Accepted Manuscript

Effect of electrolyte cation on the charge storage mechanism of manganese dioxide
for electrochemical capacitors

Madeleine F. Dupont, Marveh Forghani, Amanda P. Cameron, Scott W. Donne

PII: S0013-4686(18)30659-5
DOI: 10.1016/j.electacta.2018.03.141
Reference: EA 31507

To appearin:  Electrochimica Acta

Received Date: 6 February 2018
Revised Date: 21 March 2018
Accepted Date: 22 March 2018

Please cite this article as: M.F. Dupont, M. Forghani, A.P. Cameron, S.W. Donne, Effect of electrolyte
cation on the charge storage mechanism of manganese dioxide for electrochemical capacitors,
Electrochimica Acta (2018), doi: 10.1016/j.electacta.2018.03.141.

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.2018.03.141

Effect of Electrolyte Cation on the Char ge Storage M echanism

of Manganese Dioxide for Electrochemical Capacitors

by
Madeleine F. Dupont, Marveh Forghani, Amanda P. €&am Scott W. Donne*
Discipline of Chemistry, University of Newcastlealaghan NSW 2308, Australia

Abstract

The performance of manganese dioxigd0O,) as an electrode material in electrochemical
capacitors is examined in aqueous electrolytes .6f N Li,SO;, N&SQ,, K,SO, or MgSQ.
Performance and mechanistic analysis is conducs@tycyclic voltammetry and step potential
electrochemical spectroscopy. The choice of caaffects electrode performance, and this is
explored in terms of the bare and hydrated ion, siné their interaction with theMnO, surface
and bulk structure. At fast sweep rates chargagtis dominated by double layer formation on the
geometric (outer) electrode surface, in which cdse smaller hydrated cations are best. At
intermediate sweep rates charge storage occurslodale layer charge storage on the porous
surface and diffusional (or pseudo-capacitive) psses, and is determined by the affinity of the
cation to its hydration shell. lons with a lowerdngtion shell affinity are more likely to undergo a
solvation shell rearrangement or desolvation ineortb access the smaller pores or undergo
insertion into the bulk of the electrode. At sloweep rates, charge storage is via diffusional
capacitance. This mechanism is similarly dependarthe ability of an ion to undergo desolvation
to be inserted into the bulk of the electrode.
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