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R lons Separation

Research Institute

Inlet water/wastewater quality
TDS, Conductivity, COD, TOC, Hardness, Ca?*, Mg?*

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

Monovalent ions RO ?

Bivalent ions EDR ?
Na*, K*, NOy, CI', HCO;
Mg?*, Ca?*, SO,2 , CO,*
cause scaling and precipitation
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\ / Salt and Water \

Water Water Anions Cations
AP l AP

\_ Salt Y, Water
Reverse Osmosis Electrodialysis

(FEIR) (Bf 3 E)

Salt and Water
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Inlet limitation

Typical Feed TDS 500 to 10,000 mg/I <50000mg/L
Silica in Concentrate unlimited undersaturated
pH 210 10 3to 10

<10(5 min. test) for continuous

< 4(15 min. test)

e <15(5 min. test) for intermittent | for continuous

- < 0.5 NTU for continuous
ooty < 2 NTU for intermittent <0.3NTU

: 0.5 mg/| for continuous

FER AL 30 mg/L for intermittent <01 mg/L
TOC < 15 mg/I <3 mg/L
COD < 50 mg/l as O, <10 mg/L
Iron < 0.3 mg/l < 0.05 mg/L
Manganese, Aluminum | < 0.1 mg/I < 0.05 mg/L
H,S < 0.1 mg/I <10 mg/L
IR 60% or above 40~60%
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Process Secondaryw I UF+RO Reclaimed
wastewater treatmentJ L (UF)+ED water

400 T

lon
exchange

- em e o s s s s e

80 . .
Electrodialysis
Desalination Revers-e
Cost OsSMosis
(NT/M3) 30 |

Multi-effect
evaporation

1 5 10 50 100

Salt concentration (g/liter)
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i i Mechanism
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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.

_I_ -

Anion exchange membrane ~ Cation exchange membrane  Anion exchange membrane

. D r————2* Co
Electro-Dialysis reversal (EDR) | |

A C | A C | A C
reverses the polarity of electrodes o0, O

periodically to improve anti-scaling and
a_ntl_-foulmg_ property, and also extends the Lo o do
lifetime of ion exchange membranes.
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Process Secondaryw f UF+RO Reclaimed
wastewater treatment J 1 (UF)+ED water

\ 4

{ROLED} RovEd

l l

» \Water reclamation « Concentration treatment

« Pharmacy recycle » Recovery rate enhancement
« ZLD « ZLD

* lon resourcezation  lon resourcezation

I

* Brine deionization (Na*, CI-, SO,%) /
« Waste effluent deionization (Na*, Cl-, SO,%)

« Organic wastewater deionization (Na*, organic acid)
« Spent acid purification (H;PO,, H,SO,, HCI)
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