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1. Crystal structure of Fe-MIL-101  

 

 

 

 

Fig. S1 Crystal structure of Fe-MIL-101.  
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2. SEM and EDS mappings of Fe-MIL-101 powder 

 

 

 

 

Fig. S2 SEM image of Fe-MIL-101 powder with corresponding elemental mapping. 
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3. XRD profiles of Fe-MIL-101, PVdF-HFP, and SPE-10 membrane  

 

 

 

 

Fig. S3 XRD profiles of Fe-MIL-101, PVdF-HFP, and SPE-10 membrane.  
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4. Cross-sectional SEM image of Fe-MIL-101-integrated SPE membrane 

 

 

 

 

Fig. S4 Cross-sectional SEM image of Fe-MIL-101-integrated SPE membrane. 
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5. Optical image, SEM and EDS of SPE-0 

 

 

 

 

Fig. S5 Characterization of SPE membrane without Fe-MIL-101 (SPE-0): a) Optical image of 

SPE-0; b) Optical image of folded SPE-0; c) Top-view SEM image; and d, e, f) the 

corresponding elemental mappings of SPE-0. 
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6. EIS spectra of various SPEs at different temperatures 

 

 

 

 

Fig. S6 EIS spectra of various SPEs at different temperatures ranging from 30 to 90℃: a) SPE-

0, b) SPE-5, c) SPE-10 and d) SPE-15.  
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7. tLi+
 measurements of different SPEs 

 

 

 

 

Fig. S7 a-d) Chronoampeometry curves of Li||Li symmetric cells under 10 mV polarization with 

SPE-0, SPE-5, SPE-10, and SPE-15 electrolytes, respectively. Insets of Fig. S7a, b, c, and d 

show Nyquist profiles of the corresponding cell before and after polarization. 
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8. EIS of Li||Li symmetric cells  

 

 

 

 

Fig. S8 Electrochemical impedance profiles of Li|SPE|Li cells with different SPEs. 
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9. DSC curves of SPE-0 and SPE-10 membranes 

 

 

 

 

Fig. S9 DSC curves of SPE-0 and SPE-10 membranes. 
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10. Plating-stripping profile of Li|SPE|Li symmetric cells 

 

 

 

 

Fig. S10 Time-voltage profiles of SPE-0 and SPE-10 in a Li||Li symmetric cell at a current 

density of 0.1 mA cm−2. 
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11. Tafel plots of Li|SPE|Li symmetric cells 

 

 

 

 

Fig. S11 Tafel plots for Li|SPE|Li symmetric cells with different SPEs. 
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12. RDF of FT k3-weighted Fe K-edge EXAFS spectra of Fe-MIL-101 and SPE-10 

 

 

 

 

Fig. S12 RDF of FT k3-weighted Fe K-edge EXAFS spectra of Fe-MIL-101 and SPE-10 

without phase shift correction. The intensities corresponding to FeO and Fe2O3 are scaled by a 

factor of 0.5. A fragment of Fe-MIL-101 crystal structure is shown in the inset of Fig. S12.  

  



  

15 

 

13. CV profiles of Li|SPE-10|LFP and Li|SPE-0|LFP cells  

 

 

 

 

Fig. S13 CV profiles of SPE-0 and SPE-10 in a Li||LFP cell at a scan rate of 0.1 mV s-1. 
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14. EIS of Li|SPE-10|LFP and Li|SPE-0|LFP cells 

 

 

 

 

Fig. S14 Electrochemical impedance spectra of SPE-0 and SPE-10 in a Li||LFP cell. 
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15. Comparison of electrochemical performance of solid-state Li||LFP batteries  

 

Polymer matrix Fillers 
Rate  

(C) 

Capacity retention 

(%) 

Temperature 

℃ 
Refs. 

PEO/LiTFSI Fe-MIL-100 0.2 98.2 @ 100 cycles 60 1 

PEO/LiTFSI 

PDA
a)

 coated 

hollow SiO2 

nanosphere 

0.2 97.2 @ 205 cycles 60 2 

PEO/LiTFSI/EMIM-

TFSI
b) 

Co/HPCN
c)

 0.2 99.1 @ 150 cycles 60 3 

PEO/LiTFSI Li6.25La3Zr2Al0.25O12 0.1 80 @ 210 cycles 50 4 

PEO/LiTFSI Halloysite nanotube 0.1 
90.9 @ 100 cycles 

~88 @ 300 cycles 
25 5 

PEO/LiTFSI Silica nanotube 0.1 83.4 @ 100 cycles 60 6 

SN
d)

/LiTFSI ZIF-8
e)

 0.1 87.7 @ 100 cycles - 7 

 

PVdF-HFP/LiTFSI 

 

Fe-MIL-101 0.2 

91 @ 300 cycles 

89 @ 400 cycles 
RT

f)
 This work 

a)polydopamine; b)1-ethyl-3-methylimidazolium bis(trifluoromethylsulfonyl)imide; c)MOF-

derived Co-doped hollow porous carbon nanocages; d)succinonitrile; e)zeolitic imidazolate 

framework-8; f)room temperature. 

 

Table S1 Comparison of electrochemical performance of solid-state Li||LFP batteries achieved 

by various electrolytes in previous reports. 
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16. XRD patterns of LFP cathodes 

 

 

 

 

Fig. S15 XRD patterns of pristine (labeled as P_LFP) and cycled LFP cathodes detached from 

Li|SPE-10|LFP cells after 50, 100, 150, 200, and 400 charge-discharge cycles (labeled as 

50_LFP, 100_LFP, 150_LFP, 200_LFP, and 400_LFP, respectively) at 0.2 C. 400_LFP cathode 

is detached from the Li|SPE-10|LFP cell used in Fig. 4e. 
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17. Fe K-edge XANES and RDF of FT k3-weighted EXAFS spectra of Li|SPE-0|LFP cells  

 

 

 

 

Fig. S16 a) Fe K-edge XANES, and b) RDF of FT k3-weighted Fe K-edge EXAFS spectra 

without phase shift correction of pristine (labeled as P_LFP) and cycled LFP cathodes detached 

from Li|SPE-0|LFP cells after 50, 100 charge-discharge cycles at 0.2 C and at failure (labeled 

as 50_LFP, 100_LFP, and At failure, respectively). The intensity corresponding to Fe foil in 

Fig. S16b is scaled by a factor of 0.2. 

 

 

  



  

20 

 

18. In-situ Li|SPE-10|LFP cell 

 

 

 

 

Fig. S17 In-situ Li|SPE-10|LFP cell. 
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19. In-situ XRD patterns of Li|SPE-10|LFP cell 

 

 

 

 

Fig. 18 XRD patterns of in-situ Li|SPE-10|LFP cell during the initial charge-discharge cycle at 

0.2 C, along with the second charge step. The horizontal axis corresponds to specific 2-theta 

regions, while the vertical axis represents time. Color-coded diffraction intensity is represented, 

with the scale bar provided on the right side. The corresponding voltage curve is presented on 

the left side. 
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20. Rate capability of Li|SPE-0|NMC622 cell 

 

 

  

 

Fig. S19 Rate capability of Li|SPE-0|NMC622 cell. 
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