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Fig. S1 (a) 1H NMR and (b)13C NMR spectrum of DMA-SO3
- (solvent: D2O). 
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Fig. S2 (a) Photo images of the precursor solution (top image) and polymer gel after 

polymerization (bottom image); (b) photo images of glass fiber membrane (top image) 

and ZGE (bottom image).

Fig. S3 (a) TG diagrams of GE, ZGE-3, 5 and 7; (b) stress-strain curves for glass fibers 

and ZGE-5.



Fig. S4 Electrochemical impedance spectroscopy of the GE, ZGE-3, 5 and 7 at 30°C.



Fig. S5 Chronoamperometry before and after polarization for Li symmetric cells with 

electrolytes of (a) GE, (b) ZGE-3, (c) 5 and (d) 7 at 30°C. 

Fig. S6 The Nyquist plots of Li/Li cells with (a) GE and (b) ZGE-5 before and after 

100 plating/stripping cycles; (c) the EIS fitted equivalent circuit (Rb is the body 

impedance, RI is the interface impedance, W1 is the Warburg impedance and Q1 is the 

constant phase element).



 Fig. S7 (a) SEM image of ZGE-5. EDS mapping of (b)O, (c) C, (d) S, and (e)F on the 

surface of ZGE-5; (f)element content on the surface of ZGE-5.

Fig. S8 XPS full spectra of lithium surface of (a) GE and (b) ZGE-5 lithium symmetric 

cell after 100 cycles of plating/stripping tests; (c) the proportion of each element on the 

lithium surface of the lithium symmetric cell of GE and ZGE-5 after 100 cycles of 

plating/stripping tests.



Fig. S9 Cycling performance of Li/ZGE-5/LiFePO4 cell at (a) 2 C and (b) 3 C (Cycle 

performance tests were all done at 30°C).

Table S1. Content of each component in the polymerization precursor solution

DMA-SO3
-

(wt%)

VEC

(wt%)

PEGDMA

(wt%)

HMPP

(wt%)

1 M LiTFSI in FEC/DMC 

(1:4, v/v) (wt%)

GE 0 16 2 2 80

ZGE-3 3 16 2 2 77

ZGE-5 5 16 2 2 75

ZGE-7 7 16 2 2 73


