Author’s Accepted Manuscript
journal of
_ , MEMBRANE
What' Makes Arorpatlc .Polyarmde Membranes SCIENC
Superior: New Insights into Ion Transport and %0 0.0 002 O
Membrane Structure %90 ,S:
030% 20!
%
Noga Fridman-Bishop, Viatcheslav Freger
www.elsevier.convlocate/mensci
PII: S0376-7388(17)30232-6
DOI: http://dx.doi.org/10.1016/j.memsci.2017.06.035

Reference: MEMSCI15347
To appear in:  Journal of Membrane Science

Received date: 24 January 2017
Revised date: 19 April 2017
Accepted date: 14 June 2017

Cite this article as: Noga Fridman-Bishop and Viatcheslav Freger, What Make:
Aromatic Polyamide Membranes Superior: New Insights into Ion Transport an
Membrane Structure, Journal of Membrane Science
http://dx.doi.org/10.1016/j.memsci.2017.06.035

This is a PDF file of an unedited manuscript that has been accepted fo
publication. As a service to our customers we are providing this early version o
the manuscript. The manuscript will undergo copyediting, typesetting, an
review of the resulting galley proof before it is published in its final citable forn
Please note that during the production process errors may be discovered whic
could affect the content, and all legal disclaimers that apply to the journal pertain


http://www.elsevier.com/locate/memsci
http://dx.doi.org/10.1016/j.memsci.2017.06.035
http://dx.doi.org/10.1016/j.memsci.2017.06.035

What Makes Aromatic Polyamide Membranes Superior: New

Insights into lon Transport and Membrane Structure

Noga Fridman-Bishop, Viatcheslav Freger”

Wolfson Department of Chemical Engineering, Technion — Israel Institute of
Technology, Haifa, 32000, Israel

“corresponding author, E-mails: vfreger@technion.ac.il

Abstract

Polyamide composites are instrumental to modern desalination technology;
however, reasons for the superior performance of polyamide membranes have been
unclear. Models usually view membranes as an array of charged nanopores,
however, observed discrepancies and inconsistencies call for more insights. Here ion
conductance in polyamide membranes was analyzed using electrochemical impedance
spectroscopy, focusing on the effects of salt type, concentration, and pH, which are
compared with the conductance obtained for a dense linear polyamide Nomex® of
similar superficial thickness. The results rule out the common view of polyamide
membranes as a homogeneous or nanopore array and indicate that they essentially
behave as thin films of Nomex. The salt exclusion in both materials is so strong that
uptake of protons (rather than sodium) dominates membrane conductivity yielding a
similar concentration-dependence. However, the conductivity of polyamide
membranes is much higher and equivalent to sub-10 nm Nomex films. These findings
are explained by the sponge-like structure of polyamide, containing voids separated
by thin polymer films, which can be adequately modeled as 3D random resistor
network. This unique structure, combining very dense (hence highly selective) and
extremely thin (hence reasonably permeable) films supported within a ~100 nm

porous layer is what enables exceptional performance of polyamide membranes.
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