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Fig. S1. Digital images of (a) SPE solution, (b) CIP slurry, (c) PIC slurry.
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Fig. S2. (a-c) FE-SEM image of LLZTO particles at different magnification.

As shown in Fig. S2a, LLZTO was an irregular particle. And the surface of LLZTO
particles was scaly (Fig. S2b,c¢).
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Fig. S3. The particle size distribution of LLZTO particles. The D5y of LLZTO is 7.8
pm.



Fig. S4. Digital images of (a) MSCE, (b) DSCE, and (c¢) SSCE.
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Fig. S5. XRD patterns of PVDF-HFP, SPE, MSCE, DSCE, SSCE and LLZTO
particles.
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Fig. S6. Cross-sectional FE-SEM images of (a) the interphase between PIC layer and
CIP layer, (b) the PIC layer in SSCE.



Fig. S7. Digital image of fractured, incomplete PIC with extremely poor flexibility.
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Fig. S8. Linear sweep voltammogram curves of MSCE, DSCE and SSCE.
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Fig. S9. Stress—strain curves and Digital image of the thickness of MSCE-thick.
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Fig. S10. Galvanostatic cycling measurements of LiMSCE|Li, Li|DSCE|LAi,
Li|SSCE|Li and LijMSCE-thick|Li at 0.5 mA/cm? with 0.5 h stripping and 0.5 h plating
per cycle. (a) The voltage profiles, and (b) local view of voltage profiles at 0-4 h.



\ Interfacial contact
x Dendrite suppression

\ Interfacial contact
\ Dendrite suppression

x Interfacial contact
\ Dendrite suppression

Li PVDF-HFP/LIiTFSI LLZTO particles

Fig. S11. Schematic illustration of MSCE, DSCE and SSCE suppressing Li dendrite
growth and enhancing contact with electrodes.
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Fig. S12. Charge/discharge curves of (a) LiiMSCE|LFP; and (b) Li|DSCE|LFP at

various current rates from 0.05 to 1C at 25 °C.
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Fig. S13. The rate performance of LiMSCE|LFP and Li|DSCE|LFP at various current
rates from 0.05 to 1C at 25 °C.



Table S1. Comparisons of ionic conductivity solid-state electrolytes and cycling

performance of all-solid-state batteries using LiFePO4 as cathode active material.

. ok initial ;
working ionic voltage il capacity
solid-state electrolytes temperature | conductivity | range rate capaci tgy retention ref.
0 -4 ()
(°C) (10 S/cm) ) (mA h/g) (%)
SSCE 25 4.57 2538 | 0.5C 1303 | 45093%:1%) ‘igi
sandwich structure 836
PEO/PVDF- 40 2.86 2.5-4.0 0.2C 147.2 (140 ; cies) S1
HFP@LLZTO/PEO Y
sandwich structure
PEO@?20 vol% 824
LLZTO/PEO@80 vol% 30 1.60 2838 | 0.IC 120 (200 c. ks S2
LLZTO/PEO@20 vol% v
LLZTO
the electrospun sandwich- 82
like membrane PVDF- 30 2.15 2.8-40 [ 0.5C 120 (400 cycles) S3
HFP/PAN/PVDF-HFP ¥
sandwich structure
PPC/polypropylene 25 2.18 26-42 [ 0.1C 140 / S4
separator /PPC@SN
sandwich structure 9738
PVDF/polypropylene 25 1.53 2836 | 03C 134 (140 c. dies) S5
separator /PVDF ¥
monolayered structure 90.5
PVA@PAN@20 wt % 25 1.13 2.0-4.0 0.5C 119.4 (100 cwcles) 56
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