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High-Capacity Sulfide All-Solid-State Lithium battery with Conversion-type

Iron Fluoride Cathode
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Figure S1 a) Discharge/charge curves of LigPSsCI/C at 50 mA g in the voltage range of
0.6-2.4 V (vs. Li-In). b) Cycling performance of LigPS5CI/C at 50 mA g-'in the voltage range
of 0.6-2.4 V vs. Li-In. Cycling test at 30 °C. Cell construction: Li-In/LigPS5sCl/LigPSsCI
(76.9 wt%)-SP (23.1 wt%) cell.lt could be seen that LisPSsCl/C electrodes exhibited a
reversible capacity of only about 48 mAh g-'.

Table S1. Summary of the specific capacity and the capacity retention after 50 cycles in previous

literature and in this work.

Voltage 50th
Current 50th

No. Cathode material Classification (V vs. capacity Ref.

density (mAh/g)

Li*/Li) retention
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HTB-FeF;/rGO
C/FeOF/FeF;
nanocomposite
FeF3/porous carbon
7%Mo0O3-
encapsulated
FeF3:0.33H,0
FeF3; nanowires
FeF;-C@LIF additive
Fe1.ox3MnyF3:0.33H,0
Ni-Doped
FeF3:0.33H,0
FeF;-rGO
FeFs-graphitized-
Carbon
Pre-lithiated FeF3
Nanosized TiO5-
coated FeF3-0.33H,0
FeFs/mesoporous
carbon

nanocomposites

HTB-FeF;

HTB-FeF;

HTB-FeF;

HTB-FeF;

HTB-FeF;

5%rGO-FeF3

Liquid lithium battery

Liquid lithium battery

Liquid lithium battery

Liquid lithium battery

Liquid lithium battery
Liquid lithium battery

Liquid lithium battery

Liquid lithium battery

Liquid lithium battery

Liquid lithium battery

Liquid lithium battery

Liquid lithium battery

Liquid lithium battery

Solid-state lithium
battery
Solid-state lithium
battery
Solid-state lithium
battery
Solid-state lithium
battery
Solid-state lithium
battery
All-solid-state lithium

battery

1.0-4.5

1.5-45

1.5-45

1.5-4.5

1.5-45

1.5-4.5

1.5-45

1.5-45

1.5-45

1.5-45

1.2-45
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1.1-45

1.2-3.9

1.2-4.0

1.2-4.0

1.2-4.0

1.2-3.9

1.2-3.0

50 mA/g

20 mA/g

20.8 mA/g

20.7 mA/g

50 mA/g
40 mA/g

01C

40 mA/g

71.2 mA/g

71.2 mA/g

25 mA/g

01C

142 mA/g

01C

01C

0.1
mA/cm?
0.1

mA/cm?

01C

50 mA/g

123

130

200

215.7

223

229

258.9

264

274

286
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323
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~ 332

~ 358

~ 378

~ 383

~400

742

25.84%

29.66%

32.89%

50.87%

41.07%
57.25%

91.1%

64.08%

66.18%

76.47%

94.94%

49.39%

89.68%

51.47%

68.32%

75.6%

76.6%

57.14%

119.12%

This

work

Table S2. The performance of reversible specific capacity and cycle number of FeF; cathode in

previous literature and in this work.

No.

Cathode material

Classification

Voltage
(V vs.
Li*/Li)

Current
density
(1 C=500

Reversible
specific

capacity

Cycle

number

Ref.




mA/g) @ (mAh/g)
Liquid lithium
1 HTB-FeF3/rGO 1.3-43 | 0.024C 150 100 19
battery
Liquid lithium
2 B-FeF3-3H,0 1.5-4.5 0.04C 100 5 20
battery
Liquid lithium
3 HTB-FeF; 1.3-4.5 0.04C 200 100 2
battery
C/FeOF/FeF; Liquid lithium
4 1.5-4.5 0.04C 130 53 2
nanocomposite battery
FeF3-N-doped
Liquid lithium
5 porous hollow 1.5-4.5 0.04C 277 20 2
battery
carbon nanofiber
Nanosized Liquid lithium
6 1.6-4.5 0.04C 199.5 160 23
FeF3-0.33H,0 battery
Liquid lithium
7 Fe/LiF/C 1.3-4.3 | 0.0416C 92 10 24
battery
Liquid lithium
8 FeF3-rGO 1.5-4.5 | 0.0416 C 183 100 25
battery
FeF3/C Liquid lithium
9 1.5-4.5 | 0.0416 C 200 50 3
nanocomposites battery
Liquid lithium
10 FeuxTixFs 1.0-4.5 | 0.0474 C 400 14 26
battery
Liquid lithium
11 | Fe 4TixF3-0.33H,0/C 1.0-4.5 | 0.0474 C 162.66 40 27
battery
7%MOO3-
Liquid lithium
12 encapsulated 1.5-45 | 0.0474C 215.7 50 4
battery
FeF3-0.33H,0
FeF3-0.33H,0
Liquid lithium
13 hierarchical 1.5-4.2 | 0.0474C 236.6 100 28
) battery
nanoparticle
Liquid lithium
14 FeF3-0.33H,0 1.0-4.5 | 0.0474 C 166.5 35 29
battery
Liquid lithium
15 Pre-lithiated FeF; 1.2-4.5 0.05C 300 50 "
battery
Liquid lithium
16 | FeF;-C@LiF additive 1.5-4.5 0.08C 229 50 6
battery
Ni-Doped Liquid lithium
17 1.5-4.5 0.08 C 264 50 8
FeF3-0.33H,0 battery
Liquid lithium
18 FeF; nanowires 1.5-45 01C 223 50 5
battery
Highly amorphized Liquid lithium
19 1.3-4.5 01C 200 60 30
FeF; battery
FeF3-0.33H,0 hollow Liquid lithium
20 1.3-4.5 0.1C 350 10 31
porous microspheres battery




FeFs Liquid lithium
21 1.5-4.5 0.1C 360 10 32
nanoflowers@CNT battery
Liquid lithium
22 FeFs 1.0-4.5 0.1C 320 5 33
battery
Feq. Liquid lithium
23 1.5-4.5 0.1C 258.9 50 7
2X/3MnXF3'0.33H20 battery
Liquid lithium
24 | Feq4yMn,F3-0.33H,0 1.5-4.5 0.1C 180 100 34
battery
Nanosized TiO,-
Liquid lithium
25 coated 1.5-4.5 0.1C 323 50 12
battery
FeF3-0.33H,0
Liquid lithium
26 | FeF3:0.33H,0-rGO 1.0-4.0 0.1C 165 30 35
battery
FeF3/C Liquid lithium
27 1.0-4.0 0.1C 161.58 40 36
nanocomposite battery
Liquid lithium
28 HTB-FeF3/rGO 1.0-4.5 0.1C 123 50 1
battery
Liquid lithium
29 FeF;@GO 1.5-4.5 0.14C 410 30 37
battery
The hollow yolk-like Liquid lithium
30 1.5-4.2 | 0.1424 C 164 40 38
spheres iron fluoride battery
Liquid lithium
31 FeF;@GO 1.5-45 | 0.1424 C 274 50 9
battery
FeF;-graphitized- Liquid lithium
32 1.5-45 | 0.1424 C 286 50 10
Carbon battery
Liquid lithium
33 FeF3-CNT 1.2-4.2 02C 100 60 39
battery
Liquid lithium
34 FeF3/C/RGO film 1.0-4.0 02C 220 200 40
battery
Liquid lithium
35 FeF3 nanocrystal 1.0-4.0 0.2C 410 120 4“1
battery
Liquid lithium
36 | FeF3:0.33H,0/ rGO 1.5-4.5 0.24C 378 100 42
battery
Liquid lithium
37 FeF3-V,05/C 1.0-4.5 | 0.2468 C 218 30 43
battery
LiF@C-coated Liquid lithium
38 1.3-4.3 04C 231 50 44
FeF3-0.33H,0 battery
Solid-state
39 HTB-FeF; 1.2-3.9 0.1C 346.5 100 15
lithium battery
Solid-state
40 HTB-FeF; 1.2-3.9 0.1C 300 200 18
lithium battery
Solid-state
41 HTB-FeF; 1.2-3.9 0.1C 300 240 14
lithium battery
42 5%rGO-FeF; All-solid-state 1.2-3.0 04cC 567.51 120 This




lithium battery work

All-solid-state This
43 5%rGO-FeF; o 1.2-3.0 1C 409.16 300
lithium battery work

a. The unit of mA g™! is converted into current rate if the original unit “C” in the literature is clealy
defined.
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