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Figure S1. Li-metal binary phase diagrams. Reproduced with permissions from ref 1. Copyright 2016
Springer Nature. Data from ref 2.
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Table S1. Reported critical current densities (CCDs) for garnet type ISEs. Important ISE parameter and
experimental conditions, which highly expect reported CCD values, are included. The ISE properties or
experimental parameters, which were basis of the respective study, are highlighted in yellow.

Composition Prel Micro- Gion RT Rp gt (D 4 p CCD ref.
P (%) structure’ (mS-.em') (Qem?) (mAhem?) (°C) (Mpa) (pAcm’) '
Lis 5Gag 15La3Zr, 01, 95 P (<20 pum) 0.75 17 0.08 20 - 160 3
LigsAly 15La3Zr,04 95 P (<20 pm) 0.35 12 0.05 20 - 100
Lié,5La2.9Sr0,IZrHTaMOu - P (< 5 um) 0.39 35 0.30 25 - 600 4
Li6.5LaZ.9Caollzrl.4Ta{).6012 0.47 55 0.20 400
Li(,_sLaz_gBa()_IZrl_4Tao_6012 048 10.5 0.25 500
LigasAlgpsLasZrOg, 96 P (5 um) 0.46 <5 0.14 20 3.50 300 5
98 P (40 um) 0.52 0.20 400
98 P (60 pum) 0.54 0.20 400
99 P (80 pum) 0.56 025 500
99 P (600 pm) 0.57 0.30 600
Li6.25A10.25La3Zr2012 90 P (20-40 l,lm) 0.25 130 0.025 20 0.20 50 6
92 P (100-200 pm) 0.20 37 0.07 140
LigsxAliLasZr,04, - P (5-20 um) 0.36 500 0.78 100 - 390 7
- P (<1 pm) 0.44 300 3.80 100 - 1900
LigsLasZr; sTag 5Oy, 96 P (1-3 pm) 0.66 47-69 0.08 25 1.4 150 8
different GB 0.72 0.20 400
structure 0.76 0.30 600
Lig4Gag,La3Zr, 0, 100 S 1 13 0.09 20 0 280 9
56 0.08 240
116 0.07 200
253 0.04 120
797 0.02 60
2335 0.01 40
Li6.5La3Zr1.5Ta0,5012 96 P 0.69 400 0.1 25 1.40 200 10
69 0.2 400
Li6.55L33Zr1.55T30.45012 92-93 P (5 lJ.m) 0.9-1 25 0.36 25 - 360 11
100 0.11 - 110
LigglasZr; ¢Tag 401, >98 P (1-2 pm) - 18 1.00 20 0.15 500 12
2100 0.20 100
Li6.75A10.OgLa3Zr2012 - P 0.32 <50 0.25 20 - 500 13
- P 0.16 <150 0.05 100
Li6.25A10.25La3Zr2012 97 P (5-10 ]J.m) 0.46 514 0.05 30 0.35 50 14
0.2 70 200
0.8 100 800
35 130 3500
20 160 20000
Li6_25A10_25La3Zr2012 - P - ~10 0.2 25 3.40 900 15
40 1400
60 2670
80 4070
100 6700
Lig¢Aly 1sLasZr; ¢Tag 4015 93 p (<30 pm) 0.71 3000 0.05 25 0.10 100 16
0.14 50 280
0.60 100 1200
Lig,sAlgosLasZr,0pp 97 P (3 um) - 200 0.05 20 0.32 100 17
Li6_25A10_25La3Zr2012 > 97 P 0.2 2 0.15 20 0.35 300 18
Lig,sAlgosLasZr,0pp > 95 P (<20 pm) 0.46 <2 0.30 20 15 300 19
Lig4lasZr 4Tag 01, 94 P (10 um) 0.2 6.95 0.36 25 5 13300° 20

“P = polycrystalline, S = single crystalline. ® The high CCD is likely falsified by infiltration of lithium into open pores, which highly
increases the effective contact area. The strong decrease of the bulk resistance in this study indicates this.
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Table S2. Reported critical current densities (CCDs) for sulfide ISEs. Important ISE parameter and
experimental conditions, which highly expect reported CCD values, are included. The ISE properties or
experimental parameters, which were basis of the respective study, are highlighted in yellow.

Prel Micro- Gion,RT RP,RT Qmax 4 p CCD

Composition (%) structure” (mS~cm71) (Q-cm?) (mAh~cm72) (°C) (Mpa) (uA~cm72) ref.
Li;PS, - P 0.26 <100 0.1 25 - 700 21
Li;PS, - LiF - P 0.26 <100 0.1 >2000
Li,S-P,Ss - A 0.5 <70 0.40 25 - 400 22
0.88 60 - 880
2.40 100 - 2400
Li,S-P,S; (Lil) - A 1.8 - 1.00 25 - 1000
2.16 60 - 2160
3.90 100 - 3900
LigPSsBr - P 1.5 270 0.225 25 - 450 23
LicPS, ;0 3Br - P 1.5 80 0.445 25 - 890
Li,S-P,Ss ~ 80 A 0.07 - 0.50 20 0316 500 24
~ 80 A 0.14 - 1.00 1000
~ 80 A 0.12 - 0.50 500
Li;PS, ~ 80 P 0.02 - 0.10 100
Li;PS, - Lil - A 0.79 - 0.4 25 - 400 25
1.8 60 1800
Li;PS, - Lil - NC 227 1.0 25 1000
3.6 60 3600
Li;PS, - A 0.33 0.4 25 400
0.6 40 600
1.0 60 1000
Li;PS, - Lil - A 0.79 1.0 60 1900
2.0 60 1200
Li,S-P,Ss - Lil A 1.9 1 5 100 0.8 1700 26
LigPS;Cl - P 0.21 - 0.35 25 - 700 27

“ A = amorphous, P = polycrystalline, NC = nano-crystalline
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