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Fig. S1  (a) 1H-NMR spectra of the HEMA and BTETM samples. (b) 11B-NMR of the TMB and BTETM samples. 

The structure of the synthesized BTETM was characterized by nuclear magnetic resonance (NMR), It is obvious that when the 

hydroxyl groups of the HEMA are substituted, the hydroxyl resonance peak of e disappears, while the resonance peak of d shifts from 

the original 3.82 to 4.01 due to the lack of electrons in the boron atom. In addition, both TMB and BTETM exhibit a resonance peak 

near 18.0, which belongs to the tri-coordinated boron atoms, but the resonance peak of the BTETM is much broader than that of the 

TMB due to the different coordination molecules of the tri-coordinated boron atoms. These results confirm the successful synthesis of 

the BTETM. 

 
Fig. S2  1H-NMR spectra of the VC, MVS, BTETM, and P(M-B-V). 
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Fig. S3  Optical image of the P(M-B-V) membrane. 

 
Fig. S4  AFM Young’s modulus mapping of the PEO SPE. 

 
Fig. S5  The cross-sectional SEM image of the P(M-B-V) and corresponding EDX elemental mapping (B, F, and S). 
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Fig. S6  (a-b) Thermogravimetric curves of the cellulose membrane, P(M-B-V), P(VC), P(MVS) and P(BTEME). 

 
Fig. S7  (a–b) Nyquist plots of the P(M-B-V) SPEs with different weight fractions of MVS, BTETM and VC measured at RT. 

 

 
Fig. S8  Nyquist plots of the P(VC) and P(M-B-V) measured at RT. 

 

 
Fig. S9  (a–b) Arrhenius plots at temperatures from 0 to 60 °C for the P(M-B-V) SPEs with different weight fractions of MVS, BTETM, and VC. 
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Fig. S10  Arrhenius plots at temperatures from 10 °C to 50 °C for the P(VC) and P(M-B-V). 

 
Fig. S11  DSC curve of the P(VC). 

 
Fig. S12  (a–d) Current-time plots with Nyquist plots before and after polarization (inset) of symmetric Li cells with P(VC),  

liquid, BTETM-liquid and MVS-liquid electrolytes. 
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Fig. S13  Linear sweep voltammetry (LSV) curve of the P(M-B-V). 

 
Fig. S14  Li plating/stripping cycling of symmetric Li cells containing P(VC) (black) and P(M-B-V) SISC (red) at a  

current density of 0.25 mA∙cm−2 for 1 h at RT. The insets show magnified curves at the indicated time periods. 

 
Fig. S15  Nyquist plots of the P(M-B-V)-LFP (the weight fraction of P(M-B-V) in the cathode is  

approximately 0.22%–0.25%) and the P(M-B-V) SISC. 

 
Fig. S16  Rate capability of Li||LFP batteries with liquid electrolyte at RT. 
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Fig. S17  Cycling performance of Li||LFP batteries with the P(M-B-V) SISC (dark cyan) and the P(VC) (orange) at 0.7C, RT. 

 
Fig. S18  Voltage profile evolution of the Li|P(M-B-V)|LFP battery cycled 0.7C, RT. 

 
Fig. S19  Cycling performance of Li|P(M-B-V)|LFP battery with cathode areal loading as high as 4.6 mg∙cm−2 at 0.2C, RT. 
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Fig. S20  SEM image and EDX elemental mapping (S) of the interface between the LFP cathode and the P(M-B-V) SISC before and after 600 cycles. 

 
Fig. S21  Nyquist plot of the Li|P(M-B-V)|LFP battery after 600 cycles. 

 
Fig. S22  Cycling performance of the Li|P(M-B-V)|SPAN batteries at 0.1C and 0.5C (activating at 0.05C for 6 cycles before the cycling). 
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Table S1  Lithium-ion transference number and the ambient ionic conductivity of the P(M-B-V) SPEs with  

different weight fractions of MVS, BTETM and VC. 

 BTETM MVS VC σ/(mS∙cm−1) tLi+ 

1 0.2 0.0 0.8 0.021 0.63 

2 0.2 0.1 0.7 1.290 0.94 

3 0.2 0.2 0.6 0.353 0.67 

4 0.2 0.3 0.5 0.096 0.88 

5 0.2 0.4 0.4 0.055 0.78 

6 0.2 0.5 0.3 0.038 0.82 

7 0.1 0.1 0.8 0.945 0.90 

8 0.3 0.1 0.6 0.489 0.80 

9 0.4 0.1 0.5 0.119 0.68 

10 0.5 0.1 0.4 0.005 0.58 

Table S2  Lithium-ion transference number of the P(M-B-V), P(VC), liquid, BTETM-liquid and MVS-liquid electrolytes. 

 R0/Ω RS/Ω I0/mA IS/mA tLi+ 

P(M-B-V) 333.1 354.6 0.0297 0.0279 0.94 

P(VC) 674.0 692.0 0.0134 0.0119 0.48 

LE 32.22 32.22 0.2890 0.2580 0.36 

B-LE 69.79 72.72 0.1100 0.0926 0.60 

M-LE 43.96 44.95 0.2050 0.1820 0.48 

Table S3  Performance comparison of the P(M-B-V) SISC and the P(M-B-V) based solid state battery with recent works. 

Material Electrolyte type 
σ × 104 at room 

temperature (S∙cm−1) 
tLi+ Tensile stress/MPa 

Cycle performance(battery-C 

rate-temperature-cycles- 

capacity retention) 

Ref 

B-PEG@DMC Solid polymer electrolyte (SPE) 0.23 – – LFP/Li-0.2C-25 °C-100th-73% 1 

SLIMs Gel polymer electrolyte (GPE) 0.27 0.62 0.40 
LFP/Li-0.1C-25 °C -150th-

80% 
2 

NPEs SPE 0.32 0.47 1.60 
LFP/Li-0.5C-25 °C -100th-

92% 
3 

CPSHPE SPE 0.89 0.26 0.43 
LFP/Li-0.1C-30 °C-70th-

87.7% 
4 

PBI-g-LiPSTFSI GPE 1.50 0.91 14.50 LFP/Li-1C-25 °C-500th-87% 5 

ANP-5 GPE 1.50 0.95 – LFP/Li-0.5C-30 °C-100th-84% 6 

PVDF/PP SPE 1.53 0.24 7.05 
LFP/Li-0.3C-25 °C-180th-

97.8% 
7 

LITFSI/PUA SPE 0.03 – 11.1 LFP/Li-0.03C-25 °C-20th 8 

PAS/PS SPE 0.54/60 °C 0.96 – 
LFP/Li-0.2C-25 °C-60th-

88.1% 
9 

IN-SCPEs SPE 1.90 0.90 0.50 
LFP/Li-0.5C-28 °C-200th-

83.2% 
10 

PIL-PEO SPE 6.00 0.22 – LFP/Li-0.5C-55 °C-50th-77% 11 

SHCPE 
Composite polymer electrolyte 

(CPE) 
0.80 0.43/60 °C 0.12 

LFP/Li-0.2C-60 °C-60th-

95.8% 
12 

P(M-B-V) SISC SPE 12.90 0.94 13.10 
LFP/Li-0.5C-30 °C-630th-

90% 
This work 
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