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Plant Influent

be considered.

MBRs are being used to treat municipal
and industrial wastewater. Because MBRs
are limited by how much flow can pass
through the membrane, peak flow events
must be accounted for using equalization or
more membranes. Lower temperatures will
affect flow through the membrane and must

Primary Clarifier

Although not required, primary
clarification can serve as an additional
pretreatment step to prevent membrane
damage and can also reduce reactor
sizes by removing BOD.

Grit Removal

Grit removal protects the
downstream equipment and
the membranes.

Anoxic Zone

Anoxic zones can be used where
nitrogen removal is necessary and to
recover alkalinity that has been
consumed by nitrification.

Screening

With openings between 1 and
3 microns, screening preserves
the integrity of the membranes
by removing debris, making it
the most important prelimi-
nary treatment step.

Aeration Basin

MBRs are typically designed
for nitrification. Aeration
basins must be designed for
adequate oxygen transfer for
both carbon removal and
nitrification.

Return Activated
Sludge (RAS)

The RAS line moves
concentrated mixed
liquor from the
membrane tank back to

Putting a MBR to Work

A significant breakthrough in wastewater treatment, membrane bioreactors
(MBRs) use space-efficient membranes instead of secondary clarifiers, which
enables them to be constructed in small spaces. Often touted as a cure-all
for problems in conventional activated sludge treatment, the technology is
evolving at a dizzying pace. But MBRs can’t compensate for poor process
engineering and close attention must be paid to the detailed design in order
for them to perform, both technically and financially.
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Aeration Blower
MBR mixed liquor suspended
solids concentrations are
higher than activated sludge
processes, so oxygen transfer
efficiency will be lower. As a
result, blowers must be sized
accordingly.

Membrane Tank

By placing membranes in
separate tanks, units can be
taken out of service for
cleaning in place.

the start of the process.

MBR Membranes

Membranes are submerged in the mixed liquor and can
be either flat sheet or hollow fiber configurations.
Membrane fouling is controlled using a coarse bubble
aeration. The fluid motion moves solids away from the
membrane surface. Both types of membranes can be
relaxed intermittently; hollow fiber membranes can also
be backwashed. Chemical cleanings are also performed

to restore membrane permeability.

MBR Effluent

Waste Activated Sludge (WAS)
The SRT of the MBR is controlled by
the waste sludge flow rate. WAS
from the MBR process has different
properties than standard activated
sludge processes and the solids
processing strategy must be
designed accordingly.

MBR effluent will be virtually free of
suspended solids and will have turbidity
values of less than 0.2 NTU.

Permeate Pump

Permeate pumps draw water through
the membrane. A siphon approach,
which eliminates the need for pumps,
can be taken where adequate change
in surface elevation exists.

Treated Effluent

The high-quality effluent can be
used for reclaimed water applica-
tions, where stringent discharge
requirements exist, or for industrial
applications such as boiler feed
water. MBR effluent is also a
suitable feed water for reverse
0smosis membranes.

Disinfection

MBR effluent requires disinfection

in many instances and can be
performed using chlorination or UV.
MBR effluent will have higher
transmittance than traditional
tertiary effluent and can reduce
lamp requirements.
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