Accepted Manuscript

Electrolyte cation length influences electrosorption and dynamics in porous carbon
supercapacitors

Boris Dyatkin, Naresh C. Osti, Alejandro Gallegos, Yu Zhang, Eugene Mamontov,
Peter T. Cummings, Jianzhong Wu, Yury Gogotsi

PII: S0013-4686(18)31488-9
DOI: 10.1016/j.electacta.2018.06.200
Reference: EA 32193

To appearin:  Electrochimica Acta

Received Date: 11 May 2018
Revised Date: 22 June 2018
Accepted Date: 30 June 2018

Please cite this article as: B. Dyatkin, N.C. Osti, A. Gallegos, Y. Zhang, E. Mamontov, P.T. Cummings,
J. Wu, Y. Gogotsi, Electrolyte cation length influences electrosorption and dynamics in porous carbon
supercapacitors, Electrochimica Acta (2018), doi: 10.1016/j.electacta.2018.06.200.

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.electacta.2018.06.200

Electrolyte Cation Length Influences Electrosorptamd Dynamics in Porous
Carbon Supercapacitors

Boris Dyatkirt', Naresh C. Ostj Alejandro Gallego$ Yu Zhan§ Eugene MamontdyPeter T.
Cumming$ Jianzhong W4 Yury Gogotsi

'Department of Materials Science and Engineering And. Drexel Nanomaterials Institute, Drexel Uniity,
Philadelphia, Pennsylvania 19104, United States

“Neutron Scattering Division, Oak Ridge National bediory, Oak Ridge, Tennessee 37831, United States
3Department of Chemical and Environmental Enginegrivniversity of California- Riverside, Riverside,
California 92521, United States

“Department of Chemical and Biomolecular Engineerianderbilt University, Nashville, TN, 37235, USA

Abstract

We investigate the extent to which the alkyl chamthe cation of an imidazolium-based neat
room-temperature ionic liquid influences mobilitgydaelectrochemical behavior in hanoporous
supercapacitors. Changing the cation chain lengtim fan ethyl (n = 2) to a butyl (n = 4) to a
hexyl (n = 6) group affects the electrolyte dynasnand their accumulation densities under
dynamic charge-discharge processes. We relied decolar dynamics (MD) computational
simulations and classical density functional the¢cpFT) calculations of our system to
reinforce the experimental results obtained froettebchemical measurements and quasi-elastic
neutron scattering (QENS). We contrast the differdynamics of ionic liquids in bulk and
confined states and demonstrate the effect of @aliercdimension on resulting arrangements of
positive and negative ions in pores. We correlaese fundamental properties with device
performance metrics in an effort to properly tailwgh-performance carbon supercapacitor

electrodes with non-flammable and electrochemicstyple electrolytes.

Keywords: supercapacitor; ionic liquid; molecular dynamidsnsity functional theory; neutron

scattering

" Corresponding author. Tel: 215 895 6446. E-maigaisi@drexel.edu

SCurrent address: U.Slaval Research Laboratory, Washington, DC 20373 US



Download English Version:

https://daneshyari.com/en/article/6602091

Download Persian Version:

https://daneshyari.com/article/6602091

Daneshyari.com


https://daneshyari.com/en/article/6602091
https://daneshyari.com/article/6602091
https://daneshyari.com

