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Fig. S1 SEM images for the products at different reaction times.
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Fig. S2 The initial charge/discharge profiles of LFP/y-AIOOH-QSE/Li and LFP/QSE/Li cells.

The initial discharge specific capacities of the LFP/y-AIOOH-QSE/Li and LFP/LE/Li cells are similar at
0.1 C (146.6 vs. 147.1 mAh g!), though the latter one exhibits slightly a higher capacity retention (99.3%
vs. 99.7%).
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Fig. S3 Cycling performance of the assembled LFP/y-AIOOH-QSE/Li cell at 0.5 C.

Although the specific capacity of LFP/AIOOH-QSE/Li degrades faster at high current rate compared
with that of LE (Fig. 2b), the capacity retention could still be remained 95.6% after 80 cycles under high
current density of 0.5 C.
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Fig. S4 (a) Ionic conductivities of 48 h-QSE, 12 h-QSE symmetrical cells within the temperature range of —20-80

°C; (b) Cycling performances of the assembled cells with 48 h-QSE and 12 h-QSE as electrolytes.

According to Fig. S4b, long-term cycling performance of the assembled cells with 48 h-QSE electrolytes
is better than that with 12 h-QSE, further verifying the important influence of morphologies of y-AIOOH

microspheres on the properties of QSE materials.
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Fig. SS Time-dependent voltage profiles for lithium plating/striping experiment for Li/LE/Li symmetric coin cell

under the current densities of 0.05, 0.1, and 0.2 mA cm 2.
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Fig. S6 Surface morphologies of Li anodes. (a) The fresh pristine Li anode; (b) LFP/y-AIOOH-QSE/Li cell; (c)

Conventional LFP cell with LE.



Fig. S7 (a) Combustion test of the y-AIOOH-QSE sheet; (b-f) [llustration of lighting LED lamp under continuous

puncture treatment.



Table S1 Impedances values for assembled LFP/y-AIOOH-QSE/Li cell at different cycles under 0.1 C.

20th 60th 100th
Ru (Q) 2489 2858 3030
Wi(Q) 81 78 83

Table S2 The ionic conductivities of previously proposed QSEs.

QSE Ionic conductivity (S cm™) Ref.
hollow silica (HS) 2.50 x 103 (25 °C) 1
ZIF-8 1.05 x 10+ (25 °C) 2
Porous molecular cage 1.00 x 103(25 °C) 3
Mg,B,0s/PEO 1.53 x 10 (40 °C) 4
Li; 3Alo3Ti; 7(PO4)s 8.05 x 10 (25 °C) 5
MCM-41 6.37 x 10 (30 °C) 6
SiO, 1.74 x 104(25 °C) 7
v-AlL,O4 1.10 x 103 (25 °C) 8
MOF 3.10 x 10 (25 °C) 9
PVDF-HFP/AL, 04 1.00 x 1073 (25 °C) 10
bl 5.24 x 10 (25 °C) 11

PEO/Li; 4Aly4Ti; 4(PO4);

PAN/Li; 4Alp 4Ti; ¢(POs4); 6.50 x 10 (60 °C) 12
SSZ-13/PEO 1.91 x 10 (60 °C) 13
COF/LiClO, 0.26 x 1073 (25 °C) 14

v-AlIOOH-QSE 4.00 x 103 (25 °C) This work

PVDF-HFP /Li;La;Zr,0, 1.10 x 104(25 °C) 15
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