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K G Water Crises

EHEIETEH World Economic Forum (WEF) 5l A £ KB A K fe 1

"Water Crises: A significant decline in the available quality and quantity of
fresh water, resulting in harmful effects on human health and/or economic
activity” WEF Global Risks Report 2018
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R 7K
* Turb: 2 NTU
« TDS: 500 mg/L

&H « SS: S5 mg/L
W * Cond: 10 pS/em
i A 4 7K (Filt.+Disin.)
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% + SS: 30 mg/L
N * Cond: 600 uS/cm
FIE 5 7K
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* Cond: 600 uS/cm
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oS U S ok T C1p3) )P =N UEAE R e DEp =l Fapiule S 0N
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Carbon, PAC) IR o
KRS 1 Bt S EREKERRNE RN - HREEY
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Activated >0.1 mm NG -
Carbon, GAQ) =
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Carbonfiber " ogys  (AEERE ZEMEIKRE - . .
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Premium Quality Resins For Potable Water Strong Acid Cation Exchange Resin Strong Base Anion Exchange Resin

Mixed Bed Resin Ready To Use

Weak Acid Cation Exchange Resin

Weak Base Anion Exchange Resin

Special Resins
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Membrane Filtration

MF/UF/NF/RO
ARREAER - BREFENERESHREYE
3B iR R 55 B — Az £0.0001Z 1.0 pmfE]




HES‘M‘“_.HZU(/J\E 3 %=MF ~ UF « NFEZRO -

BLUS FEHBE (Molecular Weight Cut-Off, MWCO) ERBREAEZEI (Da)
Da%l@)ﬁ?%‘EE{HDaltonZ%}% - 1 Da=1Ex12[FFZ%EE21/12 - 1%K1.661x10-2" kg

0.1 - 3 bar

HRFRNERIR (D ) ZANETE

suspended
particles

selected
macromolecules

ok

#RHERAH K 5 10 bar
e U F 20 nm- 0.1 ym
ROBUJ’EEE AU
HoFRNER (B9 ) 2B VE multivalent salts
small solutes
R1E 5 - 30 bar
AEYMEER N F » 1 nm
EHHEPR+EF D - EBRKDP _EREF

L.%J(

% RO 10 - 100 bar
7 u< 0.1 -1 nm (close)

RAESLEEE - cl&iiks FRUSNZYE
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FRIVERE (Flat Plate) BIRR - EEREREENE

e HEAEAES (Flux) - B REM
B2 e ﬁ‘t sH & (Spiral Wound) AL/ moh UMH)
= I, & iR (Tubular)

e }'fﬁfé; = -:::::::::::g%;ﬁ-% }\‘i,' " I.- &
thzE i T E A (Hollow Fiber) ™71 o [P PETMeStE
IEERR 4% Concentrate
> B3R

- Frame
Permeate |
smm» Membrane

B Feed

&

Flat Plate Spiral Wound Tubular Hollow Fiber
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MF/UF/NF/ROZ &S

MF/UF (Micro-Filtration/Ultra-Filtration)
® TJJRROZAIEIE - BFRKPRRZEREY) - BN EHEZERO

® MNFERFED - UFaIERROZAN - ERRKPFAREKREFERIN_A(EW (SI0,) -

PAIE R & 8RO FH HA PR

NF (Nano-Filtration)

o TJXRFRKP_(ERET - MEEREF (55 - 85 ) LUEKETEZEX
o BEMFRIEEREANFEE - BMLUES - WiAKOIETHEMA -

RO (Reverse Osmosis)

® ROZEEFEIFRE:
EEB ¥ (Monovalent lons) : 90-98%
E({EEEF (Divalent lons) : 95-99% ( TIBAlE % F>200 Da#)E&EB )

@ TXE/K: “HREBZENSRBEZE ZEKOULEFE
o ENF/KEIE/BKHRIE
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73 Bl 121t 2 ECBR

ER=EE

(um)
%{% 0.1-1,000
MF 0.03-15
UF | 0.002-10
RO | 0.0004-0.06
ED | 0.0004-0.1

" lomic Molecular Macromolecular Microparticle Macroparticle
Size, um
0.001 0.01 0.1 1.0 10 100 1,000
Approximate

Molecular 100 200 1.000 10,000 20,000 100,000 500,000

Weight |

Viruses Bacteria
Agqueous Salts Algae

Relative T *

Sizes of

Materials Humic Acids Cysts Sand

EE———
in Water m
eta
lons Clays
Silt
1
| Conventional Filtration Processes |
U F | Microfitration |
_ Ultrafiltration |

Separation

Frocess

al==P; :
fr/ BT & iE AT
\_/

Metal lons Agueous Salts Viruses Humic Acids Bacteria Cysts
Antimony Sodium Salts Infectious Trihalomethane Salmonella Protozoa
Arsenic Sulfate Salts Hepatitis Precursors Shigella Giardia
Nitrate Manganese Salts Vibrio cholerae Cryptosporidium
Mitrite Aluminum Salts

Cyanide
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1532 5 M E T IR B I LB

Reverse Osmosis

lons + Water

Water:l i: Water

Ions

Electrodialysis

Ions + Water

Anonsi *Catons

Water
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BENRIE

&M (Electrodialysis, ED)
— BRI ERE - FKARPEFEHREGTREWNZE) - WERAEE I
HREZERERFTANER

A

A 32 IR AR =& (ED/EDR)

fERtFAEEEEBEERE

fB#5 &= E r (Electrodialysis Reversal, EDR)
EHEBRTRERNE - (FRALEREMEHASMAICIR Hii 32
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1% iy 45 15

0 FrAERESRREPIITR

0 BEnasERREE) ZR®T 1
©) mEguEnRaEk EE
A REH T
AE
O xEwMELIE }

Water

Salt and water

BRI

&
oo 0 0 0

Desalination
Cost
(NT/M3)

Cations

AE

lon
exchange

ED

80 —

RO

Reverse
osmosis

w

o

Multi-effect
evaporation

1 5 10 50 100

Revised from Salt concentration (g/liter)
Baker, R.W. (2000) Membrane technology and applications

FBEIETRES - KRR EBEGFELUIERSS

o ERFERBIEEKEL - AUEETDSKRAEE
#EIKIKEZEKIRE (e.g., SDI;: EDR<15 ; RO<5)

R EE M - AIRAERE - &R EEE5RAY T IR B2 RIS 1R
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EDRIERE 4

=
B EDRAREE g A T EEKOIU B &

. EDR
Industrial Treated Effluent

e Industrial Process Water
: Coolmg Water

i FAKIBEDR B\EMROE E4mpkfE PCBEEEEYE 25BAFMEDR SEEET)IIK BREROESR
REEWMAD 4 KFIFBEDR EDRBEEWAE EAFBEDRE K ‘

IRESO sk FAIFEDRAREED  /KFIFBEDRAR
77K A E e A7k B[O 4 % Al B K Wi AERRREK BEEWENE
(50 m3/day) KB (450 m3/day) KT K

(1200 m3/day) (2400 m3/day) (300 m3/day)
(300 m3/day) (1200 m3/day)

%%mmﬂﬂu'“%@ﬁ%@%%
EDRIREE kL EDRIRE

KL% Al 7K AEDR EDRJAR & O] EDRAZESOIfi  EZ/KIAEDRARES
(550 m3/day) EINsE=RAI)EE i 88 O] W B A A a2 alKE BEK Bl A 2 AlK
(350 m3/day) (550 m3/day) fmrK (700 m3/day) Bk

SAERBEE IR EREEEK i

(800 m3/day) (800 m3/day)

BERAGR ¢ TR KR FAE
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Industrial Wastewater
Reclamation-EDR
Process

- - e el
ARBMATERABEARYE BE3000M A - &2H 8 5818 i

XX 3 20

F—E - -2RARBEEORIXEKAZM rCHETES > SH0JEH30000EE
e} e FANESBHA BB =REEFRKFEEREARE

o SEEETFET > ECEMEREEEKAL EORKEFFL) » (RAMALE
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m e 75 EiEEA (MBR)

MBR: Membrane Bio-Reactor ( ;&5 EIEIREE - BIEEYW T E)

RS IR B REMSERAT - (FRSBTEMKINE - FHERAEMA - FMESESE

EEB - EMERE , FERABRKNNERDBABGSEEMSRANIEMGE - RIFE
SiROI5E - HEBENBZBRIE - EXKEEE  ERINBFAZEERS -

Activated Sludge Process

> > | >\ [—»
Influent— Activated Activated | Settling
Sludge Sludge Tank
Reactor Reactor |

|

Sand
Filter

Tank

—— Effluent

................

Influent

~— Membrane

Separation

ffluent (For Recycle)

MBRIS# & FRIFLE497£0.4-0.03 um -
AEEMFAMUFRYEEE -
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Note: from Gunder & Krauth, Wat. Sci. tech., 40(4-5), 311-320.



® R ZMBREZEm

Hollow Fiber
USFilter Memjet Mitsubishi Asahi Koch / Puron

Less Space Requirement and Low Cost

|"’

Tubular

Dynatec / NORIT
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BioNET®E I8 ¥ il

L4 4AHE (BioNET®) i EE AR S MR EY &
B - OB ZEAREEEAR ZCODEE -
S EEARIRESS -

Large amount of microorganisms Porous Carriers
retained in the net structure

BioNET®#z {4524
- (EXREREX . A ZEBREAEMEY
« HIFHRERET ¢ CIFREBIEINEE
- OJifR . RIREEBRRY
- FFLIE : KRBBEMRE
TR b

Industrial Technology
Research Institute

= A » B4 K

Porous carriers offer
large surface areas

Influent
Copyright © 2018 Industrial Technology Research Institute.

B 2R K « UK

A RR I =3

F<EKELHh R KEE
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SRA{CEIEIER

AOP %518 (Fenton)




=& {6 F (Advanced Oxidation Processes, AOP)

o SAFEIEEFENFAESSEEENMNEEEHEE (Hydroxyl Radicals) E1E
KPHMEAEY (<10 mg/L) SXBESEWE ( IEDCs, 0.001 mg/LE#R ) -

o [BR: REPEERZHINE (Polishing) SRBCEERIEIE ( AHEMIIEZE | )

H,O,+UV

H202+ Fe2+.

Fenton’ sReaction
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FentonZIE1EF

® FentonitEIBMRAEE - FESY  BHEREARSEES  RESEH
1174l - FHIbFenton REW R BHFSEAE

o ITERH,0.MHHRE EEXABEMELHZEEEHE (OH) - ERHA
255 Z B R I LR Soh

Fe** +H,0, - Fe’* + OH-+OH"~

H,0,8iFe2+ B 14 BR1E T i 1T R FE
EEBRFRACH=-EERT  ANEEEaEHE

v B_pdPRe . " i : > . .\

Pl —
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AO/A20 - FH5EiRIEEZMBR - E¥)4HIEBIONET®
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V—— . —— N
%%mb SRR 2 IR

il

5|

EREBFENREMTELATESE (EiBHaber-Bosch Processiin FEE TR S K
® 0% MFAERFEILR
® I TFA20%HFIBETERIELRIERAR

RIBERFEENBEREEERNSEIRHFMAEE4970,063 kg/day
o EEMRKAAHFMBEELRMIERE - 1% - HBITXEERER FKERFM
BYES - BEEXXRERKIR

SR EERA B KRR

o it Y MUK RBFHERNES - SRR EXHERAXRESAICE#Em - Ha A BN
SNLEBHEE234%

oiRiRElh ' MERERFERBEREIAKITE, « "AEMRRITHREEMN
mKIRE, H TREBTERERS KN KERAFIGAKIZRE, & SCRIBNSH
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MAMEYRERERAEASER RooBKPIRYE - ToES
AMESTBRBEEZAR

oifFiERERZIARAERARICZAaRBEBEMHICEREICMiHKE
m/E20-35°C - B&E>2 mg/L - BFWEEE (F8E ) £& (BxALETEINEER)

NH,*+1.830,+1.98HCO;>0.021CH,0,N+0.98NO, +1.04H,0+1.88H,CO,

oA REENAMBEER 2R - SHBEETIREFAEERSR - YIERSR
mE15-35°C - A& <0.5 mg/L - BFIREE (& (k) 8/F8F ) £ ( Sik=EE
FEIMHEER)

NO, +1.08CH,OH+0.24H,C0,>0.06C<H,0,N+0.47N,+1.68H,0+HCO,"
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MBBR (Moving-Bed Bio-Reactor)
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MBBR#% il 45 74
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1. AFEINZEE
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3. RIEEETER/50% - S RER
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,ER"EL’%_‘EL"%ME (Ana m mOX) Anaerobic Ammonium Oxidation
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o FERAIMEE IR - BB oA LB REES
® EEANIECH wifg . & ; $3$=1.2-1.3:1.0:0.9
HPO,2 +Mg?* +NH,*+6H,0>MgNH,PO,-6H,0 ¢ +H?*
B ERIEIRE : pH=8.5 - JRE25°C

Crystal

) Effluent

Carrier

Carriers in

fluidized state
Wastewater

Reagent o C%%
QQ Sodai 5420 OOOO%Q/Distributor
Q Q
@
iﬁ% Q Recycle
N g
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e Zero Waste

Ministry of Environment

Circular Economy

Zero Carbon ZERO Water
= HE i E R {
'Jt : nFk = .B/'R EEEU_JJ(
Zero Liquid Discharge (ZLD) {&fix7K : Low Carbon Water
Zero Waste Disposal (ZWD) 'i jgim %E;tuz e;?_E(rgésljgn
=252 3 4 o U_( =< >=<x
WH{EA (Resource Recovery) (Carbon Capture, Utilization, and Storage)
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- EEWIMG (Electrodialysis Reversal, EDR) %i&EiRE 5 KB F3IR0E L5 BE K P I2RE0E
¥ OANREREAKZEEEREYZSSHE

i

SEEEREEK

i)

S HKBIEB R S RRIEK
L SRR BEHEK

(KEEEREEK =ik

BiR{b
° ©
S - o o'e ¢
'fg F L——
[/ @ @ Na Na" @ (&) . @ L~ E EB\
@ . \_gma:g/‘ N P =R E K
" NG N N . NG N [~
B Ed N
/Rl - o o o) = 5
g /
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o BEA i KBIRE R SR €3 1 -
o HNERULMLZEEM =

Pretreatment — UF — RO — MEE/MVR | | &8

RORK EDR ;27K
Cond.: 82.6 mS/cm Cond.:134.2 mS/cm
> DR 60% of concentrate
T EARER ARk T 40% of diluate
ot ¥ R AR T OLRHEE R4 2 F) R A AR v
EDR %7K
Cond.: 59.7 mS/cm

§\ el EERAHDA0%RKEAHE R
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