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Ions Separation

Inlet water/wastewater quality
TDS,  Conductivity, COD, TOC, Hardness, Ca2+, Mg2+

Product water quality – meet requirement
TOC, Conductivity, Hardness, Specific ions 

Monovalent ions
Bivalent ions

RO ? 
EDR ? 

Na+, K+, NO3
-, Cl- , HCO3

-

Mg2+, Ca2+ , SO4
2- , CO3

2-

cause scaling and precipitation
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Reverse Osmosis
(半透膜)

Salt and Water

WaterWater

PP

Salt

Electrodialysis
(離子交換膜)

Salt and Water

CationsAnions

Water

E E

Technical difference
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Inlet limitation
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Applications Integration 

Process
wastewater

Secondary 
treatment 

UF+RO
(UF)+ED

Reclaimed
water
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※Principle of ED – Ion Exchange Membrane, IEM

Electrodialysis (ED)
removes ions from water and wastewater using a direct electric charge to transfer the 
ions pass through anion or cation exchange membranes. The cations migrate to 
cathodes and anion migrate to anodes. 
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Electro-Dialysis reversal (EDR) 
reverses the polarity of electrodes 
periodically to improve anti-scaling and 
anti-fouling property, and also extends the 
lifetime of ion exchange membranes.

Mechanism
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EDR

去除溶解性帶電鹽類，連續式

主動控制冷卻循環水導電度！

你想脫多少(鹽)

就脫多少

脫不脫？

什麼時候脫？

脫的夠不夠？

Side-stream application
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Applications Integration 

Process
wastewater

Secondary 
treatment 

UF+RO
(UF)+ED

• Water reclamation
• Pharmacy recycle
• ZLD
• Ion resourcezation

• Concentration treatment
• Recovery rate enhancement
• ZLD
• Ion resourcezation

Reclaimed
water

• Brine deionization (Na+, Cl-, SO4
2-)

• Waste effluent deionization (Na+, Cl-, SO4
2-)

• Organic wastewater deionization (Na+, organic acid)
• Spent acid purification (H3PO4, H2SO4, HCl)

RO + EDRO + ED
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Thanks
蔡 翼 澤 0939-821-550
工研院材化所 水科技組
tsaiyitze@itri.org.tw
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