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The Dual Stage MBR

The ITT Dual Stage Membrane
Bioreactor (MBR) was created to provide
industrial and municipal customers with
a technologically advanced, economical
solution to their wastewater treatment
needs. In the interests of minimising
whole life costs and maximising 
performance, a unique and innovative
design approach is taken - separating
biological treatment and membrane 
filtration into two distinct zones. This
allows each stage of the process to be
optimised individually, enabling 
operating conditions such as aeration
rate to be controlled discretely for each
stage to minimise cleaning and power
costs. Furthermore, the flexibility this
provides allows standard designs to be
tailored to suit the specific requirements
of particular industrial wastewater types.

The intensive nature of the biological treatment stage combined with the filtration barrier provided by the
membrane stage makes the system robust and surprisingly simple to operate, enabling the process to 
tolerate fluctuations in influent quality. A very high quality of effluent is produced that is suitable for on site
reuse or direct discharge to sensitive receiving waters. It is also highly suited to polishing processes, such as
ITT’s range of Reverse Osmosis systems, which are able to purify water to almost any standard required.
Systems can be provided either as standard packages or bespoke designs to suit the nature of the 
wastewater and integration into existing site infrastructure.

••  LLoowweesstt  wwhhoollee  lliiffee  ccoosstt  MMBBRR  ssyysstteemm
••  OOppttiimmaall  ooppeerraattiinngg  ccoonnddiittiioonnss  iinn  sseeppaarraatteedd  bbiioollooggiiccaall  aanndd  ffiillttrraattiioonn  ssttaaggeess
••  CCoonnssiisstteennttllyy  hhiigghh  qquuaalliittyy  eefffflluueenntt  ssuuiittaabbllee  ffoorr  rreeuussee  oorr  ddiirreecctt  ddiisscchhaarrggee
••  IInntteennssiivvee  pprroocceessss  pprroovviiddiinngg  rreessiilliieennccee  aanndd  mmiinniimmaall  ffoooottpprriinntt  rreeqquuiirreemmeennttss
••  AAvvaaiillaabbllee  iinn  ssttaannddaarrdd  ppaacckkaaggeess  oorr  bbeessppookkee  ddeessiiggnnss  ffoorr  iinntteeggrraattiioonn  iinnttoo  eexxiissttiinngg  iinnffrraassttrruuccttuurree    

wwhheerree  iinnccrreeaasseedd  ccaappaacciittyy  aanndd//oorr  qquuaalliittyy  iiss  nneeeeddeedd
••  IInnccoorrppoorraatteess  mmaarrkkeett  lleeaaddiinngg,,  hhiigghh  eeffffiicciieennccyy  SSAANNIITTAAIIRREE®®  ffiinnee  bbuubbbbllee  ddiiffffuusseerrss
••  SSiimmppllee,,  uunnddeemmaannddiinngg  ooppeerraattiioonnaall  aanndd  mmaaiinntteennaannccee  rreeqquuiirreemmeennttss  
••  CCaappaabbllee  ooff  bbiioollooggiiccaall  nnuuttrriieenntt  rreemmoovvaall
••  LLoowweerr  sslluuddggee  pprroodduuccttiioonn  tthhaann  ccoonnvveennttiioonnaall  aaccttiivvaatteedd  sslluuddggee  pprroocceesssseess
••  MMoodduullaarr  ddeessiiggnn  pprroovviiddiinngg  pprroocceessss  fflleexxiibbiilliittyy  -  ssuuiitteedd  ttoo  aa  wwiiddee  rraannggee  ooff  eefffflluueennttss
••  MMuullttiippllee,,  iinntteeggrraatteedd  cclleeaanniinngg  tteecchhnniiqquueess  ttoo  mmaaxxiimmiissee  ppeerrffoorrmmaannccee  -  rreeggiimmeess  ccaann  bbee  ooppttiimmiisseedd  

ttoo  ssuuiitt  ssppeecciiffiicc  eefffflluueenntt  cchhaarraacctteerriissttiiccss



Advanced  Cleaning  Techniques

The high concentration of biomass within an MBR creates a challenging environment for efficient filtration. The ITT Dual
Stage Membrane Bioreactor therefore incorporates various cleaning techniques to minimise the build up of material
upon the membrane surface and therefore maintain optimum performance. This reduces operating costs and the need
for aggressive chemical cleaning of the membranes, thus extending their life.

• The dual stage concept allows the hydraulic design of the filtration stage to be based on membrane cross flow, which
increases turbulence at the filtration surface.

• Periodic backwashing of membrane modules using permeate can be undertaken whilst the system is in operation, 
which dislodges fouling material from membrane surfaces.
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Efficient,  High  Rate  Biological  Treatment

High efficiency SANITAIRE® diffused aeration technology is incorporated into the biological stage of the ITT Dual Stage
Membrane Bioreactor. The air supply to this stage is separate from that serving the air scouring system in the filtration
stage, enabling each to be controlled and optimised separately, thus reducing the power demand. The use of 
membrane filtration as opposed to gravity settlement for clarification allows the activated sludge process to be 
considerably more intensive than is possible with conventional processes. This provides resilience to changes in influent 
quality and also considerably reduces the overall plant footprint required. Importantly it also reduces the amount of
waste sludge that is produced. For customers needing to reduce the concentration of nitrogen species and 
phosphorous, an anoxic zone can be incorporated to provide biological nutrient removal.

TP200_1

Advanced  Membrane  Filtration

Reinforced, submerged hollow fibre membranes are employed in the filtration stage to separate purified effluent from
waste compounds, providing effluent of a very high quality. The unique design of these membranes incorporates 
braiding to significantly improve the membranes’ ability to withstand the harsh operating environment of a Membrane
Bioreactor, and thus increase their lifespan. The membranes are mounted in proprietary modules that 
provide the optimal degree of restraint and system robustness.

High  Quality  Effluent
BOD5 <2mg/l
TSS <1mg/l
Ammonia <1mg/l
Total Nitrogen <3mg/l*
Total Phosphorous <0.1mg/l**
Turbidity <0.2 NTU
NB. * with anoxic zone   ** with coagulant
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