
Accepted Manuscript

Thermo and electrochemical-stable composite gel polymer electrolytes derived from
core-shell silica nanoparticles and ionic liquid for rechargeable lithium metal batteries

Qingpeng Guo, Yu Han, Hui Wang, Weiwei Sun, Huize Jiang, Yuhao Zhu, Chunman
Zheng, Kai Xie

PII: S0013-4686(18)31939-X

DOI: 10.1016/j.electacta.2018.08.058

Reference: EA 32492

To appear in: Electrochimica Acta

Received Date: 6 June 2018

Revised Date: 19 August 2018

Accepted Date: 29 August 2018

Please cite this article as: Q. Guo, Y. Han, H. Wang, W. Sun, H. Jiang, Y. Zhu, C. Zheng, K. Xie,
Thermo and electrochemical-stable composite gel polymer electrolytes derived from core-shell silica
nanoparticles and ionic liquid for rechargeable lithium metal batteries, Electrochimica Acta (2018), doi:
10.1016/j.electacta.2018.08.058.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.electacta.2018.08.058


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Thermo and electrochemical-stable composite gel polymer electrolytes derived 

from core-shell silica nanoparticles and ionic liquid for rechargeable lithium 

metal batteries  

Qingpeng Guo*, Yu Han*, Hui Wang, Weiwei Sun, Huize Jiang, Yuhao Zhu, Chunman Zheng and Kai Xie 

College of Aerospace Science and Engineering, National University of Defense Technology, Changsha, Hunan, 410073, China.    

ABSTRACT 

With the aim to overcome the disadvantages of organic liquid electrolytes and all-solid 

electrolytes, and make better use in the next generation of safe and high energy rechargeable 

lithium metal batteries. Herein, an effective ionic liquid gel polymer electrolyte is simply prepared 

using core-shell structured SiO2 nanoparticles as functional fillers, which is fabricated by 

controlled reaction conditions, and its structure and purity are characterized. The shell layers of 

SiO2-PAA@Li as the lithium ion sources increase both ionic conductivity and lithium transference 

number of the electrolyte. Especially, it was found to improve thermal stability and increase 

compatibility between electrolyte and lithium electrode due to the intrinsic characteristics of the 

silica core structure. More importantly, the morphological analysis of the cycled lithium anode 

reveals that lithium dendrites growth during cycling can be inhibited by a stable solid electrolyte 

interphase. For further illustration, the solid-state lithium battery of LiFePO4/Li with this type 

electrolyte delivers stable charge/discharge profiles and satisfactory performance, determining the 

important role on the overall electrochemical properties of its unique structural design. These 

desirable results reveal that the composite gel polymer electrolytes have great potential for safe, 

stable even high power rechargeable Li metal batteries.  
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