SPECI FI CATION Title of the Invention Filtration
Device Technical Field The present invention rel ates
to a filtration device, nore particularly to a
filtration device which perforns solid-liquid
separation by allowing a liquid to be treated

cont ai ni ng suspensionégg5¥y¥§gfidﬁ)perneate a
menbrane nodul e, and especially to a filtration
device provided wth an air diffuser which perforns

air bubblinifrﬁth, bubbl es froma diffuser tube.
TigdekQfolh® ARVaRiiane modul es as a cat chment portion

in whhehaidY Halidyy of hollow fiber nmenbranes are
di sposed in a bundled manner with its one end or both

ends fixed to a fixed nenber in an open state are

used bei tfached to an imersion type suction
TeF%PﬁFgﬁigﬂegétice or an external pressure type

filtrhat pergdem dawvdsonuentional ¢y, toeabf aheratbdol device,

have been widely used in a field $f what #s galleg
moee PSAHUFEATY SR IP dsl Purd i Fontof YIvEr Rater or
sohﬂﬁef¥q¥¥& d don alTogedte theuibetd BE treated

wat er urification, nmuch consideration has been given
cont atiing noaEpldpeatd iom tdwnewiclios thepervadheng Bemorane

i ghly poJluted . water_such filtrati . ) Y%
modg % oA R APP AT TorkS of  CoEge: O AFigs, BE6IRHRY
wikPdust Hial et &savatyii ch | pelsé Final aivat Bobbetag i tany

case of the water purification and the treatnent of
bujpbdislsy fpeint @& ol Bfteer tubR. continuation of filtration
treatment by neans of a filtration device using a

menbrane nodul e | eads to deposition of suspension
Bact@poneid sixaontained in a liquid - 1

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 ocor
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 such as filtration of secondary and tertiary
treatments of sewage, drainage, industrial waste water,
industrial water, etc. In any case of 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 liquid
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to be treated on the surface of menbranes or between
nmenbr anes, whi ch becones the cause of bl ockage of
menbranes. That is, hollow fiber nenbranes are
attached together to be integrated via deposits so
that the effective menbrane area of the hollow fiber

tonﬁgb E%@%]teidn%ndecﬂéq & JTBHNANSE £ Ss U8F T BaERLen
t her eby

owering the perneation flow rate. Thus,
mecbeaniesy epdcit bevdweparforamtsd orf rehovkage ehe

deposits opn. the,surfa of nbr ane eri odical |
me?ﬁgaEFéaniFBaBpéFatL8ﬁiog 6&%@&5&%@?%%&%%”%&&1%&%%ﬁﬁéd
tohBEHRGUERS KRl i reypdthal emeradssditd sbechrobehae

module in a state where an imrersion tank is filled
effiechizel meuibrane aea rdfattere divill kepat Hpes WePBERES on
. the _surfa f - ai [ :
inkifen Sl i ndinadl TRANE 1 e adta” Ingt o Mveging
thpr perdedthdiblfdow Asteet hods of the air bubbling,

there are known: a device for separating deposits on

a nenbrane surface (see, e.g., Japanese Patent No.

3014243), i ahiichy Hhirstadidee i P! pefohred ovotli Befoving
menbr ane nodul es "are di sposed such that the sheet
theadeposiits e bier tdurfiach refthemnbrares heer hofieally. As

fib nb IS .Jdn the hori tal di 1R, At
th; PRGE ) STl o A CSer Dpehi RbEs £ a0y a6,

indirbAueRlsy atite fian awmd | heverapdranses tieé ngembbaatedobyle
_ means of air bubbling; a device for sepfrating liquid
injapgspts st Mt dienaif o & 3keet st gl ledagihbsg 11qul

Lakdy t #@Q{ RUL LS d OB Nohe HBlirface of
t08$%1§§%§$e iéﬁg %é a sf%%e ere one en% orrbgth .
meebdanefls Hye realdowff ider evibk ame whithreivpenyibration

obt ai,ns catchnent .function, bei ng.fLxed a fixing
Con RGP vard o PSS DY | PEPBRER o aPhGS

di ffuser openings on one end (lower end); a device for

separatin%_deposits on a nenbrane surface (see, e.g.,
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
hellow 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 (see, e.g., Japanese Laid-Open Patent
(kdkai) Publication No. Hei 8-215548) which, in a state
where one end or both ends of the hollow fiber membrane
is/are open, obtains 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

separating depogits on a membrane surface (see, e.g.,
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2 Japanese Patent Publication No. Hei 7-61420) which
introduces air fromthe | ower part of a porous pipe
inserted into the bundle of hollow fibers in which a
multiplicity of hollow fibers are aligned inside an
outer casing and vibrates the hollow fibers while
raising ubbl l.ong .t r . PED

N N o S A =

infevhoe ko ise et ithg: depost tsan ofl aepbrane pupface

_according to Japanesge Patent . 14248, perfor air

ingprrasi ontal IEhs &g fﬂfﬂb‘?/\}l\f?%efl ?@?rb?]gn‘gélFr off

mu@tfiyjﬁ%rit?}p% Y8 1V o Gidf4I1SFe PRI gnedt inkSde an outer
S

necessary "t o di spose adjoi ning sheet-like planar
cabahbowndf Midrratersbridre hwdidwst Sens vbibe ¥pageddfrom

h other tq s tent, | [
o FRTRR e, P HER] Pl 4T b e gL
bubHAvide BRIIANesh. in high density. Accordingly, the

vol unme of the portion where nenbranes are provided
becane | arge, which led to the upsizing of the

filtation device futher; Ahese wasaracphgbbepohals on

Al .
by only performng overa alr diffusion fromthe
a ewdrapar tswff ddee averdoréiteg nodufapanaisg PatensuNPace

of the holl ow fi ber ranes expos t b .
3 0P R LRSI AL e o B SURE: hle el fiper
meR@rlaired adom tdi fNes i Chpéhyngé 6at ehaeffupert pdate, it

where bl ockage of the nenbranes progresses becane
is megfdsssimntto Arsprse 20ileinéedf BReSbpartkei Rganar hollow

.qeposits, on neq? & rage aﬁgoéggggdtQr%ﬂp%ﬁﬁﬁﬁother
fl%’f&d-"@%ﬁ%?e é@%ﬁa’%} ‘;%ug?i cation No. Hel 8-215548
tNamman aiderd f f15i ordest taicparfoam ene dnd fokice

menbr ane nodul e by which aui‘ és é&ffused thraugheﬁbganes
sudifrUSITEn opeditigs, 1do “afatd i 1Tt o yPHPY S edeH'S
jJ%%ﬂdﬂ“&¥n§%€§?C%dybféﬁhéﬁﬁJ(ﬂ%é'¢ﬁiume 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 hellow fiber

membrane, but not to the inner surface therecf, which was
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menbrane, but not to the inner surface thereof, which
was 3 not considered to be sufficient in terns of
cleaning efficiency. In addition, there was a probl em
that the device was not applied to a nenbrane nodul e
in which a nultiplicity of hollow fiber nmenbranes are

A6 BNEEHs 1 Acpe@UPE | Be | SuBE TOL Shangmd e QiRanidg

device for separatjng deposits on nenbrane_ surface ,
aBEBF AL AR Y o i%béﬁ%@gnﬁﬁbeﬁ@EF@bWF@aPiBHORB?mF%Pa?-the device
6¢420n88" £hY1 Da& So S NGt £nd Nl Xd) ioh RINiY id YQfciplicity
porous__pipes are mxed into the bundle of hgllow

f PhePSI R AVWWAT BT aMeTHRN REHE | 1FE A OTAMRAY oW 3 fendle in a round
fghg%@tion menbranes are arranged in a round shape,

whi ch caused a problemof insufficient air diffusion

to between nenbranes. in either case, when the nunber

of hol hewetiAer aﬁﬁ@b&éeeﬁoﬁosébﬂ—atm?_ VIPIHI@®n membrane
nodul e becones | arge, the cleaning ef |C|en%¥ becones

WBHEEAGE. aFReFELDY et Ot FRRENeRe BRteR I Rultiifrtisn tie Hel 7-

ngirhked RErB2L | A¥LT L DEE rEBFRFaNES wEDMStd tpihifl iy of porous
menbrane nodul e, and accordin I% there was _al so a .
| PRPEEL RER Pb?‘etihénFﬁpF]é%e‘Pféng fOF i pPIIRY Jtbers in which a

ehfil L 80E¥s cFye, nbiEor £588 £1VER4t 0PN ahdiibidhes are
provide a conpact filtration device capable

.
ePFFEPeae| JNsBpEPURE SRAPF enfieCl sCRPERS HrP &t s

aghened: L 9eABNRE 8NQ1 BhE BELSLEO béBwe BRI WERRraRed) anes
by all owi ng bubbling action by neans of bubbles from

an air diffusion tube to effectively affect the
entir e rholeh @Weki baseMeFhEANEheaRdmBaRABECLOL 1 WS pRBERY

inside hollow fiber membranes in high fegélt%. US the
SPEBbEaNEEs EPPEEL LU VBT B CAPTRFRRAJPPERS € SRBFATDF targe:

heh baws hiybek s FBRBHAYEE80kle BEHbREe AbdMITHaIdT X Cltdare was 2

fiper SUriages: of LiSR208,9°R8T1B5° s Bl0! hatblies
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
suspension compeonents 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 membranes in high density.

Us 5783083 describes a vertical cylindrical skein of
hollow fiber membranes and method of maintaining clean fiber
surfaces. JP 7185268 describes a hollow fiber filter

menbrane element and module.,



menbrane el ement and nodule. - 4 Disclosure of the
I nvention The filtration device of the present
invention is a filtration device for perform ng
solid-liquid separation by immersion type suction
filtration or external pressure filtration by

low ng a liguid containing suspension conponents to
?)é'ejrsrf:eacf Ay r?éﬂ%lhfng:%&ﬁllg? the filtration device
conpr i Bihve gf i Bt reeiisra navinddl loff. et pirsisegtbindkadion is a

ranes in,which a multiplicity of . hollow i ber '

T e B pemgPabt ey By ifati B Ekrgacion by
Wi riinfe =Bi0dn afyiey salet ildie fippentded bewextendsltheeeshre

d a plurality of diffuser, tubes for_perfornmng. .
i hASH o dsnaed R drauidsongRtaR P oRarP oion
hedipeiedte 1ollddidatid W aenhaanewnbidnge, theabfahesation
across the axes, of the hollow fiher nenbranes_from

P e PTG S0 PRECbEn GPBR e G LBP hanaled
Fhgdieine ¢ hien abovwe di ffuladpltivie yref hellownedberomenbranes
tup bodi es having a small_ dianeter w.th ir_ti.p
SHECh SFO SR RAAF AL aRT Sariad. ey gy 2t PP bpbhPEener at
eflid Nepedyarbei Ive 1t @atcad thicdecE panideat pleradbey efiddiffuser
may. have a diffuser i.ng bej.n at. i, [ ..
SeHP TS de* PTG PP e iar Fipbids, bpekila &8-
bt Meets Gnanll y i tividdry tofe hallltdpl ifdilker ofebbldwes féber
t he above bundl ed mbr ane nmay .be . var.i 4. thei
IRETRIRNGT 3T i I iR He T |h§w’f°?’géfﬁlb%r‘?ep{’%?‘%r’f3§‘?s from
Asorslideg ¢p tie Idvdr addom cdevilee hoindllesl pegbarne .
i nvention, the vibration occurring during the tine

when bubbles jetted froma diffusion tube rise can be
transnFateHetp the abntveedbifwbed tirdreate barfprmed from tube

PSR S R TR A e By T i ciamyed to
reaey eal. réumd hetiaps) moxy thweve its tip or entire body being
coated with a protective tube, and may have a diffusex
opening being open at its tip. In addition, a plurality of
diffuser tubes inserted between a multiplicity of hollow
fiper 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 vibration occurring during the time when
bubbles jetted from a diffusion tube rige can be transmitted
to the entire bundled membrane, and suspension components
deposited on membrane surfaces or between membranes can be
efficiently separated and removed. Further, since the

diffuser tube iz formed from tube bodies having a small

diameter capable of threading into



di ffuser tube is fornmed fromtube bodies having a
smal |l di anmeter capable of threading into - S between
the hollow fi ber nenbranes for insertion, not mnuch
space for disposition is required even if a plurality
of diffuser tubes are inserted into a single bundl ed
béﬂ%@@ﬁ“ﬁhefﬂbiiﬁﬁ AOLL AW EhBBENEBTBHANERSE2RiBA, not much
di sposed in a high density, thereby allow n t he
Spaqﬂ(ﬁQﬂnﬁmsmﬁ81¢1¢mraﬁunﬁqpere@rﬁﬁﬁ@elfwﬁup urality of
|eV| t he downsi zin he_f Ll ice.
%? t?]é% JOIFS?iF]lge Jal{/lmEn l}lgi‘% Bﬂng%\édc
memh_eiml Gsd remdc \&h@MchhOﬁ\iB@rOQObEﬁhedl rrem blen Adkipdzed
~a fiLtration device of the present |nvent|on IS
irg it ieh t‘iﬁfa‘hlt'rlfnre?%?%%b?(yﬁglgﬁé{"goﬁ et Lpravegrnt of
ffi‘Qéﬁioﬂié%rfbfﬁaﬁiéChﬁﬂ?iéCaEh@Eth@“&ﬂE HReAME ng of
filtratio evi ce is a plan view show ng the
theelfatlitoreghign de=tivwen t he bundl ed menbrane and the
di ffusion tubes. Best Mde for Carrying Qut the
Invention The filtration device of the present
BriRMEHd - Mhd 1 on ReF deserbpbedihgsnore detail based on
Figs. 1 to 3 which show one enbodi nent in which the
devifde i sl aipp| 3 esrhemakici fHeREi YAy FBOVHED GRe

erfdd RO A L8, Fef £TEPGE;oNUAREE SeUsed il Bhgbert

are as tration device;
1dmamﬂnbﬂ(1&Nﬁ@ph£é®dtol§n.1mmeramenstgpet&nbtlb&...
Nenbrane nmpdule; 15 ... Hollow fiber nenbrane; 16 ...

LigiiAtePhetdrdffe; 17 ... Catchment portion; 18 ...

Treatjed I3 Om%dadééﬁé‘rﬁégfct}ypﬁn +Pew of PURR; sdhe -
D ffuser tube; 22 Air conpressor; 23 ... Ar

fuhﬂﬂgﬂuqn1d&vim§ 24 ... Header; 25 ... Diffuser
oDe%ﬁEﬂ 3 is a plan view showing the relationship

between the bundled membrane and the diffusion tubes.

Best Mode for Carryving 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 opening

In the filtration device 11 shown in the present

embodiment, a membrane module 14 is disposed in an
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In the filtration device 11 shown in the present

enbodi nent, a nenbrane nodule 14 is disposed in an - 6
i mrersed manner in an imersion tank 13 filled with a
liquid to be treated 12 which was introduced. The
menbrane nodule 14 is formed fromthe conbinati on of

- fprane Lgnegdnkni1swe i ous qaeh
ikt Hebthed T A Chmlr L oQreank b OPLLETD BAER o
1ihkolildowd ideerc memdrdine? Wsiohtwast hetrodresdbei Blgei pembrane

t vertical_direction are contacted. close
meliie e T e o PatErhERiet SEcrbgr bihgrea
meSiMWhdd) 1 Ga] Syn&Rcin of wd heohundhed RebRgNEIvel6 iirs each
formed froma nultiplicity of hollow fiber nenbranes

of15rhsiggh a el il Hort v onf ahokberi 6hOEHeFEBPTRESSy 15 with
£ HS8S anaul %’eﬁ{‘ P& rﬁ?%hvg{ctu?gl b&?%éﬁaﬁﬁ”ﬁﬁ:@n%n&d&d
I'n a treafed

communi cat¥ on”w I qui i scharge tube
clb&aliya wikle atadtrent heor 4t onhd 7upbechahdl dswelre eexds  of

the hollo fiber menbranes 15 in a en state.at the
thegsat 'ana‘\gl @\]ﬁlé’lf“’n éﬁﬂ?lt%er:‘e'ofe?a‘lrkh %ﬂd‘?‘%’“ g‘ﬁ?“??—??r%?i% fones

160RE atd QM £:hbh he mbipt 19 £5 BT oFERABNLABRS £1belrS membranes
performed by sucking the interior of the treated

19 ispsild tdiate Helrgeheubeonsahi sacpinp thersefadaso a

depressuri ze the inside t.he .ho fl n ;
r§é§%q3ﬁiﬁﬁﬂé Hth ﬁé%m§¥gﬁﬁ? %;A%ﬁﬁﬁﬂﬁ%§$gﬁﬁggﬁgga§§ T
cohfrurbi ddiset wikesa 2dreseednseglied bBebvhemrgehe wddeovss via

multiplicity of hollow fiber nenbranes 15. This 1
a giFtamant et pan | 57 cehnedt Bales aheaPRden@bc iy hollow
-th;gqen?e?e?g ' Lt Ay agpah! SEQPRM 88Sehe?dpficd &nd lower
£ eader fﬁgﬁge?% ¥%r%%d8p§ucﬁ that air gonﬁ%tsseélby'owe
ertdie tHigremipr dss@d@z icn, |jEtltechtiom apedatigsewith the
eni ng, .25 provi ded at

. he ti f the, diffuser tuyhe
noli S Gy PCEPEaaBe 35 LanbRaLPErREqbYs FHIRchI e
i PRSI d Rl SE SUed @Sest8EN £§818t 88kchalrgll @Mbe 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 is formed
such that air compressed by the air compressor 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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rigid plastic materials such as polyvinyl chloride,
etc. In order to push to widen the hollow fiber
menbranes 15 of the bundl ed nenbrane 16 for changi ng
its shape and to thread into between the hollow fi ber
menbranes 15 for - 7 insertion, and in order not to

ide idve, hohd ovn fobeer ﬁBﬁbtanﬁﬁrﬂq5théhﬁo§h@Rﬁ fafberhe
di ffuser tube 21 is preferably such that it is forned

memigranedel bodiks #agbagof at brafh fdraset s1bR 27 tifei r
erq)“Pesﬁepoei)ggs &?'@ﬁégdl{:o $ﬁ¥8rl§l r?%@ﬁl %ﬁ%@eb% tg;‘cﬁaving

entlre body are coated wt
a mrm]e]ctd:vanéttm witle thabertopst beidpf thaefertubes Zilave a
and the gap therebetween in a single buEgIed nmenbr

rolhif1alR Hosi thdh bRet hePdRPFUSEF1EFePRY 34T

cHUUORE & &l Yp5&te ki aECOLHaNCErNd L A98HI LEOPRe §Eﬂ€|ﬂuser
as the horlzontal sectional shape and sectional area

ttd:fes el hamdl| s neabr biherebet Fhendihf assingdisedungled
S%L%?d*@'nt t@%rﬁéggéfggung @He”ﬁ”@%ﬁ%gr %Pen¥£g 25

pre erab sassovvnl

céﬂ”ﬁéﬁﬁppﬁ$§r£bﬁéy§e£etUbﬁ aécoﬁdﬁnbé ﬁﬁ@%l@@ﬁdﬂﬁﬂMﬁm
t he S|nqﬁg bundl ed nenbrane 16_and the adj oi ning
susithdi% nipaheoneal Asartiosert 6béﬁﬁnan§58@§tﬁ@na1 area

oA dsdh PN d hﬁeﬂgé%ﬂgfeaget%%f@as@f %B%gdgg ahelrted

random posi tion openi ng 25 nmay
impey fdratsthale tihendl eé mémbhenEubé pirefieriabd vt ihpvseivegried

closed. It is possible t e roduce th di ff
1S p R R 19 11 o ek ¢ HES, Gl EruReLEtRE 22
mdys B pi®dv Rddd | Bet fecRXtBE th@%l Blndhedag@itdréhe 16 and
the nunber of the diffuser tubes 25 is sufficiently

ther @d deidning drend bedt membrangt $6ti p, but it may be
provided at a plurality of |ocations as needed.
Further, the diffuser tube 21 is usually formed from
a st alighfusdtibepebithgi 5atboe pkbghtichHend ne 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, cellulose derivatives, polyolefins

including polyethylene, polypropylene, etc., polyvinyl
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Materials for the above holl ow fiber nmenbrane 15 are
not particularly limted, but the one fornmed from
various materials can be used such as

pol ysul fone-type resins, polyacrylonitrile, cellul ose
derivatives, polyolefins including polyethylene,

aRAUNPT @nfesfﬁc oPPLYYEBYL - ?e 2beahe! - 1BIR® rine - type
resin, polysul fone-Type resins, fruorine-type resins

rE'r sicia dmrgltpf@ilyg epeaytevratlingrernthypenpvi ppllivdemyliden

Iur , _etc am.de, | yest er,

ET A s i REVHRTbEe, PavESERRy pplymertiporylate,
pcﬂqfkdrpmt@pp@har@dssmf theseidiebons espbhoserBaviEnghese

a substituent being partlallé i ntroduced nmay be _used,
e (% hléw%shmlwe@aﬁeas 9tuﬁ¥1§| B ifgo Pe tidrld ¥

d
R g R - Jaioal i
mmx1ng1tnmwostmmee nsaahbyma?iqmbd besumsdsuch as epoxy

resins, unsaturated polyester resins, polyurethane
resins, and so on are cured to be used. Mreover, for

t he matEENt FPOrd | Olxdd, mampRLeEb2! holl@¥hBg the end of
mechani cal strength and endurance woul d be

thayfiqldientf iy maabprecs nhbeiNafs Spen gate, usually
Q}%{ﬁfq r}?ée ct?oégséé’#é:?ﬁ Q&?h¥°' Sklsg&u?%lt%\ﬁpg:éllyester

ori acry S Fegln
refeasiay, gﬂmyuxemmamanréeln@sedndlQotbﬁ émbtbatemwto be

device thus forned, by actuating a punpp
uﬁqqtrg@Fﬁﬁvﬁﬁéréﬂﬁm¥ & Ehheap LR°¥?99%|%Er a material

nadAkddod G Sepasatd.Qneih S, @réﬁ{i{f?gnfzgrw@uh.'dq%'ed to
be treated 12 flowed into the i mmersion vase 13 with

SuﬂﬂgcﬂﬁﬂﬂOmﬁtﬂb@ﬁ&ﬂﬂﬁﬂ&Mﬁ&&Mﬂakﬁ)swwh agspehyianbonate,

t b 2 ht
pyRATES, pdIfet il oo Srr sy bef AhekifBnoacry
refchet mqdn_équ,unﬁbdifpémmpphrében§U§ﬁan§b06n can be

conponents are separated and
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 suspension components
in the liquid to be treated 12 are caught on the surface
of the hollow fiber membranes 15, and the treated liquid
from which the suspension components are separated and
removed goes through the ingside of the hollow fiber
membranes 15 to be sucked into the treated liquid

discharge tube 18 for recovery.

Due to the continuation of such filtration operation,

suspension components are gradually deposited on the
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renmoved goes through the inside of the hollow fiber
menbranes 15 to be sucked into the treated liquid

di scharge tube 18 for recovery. Due to the
continuation of such filtration operation, suspension
conponents are gradually deposited on the - 9 surface

SLQ:ff e Jp'ékgﬁq'l %Pféw ”PDfQéP”rﬁémﬂ?aﬁ@Q Pet weaNpERGeen the

nbr anes causes the [owering of perneation
mthnﬂna&uewhxnnrmamﬁ¢$omhé|bewenengraﬁe@eI&eaﬁdOPhélow

L

tHeOfs&%&frat f@sé@ré efPVEne t PEmS USPENSh O@Fo£QINENENt Bubbling
deposi t ed on the surface of the hollow fiber
clemrdmgheperatbermeks Prelathetafes SERAFBSIEd Iy &Y

tr%h%%sg@%fsel Jporg;g éﬁ'&é'&@ BLeSSH 8nOf het E%r&‘é'gé 1% the

I'ng ¢ I NG opera ron I's perforned by
hdﬂﬂﬂwﬂﬂﬂhpﬁfm&mbran@ﬂpoesbetwééntDhsuppm¥r60¢§ressed
ai to the diffuser tu nducti o
PRI LR LN OF hLF FRSHeT %ﬁceawag}“epﬁrena%&&ﬁf‘egre@%%re ot
trkp#ﬁf farg. of the bundled menbrane 16 fromthe
fuser opening 25 provided at the diffuser tube 21.
At this time, the diffuser tube 21 is threaded into

e 5EF L ARl JRCHAESE, 18, Bty

oﬁdﬂéﬂiﬁjlﬁﬁé @pﬁncﬁgpréésarezdlsposa@plyn&mm@ndused air
bundl ed nmenbrane 16, the bubbles jetted from 4
Eititreu BT DR s’ ?1s%lﬁhEh?n§98e18ﬁuFﬁé°FuﬁﬂQ§j23 an

cHEIANS, 10y FULENOEe ¢ Sh0CBubRERBUB! ehel NSRRI Y her

anes 15 which are in a state of
thannnﬂdleﬂlmémbranehhﬁdffom thendt § fbeelrarpersish| %S .

o2 o0, 21 gope L ne, BBDLES Lo HPURL HnoV iR
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
ingside the bundled membrane 16, the bubbles jetted from
the diffuser opening 25 rise the inside of the bundled

membrane 16.

Further, since the bubbles rise among the hollow
fiber membranes 15 which are in a state of congestion, it
igs 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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conpl i cated manner, subtle vibrations occurring during
the tinme when the bubbles rise anong the nenbranes
are transmtted to the entire hollow fiber nmenbranes
15 constituting the bundl ed nenbrane 16 directly by
bubbles fromthe inside of the bundl ed nenbrane 16 or

hd 1N ef.CJ.ttL nl?é/mlsp é@vfgemﬂﬁjs el pind =i B MRBELials

present between t e - 10" hollow fiber menbranes 15.
diEprsseds uspars osunbaee | af sthei bpbsed Shbeke membrase sofand

the hol l.ow fi menbr an an e n th r
beHEaE i MR AP bR AR PRl ed Dy oL o AR

reffdrat inielof fid bt abd g *bbBrﬁEﬂh@aﬁﬁs medbeahdisngl vy,
cleanl efficiency in_the bubbling cleanin

cafl dniRprebbicienay| aFgEhgxPléHP%le‘@r H&aning
oﬁéyawﬂ5ﬂté 5@ fm ré@é Ege bYQgégdeﬁEEHEanegé§ther, the

e per orne conti nuotsly or
jqnﬂjhgrnﬁiarﬁeﬂmﬁ¢temelyunﬁbeéomembranﬂpaﬁe@1WMEW aay be

odhteiiash SOl BB BUATY B nEnb ShePeLL CRBER, (BEq TH HiRiLy

above-nmenti oned Japanese Patent Publication No. Hei
7-61420, a thinner diffuser tube 21 can be used, so
t hatMaROVRITbeFOmPTR@ MbFNow PPEEHS RARBr BAFS NS & o

req%r%rvpe\ﬁe‘,de]%n%gé c%ﬂjirheégft iﬁgé aeﬁntet tﬁxhgun@li g ‘?Tgembrane

e I NCrease e area
agdRHyAngsedein Vﬂh@@boﬂethEneﬁ]bneé Tepnasieo Patevitce

I d, th b filtrat
u%éfifc?@?w&fargiwo oHTe T3ERF 801 nB EREHBHNSH SERG<3T R 21

cén| Idd ald o d&Yi Cfar EHétHﬁﬁxbeQUSft ehkhachARkOEBRYt Of
eani ng efficiency, effective bubbling cleaning

meppgeTaatd il T aro bee perévided pekt hniesseetiomalofarsisr in the
e volu

b&ﬁﬁ%ﬁfﬁ% HHES eg%?abédigéggﬁssgn gCreaseg%%lé}ea of
mek@Raad et hvPplame antehét efbovkdfbetratedr Matviden is

t he above enbodi nent, an
enlarged, thereby 1mprov1ng 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
c¢leaning per area in which membranes are provided can be
decreased compared with prior art.

Tt 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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expl anation is given to an exanple in which the
present invention is applied to an inmrersion type
suction filtration device, but equival ent
function/effect can also be achieved by applying it
to an external pressure filtration device. - 11

CLAI Vs: 1.gﬁ§ég§%:ation device (11) for performng
solid-1iqui ation by imrersion type suction
filtration or external pressure filtration by

allowing_a liquid _containing suspension conponents to
Iper nraféliratapraseviasdui®el) ther iperfarndngdepide-1iquid

r sl NG r 1 E LS|
B e by Ao P e IR fol A1 EPTR PR OF
elberowlf pres smaweh fdddwaik®) by thlievingah akguidre
; YRR pgr
oPARRRRL AT, SoRER N, AT o bR LS, wBrane
mbah)lef othpefiidtmangorbuldtics (L1h bobbkiésihgserted
co-directjional |y betwee the nultiplicit f -hol | ow
fiboP MEMFRARES TORILE otk CoREFIakag Brifhedn BerRyanes
(i Epeinneaicanes ruh®i T8 Vpeosi He1Déw EhBelronentialies
of the bundl ed nmenbrane (16). 2. The filtration device

(4B oWdthg vestdca ImaKe T @i FPRERECERT FUSEFFUNES £BCh
oERBRT L€ thidb %5%%1 T idwerhanher edetbBs, having a

round shape. iltration device according to
cl ai m pluwmedridivh of Kbl pfuger i tybes (R uder PEFESHEANI

rJ KN [ g f.LD ' i
bREERERE Floy Rliiides SLPECS) cbIREERERI R B tueon
theconditiplticidyaiof holhew ef bber hwedbirhnesr (Lfefqrrigs the

N3YCo3 Gl Y29 QPN (FEAnPEhOg (9BF" dort Rild dide of

the lower part of the bundled membrane (16).

2, The filtration device according to Claim i, wherein
the diffuser tubes (21) comprise tube bodies with

chamfered tips having a round shape.

3. The filtration device according to c¢laim 1, wherein

the plurality of diffuser tubes (21) are varied in their

lengths of insertion into the hollow fiber membranes (15).
4. The filtration device according to claim 1, wherein

the diffuser tubes (21) have a diffuser opening (25) being

open at their tip.
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