
Author’s Accepted Manuscript

On The Mechanistic Role of Nitrogen-Doped
Carbon Cathodes in Lithium-Sulfur Batteries with
Low Electrolyte Weight Portion

Susanne Doerfler, Patrick Strubel, Tony Jaumann,
Erik Troschke, Felix Hippauf, Christian Kensy,
Alexander Schökel, Holger Althues, Lars Giebeler,
Steffen Oswald, Stefan Kaskel

PII: S2211-2855(18)30718-3
DOI: https://doi.org/10.1016/j.nanoen.2018.09.065
Reference: NANOEN3071

To appear in: Nano Energy

Received date: 10 August 2018
Revised date: 26 September 2018
Accepted date: 30 September 2018

Cite this article as: Susanne Doerfler, Patrick Strubel, Tony Jaumann, Erik
Troschke, Felix Hippauf, Christian Kensy, Alexander Schökel, Holger Althues,
Lars Giebeler, Steffen Oswald and Stefan Kaskel, On The Mechanistic Role of
Nitrogen-Doped Carbon Cathodes in Lithium-Sulfur Batteries with Low
Electrolyte Weight Portion, Nano Energy,
https://doi.org/10.1016/j.nanoen.2018.09.065

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
https://doi.org/10.1016/j.nanoen.2018.09.065
https://doi.org/10.1016/j.nanoen.2018.09.065


  

1 

 

On The Mechanistic Role of Nitrogen-Doped Carbon Cathodes in Lithium-Sulfur 

Batteries with Low Electrolyte Weight Portion 

 

Susanne Doerfler*, Patrick Strubel, Tony Jaumann
 
, Erik Troschke, Felix Hippauf, 

Christian Kensy, Alexander Schökel, Holger Althues, Lars Giebeler, Steffen Oswald, 

Stefan Kaskel* 

 

 

Dr. S. Doerfler, Dr. P. Strubel, Dr. F. Hippauf, C. Kensy, Dr. H. Althues, Prof. Dr. S. Kaskel 

Fraunhofer Institute for Material and Beam Technology (IWS), Winterbergstr. 28, 01277 

Dresden, Germany
  

E. Troschke, C. Kensy, Prof. Dr. S. Kaskel 

TU Dresden, Chair of Inorganic Chemistry 1, Bergstraße 66, 01069 Dresden, Germany 

Dr. T. Jaumann, Dr. L. Giebeler, Dr. S. Oswald 

Leibniz Institute for Solid State and Materials Research (IFW) Dresden e.V., Helmholtzstraße 

20, 01069 Dresden, Germany 

A. Schökel 

Deutsches Elektronen-Synchrotron DESY, Notkestrasse 85, 22607 Hamburg, Germany 

 

E-mail: susanne.doerfler@iws.fraunhofer.de, stefan.kaskel@chemie.tu-dresden.de 

 

 

Declarations of interest: none 

 

 

Abstract 

The lithium-sulfur (Li–S) battery is a promising alternative to overcome capacity and specific 

energy limitations of common lithium-ion batteries. Highly porous, nitrogen-doped carbons as 

conductive host structures for sulfur/lithium sulfide deposition are shown herein to play a 

critical role in reversible cycling at low electrolyte/sulfur ratio. The pore geometry is precisely 

controlled by an efficient, scalable ZnO hard templating process. By using an electrolyte 

volume as low as 4 μl mg
-1

S, the beneficial nitrogen functionality leads to a twofold increased 

cell lifetime turning our findings highly favorable for real applications. Stable cycling of up to 

156 cycles (59 cycles with undoped carbon) with high sulfur loadings of 3 mg cm
-2

 is 

achieved. Operando X-ray diffraction measurements during cycling show the transformation 

pathway of the sulfur – polysulfide – Li2S species. The observed intermediates critically 

depend on the nitrogen doping in the cathode carbon matrix. Nitrogen-doped carbons 
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