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ratios of PVDF/PAMPSLi for application in high-perfor-
mance lithium rechargeable batteries.
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Introduction

Recently, polymer electrolytes are widely explored as key 
materials for the development of various electrochemical 
devices, such as rechargeable lithium or lithium ion bat-
teries, super capacitors, and fuel cells [1–3]. Among many 
kinds of polymer electrolytes reported, fibrous polymer 
electrolytes fabricated by electrospinning polymers, such 
as poly(vinylidene fluoride) (PVDF) [4, 5], poly(vinylidene 
fluoride-co-hexafluoropropylene) (P(VdF-HFP)) [6, 7], and 
polyacrylonitrile (PAN) [8, 9] have received a great atten-
tion because of their high porosity and ionic conductivity at 
room temperature. On account of its appealing properties, 
such as high thermal stability, strong chemical resistance, 
and high dielectric constant (ε ≈ 8.4), PVDF has been in
the spotlight as polymer matrices for electrospun fibrous 
polymer electrolytes [10]. PVDF-based electrospun mem-
branes possess high flatness and evenness as well as good 
mechanical strength. Meanwhile, the membranes can load 
large amounts of liquid electrolyte because of the large spe-
cific surface area and the high affinity to the liquid electro-
lyte. As a result, the polymer electrolytes based on PVDF 
electrospun membranes could achieve high ionic conduc-
tivity and excellent electrochemical stability.

Although PVDF-based electrospun membranes exhibit 
many excellent performances, their wide applications are 
hindered by the restrained mechanical properties to achieve 

Abstract The purpose of this study is to overcome the 
poor dimensional stability of poly(vinylidene fluoride) 
(PVDF)-based electrospun membranes for polymer elec-
trolytes, a new type of composite fibrous membranes based 
on PVDF/poly(2-acrylamido-2-methylpropanesulfonic acid 
lithium) (PAMPSLi) blend systems with different blend 
ratios were fabricated by electrospinning method. Mor-
phology of the composite fibrous membranes was evalu-
ated by scanning electron microscopy. Average diameters 
of the membranes were less than 250 nm, which were far 
less than that of pure PVDF fibrous membrane (400 nm). 
Fourier transform infrared spectroscopy and Raman scat-
tering were used to characterize the interactions of two pol-
ymers. Wide-angle X-ray diffraction and differential scan-
ning calorimetry techniques were applied to investigate the 
crystal structure of composite fibrous membranes. Owning 
to the good miscibility between PVDF and PAMPSLi, no 
phase-separated microstructure was observed in compos-
ite fibrous membranes. The membranes possessed a good 
wettability by liquid electrolytes and exhibited an excellent 
dimensional stability even at high loading of electrolytes. 
The polymer electrolyte showed the ionic conductivity of 
3.45 × 10−3 S/cm at room temperature and electrochemi-
cal stability up to 5.4 V for the blend ratio of 5/1. PVDF/
PAMPSLi (5/1)-based polymer electrolyte was observed 
much more suitable than polymer electrolytes with other 
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