
Accepted Manuscript

Full Length Article

Nitrogen and sulfur dual-doped chitin-derived carbon/graphene composites as
effective metal-free electrocatalysts for dye sensitized solar cells

Yi Di, Zhanhai Xiao, Xiaoshuang Yan, Geying Ru, Bing Chen, Jiwen Feng

PII: S0169-4332(18)30414-8
DOI: https://doi.org/10.1016/j.apsusc.2018.02.071
Reference: APSUSC 38529

To appear in: Applied Surface Science

Received Date: 1 December 2017
Revised Date: 26 January 2018
Accepted Date: 6 February 2018

Please cite this article as: Y. Di, Z. Xiao, X. Yan, G. Ru, B. Chen, J. Feng, Nitrogen and sulfur dual-doped chitin-
derived carbon/graphene composites as effective metal-free electrocatalysts for dye sensitized solar cells, Applied
Surface Science (2018), doi: https://doi.org/10.1016/j.apsusc.2018.02.071

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.apsusc.2018.02.071
https://doi.org/10.1016/j.apsusc.2018.02.071


  

Nitrogen and sulfur dual-doped chitin-derived carbon/graphene composites as 

effective metal-free electrocatalysts for dye sensitized solar cells  

Yi Di
1,2

,  Zhanhai Xiao
1,3

,
  

Xiaoshuang Yan
1,2

,  Geying Ru
1
,  Bing Chen

1
* 

 
and  

Jiwen Feng
1
* 

1.
State key Laboratory of Magnetic Resonance and Atomic and Molecular Physics,   

National Center for Magnetic Resonance in Wuhan,  

Wuhan institute of Physics and Mathematics,  

Chinese Academy of Science,Wuhan 430071, People’s Republic of China  

E-mail: chenbing@wipm.ac.cn ; jwfeng@wipm.ac.cn 

2. 
University of Chinese Academy of Sciences, Beijing 100049, P.R.China 

3. 
Wuhan University of Technology, Wuhan 430070, P.R.China 

Abstract 

The photovoltaic performance of dye-sensitized solar cell (DSSC) is strongly 

influenced by the electrocatalytic ability of its counter electrode (CE) materials. To 

obtain the affordable and high-performance electrocatalysts, the N/S dual-doped 

chitin-derived carbon materials SCCh were manufactured via in-situ S-doped method 

in the annealing process, where richer active sites are created compared to the pristine 

chitin-derived carbon matrix CCh, thus enhancing the intrinsic catalytic activity of 

carbon materials. When SCCh is incorporated with graphene, the yielded composites 

hold a further boosted catalytic activity due to facilitating the electronic fast transfer. 

The DSSC assembled with the optimizing rGO-SCCh-3 composite CE shows a 

favourable power conversion efficiency of 6.36% , which is comparable with that of 
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