Author’s Accepted Manuscript

energy

o ' storage
Electrolyte mobility in supercapacitor electrodes — materials

solid state NMR studies on hierarchical and narrow
pore sized carbons

N. Fulik, F. Hippauf, D. Leistenschneider, S.
Paasch, S. Kaskel, E. Brunner, L. Borchardt

www.elsevier.com/locate/ensm

PIIL: S2405-8297(17)30372-0
DOI: https://doi.org/10.1016/j.ensm.2017.12.008
Reference: ENSM264

To appear in:  Energy Storage Materials

Received date: 14 August 2017
Revised date: 20 November 2017
Accepted date: 10 December 2017

Cite this article as: N. Fulik, F. Hippauf, D. Leistenschneider, S. Paasch, S.
Kaskel, E. Brunner and L. Borchardt, Electrolyte mobility in supercapacitor
electrodes — solid state NMR studies on hierarchical and narrow pore sized
carbons, Energy Storage Materials, https://doi.org/10.1016/j.ensm.2017.12.008

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/ensm
https://doi.org/10.1016/j.ensm.2017.12.008
https://doi.org/10.1016/j.ensm.2017.12.008

Electrolyte mobility in supercapacitor electrodes — solid state NMR studies on hierarchical and
narrow pore sized carbons

N. Fulik®, F. Hippauf?, D. Leistenschneider®, S. Paasch®, S. Kaskel**", E. Brunner*", L. Borchardt®
YInstitute for Bioanalytical Chemistry, Technische Universitat Dresden, BergstraRe 66, 01069

Dresden, Germany

®Fraunhofer Institute for Material and Beam Technology (IWS), WinterbergstraBe 28, 01277 Dresden,
Germany

*Institute for Inorganic Chemistry, Technische Universitéat Dresden, BergstraRe 66, 01069 Dresden,
Germany

stefan.kaskel@tu-dresden.de

eike.brunner@tu-dresden.de

lars.borchardt@tu-dresden.de

ABSTRACT

Electrical double layer capacitors are in the special focus of current energy storage research due to
their high power density. They store charge physically by quick electrosorption of electrolyte ions on
the surface of porous carbon electrodes. However, fundamental insight into the storage mechanism,
especially on a molecular level is limited despite of the crucial importance to understand and improve
this promising technology. We have investigated and quantified the mobility of electrolyte ions in
supercapacitor electrodes by means of solid-state nuclear magnetic resonance (NMR) spectroscopy.
We could discriminate between the mobility of cations, anions, and solvent molecules. The exchange
of these species between different pore systems as well as between pore system and external bulk

environment is studied in detail by NMR spectroscopic methods.
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