Author’s Accepted Manuscript -
journal of
: : . : . MEMBRANE
An AB alternating diblock single ion conc'luctmg SCIENCE
polymer electrolyte membrane for all-solid-state 00.0,0"
lithium metal secondary batteries 0'.'.:’
030% 20!
%!
Yazhou Chen, Yunsheng Tian, Zhong Li, Nan
Zhang, Danli Zeng, Guodong Xu, Yunfeng Zhang, e
Yubao Sun, Hanzhong Ke, Hansong Cheng e
www.elsevier.convlocate/mensci
PII: S0376-7388(18)30925-6
DOI: https://doi.org/10.1016/j.memsci.2018.09.013

Reference: MEMSCI16458
To appear in:  Journal of Membrane Science

Received date: 4 April 2018
Revised date: 8 June 2018
Accepted date: 2 September 2018

Cite this article as: Yazhou Chen, Yunsheng Tian, Zhong Li, Nan Zhang, Danli

Zeng, Guodong Xu, Yunfeng Zhang, Yubao Sun, Hanzhong Ke and Hansong

Cheng, An AB alternating diblock single ion conducting polymer electrolyte
membrane for all-solid-state lithium metal secondary batteries, Journal of
Membrane Science, https://doi.org/10.1016/j.memsci.2018.09.013

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 galley proof before it is published in its final citable 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.


http://www.elsevier.com/locate/memsci
https://doi.org/10.1016/j.memsci.2018.09.013
https://doi.org/10.1016/j.memsci.2018.09.013

An AB alternating diblock single ion conducting polymer electrolyte membrane for

all-solid-state lithium metal secondary batteries
Yazhou Chen, Yunsheng Tian, Zhong Li, Nan Zhang, Danli Zeng, Guodong Xu, Yunfeng Zhang, Yubao Sun,*

Hanzhong Ke,** Hansong Cheng***

Sustainable Energy Laboratory, Faculty of Materials Science and Chemistry,

China University of Geosciences (Wuhan), 388 Lumo RD, Wuhan 430074, China

Abstract

Lithium 4,4’-difluorobenzene sulfonyl imide is copolymerized with polyethylene glycol (PEG, M,, = 200, 400, 600, 800
and 1000) to synthesize a series of AB alternating diblock copolymer electrolytes (ADCE-1, 2, 3, 4, 5) for reducing the
crystallinity of solid-state single ion conducting materials for applications in all-solid-state lithium metal secondary
batteries. The free-standing film of ADCE-5 with the highest [EO]/[Li"] ratio (23.7:1) is found to display the lowest glass
transition temperature (Ty) and the highest ionic conductivities of 6.61x10° S cm™ at 30 °C and 2.24x10* S cm™ at
100 °C. The alternating architecture of the polymer effectively prevents the polymer from phase separation originated
from aggregation of the ionic groups as well as the ethylene oxide groups. As a result, segment motion may take place
readily in the amorphous region at low temperature. Subsequently, a piece of glass fiber mat reinforced composite
polymer electrolyte film is prepared for practical battery tests. The fabricated all-solid-state single ion conducting
polymeric lithium metal secondary battery is able to work at a temperature as low as 40 °C with stable cycling
performance. The battery delivers 102 mAh g at 0.1 C and is stabilized at 94 mAh g™ after 200 cycles.
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