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Figure S1. (a) Photos for the lamellar LLZTO ceramics with thickness of
approximately 0.1 cm and diameter of 1.2 cm; (b) The XRD patterns of the LLZTO
ceramics and the cubic garnet LisLas;Nb,O;, (JCPDS 01-080-0457) as a reference; (c)
Impedance spectroscopy measured at 25°C for the LLZTO ceramics with Au
electrodes; (d) The Arrhenius plot for the above ceramics. The relative density of
ceramic plate is as high as 99.6%, and the corresponding ionic conductivity is

1.6x107 S cmat 25 °C.
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Figure S2. Thermogravimetric-differential scanning calorimetry (TG-DSC) analysis

of high-temperature resistive sealant, indicating mass change less than 0.3% up to

250 °C.
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Figure S3. Impedance spectroscopy of the pellet consisting of LLZTO particles and (a)
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PL:LiTFSI or (b) PPC:LiTFSI composite. The electrodes used in the measurement are

stainless steel (SS). It is calculated that the corresponding ionic conductivity is

approximately 1.9x107 S cm™ ' at 25 °C and 3.5x10° S cm ' at 80 °C for PLLiTFSI,

while 9.3x10° S cm ' and 1.6x10*S ¢cm ™! for PPC:LiTFSL
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Figure S4. Composition distribution of the air cathode by energy dispersive x-ray
analysis, indicating that the elements of La, Zr, O, C, F, N, S homogeneously

distribute in the whole range of composite air cathode.
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Figure S5. Charge curve of solid-state Li-air batteries with KB-LLZTO-PPC:LiTFSI

cathode without pre-discharge.



Figure S6. (a) High resolution TEM images of discharged CNT air cathodes at 10 mA

g (b) shows the CNT morphology after discharge and (c) shows that after charge.
The corresponding selected area electron diffraction (SAED) patterns of the pristine,
discharged and charged cathodes are given in (d), (e), (f), respectively. In (e), the
measured d-spacings can be well indexed to the diffractions of Li,CO3; (JCPDS card

no. 22—1141), and other weak rings can be indexed to diffraction of CNT.
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Figure S7. Cycle performance of solid-state Li-air battery with full discharge and

charge under ambient air at 0.02 mA cm™ and 80 °C.
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Figure S8. In-situ DEMS (differential electrochemical mass spectrometry)
measurement of solid-state Li-air battery with KB-LLZTO-PPC:LiTFSI composite
cathode during charging. The cell was first discharged in ambient air at 80 °C and
transferred into a customized Swagelok cell for DEMS measurementt in an Ar-filled
glove box. Ultrapure Ar was used as carrier gas. The DEMS measurement was carried
out with the help of Prof. Zhangquan Peng. (Changchun Institute of Applied

Chemistry, Chinese Academy of Science)



