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N oo

BHUYXY 20 MY ¥ES EBOHAM &5 R =
g o) g8 #eo 20 wWek & # ZEFH
0F2isl 2 U

£9 AL80| FIsta UA=2LL,
o FAdlet My FIiJt

HA IUoE oY AXNYUYHLE U RS0 dEyLHL, MRsaay, YA
I HRAFSIA, MM R HPSMN & U2 20UAM
80 Aed, 4 Y 4oa3He =yu A &4 H ZES AZFANY F4H
480l W A0S LEIWD UL,
2 A ZES NSTOIL YOUY2 UFEEY 2AAMI HSHE 2Yst AN Z&d
MAaZoiLt BHY ZANE W @, U Zue X4 HZEAeE UFR29
FALE S SFL A2 FNHAIT UL

U A&4 NZEXAE 90% 0140 O/2RFAE ABsle 0I2n#Y Y UF, R/O
System® 22 MembraneS M8 &= Membrane SystemS HH S HEBs UL

JIU 24 XY PlantiiMe 84 HXa System2t 11X
System0O| 4% AU Plant7t 248 Y EHT UY.

M2 SystemOls STAHM, ofl N, 47 S0 HS8HUD YW B Systemol
MembraneS HEBE £ YU ZYdME SEE A8 MASD R X2 Y
System0l Media Filter® A8 8T, '

4= System R FESF

el System®E T XY FHUZ2E UHAM
Hx2l SystemS3 HAD IWAUAM HB&2 UE
2} System¥E BAS HHSIULL

£ ot5l= SystemOl X O{Jjol=
242 Systemo| P YN

A&4 SystemOlE 27 £E wWat O A0 YN L= SHUUM ABHE X

g

% SystemOl 0IF 219 GradeZ UEZHBYNM HELIDUE SystemE I ZE SR,

o~

&) Membrane® X 8% EZ&$£HX System0l ZEJ13t2 A0 R/O, ED, EDR, CDI (EDI)
22 Membrane System? E4 3 B HESAL

e mH



£42 £30 TN Us MHH, RIS
£x2l System2% HHE D 2X¥eR £&
2H3 MHE S8 2t YUAN HAUY,
249 49 AAE YHHANE $D AE2HE BoOldwe 238 £EFA O
A0l YR HXUBYUM AMEHE Z&49 £F0 OoFHM IO GradeZM
ASTM (American Standard of Testing and Material) % SEMI (Semicopductor Equipment
and Material Institute) 7t K A8t J|E X = otel E2F &

RSB

b

g9 £3

&t = . ASTM SEMI
BIXE (MQ2.em at 25T) 18 17
Ol g Xt & (maxEA.nd) 2(lum 0l 4h) 1 (0.8 um 014}
4t e 2f 0L+ (max.EA/100me) 1 200
TOC (max. pg/ L) 200 75

MNIII 2l8tol ST, AX, of, &, UXY, ol2rngsANM X

I8 U5
4RSS ZHES 23 SOl W ZYANH ZESNZE ALUES FHsH B
YoM RFSE YuH SHS ot Y 2O

Device 64K 256K ™ 4M 16M
Resistivity (MQ - em.25T) | > 15 >17 >18 >18 - >18
Particle (ps/cc)> 0.2ym 100-200 <50
Particle (ps/cc)>0.1um <100 <20
Particle (ps/cc)>0.08um <1 _
Particle (ps/cc)> 0.06im <05
TOC (ugC/ ) <500 <100 <50 <20 <10
Bacteriurn (ps/cc) <1 <0.1 <0.05 <0.01 <0.005
Resolved oxygen (ugQ/ ¢) <100 <100 <50 <50
Silica (1gSi0»/ ¢) <10 <10 <5 <5




2-2.

Item Unit 64K 256K 1M 4M 16M
Resistivity MQ - cm at 25°C| >17 >115 >17.5 >18 >18.2
Number of Particles pcs/me <50 | <20,<50 [<10,<30 |<10,<30 |[Trace
Counting Size m (0.2) | (0.2) €0.1) | (0.2) (0.1)} (0.2) (0.1)] (0.09)
:::i:g:ﬁsm cfu/100mt <2 | <10 <1 <05 | <01
TOC ng C/ 8 <200 <100 <50 | <30 <30
Si02 ug SiOx ¢ <20 <10 <5 | <3 <3
Dissolved Oxygen mg O/ ¢ <0.2 <0.1 <0.1 <0.05 | <005
Na ug Na/ ¢ <1 <1 <1 <0.1 <01
K ug K/ L <1 <1 <1 <01 <0.05
Ccr ug CI°/ ¢ <5 <5 <1 <1 <01
Cu ug Cu/ : <2 <2 <1 <1 <041
Fe ug Fe/ - - <1 <t. <01
Zn ug In/ L <5 <2 <1 <1 <0.1
Cr ug Cr/ 8 - - <1 <0.1 <0.02
Mn 148 Mn/ ¢ - - <1 <05 <0.05
~
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HH&0 ZT&+ XA Polishingdt= i UL,

M Hat2l 98 Polisher, Bacteriall 4t
MF LI UFS9 222 ZHAE st

ENsles 8&=8
oss

ASRBANE &40
28 s

Olg 23l HA EMEXN ZE&
ALd #4720 % HBEC DYRE MHGE

T4 s},
el & sty ey, 225, SUES, Hee, JE
bl bS] (&l 84, 8%, o, 55, 42, 2IE
1 & = & & A Y@, ol2mE, RO, UF, 0| 22 & Polisher, MF,
€@, T, 718 =23l, 2E
= T & 73 A ol 2 & Polisher, &4 %, UF, RO, 71E
USE POINT
ad 1. ?ISEP-?—HI_’E System Flow



2-3.

Ph

T = System® & E

ZEaHM X System® HEUE ot ¥t

YEAR 1965~1974 1975~1979 W 1980~1984 1985~1990
Firstr LPretreatment ' LPretreatm@ LPretreatmentJ ‘ Pretreatment
Puification l i i l
System | ro ||| =sr ||| s |

L v v
L =1 ||| ro ||| ro |
v ]
uv
Oxidization
System
Flow l l l
lon Exchange lon Exchange lon Exchange lon Exchange
Resin Resin Resin Resin
! ] ! )
Second
Puiggation [ w ] r d ] \ e ]
System i ’ )L l
Clean lon Clean lon
Exchange Resin Exchange Resin
! ) Iy
Lm0 wm T v | wsro |
'f::;tg:)y 10 ~ 16 16 ~ 18 > 18 > 182
(':z;‘}‘;f) 100 ~ 300 10 ~ 100 1~ 10
e 1~ 10 01 ~ 1 001 ~ 0.
Quality
(Tp(sbc) 100 ~ 500 5 ~ 100
Total,pi;lica 100 ~ 500 5 ~ 100
(23) < 100 10 ~ 50

Trend of D. |, Water Purification System




2.4

70 ~ 80U ZE S ME System? 2 HUiY BY Flow

itr

Raw o Micro Point
n
Water— Pretreatment . —»of Use
Exchanger Filtration
Itr: r In_Ear!
Raw Pretreatment Reverse lon
Water > Osmosis > Exchanger
>
Point Mi \E UV
icro ,
f Use < -
° ¢ Filtration Polisher Sterilizer
itra Pur r m _in Early 1
R
V\?::er ——piPretreatment | __3lion Exchanger
Point
R.O £ uv
— ’ . <
of Use or UF Polisher Sterilizer




itra Pur r m_{n Middl '
Raw Pretreatment Reverse Vacuum lon
Water > Osmosis Degasifier Exchanger
Point Ul \E UV
tra .
of Use —€ -
h Filtration Polisher Sterilizer
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4.1

Hiel System
System2 #4429 £EN we Ygyoez 3T AXM KU M SHIFE

SEY % o, EHSES UREe X2 SystemOl HSHO WO HAMUY
O Eo M HM H4E2 Moste.

H

KM= System

M T System WK

Mz Fxe 3342 0887 AS0 MUSes System2 =
MzaxoM Ul—:—-E-S’-l B &8s MAHSH xes Systemoﬂl\‘l 2IHE ABAM

ol ota=s A gl

e atgolMeE IC2RE LS, SLSIZ EHEI St wat g3 Xe548 A3y
2

ZIWI GO EHBA SystemOlM HBEEO JZES MAY & UEH
IHE 8D Uch
=2

FAZBAE £€
/\
e

E-i)

A

& uel these c4£EA0s R/OSI ¥ UBAZAE H 880 OlSnyFXA
o B2 ste System% TYs DEE9 =48 Y5t UG,

ERFAXNFALYE HLLIT T HA Wt etk 40 USSH A,

= Mz SystemtlM HE=H1 Ye WEXHO SLHZIFS USDY &L

@ C/EX + D/G + A/EX |+ MB-P

@ R/O + DG + MBE

® EDR + R/O + DG + MBE

@ R/O + DG + cDl + MBP

® EDR + R/O + DG + Dl + MB-P
® SF + R/O + DG + MBE

CEX : Yo|2 nay DG : $oy

AEX : g0l nay MB-P : & 44 Pollisher
MBE : By ol2npy R/O : o A S QLB R
EDR : I AR cDI oS EeY AR
SF HAOBHE
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4.2

0l SystemZE SWHM & %0 MBI Ue System® QM Systemt @ System

Ol %2 @Y SystemOl Julol ML D AL
adur NS AMEA DRIT JUM XNESA %D AULH @Y System? AZHOS
BRE H20 SCEHO X2 HAJ MASLHE D AL

SHE3FH0 HBHD Ue omatEolu R/O Y EHIINEAAN WM
LA™ UM OJIdAME MM MU AYASD

bl

[0

L
= [*
Ha2 £+HZX Systemol HEH
Us UAZ 088 IINFEMFXN

RN AFKEOSHA W U0 HYsCl

OISNEHUS 2D FLANE MESI0 F45Y O2MHRES HHele WHeE JIyest
ofuiel MANe2 &0l 8L Ues wyoith
SR HNBED Ues VRRELXNYES SA4MNL EMN22 USFDH 22 Sy
OMeE MYULHS HE0 BFANM EFMN2=2 HE 58D UL,
URA YU HXYsY SELN MUY SELHO ZERNS HWoH U2+
EEYHIN MYHY EEWYO WU HXNE RAOjetD BEU,
FAES MMM A0 3D D= XMFsE 848 U MYUAZ0 H2H
MY Hezo HH FAM0 48R F88 /80 AL
ool pEueg
Strong Acid Cation Resin
Ca 2HCO3 Ca 2H,CO3
M . SO + 2RH — 2R - M + H2S504
8 2CI - g 2HCI
2Na 2NO3 2Na 2HNO;3
co|2naue
Strong Base Anion Resins
H2S0, SO
2HCH 2CI + 2H0
2H.8i03 | 2R-OH - R - 2HSi03
2H2CO3 - 2HCO3
2HNO3 2NO3
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4.3

Reverse Osmosis

AMSFUUE KEET BHUM D5E 8HCR 0|SstE HAN A

g8 FHYE dtuiwg
L2 UAHTE DSTHRUAM %S ot ¢US E3l 15559 BESB8 Basuy

Module2 Z S A% # (lollow Fiber) 2 Spiral Wound TypeOl 0| A8 H1D oy
ESLHAT System0Oll X EE = R/O System? TAS EAMXHOZ Heat Exchanger. Micro

Cilter, High Pressure Pump, R/Q Block, Chemical Injection XAl Cleaning XA £E€ 34
&, :

R/O System® #1453 X2l ¢ ST A0 Wt Single Stagelt Multiple Stage® 74 & Ct.

A Single and Multi_Stage R/Q System

= Permeate

Parmeate

oA A
ETTAE

SHUM HNES - R/O System2 U P F Multiple Stage System0l = 8 & C}.
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4.4

4.5

€ 17| (Degasifier)

218X E 50 S0UAs @I

—

8 daNHE SH2Z HBSH SIS
£ R/O System0l 28l X=X aeu 02

g$4R oM MHEC
agiul OlAE S02 DWELXNHUN LoadZ? HESHI W20 0 Loadd F0/71 2l
Degasifier® = E8tLt,
g20idle HHEFIH ULt AN ZHES
ZHESHLZ= BEMULNAHI HEH

1z

EANL MIY2NNMNCZ UEL., L
P [
f ooy

o
2
=
=

=~
T T

EEMHI UL MH2AINSEELL 55 US4 €0

o g Hel+8EME (ppb)
== plp] 40~50
B e ]9 = 10

Max. 100
o [ A j j
A4 I Nor. 500~ 1000
Zu4RY <5

HIHEMY (ED & EDR)

I F M ol = Electrodialysis(ED)2t Electrodialysis Reversal. (EDR)0| UC}.
SUHMM HISHYU2 HYI MM 48 s&Hstle RO HESHD U2Y
SystemOf EDJt H & AU BMMMX L2AX A B UCEH

FX

H}

Jdeiu 0|3 22 HEIME =AY Systeme F Tt Mol EDL EDRS HE
st AUCH

1 ol2mggy

O2RUS LIRS OSRUSLNE YYHE UE RS AOIsIH F=S
33| DIME ME8 %D 0| 22 B £&= LS04 YO Jiss Y5 P8
JIMME %EMd BEE 1 UsIIA UL ol2ug Y7 EEHN Us
ez HME B2YFoAM nHO2 HId os vl IR UYHYFZ
EHdE UEYHO. & Lo2un@ddMes Y0i2US8 SYAMID Soi2nsy
AME S0i2%U8 SRAMIE S48 8O

o=
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2)

MIIEN #el (ED)

otel DHOUAM S(-), & (+) YSL0AM YOI LY K&t S0|2 REY A8
Wetol Ci4 & EStD oo daid 8Y, g X AE+LE M2 Y3A
olol RS SHICE Y (+)2 HE U= Na' 0|28 8I&F2=2, 8(~)9 Mot #

diE= CU 022 Y3522 Y MIEEMN A o[ s 8Lt
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a 3 a [K a”

o T
+ Nl+

1¢4] <) © (

€) (@

-8

Na
(
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K:gol2naet () : 5584 () : siM4d

YSHMes S012 wEAo AN SIFH Yo/l uU Us BF(DAMAME
B 029 TY Lo Us US YUY S0 WM MY SUHE =3I
ALH, BUY 022 XNFEAN MZ R Us BE UH & U2H, £ ME
OlR8 Ue T|UM 0 F(dE2 BH2: 022 ol2agas MeUSFHY
oM MM (d BEUHZ RAUO EIHE8IA L.

322 0 (dBAdAME M Eol o0 gdE O .

0 (d) B O0IR8 (c) BoAMe YREL2E Y02 RyY0 Y2, SIHMNE
S0/2 n#Yol A20, EUQ 022 0IF Ao HYERL AWM MAHD
HA(E) W2 UIJA KA &C. £ 0Rs BoAMY o282 ARFEA (o
ZUZS 80E & A2H (o) BoME HE0 SN 5R/0 Yoo,
0|2t &0 02 YUY S22 WHPYS DS ZEAAH 0Bt Us
TIEMUMe, HEH 559 HHE SUR e 22 529 SYYU, WP HE
559 2USET FUMAL [ UL R St HASE U IFRNSBE
=20|2 510, YS BUS WRE St ISE LYY Sof FESHD U
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3)

EDR (Electrodialysis Reversal)

EDR System? J{2X¢Q et 24 EDSt SYUSICL

a2t EDR System®l M & Membrane Scaling®t FoulingE Controldt 2| 96104
M3 Gz HESH XSGt A0l 2 XO[FHOIL

EDR SystemOlME= 24E M3 S50 948 FI2 ot 01240 Membrane
Stack tHe] 0|29 HES LEF 6130 HHE Scale FilmE Control 8tH &Lt

0| SystemO 28t AIHS 0¥ B 20 Tank A2 Tank BY T3 IHES M2
E’_*EHOlC}.‘ 3 A2 #0| Demineralizing Compartments =40 Sttt & H
Concentration Compartment2 & 0{ Concentration CompartmentJt Demineralizing
Compartment® & Ct.

Olu} Concentration Compartment®i A @4 & ScaleOlLl H2 HXMFS0 94 MFH

o
ol wEA wWESI WRo EDR System2 ScaleOjLt &2 A XE Controldl
Of & # M ZAQ SystemO| T,

Tank A

il 1
~ Cathode (-} W Anode (-)
O

c A ‘ [
Cancentrate

Demineralized

Tank B

{it

@ @ Cathode (-}
()

O,

< ‘ A [«
Concantrate

Demineratized

Anade {+)

1Y B. Electrical Polarity Reversal
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012 22 DER System2 4% 2l Plantol M R/O AHiel HA2 HU= M50
R/O 4Blo Load® BN FE A48 stch EDR System? Flow DiagramE g C2t

&,
HEe g EAAYN ZHEOO0F Gte M MEgAol wat ML
0|8 0.

EDR SystemS FoulingS ZAoANH SHAAS BIAIIRD

Chemical®l AtRY UL 8 JHXM 2 System? FMMEML M2AYS FHYMAUCH

EDR SystemOll & Al A4 9] Recovery® #4488 £0/1J1 #15t0 DC 39

ol 2
fE_

CleaningE 8 $# &t

Feed inlet

Concantrate (niet

Concentrats
Make-up

I———- Elecirode Wasle
| v rovsrres
L= 2
° L__/ Membrane
Elecirode Stack
Fead

o

FIITIGIS

[——’ Elecirode Waste

\_{ Product
Oft-Spec

Product

Cancantrate Racycle

Concentrate Blowdown

218 C. Typical EDR Flow Diagram
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4.6

CDi (Continuous Deionization) System

CDI System2 lon Exchange Resin® lon Exchange Membranelt X J| 8 0| & 5t0{

&y
NEHEES ®BHOR ML <

=2
Y X 2 Reverse Osmosis System@t Z 0| ALE 6t
System2}t Softener®t Z 0] AI86t= System2 2 PRI,
0l CDI System2 %2 WY& System2 2 WE A ZEL X&$MA Planttl %0 HE
5O #2 ZU8 €D U0 HANe YL TLYM MHUUE HBHO F2
a8 g0 YL},

Ee FIWel HA Y HEH MY FES duMddis M2 3O CDl Systemol
HEHO RFHD UL

0l CDI SystemZ J/&9 OB2R#LXNE AEStE Demi
Systemite Eid HIIN2ZE 028 MM WRd HYs sl YFS A86HA
@den ool & MMHoo MAMLX Qo CDIYY 2YAMN EH8de Chemical
Cleaning W 42 X 2[8lH =& System22 22 2384 CDl M2 System0 FIIHD
ALt 2o Yk,

1) CD 24 A #e

CDl EAE DA FAIE HHZ 42 Y02 DYy S0/2 DY Y3
S3A0/0 WPE BP0 YS, EDE Of Y3 SIA0l0 Spacer& 0l AN
SHEVLEY JMBEECER IPREHON FXE IFHIXYN CDE sSHERVEAE ED
X% FAE Spacerdt ULt AMRBFHE BE o2ngLXNI BIHO
UL, &4 Resin0l EHZTEHX %= LEE Concentrating Compartmentat 332
EUNSRELXNEN ETHON A= L 2B Diluting Compatrmentat &tCt,

22/ 2 Diluting Compartmenttl A= 0]28 Concentrating Compartment2 = U Of
Diluting Compartment?l OI28E8 HHSIH o0 ORES
Compartmenttl M =SS0 o) &= HLE Recycle0l &I, Diluting Compatrmentol}
Ae 2L e Transfer Mediume 2 FH B8 W20 22X ¥l

=

5 YO0E2E Yol2ndsX HUS Wt SIYYSEZ 0/S60H YolSnd
&

Concentrating

a2
&8l Concentration CompartmentZ J10{ 0§ &2 gt YWge Jol2mgyz
HYOl20| 0lS8te NS U0t 5F Drain HE 8 U,
s0i28 gIYgez 0SSN Bo02 REYE &I Concentrating
Compartment2 JI{ Uiy ee Yo|2npAS o220 oSsts HE Yot
& Drain 0,
£ Diluting Compartment Otel fEHME O2on#$LX HEHWM HIH
Potentialol <31 20| H ol23 OH 0222 EE0 O2n@LXNE I
Sty oz MUsto g2 &2 B8 4H4Y £ YA sl
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CDi System® F43 2elEs 2D & 2U.

ANION PERMEABLE

CATION PERMEABLE
MEMBRANE MEMBRANE
CATION  ANION
PERMEABLE PERMEABLE
MEMBRANE \ FEED / MEMBRANE
+ -
Na 't <aci
e
+
ANION < > NG
EXCHANGE <o
RESINS o .
No+c__4\> > Na
l cim <4
+ ——
: g F> Na ATH
Na'dl~, N CATION
EXCHANGE
' RESINS
oH <4 syt
— -1: o
H O}
> F> H+
CONCPENT%?ATINTG cCONhfgxgmgmc
COMPARTMENT o 0
¥} CcoMParRTMENT  §
CONCENTRATE } CONCENTRATE
PRODUCT

& D. Schematic of the CDI Process
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col g4

(1)  No Interruption to Flow

(2) No Chemical Handling (No Chemical Regeneration)

(3) No Downtime Due to Regeneration

(4) No Waste Water Treatment (No Neutralization System)
(5) Consistant Water Quality

(6) Up to 18 megohm - cm Resisitivity

(7Y  Up to 95% Silica Removal

(8) No Standby DI Needed

(9) Reduced Operating and Maintenance Costs.

(10) Very Compact

CD! System% = & X

(1) Pharmaceutical
(2)  Electronics
(3) Chemical Manufacturing
(4)  Electro - Coating
(5) Boiler Make-up
(6) Food and Beverhge
(7)  Laboratories
(8) Power Generation
“(9) Optical Glass Manufacturing
(10) Cosmetics

CDi Feed Water Specifications

* Pressure 10 - 60 psig

* Temperature 50 - 95°F (10-35¢C)
* Iron, Manganes, Suifide <¢ 0.01 ppm

+  pH _ 4-10

* Cartridge Filtration 54 m nominal

1um for SDlis > 4.0
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5)

* Dissolved Organics Non-fouling

¢ 0.5ppm TOC as C

* Total Hardness

RO feed, 80% CDI
RO feed, 85% CDi
RO feed, 90% CDi
RO feed, 95% CDI

* Free Available Chiorine 80% recovery
85% recovery
90% recovery

95% recovery

CDI System 24 £3 (RO + CDI System)

(1)  Conductivity : 0.055uS/cmM XA XelJts (18ML2.cm)
(2) SiO; : 0.01 ppm 0/ & XMealJts

x  Meld £HS Feed Water 30l Wat X0lJt US

— 112 —

Tap feed, 8086 CDI recovery

recovery
recovery
recovery

recovery

< 1.0 ppm
< 5.0 ppm
< 2.0 ppm
< 1.0 ppm
< 0.5 ppm

< 0.1 ppm

< 006 ppm
< 0.04 ppm
¢ 0.02 ppm



5.1

5.2

5.3

54

B

Er=FA

LHEHXZRY MUY E4E Z2&4HZT B2 235H0 MHAUAHeW Z&+HR
e F2 oS2RSXNE 08

8t Mixed Bed Polisher, YO AR (MF) XY &2
HAUV) SHAMAEXUF) X SWSLME 088 SEMLHMHFA(CORS)SO 08
=2 ULt

MF, UV, UFE2 0 aid A0 olZuM HMEEES HYstn ¥ol ¥AXAUE
CORSOIl cH3t0o] &4 2MaEtAH A3 st

9 XESFE2 US| H60 oY Yol2uEsNY 2YIY So2nd
Jb E&E Mixed Bed TypeSl OI2REFXI MEHH X4+ O2neFXo
Ale Cleans A2 TOC R&ES LMY +XE ASEHL,

2 ZELFAN HEHE OISR IXEs U MYHE Zv e S|

O ESRE BZTB0] ME3N SBUHSINANE ngsict. M22 8Je FAE
ZHsol Hd#EAE 20l 0/ SHC

FYHUEA (Micro Filtration)

UMY E SYYHOHURES #e A2, 018ANE HH B2 ASEL.
R E 3 Module® HENO] wat 012 JtXIJE ALt Catridge® €l & MFE B0 A8 EICH.

g8+ of 2t & X (Ultra Filtration)

UFe &4 52 0gXE HMHsles 82 HEHU,

UF atol NES Z2oolEH, SAMHEH, BdSUY, MNE2RZN S0 AW,
UF Module2 R/O Module®t 20| Ty, 2y, LAY, SIAY0 AU, ZSFHRUME
LZE X SSAHEO0 @0l AIBEL,

Ultraviolet System

A
4>

System? UV SystemOiME 278 SH2Z A88ls 39 wIIBHAHA S5
HESle 27X ER2 LEss UL,
8209 UV System 254mn AAHMB 0/B8I0 52 UYS88 4Rt

%ﬂﬂ SHR2E UVE AMS83lEe SystemOlMi 185m XAHUB 0|88 EFB5K2
s 26 M e

AR N

d0 0 nx o B
& X2 HU
ﬂHﬂ
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55

BSXNE 0|88 SEMLHNHER (CORS)

Z4x2 System® I MM A28 Ul 20| BEAMALHH SystemolE 012 JHA
Jb Ut JBU WEH AYUAM HEEI EOANMM AN FHE I A
27HE SEMLY ST HA HOAN o AESMuld ZUAXE 0188 8F
MAMH BRI H8ED UL,

@ System &%

ZWLXNE 0|88 SELALMH AU (Catalytic Oxygen Removal System)e= 852
BEMSE HHGI Aot 30 #4008 £ £4HIE EHAMHA 0 &40
BELYY UYUs LB ZUHSLANE SO0 HA20M USAMH & g HA
8t= SystemO] T}
0l System® BELNMALE 5ppb 082 X It Jts8HL.
@ A H g A
70°F _
02 + 2H2 O EEE—— No Reaction
No Catalyst
(o))
N 70°F
Catalyst ———D Catalyst + 2H0
~
2H2

® BW4X

A MY AM8d

E ZW$ANE Pd (Palladium)@ UIEXE OoOl2n@siad
ZUSA 2EMNZ AS ME
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Z&=4Mulel Typical Flow ¥ HE%xH

D]

2B3T + RO + MB System

PRETREATMENT
SYSTEM

TANR PUST

Subsystem

TANK

uv

FILTHERY STERILIZEN- 2 VACUUM

DECANBONATOR

UATION
ENCHANGER

DEGASIFIER

=
o/

ANION

EXCHANGER

MIXED BED
CULUMN .

TANK

I1EAT

_HO UNIT

s PUMP

PRE
PRI

EXCHANGER®

"PRESSURE

uv .
STERILIZER =]

Typical flow of 2B3T + RO + MB. System

T + +
Total Number
Number of | of Particles
Resistivity SiO; TOC Bacteria > 02um
Parameter MR .cm) (mi/ L) (mgC/2) | (counts/m) | (particles/m!)
Pretreatment | " 50~100 7~15 0.4~0.5 - : > 107
Water
Post 2B3T 2~1 < 001~003| 0.1~04 10~30 10°
Post RO 2~6 < 001 < 0.05 0 <10
Post MB > 175 <001 < 0.05 2 20~40 -
Post Filter > 1715 < 001 < 0.05 20 <10
*1)  Conductivity (u S/cm)

*2)

counts/100m¢
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2)

RO + MB System

PRETREATMENT
SYSTEM

TTWO STAGE

TANK 1IEAT PRE iGH
EXCHANGER FILTER PRESSURE

PUMP

RO; UNIT
1]

TANK

VACUUM
BEGASIFIEI

Subsysiem
TANK
. FINAL uv ANION
FILTER STERILIZEIL MINED 1ip POLISHER
PULISITRR
Typical flow of two stage RO + ME_}. System
Water Quality of two stage RO *+ MB, System
Number of |Total Number
Resistivity Si0; TOC Bacteria of Particles
Parameter (M2 .cm) (mf/ ¢) (mgC/ L) | (counts/m) | (particles/m¢)
Pretreatment | " 50~100 | 10~30 1~3 o -
Water
Post 1.0~3.0 0.01~0.03 < 0.05 0~6 10~60
Two Stage RO
Post MB > 115 > 0.01 < 005 - -
Post Filter > 175 > 0.01 < 0.05 - -

*x1)  Conductivity (uS/cm)
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3) RO + 2B3T + MB + R/O System

PRETREATMENT
SYSTEM

(5

Hrar i, meii
EXCHANGEI FILTEN P RESSURE
1 rumMre

TANIKS TANK
CATION
EXCIHANGEN

CuUARD UV ", TANK UV

FILYER STERILIZEIG- 2 SUNED quzn STERILIZER = 1
CULUMN ARION VACUUM

EXCHANGEH DEGASIFIER

RO UNIT

e Subsyslem
PIRESSVRE
PUMP e

Typical flow of RO + 2B3T + MB + RO System

r i f + + +
| Total Number
Number of | of Particles
Resistivity SiO2 TOC Bacteria > 02mm
Parameter MR.cm) (mt/ 2) (mgC/t) | (counts/mt) [({particies/mt)
Pretreatment | " 150~200 | 10~30 10~15 0 .-
Water
Post RO " 15~35 | 0.04~05 0.1~03 0 30~50
Post 2B3T 1~5 0.01~0.03 0.1~0.2 0~10 10~30
Post MB > 18.0 < 0.01 0.05~0.1 0~-10 10~20
Post RO > 115 < 001 <005 2 10~50 (5

*«1)  Conductivity (u#S/cm)
*x2)  counts/100me
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Y =5 NI YHY
FUW EES MEIHE2 HEd Systemd} |FAIS 2HE JIND ZELE 4N
U,
2t BAMDICH M NZ3HES HBN2 2YsD U H & Systems MY E
Had 20 AUcLt,
8712 z&4 NMZ3HE 3U HXNUMUM HB3D A System0iH W EQ
W XXYiAle 01 BAS 2EE M YL,
Jee 25 HZERE
F k
eed Feed Sand We.a
Water p Filter Cation
Tank e e Exchanger
H‘
Heat | Degasifier Sand
—> Exchanger __4 cgasiite Filter
‘_.___
D ified
e o
Exchanger Sterilizer
Pump
<+—
; Micro R/O
1"st R =
Filter Feed Pump st R/O
PV
Primary
R
— 2'nd R/O UV /0 N
. . Tank
Oxidizer



v

MBP N
Feed MB-P 2
Degasifier
Pump
P R—
' » Degasified . Feed uv
Tank Pump Oxidizer
<«
No. 1
UPw
—» CORS COOLER Catridge
. Tank
Polisher
. No. 2
) Feed Final l‘!e'ate!' » Catridge
Pump (Hot Sterilization) .
Polisher
S
3 UF Us'er
Point
N Recycle
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Resistivity > 18.2ML.cm at 25T
Particle > 0.05um > 5mé

Lived Bacteria < 1 col / 1¢ (Coliform)
TOC <{ 1 ppb

Silica < 0.5 ppb

DO {1 ppb

ION* : < 10 ppt

* lon : Na, K, Ca, Mn, Cu, Zn etc.

% Y Z£&4 SystemOlA Membrane HX HE

selwer ofvat FUoME &4 Mool Membrane X ZHE0 AHE S
ALt HIEMMU L AZLE02 HXY 22 U4S 088 System? HE2E

HeuAdgs Y & AN & XL dulo 4S8 0|88 MU E0 3N FIHE
20l Ck.
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