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Introduction of a compact membrane module "FM module"
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Shinko Pantec has contracted exclusive distribution agreement of FM module with ROCHEM-UF
systeme GmbH in Germany. FM module consists of flat sheet membrane cushions such like an
envelope and the membrane type can be selected among from various UF to RO membranes to meet
a treatment specification. The module is built by putting membrane cushion upon lower one physically
so that the flow path (clearance between membrane cushions) can be adjusted for a various wastewater
characteristics. This structure makes it possible to have more flexibility against water containing
suspended solid compared with that of another conventional membrane module. Because of this, it is
possible to eliminate pre-treatment faility such as sand filter and therefore this system can be built
compact and maintenance reducing facility. There are many commercial facilities in the world, which
require a small footprint and maintenance free such as gray water treatment in ship and wastewater
containing suspended solid in a various industrial fields. Furthermore, back washing procedure from
permeate side is available in spite of flat sheet membrane, so that an application of FM module to
membrane bioreactor system which treats high concentration of organic wastewater is possible. The
module also has great advantage both in maintenance and chemical cleaning since membrane module
is set outside from a bioreactor.

Key Words
ik o B Membrane separation (filtration)
S J&E Flat sheet membrane
FiEs A0 Bk oK A 3 Gray water, Black water
oKk M A Waste water treatment
JE & TR Membrane bioreactor
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water) @ RO JRAMLE & LR %2 & O EEMEBEK
(Black water) DJRIEHERMIBER T TRLIIR T,
1) fefnkEsEkOMEER (RO) LE
5 7 RUCHREER) 72 AR O A TEHER K LT 7 1 —
Yo AETEMEEEKIE, BEYEK, WwEdEKk, F
v - v r 7 =k & o YK BOD HEK
(Gray Water) & LJ/R% D% BOD #E/K (Black
Water) & D 2224650, #NEFN, ROE
ER S EEEUES AL 2 VT, EREED
AT O FTHKFEFAIRERKE $ CUET 5 2
ENTEETH D, 2 TIE, ROBWHEHIHEHS
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Table 1 Standard specification of FM module system

T % Gray Water LRI B9 % EBIRI & 7R~
MPEJEIK T3 5 Gray Water 1¥, F9°, FijL
2oy POERBEICEZ )R EDEEEY B L
FTHRFOREVERDLEE - MEETBRE L
B, Ny 77—y IR ENG, LS
M B EESRSEE S DX L —F—F v
Ny 77— 7 ZHFBENTWAS Gray Wa
I FM EY 2 — )V RO LE Y 27 LMITEM, M
KEERADPBLND, MBAITEERE, H
W HKRBEFIE &, EHREJKIE Black Water &
HICTEMEBRMBEICESN S, ALEKEITE
80~90 %, BFAKE, MEAKEIZZENETHI
8, IBNIRT & B TEELLMEKHSES

(1) Type Cross flow UF ‘

Dead end UF

RO

(2) Membrane

UF (Material: polyacrylonitrile, MWCO: 200 000)
UF (Material: polyacrylonitrile, MWCO: 50 000)
UF (Material: polyethersulfone, MWCO:

RO (Material: polyamide, NaCl

iantion: 00 O
4000) rejection: 99 %)

(3) Clearance
between membranes

@ 3.0mm (Standard for Activated sludge process)
@ 1.8mm (Standard for UF treatment)
® 14mm (Standard for RO treatment)

(4) Membrane area of
membrane module

@ 35m? 7m® (in case clearance between membranes is 3.0 mm)
® 45m% 9m? (in case clearance between membranes is 1.8 mm)
® 5m? 10m® (in case clearance between membranes is 1.4 mm)

(5) Standarad Specification

RC-UFE 5 (50 m?)
RC-UF10 (100 m?)
RC-UF20 (200 m%)
RC-UF30 (300 m%
RC-UF40 (400 m?)
RC-UF50 (500 m®)

RD-UF 5 (50 m%)
RD-UFI10 (100 m®)
RD-UE20 (200 m?)
RD-UF30 (300 m%
RD-UF40 (400 m?)
RD-UF50 (500 m?)

LPRO10 (100 m®)
LPRO20 (200 m?)
LPRO30 (300 m?%)
LPRO40 (400 m?)

Gray Water Treatment
P t
Galley Water Pre- | L ermeate
filtration Buffer FM module Permeate
Accommodation Unit tank (RO) Tank
Water
Y
Laundry Water
= Concentrate
Concentrate Permeate
Black Water Treatment
Sewage Water ~ ———® pre. — P
filtration Buffer Aeration Tank FM module
Unit tank (Cross flow UF)

v

Sludge
B7H MIRMEIRKAE O R 7 U - ST ST A
Fig. T Process flow diagram of ship's waste water treatment
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Table 2 Operation data of membrane bioreactor with FM module system

Application Artificial Wastewater Municipal Wastewater
Number of modules 2 6
Molecular weight cut off 50 000 200 000
Capacity [m®/d] 6 24
Feed Pressure [MPa] 0.3 0.3

feed permeate feed permeate
BOD [ppm] 500- 800 5-20 100- 200 5-10
TOC [ppm] 285- 410 10-40 300- 700 10-25
COD [ppm] 850-1200 20-60 1 000-2 000 20-40
B3R FMEVa—Y AT LEHGH
Table 3 Application of FM module system
Field Application

Ship

Gray water treatment
Black water treatment

Industrial waste water treatment

Separation of sludge in activated sludge process
BOD and COD reduction

Reuse of waste water

Reuse of filter backwashing effluents

Oil separation

Municipal water

Surface water purification
Sludge concentration
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BEA4FE FMEV2—-NVEEH
Table 4 List of commercial facilities

Application Install year |Type of membrane | Capacity [m’/d] | Membrane Area
Sewage Water 1995 UF 240 100
Sewage Water 1996 UF 480 200
Process Water 1997 UF 1080 600
Paper Mill Waste Water 1997 UF 480 200
River Water 1998 UF 960 400
Filter Backwashing Effluent 1999 UF 3000 1600
Oil from Leachate 1999 UF 480 400
Desalination 1999 RO 240 420
Gray Water 2000 RO 600 1920
Laundry Water 2000 RO 120 100
Pig Slurry 2000 RO 60 100
Swage Waste 2000 UF 30 50
Gray Water 2001 RO 650 2400
Black Water 2001 UF 300 218

Another 40 commercial sites except for above list.
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