
Author’s Accepted Manuscript

Structural and Chemical Synergistic Effect of CoS
Nanoparticles and Porous Carbon Nanorods for
High-Performance Sodium Storage

Limin Zhou, Kai Zhang, Jinzhi Sheng, Qinyou An,
Zhanliang Tao, Yong-Mook Kang, Jun Chen,
Liqiang Mai

PII: S2211-2855(17)30201-X
DOI: http://dx.doi.org/10.1016/j.nanoen.2017.03.052
Reference: NANOEN1880

To appear in: Nano Energy

Received date: 16 January 2017
Revised date: 31 March 2017
Accepted date: 31 March 2017

Cite this article as: Limin Zhou, Kai Zhang, Jinzhi Sheng, Qinyou An, Zhanliang
Tao, Yong-Mook Kang, Jun Chen and Liqiang Mai, Structural and Chemical
Synergistic Effect of CoS Nanoparticles and Porous Carbon Nanorods for High-
Performance Sodium Storage, Nano Energy,
http://dx.doi.org/10.1016/j.nanoen.2017.03.052

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.

www.elsevier.com/locate/nanoenergy

http://www.elsevier.com/locate/nanoenergy
http://dx.doi.org/10.1016/j.nanoen.2017.03.052
http://dx.doi.org/10.1016/j.nanoen.2017.03.052


Structural and Chemical Synergistic Effect of CoS Nanoparticles and 

Porous Carbon Nanorods for High-Performance Sodium Storage 

 

Limin Zhou
a
, Kai Zhang

b
, Jinzhi Sheng

a
, Qinyou An

a
, Zhanliang Tao

c,d, Yong-Mook 

Kang
b
, Jun Chen

c,d*
, Liqiang Mai

a*
  

 

 
a
State Key Laboratory of Advanced Technology for Materials Synthesis and 

Processing, Wuhan University of Technology, Hubei, Wuhan 430070, P. R. China 
b
Department of Energy and Materials Engineering, Dongguk University-Seoul, Seoul 

100-715, Republic of Korea  
c
Key Laboratory of Advanced Energy Materials Chemistry (Ministry of Education), 

Collaborative Innovation Center of Chemical Science and Engineering, College of 

Chemistry, Nankai University, Tianjin 300071, P. R. China 
d
Department of Chemistry, University of California, Berkeley, California 94720, 

United States 

 

chenabc@nankai.edu.cn (J. Chen) 

mlq518@whut.edu.cn (L. Q. Mai) 

 

Abstract 

Considering inherent large structural deterioration of conversion-type anode materials 

during repeated sodiation/desodiation process, the ingenious integration of both 

nanostructure engineering and chemical hybridization is highly desirable and 

challenging. Here, ultrafine CoS nanoparticles embedded in porous carbon nanorods 

(denoted as 7-CoS/C) were facilely fabricated via simultaneous in-situ carbonization 

and sulfidation of Co-metal organic frameworks (Co-MOF) and have been applied as 
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