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> Physical Barrier ltem Size (W)

> Pressure, vacuum or
gravity

Membrane Pore | 0.02-0.40

o WE -;,.--l | Sand Grain 400-2,000
% “*. o

Giardia 6-10
Cryptosporidium 3-5
Bacteria 0.5-0.9
Virus 0.01-0.25
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Membrane

Backing/
Substrate

Membrane is applied to a substrate
or backing for support i o PR

Pore Size 0.01 to 0.4 microns (Example-
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NOLLLE _ﬂ\“-
iH e i
MEMBRANE PANEL e b |
SPACER ——

MEMBRANE SHEET

MICROSTRUCTURE

Pore Size 0.4 microns (Example- Kubota)
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ustrial dwid

Total

Industrial

Municipal

Kubota

1538

Z10]0

1138

Mitsubishi

374

204

170

Zenon (GE)

331

127

204

N EINERS

16

1

15

Total

2259

132

1527

Source: W. Yang, N. Cicek, J llg. State-of-the art membrane
bioreactors: Worldwide research and commercial applications in North
America, Journal of Membrane Science 270 (2206) 201-211
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MBR Design Considerations

> Screening
requirements

> Recycle flow
parameters

» Scaling concerns

> Dewatering concerns
o Biological Sludge
o Chemical Sludge
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MBR Design Considerations
Biological Nutrient Removal

QU :
gl P > Location of the RAS
® M Pl{ﬁ( iy

> Dissolved Oxygen
Levels
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MBR Design Considerations

Foam Control / Surface Wasting

> No defoaming agents- coats membranes

> Engineered Surface Foam Removal
System S

> Spray water
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> Drying out T

E— -——l(/

> Construction debris '
> Dust, dirt l |
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Permeabillity testing
conducted In clean water

Analysis Instrumentation
and Supplies

Operation and
Maintenance Manuals

Operator Training!!!!
Seeding

Food Availability
Acclimatization
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> Operators must check basins
frequently

~ «_Use sight (foaming, color,
w aggpation patterns, basin levels)

—eods@linstrumentation readings

> 3k each MBR basin for all
IMpOFtant parameters

p=Repart and respond to
potential problems ASAP
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erational Parameters

> Blological parameters- DO, Temperature,
pH, nutrient levels, MLSS

> TMP

> Basin Levels

> Fllterability

> VIscosity

> Permeate TSS & SDI

> Aeration pattern and bubble size
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» Cleaning screens

> Mineral Scaling- use citric acid to clean
> Biological Scaling- use caustic to clean
» Care In removing flat sheet membranes

» Do not use high pressure water hoses on
flat sheet membranes

> Keep spare membranes on site
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Questions
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