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[23 2-2] A[9Y

O ARG 218 A Zol A 1485 FYE 27F AA A 80% o] o=
AEA 8L o], AAFE Y o] FHET AR B S vAI dS.
ARG AAANZLS &=, T, dint, d&o] FE5ka glom Zh=ro] fAle Al
TERZ FAH AUZ.

O A9ERE 259 7ol A1FS FE5HL 1oH, ofxjof A9 A& 37jAL &=
3 AL (GWI, 2008).

2500

2,000

1500

1000 ‘Wiaslewaler reatment
systems
500 . Uitrapure water systems
. Pretreatment systems

0 2013 2014 2015 206 2017

£ million

FoWW $800m

Tarwan 51,810m
USA §519m

$6,600m

Total market valie
(20132017}

lapan $845m

China §1,432m
Reputdic of Korea $1,196m !

Source: M

[23 2-3] MAMHAM A SUET AlE 72 & I7HH XY AlE 72



[ 2-3] I+ SHUEFT A TIE F2 7|
T8 A AY 5 7 | o}A] o}
3] AL GE | Siemens | Veolia | Ovivo | Nomura | Kurita | Organo

3. AAM

0 265 3985 3 /18 5 $58 27a0, Fado] BE BEd Qe A%
Hog 8z AEo] FohAE FA I Ye. ol W LFHE NEE F
Ge5o) 87 FAE 0S 948 A Fel 9] e £E(He £8)2 34
AR 5 Qe % el A%How aTE AY.

g Ling wodth
20
15
g
10
5
0

2011 2012 20013 2014 2015 2016 2017 2018

& hoobe’ Lisvs-wadth in this chart référs 1o the smallést lmewidth oocuming in diévices manufactunéd in a particular yéar

Singrar [TRE, 2012
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A

O Ei

T8 Hol| & WA o]y FAA o] o}alol Y AL & 4 glo,
A5 B A3 (450mm)e] F7h A A obAlo} AH oz 9
g

o=
T Y5 AL ool Ade FAoz A& Aol dAH.

oH OQL Jm‘

- [
AN rrum | Ak Py

VO T - - [
200 rmm l AP

LS T
12% mm
L0 P
8 A
S0 mm .
o OO0, R0 4, D0 O 0 DR L e, R 20, 0 O
Pém. vl ot (200 mem willer souilvalents

s SE R Wertal Pty Forecant flay SO0
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1. 71esFEY

o] FelAMe &g A #E A& 7S B3 dd 719(KURITA, ORGANO,
NOMURA MICRO SCIENCE Co., Ltd, MERCK MILLIPORE, EVOQUA, MITSUBISHI
CHEMICAL, EBARA, SHARP)9] & 7]&S 43t

[J KURITA
AA Al 25 B8 719

d % 5 s A D99 AR 0k AEE FuY.

o KURITA jit7} 7)dst dA&2

o shet FESL AEHA D

[# 2-4] 7| & E& 3 KR-UM12| 45 Hl1

= Na Cl Fe Al Cu Ni Cr Ca
7EANE 3~5 5~8 <10 <10 <10 <10 <10 <10
KR-UM1 <1 <1 <1 <1 <1 <1 <1 <2
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] NOMURA MICRO SCIENCE Co., Ltd
o NOMURA jit+= ZF4 A4 Ak AAA, s 24 7|E€S SR8 s
o 1 FoA %, NOMURA jit7} 7§¢& HERO(High efficiency RO) system& 7]&
o] RO ¥4 5&S TN FHL=ZE, a7 22 FHS 23 &
1) E2 358 90-98%9 2 3¢ @4 75
2) 2 FAAE: V€Y A&HEG 52 dAAE 249 Jbe. ol silica,
boron, <°]&, TOCY AA7} 7}&
3) B flux: ¥ &9 o A4y B3
[e)
&

4) & fouling: %9 fouling®

Cation Product
— M)_ DG system I RO system }_, g
NaCH Concentrate 2~10%

[ 2-11] NOMURA w2 HERO system

o NOMURA jit+= o]¢} 22 HERO systems T3t &5
o &3k 7S Mista 2. ofdle] 19 2-12% HERO system
© NOMURA jit9] & /M 3ZEEX, a3 2 AHs 23 A+
D ds Wl A2 g2 B Add
2) RO 549 n3¢& =4 7bs
3) H g Wl U3 v kA g
4) & CH ol AAL] &+
=

, TO
5) Hele) pH 23 &gl whet 2 o 4 HA i

O

o b 4



Tn > oW > SN D Suww > TR > N > ween > 0

Filter

v

W S HERO > TANK > ME <> HEVDG D> ;Eﬂgﬂﬂ > M3 aw > E,SEM¢

[28 2-12] HERO system2 = &3l= NOMURA wtel &= 7l BHE T (oflA])

o o] &= ofzfo} T2 F

=i
Lo
i}
©
b
P
i
e
ol
o
o
=

sk §)

nlo

e ol ! : L
23 Friiet = RO =3 HE-VDG =% MBF =» TOC-UV =3 Polishe
]

vlr | ——— 8

X Use
Eﬂlim - TANK = REI] = TOC-UV = Polisher =» UF = At

[23 2-13] NOMURA itel === 7Y 3E T (oflA])

[

o NOMURA jit&= th&3t /2 Oo]:O]
T wepM 71 A9 o] ul A
Q1, co—current flow Z|A E}Y), mixed bed tower E}$), multi—layered bed €}

9], packed bed B 59 ol&w3 4 FH),

/v

A

]

o rlo
riot

WHFAE FHm o, 950
KN a7
= [e)

S(counter current flow ZH 2B

rk‘i ro
I

o Organic matter decomposition system(TOC—UV) 7J (<2 vz 715 24
=45 185 nm 3] UVE ol&sto] #7143k &2 7714 gite= Z&). &
TOC-UV Avle b5 22 FHo] U+
1) Aty UV lamp=E fF7]1&E9 &34 AA 75
2) FAE AAE  Ae HIHA AHEol EZ e
3) chamberg T2 o2 wix|go =N FIF AoF
4) ¥ lampE HEFOEN, A FF S

o NOMURA jit+ High efficiency vacuum degasifier(HE—VDG)ZE 7|3}, 2
9 DO 35 5-50 ppb FF2o.2 @A (7|& &7 A|2HF vHluste], 10%
T+ DO 7% 24 7Fs).



[Z23 2-14] NOMURA #ite| TOC-UV (&) ¥ HE-VDG (%)

[ 1 MERCK MILLIPORE

o AIAIAQ] nlo]l A ek/3ter AA 7Pl 5 MERCK jite HT Alart €=
itE A¢ste 2eF AXRVIE MEst A

o MERCK MILLIPORE jit= 2015 19 27, AFS® E(40E/80E/120E % 150FE)
Z2g AL A2Y =YS BRI

o AFS® E A]2=#l2 RO, EDI(Electro deionization), UV(Ultra violet) 33 &
&to], high quality®] Z&FE Adste eHo2A, FAHCEE /AT
Progard® Pretreatment packoll A7l 3 RO cartridgeE 3}, 29 &4
9%E AAS BiFE FHI}= FHY.

ot oo

N

Storage Distribution

1. dnket Vake 0. R Recirculation Loop V6. Sanitary Overflow Sensor 72. Sampling Vabve
2. Pogad® Pretreatment Pack 4. Temperature Sensor 17, Astomatic Sandtization Module 73, Mubomatic Loop Firsing Wake
1. Conductivity Cell b0 Flow Sensor resny 24, Back Presusre Regulator
1. RO Pumg 11 3-Way Ausomatic Ringing Vake 18, Distribulaom Pumg 5. Recirculation Loop \Vake
6. Pkt Seor 17 Hir® Moduls 18, Ermeegenty Bedk Lip - Quick 2. TRC Monitoer (Dption)
i, RO Cartridge 13, Resistivity Cell Connedtor 7. Degasding Unit {Detion)
T, Tin Motorieed Valve - RO L LW Lamp [254 nm) 70, O-Gard® Polishing Pack
Recircutation L. Vent Filter 21, Opticapy® Filter 0.2 3pm)

[13 2-15] AFS® E system 2dSET



o A+ EDI(Electro deionization) &A0A o] &S A A3tar UV(Ultra violet)
lampE ©]&3ly HFHo=Z At AHZE P

AAtE 2o 28 dASHA FA8H] Hste =1 E(A
Q

—Gard® polishing pack®} UV lampol] A &H o2 £3HA

0 AFS® B 294 cartridge® o|3ke] wAzt olahul, A2de §4 14 o
4, 23 QA BUEHPS 9% 97 2493

LT-5 156 |1; ids
== O® 6B
-

[12] 2-16] AFS® E & H3} AlAH
o AFS® Eo+ Merck Millipore’s Elix® moduleg #-83}o] RO cartridgeS 33+
Aol EAe ol EH/AAE.

€D Feedwater

Cathede

D waste ) Product

e Anion Permeable Membrane
@ Lation Permeable Membrane
@ Elixtechnolegy purification steps

[23 2-17] Merck Millipore’s Elix® module2 24| %



L[] EVOQUA
o EVOQUA jiti= SIEMENS jite] @B gl I AlFS X33 38 AIdS A&
Zo 2 ZZ(Siemens Water Technologies LLC9 A}Ho] Evoqua Water
Technologies LLCE HZAH)

e i | i mata TP B o T
s arm § me———
;‘ o 1
§ el
L
-y ¥
——uH"‘ - +J\ I da hﬁ_
(] b -
- f T s
L " 1 [T - et ¥ _—
— s L .
Crmaw W | | i
4 oy
L
& J i
i ——— -.‘
i
-T"'"
LY
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iy | W L s oty e L gL

[22] 2-18] CEDI moduleg BmA X

o Laboratory 8 &4 AZF A X (LaboStarTM series)E 3w &}
Z A~
ES

al
Az3A] 449 4 & RO, UF, B4, o] eus 54 34 #

/vl g

o 7 @9 ¥R BUHY 2 A5 AW 4% 54 33 A R A== 44
= o) o
E‘Oﬂ PO =]

o 19 2-19v &g Ax

>

28 5 Qi EVOQUA iite] thE=el 23 8 %)

0 20123 Semiconductort} display AAHE 24 A ZE Ao 2 3F thksk CEDI
2 E(VNX Modules, LabXT Modules, LX Modules @ MX Modules)® DC <
Ta AHE ARI(2E 2-20)



(c) Activated carbon

[23 2-19] EVOQUA wtel =Xzl &x & &K

(c) LX Modules
[23 2-20] EVOQUA #tel CEDI 2 &



(] MITSUBISHI CHEMICAL
0 o] u¥ F2 FAE (resin) & THFoZ Nt
o MITSUBISHI CHEMICAL jit= 9AF =Z717F ¢F 0.5~0.6mmE T L34 X3
TEHE olLndFA Az gk N =595 FHIFL JS (Lt ol
FAY AF 42 271 0.3~1.2mme] ET Y o] wIFAY).
o (/o) kol wEFA, (FH7/FE7) S0l wEFA], AYolE A F
gt T/ ol 4 T4 #4E AEFLS AL 99 74 FFE=Z DIAION

™ series, ChromSpeed™ series®] o]& w3t FX& Fg oz v

0 13 BEALHAE AN FFA LT fAG Al2Eo] o ST, 23 FoAlx
doldE AME FH 55 FAYH o]LmB5A7} AHSH.
0 3N o] & FA FAHL WA, LCD AAato] B3 2 Aaky x5 &

RN =
e FHgo] EFdoz AgHT on, HIde AYUstE Fuj7tA] 1 85
7F U= a7 $535 A=

[# 2-5] MITSUBISHI CHEMICAL #tel =3 o2 ma X

AHEX o|2metrX| & o|2metrX| S7
20| 2 ek X| DIAION SKF110 series
1%+ S0[2 W =X DIAION SAF12AL series
HAlAH (F54H4) DIAION SA10DL-WA30C
ZLEIE T DIAION PKF228-SAF10L
o3} S0[2 W =X DIAION SKT10L
x4 A| A (F54H4) DIAION SAT10L
SHEETX DIAION SMT100L

L T L - '
4‘!_ |t l‘_ 1‘ LE .l‘;
0.9 .9.9.9.5.

L‘ l‘ l‘ F‘ -ﬁ‘ LE
a.“ .‘ ht t‘; & .‘.

v L

LA A U\ A A

[23 2-21] MITSUBISHI CHEMICAL itel 3 o[2u&=X|



[23 2-23] EBARA iit2]

[] EBARA
o EBARA jito| A Aibste o4/
& H2I s

o=

0 & AAak AJ2H (Model OZW)2 ZFL2Z7HE AA(T =
B, o]Z o]&3le] T3 v A oF AFE AS F
o EBARA jitell A 7Add 944
&3t EEE0] fle LEF Aol 7
0 ©] @& YA 7)== EBARA deaeration water®} 7} 83 A (H,, Ny, COz)ol
2% 75FE AFE 4 ey, 18.1 MQ/cm ]/, DN 3 ppm ©]3}, DO 50 ppb
o]&}, TOC 3~10 ppb, 15~25 T 9 ¢ A4 A&

[27 2-22] EBARA w7t 7 &et @& &4 FxX|

o EBARA jite oS3 & HZE Jfusto, 24 AL 34

= MM 2H HE = (x: Model NDC compact

=
magnetic pump, <: Model PJ high-pressure plunger pumps)



[ ] SHARP
o 2141718 A= dAE FAgdthe £21 st Aoy|A], A8A A e AHY @A
s 7=[329 2-24].

o LCD panel, solar cell 59 FHo| X ol &

o LCD panel A4HS 9l3td F 197) jite} 713 o2 dHst= AAE 2500 &
3 2 ¥E ¥ ]TXJE]L KURITA Water Industriesol X &%
[0 9 9oF 22 7|& ME o= sty H vteA] AN S73te A= 1
AL&F 2 7S v £ 2-60 A YERY S

[E 2-6] MIEA YA 22 224 HE4E
=L
T

92 vel|wHseA | 25 Sk
7182 & MR- cm 18.22 4=t oo |
o | 7008 m | pes/nt <1 <5 S‘Eﬁ;]i*
> 0.05 /m pcs./ ml <01 <1 v Y 2HA PMS ultra
TOC ppb <04 <05 Anatel A-1000XP
QF A} A
SENAE ppb <1 <1 Srfi;fth:i
At col/10 ¢ <1 <1 v 35T, 72hr
Ionic SiO2 ppb < 0.02 < 0.05 Column &=, IC
Total Silicon ppb < 0.05 <05 SE=, ICP-MS
B ppb < 0.01 0.1
Mg ppt <1 (0.1) <1
Al ppt <1 (0) <1 Zubs2 [CP-MS
Ca ppt <1 (05) <1
EPRIPY Cr ppt <1 (0.1) <1
BT Mn ppt <1 (0.1) <1
Fe ppt <1 (0.1) <1
Ni ppt <1 (0.1) <1 S, ICP-MS
Cu ppt <1 (0.1) <1
Zn ppt <1 (0.1) <1
Na" ppt <1 <1
Cation K’ ppt <1 <1 Column &3, IC
NH;" ppt <20 < 50
Anion cr ppt <2 <2 Column &=, IC
71943818 E as CI ppb < 0.04 <01
Trﬂﬁﬂﬁ}?;g as N ppb < 0.04 <01 | UV Bdl, 5% IC
71 e E as SO, ppb < 0.06 <01

% NS @ Not specified, IC : lon Chromatography

() etel =xl= £ Sampling shM E=5tH 245 29

ofr
0|
|'U|HJ
_,“l

.
:I:
0



2. 5384

S A R 2N 9

O 3=, A8 o=, #H(FH A4, 5, 4=, Z72), T, PCT 5318 o=,

- = o —
N =

58 59(1981.1~2014.12)° sl 53] HA/EHS LA

o
o

=
=

[ 2-7] 44 =71, 7|12t 44 DB &8

X}E;L% ';1"7]' %’-‘-‘}?ZJ_‘ 7&/}]} DB 7\4’}]1]#-?‘]
e 53 34/53 55/
Ak F 55/055
i At % 54
M 19811 Wisdomain
isdomain
A/ 5= | T8 | 201412
E 3 =9 (Z99 Thomson
o3 = innovation E FN/EF 5=
e AR £
T
T
PCT
O @29 Q9 4%, 535 3, 53 52, 44 £ 53, 5244 2 (547
F8)9] S8 e AL AP 7ek T/ 2 PCT 589 A, 34 2 52
f A

=7t A4
t:ﬂ';ﬁl/?——l% (Z{f‘v{,\— or :ﬂ{f—},:_f,\—) and (Zﬂi or %7_(] or 7\]./_\_‘52-] or

AdH] or AH])

EENEE ypesyEsy; (((Ultra near pure) or Ultrapure) and water) and
o —1,173 ;r f /P—(IZT (product or system or apparatus or plant or equipment
e /e or process)
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[18 2-24] EBARA #tel Sharp annual report 2010



O = 71959 A%, ‘255 2 A8 7T 7195 8o, Alx, FA], Al
d, Adu], Fu] 59 719E7t TFHES AAFE. do] 719y BS, 2EF
(ultrapure water)7} E&% A Z(production), A1Z=H(system), &3] (apparatus),

Z W E (plant), ¥ (equipment) E ZZ M| X~ (process)?] 71 9=7F == A

ol M

AEE ol&ste 1AF R ER/e S5 &, ‘e 2 ATETS &
22124 08 EZ%H(wisdomain Hlo]ElH| o] Ao A Z<4
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in membrane technologies for water treatment; materials, processes and applications,

Angelo Basile, Alfredo Cassano, and Navin Rastogi)
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’+¥ (non—ionic functional groups {-2rell <]t Zgjv e FA W3 (EH:
PROGRESS IN ION EXCHANGE, advances and applications, A. Dyer, M. J.
Hudson and P. A. Williams)

(] EDI/CDI #d &3 ¥ 4 4y
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AAZHCZ 1,000 /Y ~ 950,000 /Y F%29 ED(Electrodialysis) ZHE}
Ax5o] 8. EDR(Electrodialysis reversal process) 339 A%, nl=, A3
?l, olgglol, R 2Egol Fol AXEo] M= U3 (FA: Electrodialysis and
water reuse, novel approaches, Carlos P. Bergmann).

EDS] % e £ 270 Wit 2FErkn $Aw, duHo 54 Frolr,
olo] AR & 11a8 9 o] Qs Ao 7 ALFH(FA: Electrodialysis
and water reuse, novel approaches, Carlos P. Bergmann).

Mool F43 olendrAE Aoz FA, 4 T v, &8 4%
E=7F o2 FAE 2oy, Y 7IeEs] §984 Y EDI B CDI9] Af, ¥
71 Aerrt AR (SA: Industrial wastewater treatment, recycling and
reuse, Vivek V. Ranade, Vinay M. Bhandari).
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wastewater treatment; integration of adsorption and biological treatment, Ferhan
Cece).
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[] “Industrial Water Treatment”®} “Ultrapure Water” g2 20143 AAQ=F& t}
-3 2.
o Ultrapure Water(2014): =3 2] Eof 9ol wj @A) dol] &3 Y& Ao AdE=
Y& To] o] gFojxa 5.

e Changes in PVDF To Improve High—Purity Water Piping Systems

>

e Fluoropolymer Applications in High—Purity Water Distribution Systems

* Validating Purified Water Systems with a Lifecycle Approach

* Piping Materials of Construction

* Controlling Condensate and Feedwater Dissolved Oxygen and Air Inleakage at the
Source

* Reducing Boiler Fuel Costs through Improved Feedwater Quality

* Proper Sampling Makes a Difference at Power Plant

* Next Generation Design of Pharmaceutical Water Systems

e First Time Surface Water Used in New England for Production of High—Purity
Water Extending the Value of Resistivity to Optimize Microelectronics Water
System Operation

¢ Dissolved Oxygen Control in Steam Condensate

e Correlations between Semi—volatile Organic Carbon and TOC in Pure Water
Systems

e (Ozone versus Hot Water: A Sanitization Method Comparison and Case Study

*  Water for Pharmaceutical Use

¢ SI Traceable Primary Calibration of In—Line Conductivity Sensors

o Industrial Water Treatment(2014): WA A 5289 A ALt @538 5

AMZE ok A5 Ao @ fE&So] dEHT US.

* Overview of Shale Gas Water Issues

* Bio—(green) and Synthetic Polymers as

* Antiscalants and Dispersants

* Pharmaceutical Drugs Pathways, Risks and Controlling Disposal to Environment

+ U.S. Water Pursues Integrated Equipment, Treatment Chemical Business Model

* Power, Boiler Water Business Sees Growth in Asia

* Evaluating Power Plant Water Requirements

¢ Treatment Strategies for Produced and Flowback Water

» Safe Disposal of Pharmaceuticals into the Environment

e [s Zero Liquid Discharge Really Possible?

e Performance Review of Simplifi ed Cooling Water Treatment

* Tips for Improving Water and Wastewater Treatment Projects

*  Microbiological Control in Cooling Water Systems



Neurotoxicological Risks Related to Mining Wastewater

Dealing with Tighter Wastewater Treatment Guidelines

Membrane Pretreatment To Enhance High Brackish Water Desal System
Performance

Pilot Study Report on Using UF Membranes as a Pretreatment to an SWRO System
Energy Recovery Moves To Take its Technology into New Markets

How well Does Zinc Inhibit Corrosion?

Limits of Energy Savings in Seawater RO

Strategies to Improve Desalination Plant Reliability

Pilot Study of Brackish Groundwater Desalination Membranes

Desalination: A Viable Water Source?
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