
Author’s Accepted Manuscript

Impact of solution composition on the resistance of
ion exchange membranes

Shan Zhu, Ryan S. Kingsbury, Douglas F. Call,
Orlando Coronell

PII: S0376-7388(17)33203-9
DOI: https://doi.org/10.1016/j.memsci.2018.02.050
Reference: MEMSCI15975

To appear in: Journal of Membrane Science

Received date: 9 November 2017
Revised date: 21 February 2018
Accepted date: 23 February 2018

Cite this article as: Shan Zhu, Ryan S. Kingsbury, Douglas F. Call and Orlando
Coronell, Impact of solution composition on the resistance of ion exchange
m e m b r a n e s , Journal of Membrane Science,
https://doi.org/10.1016/j.memsci.2018.02.050

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/memsci

http://www.elsevier.com/locate/memsci
https://doi.org/10.1016/j.memsci.2018.02.050
https://doi.org/10.1016/j.memsci.2018.02.050


Impact of solution composition on the resistance of ion exchange membranes 

Shan Zhu
a
, Ryan S.

 
Kingsbury

a
, Douglas F. Call

b
, Orlando Coronell

a,*
 

a
Department of Environmental Sciences and Engineering, Gillings School of Global Public Health, The 

University of North Carolina at Chapel Hill, Chapel Hill, NC 27599-7431, USA 
b
Department of Civil, Construction, and Environmental Engineering, North Carolina State University, 

2501 Stinson Drive, Raleigh, NC 27695-7908, USA 

*
Corresponding author: Tel.: 1-919-966-9010; fax: +1-919-966-7911;  coronell@unc.edu 

Abstract: 

Resistance to ion transport in ion exchange membranes (IEMs) is detrimental to the performance 

of IEM-based processes. In this work we measured the resistance of representative IEMs, i.e. one 

cation (CEM) and one anion (AEM) exchange membrane, in 15 single-salt solutions using 

electrochemical impedance spectroscopy. Resistance was sensitive to solute identity only in the 

case of the CEM for which it depended on the counter-ion identity; the resistance of the CEM 

was mostly insensitive to the co-ion identity, and the resistance of the AEM was mostly 

insensitive to both the counter-ion and co-ion identity. For all solutes, membrane resistance 

decreased sharply with increasing solution concentration below 0.1 M, and remained 

approximately constant above 0.1 M. An empirical mathematical model comprising a 

concentration-dependent term and a concentration-independent term successfully described 

membrane resistance as a function of solution concentration. The model builds on that previously 

proposed by Galama et al (JMS 467 (2014), 279-291). We found that for both membranes, the 

concentration-dependent and concentration-independent terms of the resistance increased with 
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