
Accepted Manuscript

Concentration-dependent charge-discharge characteristics of non-aqueous redox
flow battery electrolyte combinations

Anjula M. Kosswattaarachchi, Timothy R. Cook

PII: S0013-4686(17)32696-8

DOI: 10.1016/j.electacta.2017.12.131

Reference: EA 30919

To appear in: Electrochimica Acta

Received Date: 20 August 2017

Revised Date: 1 December 2017

Accepted Date: 19 December 2017

Please cite this article as: A.M. Kosswattaarachchi, T.R. Cook, Concentration-dependent charge-
discharge characteristics of non-aqueous redox flow battery electrolyte combinations, Electrochimica
Acta (2018), doi: 10.1016/j.electacta.2017.12.131.

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.2017.12.131


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Concentration-dependent Charge-discharge Characteristics of Non-aqueous Redox Flow 

Battery Electrolyte Combinations 

Anjula M. Kosswattaarachchi, Timothy R. Cook* 

Department of Chemistry, University at Buffalo, the State University of New York, Buffalo, 

New York, USA 

*Corresponding author. Tel.: +1 716 645 4327; fax: +1 716 645 6963 

 E-mail address: trcook@buffalo.edu (Timothy R. Cook) 

Abstract 

Non-aqueous redox flow batteries (naRFBs) are promising candidates as high-capacity energy 

storage devices. Although the wide redox windows associated with the organic solvents used in 

naRFBs are useful to realize high open circuit voltages, the low solubilities of electrolytes often 

minimize the energy densities. Strategies have emerged to increase the concentration of active 

materials employed in naRFBs; however, the dilute conditions typically associated with 

chronoamperometry and voltammetric experiments are orders of magnitude lower than those 

found in a working RFB. The electrochemical behavior of non-aqueous electrolytes may differ at 

high concentrations due to changes in solvation structure, aggregation, solution resistance, and 

mass transport, which in turn affect the overall cell performance. Accordingly, we studied a 

series of naRFB systems using ferrocene/TEMPO as a posolyte, and cobaltocenium 

hexafluorophosphate/N-methylphthalimide as a negolyte, to investigate the effect of 

concentration on charge-discharge profiles. Cycling studies were performed with four 

combinations of the above-mentioned catholyte and anolyte materials. Concentration regimes 

were explored ranging from 10 mM to 1 M depending on the maximum solubility of a given 
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