Accepted Manuscript

CHEMICAL
PHYSICS
Research paper LETTER

logical systems

A novel CoS,/reduced graphene oxide/multiwall carbon nanotubes composite

as cathode for high performance lithium ion battery

Xueling Zhu, Zhen Meng, Hangjun Ying, Xin Xu, Fangfang Xu, Weigiang Han

PIL: S0009-2614(17)30599-7

DOI: http://dx.doi.org/10.1016/j.cplett.2017.06.045
Reference: CPLETT 34907

To appear in: Chemical Physics Letters

Received Date: 23 February 2017

Revised Date: 20 June 2017

Accepted Date: 22 June 2017

Please cite this article as: X. Zhu, Z. Meng, H. Ying, X. Xu, F. Xu, W. Han, A novel CoS,/reduced graphene oxide/

multiwall carbon nanotubes composite as cathode for high performance lithium ion battery, Chemical Physics
Letters (2017), doi: http://dx.doi.org/10.1016/j.cplett.2017.06.045

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.


http://dx.doi.org/10.1016/j.cplett.2017.06.045
http://dx.doi.org/http://dx.doi.org/10.1016/j.cplett.2017.06.045

A novel CoS,/reduced graphene oxide/multiwall carbon nanotubes composite as cathode for
high performance lithium ion battery

Xueling Zhu,"***> Zhen Meng,"® Hangjun Ying,"® Xin Xu,** Fangfang Xu,***> Weigiang
Han*1,2,3

! Ningbo Institute of Industrial Technology, Chinese Academy of Science, Ningbo, China

2 School of Physical Science and Technology, ShanghaiTech University, Shanghai, China

¥ School of Materials Science and Engineering, Zhejiang University, Hangzhou, China

* Shanghai Institute of Ceramics, Chinese Academy of Sciences, Shanghai, China

® University of Chinese Academy of Sciences, Beijing 100049, China

Prof. Weigiang Han (Corresponding author):

School of Materials Science and Engineering,  Zhejiang University, Hangzhou 310027, China
Tel: (+86)-15888020179

E-mail: hanwg@zju.edu.cn

Abstract

To improve the electrochemical performance of the CoS, cathode, a CoS,/reduced graphene
oxide/multiwall carbon nanotubes (CoS,/rGO/MWCNTSs) composite was synthesized. The mixture
showed a high initial discharge capacity of 1562.6 mAh g™ and a capacity of 884.9 mAh g™ after
100 cycles at the current density of 100 mA g™ which were higher than that of CoS,/rGO and
CoS,/MWCNTs. The improved electrochemical performances were attributed to rGO and
MWCNTs which ensured fast Li* and electronic transport in the composite. What’s more, rGO
sheets wrapping tightly outside Co0S,/MWCNTs in CoS,/rGO/MWCNTs composite
accommodated volume expansion of CoS; and prevented CoS; gathering.
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Introduction

Nowadays, kinds of green energy such as solar power, wind power and tidal power have

become optional substitutes for petroleum and coal. For energy storage, lithium ion battery has
been studied for decades since it is first assembled by Whittingham® and is attracting more and
more concerns due to the high energy density and the environmentally friendly property.?® In the

studies of lithium ion batteries, metal sulfides cathodes have attracted much attention because of
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