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Binder increases all-solid-state LIBs by improving dispersibility

the cell’s internal resistance High power density by minimizing
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ormation o & 08V between liquid &
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interphase (SEI) nascent surface of Si.

1) H. Wu, Y. Cui, Nano Today 7 (2012) 414-429.

Solid electrolyte is hard
to contact with nascent

surface of Si through
the crack of SEI.

This work Development of Si-composite sheet

Application of Si electrode for all-solid-state LIBs

Si electrode Cyclingstability ~ Areal loading (mg cm?) with stable cycling and practical areal loading
thin film(t 50 nm)? 2500 mAh g (100th) 0.009 - A " . .
nanoparticles(50nm)*® 1200 mAh g (20%) 0.9 Comparison of slurry mixing methods and Si particle sizes

Optimization of the ratio of conductive additives and particle size of SE
Mechanism of stable cycling estimated by cross-sectional observation
Fabrication of sheet-type full-cells with high energy density

Satisfying the requirement of both
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Results and discussion
Comparison of the slurry-mixing methods

Mechanism of stable cycling
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connected, contributing to the stable cycling.
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to enable contact with um-Si and Initial discharge capacity 132 mAh g™, avg. discharge voltage 3.40 V,

to minimize the decrease in ionic conductivity. Positive sheet 17.8 ma| SE coated—neiative sheet 9.7 mi

Si comp05|te sheet
Materials nm-Si ($50 nm, Alfa Aesar) i
mm-Si (¢1~5 mm, Alfa Aesar)
r-LPS (75Li,S-25P,S;, $10 um, 4X104 S cm™)
f-LPS (75Li,S-25P,S;, $2~3 um, 2X10% S cm™)
Poly(propylene carbonate) (PPC) (Mw = 357,000)

1. Slurry mixing assisted by ZrO, balls forms good ionic/electronic
conduction paths.

2. Compression of cells suppress the pulverization of um-Si and
electrode peel-off, resulting in same cycling stability with nm-Si.

3. The pm-Si-composite sheet with practical areal capacity (2.0 mAh
cm?) has excellent performance with a discharge capacity of 2300
mAh g1 after 100t cycles.
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full-cell 4.2~2.5V Acknowledgements : This work was supported by JST ALCA-SPRING and
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vacuum, followed by attaching In-Li foil.



