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The Evolution of Deionization

(all processes still in use)

1st Generation

Pretreatment' | Cation/Anion' > Mixed-Bed '

Systems based on chemically regenerated ion exchange resins, the mixed-bed stage was
preceded by separate units for both cation and anion exchange.

2nd Generation

Reverse l
Pretreatmen . v '
etreatment Oerreels Mix-Bed

The need for reduced TOC'’s began the change to reverse osmosis (RO) , which used
membrane technology to dramatically reduce chemical usage in water treatment systems.

3rd Generation

Reverse l
Pretreatment , '
L; Osmosis e

With combination RO + continuous electrodeionization (CEDI) has made the total elimination
of regeneration chemical and brought a host of other benefits.
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DC Power Supply
and Electrical Controls
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IP-LX Module
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- Three Sizes in Standard Industrial Design
(Hot Water Design)

LX10X(H) : 5to 7.5 gpm
(1.1-1.65m3/hr)

LX24X(H) : 12.5 to 18.8 gpm
(2.8-4.2m3/hr)

LX30X(H) : 15 to 22.5 gpm
(3.3-4.95m3/hr)
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=>» Pharmaceutical ; Purified water, WFI

- Power : Make-up (Demi.) water

- Microelectronics : UPW (Ultra Pure Water)
- TFT-LCD : UPW (Ultra Pure Water)

- Reclaim and Reuse water systems
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Feed water Requirements

Feed Water Source : RO Permeate
Feed Water Conductivity Including CO, :
< 40 ys/cm
Silica (SiO,) : < 1.0ppm
Iron, Mn, H,S : <0.01ppm
Total Chlorine (as Cl,) : < 0.02ppm
Hardness (as CaCO,) : < 1.0ppm
Dissolved Organics (TOC)(as C) : < 0.5ppm
Operating pH Range : 4-11

!

!
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- Maximum Feed Temperature : 45C

- Minimum Feed Temperature : 10T

- Maximum Sanitization Temperature
80T (HWS Module only)

- Maximum feed Pressure : 100psig(7bar) at
45T Max. Temp.
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—>» Pressure Drop
Minimum Flow Rate2 & 2
10~15psig (0.69~1.03bar)
Normal Flow RateY & 2:
25~35psig(1.72~2.41bar)
Maximum Flow Rate &< :
40~50psig(2.76~3.45bar)
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LX Module Construction Advantage 1
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LX Module Construction Advantage 3
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LX Module Construction Advantage 4
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- LX In the Pharmaceutical and
Biotechnology Industry
A +EZ0] 2R SLCH
OlM=E2 =&
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= LX In the Power Industry
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- LX In the Microelectronics Industry

Resistivity
o L =H vs AR/ AY

TOC — 2Bt8 O = 1ppb O &

2 Xtd =&, Bacteria Ml A

=
= =M &S HA

SINES
Md 52 =228kd

Page 28 www.cswaters.co.kr



Capital Cost Comparison

MB LX

Equipment X X
Resins or cell packs X X
Regeneration pump X

Acid & caustic storage tanks X
Neutralization System X
Regeneration heat exchanger X

Control X X
Installation work ratio 1 0.25
Footprint ratio 1 0.15
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Operating Cost Comparison

Electricity

Regulatory costs
Regeneration chemicals
Regeneration rinse water
Rejection stream

Labour for regeneration
Maintenance ratio
Operating cost ratio

<
X X X X

P = X
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=>» RO system FAHES
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LX System Power Supply
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Benefits of Individual Power control
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Environmental Conditions
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Boiler Feed Water System:
Where Does LX Fit in?

Final Treatment
Well : > Primary
water l lon Polishing
Removal —
= Cation/Anion = Mixed Bed
Pretreatment > N Deionized
—> Water
Final Treatment storage
Surface
i ' > || Primary
water lon Polishing ||
Removal
» Reverse Osmosis = Electro Deionization

» l]on Exchange
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Electronics Water System:
Where Does LX Fit in?

Final Treatment
Well 7
water l, > || Makeup Polishing
DI —
= Regen MBDI = Virgin MBDI
Pretreatment 2-Pass RO b N Deionized
—> Water
Final Treatment storage
Surface T
> || Makeup
water DI Polishing || —

= Electro Deionization = Virgin MBDI
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- ORION

Compact Pharmaceutical Application
WEFI other Lap Application
See the attached Brochure

= SIRION

Compact for CDI + R/O Package
See the attached Brochure
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