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S1.The EIS measurement setup  

The apparatus for EIS measurements at different temperatures were shown in Figure S1. 

 
Figure S1.The schematic of the EIS measurement setup. Both of the electrolytic cell and the 
water bath were placed in the Faraday cage. 

S2.The EIS results for membrane immersing in solution at different temperature  

 To further investigate the temperature dependence of the pore structures for each membrane, 

the plots of the resistance vs. immersing time at different temperatures are shown in Fig. S2. 

It indicates that higher immersing temperature would lead to a lower membrane resistance, 

which implies more tunnels in the membrane for ions permeation, corresponding to more 

porous structure of the membrane. Moreover, compared with the pure PVDF membrane, the 

composite membranes exhibit a more gradual decline of the membrane resistance with 

increasing immersing time, which suggests that introducing graphene in the membrane can 
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endow thermal stability to the pore structures of the composite membranes. Besides, it is 

interesting to find that all the plots firstly exhibit a decline more or less and then keep a 

constant value. 

 

Figure S2.The variation of membrane resistance as a function of the immersing time for the 
membranes at 30, 40 and 50 °C, respectively. 
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