
EDR (El di l i R l)EDR (El di l i R l)EDR  (Electrodialysis Reversal)EDR  (Electrodialysis Reversal)

Wh t i El t di l i ?Wh t i El t di l i ?What is Electrodialysis?What is Electrodialysis?

Electrodialysis is an electrochemical Electrodialysis is an electrochemical 
separation process in which ions areseparation process in which ions areseparation process in which ions are separation process in which ions are 
transferred through ion exchange transferred through ion exchange 

b b f DC ltb b f DC ltmembranes by means of a DC voltagemembranes by means of a DC voltage



Electrodialysis:Electrodialysis: 
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Electrodial sisElectrodial sisElectrodialysisElectrodialysis
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What is a Cell Pair?What is a Cell Pair?What is a Cell Pair?What is a Cell Pair?

•• Basic building block of an ED membrane stack.Basic building block of an ED membrane stack.
•• Composed ofComposed of

–– anion exchange membraneanion exchange membraneanion exchange membraneanion exchange membrane
–– concentrating spacerconcentrating spacer
–– cation exchange membranecation exchange membranegg
–– demineralizing spacerdemineralizing spacer

•• Several hundred cell pairs are assembled inSeveral hundred cell pairs are assembled in•• Several hundred cell pairs are assembled in Several hundred cell pairs are assembled in 
horizontal layers between two electrodes to horizontal layers between two electrodes to 
form a membrane stackform a membrane stackform a membrane stackform a membrane stack



Tough Properties for Long Tough Properties for Long 
Membrane LifeMembrane LifeMembrane LifeMembrane Life

Anion-Exchange Membrane
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Anion-Exchange Membrane
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Flow SpacersFlow Spacers
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Spacer ConfigurationSpacer Configuration
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Multiple layers of membranes and flow
spacers are configured into stack module



Membrane Stack AssemblMembrane Stack AssemblMembrane Stack AssemblyMembrane Stack Assembly

Basic Cell Pair Membrane Stack



Optimal Salt Remo al (50Optimal Salt Remo al (50 95%)95%)Optimal Salt Removal (50 Optimal Salt Removal (50 –– 95%)95%)
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Customizable forCustomizable for
Large Range of CapacitiesLarge Range of CapacitiesLarge Range of CapacitiesLarge Range of Capacities

Example: 4 Line, 3 Stage SystemExample: 4 Line, 3 Stage System
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Polarity ReversalPolarity Reversal
for A tomatic Selffor A tomatic Self CleaningCleaningfor Automatic Selffor Automatic Self--Cleaning Cleaning 

Low Chemical UsageLow Chemical Usage
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Polarit Re ersalPolarit Re ersalPolarity ReversalPolarity Reversal
•• Breaks up polarization films 3 to 4 times perBreaks up polarization films 3 to 4 times perBreaks up polarization films 3 to 4 times per Breaks up polarization films 3 to 4 times per 

hour, preventing polarization scalehour, preventing polarization scale
B k f hl i i d l d fB k f hl i i d l d f•• Breaks up freshly precipitated scale or seeds of Breaks up freshly precipitated scale or seeds of 
scale and flushes them to waste before they scale and flushes them to waste before they 
can grow or cause damagecan grow or cause damage

•• Reduces slime or similar formations onReduces slime or similar formations on•• Reduces slime or similar formations on Reduces slime or similar formations on 
membrane surfacesmembrane surfaces

•• Eliminates need for continuous chemical feedsEliminates need for continuous chemical feeds
A t ti ll l l t d ith idA t ti ll l l t d ith id•• Automatically cleans electrodes with acid Automatically cleans electrodes with acid 
formed during anodic operationformed during anodic operation



Colloidal DepositionColloidal Deposition
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Colloidal DisplacementColloidal Displacement
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High Water RecoveryHigh Water Recovery
(Up to 94 %)(Up to 94 %)(Up to 94 %)(Up to 94 %)
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SilicaSilicaSilicaSilica

•• ED & EDR do not remove or concentrate ED & EDR do not remove or concentrate 
silicasilica
–– silica is not ionized below pH 9 5silica is not ionized below pH 9 5silica is not ionized below pH 9.5silica is not ionized below pH 9.5

•• High silica levels in the feedHigh silica levels in the feed
–– no impact on water recoveryno impact on water recovery

•• 5 3 mgd EDR plant in Gran Canaria5 3 mgd EDR plant in Gran Canaria•• 5.3 mgd EDR plant in Gran Canaria5.3 mgd EDR plant in Gran Canaria
–– 85 % water recovery85 % water recoveryyy
–– 70 mg/l silica in the feed70 mg/l silica in the feed



Po er Cons mptionPo er Cons mptionPower ConsumptionPower Consumption

•• Power is significant cost component of Power is significant cost component of 
d li ti l td li ti l tdesalination plantdesalination plant

•• RO has lower power consumption over 2,500RO has lower power consumption over 2,500RO has lower power consumption over 2,500 RO has lower power consumption over 2,500 
mg/l TDSmg/l TDS

•• EDR generally has lower power consumption EDR generally has lower power consumption 
at lower TDS valuesat lower TDS values


