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[23 2-10] ORGANO #to] o2 wgh FXx|(z) % 0|2 mgh Hu|(?)

[J NOMURA MICRO SCIENCE Co., Ltd

o NOMURA jit® %4 A4 Adtel 2344, st 84 7]&S R s

o 1 FoA %, NOMURA jit7} 78@g HERO(High efficiency RO) systeme 7]&
9] RO ¥4 588 S 342, g 22 FHE 23 e
1) =2 348 90-98%2 =& 348 24 7
2) L GAAE: V&Y AlzHRG 22 AAE 24 e, ol silica,
boron, &°]&, TOCY AA7} 7}s3t7] W&
3) T fluxt 2 @9 & dAG FRER A A= 2 g A

o)
4) ¥ fouling: 2 foulings #FEshe= SS, 444 €4, vegol 4 &3

€Oz
t
Raw Cation Product
water exman&er .lp DG system Ii RO s;szem 8 90~98%
NaOH Concentrate 2~~10%

[Z28 2-11] NOMURA #t 2l HERO system

NOMURA jitE ©]¢F 24 HERO systeme tst ¢4

Holl H83k 7jeS Mdsta . olgle] 2% 2-12= HERO system
© NOMURA jit9] &4 /M FAT2ZHN, 53 22 FHs 283 ds
D A5 W A=t e B J2%
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[23 2-12] HERO system2 Z &35t NOMURA #tel £ e SFHZ(GAl)
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a5 P aouny > RO > HEVOG > wmMEp > TOoCUV > Folisher
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A ——mn
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[28 2-13] NOMURA fitel =& e SHZ (0]4A])

o NOMURA jit€ tt¥e ER79] Fold/Sol nFAE R} glon, dfe
FAol webA 7 AR ol wP ®S A F 3 (counter current flow 24
E}sd, co—current flow Z1A E}9), mixed bed tower E}$, multi—layered bed E}
9], packed bed E}Y] T9 o]2w¥ 42| FAH),

o Organic matter decomposition system(TOC=UV) /W&(FF < vZF F718 2
E4E 185 nm #HFY UVE ol &3t {714k Z2 7714 g@itez #a)).
TOC-UV Hle o534 22 Zxo] s,

1) Agkel UV lampZE #71E9 &2 AA 7Hs
2) FEE ASAZE F A= H7HA ALge] EEQ
3) chamberE FH o= HiXFozH FI+ Mk

4) W lampEs FHEFozZA, A % S

o NOMURA jil = High efficiency vacuum degasifier(HE—VDG)E 7l@3le], A
49 DO 555 5-50 ppb FFo 2 ZAT(7]E &7 A2"dF vy, 10%

79 DO v= 24 71%).
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[28 2-14] NOMURA ftel TOC-UV (&) & HE-VDG (%)

[ MERCK MILLIPORE
o AAHS npoleAy/atet BA 719 S MERCK it H2 Alavh F=els
g 53k

o MERCK MILLIPORE jit&= 2015 1€ 27¢Y, AFS® E(40E/80E/120E ¥ 150E)

=z P~ P~
Eh

o AFS® E Al=¥& RO, EDI(Electro deionization), UV(Ultra violet) &4< &
dta], high quality®] Z&EFE AMee FAHOEHN, FAZHOoEZE YT
Progard® Pretreatment pack®] S3A17] & RO cartridgeE 3t 2 9&2
9%E AAT Yk .
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inlet Vale
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Conguctnizy Cell

RO Pumg
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Recamuiation
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B A2Y EYE BRI,
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Make up Storage Distribution

P Becircutation Loop Sanitary Overflow Sensor Sampimng Vadre
Temperatune Sensos Autinmatic Sanidl ation Modul: Automatic Locp Fieing Vale
Fiow Senior s Hack Presiare Heguiatos
3y Auomatic Hinving Vile Distribution Pump Recircuiation Loop Wit
Fiue® Masae Emeegenty Rack Lip - Quice TOE Moo [iption]
Reststiviiy Cell Conractor Degassing Unit {ption|

LN Lamp [258 nm) - Carg® Polishing Pack

Vit Fitter Cipticap® Filter (0.770m|
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lampE o] &3lo HFHo=z 4t AE FPg

12% A As UV(Ultra violet)

o Distribution Fg-2 AAE 2o 248 dASA FA87] HAstd LA E(A
A5o] JdE ZEFE Q—Gard® polishing pack®} UV lampol] A|&EZ o2 =34

A FHE FA).
0 AFS® Ex =4 artrldgea o] &8t A7} o]y,
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[23 2-16] AFS® E 2 H3t A&H

S EEERT

BUHYS A% 94 242 Asahl ¥,

0o AFS® E°ll& Merck Millipore’s Elix® moduleS 283} RO cartridgeE £33+

A gl EAste ol2g EH/AAT

e Feadwater

& waste &) Product
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[28 2-17] Merck Millipore’s Elix® module2




[J EVOQUA
o EVOQUA jiti= SIEMENS jite] #Bel "y AlGS 233 =32 AgS A&
Ho g FZ(Siemens Water Technologies LLC2] A}Ho] Evoqua Water
Technologies LLCE HZAH)

—‘ ' S ¥ = (a) Membrane ultra-filtration unit
T W e
—--u.,.ll. + N e A
= by -
= ; |
—r A ! v - i e : o
(c) Activated carbon (d) Ion exchange resin
[2 3 2-18] CEDI moduled] =AlT [28 2-19] EVOQUA iitel =Xz &z % =X

o Laboratory& &4 A Z A X (LaboStarTM series)E ZHvf )L
AzFZ A&4d & Jd= RO, UF, 84, ol2ud 2 T4 &4 AF

/2ol 3

o 7t &9 T4 FUHY B A5 9% 4% £4 5H X 2 AEEHE At
Zol A&

o ¥ 2-19% Z&F Az AMEE F e EVOQUA jite] thEx <l g3 & &4
cg

0 20129 Semiconductort} display A4H8 2 AXRE G2 2 3§ 1 CEDI
5 (VNX Modules, LabXT Modules, LX Modules ¥ MX Modules)® DC A ¥
TF AXNE ARI (Y 2-20)

5

() LX Modules (d) DC Power Controllers
[28 2-20] EVOQUA #tel CEDI 28 & He ZZ&=A
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[J MITSUBISHI CHEMICAL [J EBARA

0 °]& W Fx FIE (resin) & FTHHoE At o EBARA jitol A Aalsle w4/ 38 U AFde 28 A2 AlzHy o

o MITSUBISHI CHEMICAL jite 947 2717} o} 0.5~0.6mmz FI3A BExg S B2} Sl
TUY7 ol B A Zo| tigt At =2 Frsla A5 (Lut o] wd QF A2k A 2® (Model OZW)& EFQ 2712 A< (Teflon) F3AILS o] &3}
A9 A% 94 27] 0.3~1.2mmel Eﬁoa e A, T ol clgeel e sEe 440 0E ANSE D& 4 94

o (GF2¥/ kb)) ol wdh4A], (%“’37]/‘3?0“71)"01% A, A oE X T o EBARA jitoll A /a3t izt -9 W] e HZ 9 Teflon TFAS ©]
Do $H) olemd £7 34 B AFL AN 9 2 FFRL DIAION gate] Begel gt 2E2F Aol A5

™ series, ChromSpeedTM series] o] .El?} FAE FHOR

e

& o °] &F WA7]= EBARA deaeration water9} 7}~ &3] A (H,, Ny, CO,)oll 2

0 12 BFA 2" AFA 28T FA18E A AEo] o] &5 T, 23 AFEAA Q8 7552 A2 & 9on, 18.1 MQ/em °4F DN 3 ppm ©]3}. DO 50 ppb
A= A séE““‘ S5 FADE olends “}o%- olal, TOC 3~10 ppb, 15~25 C o 49 A% A&

o 3P o] ¥ A FHL WEA, LCD Aol Do 25 a9

2 =
A8 FAgel AFH oz AR glon, AT FUsE SajztA] O §=
7b s o] a7t §Seta S

=13

[# 2-5] MITSUBISHI CHEMICAL #itel 2 of2 mg x|

=S| ol2metrxl & ol2metrXl B2F
2ol 2w Bt X| DIAION SKF110 series
1x S0l 2w et=X| DIAION SAF12AL series
Al A (E254H4) DIAION SA10DL-WA30C
EAMEEFA| DIAION PKF228-SAF10L
2%t soEmen DR ST 0 EBARA jitE Te3 g BEE /puste, &5 A4 344 FFL 9le
A A (Z2E4H4) DIAION SAT10L ) '
BAMEE SR DIAION SMT100L
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[28@ 2-21] MITSUBISHI CHEMICAL fitel & o|2m =X

[28 2-23] EBARA iitel === 44 FF & H=(x: Model NDC compact
magnetic pump, : Model PJ high-pressure plunger pumps)
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[J SHARP

0 2AIY A% GAE VTS S2A ol AdNA, A8
1.

£ FE[aY 2-24

o LCD panel, solar cell 5¢ FAH| &S o]

o LCD panel A2+ 93t

&

Z 1970 itek frr1HeZ HEste AAE AFAL
F 9 #5328+ KURITA Water Industriesoll A ©3

2 9%t HZ wreA AN aFEe
2—6°] A8l UER A2

RIL LSS

(£ 2-6] ¥t=a A 22 =225 255E
2 we | RAseR | 2T 3
5 A |easen| 25| #%d
A7)8A MQ-cm 1822 L= HIAZA
A4 UF 3,
> 0 . < <
o)A 0.03 /m pes./ml 1 5 SEM7 2=
> 0.05 ¢m pes./ml <01 <1 v H2HA PMS ultra
TOC ppb <04 <05 Anatel A-1000XP
BEFLA
Q= =} pud
sa ppb <1 <1 Orbisphere
At col/10 ¢ <1 <1 Hj<F 35C, 72hr
Ionic SiO2 ppb < 0.02 < 0.05 Column &%, IC
Total Silicon ppb < 0.05 <05 F5%, ICP-MS
B ppb < 0.01 0.1
Mg ppt <1 (01 <1
Al ppt <1 (0.1) <1 S5, ICP-MS
Ca ppt <1 (0.5 <1
EPWSPS Cr ppt <1 (0.1) <1
o= Tas
Mn ppt <1 (01 <1
Fe ppt <1 (01 <1
Ni ppt <1 (0.1) <1 SES, ICP-MS
Cu ppt <1 (01 <1
Zn ppt <1 (01 <1
Na' ppt <1 <1
Cation K ppt <1 <1 Column &3, IC
NH;" ppt <20 < 50
Anion cr ppt <2 <2 Column ¥, IC
F719A3RHE as O ppb < 0.04 <01
F71AASRHE as No ppb < 0.04 <01 uv &3, 5=, IC
T 5 F33HE as SO ppb < 0.06 <01
% NS @ Not specified, IC : lon Chromatography
() ctel &= 5= Sampling siM S=stH =AM st 4ol stetxl & LiEtHCEH
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[28 2-24] EBARA #t2| Sharp annual report 2010
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QAER0 Bgs EPRE=] olgop Wojm oy BF
7 a az 37 2 aH
(L14%)  [0.65%) (0. 1 ) (0.33%) (0.16%)

(B-31%)

(2% 2-28] MA Z&4 B =3

o W

s
B f: [
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e
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2
Lo o

AAReZ 99 =4 E3&¢Y
E37} 4127(67.10%) 2, &S
€ AoZ A, ol 5% 7]
ot

I ggo g u(687, 11.07%), (5174, 8.31%)x2.2 Yelygon 339
- 31Ho= oF 5% BXE AA e AoE FAE.

71e} Z7te] AS, =307, 4.9%), L2EZ N7, 1.1%), TF2=(4A, 0.7%),
2AR=3(474, 0.7%), °o)&doH37, 0.5%), @wt=(27, 0.3%), k27,
0.3%), =17, 0.2%)&+202 ZAE.

FAANGTE 7IFoE2 A 5EAEF (1Y 2-29)S AHEH =] H-
AA 67709 24 BE 53 T ¥ T3 90| 36H2E oF 549%9 BES
Yetz glew, 7 tggo g (267, 39%), ¥IF(47, 6%), EAR2A(14,
1%)2 ZAE.
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o o
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(27 2-29] &8 F7iY £+ A 55 e I ¥

Jro] A AA 27279 53 F ?J_% A== E4900] 262700 F hRE9)
B35 Aol AFE & 3 Fdde] &F3tn e Ao ZAHIL, 7]
B 37k BEHEE 0547, 1.1%), 59027 0.7%), 9v=(27 0.7%), S5
23017, 04%) 2 "ng 53 F4& JEhd.

w=o] A, F 8879 53 F wla A EUAe] 417A(47.0%), dEFH 4
Qlo] 3571(40.0%) 0.2 oF 80% ©]/de XS Holxm glon I ggoge 59
(47, 4.6%), L2EzZoH27, 227%) tHﬂJ( A, 2.3%), =14, 1.1%), 9=
(17, 1.1%), o1& or (1A, 1.1%), 20173, 1.1%)2 A4,
T A, F 8279 255 B 53 T T 5.”—'1 F9e] 50002 <F 60%
o] EXE Hola glon, o]d Axg FHOR & ZEF 7|E AEe] FPFHT
Qe Aoz ATy, I gLoz JB(207, 24.4%), PF(57, 6.1%), ELD(57,
6.1%), L2EToH17, 1.2%), ol&eok(17, 1.2%)F02 ZALE.
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LES THE 597t U5 S

Lo,

guigh Zle Frked g% 53 9L AdHLE mHEaE (=64,
15.8%), 5253, 13.2%), L2EZoH24, 5.3%), SAREA(11, 2.6%)).

PCTe 7%, & 377491 53

Z 9B 7 Z2g2o] 27407 of 7399 RIS
[e)

Hetd e AdE FEISE e Ze® god. I tgeigE w74,

18.9%), =17, 2.7%), &=

(17, 2.7%), ZF22(17, 2.7%) £2Z YEd.

do] A, F 22709 53 F A= 74 F9Qle] 14722 AA 539 F 64%
2 AR I I 2o 2E (24, 9.1%), LE(27, 9.1%), v=(2A

9.1%), L2=EgoH27, 9.1%)%
5o e, F 409 2es

A, 25%), ol&gloH (14, 25%) w22 53 E

=49 55 24
x%

o
7h7F QRN OZ YEen, 1 HE o] Hli‘(vﬁ), (1) ee
dE)Z AA 615719 254 BH E3F 20074(32%)
Bfsle AoE U, 2 9802 ORGANO(YE, 5571), NOMURA(YE,

$]= KURITA(

e
~
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ER=4 Z)\].EJ
#d 557t 2dH0eH, dE(23, 50%), F(1
4%

=4 719 Topl0<S g A iR 99l
2 24

ot H

3271), MILLIIPORE(® =, 1471), EVOQUA(SY 137), EBARA(YE, 137),
MITSUBISHI(Q £, 1071), SHARP(Q X, 107), DAINIPPONIN & CHEMICALS
(¥, 771) ¢22 Yo shaeo 3¢ SAMSUNGe] 749 53 48 3

Ao e
A AAe wgos

ES
A 539 40%(2557)F BHFstd F8 £ 7
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Reverse osmosis), UV(Ultra violet), o] & 3+43],

EDI(Electrodeionization) / CDI(Capacitive deionization), © 7](Degassing), Al

ol e 53 Y B4 .

BUUS ()
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&
QQO‘\
&
[38 2-30] &2 &9 =& 2R B3] 4 g

o Water purifying 5 &9 ¥4 532 &7/
3 B AAAA A

s}
N
9
Y,
Ho
o
i
rlo
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auS
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o
I

e o = T e

" Uieravioler &s T - Reverse eumosis
* Ulraviolet rays _ L - - Baron -
Tank . < S Fead water
. . E

[23 2-31] ==+ #E 53 @ 24 d}AME A 75 &38)




O 94% #d 53 9 &4 23

0 9AEE WRE F58H(Desalination) 9 BHH 71 9=9} A HAH,

0o I3 Y e AUAIL F2 V=R gao] Heon, oendtsx e S8 4
Aol HE AoR Hol o] xmrR o} AE o] o] &I e AR deE.

o 53], &g AE HalA, Y #wrH S A 2F(integrated membrane systems,
IMS)S HEFIMSS] F F72 e g B e T2 Alofol 915)(EA: Advances
in membrane technologies for water treatment; materials, processes and applications,
Angelo Basile, Alfredo Cassano, and Navin Rastogi)

(23 2-32] JuF #el 55 ¥ =4 2o

OUV 34 53 9 24 2y

o UV ## 539 A%, UV 34 ol o]&=+= UV lamp7t 8 719 =2 #44.

o AETA ATlet AHHE 9= Eo] s F= GAAHACH, o= UV 7|&9] 4
T E A7E B Ve 2HIN #He] de Ao dAdE.

o T3 AEAQA TOC AAS Ysted, VUVS & B4 UV 3L F83 71&0

|H I dF.

o FaZ 20139 7|F, AlAl UV A AlF FEE 9.39 @8o)H, &80z 4%
shed, 2018l 13.49 28 NS AT AY. 53], UV 2 A3 39,
Wedeco, Trojan & A7} ¢ 80% 2 A3t AS(EFA: 2015 & 2] Aeje}
AHdAY, d9E)

[2% 2-33] UV B S3 o 24 A3
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PROGRESS IN ION EXCHANGE, advances and applications, A. Dyer, M. J.
Hudson and P. A. Williams)

[J EDI/CDI #d 53 ¥ &4 ZAF

o AIAASZ 1,000 /¢ ~ 950,000 /4 7729 ED(Electrodialysis) Z#E7}L
A% o] 8. EDR(Electrodialysis reversal process) &2 A%, vl=, 29
Ql, olggof, L 2xEgol Fol AAH AT & (FA: Electrodialysis and
water reuse, novel approaches, Carlos P. Bergmann).

o ED9 ¥ W &1 24 we 2Fdvn AT, dukH oz 51d HxolH,
ol AUAE & &L & ANdo] B RO & AR H(EA: Electrodialysis
and water reuse, novel approaches, Carlos P. Bergmann).

o WEH 3 olendrAe FHHoR F&, A3 FA I, VeH 45
Z7b e FAE FHolH, AT VIeE §¥EAU EDI B CDI9 B¢, @&
Ned AEE7t A" (EA: 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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Ultrapure Water(2014): =3 2] &of ojo @A Aol #3F &3} Ao ddd

Wg ol gol throlAm 9.

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

¢ 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

e Proper Sampling Makes a Difference at Power Plant

¢ Next Generation Design of Pharmaceutical Water Systems

¢ 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

e SI Traceable Primary Calibration of In—Line Conductivity Sensors

Industrial Water Treatment(2014): @A 4 &38| 9 A A L7, S48 &
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¢ 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 Is Zero Liquid Discharge Really Possible?

¢ Performance Review of Simplifi ed Cooling Water Treatment

¢ Tips for Improving Water and Wastewater Treatment Projects

*  Microbiological Control in Cooling Water Systems
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* 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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