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Particle
capture
siZe

Membrane

type

0.1-10
um

Ca.
0.003-
0.1 pm

Cd.
0.001
Hm

Ca.
0.001
Hm

contaminants
removed

suspended solids,
bactena, protozoa

colloids, proteins,
polysaccharides,
most bactena,
viruses (partially)
viruses, natural
organic matter,
multivalent ions
(including hardness
In water)
almost all
impurities,
including
monovalent ions

source: Based on Frost&Sullivan 2013

Typical operation
pressure ranges

0.1-2 bar

1-5 bar {cross-flow)
0.2-0.3 bar (dead-
end and
submerged)

5-20 bar

10-100 bar

Key applications

water treatment plants,
pre-treatment in
desalination plants, the
preparation of sterile water
for industries, such as
pharmaceuticals, etc.
drinking water treatment,
the pre-treatment process
In desalination, and
membrane bioreactors

treatment of fresh, process
and wastewaters

treatment of fresh, process
and wastewaters,
desalination of sea water
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Miacrofiltration

=06 gm

= 500,000 #-F %

A3 i%h i UF
Ultr afiltration

=01 -001 t2m
1000 - 500,000 #-F %

#9iBiE NF

Nanofiltration

0.1-0001 ttm
100 - 1000 #F%

i &% RO

Heverse U smosis

= 0071 ptm
<100 #FX

T R

bu iy b

FLibid

A TEBR

X da W

# &

A=k |

H#m R

Lo Tk

Suspended Solids
Bacteria, Cells

O1] Emulsions

X1¢

MMacro Molecules

Colloads

Virmses

© 0

Proteins

Organic Compounds

Ions @
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Reverse Qsmosis (RO)
I S
11 r-,.-,ll'.'
o A
vl
S |
L1

sk o
Nanofiltration (NF}) |
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Ultrafi ltration {UF})
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Microfiltration (MF)
bk

oo e
Nt

i,

PRESSURE

Pressure

15 -60 Bar

10 - 30 Bar

2-10 Bar

0.5 -4 Bar

Applications

Desalination
Concentration
Metals Removal

Demineralization
Concentration
Color Removal

Fractionation {oils)
Proteins Removal
Concentration
Clarification

Clarification
Disinfecting
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Jurong UASB Ceramic MBR Process

Organics
Removal
(COD,BOD)

1% % i3 R aIZ R ok w fzC-MBR Gk s

97 ~99%

Eurmr-ate‘

Phaselllinlet

'l.||".l|I Qrs

Industrial
Waste
Water

EQ
Tank

Excess sludge | ' |

Pawer Reduction | J.

e==asml 20~30% S
MEthai;le Gas N\

Organics
REmaval

UASHE
Tank

Caramic
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1 Solid resources recovery 2 Recycle water

Solvent, Rare metal etc Pretreatment of RO membrane
(ex: Polishing, Solvent, Tungsten) <Expected result>

Concentration for SS i Cost reduction

Material recycle - 1.RO membrane replacement fee
mn' 2.Mentenance service fee

Recycling
< Expected result>

Material cost reduction
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S 72 SR B R R i) 25 - i
1 FLPE( ¢ m) 0.1 0.4 0.10
2. E PVDF PVDF Ceramic
3.5 A 50 MF MF MF
4 R 25 m2/f54H 0.8 m2/ R 0.5 m2/F4R
s 0.4 m3/m2-day 0.4 m3/m2-day 0.8 m3/m2-day
SRR R Flux (16LmH) (16LmH) (32 LmH)
sl i & Flux 0.4 m3/m2-day 0.4 m3/m2-da ().8 m3/m2-da
Raz A (%) 82 19 100
ELE A AE (%) 190 260 100
SRRA/0E (%) 120 140 100
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44 (mg/L) 0.0664 0.0022
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