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Fig. S1 The BET anaslysis of RHSiO2.
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Fig. S2 The XRD analysis of RHSiO2.
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Fig. S3 The EDX analysis of RHSiO2.
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Fig. S4 (a) The calculation model of ethylene oxide monomer and Li-ion with various distances. 

The energy curve as a function of the distance by (b) CASTEP calculation and (c) Forcite 

calculation.
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Fig. S5 The diffusion coefficients of CPEs with various content of RHSiO2 from the molecular 

dynamics simulation. 
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Fig. S6 (a) The EIS measurement and (b) the ionic conductivity of RHSiO2 CPE with the various 

weight of LiTFSI. (c) CPE film with 1 g LiTFSI.

0 10 20 30 40 50 60 70 80

0

5

10

15

20

25

30

35
 Initial resistance  
 After DC polarization

-Z
" (


)

Z' ()
0 2 4 6 8 10 12 14

5

10

15

20

25

30

35

40

45

Cu
rre

nt
 (m

A)

Time (h)

a b

Fig. S7 (a) the AC impedance spectra of the Li/RHSiO2 CPE/Li cell from 10 mHz to 100 kHz 

before polarization and the steady-state has been reached. (b) Polarization curve of Li/RHSiO2 

CPE/Li cell.
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Fig. S8 The comparison of ionic conductivity versus the cost of precursor materials of our work 

and the recent reports in premier journals.
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Fig. S9 The stable voltage window of RHSiO2 CPE.

Fig. S10 The absolute value of the length-normalized potential of the (a) SPE and (b) RHSiO2 

CPE electrolyte for various applied current densities.
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Fig. S11 The SEM images of dendrite formation with (a) SPE and (b) RHSiO2 CPE at various 

current densities. Scale bar: 20 m.

Fig. S12 The thermogravimetric analysis (TGA) of CMK-3/S material.
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Fig. S13 The EDX analysis of the (a) original RHSiO2 CPE, the (b) top side, and (c) bottom side 

of RHSiO2 CPE after cycling.
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Fig. S14 The stress-strain curves of RHSiO2 CPE and the filler-free SPE.
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