SPECI FICATION Title of the Invention Filtration Device
Technical Field The present invention relates to a
filtration device, nore particularly to a filtration
devi ce which perfornms solid-liquid separation by
allowwng a liquid to be treated containing suspension
conponents to perneate_a menbrane nodul e, and

especially to a fI|tr§?ﬂ9&qﬂgﬂq£9%NOVIded with an

air diffuser which perforns air bubbling with bubbles
froma diffuser tube. Background Art Menbrane nodul es
Tigd eq ofattdlemdmvepdritdton in which a plurality of hollow
fi ber, r.ane dlsposed in a bundled manner with
|ts%b%grg% %Hl%b “ends fixed to a fixed member in
an open state are used being attached to an imrersion
pe suction filtration device or an externa
Teﬁ sale Fi@d€ filtrati on device. Conventionally,

menmgiane, A 63 aame peen el wdised i Aadiot Bdfice,

what is'called mcrofiltration such as purification
mogke pavr@aqmltaerlyorco Iaalfetmaé:rlorRetﬁeurﬁtqey Whmh | el Fewgms
d of ter urlf cail on

Soégﬁig'!i (?ﬁpr‘?‘éf d‘ \?elr%ci et & %fl 4G ¢ treated

cohftereahnd %s@&dﬂc&ﬁtd’&rﬁﬁor@nﬂﬁ g }pdl@rhéaﬂéda m@ﬁ}ﬂ‘ane
such as filtration of secondary and tertiary

motipéé*t:n@ﬁ'{ds esPesdiddy, tr @ rfddetrqtrﬂdlfst@%‘éliCW%Vlded
wfﬁ@lt € a %tfds%r Wl h ﬁ)eetxcfoﬂr{é AW P{né h:‘?lth

ter purl icat1on an treatnment of highly
bub(blllelst efdamatmrd,ﬁﬂdwmmtbmuatl on of filtration
treatment by neans of a filtration device using a
menbr ane nodul e | eads to

Background Art

Membrane modules as a catchment portion in which a
plurality of hollow fiber membranes are disposed in a
bundled manner with its one end or both ends fixed to a
fixed member in an open state are used being attached to
an immersion type suction filtration device or an external
pressure type filtration device. Conventionally, membrane
modules have been widely used in a field of what is called
microfiltration such as purification of river water or
lake water. Recently, not limited to the field of water
purification, much consideration has been given to the
application thereof for the treatment of highly polluted
water gsuch as filtration of secondary and tertiary
treatments of sewage, drainage, industrial waste water,
industrial water, etc. In any case cof the water
purification and the treatment of highly polluted water,
the continuation of filtration treatment by means of a
filtration device using a membrane module leads to

deposition of suspension components contained in a liguid
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deposi tion of suspension conponents contained in a
liquid - 1 to be treated on the surface of nenbranes
or between nmenbranes, which becones the cause of

bl ockage of nenbranes. That is, hollow fiber
menbranes are attached together to be integrated via

deposits so that the fective nbrane area .of the
COnBRI GROFICBEr Terbiarms ™ 1A (RF (IR e I s
mef@sheasedwhiRel @R dnie g cdie R IBIdIed |om rate.

Thus, cleaning operation is _gerfor med for renoving
membe agesosi Thabnishehellpucé ioPrnBaBPEABS Spétrodi-caahpd

spos| Fhad P BPaR
cofiiepkhe €l eaning operal] g, AAIACESS 45 HE g

int roduces -air ower par
efifenhrare renthitage idren sifatttheMierld can fiiber sieonbramnk i s

_filled with a liquid _to be treated anpd separat .

ingdFEsithe GRS MO Sf s 'bﬁ}%%ﬁﬁy ofousTing

r hubRl g Wy CF 19, ves d bration to hollow fiber
nmeibranes with provi ded bubbles. As nethods of the air

bubbl i ng, there are known: a device for separating

depgsits on a _nenbrane surface (se e g.
Pat RS0 S SRR H T W h ehem i TRE o e Re
thil Bephommy e tmduhasale off spegatrsicpetitediddEly. As

sheet face is in the vertical direction and the |
thiollew Finse CRf&dTe i QUPIHRE Het IROMHATMRH réetFion,

- |1 'é}]g A USere P e AgSahé modul
mgr%%\ﬂ“%é%{ alv%sﬁroglnla%ﬁet hqg%Lo IE%IW fiber menbranes berinongUL =
invisbreatated bhermeasrs iofmeaisidiubidning;s af delddtevitor a liguid

to s o T ST e S SF o s e 96
meSibheR48 ) y\Wiiddhs IdE &St ahbb MRS evioineh efidred PDbFation

ends of the hollow fiber nenbrane
tc hollow fiber membranes with provided bubbles.

As methods of the air bubbling, there are known: a
device for separating deposits on a membrane surface (see,
e.g., Japanese Patent No. 3014248) in which sheet-like
planar hollow fiber membrane modules are disposed such
that the sheet face is in the vertical direction and the
hollow fiber membrane is in the horizontal direction, and
a diffuser plate having diffuser openings is provided,
with only the hollow fiber membranes being vibrated by
means of air bubbling; a device for separating deposits on
membrane surface (gee, e.g., Japanese Laid-Open Patent
(kokai) Publication No. Hei 8-215548) which, in a state
where one end or both ends of the hollow fiber membrane
is/are open, cobtains catchment function by being fixed by
a fixing member and performs air bubbling by providing
diffuser openings on one end (lower end); a device for

geparating deposits on a membrane surface (see, e.9.,
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I s/are open, obtains catchment function by being fixed

by a fixing nenber and perforns air bubbling by

provi ding diffuser openings on one end (lower end); a

device for separating deposits on a nmenbrane surface

(see, e.g., - 2 Japanese Patent Publication No. He

7-61420) which _introduces air fromthe | gwer, part of
HEH i

Japapsrsuspieps FAuiddicdd e + A buhdi ¥t
inkirBekS s M -t tRY iRl Cigartofo ] Ididasspare

aligned inside an outer casing and vibrates the
inkelrtted finter $hehibuedla sifhdroldisblfdd e origh (e Pordus

i pe,.sq.as t rrform.air_ . bubbling; . SO. on.
muﬁk’i\?{@\]/érc e ﬁ’cfg qui& e ij%)é\e Tor® Igee L :H%r}e% dld—g%locg%]t%n optter
ca@&i N & 1 PHARGE e Hodilngy tfi bkapanasel Pateind1idp.

3014248 perforns air diffusion all over the holl ow

bubbders ademer &les HAGHSiFiRse SO Fehi iRy PIF A Wi Fuser

rultkat& ;!% d segessary to dispose adj oi ni ng
u@%éetgllkg'planar holl ow fi ber nenbrane nodul es so as
to be spaced fromeach other to sone extent, in order

to performair, diffusion_ .sufficiently. Thus, it S

di f FCSTE o A deamiitbr difed Of rf SR D dgpos Tt on
a Aea®rdindglstr e \Wldamiiolg the pefdridade mhedet No.

menbr anes are provided becanme |arge, which led to _the
300@SMs mgrdfontve in tdidfthusni adevalde ovEmE tife hehkee Tbker

robl em_t hat,. y hj ' ver Lr ;
ol Rl T i Dol LR O L T s o
isOmleyeldiarys wd atispefsd hedjuolrdiow fatbest 1leike grissnawshol low
.exposed to air diffusion, so that au%%gbgfu5|on to h
Eiperndeibians ARl A iaI R 15 (PR Vitohi T3l other

£ CAGRTRAL RO TN Whehe cdlRakaden of it hes fMepdi enes
progresses becane insufficient.
sufficiently. Thug, it was difficult to provide membranes
in high density. Accordingly, the volume of the portion
where membranes are provided became large, which led to
the upsizing of the filtration device. Further, there was
a problem that, by only performing overall air diffusion
from the lower part of the membrane module, only the
surface of the hollow fiber membranes was exposed to air
diffusion, so that air diffusion to between membranes,

particularly to the vicinity of catchment portion where

blockage of the membranes progresses became insufficient.

Further, a device for separating deposits on membrane
surface according to Japanese Laid-Open Patent (kokai)
Publication No. Hei 8-215548 has an air diffusion
structure at one end of the membrane module by which air
is diffused through air diffusion openings, so that air is
only diffused to the outer surface of the hollow fiber

membrane, but not to the inner surface therecf, which was
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Further, a device for separating deposits on nenbrane
surface accordi ng to Japanese Lai d- Open Patent (kokai)
Publication No. Hei 8-215548 has an air diffusion
structure at one end of the nmenbrane nodul e by which
air is diffused through air diffusion openings, so
that air_is _only diffused to the outer surffce of the

nofoAeRidarad GRemft el T BttSHot 1 & $HES | her 18U HAR e
ef%qﬁﬁﬁgﬂgkmhkﬁha@@itioﬁ, F%%r%oﬁébd%T%QpEQQMEthat the

sufficiéent in terns of cleaning efficiency. In
deaddiet iwarg rtdterapnidsd tpy blmambtene tredulievie evipaeh nat

pli.ed to a rane dule inwhich a multiplicit
R T A et et re, B aRie o
puhdleund, shapsindteger, a device for separating

deposits on nenbrane surface according to Japanese
Patent Publication No. Hei 7-61420 nmerely has a

str ' i . | L RPT QS RUReS A e
m xe %%qrgrp’h\é@b%r}rdll ee gﬂf&[ ﬁéo% %rwé)%ll' ers | r?gv\lhl ch a
memidrtare istitfinced dwtdolidg bey Jdpdnaesdt | Pak emenbPalnkscat eon

arranged in a rouansﬂgfe, whi ch = caused r.obl em of
NG i ToaE TR Y Ui ore (O e bl ane’, | n
pi&idhen L ase p ks thigduinber fxdoldovs fileroundle of

menbranes constituting a nmenbrane nodul e becones,
haldioge, fikewrs dreariim of fiwh tekeld bideormes hepkkeweliber

i '-Eherraecfior e’met e:|:rae eswaatc’rea alu_lrrgriﬁcﬁ h faprrcg&? né’l@%% Ox.t:hich
oW T DS HERbr ants. Tons uting a neﬁ%ran ’
caidd & prrblast ol gyt fherentvasi r ad SHfas1dmi tatbetween
for the inprovenent of filtration efficiency. Thus,
MR 3HESsent i nvention ains to provide a conpact

In either case, when the number of hollow fiber
membranes constituting a membrane module becomes large,
the cleaning efficiency becomes worsened. Therefeore, there
was a limitation for the number of hollow fiber membranes
constituting a membrane module, and accordingly there was
also a limitation for the improvement of filtration

efficiency.

Thus, the present invention aims to provide a compact
filtration device capable of efficiently separate and
remove sgugpension components adhered to membrane surfaces
or to between membranes by allowing bubbling action by
means of bubbles from an air diffusion tube to effectively
affect the entire hollow fiber membrane, and capable of

disposing inside hollow fiber wmembranes in high density.

Disclosure of the Invention

The filtration device of the present invention is a
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filtration device capable of efficiently separate and
renove suspensi on conponents adhered to nenbrane
surfaces or to between nmenbranes by all ow ng bubbli ng
action by neans of bubbles froman air diffusion tube
to effectively affect the entire hoIIom;fiber

TR0 A conptl o o 9L hesian LUELE POl Lt on

byl AV & R 191y -Ehellfqdltd atd ok deMd Ledfcdites PiBseNduspension
inventionis a - 4 filtration device_ for performng,

cogwiangitisy Y RESpREG die e BV MePdils grfE 1BpESton
ty;%gé}e 1dﬂ“fﬁfy <§§pﬁp%haﬂﬂn? ﬁ&écffﬁ¥f%%45h,

rane no ner si on ype suct1 on
tHie IftiNatd=0ni cor d@ﬁﬁﬁéﬁﬂndﬂ&ﬁéﬂ”&édlﬂﬂugéromubetfmr perform

filtration device includes a diffuser tUD%quﬂﬂgﬁrforQ%
bukhidimicn § Fort e S RBE SRR HhH & BVFR P RipbERS; the
ade nRheve Jeryane mdut Sre fordRbdiore dunshiedanes in

menbranes in which a multiplicity of hollow fiber
wmirbﬁamedtwnhqm rof d)@]slqyelﬁ@em Ti¢Teb e $ cwlth their

X?lrﬁgtlon conta ted seI %rgqﬁgng%ggédaélosely

enoas t er eo

witHH féé&ﬂf dmﬁa: laa; Idlﬁ@fdﬁﬁélbeiﬂ&elb@mérﬁcﬂ@l tleétyof pfand
hol | ow fi ber nmenbranes fromthe direction across the

tfm@sbcafre e TG TS WP TR FRSHTGHERCT L= (AL bhd o1ty

OEDﬂofl ser t%e W% rtfé”&{% %O%I?e%@ﬁ(\é{%? nghg

axsaldf ditmmetterven Hdil Tdwei filepsnedivcarias ezt t thdalewar part
nd shape,. may have its tip or entire body being
‘”i&gFé&Wﬁ4i?%1?gﬁﬁﬁﬁﬁ?ve tube, and may have a
di ffuser opening being open at its tip. In addition,

a plurality of diffuser tubes inserted between a
Further, the above diffuser tube may be formed from

tube bodies having a small diameter with their tips
chamfered to have a round shape, may have its tip or
entire body being coated with a protective tube, and may
have a diffuser opening being open at its tip. In
addition, a plurality of diffuser tubes inserted between a
multiplicity of hollow fiber membranes of the above
bundled membrane may be varied in their lengths of

insertion into the hollow fiber membranes.

According to the filtration device of the present
invention, the wvibration occurring during the time when
bubbles jetted from a diffusion tube rise can be
transmitted to the entire bundled membrane, and suspensicn
components deposited on membrane surfaces or between
membranes can be efficiently separated and removed.
Further, since the diffuser tube is formed from tube

bodies having a small diameter capable of threading into
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mul tiplicity of hollow fiber nmenbranes of the above
bundl ed nmenbrane may be varied in their |engths of
insertion into the hollow fiber menbranes. According
to the filtration device of the present invention,
the vibration occurring during the tinme when bubbles

jetted froma diffusion tube rise can be transmtted
beleetie teif oo I5Ud Bt AL e s JS AT, B, ot much
spRPEPERENTS LRRASIiIRd QN ANe Sl acess @1 beimeen of

menbranes can be efficientTy separated and renoved.
diEfusker tudiesc@nehd rgisffugsbrintsher issiridrareaiiidlord t ube

bodi_es havin [l __di ter QﬁB%H!e 0 j
mei"‘%ff&n-e’S S%&?\ﬁ%e}%é’%oﬁ%geﬁ fiper et rd;ﬁﬁe;gef‘eg{?i&gosed
inl @S @figho @en3dit YU the 18 & Floywidics posd tingurdrsemeui o d

even if a plurality of _diffuser, tubes aredénserted

fiilsratd on M BIAIGET e AR I SE i &PhAT R iy of

tHEEYRRRES 1CAN & idiesposed in a high density, thereby
allowng the inprovenent of filtration performance,

whi | e achi eving the downsizing of the filtration

devi ce. Brief Descripti of, the Drawings Fig. 1 is a
BrahehEricE FIR Wiew ShoWHy e  enbodi nent i n whi ch

a fidiy.ati an deaenit tdh e fifsentew i SIBMAAPOnS
applied to an imersion type suction filtration

enppodiimentriig whijah & fdhditiopldavisewbitihesafent
. filtrati i-ce.; Fig.. 3. y ' ing th
vt b SPHIREG B A i S 2 e P he

f iditffatSioan dentiese . Best Mbde for Carrying Qut the
| nvention , ,
Fig. 2 is a schematic plan view of the same
filtration device.
Fig. 3 ig a plan view showing the relationship

between the bundled membrane and the diffusion tubes.

Best Mode for Carrying Out the Invention

The filtration device of the present invention will
be described in more detail based on Figs. 1 to 3 which
show one embodiment in which the device is applied to an
immersion type suction filtration device. Reference
numbers used in Figs. 1 to 3 are as follows:
11 .. Filtration device; 12 .. Liquid to be treated; 13 ..
Immersion tank; 14 .. Membrane module; 15 .. Hollow fiber
membrane; 16 .. Bundled membrane; 17 .. Catchment portion;
18 .. Treated liquid discharge tube; 19 .. pump; 21 ..
Diffuser tube; 22 .. Air compressor; 23 .. Air induction

tube; 24 .. Header; 25 .. Diffuser cpening

In the filtration device 11 shown in the present

embodiment, a membrane module 14 is disposed in an
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The filtration device of the present invention wll

be described in nore detail based on Figs. 1 to 3

whi ch show one enbodi nent in which the device is
applied to an inmersion type suction filtration

devi ce. Reference nunbers used in Figs. 1 to 3 are as

follows: 11 ... Filtration device; 12 R UId to be
impeggegdmapger. in AfdmElesF ankanky 13 £ Ahie- D
ll@ﬁgﬂl%o %% treéﬂ@d‘%ﬁ1uﬂ¥3h dggﬂyﬁHde@ééd TBUNHeRhrane
menbr ane; tchment portion; C Treated

moﬁmqald4dusnﬁmmm§dlﬂnpm:ﬂhe comhmnﬁtxpp of tem thyrdled

! €SO0 n
reihRaness 16 lhcngd roave iy et Mg IO e eaen
off ki |a0ﬂ11ﬂQ:\ipo§.c]ll:y5 RV G I SV €€ 5ens emmbﬂmwu TeMith

a menbrane nodule 14 is disposed in an - 6 imersed

t hygdrn @pcsisn b igriey dibsn Vtea‘?rﬂéql.a?} fAIneEF 4% REE FRfrAcred
Cl‘iﬁ%&ﬁﬁeu]}} %f or FTE\I‘\%LleFLhom t %d l%éﬁer@{ﬂe

Ination of ten
t Heuedifed Aaeahbanesnlﬁlgllgne&ach bﬁoth@wbuaddﬁdumﬂmh;anes
five,

of which t|p| i ty, of | ow fiber
e oSBT HT . TR T b g a o Phet et i g Fdnes
15disf REH It@fatart@lecmaﬂcztcﬁptalclsc&ei%mﬁﬁémﬂw idey at
the upper and | ower ends thereof. As shown in Fig. 3,

regacmontl athshanedl eBagbnbfatbs bredleds sembdanesmls is in

nultlpl I,Gi t of hoII f|b r h
PR HBADI A 4L 11T ool rvondid g M via
a tharemdrac bt idie bundieth ﬂﬁﬂfﬂmm lnds daiﬁ the hollow
comuni cation with a treatedllégéd di scharge tube 1§
fipex membaechifert® pot tHbPPER \iHi T heksRisapd Tover
eﬂdgadﬂéﬂééﬁ frher Jperlnanes 119 vk 137 eRRA-HLdke wAltH hthe
upper |'ower. ends thereof. I'n addifion, filtration
hqﬁiawﬂﬁuhenmmdmhﬂ&nes 15 ig performed by sucking the
interior of the treated liquid discharge tube 18 with pump
19 so as to depressurize the inside of the hollow fiber

membranes 15.

Further, at the lower part of the bundled membrane
16, diffuser tubes 21 are inserted between the above
multiplicity of hollow fiber membranes 15. This diffuser
tube 21 is connected to an air induction tube 23 provided
with an air compressor 22 via a header 24, and ig formed
such that air compressed by the air compresscr 22 is
jetted from an diffuser opening 25 provided at the tip of
the diffuser tube 21. The diffuser tube 21 can be formed
from metal materials such as stainless steel, or from
rigid plastic materials such as polyvinyl chloride, etc.
In order to push to widen the hollow fiber membranes 15 of
the bundled membrane 16 for changing its shape and to

thread into between the hollow fiber membranes 15 for
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hol | ow fi ber menbranes 15 is perfornmed by sucking the
interior of the treated |iquid discharge tube 18 with
punp 19 so as to depressurize the inside of the

hol |l ow fi ber nenbranes 15. Further, at the | ower part
of the bundl ed nenbrane 16, diffuser tubes 21 are

. _inserted between the above | tiplicit f holl.ow
R e f&dérhirgotdmw %é@%% : ibex
mef@RE8Eked of O t32 AHageBCIHHN JiulFei o3 R ded igi th

an air conpressor 22 via a header 24, and is forned
predefrabiiat saich ¢ déssdd Fpnmes dinow didredzutiep having

j.etted f.rom.an di.ffuser . [ QWi t

2 B P e Mithe e P e e AR e O P -

rouadnettagier @mdettalt mierdial srslichtassttady) adsest@klgre
or from rigid plastic materials such_as pal yvi ny].

CO@E?@rW&éP—@t&rOQQ?Qﬁ%%ﬁ“#ELpugﬁetHuwpﬁénoghgﬁ%ﬂi%ﬁﬁuser

tubleReh 1Ml 3RS by ¢heAdieind| 6d, e ane Kuddreqd

changing its shapé and to thread into between the
mehlbiraow flich @endrdriisr gwest tiorf orf the difsfarsdompermdid nes

order not to_.harmthe hallow fiber nenhranes . 1
g R TR T AR e SR e bl PR P
such 6% ol dirondabedadiemihatdige #hdmddt theaeterea

wWth their tips being chanfered to have a round shape

ofafdrer anddies merbradents r e ThdPifhEsest tabes ddatidFerted

.\t . ti : Hﬁ?éﬂgﬂﬁ £ i f FliSeL ied
ln}gﬁbgg% lglﬁg%t I’P\él%éit&p%t%{tsl%ere etvveegl%ripﬁgea {ﬁ%{% bundlwcva%lrle
lemembrares Bhoand irhé igpsix.i oRuethele dibkf dedif usgenitngpe 21

25 can be appropriately set, in accordance w.th
mago R BIEHE SoRl R RS T oo s P LM 1D AT TGRS HhAnd
th%?%bh@mﬂi %%ndﬂéd*MéﬂBﬁHﬂé*i@@”bfane 16. The

di ffuser tubes 21 inserted

A diffuser opening 25 to be provided on the diffuser
tube 21 can be provided at a random position. A diffuser
opening 25 may be perforated at the side of the tube with
its tip being closed. It is possible to easily produce the
diffuser tube 21 by allowing the tip of the tube to open
as it is to jet air in the axial direction. In addition,
the number of the diffuser tubes 25 is sufficiently
provided at one location at its tip, but it may be
provided at a plurality of locations as needed. Further,
the diffuser tube 21 is usually formed from a straight

tube, but it allows slight bending.

Materials for the above hollow fiber membrane 15 are
not particularly limited, but the one formed from various
materials can be used such as polysulfone-type resins,
polyacrylonitrile, cellulocse derivatives, polyolefins

including polyethylene, polypropylene, etc., polyvinyl
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into the single bundl ed nenbrane 16 preferably have
varied lengths as shown in Fig. 3. Further, the

di ffuser tube 21 nmy be provided between the single
bundl ed nmenbrane 16 and the adjoi ning bundl ed
menbrane 16. A diffuser opening 25 to be provided on

t he dlffuser t.ube 21 can be prOV|ded at a random
algedri-GHPeA TESFifus &0 L Y GG S5 Bty e er flor it et HYPe
relsh@es Il%%l%fdltda_,e ﬁdl%ﬁcé%ﬂa!‘fldér%éﬂkﬁ;lh%@g };%R&ﬁﬂqyiidéﬁ

possi bl e to easily “produce the di'ffuser 't ube 2 by
flaloirgwieng ettire t mlo'fant:h?@ A+ UHsEl e tgen p@smqthasclﬂol jleg.

n.the axi dlrectl Qn. ddi ti u
POd Ay T g (st o5 s 28 EEER HRpolyAE I TheTcnese
re@igsl @G_’attll'@ﬁea'lhd'vﬁ%g i, sUBHt i duaray BzeLng)rgamd:ewuhy a
uralit | ocati ons as needed. Further, the
m@ﬁpﬁi@sf@ﬁ ﬁr@bfe b1 ysedys @aﬂq VUGN F95R S RISRATRR DY
mibdiBE Bl i oW Sl da pending,e Nililals for the
above ran

hol I ow 15 are not particularly
limted, but the one forned fromvarious nnaterials

can be sed such as.pol sul fone ins,

_poI Comni tﬁJ‘? & I“beé@?ferqtcilfgt%} n%otr 21T Rt
t hieN ¢l dichg ﬂqqie»te&&aﬁl&%eaoqa/plrrpmﬁ &ffan Gittate p%wanw

- 8 alcohol -type resin, polysul fone-type resins,

lifguaeyr ﬁ@@.]ﬂﬁp@uq}ggen@ng lﬁﬁsﬂgw.s unsaturated polyester
re%?.ln%t egacieiy &%%qylree%tnsom%d[ yrret nar% | Urddl€ o be

pol yes acryl ate,
us@@lyaMDyéaver aﬁdrsohencatnhaédmtpomtlompaWynarymmhrial

these resins qr those hav ubsti t uent i ng
haydng Aacpanidlo dfcsd %Ey 855:9 L?s‘@cs}‘raa%e fulfet eb? esins
sulFERAEH DY Fo élxaglptlwo Q\Eat@ﬁﬁl‘se%b% Y RIS HBonate,
used. Further, for a fixed menber for holding the end
padfysulfone, polyolefln, polyvinyl chleride, acrylic
resin, ABS resin, modified PPE resin, and so on can be

used.

In the filtration device thus formed, by actuating a
pump 19, filtration operation is carried out in which
solid-liquid separation is performed for a liquid to be
treated 12 flowed into the immersion vase 13 with the
hollow fiber membranes 15, so that suspensicn components
in the liguid to be treated 12 are caught on the surface
of the hollow fiber membranes 15, and the treated ligquid
from which the suspension components are separated and
removed goes through the inside of the hollow fiber
membranes 15 to be sucked into the treated liguid

discharge tube 18 for recovery.

Due to the continuation of such filtration operation,

suspension components are gradually depcsited on the
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the holl ow fi ber nenbranes 15 in an open state,

usually [liquid resins such as epoxy resins,

unsat urated pol yester resins, polyurethane resins,

and so on are cured to be wused. Mreover, for the

catchment portion 17, a material having nechanica

strengt d ng_ran woul d be sufficient.. F
Suﬁ%ﬁﬁﬁl?? %E?eﬁp ﬁ?“%&g%eés“ﬁb f€g$ﬁb&§f§?u§ betlieen the

meRBlY Skl 0B cBOlowelsefd ’hepAlomeirily el getesataiosry | filow
resin, ABS resin, nodified PPE resin, and so on_can, be
raggedn Fhet heliliow fatiedn gaHEEhdS fodnddie peduction of
cLyatl; 19¢ fipld LRL4OR OPERALLOR h§1GAr L@l |
th%ugﬂgkl%%igﬁeggo Fd%Fi&ﬁ%hzgég%?g?ion 'S pér%b?ﬁed forlng
claahigui dpeaaldornt rneated fHnfddovied isspmtate rigey sfegmpve

vase 13 wiith the hollow fiber, mepbranes 15 o_tha
they SHERENST O FHEREMELTS FSRS 155U iU DT Fhe

hodl8wCadBat eRnRensY (AC®e tifedha Heolnmw Fdrhas
menbranes 15, and the treated |liquid fromwhich the

Pesiofdnsildly CONPEN ANCS Laled Ose paitdt ddiearfic i eite fgese of
%hlghe i nside of the hollow fi ber nenbranes 15

ththro%
FoPbEFsucked into the treated liquid discharge tube

18 for recovery. Due to the continuation of such
filtration_qgperation, . suspensi on conponents ar

gr adti&l PPEepEst (FEBHEhERSF LI} fife £t ‘?ﬂ‘éecﬁo}ﬂ' ow
op%%%&n@%%?%ﬁ% Lot eimeen ddeudpnprangsre b hnir

causes "the | owering of perneation fl'ow rate in the
t ohshleowiffiflvere mendircardds vi% die tehig rigdhet iom dgfube 3 and

< BRAORG Gder Ston 9 e FORHBP o> Sdpmrattey o o8

t he HRIYR1] Sl eheSibSRERS 110 IR ARNtE ffRpost taskoing hes
pr%%&%%%?a%ftigﬁdiffuser tube 21. At this time, the
diffuser tube 21 is threaded into between the hollow fiber
membranes 15 at the lower part of the bundled membrane 16
for insertion. Since the diffuser openings 25 are disposed
inside the bundled membrane 16, the bubbles jetted from
the diffuser opening 25 rise the inside of the bundled

membrane 16.

Further, since the bubblegs rise among the hollow
fiber membranes 15 which are in a state of congestion, it
is hard for them to be large bubbles. In addition, since
fine bubbles rise upward moving among the membranes in a
complicated manner, subtle vibrations occurring during the
time when the bubbles rise among the membranes are
transmitted to the entire hollow fiber membranes 15
constituting the bundled membrane 16 directly by bubbles
from the inside of the bundled membrane 16 or indirectly

by the movement of water in the space present between the
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hol | ow fi ber menbranes or between the nenbranes
periodically or in accordance with the suction
pressure of the punp 19. The bubbling cl eaning
operation is performed by operating the air

conpressor 22 to supply conpressed air to the

ghffu%e& tube 21 via the a&g i nduction tube %e

holhigwhéaRer BETLIRGSSet'Ci-ng T BUBLI EESPEERET BR& par

deEosEﬁe ohuRgledyrerkang 16 Hynlide fiddusemopant $1gand
rovided at the diffuser tube 21. At this tine,

betilviéend theugembrape s2 £ans beheddded anitly FERA@T aheand
reE%lvl ﬁWg %%“fecﬁ@%&?ﬁ%%b]z%t%rg{ he.d %%Fr!;]bce teL of the

nbrané for insertion. e diffuser
Acepenings y25 cdkandngp esad ciiemiyde it hgreb dndibeldi e ndbresarel ng
16, the bubbles jetted from the diffuser op%nln 25

OPEFaE 1ORe CPRs e lHPrPﬁ’@dbGﬁdlaec}aWti &p, the

jeBkgg Lheahubhles @Hgaﬁﬂﬂﬁﬂ%éI%%ﬂﬂﬁéﬂé”lé'éﬁﬁher may be
menbranes 15 which are in a state of congestion, it

peirsolraed tonttimemuisd yber aage Hsulpsidormad ddvianeitently .
since fine bubbles rise upward noving anong the
menbranes in a conplicated manner, subtle vibrations

OCCMblreg @y iddghdahed Wi sheprddie: piyd ésavise anong
the menbranes are transnmtted to the entlre:ﬂ%%%$M/
reflpldp e nBrdiaes MRNSEATS NSRAE RS g Ddhd SpRrane

astfedi L agE! JQytﬁﬂpgb fﬂéﬂ? dﬁ%d'ﬁ% gig Qe thig undl ed
menbr ane |nd|rec y t novenent of water in
Pubh&csmam prceseml Ufetaﬂel@nﬁ At ke thitherhdi fdugébhegube 21

cRE S0e5 15 Thiy susbension JReil 3 g spased on
melBe RREbHaNeS, N i efddLirit lphisepE@ifthanthrea in the
bundled membrane 16 can be increased and thus the area of
membranes per volume in the entire filtration device is
enlarged, thereby improving filtration performance, while
achieving the downsizing of the filtration device.
Further, due to the improvement of cleaning efficiency,
effective bubbling cleaning operation can be performed
with less volume of air, so that the volume of air for
cleaning per area in which membranes are provided can be
decreased compared with prior art.

It should be noted that, in the above embodiment, an
explanation is given to an example in which the present
invention is applied to an immersion type suction
filtration device, but equivalent function/effect can also
be achieved by applying it to an external pressure

filtration device.
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renmoved by effectively vibrating the nenbranes.
Accordingly, cleaning efficiency in the bubbling
cl eaning operation can be inproved to a | arge extent.
Further, the jetting of air into the bundl ed nenbrane
16 either may be performed continuously or may be
perfornmed intermttently. Myreover, conpared with a

s pipe having a relatively large dianeter

1.1 nser ted 10 & Rundl &d sy ane, -Rengeser | deds i § he
above- nmentioned Japanese Patent Publication No. Hei
sepagBA2@n ot Flnmerindi f4 usieruidibec 2de telgnthed usedta sBlng

t hat t.he nunber of the hollow.fiber t
SRR RO s e e oaarsafor
infRyAyiaRe thipe audisl diof Eased ahd dhusxkt denal egrofsure

menbranes per volune in the entire filtration device

Hiilg ragrioargddie tHertet 1amrdRi IRe fFImRE§ o & dilffuser
e TG a8l oyl ngs by donsd 21 ng of t he

Iltration device. Furt , due to the i1 nprovenent of
cl eamiengneafifriagiee neydu l eefifesiotg vieotedab| §rgm dhwad] eg

operation can be perfaormed . with |ess volune of air,
R S R i Rl SRR T cha sk S
metHrGh S RBAN s e DFQY igkerthe aih bgthe GREF€BSLT direction

conpared with prior art. It should be noted that, in

aneh €A sshisodi et widih <3P aridieordt stig vieppes and

15%8¥ﬂ¥ﬁa§'£ﬂgfé§kthe present invention is applied to
an’i mrersion typ€ suction filtration device, but

equittal entf fugt indeldeioig catsattsal betwasdh eved by
applying it to an external pressure g}ltration

MU AR C YA He DO 1o 1 1S n S RRAT S FIP et r ot ReRgton

actdddHAWE s sPaad 1 Ry o 1 10 N b gl dat O he 1ower
treated contai ni ng
rart of the bundled membrane.

2. The filtration device according to Claim 1, wherein
the diffuser tube is formed from tube bodiesg having a
small diameter with their tips being chamfered to have a

round shape,

3. The filtration device according to Claim 1, wherein
the diffuser tube has its tip or entire boedy being coated

with a protective tube.

4., The filtration device according to Claim 1, wherein
the diffuser tube has a diffuser opening being cpen at its

tip.

5. The filtration device according to Claim 1, wherein a
plurality cof diffuser tubes inserted between a

multiplicity of hollow fiber membranes of the above
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suspensi on conponents to perneate a nmenbrane nodul e
for imrersion type suction filtration or externa
pressure filtration, the filtration device conprising
a diffuser tube for perform ng bubbling wi th bubbles,
t he nmenbrane nodul e being fornmed from bundl ed
menbranes in which a nultlpI|C|t of _hol | ow fiLbe

DURchih MRy e (e rvakesd bet n‘gh%hrt%%nﬁ‘é]??l @k insertion

1r9aa aatd o1 P €00 AGh&RL£A0S8l y With each other at
the upper and |ower ends thereof, the diffuser tube
bei ng i nserted between a nult|pI|C|ty of holl ow fiber
menbranes fromthe direction across the axes of the
hol | ow fi ber menbranes at the |lower part of the
bundl ed nmenbrane. 2. The filtration device according
to daim1l, wherein the diffuser tube is formed from
tube bodies having a small dianeter with their tips
bei ng chanfered to have a round shape. 3. The
filtration device according to Claim1l, wherein the
di ffuser tube has its tip or entire body being coated
with a protective tube. 4. The filtration device
according to Claim1l, wherein the diffuser tube has a
di ffuser opening being open at its tip. 5 The
filtration device according to Claim1l1, wherein a
plurality of diffuser tubes inserted between a
multiplicity of hollow fiber nmenbranes of the above -
12 bundl ed nmenbrane are varied in their |engths of
insertion into the hollow fiber nmenbranes.
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