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EDI is a continuous electro-chemical process of water purification where ion specific 
membranes, mixed bed resin, and a DC voltage across them, replace the standard acid-
caustic chemical regeneration process. 
 
 
 
 
 
 
To the right is a picture of a  
simple EDI unit with two 
modules, inlet and outlet 
valving, pressure gauges, 
flow meters, sample valves, 
and a water quality meter. 
 
This EDI unit is a simple device 
that takes up little room 
compared to an equivalent 
automatic mixed bed 
deionizer.  It eliminates the  
need for strong chemical  
handling, storage and  
neutralization. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Cal Water  EDI Unit, 2 Modules, 20 GPM 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
An EDI Cell consists of a series of thin chambers that alternately contain mixed bed resin 
for water purification and a concentrate water flow to carry away impurities. Ion-specific 
membranes, cationic on one side and anionic on the other, separate the chambers.   
 
A cationic-specific membrane will only allow positively charged ions to pass, while blocking 
the passage of negatively charge ions.  An anionic-specific membrane does just the 
reverse.  Neither membrane will allow water to pass. 
 
High voltage DC Electrodes are located on either side of the sandwiched resin/concentrate 
chambers.  There can be from 4 to 100 resin chambers in an EDI cell, depending on the 
manufacturer. 
 
As water begins to flow through the cell, the charged ions in the water in a resin chamber 
are captured by the ion exchange resin.  When a voltage is applied (200-400 VDC)  across 
the cell, the captured cationic (+) and anionic (-) impurities begin to migrate across the 
resin bed in the direction of the appropriate electrode.  The ions them pass through the 
ion-specific membranes into the concentrate chamber.  The ions are kept in the 
concentrate chamber by the reverse charged membrane on the adjacent resin chamber, 
thus trapping them in the concentrate stream. 
 
 

 

 

 

 
 

The Electrodeionization (EDI) Process 
 



 
 

 
Standard EDI Feed Water Requirements 

• RO feed quality:  30 ppm or better 
• Water Hardness:  0.1 ppm   
• Iron (Fe+++):  0.05 ppm 
• Free Chlorine/Chloramine:  0.01 ppm 
• Maximum inlet pressure:  80 psi 
• Maximum inlet temperature:  90°F 
 

Normal EDI Product Water Quality 
EDI units produce a high quality water that typically ranges from 16 to 18 Megohms/cm³.  
 
NOTE: Silica and carbonate content in the feed water dictate the quality of the water 
produced. 
 
EDI Post Treatment 
If an ultra high quality water quality of 18.3 megohms is required, and high purity service 
mixed bed deionizer are needed, throughputs of up to 500,000 gallons per cubic foot of 
resin can be achieved before an exchange is required.  
 
Summary 
EDI makes the use of portable exchange deionizers with off-site regeneration very 
attractive.   No matter what the water quality target, with RO/EDI and PEDI if necessary, 
the user still does not have to deal with hazardous chemical and disposal of regeneration 
wastes.  These combined technologies are reliable and cost effective. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Electropure Cell 
 

EDI Applications 
• Power / Utilities  
• Biotechnology / Pharmaceuticals  
• Semiconductor / Electronics 
• Surface Finishing (Automotive, etc.) 
• Consumer Goods & Cosmetics 
• General Industry 

General Electric Cell 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

System Design Choices 
 
Electrodeionization (EDI) an excellent chemical-free alternative to in-plant regenerated
deionizers for removing dissolved solids from RO product water.  EDI is both safer and
more user friendly than chemically regenerated deionizers that require the storage and
handling of hazardous regeneration chemicals such as sulfuric acid and caustic soda.  
 
Normal EDI recovery is 90% and average water quality is in excess of 17 megohms, both
of which are excellent for a water purification device.  But in certain specific applications,
modifications have been made to the basic design in an effort to improve both.   
 
The following is a list of available designs and design modifications that have met with
some success: 
 

A. Basic System 
B. Brine Injection 
C. Concentrate Recirculation 
D. Concentrate Recovery 
E. RO/EDI Combined 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The basic design has the virtue of low cost and simplicity.  The water connections, 
electrical wiring and operation of the system are simple.  Once the principles oF EDI 
operation are understood by operators, the correct operation and long equipment life of 
the EDI and its components are assured. 
 
 

 
Basic System 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Brine I
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A dilute brine is used as the concentrate tran
idea is that brine will assist in the removal of
quality water. 
 

Concentrate
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Concentrate recirculation is similar to brine in
as the concentrate transport solvent to remo
the higher TDS will assist in the removal of t
quality water. 
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 Recirculation 
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Concentrate Recovery 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Concentrate Recover is used to reclaim the water used to carry away the ions removed by 
EDI.  This concentrate water is frequently better water that what is being fed to the RO 
ahead of the EDI unit.  Concentrate recovery allows the EDI unit to be virtually waste free, 
with only the Electrolyte stream going down the drain which is usually 1% or less of the 
feed water. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
RO/EDI Combined 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Combining RO and EDI on the same skid is a natural.  This arrangement will be widely 
used in the future for applications where RO water isn’t quite good enough, and follow-on 
deionization is required.   
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Standard Features available from most manufacturers: 
• EDI Cell flow capacities from 1 to 20 GPM, modular 
• Adjustable 400 VDC Rectifiers 
• Plumbing, feed, product and sensor connection are solvent welded Schedule 80 

PVC, with other materials available as an options. 
• Liquid filled SS pressure gauges. 
• Conductivity monitor for outlet water quality 
• Individual Cell waste and electrolyte control valves, pressure gauges and flow 

monitoring rotameters.  
• Epoxy coated carbon steel frame 
• Control panel 

Options available from most manufacturers: 
• EDI Stack Choices: Industrial cells standard, Pharmaceutical cells  
• Smart 400 VDC Rectifiers 
• Dual channel conductivity monitors for monitoring inlet and outlet water quality 
• PLC Control, Programmed for Intuitive Operation/ w/ Ethernet connection. 
• Touch Screen Controls 
• Stainless steel or powder coated carbon steel skids and frames 
• White epoxy control panel 
• Visual, back-lit Electrolyte monitoring panel  
• Paddle wheel and turbine flow meters 
• Temperature and pressure sensors 
• Concentrate loop with conductivity and flow sensors 
• Plumbing, feed, product and sensor connection are available in fusion welded 

polypro or PVDF. 
• TriClover style Sanitary Connections 
• Liquid filled SS pressure gauges w/gauge guards. 
 
 I Advantages 
• An EDI unit after an RO unit, effectively replaces chemically regenerated deionizer

without the chemicals, regeneration steps and associated labor.  

• Membranes and electricity replace chemicals and frequent regenerations 

• EDI units are mechanically simple when compared to typical regenerable ion
exchange systems. 

• EDI units are in Continuous operation 24/7 with no halts for deionizer regeneration. 

• EDI eliminates all hazardous acid and caustic wastewater neutralization required by
chemical deionizer regenerations which result in large excesses of salts to drain. 

• As a result of pending workplace and security legislation involving employer liability,
more demanding rigorous safety, security and handling protocols will be required
that will make chemical-based deionizers more expensive to operate.  EDI
eliminates this problem. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

For More Information Please Call 
 1(800) CAL-WATER - (800) 225-9283 
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