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Fig. S1 The 1H spectra and simulations for percent conversion of PPS-PE from PS 

monomer. The weak peaks in the range of 2.22.5 ppm can be indexed to the impurities. 
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Fig. S2 a, The GPC test of PPS-PE. b, c, The S-C and -OH bonds in FT-IR spectra of 

PS+Li salt precursor and PPS-PE. d, The chain-like structure of PPS-PE form PS 

monomer by Sn(Oct)2 catalyzation.
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Fig. S3 a, The photos of PPS-PE before and after polymerization. b, The flexible PPS-

PE film.

Fig. S4 The EIS of SS/PPS-PE/SS symmetric cell at different temperatures.
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Fig. S5 The FT-IR spectra of Li salt and PPS-PE.

Fig. S6 The changes of area ratios of free and fixed ions at different states. 

Fig. S7 The configurations and binding energies between the free Li ion and a, the O 

atom on S=O group, b, the O atoms on S=O and S-O groups.
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Fig. S8 The electrostatic potentials with the interaction between LiTFSI and PPS.

Fig. S9 The SEM image of Li anode surface after test of battery with PPS-PE.
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Fig. S10 The initial charge/discharge curves of liquid electrolyte based battery with 

LLOs cathode material.
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Fig. S11 The HOMO and LUMO energy levels of PPS, PEO, LiTFSI, LiBOB and the 

interactions.
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Fig. S12 The potential profiles of Li plating/striping in Li/PPS-PE-LB/Li symmetric 

battery with current density of 0.1 mA cm-2.
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Fig. S13 The XPS spectra of B element on the cathode side after the cycling of 

LLOs/PPS-PE/Li battery.  

Fig. S14 The SEM images of composite cathodes in (a) LLOs/PPS-PE/Li and (b) 

LLOs/PPS-PE-LB/Li batteries after cycling.  
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Fig. S15 The cycling stabilities of LLOs/PPS-PE-LB/Li batteries at current density of 

(a) 1C and (b) 2C.  
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Fig. S16 The cycling stabilities of LLOs/PPS-PE-LB/Li batteries at (a) 50 oC and (b) -

15 oC.  
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Fig. S17 The optical photographs for the LLOs/PPS-PE-LB/Li soft package battery that 

lit up a logo at a, normal, b, wrinkled and c, cutting states.



10

Table S1 The relative area for each peak of PS monomer and PPS-PE from Fig. S1.  

Type of 
peak

PS monomer PPS-PE
Impurity  

a c b a1 c1 c2 b1

Integral 
area 
(e9)

2.36 2.36 2.35 16.69 28.71 12.61 14.20 7.55

Percent 
conversion （72.21/86.83）/（1-7.55/86.83）=91.08% 
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Table S2 The comparisons of charge voltages of cathode materials in the solid-state 

batteries, and the ions transference number of polymer electrolytes, which including the 

LiNixCoyMn1-x-yO2, LiCoO2, LiNi0.5Mn1.5O4 and Li-rich cathode materials.


