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Figure S1. SEM images of Cr8O21 electrodes with different ALD cycles: (a) 0 ALD; (b) 8 ALD; (c) 12 

ALD; (d) 16 ALD. 
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Figure S2. Al element content of Cr8O21 electrodes with different ALD cycles (0, 8, 12, 16). 

 

Figure S3. The thickness test result of 100 ALD cycles Al2O3 coated on silicon plate. (The thickness 

of 100 ALD cycles is about 33nm. So, the thickness of a ALD cycle is about 0.33nm). 
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Figure S4. The AFM results of 100 ALD cycles Al2O3 coated on silicon plate:(a) line position; (b) 

the thickness test result of 100 ALD cycles Al2O3. 

(In order to calibrate the deposition rate of Al2O3 ALD process, half of the silicon plate 

was glued with a PI tape, while the other half was exposed to ALD. After deposition by 

ALD, the PI tape was removed. The deposition rate was determined by dividing the meas-

ured height difference between the two halves by the number of deposition cycles. The 

deposition rate is related to the surface activity. The edge of the PI tape was rougher and 

had higher activity, so the deposition rate near the edge of the PI tape was larger and the 

thickness was larger, while the thickness away from the tape was smaller.) 

 

Figure S5. The XRD patterns of Cr8O21 electrodes with different ALD cycles. 
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Figure S6. XPS spectra of Cr8O21 electrodes. 
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Figure S7. XPS spectra of Cr 2p with different coating cycle numbers (8, 12, 16). 
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Figure S8. CV curves of PEO member at scan rate of 0.1mV s−1 (60C). 

 

Figure S9. Galvanostatic charge/discharge profiles of Cr8O21 electrode with liquid electrolyte (1M 

LiPF6 EC/DMC). 
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Figure S10. The linear fits of the relationship between Z′ and ω−0.5 of Cr8O21 electrode with differ-

ent ALD cycles (0, 8, 12, 16, 20). 

 
Figure S11. The partial enlarged spectra in the range of 1560 cm−1 to 1720 cm−1. 
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Figure S12. The partial enlarged spectra in the range of 3200 cm−1 to 3600 cm−1. 

 
Figure S13. Electrochemical polarization voltage of Cr8O21 electrode with different ALD cycles (0, 

12). 

Considering the irreversibility of the reaction of Cr8O21 and the activation of solid-

state battery, the polarization voltage be calculated from the fifth cycle.  
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