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Abstract Various kinds of nano-SiO2 using different

catalysts were obtained and characterized by scanning

electron microscope (SEM) technique. The results showed

that the nano-SiO2 using NH3�H2O as catalyst presented the

best morphology. Poly(vinylidenefluoride-co-hexafluoro-

propylene) (PVDF-HFP) based composite polymer elec-

trolyte (CPE) membranes doped with different contents of

nano-SiO2 were prepared by phase inversion method. The

as-prepared CPE membranes were immersed into 1.0 M

LiPF6-EC/DMC/EMC electrolytes for 0.5 h to be acti-

vated. The physicochemical and electrochemical properties

of the CPEs were characterized by SEM, X-ray diffraction

(XRD), electrochemical impedance spectroscopy (EIS),

and linear sweep voltammetry (LSV) techniques. The

results indicate that the CPEs doped with 10 % nano-SiO2

exhibit the best performance. SEM micrographs showed

that the CPE membranes have uniform surface with

abundant interconnected micro-pores, and the uptake ratio

was up to 104.4 wt%. EIS and LSV analysis also showed

that the ionic conductivity at room temperature and elec-

trochemical stability window of the modified membrane

can reach 3.372 mS cm-1 and 4.7 V, respectively. The

interfacial resistance Ri was 670 X cm-2 in the first day,

then increased to a stable value of about 850 X cm-2 in

10 days storage at room temperature. The Li/As-fabricated

CPEs/LiCoO2 cell also showed good charge–discharge

performance, which suggested that the prepared CPE

membranes can be used as potential electrolytes for lithium

ion batteries.
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Introduction

Lithium ion battery has many excellent properties such as

high working voltage, high energy density, long cycle

life, low self-discharge rate, low pollution, no memory

effect [1]. However, the strong reactivity of conventional

lithium ion batteries using liquid electrolyte can increase

their internal pressure to a high level and cause unsafely

accidents. In addition, using liquid electrolyte can also

result in leakage problems. Many measurements have

been taken to solve the problem, using gel polymer

electrolytes (GPEs) instead of liquid electrolyte is con-

sidered to be an effective way [2–4]. GPEs are mainly

composed of the polymer matrix, plasticizer and addi-

tives. Among the polymer matrices, Poly(vinylidene

fluoride-co-hexafluoropropylene) (PVDF-HFP) is one of

the most promising host matrices for polymer electrolytes

because of its various appealing properties such as good

chemical resistance, high dielectric constant, and thermal

stability [5–7].

Phase inversion has become a well-known technology

for preparing micro-porous polymer electrolyte. The

abundant micro-pores of polymer electrolyte prepared by

phase inversion can entrap a large amount of liquid elec-

trolyte which is effective in improving the uptake ratio and

thus increasing the ionic conductivity [7, 8]. However, the

abundant micro-pores and absorption of liquid electrolyte

will weaken the mechanical strength of the polymer matrix.

Adding some inorganic particles such as ZrO2, TiO2, MgO

into the polymer matrix have been confirmed some effects

in solving this problem [9–11].
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