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In order to demonstrate improvement obtained with the mixture material as compared to pure 

PAN and pure PVDF-HFP, some experiments were carried out. (The pure PAN and PVDF-HFP 

membranes were fabricated with a single needle at a flow rate of 0.10mm/min with a potential 

difference of 20 kV)

Table S1. Porosity and electrolyte uptake of PE, PAN, PVDF-HFP and PAN@PVDF-

HFP.

Sample PE PAN PVDF-HFP PAN@PVDF-

HFP

Porosity (%) 35 73 70 75

Electrolyte uptake (%) 130 405 450 420



Figure S1. Photograph of the PE, PVDF-HFP, PAN@PVDF-HFP and PAN membrane 

after heating at different temperatures for 30min.

The thermal shrinkage of pure PAN is better than that of PVDF-HFP and PE. 

After the combination of PAN and PVDF-HFP, the thermal shrinkage performance is 

obviously improved.
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Figure S2. Nyquist plots of the batteries (SS/separator/SS) for the liquid electrolyte-

soaked porous PE, PVDF-HFP, PAN@PVDF-HFP and PAN membrane.
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 Figure S3. Cycle performance of Li/LiFePO4 batteries with PAN@PVDF-HFP, PVDF-

HFP, PAN and PE membrane.
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Figure S4. C-rate performance of Li/LiFePO4 batteries with PAN@PVDF-HFP, PVDF-HFP, 

PAN and PE membrane.


