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Fig. S1 (a) SEM image of vermiculite crystal. (b) Structure model of vermiculite nanosheet. (c)
SEM image of vermiculite nanosheet. (d) AFM image and the corresponding height profile of
vermiculite nanosheet.



Fig. S2 Photographs of the as-prepared laminar vermiculite framework.
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Fig. S3 XRD patterns of vermiculite crystal and laminar vermiculite framework.
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Fig. S4 XRD patterns of swollen laminar vermiculite framework and Vr/PEO-LCSE with
different thicknesses.
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Fig. S5 (a) AFM image and (c) the corresponding height profiles of laminar vermiculite
framework. (b) AFM image and (d) the corresponding height profiles of Vi/PEO-LCSE.
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Fig. S6 The thickness of laminar vermiculite framework and Vr/PEO-LCSE as a function of

vermiculite nanosheet loading amounts.
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Fig. S7 TGA curves of laminar vermiculite framework and Vi/PEO-LCSE with different
thicknesses.



Fig. S8 (a) Cross-sectional SEM image of VI/PEO-LCSE prepared without swelling process and
(b) the corresponding EDS elemental mapping of C.
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Fig. S9 (a) TGA curves of vermiculite crystal and Vi/PEO-CSPE. (b) Nyquist plots of Vi/PEO-
CSPE-X (X = 1%, 3%, 5%, 7%, 9%, and 11%) at 25 °C.
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Fig. S10 The chronoamperometry curves of PEO-SPE, Vi/PEO-CSPE, Vi/PEO-LCSE-10 pum, and
Vr/PEO-LCSE-100 pum at 45 °C (Inset: AC impedance curves of the corresponding cells before
and after polarization).
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Fig. S11 FTIR spectra of vermiculite crystal and laminar vermiculite framework.



Fig. S12 Cross-sectional SEM images of (a) PEO-SPE and (b) Vr/PEO-CSPE.



Fig. S13 Optical image of Vi/PEO-LCSE with thickness of 10 pm.
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Fig. S14 Curves of (a) PEO-SPE, (b) Vi/PEO-CSPE, and (c) Vi/PEO-LCSE-100 pum at different
temperatures. (d) Ionic conductivity of Vi/PEO-LCSE-100 um.
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Fig. S15 ASR of Vr/PEO-LCSE-100 um at different temperatures.
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ig. S16 Li-Li symmetric cell behavior of Vi/PEO-LCSE at 60 °C under current density of 0.4

mA cm™.
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Fig. S17 Linear sweep voltammetry curves of PEO-SPE, Vi/PEO-CSPE, and Vi/PEO-LCSE.



Fig. S18 Photographs of PEO-SPE, Vi/PEO-CSPE, and Vr/PEO-LCSE before and after burning.



—— 1st cycle Vr/PEO-CSPE
—— 10th cycle
—— 20th cycle
—— 40th cycle

0 200 400 600 800 1000 1200 1400
Capacity (mAh g

Fig. S19 Charge-discharge voltage curves of Li | VI/PEO-CSPE | S cell at 0.05 C and 60 °C.



Fig. S20 Cross-sectional SEM image and the corresponding EDS elemental (S) mapping of (a)
PEO-SPE, (b) Vr/PEO-CSPE, and (c)Vr/PEO-LCSE before and after 6 cycles.
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Fig. S21(a) Charge-discharge voltage curves of Li | Vi/PEO-LCSE | S cell with S loading cathode

of 3.0 mg cm2 at 0.1 C and 60 °C and (b) the corresponding cycling performance.
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Fig. S22 (a) Charge-discharge voltage curves of Li | Vi/PEO-LCSE | LFP cell at 0.5 C and 60 °C
and (b) the corresponding cycling performance.
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Fig. S23 The EIS impedance spectra of Li | PEO-SPE | S, Li | Vt/PEO-CSPE | S, and Li | Vi/PEO-
LCSE | S cells after 5 cycles.
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Fig. S24 (a) Charge-discharge voltage curves of Li | PEO-SPE | S, Li | Vi/PEO-CSPE | S, and Li |
Vr/PEO-LCSE | S cells at 0.05 C and 45 °C and (b) the corresponding cycling performances.



Table S1 Summary of the performances of recently reported solid-state electrolytes.

. . Tensile ARS
. Conductivity = Thickness Referenc
Solid-state electrolyte strength («
(S em™) (jum) e
(MPa) cm?)
) 1.95x107 (30
PEO/LiTFSI/5% MnO, °C) 90 1.27 461 1
i 7.7x10 (30
PEO/LiTFS1/6% h-BN °C) 70 0.98 909 2
) 1.7x10- (30
PEO/LiTFSI/5% g-C3Ny4 °C) 120 1.8 706 3
. 2.9x107 (30
PEO/LiTFSI/10% VS °C) 94 0.8 326 4
PEO/LiTFSI/15%SN/10%  1.36x10 (30
i 80 0.88 588 5
LiAIO, °C)
PEO/LiClO4/5% 3.16x107 (30
260 0.8 823 6
clay—CNT °C)
PEO/LiClO4/1% GO 2x1073 (30 °C) 240 1.27 1200 7
1.3x107 (25
260 0.2 2000 8
OC)
2.37x107¢ (30
°C) 80 1.25 3376 9
PEO/LIiTFSI
5.55x107¢ (25
130 0.61 2342 10
OC)
1.33x107 (30
200 0.18 1504 11
OC)
PEO/LiCIO4 4x1076 (30 °C) 240 0.35 6000 7
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