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BIO-CEL® Submerged Module for innovative
Membrane Bio Reactors (MBR)
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What is a Membrane Bio Reactor (MBR)?
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A membrane bio reactor is...

e a combination of biological waste
water treatment and membrane
filtration

« a membrane filtration which
separates biomass from water

 a membrane filtration which is based
on ultra- or microfiltration
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Comparison Conventional Biological
Treatment Plant - MBR

Outlet

Waste
Activated Sludge

ﬂ Submerged Module
Inlet

Outlet

Waste
Activated Sludge
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Advantages of Bio Reactors (MBR)

 Enhanced quality of treated water
« Constant quality of treated water

« Conformance of enhanced standards of hygiene
(EC guidelines for bathing water)

o Safe rejection of biomass

« Higher efficiency due increasing concentration of
biomass in the activated sludge tank

» Optimization and increasing of capacity for
conventional plants

» Saving of the final sedimentation
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Common Constructions of

Submerged Modules for MBR

Flat sheet membrane Potted
on plates hollow fibers
i
| Filtrate
Membrane

Up-stream
Aerator

Filtrate
=)

— Hollow fiber

— Air
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Advantage and Disadvantage of
Submerged Hollow Fiber Modules

Advantage: - Flexibility
- back flushable
- high package density

Disadvantage: - high tendency for sludge deposition
- high tendency for braiding
- bad cleanable
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Advantage and Disadvantage of

Submerged Modules based on Flat sheet/Plate Construct

Advantage: - less tendency for braiding
- good hydraulic flow behavior

Disadvantage: - not back flushable
- low package density
- bad cleanable
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The BIO-CEL® - Module

BIO-CEL®- Modul BC400F-C25-UP150 BIO-CEL ®- Kassette C100-UP150
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The Advantage of the BIO-CEL ® - Modules

 Combines the advantages of hollow fibers and flat sheet /
plate constructions

» Back flushable, also with chemicals therefore
minimizing of deposit layer

 Insensitive against braiding and sludge deposition
* No laminar flow at the boundary of the membrane sheet

* High package density due to the thin self-supporting
membrane sheet
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Our Precondition

« MICRODYN-NADIR has long-term experience in
development and production of membranes for waste water
application

 Since years leading companies are successful using NADIR®-
membranes in MBR applications

* The high performance of the NADIR®- membranes is
repeated confirmed in numerous plants
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The NADIR® Membrane

In the BIO-CEL® modules the approved Nadir® UP 150
membrane is used with the following properties:

e Pore size 0,04 um (~ 150 kD)

e Permanent hydrophilic
Polyethersulfon (PES)

e low fouling

* high flux

 high chemical stability

* high mechanical stability
 easily cleanable

 save rejection for solids
and bacteria

* long lifetime
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BIO-CEL®

Construction of a Membrane Sheet
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BIO-CEL®
Membrane Sheets
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BIO-CEL®
Membrane Sheets



BIO-CELZ®:
Membrane & Module

I2mrr] 8 mm 2mr|n

Membrane

Laminary composite

Permeate spacer

- Permeate removal

Guide plate

F— Aeration
|
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The BIO-CEL ® Cassette System

BIO-CEL®-Frame BIO-CEL ®-Cassette
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The BIO-CEL ® Cassette System

BIO-CEL®-Frame
with 2 installed

Cassettes
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The BIO-CEL ® Cassette System

BIO-CEL®-Types:

BC 400F-C100-UP150
/ 4 \

Frame Types: Membrane Type
BC50F (50 m2 module) UP150
BC100F (100 m2 module) (UF, PES, CO 150 kD)

BC400F (400 m2 module)

Cassette Types:

C25 (25 m2)
C100 (100 m?)
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BIO-CEL® Modules: Size

BC400F-C100-UP150 BC100F-C25-UP150
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The BIO-CEL ® Cassette System

Advantages of the new Cassette System

» enhanced handling

 easy installation

« easy membrane replacement

* in case of membrane damages single cassettes can be replaced
 independence of the aeration system from the cassettes

* enhanced aeration system
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Typical Operating Conditions of
BIO-CEL®- Modules

Parameter Unit Area Typical*
Operating pressure [mbar] 30 — 300 150
Pressure for back washing [mbar] 30 - 150 150
Temperature [?; C] max. 55 15
pH 211 7
Required aeration [I/(m2*h)] | 400 — 1000 | 600-800
Flux [I/(m2*h)] 8 -30 15*

* Average flux in municipal water treatment plants
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BIO-CEL® - Typical Performance

In Municipal Application
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Concentration of activated sludge: 12 g/l TMP 40 to 260 mbar
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BIO-CEL® —

Pilot Tests in Chemical Industry

Pilot Unit at InfraServ Wiesbaden/Germany

WWW.MICRODYN-NADIR.COM



BIO-CEL® —

Pilot Unit in Chemical Industry

* |n operation since September 2005
* Volume activated sludge tank =12 m3
e Inflow: 12 - 17 m3/d

 Wastewater of chemical area (Kalle Albert) containing CMC
(Carpoxy-Methyl-Cellulose) used for wall paper paste

 BIO-CEL® BC100-50 (50 m2 Module)
e Sludge contents: up to 20 g/L
» Average flux: 10 L/m?/h
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Pilot Test at Darmstadt-Eberstadt

Investigation of Municipal Waste Water

 Owned and operated by
Universitat Darmstadt

 Research project
(Willy-Hager-Stiftung)
* Investigation of
— Municipal wastewater
— Sludge age — fouling
— In-Situ cleaning
e Statistics
— 300 days of operation
— Average gross flux 15 LMH
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Pilot Test at Darmstadt-Eberstadt

Investigation of Municipal Waste Water
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Pilot Test at Darmstadt-Eberstadt

Investigation of Municipal Waste Water

Results:

- No recovery cleaning for more than 10 month of
operation

- In-situ cleaning for once a week with 250 ppm ClI, for
15 minutes is sufficient

- Permeability decreases only from 300 to 190 L/(m2*h*bar)
within these 10 months of operation

WWW.MICRODYN-NADIR.COM



Test at ROTHAUS Brewery

Direct comparison ZENON — BIO-CEL ©

 Brewery wastewater

 SBR (seguencing batch reactor)
process

« BC100-100 Module
e Parallel run vs. Zenon
e Statistics:
— Gross flux 8 — 20 LMH
— Average gross flux 14.6 LMH
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Test at ROTHAUS Brewery

Direct comparison ZENON — BIO-CEL ©
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Test at ROTHAUS Brewery

Direct comparison ZENON — BIO-CEL ©
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The BIO-CEL® - Module

The BIO-CEL® - module with the approved NADIR® - UP 150
membrane is available in the following sizes:

Module type Mer:rl;rsne
BC 10-10* 10 m2
BC50F-C25-UP150 50 m?
BC100F-C25-UP150 100 mz
BC400F-C100-UP150 400 m?2

*Just as single copies for tests
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Our Scope of Supply and Service

» extensive experience in the application
* High quality standard

» Support for customer related solutions
» Technical advice

» After Sales Service

... please contact us —
We are pleased to support you in your application.
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MICRODYN-NADIR GmbH
Rheingaustral3e 190-196
D-65203 Wiesbaden

Tel: +49 (611) 962-6001
Fax: +49 (611) 962-9237
iInfo@microdyn-nadir.de
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