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Figure S1. XRD pattern of sintered garnet (LLZTO). Cubic garnet-type LisLazNb,Oy;
(PDF 80-0457) is used as the standard XRD pattern to confirm the phase structure of

the as-synthesized materials.

Figure S2. SEM images of the LLZTO ceramic powders.

S-2



Figure S3. Photographs of the PEO/LLZTO electrolyte membranes with weight ratio

of 1:9.

Figure S4. EDS elemental mapping for the cross sections of the ASE, demonstrating a

reasonable distribution of La, Zr, Ta, O, C and B elements(a-f) in sample electrolyte.
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Figure S5. Figure R3 Voltage profiles versus time of Li symmetric cells in the ASE (a)

and the SPE (b) at a current density of 0.2 mA ¢cm™. The inset is the magnified curve.
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Figure S6. EIS plot of LFP/LLZTO/Li battery. Inset shows the equivalent circuit.
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Table S1. Various currents and resistances obtained for the calculation of lithium-ion

transference number.

Iy (uA) Iss (uA) Ry() Rss (Q) it
Asymmetric solid
84.89 48.68 82.6 86.7 0.32
electrolyte (ASE)
PEO-LiBOB
64.60 25.25 107.5 112.3 0.16
electrolyte (SPE)

Table S2. The bulk resistance and charge-transfer resistance values for different types

SSEs.
LFP|ASE|Li LFP|SPE|Li LFP|ex-situ|Li LFP|LLZTOILi
Bulk resistance 35.7 26.13 125.7 1640.2
Charge-transfer resistance 302.8 3223 2225.0 12258.3
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Table S3. Comparing the electrochemical performance of our work with recent

publications.
Number of Capacity
Solid-state electrolyte Rate Specific capacity Ref.
cycles retention
This
PEO/LiBOB- LLZTO/PEO 0.2C 155.1 mAh g™! 200 90.2%

work
PEO/LiTFSI/LLZTO 0.5C 161.3 mAh g! 70 97.4% t
PEO/LiTFSI-40wt% LLZTO 0.1C 155 mAh g! 100 87% 2]
PEO-n-UIO 0.5C 151 mAh g'! 100 95% (3]
PEO/LiTFSI-10 wt% LLZTO 0.2C 149.1mAh g™! 100 93.6% 4]
Li-IL@MOF 0.1C 145 mAh g! 100 91% 3]
PEO/BMIMTEF,N/LLZTO 0.1C 133.2 mAh g! 100 84.1% 16
PEO/LiTFSI-5%LLTO 0.5C 131 mAh g! 100 94% 7]
PVDF-HFP/LLZO/PEC/LiFSI 1.0C 121.4 mAh g! 100 96.3% 8]
PEO/LiTFSI-7.5%LLZO 0.5C 121 mAh g'! 100 89% Bl
PEGMEA/LLZO 0.2C 160.6 mAh g! 120 94.5% (10]
PVDF/LLZTO 0.4C 150 mAh g™! 120 98% (i
PEGDE-PEGDA-LITFSI 0.2C 162 mAh g! 150 77% (2]
PVDF-HFP/LLZO 0.5C 120 mAh g™! 180 92.5% (13]
PEC/LiMNT/LiFSI 0.5C 1459 mAh g! 200 91.9% [14]
PEO/LLZTO 0.1C 141.5 mAh g! 200 90% [13]
Hierarchical sandwich-type 0.1C 118.6 mAh g! 200 82.4% 1e]
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