inclined-Plate Membrane Bioreactor
(iPMBR)

A membrane bioreactor (MBR) is a combined advanced
treatment process of activated sludge and membrane
filtration. Treated water quality is not affected by the
sludge settleability because the sludge is completely
separated and retained by the membrane. The process
enables a compact advanced treatment system by
eliminating the secondary sedimentation tank of a
conventional activated sludge process and by arbitrarily
selecting a short detention time. The process can easily

be applied to upgrade existing treatment facilities.

An iPMBR system is a next-generation MBR system that
realizes optimum sludge management by combining an
anoxic tank equipped with inclined plates (or tubes) and
an aerobic submerged MBR. The name iPMBR is still

provisional. The inserted inclined plates (or tubes)

inside the
inclined-plate (or tube) zone by keeping stratified flow along

promote sedimentation of the sludge
the plates (or tubes) , and retain a very high concentration of
the sludge in the anoxic tank, while a low enough
concentration was maintained in the aerobic MBR so that
energy consumption due to aeration could be reduced
significantly. As a result, we can achieve optimization of
sludge production for promoting energy recovery, and vice
versa, we can operate the system with zero excess sludge

production, i.e. a flexible sludge management strategy is to be

adopted depending on demands.

iPMBR reactor (left: anoxic tank, right: inclined plates)
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Output 3.
Development of new water reuse technology
with resource production (or GHG emission
reduction)

We aim to develop water-reuse technology which

enables resource production or reducution of
green-house gases by utilizing solar energy or solid
waste. The developed technology is expected to be
applied at places which lack alternative water resources
to groundwater and other low-cost water supply.
For food industry, energy recovery by methane
fermentation  or  resource  production by
photosynthetic microorganisms from concentrated
organic wastewater is attempted in the process of water
reclamation. This technology would realize water
supply, energy recovery/resource production, and
simultaneously.

perservation of  groundwater,

For waste repository sites, treatment of old leachate

|

which contains persistent organic matters by supplying
biodegradable organic matters in fresh solid waste is
attempted in the process of water reclamation. This
technology would promote degradation of persistent
organic matters and realize reduction of green-house
gases, such as methane,which can be produced from

fresh solid waste. Treated wastewater is expected to be

utilized in neighboring area as reclaimed water.
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Output 4.
Development of effective management and monitoring
system for community-based water reuse

Considering new water reuse technologies developed in
Outputs 2 and 3, an effective management and
monitoring system to minimize risks in community-based

water reuse is developed through the following studies.

(4-1) Development of water quality information platform
A platform to provide water quality information in
accordance with the intended use is designed and developed.

Information required for the platform is collected.

(4-2) Model development to evaluate human health risks in water reuse
To realize a safe water reuse sustainably, method to
monitor risk agents in reused water and model to

evaluate the risks to human health are developed.

(4-3) Evaluation and implementation of decentralized
water circulation system

Issues in water circulation system in tropical regions
are isolated and effects of water reuse technologies (e.g.
iPMBR and pond/wetland system) on resolving the
evaluated for implementation of

issues are

decentralized water circulation system.
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