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S1 Symmetric Li/SPEs/Li Cell Assembly  

The 2032 typed symmetric Li/SPEs/Li (φ=10 mm) cells were performed on a 
Solartron 1260+1287 workstation employing EIS measurements at 45 °C (AC 
amplitude of 10 mV，1 MHz to 0.01 Hz). The plating/stripping profiles were 
recorded by a Land CT2001A. 

The Li+ transference number (𝑡𝑡Li
+) of LiTFSI/P(EO)14 and LiTFSI/P(EO)14/ADCN-

2 membrane was measured in a symmetric Li cell at 45 °C with a DC polarization of 
10 mV. The tLi

+
 was calculated using the equation: 

𝑡𝑡𝐿𝐿𝐿𝐿+ = 𝐼𝐼𝑠𝑠(∆𝑉𝑉−𝐼𝐼0𝑅𝑅0)
𝐼𝐼0(∆𝑉𝑉−𝐼𝐼0𝑅𝑅𝑠𝑠)

                                               (S1) 

Here, I0 and Is are the initial and steady-state currents, ∆V is the applied potential. 
R0 and Rs indicate the charge-transfer resistance before and after the polarization of 
the cell, respectively. 

The HOMO and LUMO energies were performed under the Gaussian and plane-
wave (GPW) approach [S1] using B3LYP as exchange and correlation potential 
functional [S2], and double-zeta valence plus polarisation (DZVP) basis set in 
combination with Geodecker-Teter and Hutter(GTH) pseudopotentials were employed 
[S3]. 
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S2 Supplementary Figures and Tables 

 

Fig. S1 Photo, SEM and EDS images of the SPEs (a) LiTFSI/P(EO)14 , (b) 
LiTFSI/P(EO)14/ADCN-1,(c) LiTFSI/P(EO)14/ADCN-2, and (d) 
LiTFSI/P(EO)14/ADCN-3. (e) FTIR spectra at the range of 728-752 cm-1 of the 
various SPEs. (f) The stress-strain profiles of various SPEs 

 

Fig. S2 Chronoamperometry profiles of Li//Li cells with (a) LiTFSI/P(EO)14 , and (b) 
LiTFSI/P(EO)14/ADCN-2, The insets are the corresponding EIS before and after 
polarization 
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Fig. S3 TOF-SIMS depth profiles of the typical species and corresponding 3D-views 
for the cycled lithium anodes in the symmetric cells with LiTFSI/ P(EO)14 (a) 
LiTFSI/P(EO)14/ADCN-2 (b) after cycling, respectively 

 

Fig. S4 Charge-discharge curves of the (a) LFP/LiTFSI/(PEO)14/Li (b) NMC811 
/LiTFSI/(PEO)14/Li at various rates 

 

Fig. S5 Comparison of the charge-discharge curves of the LFP/LiTFSI/(PEO)14/Li and 
LFP/LiTFSI/(PEO)14/ADCN-2/Li at 1C 
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Fig. S6 Charge-discharge curves of the (a) LFP/LiTFSI/(PEO)14/Li and (b) NMC811 
/LiTFSI/(PEO)14/Li at various cycles 

 

Fig. S7 EIS spectra of the NCM811/SPE/Li cells before and after 200 cycles for the (a) 
NMC811/ LiTFSI/P(EO)14 and (b) NCM811/LiTFSI/P(EO)14/ADCN-2/Li cells 

 

Fig. S8 (a) Calculated HOMO-LUMO energy of various compositions (b) XPS N1s 
spectra of the cycled cathodes (c) FTIR spectra of the cycled cathodes 
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Table S1 Crystallinity of polymer electrolytes 

Polymer electrolytes 5g (℃) 5m (℃) Δ) m/(J/g) χc/% 
LiTFSI/P(EO)14 -44.9 44.7 31.45 16.04 

LiTFSI/P(EO)14/ADCN-
1 -45.9 44.6 26.26 13.40 

LiTFSI/P(EO)14/ADCN-
2 -46.5 41.7 16.9 8.62 

LiTFSI/P(EO)14/ADCN-
3 -45.0 43.8 18.86 9.62 

Table S2 Comparison of the all-solid-state NMC/Li batteries with PEO-based 
electrolytes 

Electrolyte components Voltage-cutoff (V) 
And Cathode materials 

Mass loading 
(mg cm-2) 

Temp. 
(°C) 

Cyclability Initial specific 
capacity 

Refs. 

LiTFSI/P(EO)10-
15wt%Al2O3-0.5wt% 
Mg(ClO4)2 

4.3 
NMC811 

3 55 0.1C 
80 cycles 
~73 % 

0.1C 
138.6 mAh g-1 

[S4] 

LiTFSI/P(EO)15-1wt%LiS2 4.2 
NMC811  

2.1-2.5 50 0.2C 
150 cycles 
91.2% 

0.2C 
159.6 mAh g-1 

[S5] 

LiTFSI/P(EO)10-
20wt%Li3/8Sr7/16Ta3/4Zr1/4O3 

4.3 
NMC811 

0.6 45 0.05C 
120 cycles 
~81.5% 

0.05C 
146 mAh g-1 

[S6] 

LiTFSI/P(EO)10-
15wt%ZIF-8 

4.3 
NMC811 

3 60 0.2C 
50 cycles 
~87.6% 

0.2C 
161.2 mAh g-1 

[S7] 

LiTFSI/P(EO)16- La2Zr2O7 4.2 
NCM811 

/ 45 0.1C 
50 cycles, 
~75.7% 

0.1C 
177mAh g-1 

[S8] 

LiTFSI/P(EO)10-
45wt%PEGdMA 

4.3 
NCM622 

/ 40 1C 

50 cycles 
~90% 

1C 

145 mAh g-1 
[S9] 

LiTFSI/P(EO)16-CuF2 4.1 
LiNi0.83Co0.12Mn0.05O2 
(NCM83) 

2 30 0.6C 
500 cycles, 
~71% 

0.6C 
147.7 mAh g-1 

[S10] 

LiTFSI/P(EO)10-
1wt%C6H5-CF3 

4.3 
NMC811 

2 60 0.2 C 
160 cycles 
～88% 

0.2C  
141.2 mAh g-1 

[S11] 

hc-Li2+xZr1-xInxCl6 (0.3 ≤ x ≤ 
1) 

2.82−4.42  
NMC811 

/ 25 1 C 
500 cycles 
~74% 

1 C 
169 mAh g−1 

[S12] 

Li3(CB11H12)2(CB9H10)  4 
NMC811 

/ 60 0.5 C 
350 cycles 
～75% 

0.5C 
175 mAh g−1 

[S13] 

Li10GeP2S12 4.1 
PS-LPO-NMC811 

/ 25 0.3C 
250 cycles 
～80% 

0.3C 
161 mAh g-1 

[S14] 

LiTFSI/P(EO)14-
5wt%C11H15N 

4.3 
NMC811 

1-2 45 0.3 C 
1000 cycles 
～80% 

0.3C  
143.4 mAh g-1 

This 
work 
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