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mixing a sulfide solid electrolyte and a polymer having dynamic
reversible covalent bonds by a slurry process or a dry process to
obtain a polymer/sulfide mixture
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applying a light or heat induction condition to the polymer/
sulfide mixture to obtain the recyclable sulfide composite solid
electrolyte
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mixing a sulfide solid electrolyte and a polymer having dynamic
reversible covalent bonds by a slurry process or a dry process to
obtain a polymer/sulfide mixture

applying a light or heat induction condition to the polymer/
sulfide mixture to obtain the recyclable sulfide composite solid
electrolyte

subjecting the recyclable sulfide composite solid electrolyte to a
film-forming treatment to obtain a recyclable sulfide composite solid
electrolyte membrane

FIG. 3
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Li,PS.Cl initial powder

LiPS;Cl composite solid electrolyte membrane

e L

10 20 30 40
20 (Degree)

Intensity (a, u,)

FIG. 5

05 10 15 20 25 3.0 3.5 4.0 45

Particle Size/num

()

FIG. 6

3/6



$4800 10.0kV 8.9mm x500 SE(M)

P Ka1 S Ka1
FIG. 7

fs
o

o Pristine membrane

1

[N

(9]
1

<& Twice-recycled membrane

o
S
1

log ¢ (S cm™)

-3.04
-3.54
'40 I 1 ) > I ’ I ' I ?
2.8 29 3.0 3.1 3.2 3.3 3.4
1000/T (K™
FIG. 8

4/6



Current (MA)

Stress (kPa)

0.002

0.000 +
—o— First Cycle
—— Fifth Cycle
Tenth Cycle
'0002 I I I I I I
0 1 2 3 4 5
Voltage (V)
FIG. 9
600
| |~ initial
—a— after twice-recycling
500 -+ and film-formation

Strain (%)

FIG. 10

5/6



Specific Capacity (mAh/g)

Specific Capacity (mAh/g)

400

300 1

200 +

1 guRavoss

- 104
abBaae » [ T3 2 0 211 LT T T - #4008 getanaseny

- 84

- 64

- 44

-4
100 i
0 50 100
Cycle Number
(a)
a0 120
1 1 O O g
m | -1“\_‘1 L w
] L
400 - 60
200 )
a‘\-ml—-—._
= e T I O T B B FEIRIIINIID DI DI FIESF IR FFFIIIIIFIIPRF I BRI PIF I PIFIIDIAIDI T FPIH
‘_--'-_'_'-'_'_’ b
0 T 0
0 50 100
Cycle Number

(b)

FIG. 11

6/6

Coulombic Efficiency (%)

Coulombic Efficiency (%)



