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Commercial Mem

• The membrane materials co
process include ceramics anp
surface modified polymeric
microporous membrane.

• The pore size of these memp
in the 0.02μm~0.5μm range

mbrane Material

ommercially used in MBR 
nd both unmodified and 
c materials, called 

mbrane materials are usually y
e.
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Filtration Characteris
MembMemb

L ti lLarger particle

stics of Microporous 
branebrane

Small particle
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Non-woven Fa

• Non-woven fibrous materia
network of overlapping fibepp g
connected pores through wh

• It is also a less expensive fi
treatment.

abric Material

als are composed of  random 
ers which create multiply p y
hich the fluid can flow.

ilter material for water 
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Filtration Characteri
MembMemb

The size of  particle 
small than that of pore 

can be collected

istics of Non-woven 
branebrane
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Filtration Characteris
Fabric MeFabric Me

• In non-woven fabric membIn non woven fabric memb
mechanisms include inerti
and Brownian diffusion etc
than the average pore size
totally or partially due to B
especially the dominant pa
for ultra-fine particles. 

stics of Non-woven 
embraneembrane

brane particle collectionbrane, particle collection 
al impaction, interception 

c. Particles with size smaller 
e can also be collected 
rownian diffusion which is 
article collection mechanism 
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Non-woven M

Variable pore size

Good chemical 
stability

MBR System

3D 
structure

High 

8

porosity



Contribution to Memb
SystSyst

• For microporous membrane• For microporous membrane
activated sludge system tha
membrane fouling are solubmembrane fouling are solub
small size colloid. 

• As for larger pore size non-s o a ge po e s e o
suspended sludge floc part
have a profound influence o

brane Fouling in MBR 
temtem

e the main components ofe, the main components of 
at contributed to 
ble microbial product andble microbial product and 

-woven membrane, o e e b a e,
ticle may be expected to 
on membrane fouling.
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Advantage

 Stable operation and supe
 Easy revamping of existing Easy revamping of existing
 Easy process control 

S ll f t i t Small footprint
 Less sludge production

Serious concerns
Energy consumption of scourin
Cost of chemical cleaning of m

es of MBRs

erior effluent quality
g plantsg plants

ng aeration of membrane surface
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membrane to remove fouling



Non-woven M

Unique Fea

 Controllable pore size dis
 Easy fabrication of mem
 High specific permeate fHigh specific permeate f

transmembrane pressure

MBR System

atures

stribution
mbrane module
flux at lowflux at low  
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Non-woven M
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The pore size of non-woven 
membrane tested was 

m b ra n e
d u le
m b ra n e
d u le

25.2 µm (membrane A), 
38.8 µm (membrane B), and 
13.1 µm (membrane C)
respectively

A ir
to r

B lo w e r

A ir
to r

B lo w e r

respectively.
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Non-woven M
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Non-woven M

1000

1200
inf.
eff. for membrane A
eff. for membrane B

600

800
m

g/
L ）

eff. for membrane C

200

400C
O

D
（

0

200

0 20 40 60

daysy
Fig. 3. Influent and effluent COD in the submerg
the operation period 

MBR Pilot Test

80 100 120

s

14

ed non-woven membrane bioreactor during 



Non-woven M
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Aeration Inte

• It is shown that the filtratio
ith i i ti iwith increasing aeration in

was set at the value highe
L/m2 hr ) However there eL/m2.hr ). However, there e
resistance at aeration inte
when initial flux was lowerwhen initial flux was lower 
filtration resistance was ne

ensity Effecty

on resistance increased
t it h i iti l fltensity when initial flux

er than 0.8 m3/m2.day (33 
existed a minimum filtrationexisted a minimum filtration 
nsity of 0.01 m3/m2.sec 

r than 0.8 m3/m2.day andr than 0.8 m /m .day and 
early zero. 

16



Non-woven M
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Non-woven M

• The filtration resistance wa
initial flux of 0 4 and 0 6 minitial flux of 0.4 and 0.6 m

• However the filtration res• However, the filtration res
increasing of the MLSS, th
around 7,600 mg/L at highg g
more evident when the init
m3/m2.day (33 L/m2.hr ). 

MBR Pilot Test

as independent of MLSS at 
m3/m2 daym3/m2.day .

sistance increased with thesistance increased with the 
hen to a maximum value 
her initial flux. This trend was 
tial flux was larger than 0.8 
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The Difference Betwe
Non woven MemNon-woven Mem

• In the microporous membra
very strong aeration intens
h ff t filt tihas no effect on filtration re
critical value.

• However, there exists a m
resistance at some case in
bioreactor system. 

een Microporous and 
mbrane Systemmbrane System

ane systems, even with 
sity, the aeration intensity 

i t b desistance beyond some 

inimum and zero filtration 
n our non-woven membrane 
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Industrial Wastewwater Treatment
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Personal care pro
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Personal care pro
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Food Produc
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Food Produc
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Food Produc
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Food Produc
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Sewage Non-woven MBR Treatment
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Sewage Non-wove
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Non-woven M
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Benefit of Non

•Low transmembrane pres
•Advantage in membrane c
•Low requirement of influeLow requirement of influe
operation

n-woven MBR

sure
cost
ent quality andent quality and  
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Anaerobic Non-wovven  MBR process

• Three different pore sizes 
of non-woven membrane 
i.e. 

• 0.2μm (membrane A), 
2 0 ( b B)
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• 2.0μm (membrane B), 
• 20.0μm (membrane c)



Anaerobic Non-wovven  MBR process
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Anaerobic Non-wovven  MBR process
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Anaerobic Non-wovven  MBR process
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Anaerobic Non-wov
COD of the effluent from UASB

ven  MBR process
 and three membrane modules
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Anaerobic Non-wov
Turbidity of the effluent from UAS

ven  MBR process
B and three membrane modules
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Anaerobic Non-wov
Analysis of scale substance on the s

ven  MBR process
surface of non-woven membrane
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Conclu

• Non-woven textiles could be u
and anaerobic MBR by properand anaerobic MBR by proper
membrane fouling.

• The filtration behavior of the no• The filtration behavior of the no
those of conventional micropo
high aeration intensity and hig

• Anaerobic non-woven MBR, w
for biodegradation and membr
promising technology for induspromising technology for indus

usions

sed as the filter material of aerobic
rly selecting its pore size to get lowrly selecting its pore size to get low 

on-woven MBR is different fromon-woven MBR  is different from 
rous MBR, especially operating at 
h MLSS concentration. 

which saving much aeration energy 
rane scouring, shows that will be a 
strial wastewater treatment
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strial wastewater treatment. 
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