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A B S T R A C T

A literature review was done in details in desalination by using electrodialysis reversal (EDR). All
available data – source of water entered into pretreatment and/or directly into EDR, physico-
chemical characteristics of water, targeted pollutants, methods and the reasons for the pretreat-
ments, specifications used of EDRs, developments/improvements in EDR, fouling causing
compounds and methods to control fouling, membrane types, membrane assembly, spacer, and
concentrate management, method, and recovering of ions were searched and summarized in
Tables 1–3. From the tables, the concentrations profiles of the targeted pollutants were observed
in different sub-processes (i.e., pretreatment, ERD dilute and concentrate streams). The percentage
removals of individual ion from different literatures were compared. The concentrations of
fouling causing compounds (for examples, CaSO4 and MgSO4) in concentrated streams were
eliminated by individual separation process with the specific different types of permselective
membranes in four different stages. All these summarized data were used as tools, references, and
comparisons to design and select the sub-processes in ILEDR project to treat the brackish ground-
water into the drinking water. Design includes designs I (using a single type of membrane pair)
and II (using four different types of mono- and di-valent permselective membrane). Permselective
membrane design shows 7% cost saving while comparing to the single type of membrane design
with the same water recovery rate, the same demineralization rate, and the same membrane life.
The saving increases up to 15–18% if membrane life is considered in the design.
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1. Introduction

Electrodialysis reversal (EDR) is a modified vision
of electrodialysis (ED) to reduce the membrane fouling
and scaling by reversing the electric polarity in a fixed
time interval. To avoid fouling and scaling, the polarity
of the electrodes is reversed in every 15 min, and the
flows are simultaneously switched so that the concen-
trate channel becomes the dilute channel, and vice

versa [1]. By revering the electrical driving force
pushes the charged particles off the membrane surface
back into the waste stream [2]. During the polarity
reversing, the reactions in electrodes are chemically
reversed [3]. Hydrogen and hydroxide ions are pro-
duced in negative electrode in Fig. 1, and hydroxide
raises the pH of water, resulting calcium carbonate
CaCO3 precipitation [3]. Acid, oxygen, and some chlor-
ine are produced from positive electrodes in Fig. 1, the
acid has ability to melt any calcium carbonate in atten-
dance to hamper scaling [3]. Thus the EDR process is�Corresponding author
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