The MBR Treatment System

By David Branham, Wastewater Technician

As promised | will dedicate this article to the
membrane bioreactors (MBR) process.

A brief description of what it is and how it works is
in order, so here goes. The patrticular illustrations |
will be using are from the Zenon brand of
membrane technologies. | will also be stating
information out of an article printed in the March
2005, issue of WEFTEC.

The MBR system replaces conventional filtration
and combines clarification, aeration, and sludge
digestion into one simpler and smaller process step.
The process incorporates immersing membranes
directly in a process tank, thus reducing both capital
and operating cost.

The immersed hollow-fiber membrane operates
under a slight suction, drawing clean water to the
inside of the membrane fiber, while leaving biomass
and impurities in the process tank. The suction
allows the membrane to be immersed directly inside
a new tank or the membranes may be retrofitted into
an existing aeration basin, clarifier, or steel tank
thus saving the expense of building new process
tanks.

Most of the systems mentioned in this article are
modular. Individual membrane modules can be
combined to form cassettes to meet the required
treatment capacity. The advantage is that plant
expansion can be in stride with actual community
growth, drastically reducing up-front development
costs.
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Many studies of these types of systems have been
performed; the study I will be quoting is from a
grant issued by the U.S. Bureau of Reclamation.
The project team ddamer Adham, James
DeCarolis, Jude Grounds, Larry Wasserman, and
Bill Pearcehad two objectives in mind when they
made their study of four different brands of MBRs.
Goal One was to obtain operational and water
guality data, and Goal Two was to assess MBR
performance when treating advanced primary
system effluent.

Four different manufactures of MBRs that were
included in this study are as follows:

Kubota. The Kubota system consisted of
anoxic, pre-nitrification, and nitrification
zones. It used 0.4-micron-pore flat-sheet
membranes to separate activated sludge
and water into solid and liquid. Mixed-
liquor suspended solids (MLSS) were
recycled from the aerobic tank to the
anoxic tank at about four times the

permeate rate to enable denitrification. The
membranes were relaxed at set intervals to
prevent membrane fouling.



Mitsubishi. The Mitsubishi system
included a permeate storage tank and an
aerobic tank in which two membrane
cassettes of 0.5-micron-pore hollow-fiber
membranes were submerged. The

membranes were relaxed at set intervals to

prevent membrane fouling.

USFilter. The USFilter system included
an aerobic tank, a permeate storage tank,
and a membrane tank containing four
modules of 0.2-micron-pore hollow fiber
membranes. During operation, air and
MLSS were continuously injected into the
membrane tank to scrub and shake the
membrane fibers. Permeate water was
frequently backwashed from the inside to
the outside of the membrane fibers to
prevent membrane fouling.

Zenon. The Zenon system included an
aerobic tank and membrane tank
containing 0.1-micron-pore hollow-fiber
membranes. MLSS was recirculated from
the aerobic tank to the membrane tank.
The membranes were relaxed at set
intervals to prevent membrane fouling. At
high flux rates, the membranes were also
periodically cleaned with chlorine and acid
to mitigate fouling.

The team’s studies were quite conclusive and are
highlighted in the aforementioned publication. The
following table was taken from information
supplied by Zenon Environmental, Inc. However,
research of test results of the other three systems
mentioned above also fell well within these
parameters.

Typical Treated Water Results
Raw WQ Treated WQ
BOD (mg/L) 200 <5
TSS (mgll) 220 <2
Turbidity (NTU) N/A <
0.2

My conclusion is that these types of treatment
systems are the future of the industry. As seen in the
above table, all presently proposed TMDL
restrictions can be met and/or exceeded with this
type of technology. MBR treatment systems are
much easier to control and operate, have smaller
footprints to build, are resistant to process upsets,
have reduction of sludge volumes, and being easily
expandable are all big positive pluses for any town
or wastewater district. | am looking forward to
seeing many of you this summer. David Branham,
Wastewater

Technician.



