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Abstract

With the development of global clean water scarcity, the wastewater reclamation
technology is becoming more and more important. Membrane Bio Reactor (MBR) as
the new generation wastewater treatment technology has great development prospects.
However, membrane cost, membrane fouling and high operation cost become the
three major factors that hindering the wider application of MBR. The main purpose of
this paper is developing a new Flat Sheet Backwashable MBR (FSBMBR) module.
The FSBMBR module uses Permanent hydrophilic Polyethersulfone (PES) as the
membrane material which can has good fouling resistance and chemical resistance;
the laminar technology realizes the self-support of flat sheet membrane without
support plate which dramatically increase the package density and the same time
allow backwashing. This paper conducted a lab experiment to test the performance of
the FSBMBR module and verified the effect of backwash process on membrane
fouling control through a comparison pilot test in the next chapter. In the end, we
applied the new MBR module on a practical municipal wastewater treatment and
adjusted the backwash process to Chemical Enhanced Backwash (CEB) process as the
process optimization. The result showed us that the new FSBMBR can had better
cross flow activity, higher flux and aeration efficiency comparing with conventional
MBR module; the backwash process had been proved in this paper having a better
fouling control ability than MBR system without backwash ability; CEB process
ensured the MBR system can be operated stably under 32 Lem™sh™" high flux for more
than two month in the municipal wastewater treatment. The quality of permeate of
FSBMBR in both domestic sewage and municipal wastewater treatment is good
enough to reach the National Water quality standard for urban miscellaneous water
reclamation (GB/T18920-2002). Furthermore, the energy consumption of the MBR
system decreased from 2.5 KWh/m® to 1 KWh/m® through the optimization of
system equipment and process. The new develop FSBMBR can have higher capacity,

better fouling resistance and lower operation cost. The research in this paper provided



theoretical supports for practical application of the new develop FSBMBR thus

further promote the wider application of MBR in industrial area.

Keywords: flat sheet MBR; backwashable FS MBR; membrane control; chemical

enhanced backwash;
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