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Solid-state lithium—sulfur (L1—S) batteries are promising next-
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growth can be eftectively suppressed by replacing liquid

electrolytes with solid electrolytes (SEs), boosting the both
cyclability and energy density.'
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This work presents scalable tabrication ot LigPSsCl-based thin
solid electrolyte ('TSE) separators, revealing how processing
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practical solid-state batteries.

[ Calendering Method ] This work:
SIL PR . * Developed scalable processing methods
1% B PS : i
1 . ’ T for thin LigPSsCl separators (<50 pm).
1+
Li 0 0
)/ﬂ Yy Y R . .
Demonstrated compatibility with Li-
. 0 metal anode through the formation ot a
0 o . . 1~
M > , > stable solid electrolyte interphase (SEI).
o ) &
-
Processing—property trade-oft:
Microstructure (Porosity) Mechanical Properties . .
) mechanically stronger films exhibit
50
_ || Tape-casting _ [ ] Calendering 5 41 B :TS:O = 41 _C5:O d 2 1N 71
. . e . N — lower 1onic conductivity.
P S 1 POUE S R LR T10-0 - .+ +C10-0
S I S £ e G
£ 20- I S 20- T 22} i, £ Future work:
i - I N . & § g .. § . . . .
101 104 s 5 * Binder and slurry optimisation for
| | w Snalinfibtute L
s Ts s T T Tio G e G TE 0 - S balanced mechanical and electrochemical
0 100 200 -0  -100  -200 0 100 200 0  -100  -200 Y sean (;) 012 o ( f) UG,
o rain (% .
. . properties.
Electrochemical Properties a0 tepecasting | no. (] Calendrig
102 _ 102 . £ oo} Fh £ 70 ' ' :
: [ Tape-casting z [~ calendering g ] T g * Further densification required to
€ T 3 300+ i | -§300- .o .
S g T e 1 e I enhance critical current densities (CCD).
=10* =10 ; ) T e | e '
E . E S 100- S 100- I | I
(&) [T} ; 1
5 3 = 3 I 0l . . . . . 0l . . l . .
g i S s T5 T5 T5 T10 T10 T10 C5 C5 C5 Cc10 C10 C10
a 10 . T S 107 0 100 200 -0  -100 -200 0 100 200 -0  -100 -200
-— . E—— _ B References
o o % | Tape-casting| | Tensile strength ¢ Elongation -_14 - % | Calendering| | Tensile strength & Elongation :_14 _ 1S Kim, ' Chart, g Narayanan, and M. Pasta, “Thin Solid Electrolyte
10 | | | | | | 10% | | | | | | £ 4__ % T $ I [ 12 ?_,’ =l 4__ . 12% Separators for Solid-State Lithium—Sulfur Batteries.” Nano
T5 T5 T5 T1I0 T10 T10 C5 C5 C5 C10 C10 C10 S 5 ! 110% S 5 T '_1072“ Letters 22 (24), 10176-10183, 2022.
2 RICONE 20 2 Ly 0 100 -200 0 100 -200 z - + s = z | I I s % 2. J Li, S. RKim, L. Mezzomo, Y. Chart, J. Aspinall, R. Ruffo and M. Pasta,
. % 2- I 6 é g 21 3 ! ! s 6 g “Processing-structure-property relationships in practical thin solid-
Tape-CaStlng methOd: o 1 ' % . o A . 3 ; 4 2 electrolyte separators for all-solid-state batteries.” J. Phys. Energy
: . . gl . ;8 £ . , W 6 025023, 2024
v Improved mechanical strength from uniform binder network s ‘ . =P : " B. Ding, J. Wang, Z. Fan, 5. Chen, O. Lin, X. Lu, H. Dou, A. K

X Limited 1onic conductivity from increased Li-1on tortuosity L A SO T w0 o S0 00 Nanjundan, G. Yushin, X. Zhang, Y. Yamauchi, “Solid-state lithium—
sultur batteries: Advances, challenges and perspectives.” Mater. Today,
Volume 40, 114-131, 2020.

. S. Ohno and W.G. Zeier, “Toward Practical Solid-State Lithium—Sulfur

DEPARTMENT OF — THE FARADAY - Batris Challnges and Prspecives” Accounts of Mtera
MATERIALS nstitution LISTAR 4 —




