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Application of "FM module"” to membrane bioreactor
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A membrane bioreactor system is focused to apply for organic waste water treatment in various
industrial fields. In this system, a membrane separation equipment is alternatively adopted instead of
using settling tank which is conventionally used in an activated sludge treatment system. The
membrane bioreactor system has great advantages such as compact design and improvement of treated
water, compared with those of conventional activated sludge treatment systems. In this report,
membrane bioreactor system and its present problems are described. Furthermore, demonstration testing
has been conducted in a food manufacturing factory by using pilot plant installed FM module. The
results of demonstration testing shows that the waste water from the factory could be stably treated by
this system, and the system used FM module is proved as unique membrane bioreactor which can

solve the problems of conventional treatment system.
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Fig.1 Flow sheet of standard activated sludge process and
membrane bioreactor process
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Tablel Comparison of performance between submerged system and Cross flow system

l submerged system

Cross flow system

Installed location of module

Inside of aeration tank

Outer side of aeration tank

Space for chemical cleaning N?E;Siﬁry (Inclll\llc(l)itngfletfessg}rf}sltem)
. . . . short

Interruption time for chemical cleaning long (Automatic)

Treatability of hardly-filterable liquid Bad Good
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Table2 Specification of test equipment
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Fig.3 Schematic diagrams of FM module
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Capacity Zm Fig.4 Membrane cushion
2) Membrane specification
Membrane type UF
Material Polyacrylonitrile
MWCO 50 000 _.! Aeration tikJ:: FM module System ‘>l Treated water
3) Module Specification
Clearance between membranes 3.0 mm
Membrane area per a module 3.48 m’/module g
Quantity of module 1 module — - —
Total membrane area 3.48 m’ 5 PMEVa2—-lidLWIESBEEEGRED
T O —
Fig.5 Block flow diagram of membrane bioreactor process
with a FM module
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Fig.6 Flow diagrams of test equipment
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Table3 Waste water quality

Average J Minimum | Maximum
rH [—] 4.3 4.0 49
SS [mg/L] 1070 480 2360
BOD [mg/L] 5330 3800 6 860
S-BOD [mg/L] 4690 3200 6 350
S-TOC [mg/L] 2420 1570 3320
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Fig.7 Dependence of trans-membrane pressure and MLSS

on operating time
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Tabled Effect of physical cleaning

Before cleaning

After cleaning

(® Air scrubbing cleaning

(® Back pressure cleaning
(Washing by water)

® Back pressure cleaning
(Washing by air)
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Before cleaning After cleaning
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'‘hoto 3 Effect of chemical cleaning
(Condition of membrane surface)
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