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“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.”
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MF/UF (micro-filtration/ultra-filtration)
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RO (reverse osmosis)

@ TXEK: _HREEBZERSHRBEFXEZE/KLOUBFRA
o ERFKIEIR :iBK*IE
® ROZEEFEFRE:

E B2+ (monovalent ions): 90~98%

EE{E & F (divalentions): 95~99% (TAIB5LE%3F>200 Da¥) & i&EiR)
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S lonic 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
e A
Aqueous Salts Algae

Relative ===l

Sizes of

Materials Humic Acids Cysts Sand

in Water m [ ra———— ] N TE————

a
lons Clays
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1
| Conventional Filtration Processes
| Microfittration |
: [ Uttrafitration |

Separation

Process filtration

RO |
I
EDand EDR |
\l/

Metal lons Aqueous 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
Nitrite Aluminum Salts
Cyanide

ERE
(um)
i;é 0.1~1000
MF 0.03-15
UF 0.002-10
RO 0.0004-0.06
ED 0.0004-0.1

Copyright ITRI T Z 5Tt 7Tbx



="

&= & (electrodialysis, ED)

—HRARINERENERE - (EKBERPEFEHRERUNEDBZE - WHEHBHE I
RIEZEHIRR AT RVIER

{Z#5 = & &t (electrodialysis reversal, EDR)
HEREETHRERNER - (FRERBEMERASHNNRE KN

Cation-transfer Anion-transfer
membrane membrane

Cathode

Anode 2 Cathode
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BREENER 15 BY i 5l B & MR EE

«EDREIEETE: 20cm x40 cm «EDREEMETE: 30 cm x 60 cm - EDREZETE: 80 cm x 160 cm
- EDREIB: 20 3 B DR 100 & BEN) -EDREWHEHE: 4504
=3 5:100 L/hr «EIEE: 20 m3/day «BHEE: 450 m3/day

40cmx160cm
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EDR * Industrial process water

Industrial treated effluent .
* Cooling water

i NKRIBEDR  ROBAEKA  B#HRISEKANAE PCBRERES ZaEKFIAEDR SEEFET) K RORAEKRA

R4,  FEDRAZEE[D] EDRIGEE[REIWMIZA  EE/KFFBEDRAR IREE U4t FAEDRIREEE EDRARES[CIUL

7EIK WETZHEKE B5EK B[O a2 Al BRI K W ARERERK BAA

(50 m3/day) & g, 300 (450 m3/day) IKIBRFTIK (1200 m3/day) (2400 m3/day) (8Em, 300
m3/day) (1200 m3/day) m3/day)

B W< A7k BRI BNEERE IR 3 7 1B LT RgEE 7K I R EEKLL  JEREMAERIER
EDRH E& o] U BE7KLEDRARES = All7K LLEDR EDRJA5 &8 2] U EDRAZEE[OIYL M EE/KIAEDRRAZES
(REBEFAT, [ BRI H 52 &8 [o] A A A A 72 Al KA B EIK [EUT #1772 Al K
550 m3/day) (HE®=AF], 350 (P#82 5], 550 ‘7K (A, 700 7K
m3/day) m3/day) (800 m3/day) ~ m3/day) (800 m3/day)
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i e _Ig.l_ -&E\.ﬂ:*EEF?_ (Advanced oxidation processes, AOP)

- BRAEERINABRSSEEENINSZEBE (hydroxyl radicals)
JK%L1|:7J<EF'WEE¢;&,%(< 10 mg/L)skBEZ¥E (MIEDCs, 0.001 mg/L
ER) -

- [BH: REMEERZMY(polishing) - SETHEIERIEIR(BHYIERE | )
- BRNEHRAICEFERE
H,0,+Fe* (Fenton' sreaction) H,0,+UV

0,+0H" 0,+H,0, O,+UV+H,0,

0,+TiO, O,+UV UV+TiO,
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EwmEZEE - FEltFenton REHBERATZERE

o FTEAHOHEERE EEXRERBALCNHZESTEHHE (OH)
BIRE D 2BERYRIE - EHIE(ES - MEEEET
Fe*" +H,0, > Fe® +OH-+0OH"
HzOz,fiiFez““ﬁﬁ'fii%iﬁ_F”E'_ﬁl“é
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unsaturated soil

surface water water table

groundwater
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