DESCRIPTION SUBMERGED HOLLOW FIBER MEMBRANE MODULE
TECHNICAL FIELD The present invention relates to a hollow fiber
membrane module which is submerged in a water tank containing raw
water being treated and used for filtration of the raw water, that is, a
submerged hollow fiber membrane module. For details, the present
invention relates to a submerge8Haotew fiBer membrane module which
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through.
BACKGROUND ART

Membrane separation technology using a hollow fiber membrane is
used in a wide range of field such as a field for drinking water preduction,
a field for industrial water production such as industrial water,
industrial ultrapure water, foods and medical care, and a field for
sewage and wastewater treatment such as urban sewage purification and
industrial wastewater treatment. Further, the hollow fiber membrane
module is classified into a pressure type and a submerged type.

The submergsd hollow fiber membrane module is placed in a
submerged state in a water tank, performs filtration by a hollow fiber
membrane using suction or water head difference as a driving force and
is used as a submerged membrane separation means to obtain filtered water
from raw water being treated in a water tank. In this submerged hollow
fiber membrane module, the hollow fiber membrane is not put in a housing
or the like found in pressure type modules in a housing. Alternatively,
even 1f the outside of the hollow fiber membrane is put in a housing,
it is put in a housing provided with many holes through which raw water

being treated can be passed through.



In such a separation means using a hollow fiber membrane, the intended
amount of permeated water may not be obtained in some cases since in
filtering raw water being treated, water content in raw water to be treated

is extracted through a hollow fiber membrane as permeated water and
impurities remain on the surface ofthehollowfibermembrane or with a
pordusSpatt ahdPtHEHERSrecElogg iy of the HofowTibet méitstangsorane, the
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accumulated on the surface of the hollow fiber membrane or between the
hollow fiber membranes are peeled and removed by a shear force with air
bubbles, is carried ocut. In this time, preferably, the impurities
peeled off from the surface of the hollow fiber membrane are readily
discharged out of the hollow fiber membrane module, and therefore it
is preferable if the hollow fiber membrane is exposed at both upper end
part and lower end part of the hollow fiber membrane, where the impurities
are apt to deposit, as disclosed in Patent Document 1.

Furthermore, i1f the entire hollow fiber membrane is put in a
cylindrical housing through which water can pass through as disclosed
in Patent Document 2, it is favorable since it is possible not only to
supply raw water from a whole area of Lhe peripheral face of the
cylindrical housing but alsc to discharge the impurities from a whole
area of the peripheral face of the cylindrical housing during physical
cleaning and the ability to discharge the impurities is further improved.

However, in the module structure described in Patent Document 1,



cleaning and the ability to discharge the impurities is further improved.
However, in the module structure described in Patent Document 1, there
is a problem that since air supplied from a lower section of the module
tends to flow out of the module through a location where the hollow fiber
membrane is exposed at the lower end part of the hollow fiber membrane
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scrubbing supplied from a lower section of the module is effectively used
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cylindrical housing with an adhesive, the ability to discharge suspended
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cleaning éasily remain in-a lower part of the module, and therefore it

memb bevemest dificohdo ardintdinditrationivapddity overragexterdéddimetio of a
perifEnod; QN fhe other hand, in a hollow fiber membrane Module.descrbed . rger
than the average opening ratio of & peripheral wall at a lower part is
proposed, as disclosed in Patent Documents 3 and 4. By using this hollow
fiber membrane module, the compressed air for_air scrubbing supplied
from a lower section of the module is effectively used for cleaning not
only the hollow fiber membrane at the lower section of the module but
also the hollow fiber membrane at the upper secticn of the module.

However, in the module structure described in Patent Document 3,
since a lower part of the module is directly fixed to the cylindrical
housing with an adhesive, the ability to discharge suspended materials
from the lower part of the module is poor and the suspended materials
removed from the surface cof the hollow fiber membrane during cleaning
easily remain in a lower part of the module, and therefore it becomes

difficuit tomaintain filtration capacity over an extended time period.

On the other hand, in a hollow fiber membrane module described



in Patent Document 4, since a lower part of the module is in an open
state, it is possible to achieve an improvement in the ability to discharge
the suspended materials and an improvement in the cleaning ability of the
hollow fiber membrane simultaneously and it becomes possible to
maintain high performance filtration capacity over an extended time
in Pyerivd. Mowever, dnce Bicempohert haing amdpper pandfithelsylindrical open

X housing.is connected directly to. the cylindrical housing, or.bo qllr;g of the
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disciphysicalistrengibofdbe eyindrical bousing:is deterioratechor adhesive:1eaning
strength between components is deteriorated remain and there is a fear
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extended time period. However, since a component being an upper part
of the cylindrical housing is connected directly to the cylindrical
housing or bonding of the cylindrical housing to an air collecting
cylinder is not strong, problems that physical strength of the
cylindrical housing is deferiorated or acdhesive strength betwesen
components is detericrated remain and there is a fear that long-term
durability of the heolilow fiber membrane mcodule is low.

Patent Document 1: JP 2002-346344 A

Patenﬁ Document 2: JP 2005-230813 A

Patent Document 3: JP 1887-237908 A

Patent Document 4: International Publicatiocn WO 2007/083460

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SCLVED BY THE INVENTION

It is an object of the present invention to provide a hollow fiber
membrane module which has excellent long-term durabkility in terms of
physical strength of a module in addition to the characteristics of
easily peeling off suspended materials from surface cf a hollow fiber
membrane and easily discharging the peeled suspended materials cut of

the hollow fiber membrane module in cleaning the hollow fiber membrane.

MEANS FOR SOLVING THE PROBLEMS

The hollow fiber membrane module of the present invention for
achieving the aforementioned cobject is as follows.
(1) A submerged hollow fiber membréne module comprising a cylindrical

housing having openings at the upper and lower ends, in which at least



2: JP 2005-230813 A Patent Document 3: JP 1987-237908 A Patent
Document

a part of an upper half of an external exposed part of a peripheral wall
iz composed of a perous part and a lower half of the external exposed
part of the peripheral wall is not opened, hollow fiber membrane bundles
each comprising many hollow fiber membranes placed vertically in the
cylindrical housing, a hollow fiber membrane bundle binding component
which is disposed at an upper end part of the hollew fiber membranes,
fixes the hollow fiber membranes in a state where the hollow part of
each hollow fiber membrane is opened and is adhesively fixed to the
cylindrical housing, a water collecting cap connected to the hollow fiber
membrane bundle binding component, a hollow fiber membrane sealing
componant which is disposed at a lower end part.of the aforementioned
hollow fiber membranes and seals the hollow part cof each hollow fiber
membrane, and an air collecting cylinder which is disposed outside the
hollow fiber membrane sealing member and is adhesively fixed to the
cylindrical housing, wherein a bonding part in the cylindrical housing,
which is bonded to the air cellecting cylinder, 1s composed of a poroué
part.

{2} The submerged hollow fiber membrane module according to {1), wherein
the aforementicned hollow fiber membrane bundle binding component has
openings in its side face.

(3} The submerged hollow fiber membrane module according to (1) or {2},
wherein the many hollow fiber membranes are divided into a plurality
of small bundies each composed of a plurality of heollow fiber membranes
and wherein the hollow fiber membrane sealing component seals the hollow
parts of the hollow fiber membranes in the small bundle, and bundles
and integrally fixes the hollow fiber membranes.

(4) The submerged hollow fikber membrane module according to (3), wherein
the number of the small bundles is 7 and the number of hollow fiber

membranes forming each small bundle is 800 to 1000.

EFFECTS OF THE INVENTION

[#2]



4: International Publication WO 2007/083460 DISCLOSURE OF THE
INVENTION PROBLEMS TO BE SOLVED BY THE INVENTION Itis
an object of the present invention to provide a hollow fiber membrane
module which has excellent long-term durability in terms of physical
strength of a module in addition to the characteristics of easily peeling off

suBpeRded dteridlé fromstitface Biahoftow! fibe? mentbratie afd Basfy® the
physdisaharging the peeled-guspended materials out ofiihe hollow DL 1 vetyeen

membrane module in cleaning the hollow fiber membrane. MEANS FOR
the SOLMINGTHERROBLEMS a cdhmholidtwifiberxmembiaprenadilersfrt and

achesNEPIESENt Inyantion for aghieving the aforementioned obigct is,as 10IWS: ; g
cylinder, in addition to the characteristics of easily peeling off
suspended materials from surface of a hollow fiber membrane and easily
discharging the peeled suspended materials cut of the hollow fibker
membrane module in cleaning the hollow fiber membrane, and it can coffer
the hollow fiber membrane module which is superior even in long-term

durability.

BRIEF DESCRIPTICN OF THE DRAWINGS

Fig. 1 is a schematic longitudinal sectional view of one example
of the hollow fiber membrane module of the present invention.

Fig. 2 is a view of the hollow fiber membrane bundle binding member
of the present invention.

Fig. 3 is a development view of a peripheral wall of a cylindrical
housing in Fig. 1.

Fig. 4 is a partial enlarged view of the peripheral wall of the
cylindrical housing in Fig. 1.

Fig. 5 is a reference view showing a usage state of the holicw

fiber membrane module of the present invention.

DESCRIPTION CF THE REFERENCE NUMERALS

1: hellow fiber membrane module

2: cylindrical housing

2a: opening part of a cylindrical housing

2b: opening of a lower end part of a cylindrical housing
2c: porous component

3: hollow fiber membrane

3a: small bundle of a hollow fiber membrane



(1) A submerged hollow fiber membrane module comprising a cylindrical
housing having openings at the upper and lower ends, in which at least a
part of an upper half of an external exposed part of a peripheral wall is
composed of a porous part and a lower half of the external exposed part
of the peripheral wall is not opened, hollow fiber membrane bundles each

501 RhipisiRg thafly HOIRW-iBEr fndtRbraifd& pRiced vertically in the
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b hiSrRbratesSaid sebisthe HollBw rdrt O edéh Mol fser aeRibiane, Ahading
compBRRE collecting cylinder which.is, disposed oytside; the, hollow fiber
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) openings in its side face. (3) The submerged hollow fiber membrane
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number of hollow fiber membranes forming each small bundle is 800 to
9: £1008r&FFECTS OFCTHIE INVENTION

10: opening portion

11: linear material portion

BEST MODE FOR CARRYING OUT THE INVENTION

The hollow fiber membrane module of the present invention will
be described, with reference to drawings, by way of an example of a case
where the hollow fiber membrane module is used for producing drinking °
water.Aswell,thehollmﬁfibern@mbranemoduleofthepuésentinvention
is not limited te the hollow fiber membrane module for drinking water
and 1t is also used as hollow fiber membrane modules for water
purification processes for industrial water, sewage and all that.

Fig. 1.1s a schematic longitudinal secticnal view of one example
of the hollow fiber membrane module of the present invention.

In¥Fig. 1, ahollow fiber membrane module 1 of the present invention

comprises a cylindrical housing 2 having cpenings at the upper and lower



According to the present invention, it is possible to improve the physical
strength of a cylindrical housing, adhesive strength between the cylindrical
housing and a component being an upper open part and adhesive
strength between the cylindrical housing and the air collecting cylinder, in
addition to the characteristics of easily peeling off suspended materials
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DESCRIPTION OF THE REFERENCE NUMERALS

binding component 4, a hollow fiber membrane sealing component 6 which
is disposad at a lower end part of the hollow fiber membranes 3 and seals
the hollow part of each hollow fiber membrane 3, and an air collecting
cylinder 7 which is disposed cutside the hollow fiber membrane sealing
component 6 and 1s adhesively fixed to the cylindrical housing 2.

In the hollow fiber membrane module 1 of the present invention
shown in Fig. 1, many hollow fiber membranes 3 are divided into a
plurality of small bundles 3a comprising a plurality of the hollow fiber
membranes 3. Fach small bundle 3a is loaded in the hollow fiber membrane
sealing component 6 which bundles and integrally fixes the hollow fiber
membranes 3 and the hollow parts at the lower end part of the hollow
fiber membranes 3 are sealed with an acdhesive (not shownj. The hollow
fiber membrane sealing components 6 have gaps 6a therebetween and are
positioned independently from one another. That is, the hollow fiber
membrane sealing components 6 are disposed independently from one
ancther at the lower end part of the small bundles 3a suspended from
the hollow fiber membrane bundle binding component 4 and a position of
each hollow fiber membrane sealing component 6 can be varied by a fluid
(raw ligquid or compressed air for air washing) passing through the gaps
ba.

In addition, in the hollow fiber membrane module of the present
invention, the lower end part of sach hollow fiber menbrane 3 is loaded

in the hollow fiber membrane sealing component & in the hollow fiber



1: hollow fiber membrane module 2: cylindrical housing 2a: opening part
of a cylindrical housing 2b: opening of a lower end part of a cylindrical
housing 2c: porous component 3: hollow fiber membrane 3a: small bundle
of a hollow fiber membrane

membrane module 1 of Fig. 1, and the heollow part may be sealed with an
adhesive (not shown) or a buffer agent laver may be disposed on the
adhesive layer in order to prevent damages to the membrane due to the
break of membrane at the time of air sctubbing, however, the form of
the lower end part is not particularly limited as long as an inherent
cbiect of sealing the hollew parts at the lower end part of the hollow
fiber membranes, and bundling/integrally fixing the hollow fiber
membranes is achieved. Among these, it is preferable from the viewpoint
of workability and ensuring the fixation of the hollow fiber membranes .
and the seal of the hollow parts that the hollow fiber membrane module
is a form inwhich the hollow fiber membrane sealing component & is shaped
inte a housing to hold a small bundle of the hollow fiber membranes 3
as shown in Fig. 1 and the small bundle of the hcllow fiber membranes
3 is held in the housing and the desired amount of a fluid adhesive (not
shown) penetrates in the hollow part 3b of the hollow fiber membrane
3 and is caused to flow between the hollow fiber membranes and then the
adhesive is solidified to fix the hollow fiber membranes 3 and seal the
hollow part 3b of the hollow fiber membrane 3. As the aforementioned
adhesive, a resin is usually used, and epoxy resins, urethane resins
or epoxy acrylate resins, which are used for general purpose and
inexpensive and have low impact on water quality, are preferably used.
Further, a buffer agent {(not shown) used in the buffer agent layer is
used for the purpose of preventing damages to the hellow fiber membrane
3 in the hellow fiber membrane sealing compenent 6, and generally,
silicon resins or low hardness urethane resins, which are used fof
general purpose and inexpensive and have high flexibility are preferably
used.

In the hcllow fiber membrane module of the present invention, the
hollow fiber membrane sealing component, which seals the hollow parts
at the lower end part of the hollow fiber membranes, is preferably

composed of a plurality of hollow fiber membrane sealing component 6



3b: hollow part of a hollow fiber membrane 3c: face where a hollow part of
a hollow fiber membrane is opened 4: hollow fiber membrane bundle
binding component 4a: opening portion of a lower side face of a hollow
fiber membrane bundle binding component 4b: lower internal part of a
hollow fiber membrane bundle binding component (part bonded to a
Wi CleyliHt CRINOUSTHY) T BB SUpFErn ertFface oPa Fiofibdribef TRBrMBfagother Like

the 1%1‘9%% bﬁ@é@@ 3?@%8%5{%@ sf‘éjaiﬂ&ﬁ%m@%r&%?&%r%oﬁﬁ hollow, ibet, £iper
membrane bundle binding componént (part connected to a water
membcollectingicap) 5: water gollécting cap

The hollow fiber membrane sealing component may be made of an end
plate. When the hollow fiber membrane sealing compenent is made of an
end plate, the hollow fiber membrane sealing component can be a form
in which the end plate is fixed to the cylindrical housing 2 in a state
where an openings 2b at the lower end of the cylindrical housing 2 is
clogged with the end plate and a plurality of fluid channels, which are
communicated with the outside/inside of the cylindrical housing 2 away
from the parts where the hollow parts at the lower end parts of the hollow
fiber membranes 3 are sealed, are located as uniformly as possible in
a plane of the end plate.

In the hollow fiber membrane module of the present invention, the
form of the hollow fiber membrane bundle binding component is not
particularly limited as long as an inherent object of being used
integrally with an adhesive (not shown), fixing the hollow parts at the
upper end parts of the hollow fiber membranes in a state where the hollow
parts are opened, being adhesively fixed to a peripheral part of an upper
end of the cylindrical housing andbeing one to which the water collecting
cap can be connected is achieved. Among these, it is preferable from
the viewpoint of ease of production of the hollow fiber membrane modul
that the hollow fiker membrane bundle binding component 4 holids the
hollow fiber membrane bundle compesed of many hollow fiber membranes
3 as shown in Fig. 1 and has a shape of cylinder having a part bonded
to the cylindrical housing 2 at the inside and a part bonded to the water
collecting cap 5 at the upper outside. When one example of manufacturing
peripheral parts of the hollow fiber membrane bundle binding compenent
4 in the hellow fiber membrane module of Fig. 1 will be described below,
it is preferable from the viewpcint of workability and ensuring the

fixation of the hollow fiber membranes that the hollow fiber membrane
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6: hollow fiber membrane sealing component 6a: gap between hollow fiber
membrane sealing components 7: air collecting cylinder 8: stream inlet 9:
filtered water outlet 10: opening portion 11: linear material portion BEST
MODE FOR CARRYING OUT THE INVENTION

bundle binding component 4 is a form in which the hollow fiber membrane
bundle binding component 4 i1s embedded to a peripheral part of an upper
end of the cylindrical housing 2 in which many hollow fiber membranes
3 have been previocusly loaded and a tip of the hollow fiber membrane
bundle is protruded a little through the top end face 4c of the hollow
fiber mermbrane bundle binding component 4 and a fluid adhesive (not
shown) is caused to flow betﬁeenznany'hollow fiber membranes 3 and then
the adhesive is solidified to fix the hollow fiber membranes 3 to the
inside of the hollow fiber membrane bundle binding component 4 and
thereafter the hollow parts of the hollow fiber membranes 3 is opened
by cutting an end part protruded through the top end face 4c of the hollow
fiber membrane bundle binding component 4. This work of fixing the
hollow fiber membranes in a siate where the hollow parts are opened is
generally referred to as potting and is widely known. As the
aforementioned adhesive, a resin is usually used, and epoxy resins,
urethane resins or epoxy acrylate resins, which are used for general
purpose and inexpensive and have low impact on water quality, are
preferably used. Fuarther, a buffer agent layer may be disposed beneath
the adhesive layer in order to prevent damages to the membrane due to
the break of membrane at the time of air scrubbing. As a buffer agent
used in this time, generally, silicon resins or low hardness urethane
resing, which are used for general purpose and inexpensive and have high
flexibility are preferably used.

Fig. 2 is a view of the hollow fiber membrane bundle binding
component 4 of the present invention. In Fig. 2, parts in the same as
those of the hollow fiber membrane mcdule 1 in Fig. 1 are denoted by
the same reference numerals. |

In Fig. 2, a lower internal part 4b of the hollow fiber membrane
bundle binding component 4 is a part adhesively fixed to a peripheral
partofaﬂuupperendcﬁfthecy%indricalhousing; The inside of the hollow

fiber membrane bundle binding component 4 ig in a state where the hollow
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The hollow fiber membrane module of the present invention will be
described, with reference to drawings, byway of an example of a case
where the hollow fiber membrane module is used for producing drinking
water. As well, the hollow fiber membrane module of the present invention
is not limited to the hollow fiber membrane module for drinking water and
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end part of the hollow fiber membranes 3 and seals the hollow part of
bundeachiholiow fibergmembrade 3rahd antair eollectieg cybinderZashicheigable of

disposed outside the hollow fiber membrane sealing component 6 and i
et s TR RS SYRHAEAPRETa 5 Lo NP BB et rached to
the dnesbranemeslp:l-of the preseatinvention showndrkignk MaM e binding

hollow fiber membranes 3 are divided into a plurality of small bundles 3a

compepipriding %}ﬂ@?ﬂﬂy%‘fﬁfﬁéh@n‘o@ﬁ%ﬁiﬁ%ﬁwah@sa@péa@ﬁ StalPBupiie rnal
uppeBaisJoaged,in t!h%WH?WOQP%&%@@R&%%QSQ"B%&%B%H(Sﬁﬁ‘”@&ﬁ%mem 4
mbranes 3 and the ho

~ bundles and integrally fixes the hollow fiber me ow
and pasetshatithedohgreenchparteitherhollble finendiembranes 3-are dealed be
with an adhesive (not shown). The hollow fiber membrane sealing

adhe g isiohdrts % hhve Jhps 64 Hherébetiee End &re poslfiGhggmore, those
capaildependently:from aneanathek skhatis, the hallowfiberdpemiiane artached

sealing components 6 are disposed independently from one another at the

to a|gwer ehdparofehestdall temdies 38 Suspérdedirofi five hgioarfiber bundle

bindjfr%emg&:l% Dundlg binding,componeit 4.3nd a po g‘r%@agf ActhRONOW, 3. 1,

iber membrane sealing component 6 can be varied by a fluid (raw |qU|dL

compofeompressgdoair fomaicwasghing) passingthrough the-gaps 6ap.  In
addition, in the hollow fiber membrane module of the present invention,

the Tovie-End ParE o' heh HToWHIbE HEmBrare's i59dad¥d i ke HBRBRFane
nodu fiberimembrane sealing,cemponent;6 in.thehollow fiBer -1 housing 2 is not

directly connected to the water collecting cap 5 by interposing the
hollow fiber membrane bundle binding component 4 like the hollow fiber
membrane module 1 of Fig. 1 therebetween, a hoilow fiber membrane module,
inwhich the physical strength of an upper part of the cylindrical housing
2 is reinforced, the ability to be connected to the water collecting
cap 5 is improved, and long-term durability is excelient, can be
provided. Further, ease of production can be improved since

role~sharing between components in the hollow fiber membrane module can
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membrane module 1 of Fig. 1, and the hollow part may be sealed with an
adhesive (not shown) or a buffer agent layer may be disposed on the
adhesive layer in order to prevent damages to the membrane due to the
break of membrane at the time of air scrubbing, however, the form of the
lower end part is not particularly limited as long as an inherent object of
be dgdaRig the hollow parts at the lower end part of the hollow fiber
meﬂb{ﬁ@%%plﬁw&ggﬂ&?ﬂr%@ XIIIthﬁg Q8H9‘A’J IP fﬁg}eﬂé $undlie
achieved. Among these, it is preferable from the viewpoint of workability
kindand ensyrimgthe fixatiomofithe'hghowlfibecdnismbranés ahdthel seal obrmbrane
he hollow parts that the hollow fiber membrane module is a form in which
bundﬁﬁe

RO fiber FsHBrané deafihg émporient 6% SR&Ped #ito'4 hdusihg S1de
face!0 hold a-small-bundle:ofithe hallow dibes membranes 3:as shown, inFig.2bha by
anq the small bundle of the hollow fiber me.mbranes 3is held in the
erpl ABLBHEaRd fie desRed ambum et Eflidtdahesive (rotahewry of suspended
penetr in the hollow. par th llow fiber membrane 3 and.is, . .
e e T B e Ot (e MR BN  binding
compadhesiveriscselidified to fixathe belawidiner meptyaness3 and seal themoval of
hollow part 3b of the hollow fiber membrane 3. As the aforementioned

the  SaRBSRAS iR is istaliy tsed, BRA'SHORTreeing, dretiansesins or
epexy: achylpte resinswhich.are, usedfar ggnenl.purpgse aly rane bundle
inexpensive and have low impact on water quality, are preferably used.
bind Fygtsrecbeffér Agerthotsiown) Used inthelbuifet ageplayerissesédircle
for the purpose of preventing damages to the hollow fiber membrane 3 in_.
G PO BoF o rne S CorBBOAt S, SHd SaralySikoner c on.
nowelesins:0rlow hasdnesssrethane msinsawhick areused fotgenet@ldrangle, a
, E%erose and inexpensive and have high flexibility are preferably used.
Circig tharhdlionPfifer indhibaRé modark ofthe pre WAghliriiRe holfoiwtier,

a cortifelmemprans: %esﬂagacmg%ehag@%éﬁé@r&% hollow partsatthe e e,
lower end part of the hollow fiber membranes, is préferably composed of a

as wiglorality obbollousfibershembiané spalingaemgonerit 6nvbien hayecontinuing

v spaces.therebetween and ar%ind?%ed‘ndgnt frori;n one another like the . )

P ot HBEF mEMbrans SEAfing coponEnts i the holloth fifer AeBFangd 1s

clos8odulei bofdigide nollldie hollew flbermarbrang sealing compenehinent 4
may be made of an end plate. When the hollow fiber membrane sealing

may B@mifsifent is made of an end plate, the hollow fiber membrane sealing

companent can be a form k@e%%g%aﬂﬂa&efifcﬂée tothecylindrcal ., - 4

housing 2 in a state where an openings 2b at the lower end of the
filtcylindricathousing 2lis dodged With¢henenth plate antla pluralityafifiviche area
[s,.which are communicated with the outside/inside of the

channe
ehroRgh HheShaudnb 2 2wy O i pafs Where 1o hBNBW RS arthe o110
f ibelowekrengparsofthedaliow figesmembranes.d are:gealed; arg;logateds ¢ the

as uniformly as possible in a plane of the end plate.
hollow fiber membrane as filtered water.

In the hollow fiber membrane module of the present invention, the
hollow fiber membrane bundle preferably comprises several hundreds to
several tens of thousands c¢f hollow fiber membranes.

In the hollow fiber membrane module of the present invention, when
a small bundle mode in which the hollow fiber membranes are divided into

a plurality of small bundles is employed, the number of hollow fiber

membranes forming the small bundle is preferably several tens to several

13



In the hollow fiber membrane module of the present invention, the form of
the hollow fiber membrane bundle binding component is not particularly
limited as long as an inherent object of being used integrally with an
adhesive (not shown) , fixing the hollow parts at the upper end parts of the
hollow fiber membranes in a state where the hollow parts are opened,

ChOUBEING adHESIGER fiXethtd ApetipHieral pareoras uppeP efitPdfithgndie or the
nunb&YINglficakhousing. and.being, one: g which the water gollecting,can.can.be . ..«
connected is achieved. Among these, it is preferable from the viewpoint of
so agase efpricductionehtiveihelidwdiberimenorangamodule that-the hokowter or

fiber membrane bundle binding,component 4 holds the hallow fiber

the [REfibraRe bifidie’ Composedof Mamy foflow fder hiembrinek3Tgg-er of the

hollShownin-Fig-andhas a shape of cylinder having a part bonded to the
cylindrical housing 2 at the inside and a part bonded to the water

coﬁf@é@i@é@ﬁlseat He @dwwSraébWh@wW@ﬁam@%ﬁ rhanifactiykpy the
diamQEéPhgfalc#%rti_OHHSEP'L?XVﬂgﬁé%emﬁ”ige%"{d'%gd% C%@‘%g 80 h i
ow PE) Cb ? f ff e elow; It

41nthe ho er membraneé modufe of Fig. T will be described below;
500 ts peferablesfram e viewpoint effwarnkabiity andrepsuringribedtxation ofabout

the hollow fiber membranes that the hollow fiber membrane bundle

0.5 inaRig CompBhents SR BHFIn WhRHIFEREIGW 56 Aetbrar@ bupfe? s

pref@mim? component 4 is embedded tg.aineripherabpartaf an upperend ofs +he
the cylindrical housing 2 in which many hollow fiber membranes 3 have
numbgeeriprédoasiylibddattand stipisf thieshdllowHiberménibrahe Baadleisye the
ratruded a little through the top end face 4c of the hollqw fiber m rane
S0 i it S BT 1 et At BeeShe TrotShERR o CopEad G
of tHiowetweendnapysaollew fibge membraias 3-and hesdheradgheseispended
solidified to fix the hollow fiber membranes 3 to the inside of the hollow

matefhat eRftane Bafdievinding ESRfpoTert ahd-HeleaktkrthelsioRembrane
mody Parts %fe@%%II%£m59gg@ranes 3 is opened by cutting an end part

profruded through the top end face 4c of the hollow fiber membrane
butidterbimitierg coripehent. 4w ThiSsworcob firmestiefboltidowdiber small bundle

52 LB L ARG TS WA kSR ASInG MOrBmER e eroranes

3 foradhrpivBeasresin iswsyadyused, anghiepoxy sesinssredfanedesing Obundles
epoxy acrylate resins, which are used for general purpose and

3a ingsggensiveahd Have W mpast 6/ Wwhterquaiity, aiepreferabirusegodule 1
becorﬁégt%%m?lbﬂgegeﬁg ent layer. maybe disposed ben %%t%ﬁbee %%%g%ggl?y% the

In order to prevent damages to the membrane due to the break o
numbemenibrané:at. they timesof aarsorabbing. Asaibufferageat.Gsedhinlthisatimeones
enerally, silicon resins or low hardness urethane resjns, which are used

€00 167 gEnelal puTBORE 4T ITEXpEhsive ant hae tigh Sty ark °=oor the
holldkeferably ys@thranes 3.

In addition, as described above, when the small bundle mode is
employved, a combination of the number of the small bundles 3a and the
mimber of the hollow fiber mempbranes 3 forming one small bundle 3a becomes
important, and it is particularly preferable that the number of the small
bundles 3a is 7 and the number of the hollow fiber membranes 3 forming
one small bundle 3a at this time is 800 to 1000. The reason for this
is that 1f the above-mentioned combination of numeric values is enmploved,

the production of the hollow fiber membrane module 1 is not complicated
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Fig. 2 is a view of the hollow fiber membrane bundle binding component 4
of the present invention. In Fig. 2, parts in the same as those of the hollow
fiber membrane module 1 in Fig. | are denoted by the same reference
numerals. In Fig. 2, a lower internal part 4b of the hollow fiber
membrane bundle binding component 4 is a part adhesively fixed to a
and ‘peripteral partter &b upperehd-beEtHa EyRidivcalioiusing  Thésnerie-6Fthkar Ly
hollow fiber membrane bundle binding component 4 is in a state where
the hollow fiber membrane bundle composed of many hollow fiber
membrareshsjeadédiinthe hollews fiber memibrane bwadlérbindingonent, any
component 4, and the inside of the hollow fiber membrane bundle bindin

shapgdihpdrient 4 Hsaaiy beddmed §-sE WHerEthe 6BeRings ot theididw s £o=m
and dikenmembranes arealigned with the fop endfacedc afthehallow fiberonent
membrane bundle binding member 4 by undergoing the above-mentioned
6 1inpoiting WorksOpetiings 4afare digpbsddinallowanside face of the hollow
fiber membrane bundle binding component 4. Further, a location at. which. .
e RGIGH e Hheorang B binahey U LM 418 CoRpegiaily Tiber
memb the watef codesting-cap is preferably-an extemnaluppenpatdd abthe 1imited.
hollow fiber membrane bundle bin% component 4, and in this

Exampbphetfion thdse 64paniedf retginiiy aftighttess 8Gakh B8R riys dickat

polygaskets.are aitgched fo the external L arh 4d.afitbe folloyy fiber,
membrane bundle binding component 4. Alternatively, an adhesive may

polyédenappliedito theéxternabuppet patidd ot thehollpw! fileshmembrane:tone,

bund|e binding component 4 and the hollow fiber membrane_bundle

oL GBS TG o ate Sk R o THG ALEP el e GiRe

cellifusthermare; those: capable ef retaining @irtightpess such asd)at-gaskets
may be attached to a rim of an upper end face 4c of the hollow fiber

ethyh@@ﬁb?&ﬁé%%ﬁé%ﬁ@ﬁ@hﬁ%d ﬂ@ﬁé%ﬁﬁﬂéﬁﬁ%ﬁ%@@ and
the Pindle binding companent.d may be copneted to the water collecting

cap. In accordance with the structure of the hollow fiber membrane
mathdesatthe giresentineéntion hsihtedhe oylindeical hoasing-Bashpat.ow fiber

directly connected to the water collecting cap 5 by interposing the holéow
e SR ERbYAY DURGIEBRAdiy CBIBONEAt 4 TELHEROIoW flier £© - - TF

the cembrangmedule lebFigrnl therghetwern, ahollewdiben membrane membrane

module, in which the physical strength of an upper part of the cylindrical

is brdiging 2idzemiertad, tHeeability tolbeadthhibetelte Helwatef ebftechaglrane

in mca ] aé%@&@%e&g qgolffg&tef%g%r%%“ r§r?é( G (gsl?!tecaonrbg@ r‘gk\l/éad%dime of
C?E?th er, ease of production can be improved since role-sharing between
filtcomponents isthiebollaw fibey mambraneomatile carmbrane module easily

goad

arises. On the contrary, if the outer diameter is too large, since the
number of the hollow fiber membranes which can be inserted Iinto the
cylindrical housing of the same size decreases, a problem that a
filtration area 1s reduced arises. Further, the thickness of the hollow
fiber membrane. ig preferably 0.1 te I mm. If the membrane thickness
is too small, there is a preblem that the membrane is broken by pressure,
and on the contrar'y, if the membrane thickness is too large, a problem
that it leads. to pressure loss, an increase of a material cost cor the
like ariges.

The hollow fiber membrane module of the present invention is used
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be defined. In the present invention, as with the hollow fiber

membrane bundle binding component 4 shown in Figs. 1 and 2, the

hollow fiber membrane bundle binding component 4 preferably has the

openings 4a in its side face. The reason for this will be described in detail

later, and by employing such an aspect, air accumulation and remaining of
for tsgspehtiedirhatefials av air tppetideclion ofthehefowdibermembrang: tached

. ..bundle binding companent at the. i bing.di ea t
o P S e L e
fibed hesbapeofoperings Aa-obtheshellowdiberanemiprane Bundteiihding! lects

component 4 shown in Fig. 2 is a combined shape of a semicircle and a

F1 1t SR ANG I ANt (iesedohEAThgREoHtFue Uh 16 theioePaEetor? Rdweter o oW

£1be ANYRPARS Of POlygANS sUCh s tHangieAnt & QUAdrangle R EHER: Aund e
ellipse, a shape of a star, and the like can be used. Further, a combined

bindishapeoparpiotalityiofthese shapés maybe ket FltHemnore ras with of the

the_gpenings 4a shown in Fig. 2, a shape of an.opening continuing up to
hOll(%Hefljcf)@\?\?err 3%5%?0%? rrlr%i“"‘y%éEl Es%de of A Shapa i v%ﬁ?chggnh%ggﬁm; f“:g) %Irogé(%nb rane

pbundissiseef the belewiber membraperbundlerbiading €oraponeat 4mayhes has
used. In the hollow fiber membrane module of the present invention, a

a 1 lfpstd i rdGis P o ifd noTGWIHBEE e branesfetars to SRiehbrangarey - ward-
throygh, which, a-raw,water contacting with, the surface of the hollow fibers zeq

membrane can be filtered and can flow in the hollow part of the hollow
in a fibetmembraneras filtered waterng cyihithéchollowsfibechreibranel ower part

module of the present invention, t ollow fiber membrane bundle
of tkﬁe?@ﬂaﬁ;‘?’c%ﬁ%ﬁs&? @%\%F%ﬁ%'ungrge%s %osée\}élréir%%%ooiﬂﬁ%u%ﬁn% gfrmbrane
modu I0llowsfher-membranes. i ng 4§ thadelowfiber:meraaranemedie-ofthe:ssed

~ presentinvention, when a small bundle mode in which the hollow fiber
air feembrafes b divided fos pititdiitg b StrallBtmtigsisienipisyedethe round

tne Juymber of hollow fiber membranes forming.the small bundle js preferably
everglgtens to several thousands. Herein, the number of divisions into
smialkburdlerpirthesnumbes iofddtlow:fibehoiembrahnés: formemigrame smallile

bundle may be selected so as to achieve intended ef%ects in ?g?co dance

bindigith HEBAHBleror thedeKatT bf i1 c§fitdridal Holsing hd Fihe Per
rembAidmeterafithe hollow fiber rpemianene o3 Forexamplendf abollewdiber are

membrane module 1, in which the diameter of the cylindrical housing 2 is
usua Bovté Atemh A, e kenitl is 300168088 MmN dreididrhatscof frg exarple,

llow fiber membrane 3_is abaut Q.5 t m, is employed, the .
poj“yoz%’h? er %fa t?%ir%easfl HUn I%?ll%g is %rgfglrg%%%é%% % ajbo’uté.’(i% and o
and ghdteprefesably 3de H:1bthedumabenef the:smallinindles Safis.smakttingl ene

ability to discharge the susﬁpfended materials is deterigrated, and on the

(PTE bthary L tRE HBEY of te smail Bindiea 64 is Ahge it REMRY 167 (FEF) -
ethy fischarge the-suspended materialgbecomes,gead butthe praduetienebrrs) ,

the hollow fiber membrane module 1 becomes complicated.
ethylene-chlorotrifluoroethylene (ECTFE), vinylidene fluoride (FPVDE)
and the like, chlorine-based resins such as poly{vinylchloride),
poly(vinylidenechloride} and the like, a polysulfone resin, a
polyethersulfone resin, a polyallylsulfone resin, a polyphenylether
resin, an acrylonitrile-butadien-styrene copclymer resin (ABS), an
acrylonitrile-styrene copolymer resin, a pelyphenylene sulfride resin,

a polyamide resin, a polycarbonate resin, a polyetherketone resin, and

a polyetheretherketone resin may be used singly or may be used in
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The number of the hollow fiber membranes 3 forming one small bundle 3a
is preferably 50 to 2000. If the number of the hollow fiber membranes 3
forming one small bundle 3a is small, the number of the small bundles 3a
increases and the production of the hollow fiber membrane module 1
becomes complicated as described above, and on the contrary, if the
comb HygHiBeFof the hollow fiber membranes 3 forming one small bundle 3a
be@ﬁ@e@%@{%ﬁeﬂ%ﬂ%&%@d% majerials are, epsily deposited hetweem
the hollow fiber membranes 3. In addition, as described above, when
bindthe smalbbuadie modenis employed;ld eombinatiep of themeinbérlofithel ber
small bundles 3a and the number of the hollow fﬂgtier membranes forquing b
e et R ISR BEUBmEs MHBbRAR AR TE1s PATHLURAAY prdfarable Y be
formdbat the pimber of the:smalkbundies; 3ads 7 and thenwaber of the bellewase,
fiber membranes 3 forming one small bundle 3a at this time is 800 to
alumiQgo. Fhe keasen kb Rtharifthécabbvermehiined eonsbinatioft6F rmore,
numeric values is emplo he producl e hollow fiber b
oG odile T ?s fot comp %ﬁ@%%ﬁd t ge gé%% %él}%sc arggﬂtazgsu%d%g%
glasgTatesialsds pacticarkegantnd a As theshapeotthe holtowdfibesin can also
membrane sealing component, any shape of a cylindrical form, a sphere

be ufsiin, alCorié!fori & pykafididri ahtlthe ke mibé used THe hefow >~
renblREE MAGMPIANEe 582fing component 64n Fig. 1.has a shane of agylingdhical the
column. The material of the hollow fiber membrane in the hollow fiber
hollmerfibrane meobukensf thespresent MENtoH isthoBpearticttarii imitedlect ing
| Examples of the materigl of the hollow fber membrang ingude . oy rom
cy l%o?yléulfomr?é/, p&yeﬁ]rer%ul one, polyacrylonﬁ}ﬁe, poﬁ/lmlge, pglye?herlml e,

dirrpelyamige; polyatberketopecpolyetheretherketone, polyethylene,
polypropylene, an ethylene-vinylalcohol copolymer, cellulose, cellulose

acetatelQifideiie pbRAKISHIR an athy _t&ﬁaﬁﬂﬁraéﬁﬁﬁgﬁeinvention, at
Leasf PR POlyEANORIlens s0ddbe ke, AU CABRONIE MAIRSAIB he a1

ereof. The outer diameter of the hollow fiber membrane in the
wall hoflow:fibey hiemibiané modalengf the prasentddventiorrisioreferablp @8 and

N 3mm. | heé)u er dia@r:neter'is too small, %%ogléa tgat t}hg h%lloa\lfxlf‘ifpﬁg is not
2 O &1 bYSKER WHd BAnTAGET & the Tme of Randlingthe Follow fiber

open@embianedpmanufagiuring the:hollove fikes mambrang meduleroratthe 1 and
time of filtration or washing in using the hollow fiber membrane module
3. easily arises. On the contrary, if the outer diameter is too large, since the

numper of the Nollgw vt memblanes which.canhia sartpd Iie Nee e
cylindrical housing of the same size decreases, a problem that a filtration
cyliared isieduced agisesifuither, the thickhiess of thedalowfiberast a part of

membrane is_preferably 0.1 to 1 mm. |f the meg1b ane thi,ckrgess is to

an uRRER P e ARSI it B TE B (& brokoR By Brisaat e et OF the
cy11iR8thecontany - the membirane dhieknessrstpe dargroarebler that firesent

leads to pressure loss, an increase of a material cost or the like arises.
invention ig composed of a porous component 2c having mesh-1like openings.
Of the peripheral wall of the cylindrical housing 2, -a part bonded
to the hollow fiber membrane bundle binding component 4 and a part bonded
to the air collecting cylinder 7 are not usually exposed externally in
usual use, and therefore parts other than these parts, which can be seen
externally exposed in usual use are referred to as an external exposed

part. In the present invention, it is necessary that in the external

exposed part of the peripheral wall of the cylindrical housing 2, at
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The hollow fiber membrane module of the present invention is used for
the filtration of raw water with the water collecting cap 5 attached to the
upper part of the hollow fiber membranes. That is, in the hollow fiber
membrane module 1, the water collecting cap 5, which collects filtered
water flowing from openings of the hollow parts 3b of the hollow fiber
leastemibFanes 31 igionhéced e HeRbIlowAbEGfiethBrahBbaRdre birdirgerent
Zc an%og' P &pee Plﬁé {(%I‘ :Laﬁ%%@eo%%gé&’.hIcﬁetpgirﬂqlI%Weo%tﬁe%gfg%gc@@ve%%&nal
membranes 3 at the upper part of the hollow fiber membrane bundle
expodinding-component4 atedpened.the Wwate? colléeting Ttap Sdhas aHfilterédval l
water outlet 9 to guide the collected filtered water outward. . The hallow
of 2 fipek eTAbrahe Mbdufé of the préSent MVEhtioh T¢ (REH it 4 StitE Witera 19
comp@h:aik qollegtingecylingerdsattached to,a laweppatt-althe hollow ibermdi cated
membranes. That is, in the hollow fiber membrane module 1, the air
by awrollectinglylinderJ. fotinfroduting-tiw ébhibrassed-biefor dnsdaibiiagion of
into the.cylindrical housing 2 is disposed,around the ings 2b of a_.
5 S50 PR b the BRI FAGIg S THe o hesiang -1
wall hallowfiber mambranerbundebinding conmpenent4iithe watepeetectingion A
cap 5, the hollow fiber membrane sealing component 6, and the air

in Fig|ebting eginder 7oaredstaly 16 et fsnt iésnsT B hR R ifor-e Pinding
compcg%réﬂi@g}tg'ﬁﬁeiéozrlc?&(@f))!%699|¥9@%99§§daﬁ§iEﬁéﬂg}@s@egion Din Fig.

polyethylene resin, polypropylene, and polybutene, fluorine-based resins
3) wisuth as polytetrafigotdethylene (PTEE)] perflydroatkoxy (PEA) flusrihateg sed
ethylene praopylene (PEP), ethylene-tetrafluproethylene (ETFE
SXLELRR &riflug%c%ltil?/@n%’ (Ij-:’)&erlri]é ,eejih%fér?epc%lgrgo rﬁfﬁ%?égf?}]ylgngosed part of
the dEGHEE)MnyHgeneflioride(PMDE) angdhedikerghlerne-basadresingregion
~such as poly(vinylchloride), poly(vinylidenechloride) and the like, a ‘

C in dolgsulfonetekiit & polysthersilifore fedint dolyalyiStifeheirediRsgantially
centgﬁyg enylether resin an, actylonitileshuiadien:styrene gopalymer resin; , e
ABS), an acryloriitrile-styrene copolymer resin, a polyphenylenesulfride
longiesi] aspolyansde resin{ & pelycarbondteaesiy; apolyethekeioné resin, the
, and,afﬁ)ol etheretherketone resin may be used singly or may be used in

cy HndhifinattR“ >+ 9rie cylindrical housing 2, the hollow fiber membrane

bumlgé. kinding FQH%QL(HILG@hﬁaﬁﬁﬁw&ﬂ%v@@@@w)@ﬁﬂ@ﬁ@ﬁ%@ kefcernal
r |

membrane sealing component 6, and the air collecting cylinder 7 maybe
expojginedfrominidteriafkréties thantesin$ IAS ise piatetials e thizedsed . In

Fig. Jumipum, stainless steelof tE‘% %%?d@&effﬁ%gyo;ﬂa%erﬁf%‘%B%’H&‘BB% 10 and a
composites of resins and metal or composite materials such as a

1inegtassfikeriginfarcedarsin and a carbakfikeraginfotced ¢esinfcancalsarigheral
used. In addition, the cylindrical housing 2, the hollow fiber membrane

wall iiindicDinding Component 4 the Watet coiécting cap 5, te RSB ey * &
= surNSMbrane sealing-campanent.t,aad the gineallecting cylindes 7 may Benoted
formed from the same material or may be formed from different materials,
by Y, respettivede opening ratio in the upper half (region B) of the external
exposed part of the peripheral wall of the cylindrical housing 2 is
determined from the equaticn: Y/X x 100 (%).
The distribution (a position of each opening porticn 10 and a
distribution of an opening area} of the opening portions 10 in the upper
half of the external exposed part of the peripheral wall of the

cylindrical housing 2 may be a uniform distribution or may be a

distribution which is nonuniform along a longitudinal direction
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In the hollow fiber membrane module of the present invention, at least a
part of an upper half of an external exposed part of a peripheral wall of the
cylindrical housing is composed of a porous component and a lower half
of the external exposed part of the peripheral wall is not opened. One
example thereof will be described by use of Figs. 1 and 3. Fig. 3isa

(vergbyelopiiett View oPthé peripheraf watieaf fiaieyiiritricdl AbESRPR GA FEigvhich

s nohdBF98 LGS atle art of an ypper. palf,of. an external-gxpased. .

e nopélr?lé#tgﬁén pleripﬁgre% Waé}%?t e cy%n&:icaphous%n% 2 of %i%eéoﬁow fober Snee

this nembrapemodule=kof the presertinyéntionds composed:of arparous
component 2¢ having mesh-like gpenings. Of the peripheral wall of

thé’éyinahEar RBULHTG PSR Pt bohdBd o tife Hidifow fider hi&fbrare »* thout

dispbandle binding.ecamponant4,and3,parhhondeddg the air collectiBteripheral
cylinder 7 are not usually exposed externally in usual use, and therefore

wall pafts btherthan thesepars which cah béseenlexternaiylekposeddn?, it is

voss [S1alUse e referred L e t%ﬁ%a'g%é%%%%di%géﬁw&?f PresElce a f1ow
Invention, it IS necessary that in the external exposed part of the

rate pefipherakwallrefithewcyincsicat bovsing:2vat Heast apartafan upperihalf cost
thereof is composed of the porous component 2c and a lower half is not

witheperidd! Herefit the Ugper Al o the Bkictar 8xFoséd pafit 6Pthe™ [iber
menb£YHRricalhonsing 2 refers to.a peripheralwall ofa pa-region BipFig.
3) on the hollow fiber membrane bundle binding component 4 side of a
substamtatty tentral pasition{positiontihdigated byaan arréw F4hikig.13) pnded
the longitudinal direction (directi fan arrow E in Fig. 3) of the
o R A TR o1 F R T S EFr AT TR i the it posed
exte ROABING 2iexclading;thedeart {region At Fig.:3) Whishdshanded toe as an
hollow fiber membrane bundle binding component 4 and is not exposed

inhe gRpérany Hd e PaHPe§ioR®dn g LapwhicH ifhonRaed tBRe@Re bundle
bj_ndfz?%e%%&élgﬂgeﬁ 7 and Js naf exposed Sé&f‘arﬁ?%Y-§H“i'§r'?{r§§£%‘%%h€§md
of the external exposed part of the cylindrical housing 2 refers to a
from périphera watlsofizpart (tégion€ irt kg 8ponthefaiteoligdtingicylindendising
side of a substantially central p}_osition (position indicated by an arrow F in .
2 NGy S 3P Rt e foHgitudinal GirbRiBh (Hird dtion 6t 4 Gt i RG-S fofthe nown
in ggylindrical housing 2. Fig. 4 is a partial enlarged view of the upper half
of the external exposed part of the peripheral wall of the cylindrical

ho@giﬁ@@.qﬁlliﬂ@dgwﬁé Wémiwaﬂmg éﬁ/mecﬂnﬁﬁbi_@ﬁém mgﬂbé%@ fonded
%‘i?% %%.%‘g}i‘%ﬁ‘d%% Ip %}:I%d%é’?rk%i’cm&@é%’éee‘% Oég?s&%rgjagﬁrarkeeds

and a linear

Na, 2 INeaf

Fot v?af?o% FCIE. % a projected area of the region B is denoted by X an

to besunrpbprajected areaswef thenppeaing portions 1@ dh Fig k4 isdenotecbbyonent
Y, an average opening ratio in.the upper half (region B) of the external

from SR BHFEIT O thé hetBRETAIWAI BFHrE L fiRGfcal folddifigfs cotlecting
cylideterminecirom the equation. Y/ X x3Q0-(%)1 £ 1 Thedisibuion (& wall of

position of each opening portion 10 and a distribution of an opening area)
the gfthepesingpe@ddrsriodrthelippseliglfoof thiecaxtetnalexpbsedipartisfl Low

fibe%h%é%%l£§ga£%@%%§tggf@ﬁ%ﬁ%@gégggsggbéﬂgﬁgéxa%ﬁﬂggﬁg%ively fixing
distribution or may be a distribdtion which'is nonunifbrm along a

part lbpgitedinaligirestiomdrical housing 2 and the air collecting cylinder
7 requires high adhesive strength since flow velocity is high and high
pressure is applied, however, it is estimated that by employing the
agpact of the present invention, an adhesive flows intc the openings

when the region D of the cylindrical housing 2 1s bonded to the air

collecting cylinder 7 by use of an appropriate adhnesive, and whereby



(vertical direction) of the cylindrical housing. A distribution which is
nonuniform in the circumferential direction is not preferable since this
distribution leads to uneven flows of raw water or air. By disposing the
openings in only the upper half (region B) without disposing the openings
in the lower half (region C) in the peripheral wall of the external exposed
the gsHieot e eVHRAAES REUSTHPR RS posdiblé I8 athieve e objeersrthe Lt in
the REEANLIention I reducsadlow rale. of AlLfor.ballouw lbes MeMATaR& oening
washing to reduce running cost without deteriorating filtration performance
in usdfthe hollowl fiber Membresre, attheughia ldetafléthreases will berdestribed the

later. Of the cylindrical housing 2, the part (region A), which is bonded .
ache g3 T 1 TR eh BB Bonle HGRa Lo AOaBA A0 b R C€ air
co11&Xposedexternally, is notlimited to:its, matedal aadshane;as lengas anow

inherent object of being bonded to the hollow fiber membrane bundle
velogifdingcdmpbnent4lis dehisvst Win usuallitis preferdb ROFffet froht 15
orerddgSRMNE Matorial as that of §%he{.p?"’f§ affhe.cylindrical housing 2 and,is. 4 s,
préferably in he Torm of a p? te having no openingas shown in Fig. 3.
this Qfithe, cylindrdal heusing2,1theipart (regiorePdwhicts isbondeditbthe aiesins
collecting cylinder 7 and is not exposed externally, needs to be composed

and epPKPGOtE CHRPISTERtSACR &8 fcsHike pdrdts EBmbBnent s thegeneral
purpdiewpoint ot improving adhesiveness,to.ipe air callecting evlindery. Further,

Particularly when a lower half in the peripheral wall of the external
the aYpostdepartedessnothave af dpahingihassing thetollow fidept it is more
pref%‘reglf)éa %o%ot%uéevgfetpﬁoggg eoné I(g(\i)/e tlz.%?d %%%g h%swggldﬁ%ggﬁiar‘}o.use the
etween the cylindrical hotusing 2 and the air collecting cylinder 7 requires

same highc-adhesive strenatbesince flow wetecityds-high and highipressirerisienbrane
applied, however, it is estimated that by e[rwnfgthyini the aspect of the

modulfpegdnt Ve rish: af HIESIVE fidifs b MEARREH the Pegle BPLLow
fibeP%@%}‘%@ri%@r{?ﬁ%ﬁﬂ@rﬁﬁﬁo'&%?r%&?aé% air collecting cylinder 7 by use

of an appropriate adhesive, arid whereby the adhesive strength is
enfiarced 1 Padticulailyhwhen racloveerinalf i ¢heperipherainpaticoftthede scribed

external exposed part does_not have an opening in using the hollow fiber
oy g ke RS Sea T e A SRS oo Drneidy
respletweenthe.cylingdrical housing=2 angdthe air colpeting eylinder fgequires

high adhesive strength since flow velocity is high and high pressure is
predgppiisdnafdaliereore Hispreferablel fo emplof tARS&Spect "t Bddition, as

anaghaslve upeddndiisime, 2 ieplbusualy.Uoed 200 SOOKYIEEINY ¢ e
urethane resins and epoxy acrylate resins are preferable since they are
cylimsetldol generahpurpdse antiikexpensive anddravetow smpact om waten—-1ike

quality. Further, the adhesive used is required high adhesiye strength, bu
- mateRiG inofe BRGHE FARE ot Of Cost B B of BRI e, ™Y

ne ubise thesame.adpesiveas thatused indhe upperparafitbediollop finerical
membrane module or that used in bonding the cylindrical housing 2 to the
poropplfswiibesnicmrefrcblndiedbifting coinpdneitie composed of ametallic

wire, or punching metal plates are used. ZAmong the materials, a porous
resinmolding part, which is inexpensive and low impact on water guality,
is preferably used.

Next, a treatment of raw water by the hollow fiber membrane module
1 of the present invention in Fig. 1 will be described.

First, the hollow fiber membrane module 1 is submerged in a water

tank (not shown) having a larger depth than the height of the hollow
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The cylindrical housing having the porous components described above in
the peripheral wall can be prepared, for example, by respectively
arranging different porous components having predeteLmined average
opening ratio at the respective parts. As the porous component
~ placed at the peripheral wall of the cylindrical housing, plate-like porous
Eibepontpbiients Sichias a medhiliikBenistenal @ hekfike tafetalandde vp. Raw

watePUASHING Mmelfal-like matenal may. pe used.For.example, plateslike perous; .,y

components or cylindrical porous components molded from a resin, metal
If timetszomposed of almetallicwiresor punching enetal plates areclsed? side of
. Among thg materials, a porous resin. molding part, which is inexpensive
e O At e Cudihy Eororaby A MRttt Y 2
pump Oftiaw waterby-the betlawHfiber memhrapemedule-kof thespresemt water tank

invention in Fig. | will be described. First, the hollow fiber membrane

is imygadeces stbmergedina fataritabkynot Shewn) ravingarfargerdepthile 1

thro&%?ln H{% %ggggﬁgégh%g Oég%ﬁébﬁre@fg%%% %%dimgfl W Iﬁhi%@r\iv %r housing
collecting cap 5 side up. Raw water containing suspendeg materials Is

2 orcomained indtheawaterdankl ifrthe raw watepissdrawn ir frogh thediliteed o £ the
water outlet 9 side of the water collecting cap 5 of the hollow fiber

nollGehibian@baaR" by & Bump HHes fwritrader Contiitng Hie Stdpérternsses
ehrofgRlealsAbe aISriBOk inpiioduredinig the aside etihehellon iher s ana
o

membrane module 1 through the openings 2a of the peripheral wal
is segylindrieal Hotising 2 of thaaip Ebflecting eylinder.7 diid: passesthroughterials

in eaflindles of the hpllow her membrane 3.to.be flered, and henthe fitered
water passes tnhroug e Tiltered water outle rom the water co ecting

3 al®&ep hiandissent {0 arwaterrcolletting pipe (heirshown)a® hesswsperded tered
materials in the raw water adhere to the outer surface of the hollow fiber

and Srbfitiand SHiong With s Hrafion. FURRBY Whet e rhiv REfer 1§ ter side,
sinclliefed apd exracted out ok the water;tank by, drawing.in 3 filtered watgro ) s oq

side, since a water level in the water tank is lowered, the rawwater is
to tkapphtdiothe vater tank asae@quired.

After the filtration step performed for a certain time is
completed, backwashing, in which the permeated water or the compressed
air is flown from the water collecting' cap b side to raw water side,
or air scrubbing, in which the compressed air is supplied from an air
pipe (not shown) placed at a lower section of the hollow fiber membrane
module 1 to the inside of the hollow fiber membrane mcedule 1 through
the air collecting cylinder 7 at the lower part of the hollow fiber
membrane module 1 to discharge the suspended materials accumulated in
the hollow fiber membrane mcodule 1 out of the system, 1is performed.

In the backwashing, since the permeated water flows cutward from
the inside of the holleow fiber membrane 3, The suspended materials
adhering to the outer surface of the hellow fiber membrane 3 are peeled
off from the outer surface of the hollow fiber membrane 3, or become

easy to be peeled. Then, innext air scrubbing, fine suspendedmaterials

are discharged out of the system of the hollow fiber membrane module



After the filtration step performed for a certain time is completed,
backwashing, in which the permeated water or the compressed air is
flown from the water collecting cap 5 side to raw water side, or air
scrubbing, in which the compressed air is supplied from an air pipe (not
shown) placed at a lower section of the hollow fiber membrane module 1

1 thrigigie TdersTthedoidw okl eRibrainer mbdité 1 firsugh i &fa | housing
2 or Sollecting cylinder 7,3t the,lower,part of theshallgw fiber membrane madule, .,

1 to discharge the suspended materials accumulated in the hollow fiber
by dyaémbraneanddaleet cutofthe:system, is performed. In the

backwashing, since the permeated water flows qutward from the. inside of

g PO DS HorAbr G 3,016 Ssper o TERGLTS AdHGtTy fo e ce the
holloutensurfacemfihe bellow fibermembrane B-are peeledofifrom the edter: cal

surface of the hollow fiber membrane 3, or become easy to be peeled.

housiyyer, it Aexbair seyubbiry; ﬂ%‘%ﬁ%ﬁ@nﬁé& mateFials ape diseisdieed vhth the
o118 Resystem of.the.hallow jiber membrane mogdule, 1 through the 5 1156

openings 2a of the peripheral wall of cylindrical housing 2 or the air
fluciooiletting pyliriderg/o Andt discharge:fromttheiwaten thrk bygtaining surface
conducted afterward. In this case, in the hollow fiber membrane

of 0Bk E sintathe FONOH ABer némbrans S8&fing Tomponaft 615 fot

Furt HEAI0he eylindrical hausing 2. the hollove tiken membrane3is-ged from the
fluctuated together with the hollow fiber membrane sealing component 6

lowesgirsepublihgt By this favtuation: gealingasiahaxslispended-Fraatétigigendad

mateAANEING 19106 syrace of the Q:%H%Wﬁ'ké‘%{)é“re%“%rgé‘sn% soiampedwith, o
e]f Iciency. L}]rtﬁermore, also when ﬁ}e suspenge materials are

cont glisdhargedsSremstherlone msactionokthesbekow fibesmempipsedaodeterden a
the suspended materials hardly remain in the hollow fiber membrane

plurghdGyied SifcEwateY omamifg e 8aspridehraBraiepasse ¢ inougreety
move 9apS-6abeiweena plurglity ohhe-hollow fiber memhrang sealingra« 1 on

components 6 which freely move to be discharged, and whereby
perfoaerioratizmobfiltiatiorepétdrmalice ¢an bepreventegdaThefittratforraw water
merglt o{f raw wate%lesﬁ%ontlnued over.an ex%gﬂ%ed et|me é)enodd\{v%leg steps.

.. treat
e Cor%%‘e%‘%ﬁg these 3teps. """ Next-an arr flow dufing air Serabbifg in

hollewtfjber membraneimodite: 1.0t the:prasent inveatiom wiloe: ber membrane
moduﬁ?%fqggdﬁhe present invention will be described.

In Fig. 1, compressed air supplied from the air pipe (not shown)
placed at a lower section of the hollow fiber membrane module 1 ig
introduced into the hollow fiber membrane module 1 through the air
collecting cylinder 7 and outflows from the openings Z2a of the
cylindrical housing 2. In the present invention, since the cylindrical
housing 2 has openings in only an upper half of the external exposed
part of the cylindrical housing 2, the introduced air does not cutflow
froma lower half of the external exposed part of the cylindrical housing
2 but outfiows from the upper half of the external exposed part.
Therefore, the compressed air is supplied to most parts in the

cylindrical housing 2 and whereby, not only the hollow fiber membrane

3 located at a 1qwer section of the hollow fiber membrane module 1 but
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In Fig. 1, compressed air supplied from the air pipe (hot shown) placed at
a lower section of the hollow fiber membrane module 1 is introduced into
the hollow fiber membrane module 1 through the air collecting cylinder 7
and outflows from the openings 2a of the cylindrical housing 2. In the
present invention, since the cylindrical housing 2 has openings in only an

2150 e i Gfthe BRterASFBNToSe d part 6 GYindficaPRBASTRIS e can be
£1ucitieduced air-goes @92@&9&@%@%@8@%%&5&@% f%&%réléheﬁpé)seﬂlrf ace

part of the cylindrical housing 2 but outflows from the upper half of the

of tlhextbrrdlexpgodedpastriTherefores thelcompressed-dif is supplieditoohpst it is
ts in the cylindrical housing 2 and wr%%reb . not only the hqgllow fiber

poss R o Ton A TS o2itot of T HOTOW et FaMBRrg® anount

of afmodulerbiutealsorthe hollow fibesmembsane.Srpeated abanupper-o reduce
section can be fluctuated to such an extent that the suspended materials

mnm‘cﬁﬂth%%ﬁrf&é_e ‘_t?ﬁ’fﬁé h%ﬂ@@/tﬂlﬁ?é’ftmembrane 3 can be peeled off.
Aceardingly, Ibis Ragsibleito s (e compressed it efgalyehant, ooy che
reduce the amount of air introduced’into the hollow fiber membrane
uppemodiale tfotrbduestranning eesbebwatertreatmeht cylkEwdtherzbynousing 2
employing an aspect of having openings in only the upper_half of the
25 degSe TR eRROLE bAf OF BHE LYMUFEAT RODSG 3 0E eshibatabite, Ty tace
of trauspended materialspeeled off fiomdthe-surface-ghthe hallow iberharged out

membrane 3 during air scrubbing are discharged out of the hollow fiber

of thfiehtbrafe rhbale TREGEG tRe Petpherahwal @t thecyindiiearholsiigl L of

: ti f [ h :
70 e S AAte) o Yom I uior SEcog T (N Unbe <gionm o lwy=%

memb fildes metirane megulkdy whidh is geberatetbby fhercampressed aie@ton to
the other hand, the suspended materials does not outflow from the

the. ‘é@c?&r’ﬁa?%%%@@dlﬁhr%? tﬁ@fséﬂ%hﬁ?&ﬁ%ﬁi‘%@%ﬁliﬂ“&ﬁé’&%&usma?ﬂt is
geneFalowensection efthe-hallow fiber membrane module 1, byt in this Gaseandeq

there is no problem since the suspended materials are not deposited at
matexheiowdpsection ofwihié holol filel ermbfanambodiieds gagsatiiroagh the

. the S 6a.be na LTpraIi .of the hollow fiber membprane sealin

P A SO Lk RV g A18 MU T Thecay on of che

holl®ollectiag edindesf=tonthe:lower, seationrofithe hallowe fiberarembyrane problem
module 1. As another embodiment of the hollow fiber membrane

S1nconslaIe bR Pt ifivertion e fithn oFfRSEIMdal HusiAy$h soectLon
of tHBogule ot shown). i which.a grojecied area of eaghorering aLhe petyeen

external exposed part of the peripheral wall of the cylindrical housing
a plimeressesaoriting dushy ov gfadeallynepiverd fromslbstantiaibosentral 6 which
freeRP3NQR OF the cylindrical Nousing. may e eMRIOVED) 1 ecting cylinder 7 to
the lower section of the hollow fiber membrane module 1.

As another embodiment of the hollow fiber membrane module of the
present invention, the form of the cylindrical housing in a module (not
shown), in which a projected area ¢f each opening at the external exposed
part of the peripheral wall of the cylindrical housing increases
continuously or gradually upward from substantially central position
of the cylindrical housing, may be emploved.

The shape o©f the opening portions 10 shown in Fig. 4 is a

guadrangle, but pelygons such as a triangle, a pentagon and a hexagon,
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The shape of the opening portions 10 shown in Fig. 4 is a quadrangle, but
polygons such as a triangle, a pentagon and a hexagon, a circle, an
ellipse, a shape of a Star or the like can also be used as a shape of the
opening. A plurality of these shapes may be used in combination. In
. th? hoIIowgg r membrane module of the present.inv nt’gon, the hollow

2 5%t mEMUTARBUTAIE BIHARY Eontbondii refarbly A4S Grshifgsin i 1o

as a sidefdacer angbyemployingsych.an aspectral raceamuiation isnobe used in
generated at an upper section of the hollow fiber membrane bundle

comb Hiddikgicomponent and simultaneously the suspended materials can be
d'S%H%[:rgﬁe%?}%&?P&%‘”%%%M@&&%‘&EQ%Q%@&S’#‘@Q@W@ OREINGS:, | the
In the hollow fiber membrane module of Fig. 1, most of the compresse

hollair ntreducedifremdheatl collecting cykinderorf. eutflows fearithe bpenipgaings
of the cylindrical housing 2, however, part of the compressed air flows in,

1n LifieSapper pafr of fHe ROIGHW fiBEr-iembrind bardie binding corpBeat4°om 1S

not dB:iBiseaseif the hollow fiber-membranehundle-binding,compansnt-hasanyie
structure of not having openings in its side face, air having flown in the

bindipperparcotitie Abflowifindromentbrahe binsdlewindiiEdomporieitys can be
. __.once is not discharged. to become air.accumulation and this may.interfere,
e B A e o L e inas.
Tn tishown indrigsck anee2bif she opaningsa ateyprovidessin this et dbgraiessed
and the suspended materials are discharged through the openings 4a

21T iyt Sieraling difScedmufaiors ahtf Wheweby eftitien&rof disehatgig te
openifig Suspended materials at the lime plANSCBRING 53006 eRRANCRG L ressed

The hollow fiber membrane sealing Component of the present invention ,
air fmaydeépdaitalyrcenneeted o arheadjatént hbllowrfiberiorembraneSealingding

component, This connecting is performed, for example, by a rod-like body ..
Comp GG Byhig I B, B fis oSy Sinde o TR AbS, THEmEs A e irg

compSealingeempenenishecomesa state,ohholdiag hanes witteneiarothere, air
only the hollow fiber membrane sealing component in the specific position

having Adiiiiiciiatéd anpatsrtelo? VibPationlorubiRRioREdT BeSropagaed nding
compdP:@nother hollow fiber membrane. sealing. companent, SIMUANeQUSIY, 4 ;o

positions of the small bundles can be moderately regulated, and whereby,
may ithecdiSpeesidilily di rvavater@rdirissmprpwedicthedirprovémeéntdnithecases.

. dispersibility brings in_further impraovement in effect of preventing the | .
HOwS §E rfencBIOTodng o1 the hellGiv Atoer oA P &ifect GFrevertig= 1

this the.accurrenee of ganglemesbbetween-small buadies. discharged through
the openings 4a without generating alr accumulation and whereby
efficiency of discharging the suspended materials at the time of air
scrubbing can be enhanced.

The hollow fiber membrane sealing component of the present
inventionmaybe partially connected to an adjacent hollow fiber membrane
sealing component. This connecting is performed, for example, by a
rod-like body or a string-like body. By this connecting, since the
hollow fiber membrane sealing components becomes a state of holding hands
with one another, only the hollow fiber membrane sealing component in
the specific position is not fluctuated and a force of vibration or

fluctuaticn can be propagated to another hollow fiber membrane sealing
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The hollow fiber membrane sealing component of the present invention
may have a planar bottom face or a hemispheric bottom face, and further,
may have a turbulence-generating part (not shown) formed by a blade or
spiral groove at a part of its peripheral surface. The hollow fiber
compembrang. mo gle having a hollow fiber membrane sealingﬁiomponent
PRr6vided with the tirbUiehte-§iaratingpar is Prefdratty &pibyy Wiere
mode filledng ravywateeeontaining &amy suspended naterials: Theyeasqn fek o or
. this is that the raw water or the air can impinge on the
alr HirbUleHce fnerating Parts 1S Hapartimidrecvibidtionesspility brings in
ICro- ' tq th b : In the,case of the hollow. fiber . .
o orane mdile L OPEE L e et hollon Hlot SEeAis rebing o
of tlreeshoitlengthidzetweem thenbottom face oithephelew fibes membtang rence of
enta bue{udle binding component 4 and the top face of the hollow fiber

(ABFARe Seating componeRt Bt is, a hollow fiber membrane having
a lengthima Jiltration region-shortersthan those of hollevfiber, o sent
. membranes in a plurality of the hollow fiber membranes 3 forming the
LnveRpanbimd e Bee theked Wik bebgéneratédca situatioremherd ehishditovt fibeface,
brane having a shorter length comes to bear a wejght of the hollow .
e R oETahe SLaiAg ComBONARE 6 Therd tha SUREF Fol B BaP ™| ormed
by a membranessorall bfgheweight of tha hollog fiber paembrane sealifghce. The
.. component 6. There is a fear that this situation may lead to the break
Aol Lot he HolloW fiberifeMBraHE hAdin d shottet-egthl 6RmdiFEkise thigealing
compdeak t?ﬂf@ﬂ:ﬁ%ﬁ? &&%%ﬁqgok!%\élﬁl?féﬁesﬂ?}&ﬁ@?§€%%wﬁégf is D rg?flgf f!efrably
the hollow fiber membrane is broken, this causes a problem that the raw
emp L qygérffewsih 4 filteray waterside through thebroken kokpwfibet materials.
membrane. On.the. other hand, it is not easy to manufacture a hollow fiber
The reag n@or 9 t%au Qge AW Ign%?hggﬁ el dﬁnpééqigﬁ forl the

nNis is 2
membrane moé‘ule in SUch a manner‘ﬂ‘?at

curbseyerak-ignsde-saverapthausands: efthe-hellowdiber mrembranes forming
~one small bundle are all the same. In order to solve this problem, in
mLCrgRé Heflovwd iber idmbkafte FGdUIeBEHSS present invention, at least one
suspepding ingar pady.(Rahshown) mayhe disp qoathe bolert 1,
fiber membranes 3 forrﬁing each small bundle 3%?%%“? en or?trcf(::-}:D Plg' bt
thersaspendihgadinéabbodyeiotstmway is:fixed to thel kolimnu fbeérmmembranettom
bundle binding component 4 fixed to:the cylindrical housing 2 together
£ace in o eﬁéqo?‘fhgj%(ﬁf%ﬁ?@%F%%Pé}ﬁg% Rhathabthereradrthe 2nd the
top feuspeyidingdineanbedy isfxeddaithehollow fiber membranesealing, -+ ¢,
component 6 together with the hollow fiber membranes 3 in the small
holldyyndiessa &IEHgGPELERTES tife ook fade of fhd Hollbhefibepyion shorter
than Memmbrane byndie binding carpo the top fage of the hollw
o fiber membrane sealing con%%%eﬁtg%ffa %%%sﬁgp%npdtﬁgr %r?ﬁé%)r/ 6)0%];(1?%0?0110‘”
fibershewn)fixed at botméndstthratisa hllengthiia the filttation regionts setrali@ted
sharter Ie%r&%gh than that of the hallow fiber membrane having the shortest

& SI9URGHTTh ths fiftratbrs régidhSTh Ao e erGtH eF i hollswAfiber Lenath
comesNeMBEae 3 inthefiltrationregign angd f@%@n&%@ﬂﬁ%sg%qqg@gcmnent

body (not shown) are both a length in a straight line. By the presence
6 moTEf fHeAsuSHERdinglinear Hodethatestivwny theweight ddadiof the twlowwf the
hollof»ip‘?i@gml%r | rQ ing a §horter length istmiéigated or becomes zero and

the break of tﬁ hgl%owk?igﬁ)e%rﬁ?er?”l(lﬂf)rﬁ1 he due to the excessive weight load

is 'Prevented aN&turally; shisctequirss the: suspeading fineas body kRet k of the
i shown) to have larger resistance to weight than that of the hollow fiber
nollo%e%B%&emrane naving a shorter length or may cause this break
to progress to other hollow fiber membranes following this break. If

the hollow fiber membrane is broken, this causes a problem that the raw
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The suspending linear body (not shown) is formed from, for example, a
string or a rod. Examples of the string include metallic wires, natural or
synthetic resin fibers, and metallic or resin tubes, and examples of the rod
include metallic rods, natural or synthetic resin rods, and metallic or resin
. tubes. As the resins, a polyethylene resin, a polypropylene resin, a vinyl _
ateLp ot esrelsr%naor%alnrf%%};;c% ‘r"reas?r%%s amp oi“/ké?“c’i.g}&%ﬁh% AR EthiRfestn fiber
nmemb steel, aluminy ertherlike:isiemployed nWhenthe suspepdingdingar BOdY. 11 ow
(not shown) is a tube, it may be good to seal an end face of the tube in

FLbepraery BrevantheTav? wateh froMgWwing it filfetediiater sige evertiation
regi Hﬁeotf' @%{%pgﬁk%@ng L&%hgév%? MQLE [YSP ‘ﬁ’f&%'ﬂ‘o‘aﬁ oQPng(QQ tme%ﬁrranes

shown) are preferably provided per each sma e 3a. The reason
formihig isthatevan iftomel sSuspeadmpllingear Isady:is exfoliated from the hollow
fiber meamrane kggndle binding component 4 or the hollow fiber

meRTANE S EAITNGLLrBOent & 16 bk 6t fie Koflow ABEFHHERIARECu e

1 of cancbe effestivelyhprevenied by:virueef gthersuspanding linegebodiest, (not
INDUSTRIAL' APPLICABILITY The hollow fiber membrane module of
showihellstéSentdAVEREGH is Sobthsrjediin dawatebmmnknant tieesfor forming each

ﬁiltﬂ;@ﬁil wh rawyyater reserv in_the water tank.is subjected to filtration .

sma treatrr%grﬁ. %LAI el f.%Agsgu r%%? S Cﬁ‘orfl%vn\? ﬁ%%?%g%ﬁaﬁ?%or#o%‘u?gm o

f ixedomptisingaicylindrical heusibg hayingrepeningsatibeddppernand lowarked to
ends, in which at least a rEart of an upper half of an external exposed part

the oy Hinerreral WAl CormpbSeq ot psidis edmpiert Grid s I6Rer gl 1oer
memb 4 the £xternakexpesed paltof the peripheral wall is nat.apeped, hollow . . 4 +

fiber membrane bundles each comprising many hollow fiber membranes
the Igldded Vigrteallpdrisaid.eylindddalchoosipe; erhiofownfilbéhmembranghe hollow
... bundle binding.component which is di ed n upper.end part of said
e DR M itertet, T Lo S Ko oer mGHBrIhEE Y BrSiagte Dot tom

face Wierenthenhollow panef eashdiellow fibes reembianads opgrag-andiSand the
adhesively fixed to said cylindrical housing, a water collecting cap

tor tannetted e shiitheHowifiter Membrane Bardie Binarigresmponentiathe
suspdipliouyfiber membyane sealing component whigh.is dispased atajlower .y,

end part of said hollow fiber membranes and seals the hollow part of each
in tlmollb fibek rembtanerand apedir zollecihgmoyindeemdiich isigisposed of the

hollo#tszj eesraidgl]_afl)lg%fib r‘r‘pembE ne sgalingocorgpon%%t and a%jhe vely |
fet B ait Shndhtal AdiSAg - Whetai A Bonding Patt iH sdid cyfindrical-or

regidousing, whigh ishonded to-saichaiscallecting eylinderds campesed of an the
porous component.

filtration region and the length of the suspending linear body (not

shown) are both a length in a straight line.

By the presence of the suspending linear body (not shown), the
weight lecad of the hollow fiber membrane having a shorter length is
mitigated or becomes zero and the break of the hollow fiber membrane
due to the excessive welght leoad is prevented. Naturally, this requires
the suspending linear body (not shown) to have larger resistance to
welght than that of the hollow fiber membrane.

The suspending linear body {not shown} is formed from, for

example, a string or a rod. Examples of the string include metallic

wires, natural or synthetic resin fibers, and metallic or resin tubes,
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2. The submerged hollow fiber membrane module according to claim I,

wherein said hollow fiber membrane bundle binding component has

openings in its side face. 3. The submerged hollow fiber membrane

module according to claim 1 or 2, wherein said many hollow fiber

mem raneﬁ are divided irlto Iural'ﬁ of small bundles each composed of
h

and X ATy O hdfiow iﬁ“grcm%rﬁtgfgﬁg and Wierein Sald holidw HBer et 1c resin

reds membrane sealing-campenentseals tke-hollowspars of the hellawitiber resin,
membranes in said small bundle, and bundles and integrally fixes the

a Pohgifew HBER Methbranes. Vinyy, fHestibmergeédmotiovifibes ierbrapgin is
o e oo ol S AT e sl s <.

empl duntile iISlB@RtaHO0:spending linear body (not shown) is a tube, it
may be good to seal an end face of the tube in corder to prevent the raw
water from flowing in a filtered water side even if the tube is broken.
Fuither; two or more suspending linear body {not shown) are preferably
provided per each small bundle 3a. The reason for this is that even
if one suspending linear body is exfoliated from the hollow fiber

membrane bundle binding component 4 or the hollow fiber membrane sealing

component 6, the break of the hollow fiber membrane can be effectively

prevented by virtue of other suspending linear bodies.

INDUSTRIAT, APPLICABITITY
The hollow fiber membrane module of the present invention is
submerged in a water tank and used for filtration when raw water reserved

in the water tank is subjected to filtration treatment.
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CLATMS

1. A submerged hollow fiber membrane module comprising a
cylindrical housing having openings at the upper and lower ends, in which
at least a part of anupper half of an external exposedpart of a peripheral
wall 1s composed of a porous component and a lower half of the external
exposed part of the peripheral wall is not opened, hollow fiber membrane
bundles each comprising many hollow fiber membranes placed vertically
in said cylindrical housing, a hcllow fiber membrane bundle binding
component which is disposed at an upper end part of said hollow fiber
membranes, fixes sald hollow fiber membranes in a state where the hollow
part of each hollow fiber membrane is opened and is adhesively fixed
to said cylindrical housing, a water collecting cap connected to said
nollow fiber membrane bundle binding component, a hollow fiber membrane
sealing compenent which is disposed at a lower end part of said hollow
fiber membranes and seals the hollow part of each hollow fiber membrane,
and an air collecting cylinder which is disposed outside said hellow
fiber membrane sealing component and adhesively fixed to said
cylindricalhousing,wherein@abondingpart:hlsaidcylindriéalhousing,
which is bonded to said air collecting cylinder, is composed of a porous

component .

Z. The submerged hollow fiber membrane module according te claim
1, wherein said hollow fiber membrane bundle binding component has

openings in its side face.

3. The submerged hollow fiber membrane module according to claim
1 or 2, wherein sald many hollow fiber membranes are divided into a
plurality of small bundles each composed of a plurality of hollow fiber
membranes and wherein saidhollow fiber membrane sealing component seals
the hollow parts cf the hollow fiber membranes in said small bundle,

and bundles and integraily fixes the hollow fiber membranes.
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4. The submerged hollow fiber membrane module accordingix>claim
3, wherein the number of said small bundles is 7 and the number of hollow

fiber membranes forming said each small bundle is 800 to 1000.
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