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Application of "FM Module" to
Membrane Bioreactor System
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Maintaining high permeability of activated sludge is important to get high flux with a membrane
bioreactor operation. Contributing factors to obtaining excellent permeability were investigated by using
bench scale equipment. The bench test suggested that flux lowered with the increasing soluble
(SMP) accumulated in bioreactor. The pilot experiment using FM module proved

that SMP could be maintained in the fixed range by controlling the SRT of bioreactor

microbial products
., and verified
that the low transmembrane pressure was also stably maintained in higher flux condition with the
activated sludge of low SMP. Furthermore, it turned out that the FM module could obtain 2.5 times
as high flux as the submerged membrane system.
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Basis Type Flat Membrane
i Licenser ROCHEM-UF SYSTEM INC. (Germany)
Channe]
Composition
* Mambrane type can be selected according to use.
+ The interval of membranes can be adjusted according to
Characteristics turbidity of the influent.
+ Back pressure cleaning is possible.
+ Chemical cleaning can be performed automatically.
Aeration Tank M Module
Inf. BOD 5300 mg/l. | MLSS 10-15 000 mg/L.
Lxperimental Inf. SS 1 070 mg/L | Viscosity 150-400 mPa-s
Performance BOD Loading Rate 0.2 kg/(kg=d) | Flux 0.6 m/d
BOD =99 % Transmembrane 0.1-0.2 Mpa
Removal Pressure
1 FM £ ¥ 2 — )Ll
Fig.1 Summary of FM module
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Tablel Condition of bench test
Run 1 Run 2 Run 3 Run 4
Flow Rate [L/d] 2.0 2.0 2.0 2.0
Influent BOD [mg/1] 1200 2 800 5600 7200
BOD-SS Loading Rate [kg/ (kg=d} ] 0.1 0.2 0.4 0.4
MLSS in Aeration Tank [mg/L] 6 000 7000 7000 9000
Frequency of Sludge Discharge  [times/d] 1 1 1 1
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Table3 Condition of pilot test
ltem Run 1 Run 2
TOC-SS Loading Rate [kg/ (kged)] 0.05 0.05
i . MLSS [mg/L] 8 000~10 000 6500
Aeration Tank SRT ] Ad~G7 30
Frequency of Sludge Discharge [times/d] 4 6
Flux [m/d] 0.35~0.5 0.35~0.4
. Cross Flow Velocity [m/sec] 0.8 0.8
EM Module Frequency of Back Pressure Cleaning [times/d] 12~24 24
Frequency of Chemical Cleaning [times/month] 1 1

Pre-filter

J

®_ © @ e %

Influent Tank Storage Tank Aeration Tank  Sludge Storage
Tank

7oAy FERETO—2— |

Fig. T Flow diagram of pilot test
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