,0; + 0.6479 YCIO + 0.2993
LiClO4 + 2.817 NiO + 6.827 LiCl + 0.1831 Er,04
0.3947 Li;(MnCo(Ni2Os)s+ 0.6053 LisHoErCl;, —
0.006579 Er,Mn,0; + 0.07895 Liz;MnCos04, + 0.3026
Ho,MnNiOg + 0.3355 LiClO4 + 2.855 NiO + 6.928 LiCl +
0.2961 Er,0,

0.3521 Li;MnCo(Ni2Os)4+ 0.6479 LisDyErCl;; — 0.1408
Er,Mn,07 + 2.817 NiO + 0.07042 LizMnCos0;, + 0.2993
LiClO4 + 0.6479 DyClO + 6.827 LiCl + 0.1831 Er,O3
0.3947 Li;oMnCo(Ni2Os)4+ 0.6053 LisTbErCl;; — 0.07895
LisMnCos0,, + 0.3026 Tb,MnNiOg¢ + 0.006579 Er,Mn,0;
+0.3355 LiCIO4 + 2.855 NiO + 6.928 LiCl + 0.2961 Er,03
0.6479 LisSMErCl;; + 0.3521 Li;MnCo(Ni2Os)s—
0.07042 Li;MnCos0, + 0.1408 Er,Mn,07 + 0.2993
LiClO,4 + 2.817 NiO + 0.6479 SmCIO + 6.827 LiCl +
0.1831 Er,0,

0.3521 Li;pMnCo(Ni2Os)4+ 0.6479 LisYHoCl;, — 0.07042
LisMnCos50,, + 0.2817 Ho,MnNiOg + 0.2993 LiClO, +
0.6479 YCIO + 2.535 NiO + 6.827 LiCl + 0.04225 Ho,04
0.3448 Li;oMnCo(Ni,05)4+ 0.6552 LigDyYCl;; — 0.2931
LiClO4 + 0.2759 Dy,MnNiOg + 0.06897 LizMnCos0, +
2.483 NiO + 0.6552 YCIO + 0.1034 DyCIlO + 6.81 LiCl
0.3521 Li;oMnCo(Ni,Os)4+ 0.6479 LigTbYCl;, — 0.07042
Li4MHC05012 +0.2817 szMHNlOé +0.2993 L1C104 +
2.535 NiO + 0.6479 YCIO + 6.827 LiCl + 0.04225 Tb,0;
0.6552 LisSmYCl;, + 0.3448 Li;MnCo(NiyOs),— 0.2759
Y,MnNiOg + 0.2931 LiClO4 + 0.06897 Li;MnCos0,, +
2.483 NiO + 0.6552 SmCIO + 0.1034 YCIO + 6.81 LiCl
0.3521 Li]oMl’lCO(Ni205)4+ 0.6479 LisDyHOCllz g
0.07042 Li;MnCos0,, +2.535 NiO + 0.2817 Ho,MnNiOq
+0.2993 LiCIO4 + 0.6479 DyClO + 6.827 LiCl + 0.04225
H0203
0.3947 Li;oMnCo(N1,0s),+ 0.6053 LicTbHoCl;, —
0.01316 Ho,MnNiOg¢ + 0.07895 Li;MnCos504, + 0.3026
Tb,MnNiOg4 + 0.3355 LiClO4 + 2.842 NiO + 6.928 LiCl +
0.2895 H0203
0.3521 LiloMnCO(Ni205)4+ 0.6479 Li6smHOC112 —
0.07042 Li;MnCos0; + 0.2817 Hop,MnNiOg + 0.2993
LiClO4 +2.535 NiO + 0.6479 SmCIO + 6.827 LiCl +
0.04225 Ho,03
0.6479 LisTbDyCl;; + 0.3521 Li;(MnCo(Ni2Os);— 0.2817
Tb,MnNiOg + 0.07042 Lis;MnCos0,, + 0.2993 LiClO,4 +
2.535 NiO + 0.6479 DyClO + 0.04225 Tb,0; + 6.827 LiCl
0.3448 Li;MnCo(Ni2Os)s+ 0.6552 LisSmDyCl;, —
0.06897 Li;MnCos0,, + 0.2931 LiClO4 + 0.2759
Dy,MnNiOg + 2.483 NiO + 0.6552 SmCIO + 0.1034
DyCIO + 6.81 LiCl

0.3521 Li;)MnCo(Ni2Os)4+ 0.6479 LisTbSmMCl;, —
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0.07042 LisMnCo50,, + 0.2993 LiClO4 + 2.535 NiO +
0.2817 Tb,MnNiOg + 0.6479 SmCIO + 6.827 LiCl +

0.04225 Tb,0;

Table S7. Energy chemical reactions between Li;MXg or LisMgsZrysCls or Li;MBr;Cl; an
d eight catHode materials (LiFePO, (LFP), LiMn,0, (LMO), Li(NiMnCo);30, (NCM), an
d LiCo0, (LCO), NMC532, NMC622, NMCS811).

LFP LCO LMO NMCIII NMC532 NMC622 NMC811 LNO
LisPS, 131 413 348 399 396 432 477 525
Li GeP,S 1, 143 349 281 333 330 366 414 470
L¢PSsCl 175 369 317 357 355 382 419 465
Li;La;Zr,01, 88 0 110 112 67 67 42 0
LiGaO, 6 0 0 49 0 0 0 0
Li>La,Tis050 32 20 80 127 83 85 54 20
LisInClq 0 14 0 63 36 45 58 71
Li;BiCl, 0 30 1 70 47 55 67 78
Li;ScClg 29 54 18 97 73 84 101 116
LisLuClg 52 52 28 100 76 84 99 114
Li; TmCl; 44 50 20 91 68 76 89 101
Li;ErClq 47 48 27 90 66 74 88 102
Li;YClq 29 33 14 75 51 59 71 82
Li;HoClg 47 46 27 92 67 76 89 101
Li;DyCl; 39 45 22 84 61 70 82 94
LisTbClg 36 30 20 81 54 63 75 86
Li,SmCl; 39 45 13 83 62 71 83 95
Li>ZrClg 41 65 36 124 111 125 143 157
Lisslng sZrosCls 31 48 27 91 74 84 99 115
LirsScosZrosCls 33 49 27 104 89 100 116 134
LirsYosZrosCls 35 48 27 100 81 91 108 124
LirsErosZrosCly 43 54 33 107 93 100 115 133
Li;InCL;Br; 0 0 0 49 17 26 37 47
Li;ScCl;Br; 24 41 33 94 82 91 103 112
Li;LuCl;Br; 57 49 47 100 89 96 106 115
Li;TmCLBr; 48 45 40 89 79 85 92 101
Li;ErCl;Br; 48 43 41 88 77 83 90 100
Li;YCL;Br 25 19 21 68 48 54 66 76
Li;HoCl;Br; 47 43 41 87 76 82 90 99
Li;DyCL;Br; 40 37 36 81 69 75 83 94
Li;TbCl;Br; 36 16 33 78 61 66 76 86



Liz3InBr 0 0 0 53 22 27 34 41

Li;BiBrg 0 0 0 42 21 14 18 22
Li;ScBrg 9 73 63 119 104 104 115 124
Li;LuBrs 22 61 63 111 98 94 103 110
Li;TmBrs 21 60 58 106 91 94 93 99
Li;ErBrg 19 58 53 100 82 77 83 87
Li;YBrs 13 49 45 90 73 68 74 81
Li;HoBrg 18 58 52 98 84 81 87 92
Li;DyBrg 18 40 51 95 78 69 74 81
Li;TbBrs 17 36 50 92 76 66 71 78
Li;Scls 14 134 134 169 193 155 177 198
LizLulg 43 128 129 164 192 150 171 192
Li;Tmls 40 119 122 155 190 137 157 179
LizErls 36 111 116 147 188 129 125 174
LizHolg 33 109 109 139 187 120 142 170
Li;Dyl, 31 101 108 137 186 114 136 167
Li;Tblg 28 96 129 129 185 107 130 164
Li;Sml, 17 97 121 121 87 98 118 153

Table S8. Energy Chemical reactions between Li;M,sM’ysCls and cathode materials (LiFeP
0, (LFP), LiMn,0, (LMO), Li(NiMnCo),;0, (NCM), and LiCoO, (LCO), NMC532, NM
C622, NMC811).

LFP LCO LMO NMCI11 NMC532 NMC622 NMC81l LNO

Li;sThysSmyg sCl 38 25 23 79 59 68 81 90
Li;Tby 5Dy sCls 39 35 24 81 61 70 83 95
Li;sTbosTbosCls 38 25 23 79 58 68 80 89
Li;Hoy sSmyg sClg 43 36 27 85 65 74 87 98
Li;Hop sTbosClg 41 25 26 83 62 71 83 93
LizHoy 5Dy sCl 43 36 27 84 65 74 87 98
LisY,sSmy sClg 34 29 20 76 56 65 77 88
Li;YosTbosCls 32 20 19 74 53 63 75 84
Li5Y.5Dyo.sCls 34 29 20 76 56 64 77 88
Li;YosHoosClg 38 30 23 80 60 69 82 92
Li;ErysSmy sClg 43 37 27 85 66 74 87 99
Li;ErysTbysClg 42 26 26 83 62 70 84 94
LizEr sDyosClg 43 36 27 85 66 74 86 99

Li;Erg sHog 5Clg 47 37 30 88 68 76 89 102



LizEry5Y5Cls
LisTmg sSmg 5Clg
Li;Tmg s Tby sCl
LisTmg sDy,sCls
Li;Tmg sHo sClg

Li;Tmyg 5YosClg
Lis;Tmg 5ErysClg
LizLug sSmyg 5Clg
Li;Luy5TbysClg
LizLug 5Dy sClg
LisLugsHoy 5Clg

Li;Lug5Y5Clg

Li;Lug sEry sClg
LisLug sTmy 5Clg

Li3Scy sSmg 5Clg
Li3Scy.sTby sClg
Li3ScosDy(.sCls
Li5ScosHog 5sClg

Li3ScosY05Cls

Li5Scq sEr sClg

Li3ScysTmg 5Clg
LizScy.sLug sClg

Li3Big sSmy 5Clg
Li;BigsTbysClg
Li;Big 5Dy 5Clg
Li;Bij sHog sClg

LizBig5Y5Cls

Li;Big 5ErysClg

Li3BiysTmg 5Clg
Li;Big sLugsClg
Li;Bij 5S¢ sClg
LisIng sHog sClg
LizIng sErysClg

LizIng sTmyg 5Cls

Li3In0.5LuO.5Cl5

31

31
38
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38
38
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38
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18
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69
74
70
73
76
68
77
79
75
79
80
74
80
81
76
73
75
78
70
79
78
83
63
61
63
67
57
67
67
72
69
61
61
60
65

81
86
83
86
90
79
89
92
89
92
95
86
94
95
90
87
90
93
84
93
93
97
75
74
75
90
69
79
79
85
83
74
74
73
79

93
98
94
98
101
92
102
105
100
105
107
99
108
108
103
98
103
106
97
106
106
112
86
84
81
92
87
92
91
98
96
86
87
86
92

Table S9. Sources of volume change of interface between solid electrolytes and catho
de materials (LiFePO, (LFP), LiMn,0, (LMO), Li(NiMnCo);30, (NCM), and LiCoO, (LC



0)).

Molar

Chemical interface reaction Composition Density Weight volume Net
(g/cm3) (g/mol) (cm3/mol) volume

Rescqy -2 LisTPHOCl, 294 790.94  268.94 53.79

0.8 LiFePO, 3.47 157.75 45.46 36.37
0.4 Fe,PCIO, 3.54 242.11 68.39 27.36

Li3HoosTbo.sCls 0.2 TbPO, 5.66 253.89 44.86 8.97
Product 0.2 HoPO, 5.93 259.90 43.83 8.77

2 LiCl 1.66 4239 25.54 51.07

0.8 LiFePO, 3.47 157.75 45.46 36.37

Reactant ) LibyHoCl,,  2.95 794.51 268.94 53.79
. 0.4 Fe,PCIO, 3.54 242.11 68.39 27.36
LizHooTbosCls 0.2 DyPO, 5.81 257.47 4431 8.86
Product 0.2 HoPO, 5.93 259.90 43.83 8.77

2 LiCl 1.66 4239 25.54 51.07

Rencrane 02 LioYTmClL 2.69 72492 268.94 53.79

0.8 LiFePO, 3.47 157.75 45.46 36.37

R 0.4 Fe,PCIO, 3.54 242.11 68.39 27.36
sTo. oroduc 0.2 TmPO, 6.18 263.90 42.70 8.54

0.2 YPO, 4.12 183.87 44.63 8.93

2 LiCl 1.66 4239 25.54 51.07

Rescay 02 LieTbLUCL: 297 80097  268.94 53.79

0.8 LiFePO, 3.47 157.75 45.46 36.37

LFP LiLue The C1 0.4 Fe,PClO, 3.54 242.11 68.39 27.36
SIS TR0T Product 0.2 TbPO, 5.66 253.89 44.86 8.97
0.2 LuPO, 6.44 269.93 41.91 8.38

2 LiCl 1.66 4239 25.54 51.07

Resany 02 LisYLUCl; 272 730.95 268.94 53.79

0.8 LiFePO, 3.47 157.75 45.46 36.37

R 0.4 Fe,PCIO, 3.54 242.11 68.39 27.36
sto oroduc 0.2 YPO, 4.12 183.87 44.63 8.93

0.2 LuPO, 6.44 269.93 41.91 8.38

2 LiCl 1.66 4239 25.54 51.07

Rencrane 02 LieTbScCli 2.63 67096 25530 51.06

0.8 LiFePO, 3.47 157.75 45.46 36.37

LS Tby Cle 0.4 Fe,PCIO, 3.54 242.11 68.39 27.36
SR oroduc 0.2 TbPO, 5.66 253.89 44.86 8.97

0.2 ScPO, 3.58 139.92 39.08 7.82

2 LiCl 1.66 4239 25.54 51.07

Renane 02 LisYSeCli 235 600.94 25530 51.06

0.8 LiFePO, 3.47 157.75 45.46 36.37

R 0.4 Fe,PCIO, 3.54 242.11 68.39 27.36
sTo. oroduc 0.2 YPO, 4.12 183.87 44.63 8.93

0.2 ScPO, 3.58 139.92 39.08 7.82

2 LiCl 1.66 4239 25.54 51.07



0.2 LigHoLuCl,, 3.02 806.98 267.61 53.52
Reactant .
0.8 LiFePO, 3.47 157.75 45.46 36.37
0.4 Fe,PCIO 3.54 242.11 68.39 27.36
Li3LU0_5H00'5C16 © 4
0.2 HoPO, 5.93 259.90 43.83 8.77
Product
0.2 LuPO, 6.44 269.93 41.91 8.38
2 LiCl 1.66 42.39 25.54 51.07
0.2 LisErLuCl,, 3.01 809.31 268.94 53.79
Reactant .
0.8 LiFePO, 3.47 157.75 45.46 36.37
L Br ] 0.4 Fe,PCIO, 3.54 242.11 68.39 27.36
131U, T
30056 0.2 ErPO, 6.06 262.23 43.29 8.66
Product
0.2 LuPO, 6.44 269.93 41.91 8.38
2 LiCl 1.66 42.39 25.54 51.07
02 LisTmLuCl,,  3.00 810.98 270.27 54.05
Reactant .
0.8 LiFePO, 3.47 157.75 45.46 36.37
il ol 0.4 Fe,PCIO, 3.54 242.11 68.32 2733
131U, m
30T 0.2 TmPO, 6.18 263.90 42.70 8.54
Product
0.2 LuPO, 6.44 269.93 41.91 8.38
2 LiCl 1.66 42.39 25.54 51.07
0.1429
Reactant .t 2.94 790.94 268.94 38.43
0.8571 LiCoO, 4.68 97.87 2091 17.92
' Product  0.1429 TbCoO; 8.33 265.85 3191 4.56
Li3Hoo.sTbo sCls 0.1429 HoCIO 7.07 216.38 30.61 437
0.1429 Li(CoOy),  4.78 188.80 39.50 5.64
0.1429 Co50, 5.52 240.79 43.62 6.23
1.571 LiCl 1.66 42.39 2554 40.12
0.1667
Reactant 1 ey 2.95 794.51 268.94 44.83
0.8333 LiCoO, 4.68 97.87 2091 17.43
' Product  0.1667 DyCIO 5.92 213.95 36.14 6.02
LisHoo sDyo.sCls 0.1667 HoCIO 7.07 216.38 30.61 5.10
0.1667 Li(CoOy),  4.78 188.80 39.50 6.58
Leo 0.1667 Co0, 5.52 240.79 43.62 7.24
1.667 LiCl 1.66 42.39 25.54 42.57
Reactant 0.1667 2.69 724.92 268.94 44.83
LisYTmCl,, : : : :
0.8333 LiCoO, 4.68 97.87 2091 17.43
_ Product  0.1667 YCIO 3.83 140.35 36.64 6.11
Li3Tmy Yo sCls 0.1667 TmCIO 6.35 22038 3471 5.79
0.1667 Li(Co0,),  4.78 188.80 39.50 6.56
0.1667 Cos0, 5.52 240.79 43.62 7.24
1.667 LiCl 1.66 42.39 25.54 42.57
Reactant 0.2105 2.99 800.97 268.94 56.61
Li6TbLUCl12 ’ ’ ’ ’
. 0.7895 LiCoO, 4.68 97.87 2091 16.51
LisLuosTbosCls  prodquct  0.2105 ThCl, 3.52 265.28 7536 15.86
0.1053 Lu,05 9.49 397.93 41.93 4.42
0.1579 Li(Co0,),  4.78 188.80 39.50 6.24



LizLug5Y5Cls

Li3Scy 5Tby sClg

Li3Scy5Y5Clg

Li;Lug sHoy sClg

Li;Lug sEry sCls

Li3Lu0,5Tmo‘5le,

Reactant

Product

Reactant

Product

Reactant

Product

Reactant

Product

Reactant

Product

Reactant

Product

0.1579 Co50,
1.895 LiCl
0.1379
LisYLuCl;,
0.8621 LiCoO,
0.1379 YCIO
0.06897 Lu,04
0.1724 Li(C00,),
0.1724 Co50,
1.517 LiCl
0.1212
LisTbScCl;,
0.8788 LiCoO,
0.06061 Sc,0;
0.1212 TbCoOs
0.1515 Li(Co0,),
0.1515 Co30,
1.455 LiCl
0.1379
LisYScCl;,
0.8621 LiCoO,
0.06897 Sc,0;
0.1379 YCIO
0.1724 Li(Co0,),
0.1724 Co50,
1.517 LiCl
0.1379
LisHoLuCl;,
0.8621 LiCoO,
0.1724 Li(Co0,),
0.1724 Co50,
1.517 LiCl
0.1379 HoClO
0.06897 Lu,0s5
0.1379
Li¢ErLuCl;,
0.8621 LiCoO,
0.1724 Li(C00,),
0.1724 Co50,
1.517 LiCl
0.1379 ErCIO
0.06897 Lu,0s5
0.8621 LiCoO,
0.1379
LigTmLuCl,,
0.1724 Li(C00,),
0.1724 Co50,
1.517 LiCl
0.1379 TmCIO

5.52
1.66

2.72

4.68
3.83
9.49
4.78
5.52
1.66

2.63

4.68
3.75
8.33
4.78
5.52
1.66

2.35

4.68
3.75
3.83
4.78
5.52
1.66

3.01

4.68
4.78
5.52
1.66
7.07
9.49

3.01

4.68
4.78
5.52
1.66
5.07
9.49
4.68

3.00

4.78
5.52
1.66
6.35

240.79
42.39

730.95

97.87
140.35
397.93
188.80
240.79

42.39

670.96

97.87
137.91
265.85
188.80
240.79

42.39

600.94

97.87
137.91
140.35
188.80
240.79

42.39

806.98

97.87
188.80
240.79
42.39
216.38
397.93

809.31

97.87
188.80
240.79
42.39
218.71
397.93
97.87

810.98

188.80
240.79
42.39
220.38

43.62
25.54

268.94

20.91
36.64
41.93
39.50
43.62
25.54

255.30

2091
36.78
31.91
39.50
43.62
25.54

255.30

2091
36.78
36.64
39.50
43.62
25.54

267.61

20.91
39.50
43.62
25.54
30.61
41.93

268.94

20.91
39.50
43.62
25.54
43.17
41.93
20.91

270.27

39.50
43.62
25.54
34.71

6.89
48.39

37.09

18.03
5.05
2.89
6.81
7.52

38.74

30.94

18.38
223
3.87
5.96
6.61

37.16

35.21

18.03
2.53
5.05
6.81
7.52

38.74

36.90

18.03
6.81
7.52
38.74
4.22
2.89

37.09

18.03
6.79
7.52
38.74
5.95
2.85
18.03

37.27

6.81
7.52
38.74
4.75



0.06897 Lu,0O3 9.49 397.93 41.93 2.85
0.1667
Reactant LigTbHoCl,, 2.94 790.94 268.94 44.83
0.8333 LiMn,0, 4.01 180.81 45.09 37.57
Product 0.1667 HoMn,Os 6.50 354.80 54.58 9.10
LisHoo5Tbo sCl 0.1667 TbMn,Os 630 348.79 55.36 9.23
0.05556
MnyCL:O1o 393 705.85 179.61 9.97
0.5556 MnO, 4.01 86.93 21.68 12.04
1.833 LiCl 1.66 42.39 25.54 46.81
0.1667
Reactant LisDyHoCl, 2.95 794.51 268.94 44.83
0.8333 LiMn,O, 4.01 180.81 45.09 37.57
Product 0.1667 HoMn,Os 6.50 354.80 54.58 9.10
Li;Hoo sDyosCle 0.1667 DyMmO 649  354.80 54.68 9.11
0.05556
MnyCLO1o 393 705.85 179.61 9.97
0.5556 MnO, 4.01 86.93 21.68 12.04
1.833 LiCl 1.66 42.39 25.54 46.81
0.1667
Reactant LicY TmCl,, 2.69 724.92 268.94 44.83
0.8333 LiMn,04 4.01 180.81 45.09 37.57
MO Product 0.1667 TmMn,05 6.66 358.80 53.87 8.94
LizTmgs5Yo5Clg 0.1667 YMn,Os 5.05 278.77 55.20 9.16
0.05556
MngClsO10 3.93 705.85 179.61 9.97
0.5556 MnO, 4.01 86.93 21.68 12.04
1.833 LiCl 1.66 42.39 2554 46.81
0.1667
Reactant LicTbLuCl,, 2.97 800.97 268.94 44.83
0.8333 LiMn,0, 4.01 180.81 45.09 37.57
Product 0.1667 LuMn,0s5 6.86 364.84 53.18 8.87
Li;Lug <Tbo<Clg 0.1667 ToMn,Os 630  348.79 5536 9.23
0.05556
MngCLO1o 393 705.85 179.61 9.97
0.5556 MnO, 4.01 86.93 21.68 12.04
1.833 LiCl 1.66 42.39 25.54 46.81
0.2857
Reactant LicYLuCl,, 2.72 730.95 268.94 76.84
0.7143 LiMn,O, 4.01 180.81 45.09 32.21
) Product 0.2857 LuMn,Os 6.86 364.84 53.18 15.19
LizLug5Y5Cls
0.2857 YCl; 2.29 195.26 85.27 24.36
0.04762
MnyCL:O1o 393 705.85 179.61 8.55
0.4762 MnO, 401 86.93 21.68 10.32



Li3Scy sTby sClg

Li3Sc¢5Y0.5Cls

LizLug sHog sClg

LizLug sEry sClg

LizLug sTmy sClg

Reactant

Product

Reactant

Product

Reactant

Product

Reactant

Product

Reactant

Product

2.429 LiCl

0.1739
LiéTbSCCl]Z

0.8261 LiMn,04

0.1739 TbMn,0s

0.08696
ScoMny 0y
0.07246
MH8C13010

0.5507 MnO,

1.87 LiCl

0.1739
LiéYSCCllz

0.8261 LiMn,04

0.08696
SCle'l207

0.1739 YMn,0s

0.07246
Ml’l8C13010

0.5507 MnO,

1.87 LiCl

0.1667
LisgHoLuCl;,

0.8333 LiMn,04
0.1667 LuMn,0s

0.1667 HoMn,Os
0.05556
Mn8C13010
0.5556 MnO,

1.833 LiCl

0.1667
LisEI‘LuChz

0.8333 LiMn,04

0.1667 LuMn,O5
0.05556
MH8C1301()
0.1667 ErMn,0s5
0.5556 MnO,
1.833 LiCl
0.1667
LigTmLuCl,,
0.8333 LiMn,04
0.1667 LuMn,Os5
0.1667 TmMn,Os5
0.05556
MngCl;04g
0.5556 MnO,
1.833 LiCl

1.66
2.63
4.01
6.30

4.51

3.93

4.01
1.66

2.36
4.01
4.51
5.05
3.93

4.01
1.66

3.02
4.01
6.86
6.50
3.93

4.01
1.66
3.01
4.01
6.86
3.93

6.59
4.01
1.66

3.00

4.01
6.86
6.67

3.93

4.01
1.66

42.39

670.96
180.81
348.79

311.78

705.85

86.93
42.39

600.94
180.81
311.78
278.77
705.85

86.93
42.39

806.98
180.81
364.84
354.80
705.85

86.93
42.39
809.31
180.81
364.84
705.85

357.13
86.93
42.39

810.98

180.81
364.84
358.81

705.85

86.93
42.39

25.54
255.30
45.09
55.36

69.13

179.61

21.68
25.54

255.30
45.09
69.13
55.20
179.61

21.68
25.54

267.61
45.09
53.18
54.58
179.61

21.68
25.54
268.94
45.09
53.18
179.61

54.16
21.68
25.54

270.27

45.09
53.18
53.82

179.61

21.68
25.54

62.03

44.40

37.25
9.63

6.01

13.00

11.94
47.75

44.40
37.25
6.01
9.60
13.00

11.94
47.75

44.61
37.57
8.87
9.10
9.97

12.03
46.81
44.83
37.57
8.87
9.97

9.03
12.04
46.81

45.05

37.57
8.83
8.93

9.97

12.03
46.81




LizHog sTby sClg

LizHog.sDy.sCls

NMCI11

Li3Tm5YsClg

LizLug sTbg sClg

Reactant

Product

Reactant

Product

Reactant

Product

Reactant

Product

0.7317
Li;sMnCoNiOg
0.2683
Li(,TbHOCllz
0.1272
Ho,MnNiOg
0.006969
HOQMH207
0.09059
Mn(Ni;04)2
0.1463
Li4MIlCO5012
0.06098
Tb,MnNiOg
0.1463 TbMn,05

3.22 LiCl
0.7143
Li;MnCoNiOg
0.2857
LisDyHoCl,,
0.102 Mn(Ni;0,),
0.1429
Li4Ml’lC05O12
0.102
Ho,MnNiOg
0.04082
HOzMIl207
0.1429 DyMn,0s5
0.1429 DyCIO
3.286 LiCl
0.2857
Li(,YTmCl]z
0.7143
Li;MnCoNiO,
0.1429
Tszn2O7
0.1429
Li4MIlCO5O]2
0.7143 NiO
0.1429 YMn,0s
0.1429 YCIO

3.286 LiCl
0.7317
Li;MnCoNiOg
0.2683
Li(,TbLllCl]z
0.06098
Tb,MnNiOg
0.1463
Li4MnC05012
0.1463 TbMn,Os5
0.1159 LU2MH207
0.6707 NiO
3.22 LiCl

0.01829 Lu,04

4.44

2.94

8.03

7.32

5.99

4.40

7.77

6.30
1.66

4.44

2.95
5.99
4.40

8.03

7.32

6.42
593
1.66

2.69

4.44

7.57

4.40

6.62
5.06
3.83
1.66

4.44

2.97

7.77

4.40

6.30
7.83
6.62
1.66
9.50

289.38

790.94

539.49

551.73

535.09

569.36

527.48

348.80
42.39

289.38

794.51
535.09
569.36

539.49

551.73

352.37
213.95
42.39

724.92

289.38

559.74

569.36

74.69
278.78
140.36

42.39

289.38

800.97

527.48

569.36

348.80
571.81
74.69
42.39
397.93

65.11

268.94

67.21

75.38

89.36

129.50

67.89

55.34
25.54

65.11

268.94
89.36
129.50

67.21

75.38

54.92
36.09
25.54

268.94

65.11

73.89

129.50

11.29
55.11
36.62
25.54

65.11

268.94

67.89

129.50

55.34
73.03
11.29
25.54
41.91

47.64

72.16

8.55

0.52

8.09

18.95

4.13

8.10
82.23

46.51

76.84
9.11
18.51

6.86

3.08

7.85
5.16
83.91

76.84

46.51

10.56

18.39

8.06
7.82
5.23
83.91

47.64

72.16

4.13

18.95

8.10
8.46
7.57
82.23
0.76



LizLugsY5Cls

Li}SC0A5Tb0.5C16

Li3S¢5Y0.5Cls

Li;Lug sHoy sClg

Reactant

Product

Reactant

Product

Reactant

Product

Reactant

Product

0.7143
Li;MnCoNiOg
0.2857
LigYLuCl;,
0.1429 Lu,Mn,0,
0.1429 YMn,0s
0.1429
Li4MnC05012
0.1429 YCIO
0.7143 NiO

3.286 LiCl
0.7427
LisMnCoNiOg
0.2573
LigTbScCl;,
0.04518
Li;Mn;NiOg
0.1072
Mn(Ni;04)2
0.1485 TbMn,Os5
0.05436
Tb,MnNiOg
0.1485
Li4MIlCO5O]2
0.1286 Sc,05

3.087 LiCl
0.7315
Li;MnCoNiOg
0.2685
LiéYSCCllz
0.7427
Li;MnCoNiOg
0.1463
Li4MnC05012
0.1119
Mn(Ni3O4)2
0.1463 YMn,0s
0.06024
LizMn3NiOg
0.1343 Sc,04
0.1222 YCIO

3.1 LiCl
0.2683
LigHoLuCl;,
0.7317
Li;MnCoNiOg
0.122 HOMl’l205
0.122 Lu,Mn,0O4
0.07317
Ho,MnNiOg
0.1463
Li4MnC05012
0.02439 LuMnO;
0.6585 NiO

4.44

2.71

7.83
5.06

4.40

3.83
6.62
1.66

4.44

2.62

4.27

5.99
6.30
7.77

4.40

3.75
1.66

4.44

2.35

4.44

4.40

5.99
5.06
4.27

3.75
3.83
1.66

3.02

4.44

6.50
7.83

8.03

4.40

7.50
6.62

289.38

730.95

571.81
278.78

569.36

140.36
74.69
42.39

289.38

670.96

365.38

535.09
348.80
527.48

569.36

137.91
42.39

289.38

600.94

289.38

569.36

535.09
278.78
365.38

137.91
140.36
42.39

806.98

289.38

354.80
571.81

539.49

569.36

277.90
74.69

65.11

268.94

73.03
55.11

129.50

36.62
11.29
25.54

65.11

255.30

85.58

89.36
55.34
67.89

129.50

36.77
25.54

65.11

255.30

65.11

129.50

89.36
55.11
85.58

36.77
36.62
25.54

267.61

65.11

54.55
73.03

67.21

129.50

37.05
11.29

46.51

76.84

10.44
7.87

18.51

5.23
8.06
83.91

48.36

65.69

3.86

9.58
8.22
3.69

19.23

4.73
78.83

47.63

68.55

48.36

18.95

10.00
8.06
5.13

4.94
4.48
79.16

71.80

47.64

6.65
8.91

491

18.95

0.90
7.43



3.22 LiCl 1.66 4239 2554 82.23
Reactant 0.7317 444 28938 65.11 47.64
LisMnCoNiOg ) ’ ’ ’
0.2683
LighrlaCl, 3.01 809.31 268.94 72.08
0.08537
Product MO, 7.83 571.81 73.03 6.23
, 0.1463
LisLug sEro <Cle LiMiCo.00s 4.40 569.36 129.50 18.95
0.04878 EtMn,Os ~ 6.59 357.13 54.16 2.64
0.1098 ELMn,O,  7.43 556.39 7487 8.16
0.7317 NiO 6.62 74.69 11.29 8.26
0.09756 LuMnO;  7.50 277.90 37.05 3.61
322 LiCl 1.66 4239 25.54 82.23
0.7186
Reactant | i o e, 444 289.38 65.11 46.79
0.2814
LieTmLaCl, 3.00 810.98 27027 76.06
0.1198
Product Ma(NL O, 5.99 535.09 89.36 10.71
,0.1437 4.40 569.36 129.50 18.52
. Li;MnCo50,,
LizLug sTmg sClg
0.1437 LuMnO; 7.50 277.90 37.05 532
0.06886
MmO, 7.83 571.81 73.03 497
0.1078 TmCIO 6.35 22039 34.70 3.74
0.08683
TMA.O; 757 559.74 73.89 6.41
3.269 LiCl 1.66 4239 2554 83.48
0.1429
Reactant .\ bie 2.94 790.94 268.94 38.43
0.8571 LiNiO, 468 97.63 20.85 17.87
. Product  0.1071 LiClO, 234 106.39 4551 487
LisHop sTbosCls 0.07143 Th,05 7.84 365.85 46.68 333
0.8571 NiO 6.62 74.69 11.29 9.67
1.607 LiCl 1.66 4239 25.54 41.04
0.07143 Ho,0; 8.40 377.86 44.96 321
0.1667
Reactant Loy 2.95 794.51 268.94 44.83
0.8333 LiNiO, 468 97.63 20.85 17.37
LNO _ Product  0.1042 LiCIO, 234 106.39 4551 474
LizHog sDyosCls 0.8333 NiO 6.62 74.69 11.29 9.41
1.729 LiCl 1.66 4239 2554 44.15
0.1667 DyCIO 5.93 213.95 36.09 5.99
0.08333 Ho,0s 8.40 377.86 44.96 3.75
0.1667
Reactant ooy 2.69 724.92 268.94 44.83
0.8333 LiNiO, 468 97.63 20.85 17.37
LiTmyYosCl,  Product  0.1667 YCIO 3.83 14036 36.62 6.10
0.1042 LiClO, 234 106.39 4551 474
0.8333 NiO 6.62 74.69 11.29 9.41
0.08333 Tm,Os 8.92 385.87 4326 3.59



LizLug sTb sClg

LizLuy5Y5Cls

Li3Scy sTby sClg

Li3Scy5Y.5Clg

Li3LU0'5H00'5C16

LizLug sEry sClg

Reactant

Product

Reactant

Product

Reactant

Product

Reactant

Product

Reactant

Product

Reactant

Product

1.729 LiCl
0.1429
LiéTbLuChz
0.8571 LiNiO,
0.1071 LiClIO4
0.07143 Tb,0;
0.8571 NiO
1.607 LiCl
0.07143 Lu,04
0.8333 LiNiO,
0.1667
LisYLuCl,,
0.1042 LiClO4
0.1667 YCIO
0.08333 Lu,04
0.8333 NiO
1.729 LiCl
0.1429
LigTbScCl,,
0.8571 LiNiO,

0.1071 LiClIO,4
0.07143 Tb,0;
0.8571 NiO
1.607 LiCl
0.07143 Sc,0;
0.1667
LisYScCl,,
0.8333 LiNiO,
0.1667 YCIO
0.1042 LiClO4
0.8333 NiO
1.729 LiCl
0.08333 Sc,0;
0.1429
Li6H0LuC112
0.8571 LiNiO,
0.1071 LiClO4
0.8571 NiO
0.07143 Ho,04
1.607 LiCl

0.07143 Lu,03
0.1429
LigErLuCl;,
0.8571 LiNiO,

0.1071 LiClO4
0.8571 NiO
0.07143 EnO;
1.607 LiCl
0.07143 Lu,05

1.66
2.99

4.68
2.34
7.84
6.62
1.66
9.50
4.68

2.72

2.34
3.83
9.50
6.62
1.66

2.63

4.68
2.34
7.84
6.62
1.66
3.75

2.36

4.68
3.83
2.34
6.62
1.66
3.75

3.02

4.68
2.34
6.62
8.40
1.66
9.50

3.01

4.68
2.34
6.62
8.65
1.66
9.50

42.39
800.97

97.63
106.39
365.85

74.69

42.39
397.93

97.63

670.96

106.39
140.36
397.93
74.69
42.39

670.96

97.63
106.39
365.85
74.69
42.39
137.91

600.94

97.63
140.36
106.39
74.69
42.39
137.91

806.98

97.63
106.39
74.69
377.86
42.39
397.93

809.31

97.63

106.39
74.69
382.52
42.39
397.93

25.54
268.94

20.85
45.51
46.68
11.29
25.54
41.91
20.85

246.87

45.51
36.62
41.91
11.29
25.54

255.30

20.85
45.51
46.68
11.29
25.54
36.77

255.30

20.85
36.62
45.51
11.29
25.54
36.77

267.61

20.85
45.51
11.29
44.96
25.54
4191

268.94

20.85
45.51
11.29
44.20
25.54
4191

44.15
38.43

17.87
4.87
3.33
9.67

41.04
2.99
17.37

40.98

4.74
6.08
3.49
9.40
44.15

36.48

17.87
4.87
3.31
9.67

41.04
2.61

42.56

17.37
6.10
4.74
9.41

44.15
3.05

38.24

17.87
4.87
9.67
3.21

41.04
2.99

38.43

17.87
4.87
9.67
3.16

41.04
2.99



LizLug sTmy sClg

Reactant

Product

0.1667
LiéTH’lLUC]]Q

0.8333 LiNiO,
0.1042 LiClO4
0.8333 No
1.729 LiCl
0.1667 TmClO
0.08333 Lu,04

3.00

4.68
2.34
6.62
1.66
6.35
9.50

810.98

97.63
106.39

74.69
42.39
220.39
397.93

270.27

20.85
45.51
11.29
25.54
34.70
41.91

45.05

17.37
4.74
9.41

44.15
5.78
3.49




Table S10. Volume change percentile (%) of interface between solid electrolytes and
cathode materials (LiFePO, (LFP), LiMn,0, (LMO), Li(NiMnCo),;0, (NCM), and LiCoO,

(LCO)).
Solid electrolyte LFP LCO LMO NMCl111 LNO
Li;Hog sTby sCl 6.67 8.12 -5.76 -8.99 -10.35
Liz;Hog 5Dy 5Clg -6.55 -8.45 -5.60 -9.02 -9.39
LisTmo 5YosCls -6.37 -9.64 -5.49 -8.63 9.32
Li;Lug 5Tby 5Clg -6.24 -11.86 -5.47 -8.69 -9.97
LizLuy5Y5Clg -6.19 -10.70 -10.46 -8.66 -16.31
Li3Scy sTby sClg -8.91 -13.19 -8.19 -12.35 -13.17
Li3Scy5YsClg -8.86 -13.19 -8.15 4.39 -12.57
LisLugsTmg sClg -6.33 9.55 -5.58 -8.82 21012
Li;Lug sEr sClg -6.33 -12.24 -5.23 -8.65 -9.65
Li;Lug sHog sClg -5.42 -9.72 -4.77 -8.39 -8.25
Table S11. Calculation results of ion conduction by BVPA method using SoftBV software.
s LisInCls LisLuCls LisLuo sEro sClg LisLuo sHoo sClg
Conductivity D Conductivit D Conductivit D Conductivit D
(S/cm) (cm?/s) y (cm?/s) y (cm?/s) y (cm?/s)
(S/cm) (S/cm) (S/cm)
700 0.0044591 1.25E-07 0.00510138 1.43E- 0.00518185 1.45E-  0.00636089 1.78E-07
8 07 07 2
722 0.0057722 1.67E-07 0.00657484 1.90E- 0.00667517 1.93E- 0.0081397  2.35E-07
1 07 07
745 0.0074303 2.22E-07 0.00842737 2.51E- 0.00855172 2.55E- 0.01036005  3.09E-07
07 07 6
769 0.0095058  2.93E-07 0.0107364 3.31E- 0.0108895 3.35E- 0.01310797  4.04E-07
9 07 07 9
795 0.0121931 3.88E-07 0.01371302 4.36E- 0.01390167 4.42E- 0.01662532  5.29E-07
5 07 07 1
824 0.0157798 5.21E-07 0.01766825 5.83E- 0.01790206 5.91E- 0.02126492  7.01E-07
2 07 07 6
854 0.0202004  6.91E-07 0.02252145 7.70E-  0.02280814 7.80E- 0.02691626  9.20E-07
6 07 07 2
886 0.0257721 9.14E-07 0.02861167 1.01E- 0.02896155 1.03E- 0.03395710  1.20E-06
8 06 06 7
921 0.0329430 1.21E-06 0.03641536 1.34E- 0.03684217 1.36E-  0.04291355 1.58E-06
9 06 06 1
959 0.0420685 1.62E-06  0.0463018 1.78E-  0.04682088 1.80E- 0.05417712  2.08E-06
8 06 06 2
1000 0.0535392 2.14E-06 0.0586733 2.35E- 0.0593013 2.37E- 0.06816797  2.73E-06
4 06 06 4
Migratio
n 0.572 0.565 0.564 0.551
Barrier

(eV)







