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he future of wastewater trea

Today water and wastewater treatment facilities face tough
challenges. Regulatory requirements are increasingly stringent, demand
ever growing, and new facility construction fraught with difficulties.
Overcoming these issues requires vast improvements in our water

treatment systems’ efficiency, reliability and economy.

The solution? The energy efficient MRI BIO-CEL® MBR-~the latest
advancement in the Meurer™MBR family of products developed by
Meurer Research, Inc. This innovative, new membrane fittration system
delivers the simple answer to effective wastewater treatment today and

tomorrow. Increased capacity, optimal flow rate and significantly higher

THE NEXT GENERATION IN MEMBRANE effluent quality are gained--all in a reliable, automatic system with a 50%
FILTRATION, THE MRI BIO-CEL®

smaller footprint, available exclusively in the USS. from MR,

e PaTENTED MEMBRANE TECHNOLOGY

PERMEATE CARRIER

FuLL SHEET
PerMEABLE BonD

A

2MM THICK

PERMEATE OUTLET

PROVEN TRULY BACKFLUSHABLE, THE MRI BIO-CEL® FLEXIBLE
FLAT-SHEET MEMBRANE HAS A .04 MICRON PORE. MEASURING

2 MM THICK, IT IS HIGH-PACKING=DENSITY READY.




tment is here.
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AERATION BASIN FILTER BASIN
HIGH-QUALITY EFFLUENT, SIGNIFICANTLY GREATER CAPACITY, 50% SMALLER
FOOTPRINT, RELIABLE AUTOMATIC CONTROLS, AND OPTIONAL BIO-CEL® - MCP
CHEMICAL=FREE CLEANING SET A NEW PERFORMANCE STANDARD FOR MEMBRANE BIOREACTORS.
Superior technology delivers optimal performance.
Through a strategic partnership with Microdyn-Nadir, A high level of bacteria and efficient oxygen transfer
Germany's leading innovator in membrane filtration tech- ~ enable faster biodegradation and reduced impound time.

nology, Meurer Research has engineered the next great - . .
Membrane pitra-Fittration Unit—Made with patented

advancement in submerged membrane bioreactors. Using _ o
BIO-CEL® flexible flat-sheet membrane, this unit takes

Microdyn-Nadir's patented flexible flat-sheet membrane, . .
effluent quality and treatment capacity to a new level. The

the MRI BIO-CEL® MBR combines biological wastewater . o .
unit can be housed either in a separate basin (as shown

treatment with membrane fiftration, reducing impound _ . _ .
above) or in the aeration tank depending on capacity needs

time and yielding cleaner effluent. . . _
and installation footprint.

The system includes: . _
Control System—~Engineered for automation, the

Biological Treatment Section —This section includes the . .
controls package is the heart of MRI's reliable wastewater

aeration basin and anoxic zone with mixers, blowers .
treatment system. Powered by Rockwell Automation/

and air diffusers and is uniquely designed to work with o .
Allen-Bradley, it includes Endress Hauser instrumenta-

uftra-fiter modules. . o _
tion, motor controllers and communications equipment.

Efficiency gains can be significant and resutt in cost-savings.

CoNTROL SYSTEM



Oncy MRI BIO-CEL®
DELIVERS ALL THE

atented design sets new pe

Only MRI BIO-CEL® offers all the advantages of both rigid plate
and hollow fiber membranes, while eliminating the disadvantages.
Plus the MRI BIO-CEL® offers benefits unique to the technological

superiority of the new BIO-CEL® flexible flat-sheet membrane.

The result is more than the best of both worlds—it sets a new

standard for reliability, efficiency, effluent quality and economy.

Compare the advantages.
Like a reinforced hollow fiber, MRI BIO-CEL® can be backflushed,

has a high packing density, is self-healing and highly flexible.

Like a conventional ngid plate, the
MRI BIO-CEL® flexible flat sheet has

low-pressure operation, better clean-ability,

less tendency for braiding and sifting, and good
hydraulic low characteristics. Air sparge
is introduced through a straight path,

resulting in fewer chemical cleans.

Additional advantages of the MRI BIO-CEL®
flexible flat sheet are even flux and consistent
transmembrane pressure over the entire
membrane surface, low transmembrane
pressure, less tendency to foul, fewer
cleaning cycles, superior chemical cleaning
due to the ability to backflush, optional
BIO-CEL® - MCP chemical-free cleaning, and
less stringent screening requirements

compared to hollow fiber membranes.



rformance standard.

RiGip Prate MEMBRANE '

CONVENTIONAL RIGID PLATE
MEMBRANES OFFER LOW=PRESSURE
OPERATION AND GOOD HYDRAULIC

FLOW BUT CANNOT BE BACKFLUSHED.

MEMBRANE
PLATES q

UPSTREAM
AERATOR

-TH WoRLDs — ONLY BETTER

HiGH PACKING DENSITY
BACKFLUSHABLE

SELF-HEALING

HIGHLY FLEXIBLE

MLTRA-FILTRATION (.04 MICRONS)
Low BRAIDING

Low siLTING

Low PRESSURE OPERATION

HiGH CLEAN-ABILITY

HiGH HYDRAULIC FLOW

FEW CHEMICAL CLEANINGS NEEDED
OpTioNAL BIO-CEL®-MCP CHEMICAL-FREE CLEANING
EVEN FLUX OVER ENTIRE SYSTEM
VERY LOW TRANSMEMBRANE PRESSURE
LEss FOULING

SUPERIOR IN-SITU CHEMICAL CLEANING
Low SCREENING REQUIREMENTS
FILTERS MOST VIRUSES

No SLIME LAYER REQUIRED

—

J FILTRATE
J

Up FLow

MRI Bio-CeL®

HoLLow FiBER MEMBRANE

f FiLTRATE

e
<« Horow FiBer

Up Frow

UPSTREAM
AERATOR

HoLLow FIBER OFFERS HI
AND CAN BE BACKFLUSHED
BRAIDING MAKE CLEANING

BREAKAGE IS COMMON.

HoLrow FiBer RiGip PLaTE



he ultra-effective solution for high-q

Engineered for rugged precision, MRI's cutting-edge BIO-CEL® Membrane Bioreactor combines biological
wastewater treatment with membrane filtration to produce high-quality effluent free of biomass, bacteria and
particles. The MRI BIO-CEL® MBR is California Title 22 Certified and meets EU Bathing Water Standards.

It is suitable for effluent recycling or many other applications.

MEeMBRANE CASSETTE

Made with durable PVC, the membrane
cassette houses densely packed
membrane sheets.

FLExiBLE FLAT MEMBRANE SHEET
MRI BIO-CEL® flexible flat sheets enable safe rejection
of biomass, bacteria and particles due to pores
measuring /1200 the size of a human hair and

they are self-healing.

FrRAME
The rugged structure is designed to contain a
specified number of cassettes and diffusers.

OrerATION OF THE MRI BIO-CEL®
MEeMBRANE BIOREACTOR.

Screened Influent enters the reactor basin(s) and is treated by bactenia and oxygen, then flows to the filtration basin where it enters

the membrane fitter cassettes. The flow then moves rapidly upward, driven by a stream of fine air bubbles introduced by the diffuser; and
enters the flexible membrane sheet through .04 micron pores. Biomass, bacteria, most viruses and all solids are filtered. Suction pulls fittered
water through the permeate layer into the permeate tube. Discharge is high-quality effluent, ready for recycling, further treatment,

or retum to the environment.



uality effluent.

MEeMBRANE MoODULE

The module contains the complete assembly needed
for high-quality effluent, including membrane cassettes
and frames with diffusers.

PERMEATE PoRT
The MRI BIO-CELs
elongated oval port design
delivers optimal hydrodynamics
and connects the permeate layer
of each membrane sheet.

PerRMEATE TUBE

The permeate tube connects permeate ports
on the membrane sheets to the outlet manifold
for high-quality effluent discharge.

Dirruser AIR FEED
Sealed lines direct air to the fine bubble diffusers.

FiNne BueBLE DIFFUSER GRID

Unique fine bubble diffusers deliver more

efficient oxygen transfer for faster

biodegradation and create turbulent .

cross-flow to clean the membrane.

MeurermMer

BIO-CEL*flexible flat sheet

Regstered trademark of MICRODYN-NADR GrrbH



THIN FLEXIBLE FLAT-SHEET MEMBRANES
ALLOW COMPACT MODULE DESIGN.

recise engineering.

Proven in hundreds of successful installations, the MRI BIO-CFL®
utilizes large flexible flat sheets manufactured by Microdyn-Nadir, GmbH.
In a highly developed process, the sheets are made by casting polyether

sutfone onto non-woven polyester substrates. The result is the strong,

robust UP-150 membrane, the basis of the MRI BIO-CEL®,

The uniquely superior BIO-CEL® flexible flat sheet is made by bonding
two UP-150 membranes to a woven polyester permeate core. The
permeate core structure coupled with the full-sheet bonding process
give the membranes a high degree of strength. This strength allows the
membrane to be backwashed without breakage, tearing or

ballooning,

Available exclusively from MR, the patented BIO-CEL® flexible flat sheet
has advantages over the conventional rigid plate membrane. fts robust
PES (polyether sulfone) membrane has pores of 0.04 microns, classifying
it as a true uftrafitter. Unlike the 0.4 micron pores of polyethylene
membranes, the MRI BIO-CEL® does not require a sime layer to

provide excellent fittration, which simplifies operation and cleaning,

Patentep MRI BIO-CEL’s PERMEATE
CORE STRUCTURE AND FULL-SHEET
BONDING PROVIDE THE STRENGTH NEEDED
TO WITHSTAND A TRUE BACKWASH. PORES
oF .04 Microns cuassiFy BIO-CEL® as
A TRUE ULTRA-FILTER AND ELIMINATE THE
NEED FOR A SLIME LAYER, YET PRODUCE

EXCELLENT FILTRATION.

PERMEATE SPACER

MEMBRANE

LaminaTE CoMPOSITE

AERATION




SPACE-SAVING FOOTPRINT

AEeraTiON BasiN

AEeraTiON Basin

Y

FootprINT oF MRI
Bio-CeL MBR sysTEM

CLARIFIERS
THe 50% FooTPRINT REDUCTION ACHIEVED BY THE MRI BIO-CEL® MBR sYSTEM Is MADE POSSIBLE BY A HIGH LEVEL OF BACTERIA IN THE AERATION PROCESS, WHICH
INCREASES THE SPEED OF BIODEGRADATION. THIS ALLOWS THE AERATION TANK SIZE TO BE CUT IN HALF AND ELIMINATES THE NEED FOR ALL SETTLING BASINS.
Reliable automatic operation. | Rovantaces o e MRI BIO-CEL® MBR: B

Space-saving solution.

®  DECREASES FOOTPRINT BY 50% OR MORE

Today VirtUa”y eVer}’ treatment p|ant iS Upstream to u ENHANCED, CONSTANT AND RELIABLE QUALITY OF TREATED WATER

, . . L} POSSIBLE RECYCLE OF EFFLUENT
the next town'’s water source. As a result, high-quality
L} SAFE REJECTION OF BIOMASS, BACTERIA AND PARTICLES

effluent is increasingly important. MRI's BIO-CEL® MBR

B TREATMENT OF DIFFICULT SUBSTANCES DUE TO LONG SLUDGE RETENTION TIME

provides an environmentally sound solution that requires B PosSIBLE TREATMENT OF NITROGEN AND PHOSPHOROUS

50% |eSS Space than a Conventional wastewater L} HIGHER TREATMENT EFFICIENCY DUE TO INCREASED CONCENTRATION
OF BIOMASS IN THE ACTIVATED SLUDGE PROCESS

treatment plant. Computerized control systems enable
L} OPTIMIZATION AND CAPACITY INCREASE FOR CONVENTIONAL PLANTS

automatic operation for reliable output and greater THROUGH RETROFITTING

) B ELIMINATION OF SECONDARY AND FINAL SEDIMENTATION
cost-efficiency.
®  EFFLUENT SUITABLE FOR USE IN NANOFILTRATION, R.O., anp U.V.

u USES CROSS-FLOW FILTRATION WITH AIR SCOURING TO PREVENT FOULING

L EASY IN-SITU CHEMICAL CLEANING WITH SODIUM HYPOCHLORITE FOR
ORGANIC FOULING OR CITRIC ACID FOR INORGANIC FOULING

= OrprioNAL BIO-CEL® - MecHaNicAL CLEANING PROCESS ELIMINATES COSTS
FOR CHEMICALS AND CLEANING-RELATED DOWNTIME

L AUTOMATED CONTROLS FOR SIMPLE OPERATION AND CONSISTENT
AND RELIABLE PERFORMANCE

u HiGH OXYGEN TRANSFER RATE THROUGH THE USE OF FINE BUBBLE AERATORS
UNDER THE MEMBRANES FOR CLEANING AND CROSS=-FLOW



I Aovantaces of THe BIO-CEL®-MCP

B No CLEANING-RELATED COSTS FOR CHEMICAL PURCHASE, STORING,

Mechanical Cleaning Process HANDLING, AND DISPOSAL

eliminates chemical costs. = No cLEING-RELATED DownTINE

Until now, chemical cleaning has been the only option for removing ) :;BI.):.CT':,H::DINC(E):;L.?‘EE'.:.TO:,:A”" e T
membrane deposits. Yet, chemical cleaning reduces cost-efficiency = No EXTRA MEMBRANE AREA NEEDED TO COMPENSATE FOR CLEANING-

RELATED DOWNTIME

due to dleaning-related downtime, decreased permeability, and
L} INCREASES MEMBRANE PERMEABILITY

ongoing costs for the purchase, storage, handling, and disposal of
B ALLOWS OPERATION AT HIGHER FLUX

toxic chemicals.
®  ALLOWS FLUX INCREASE OF APPROXIMATELY 25%

Now, MRl has a chemical-free solution that eliminates the costs and M SIMPLE MECHANICAL CLEANING REMOVES FOULING LAYER

detriments of chemical cleaning: The new BIO-CEL® - Mechanical " EnviRonMENTALLY FRIENDLTSSE R

Cleaning Process (MCP).

Using small granules that continuously circulate in the membrane tank,

-
the BIO-CEL® - MCP removes the fouling layer while improving cost- =
efficiency and effluent quality. In addition, treatment plants can reduce °

membrane area since throughput is increased by approximately 25% with

no cleaning-related downtime.

The BIO-CEL® - MCP (patents and patent pending) is the only atemative
to chemical cleaning, and is available as an option for the MRI BIO-CEL® MBR.

Performance was tested in collaboration with Darmstadt

University of Technology at an average flux of | 1.17
GFD over 900 days. Results showed

Tests prove efficacy of BIO-CEL®-MCP. ,l,

the BIO-CEL® - MCP: I

= Successfully removed membrane deposits without
chemicals

= Maintained constant transmembrane pressure
of 1.18 PSI

= Maintained constant turbidity at 0.08 NTU
= |ncreased membrane permeability

O,
= Increased flux up to 5% GRANULES ARE FORCED UPWARDS AND TRAVEL ALONG THE SIDES O

Fora c opy Of the publlsh ed stu d% REMOVE DEPOSITS WITHOUT CHEMICALS, ELIMINATING CHEMICAL COS

please contact MRI or visit www.meurerresearch.com.



Proven technology.

Featured Installation:
Municipal MBR Hunxe, Germany

Expanded Wastewater Treatment Capacity A LR S —
The flexible flat-sheet installation at the Hinxe, Germany municipal
wastewater treatment plant was chosen for its ability to expand exist-

ing capacity and generate higher quality effluent.

Targets included:
Enlarge capacity of the existing plant to 17,000 PE

Enhance the fittration and cleaning performance to meet
more stringent guidelines for effluent quality

(INsTALLATION AT A GLance

Probuct MRI BIO-CEL® MBR
AVERAGE DAILY FLOW 0.3 MGD

This MRI BIO-CEL® MBR
MAX HOURLY PEAK FLOW |.7 MGD iy
M 46 40 F INSTALLATION CONSISTS OF TWEI

INIMUM TEMPERATURE ! Torats 120,000 7% oF MENBE

NUMBER OF MEMBRANE FILTRATION LINES 4 TARGETED FLow oF 0.3 MGD
Numeer o BIO-CEL® BC 400 mobutes per une 7 (6 TIMES PEAKING FACTOR).

OvenatL Numser oF BIO-CEL® BC 400 moputes 28
Mengrane area per BIO-CEL® BC 400 mopute 4300 2
TOTAL MEMBRANE AREA 120,556

Featured Installation: MBR Chino, California
Certified for California Title 22 VWater Recycling

With a design start-date of December 2008, the Chino, CA, MRI BIO-CEL® MBR installation for
the Inland Empire Utilities Authority RP5 was designed, built, and tested in nine months.

This installation consists of a 540-gallon Anoxic Zone, a 1260-gallon Aeration Zone, and a 370-gal-
lon Filtration Zone. Instrumentation and controls include cellular modem for remote data logging,
operations, and monitoring

This 370-GALLON FILTRATION ZONE INCLUDES PERMEATE AND DE-AERATION
VALVES, PH, TEMPERATURE, AND MIXED LiQUOR SUSPENDED SOLIDS SENSORS,

DE-AERATION TANK, PERMEATE AND AIR SCOUR CONNECTIONS.



merican Ingenuity. German

MEeurReRMBR PRODUCTS DELIVER THE
EFFICIENCY, RELIABILITY, COST-SAVINGS AND

HIGH-QUALITY EFFLUENT NEEDED TO SOLVE

COMPLEX WASTEWATER TREATMENT ISSUES.

Trust MRI for trend-setting
imnovation.

Experience, reliability, creativity and know-how. These are the
qualities that have enabled Meurer Research to lead advance-

ments in water and wastewater treatment solutions since 1978.

Now Meurer Research is pleased to be a strategic partner with
Microdyn-Nadir, as the sole U.S. provider of the MRI BIO-CEL®
Membrane Bioreactor—another innovation in MRI's more than
30-year history of cutting edge advancements and the latest in

the MeurerMBR family of products..

With over 50 patents and thousands of installations, from design,
engineering and production to installation, education and after-
market customer service, MRI has helped utility companies,

municipalities and engineers find solutions to complex issues.

OTHER PRODUCTS AVAILABLE
FROM MEURER RESEARCH ARE:

BIO-CEL® MobuLes For TEeRTIARY FILTRATION
INCLINED PLATE SETTLERS

HosEeLess CaBLE-VAC™ SLUDGE COLLECTORS
ULTRA-SCRAPER SLUDGE COLLECTORS
PapbLe WHEEL AND TuRBINE FLOCCULATORS
MEeMBRANE PRE-TREATMENT

MeMBRANE FILTERS

PAcKAGE PLANTS

PiLot PLaNTS

FLOATING PLATE SETTLERS

BackwasH AND REsipuALs RecLaiM

TuBE SETTLERS

BAFFLES

SUPPORT STRUCTURES

TROUGHS

BasiN INLET INFUSERs



Inmovation.

-BIO-CEL® MobuLEs

Probuct Cobe TYPE FRAME SIZE
BC50F-C25-UP150 538 sq. FT.
BCI100F-C25-UP150 BIO-CEL® MobuLe 1076 sq. Fr.
BC400F-C100-UP150 4300 sq. FT.
-RANE MATERIAL
PoLYMER MWCO
PoLYETHER suLroNE (PES) 150 kDa

-ILE AND OPERATING DATA

PARAMETERS BC50F-C25-UP150
MEMBRANE SURFACE PES

FrRAME MATERIAL PE

CasseTTE MATERIAL PVC

DiMENsioNs (IN) 30 x 28 x 63
OPERATING PRESSURE 44 - 5.8 psi
BAackwasH PRESSURE Max. 2.2 psi

Max. OPERATING TEMPERATURE 130° F

Microdyn-Nadir.

CASSETTE SIZE

270 sq. FT.

270 sq. FT.

1076 sq. Fr.

Pore Size SuPPORT LAYER
0.04 um PoOLYESTER

BC100F-C25-UP150
PES

PE

PVC

55 x 28 x 63

44 — 5.8 psi

Max. 2.2 psi

130° F

~
MeurermMser

BIO-CEL flexible flat sheet

Proven leader in membrane filtration.

For more than four decades Microdyn-Nadir, GmbH, located in Wiesbaden,

Germany has successfully developed and produced membrane filtration products

for a variety of applications.

MRl is pleased to partner with Microdyn-Nadir to bring this groundbreaking

innovation to the United States. MRI BIO-CEL® MBR is a solution for engineers

and facility managers as they face increased demand for wastewater treatment

and ever higher regulatory standards and cost constraints.

MEMBRANE MATERIAL

LTRA-FILTRATION 150 kDa

CHLORINE RESISTANCE

100,000 ppMH

BC400F-C100-UPI50
PES

PE

PVC

DRAINAGE

POLYESTER

57 x 46 x 107
44 — 5.8 psi
Max. 2.2 psi
130° F




