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SUPPLEMENTARY FIGURES  

 

Figure S1 (a) X-ray diffraction patterns of the as-prepared UIO-66, UIO-67 and UIO-66@67. (b) FT-IR characterization of BDC, BPDC, UIO-66 and 

UIO-66@67. (c) SEM image of UIO-66. (d) SEM image of UIO-67. (e) SEM image of UIO-66@67. (f) TEM image of UIO-66@67. (g) N2 

adsorption/desorption isothermal linear plots of UIO-66@67 and UIO-66@67-IL. (h) FT-IR spectra of UIO-66@67-IL with 1.2ml Li-IL amount, core-shell 

with ionic liquid, pristine Li-IL and pristine UIO-66@67. (i) AC impedance spectra of UIO-66@67-IL solid electrolyte with 1.2 g UIO66@67 to 1.2 ml Li-IL 

composition. 
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Figure S2 (a, b, c, d) Photographs of the free-standing, flexible BBLNs solid polymer electrolyte with 40% UIO-66@67-IL fillers.  
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Figure S3 Structure characterization of BBLNs solid polymer electrolyte. (a, b) cross section with deferent magnification and (c, d, e, f) Zr, F, S, C elemental 

mapping.  
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Figure S4 Thermal gravimetric analysis curve of UIO-66@67, PEO-LiTFSI, UIO-66@67-IL and BBLNs solid polymer electrolyte.  
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Figure S5 (a) EIS of BBLNs solid polymer electrolyte with different composition at room temperature. (b) Arrhenius plots of BBLNs solid polymer electrolyte 

with 40% UIO-66@67-IL at different temperature, (c) Arrhenius plots of BBLNs solid polymer electrolyte with different compositions at different 

temperatures.  
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Figure S6 XRD patterns of PEO-LiTFSI, UIO-666@67, PEO-LiTFSI/ 20% UIO-66@67-IL and PEO-LiTFSI/ 40% UIO-66@67-IL.    
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Figure S7 Morphology characterization of PEO-LiTFSI/UIO-Li-IL fillers. (a) SEM images of BBLNs solid polymer electrolyte with different magnifications. 

(b) SEM images of PEO-LiTFSI/UIO-66-IL solid electrolyte with different magnifications. (c) SEM images of PEO-LiTFSI/UIO-67-IL solid electrolyte with 

different magnifications.  
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Figure S8 Linear sweep voltammogram of (a) PEO-LiTFSI/UIO-66-IL, (b) PEO-LiTFSI/UIO-67-IL and (c) BBLNs solid polymer electrolytes at scan rate 

of 0.5mV and 25 ˚C.  
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Figure S9 Raman spectra of the (a) BBLNs solid polymer electrolyte and (b) PEO-LiTFSI fitted with F1 and F2 band. 

Fitted Lorentzian profiles at 743 cm−1 (F1) and 747 cm−1 (F2), are used to calculate the free TFSIֿ and the ion cluster [Li(TFSI)2-], respectively by the 

following equation.1-3 

                          𝑓𝑟𝑒𝑒 𝑇𝐹𝑆𝐼−=
AF1

𝐴𝐹1+𝐴𝐹2 
 X 100%                                           (1)                      

Where AF1 and AF2 are corresponding to the integrated intensity of the F1 and F2 band. 
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Figure S10. AC impedance spectra of BBLNs before and after the galvanostatic cycling at 200 µA cm-2 and room temperature. 
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Figure S11 Surface morphology SEM images before and after cycling of (a, b) Li metal anode, (c, d) BBLNs solid polymer electrolyte, and (e, f) LFP 

electrode before and after charge /discharge cycling.    
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Figure S12 Cycling performance of Li/BBLNs/LFP cells with 40% batteries fillers at 3 C and room temperature.  
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Table S1 Comparison for ionic conductivity and Li+ transference number of CTN solid polymer electrolyte and 
other solid electrolytes. 

Type of electrolyte σ (S cm-1) tLi+ Ref. 

 

PEO@CMOF 

 

6 × 10−4 (60 ˚C) 

 

0.72 (27 ˚C) 

 

4 

 

HSPE 

 

4.3× 10−4 (30 ˚C) 
 

 

5 

 

PEO-n-UIO-66 

 

1.3× 10−4 (30 ˚C) 

 

0.35 (27 ˚C) 

 

6 

 

LLZO-UIO-67(Zr) 

 

1 × 10−4 (25 ˚C) 

 

0.18 

 

7 

 

C-CSE  

 

4.26 × 10−4 (30 ˚C) 

 

0.67 (30 ˚C) 

 

8 

 

SPE2-PI-ZIF8 

 

4.7× 10−4 (27 ˚C) 

 

0.68 (27 ˚C) 

 

9 

 

MOF+PC[Cu4(ttpm)2 
(CuCl2)0.6(LiBr)1.8] 

3.2× 10−5 (25 ˚C) 0.42 10 

 

UIO-67-PC 
6.5× 10−4 (25 ˚C) 0.65 11 

 

MCM-41-IL 

 

3.98× 10−4 (30 ˚C) 

 

0.17 

 

12 

 

BBLNs 

 

9.2× 10−4 (25 ˚C) 

 

0.74 (25 ˚C) 

 

Current work 
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Table S2 Comparison for electrochemical performance of CTN solid polymer electrolyte and other solid 
electrolytes. 

Type of 
electrolyte 

Lithium compatibility 
Capacity mAh g−1/No. of 

cycles, retention 
Cathode composition/ loading 

amount 
Ref. 

PEO@CMOF 
200 cycles at 500 µA 

cm−2 and 60 ˚C 
110/300, retention 85 % 

at 1C and 60 ˚C 

 

50% LFP, 10% acetylene  black, 
30% LiTFSI, and 10% PEO / 2 

mg cm−2 

4 

HSPE  
153/40, retention 100 % 

at 0.5C and 60 ˚C 
LFP, super P, and PVDF (7:2:1) 

5 

PEO-n-UIO-
66 

500 cycles at 500 µA 
cm−2 and 60 ˚C 

157/100, retention 91.7 %   
at 0.5C and 27 ˚C 

LFP, UIO-Li-IL, Ketjen  black 
(4:4:2)/ 1-2 mg 

6 

PEO/LITFSI 
+ LLZO 

nanowires 

1075 cycles at 1000 
µA cm−2 and 60 ˚C 

158/80, retention 92 %   
at 0.1C and 45 ˚C 

LFP, PEO/LiTFSI, carbon black 
(8:1:1)/ 1.8 mg cm−2 

7 

C-CSE 
1040 cycles at 100 
µA cm−2 and 25 ˚C 

130/120, retention 76.8 %  
at 0.1C and 25 ˚C 

commercial LFP / 8 mg 8 

SPE2-PI-ZIF8 
800 cycles at 100 µA 

cm−2 and 60 ˚C 
115/300, retention 73 %  

at 0.1C and 25 ˚C 
LFP, super P, PVdF (8:1:1) / 4-5 

mg cm−2 
9 

MIL-101(Cr)-
DETA-Li 

700 cycles at 200 µA 
cm−2 and 30 ˚C 

153/50, retention 100 % 
at 0.2C and 27 ˚C 

LFP, super P, PVdF (8:1:1) / 2-3 
mg cm−2 

13 

BBLNs 
6500 cycles at 400 
µA cm−2 and 25 ˚C 

155/200, retention 99 % 
at 0.2C and 25 ˚C 

LFP, acetylene black, UIO-
66@67-IL (5:2:5) / 4 mg cm−2 

Current 
work 
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