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NENBRANE CARTRIDGE 5 Technical Field The present invgst#eBruagkat 26080 a
Th 1S Set i

filtration cartridge using hollow fiber nmenbranes whiT In a tank
type flltratl us or a rack type filtration 10 apparatus. Mre
particul arl \M\*\ invention relates to a hollow fiber nenbrane
cartrldge n q f||trat|on appar at us flor renmoving turbidity and

bacteria from d°P¥fge vol ume of raw water such as river matﬂmﬂmmﬂWWHMﬁmf
‘underground water, sea water, life waste water or 15 indust

wat er. The present invention rel at espakearp@rant ank type or rackesdigpe
filtration apparatus using the above nentioned holl ow fi ber nmenbrane
cartridge(s). 20 Background Art JP-A-61-153104 discl oses, as a conventi onal
cartridge using hollow fiber nmenbranes, the cartridge shown in Fig. 3 which

has the follow ng structur@OLAOW WMIBER MEMBRANE GARTRESGENMenbr anes are
accommodated in a 25 cylindrical casing, both ends of each hollow fiber
menbrane 8re fixed to the cylindrical casing in upper and | ower,
respectively, adhesion and fixation portions, and the cylindrical casing is
a casing int MR RS0 as 25 February 2003 2 to extend to the

2T ar go number of the 1Y G HIBET VB MR er A Té SAReP adhes! on
and fixation por{iosofyd 1%y GASF1oH9E 0 AioSEU LA NS set in a
tank type filtration apparatus or a rack type filtration
10 apparatus. More particularly, the present invention
relates to a hollow fiber membrane cartridge used in a
filtration apparatus for removing turbidity and bacteria
from a large volume of raw water such as river water, lake
water, underground water, sea water, life waste water or
15 industrial waste water.
The present invention relates also to a tank
type or rack type filtration apparatus using the above-

mentioned hollow fiber membrane cartridge(s).

20 Background Art
JP-A-61-153104 discloses, as a conventional
cartridge using hollow fiber membranes, the cartridge
shown in Fig. 3 which has the following structure: a
plurality of hollow fiber membranes are accommodated in a
25 cylindrical casing, both ends of each hollow fiber
membrane are fixed to the cylindrical casing in upper and
lower, respectively, adhesion and fixation portions, and

the cylindrical casing is a casing integrally molded so as



5 |l ower adhesion and fixation portion, and an adhesive |layer in the |ower
adhesion and fixation portion has a plurality of thropghréetresry AP003B "
chanber surrounded by the cylindrical casing is fornmed under fﬁe rower
adhesion and fixation portion. 10 This holl ow fi ber nmenbrane cartridge is
for filtration under external pressure and2is used after being set in a
filtration colum. Wen materials inca | e of rmeating the nenpranes are
accunul at ed o?not?l’ét%?ﬁe?o sthe db@%e%fa?‘ﬁg{j%%r%ﬁg‘gio h@‘gi}mh]e]r‘?"ﬁgtblber
capability of the 15 ne anes ,i,s _deteri.orate and t heref or hi ng
proce dure forPe[F%ﬂ%Wig {HRE 318&31%1 I e e LS q%émgr%re&a%g@ t he
menbranes i s | ed iliragjio re. Al t] d for
washi ng cal | eggglﬂr)‘sba %lr?l%&?ér%é%(n%{wélg&%ﬁslﬁegﬁ%d%%ﬁ%r%l&s%essﬁge% eps of

{nt roducing akgxhel gn! Berbipbh OueLRETOPEDIaYE ALt aEEISLDEQUIN Lhe | Ower

portion i'n a filtration colum filled wth raw water, and vibrating the

hol low fiber mewBran@BekiloR 8A§- Figutdonl yedrlibi dahe BgebdréEiv@elayer
accunul ated materials on the 25 surfaces of the nmenbranes. However, 1 n the

hol I ow fi ber mmnMBhantowakt atifgeioni anbulbbkehgofdopsradbnprasi b plttatient
washing in some cases because both ends of each hollow fiber nenbrane are
25 February 26@3thBofigketdolest héArydindrhamberasungousded hay the vi bration
of the hollow fiber nmenbranes is limted. This phenonenon is remarkabl e and
causes troubl e¥lindsémelcasesnognis fonpedenndeir] that lonespadhesédan and
particularly when the outside diameter 5 of the cartridge is |arge.

Di scl osure of fEK8LLRPeRPESACRN order to sol ve such probiens, the present

i ti is intended t ' I fi mb tri 10 whi ch
Faci i tarhe the peel i ng BEF BPLLOEpENABY MErSrPaPc At CORGPA 68 SRt he out or

f f hqlsl f i | I fi
To vibrate as ok s o, oFREY TR CRER SN CARA dh B AT AR

perm ts easy dieiChay e af tiag iBpeleduahf, SWaBANHSHePREEE #hSaphBMblbE 15
hol | ow fi ber nmenbrane cartridge. That 1s, the present invention relates to

a hol | ow fi bepgaedtangy cied el antd Wit ceunildedlon thallaltdy of

hol | ow fi ber nmenbranes, both ends of which are fixed by adhesion, a
cartridge headurdbegbsatofl thepareniiranesyf dhwe 230 Htunmidee cdpaiid iend & thee not
to permt the passage of liquid either in or out, and a bottomring fixed
at the peilbpharemlufands imirddte mtondtredt erd ditersaf e rotwashiger mnodehe
passage of liquid either in or out, wherein the cartridge head and the
bottom ri ng ar@rptiadirrRaenorths aarwutlated Jeakerials oI5 thee hol | ow

portion at the end of each hollow fiber nenbrane on the cartridge head side
i s open, the HHFRFGOF o umanRr RS ofs czrFE R | i f3bledr n%hlg‘?%ﬁ]tel% t he

bottomring side is seale nd a plurality of through-holes are provided

in an 25 Febg%%r? %Hﬂe gru“ﬁléesT on and fixation layer on the bottomring
side, wherein the end of t r'EPg is f] \ IS INe the

peri phery of the bundl e%%&h@%oﬁ}}ov‘\'} | lerr?g r%g( raér)leasiafsjo as oﬁc‘gxlt%nd out

beyond t hegendgRbwh he undhe t¥fod ROl R rd hfe g Y 818Sroducing air

into the hollow fiber membrane cartridge through its lower
portion in a filtration column filled with raw water, and
vibrating the hollow fiber membranes in a gas-liquid mixed
fluid to peel off the accumulated materials on the
25 surfaces of the membranes.
However, in the hollow fiber membrane cartridge,
air bubbling does not permit sufficient washing in some

cases because both ends of each hollow fiber membrane are



When t he above-nentioned structure according to the present invention is
enpl oyed, each hol |l ow fiber nenbrane can be vibrated 2% t FelbiByarpn2@0®! i t ude
in a perm ssible range because no cylindrical casing covering the whol e
hol | ow fi ber 10 nmenbranes is present at the periphery of the hollow fiber
menbrane cartridge. As a result, suspended materials accunul ated on the
outer surfaces of the hollow fi ber nenbranes becone easy to peel off at the
time of washing by air bubbling, and the suspended materials peel ed off
beconme 15 easy to discharge fromthe hollow fiber nenbrane cartridge.
Therefore, the filtering capability can be maintained stably for a | ong
period ofci]Jre. dit b h f t ry . 1 he ho, W
R S e i i TR e L A s i

fi ber nmenbrane cartridg i xe _ 20 out “beyond
the end dotiew buntber of nédisraRésoviéi bEimiBaR! anesThids HREnShEnONDLDL] § Ny

can be reserved inside the bottomring and hence can be efficiently
conduct edrdrmatieblw! baw fdzhase sretboabbss t BRhouginmd heakds ough-ahol &g pt @ ded
in the adhesion and fixation | ayer on the bottomring side, so 25 that
washi ng bfilt24 Feabr opeyad68 .5 pEnt isnidisnlyy ehanbéheatawsfsicieoordigmeter i ed
out. Furthernore the present invention relates to a tank type or rack type
filtradi f dppareaniridsfglehdas8®ve- menti oned hol | ow fi ber nmenbrane
cartridge(s). 5 Brief Description of Drawings Fig. 1 is a sectional
illustration show ng one enbodi ment of the hollow fiber nmenbrane cartridge

of the pr]§§§gioé eﬁgéf c%éugggéﬁggoﬁn a suspended state in a tank 10 type

filtration appara Is an enlarged view of the principal part
showi ng the stfgchpferofed hgoRokt @lichi rasinasd OntAAd driokaliton: PRIt Qih of
the holl ow fiber nenbrane cartridge. Fig. 3 is a schefmatic illustration of
a wel | 15i&nowndimiddwel bprowkdbr amne hedArliow dgebelri gmedbrand secitiritRie
illustration show ng one enbodi nent of the hollow fiber nmenbrane cartridge
of théOpresteh |faehiibvatéesxethey pesbiorsi@hf f rofn ssusrendsd waadreriedder
piping in a tank type filtration appar%tus. é&BEST MODE FOR CARRYI NG OQUT
THE | NVENIF CAMAFR &80 o BT re oPUERE. ROFEBRER: Retbpundiber membranes

by enabling each hollow fiber membrane to vibrate as much as

possible at the time of washing by air bubbling, and permits
easy discharge of the peeled-off suspended materials from the
15 hollow fiber membrane cartridge.

That is, the present invention relates to a hollow fiber
membrane cartridge including a bundle of a plurality of
hollow fiber membranes, both ends of which are fixed by
adhesion, a cartridge head fixed at the periphery of the

20 bundle at one end so as not to permit the passage of liquid
either in or out, and a bottom ring fixed at the periphery of
the bundle at the other end so as not to permit the passage
of liquid either in or out, wherein the cartridge head and
the bottom ring are not connected or fixed but are separated,

25 the hollow portion at the end of each hollow fiber membrane
on the cartridge head side is open, the hollow portion at the
end of each hollow fiber membrane on the bottom ring side is

sealed, and a plurality of through-holes are provided in an



cartridge of the present invention is explained belowwth reference to the
drawings. 25 Fig. 1 is a sectional illustration show pg paBreabedpoest of
the holl ow fiber (yarn) nmenbrane cartridge of the preSent 1 |'nv"en§| on
supported in a suspended state in a tank type filtration apparatus. Fig. 2
is an enl arged 25 February 2003 6 view of the principal part for

expl aining the structure of the bottom yi.ng adhesion and fixation portion
of the hollow fiber nmenbrane cartridge. In Fig. 1, the hollow fiber

menbrane cartridge 4 5 of the present invention is conposed of a |arge
nunber of hollow fiber (filament) nenbranes 3, an adhesion and fixation

2Ver 1ok b 490 PERdi2n SRAUNGSl varklltodl Lonl atere 1At |

bottomring 13. At one bandl e o ow r nmenbranes

hol | ow fithey 2Qqmesbr aRs ot tioM eghialyl yibontedd opgneaanethieh Wéh ta
adhesive and are integrally attached to the inside of the cartridge head 12

to form tdearigthesi € abHef ixaidlen dfyehelhollbe dhidsewfmembrankkovof iaker
menbranes 3 on the cartridge head 12 side are open. 15 At the other end of
t he bundite® oéxtémdhalutonbéiybed rumbr gnds S the Nokhdle f idfer thenthoddew are
integrally bonded to one another with an adhesive and are integrally

at t ached fipamhaeubsia@esof the bottomring 13 to formthe adhesion and

fixation I 14. Th f the 20 hollqw fib nbr anes 3 th
bot Com 1 ng 18Tt PR WA S U, SPUOmE | RS ES o b0 uFBeI ty
ot ¢ | _ . . 1Y |

order ¢ o Bhant di et ATemblovp, odaen 01 800 Tipal, SR RURL fao' "
hol I ow fiker viBphtanesydll ARsAkiung bhglieuasatiel ar pdvmoasiwid echihyel v

into contact with the periphery surface of each hollow fiber nenbrané. The
di anet er mfcadse hal ol fndetcaknbaaieg caotverilgg ghe swB81emhiod 1800 fiker
preferably 80 mmto 800 mm | 25 February 2003 7
10 membranes is present at the periphery of the hollow fiber
membrane cartridge. As a result, suspended materials
accumulated on the outer surfaces of the hollow fiber
membranes become easy to peel off at the time of washing by
air bubbling, and the suspended materials peeled off become
15 easy to discharge from the hollow fiber membrane cartridge.
Therefore, the filtering capability can be maintained stably
for a long period of time.
In addition, as the end of the bottom ring of the hollow
fiber membrane cartridge is fixed by adhesion so as to extend
20 out beyond the end of the bundle of the hollow fiber
membranes, gas for air bubbling can be reserved inside the
bottom ring and hence can be efficiently conducted to the
hollow fiber membranes through the through-holes provided in

the adhesion and fixation layer on the bottom ring side, so

25 that washing by



The I ength of the hollow fiber nenbrane cartridge 4 is chosen in a range of
300 mMmto 3,000 nm In the present invention, the carﬁsiﬂggrﬁeg$ 4@oand the
bottomring 13 are not connected or fixed but are 5 separat ed. erefore,
no conventional cylindrical casing is present at the periphery of the
bundl e of the hollow fiber nenbranes 3 betgeen the cartridge head 12 and
the bottomring 13, and substantially throughout this range, the hollow

fi ber menbr anesr 3bubklérposawl. beoswives facheridy pearphed yowt. t he bundl e of
the holl ow fi ber nenbranes 3 may be covered with, for exanple, a flexible
resin net having | arge PperRewRONR chhelorse SRRt | Inyentien ikaiedEdfa t he

hol | ow fi ber ranes and does, not substaptially hinder the passage of a
fPuia In thi EBRsEVPENGE nERCRot YRS B LBF RELPRySPPREACES WriMer Chfe

cartridge head, 12 or the bott ing.13 but is_enbedded in the adhesion and
ixati on 1 ayerotsetBehbepRSn RELLRATE Ps2, hemRERNBurFF b5t AR LBt ancs 3 by
conveyances can be prevented by covering the bundle of the hollow fiber
menbranes wWith the flexible net. 20 As the hollow fiber menbrane 3 used in

the present igyeRli PRscke)eisa 82MBehRifEELranes, nanofiltration menbranes,
ultrafiltration nmenbranes and mcrofiltration nenbranes can be used from

the viewpoint of pore skzg. A pBtgrkattiehalhelhgkteutibheshoRibgasge3 1S
25 not particularly Iimted and includes polysul fones, poly ether sulfones,
pol yacryl oni t embeslimpaly i dae, hptlypet Febermméebrapel yamtdédgepolfyehber

ket ones, pol yether ether ketones, polyethylenes, polypropyl enes, poly(4

25 February 20¢2®s@ntetimyepsivansuppoctieldulioses susplendedsetatet aneg, tank
poly(vinylidene fluoride)s, ethylene-tetrafluoroethylene copolyners,

pol yt et r at P uoto@ehyfiidfaationc appgspdsist.e . materials thereof can also be
used. As to the shape of the 5 hollow fiber nmenbrane, hollow fi ber

menbr anes havi ng an i nsfad-dPakst 8P 8Pl IREMVILEW3 CE06hEnPARBCAPRAL PBY 5

i nsi de di t t t.si de di t .3.tq9.,0.8 b d. The, adhesi
uoed 1t he. prOEY i O RO AU ARE BTGB (0 We POCRE S GO as epovy
method for 1 he SAEN DRV RATHCE Wt Ao, e B e Aide 2

adhesi on nethod, still-standing ;adhesim18iad. 1 &liGat\WBen olthe Géniing
shrinkage and 15 strength "of the adhesive are desireg to be inproved, a

15 known hollow fiber membrane cartridge.

Fig. 4 is a sectional illustration showing one
embodiment of the hollow fiber membrane cartridge of the
present invention fixed by suspension from a treated water

header piping in a tank type filtration apparatus.

20
BEST MODE FOR CARRYING QOUT THE INVENTION
An embodiment of the hollow fiber membrane
cartridge of the present invention is explained below with
reference to the drawings.
25 Fig. 1 is a sectional illustration showing one

embodiment of the hollow fiber (yarn) membrane cartridge
of the present invention supported in a suspended state in

a tank type filtration apparatus. Fig. 2 is an enlarged



fibrous material such as glass fiber or carbon fiber, or fine powder of
carbon bl ack, alumna, silica or the |ike may be i ncopgofabedar®t 20bBe
above-exenplified adhesive. Materials for the cartrid@é‘ﬁ@ﬁﬁ'IZﬂﬁhﬂ The 20
bottomring 13 used in the present invention are not particularly limted
and may be the sanme or different. Thernopl @stic resins and stainl ess steel
are preferably used as the materials. As the thernoplastic resins, there
are used pol yELfy| efieheppripeipgl cpest foryexplsinbrgytpenseregiyre of

pol yvi nyl chlorides, poly(vinylidene fluoride), i

et hyl ene-t et r EREUBPEEPRyFERE 2eReFjaBrandpbiyebienf POBELRRNGF chle,

pol ycar bonat e crylonitrile butadiene-styrene copolymers (ABS),
polyphenyleneﬁ83ﬁ8WsFlBeESm&@BFﬁﬁ?yC?6g§l§¥ﬁoIysulfones, pol yet her

cther ketohes, elc. As Fhereda b ccad HorPSn (ELEEE SERERS off¥E0eEia g
et . ) ai 1 e S0s304,” |
cuspondi ng e he POk ELBLr SBaBranetcar Friedlsd, kead, ERESERubBr 0%, o

appar at or figlet i a byt eal.yn ortion
pparatus or gchagly EYBer wk&&ahbggé ?&?ﬁ%@%ﬂ%s Y a_hsgﬁﬁés ofi€ghlng P

for separation between raw water ered waf er ererore, the

cartridge heagikdtisnplageeedil naacakapedd@ sdbbahbe Har abhessyapgAgi on,
the fixation and the struc ture of a seal. For exanple, a level difference,

a groove or afdakitdon. Angeeclidngndubsbdeton thagdiBectronondé eha@netfesi may
be provided at the periphery of the cartridge head 12. Al though the shape
of section inbunelg odctthenhoflloy dibeet membiranies Sar thedbelhewd fiRemny be
round, square, hexagonal, oval or the like, it is preferably round fromthe
vi ewpoi nt18f FEArIReS gFer tinde dpalide pondede fot ongganeEher1 ¥Wikhd agn
adhesion and fixati.on portion therefor and ease of production of a

filtration tafenesd¥enanthAdsyrtsioeeixa atarngsd ton thse 1834ES oF &he
fixati I the b [ [ [ he . i, ti

ol e made. | n SRR TS Card HEkdtdh s, BEHeRsiT S SSRGS A6t e
th h- hol es,q qt hei ' [ [ ' 2 to 25
30 . ere, (¢ cQurval S o Shet Bpet evaEtpReoReR i nEe  300F fhe ar on o
flow path) / (GFGUH eieR) -12Tha KhaRg pddie through-holes is sel ected

from pol ygons (e. g. triangle, tetragon and hexagon), a round shape, an
oval, a 15 At the other end of the bundle of the hollow
fiber membranes 3, the hollow fiber membranes are
integrally bonded to one another with an adhesive and are
integrally attached to the inside of the bottom ring 13 to
" form the adhesion and fixation layer 14. The ends of the
20 hollow fiber membranes 3 on the bottom ring 13 side,
however, are sealed. As shown in Fig. 2, a plurality of
through-holes 14a are formed in the adhesion and fixation
layer 14 in order to introduce raw water or gas for
washing into the bundle of the hollow fiber membranes and
25 Dbring the raw water or the gas effectively into contact
with the periphery surface of each hollow fiber membrane.

The diameter of the hollow fiber membrane

cartridge 4 is 30 mm to 800 mm, preferably 80 mm to 800 mm.



25 February 2003 10 fan shape, a C shape, a star shape, etc. Al though the
nunber of the through-holes is dependent on the sectlggabegggargfzobg
cartridge and the nunmber of fibers, it is 2 to . 300. € posSitions
of the through-holes, the 5 through hol es are preferably forned as foll ows:
when an expl anation is gi ven by taking thejcase of a certain adhesi on and
fixation section, the through-holes are dispersed on the adhesion and
fixation sectThe, léngtexafiptke vlide fibersmembpase ofanttidgeeketscircles
and radial lines, the 10 intersections of lattices, or the apexes of a

| ar ge nunber 6h°§a0|¥atéré@ng¢|%ﬁg3@@ mmttDs3e§9@cmally preferable to form
many of. the through- holes in the central portion of the bundle of the

hol | ow fi ber menbranes.I? nthPIRERRNtinTRRELPBN, CROLCHOEEBIFS iBRAA 3 s 15

referably fixe eri phery_ of the b ndl e of the hol |l ow fiber
genbranesyso ﬁgg ggﬁugoBg?mbgﬁ%ﬁdlg h2r &nlis oFoPﬂécﬁﬁﬂlﬁﬁ/?Fﬁﬁ? P%Fb?%ﬁes 3,

d d b h dh nd, f I
and the bott oS PRASSdr t ntOre SPEEA it 0%‘%@%%%%5 S ERRHLSh Sl i ng
13 uhi ch ] utssQuprLeat be EAGSpBtibherDobbowLl BenaTETBEapes halgsgendent

b
on the dlaneter % the cartri a gas supp |ed an

di ameter and @&BEQrm@ﬁbkaﬁeEhBOHQEwEQheEhe'Eak%vEBGEeB@QHY gHut 800 MM

for preventing dispersion and | oss of the gas sal portion is too

| ong, the totabtkengthingf 18heanar subgdgentsaungeshi-abhhol@nghikesdhgeng in
the formation of a usel ess space. Wen said portion is too short, the gas

supplied to tlibechpiliodgéiberundmbraabky 3daspeesedsadd H@@ef@b{uﬂmg 2003
11 lost in the lateral direction without being effectively introduced into
t he t hr oulh- hBeEdPhEry Shafbeobundiei off thet holdioweftiben wembiramest 8r of
the bottomring 13 may be round uare, hexagonal, 5 oval or the |ike.
Wien the cart ™ ei§°§€FeﬁnW&thvlgP§ ﬁﬁéwpﬂ§nka fhexikage reFigebelton i s

referably th sane that of .the c i dge head, _.and a round.shape is
gspe y Ra aving Qarge openings w 1c% %%es not’ l%mgt the v1brat€on

of the hollow fiber membranes and does not substantially
hinder the passage of a fluid. In this case, the net is
15 not directly fixed to either the cartridge head 12 or the
bottom ring 13 but is embedded in the adhesion and fixa-
tion layer 14 to be fixed. Damage to the hollow fiber
menmbranes 3 by conveyance can be prevented by covering the
bundle of the hollow fiber membranes with the flexible net.
20 As the hollow fiber membrane 3 used in the
present invention, reverse osmosis membranes, nano-
filtration membranes, ultrafiltration membranes and micro-
filtration membranes can be used from the viewpoint of
pore size. A material for the hollow fiber membrane 3 is
25 not particularly limited and includes polysulfones, poly-
ether sulfones, polyacrylonitriles, polyimides, polyether
imides, polyamides, polyether ketones, polyether ether

ketones, polyethylenes, polypropylenes, poly(4-



cially preferable as the shape of section. The hollow fiber nenbrane

cartridge of the 10 present invention can be producedzgnggkhagQ.2Aobundle
of hollow fi ber nenbranes whose hol | ow porti ons have Been stopped at one
end of the bundle is inserted into a cartridge head 12, and an adhesive is
introduced into the cartridge head 12 to aghere and fix the hollow fiber 15
menbranes to one anot her and adhere and fix the bundle of the hollow fiber
menbr anes to néghyhpentiehe seakllilciesns ewtlulbogeranatates passage of
liquid either in or out. The hollow fiber nmenbranes and the adhesion and
fixation | ayeRohy evinylidrpe hekuaidpesy tolehehere ofetraf Hnnertiyirae 20
menbranes. The other ends of the hollow fiber nenbranes are inserted into a

bottom ri ng 13°RPtABETSstRPHY FETHEIHOTRPFRV- PRBTi RS+ af@™ROSESet er ni ned
{he' hol Fow f i BBFSTARER anBEreTherah AAERaNEs; GE5t e PR RGu T S8eenCy THE
and adner & ante R REPE P nepo Bl o o RE R RE P4 SRS T om
February 2003 15 nents SReshre” oo B vt v /iied el 2ardthe Lve time.

Thereafter, thgsigd, dPhReter PbabetsOdel QighBHckh6OUGN3hEbes, d48ah Shé aken
out of the adhesion and fixation |layer to formthrough-holes 14a. The

following is aksd.possible: 5 a rod, pipe or plate fox form ng

t hrough-hol es 14a is set in the bundl e of the hollow fiber nenbranes,
fol |l owed by adhesi on anfhéi xdbhesive ansled hini hkérpresent oinven i oy

t hrough-hol es 14a is taken out, after which a bottomring 13 is fixed at

t he peri pHeryisfrludesaprésmeniannatexielsnsuchl agerrpyyatiR@snen or wel di ng.

An exanple of tank type filtration apgaratus (Fi.g. 1),conprising_the hol | ow
fiber menbran¥r€APEPRIGES1HF t RROBYBSENL ARV ERFILDA sTdpaRaABE BREIPSxed
therein is explai ned below. 15 In Fi 1,.nunera denojes, a tank t

11 tra i on ABSAratASREEROR; For, The FanFaiols Thetnden wrt Lo aen (Retqer
water treal menf, b JEQUGG A el dubx 308 Rasher akiqma angg vol ume of
raw wat er such as river water,” Take water, underground - water, S€a wat er,

o 5oL PRI st b Syt o0 L LAEMD LA 2 o 10

15 strength of the adhesive are desired to be improved, a
fibrous material such as glass fiber or carbon fiber, or
fine powder of carbon black, alumina, silica or the like
may be incorporated into the above-exemplified adhesive.

Materials for the cartridge head 12 and the

20 Dbottom ring 13 used in the present invention are not
particularly limited and may be the same or different.
Thermoplastic resins and stainless steel are preferably
used as the materials. As the thermoplastic resins, there
are used polyethylenes, polypropylenes, poly(4-

25 methylpentene)s, poly(vinyl chloride)s, poly(vinylidene
fluoride), ethylene-tetrafluorocethylene copolymers,

polytetrafluorcethylenes, polycarbonates, acrylonitrile-

butadiene-styrene copolymers (ABS), polyphenylene ethers,



lid 2b, and a separation plate 5 and a partition plate 6 are fixed on the
inner wall of the tank main body 2a at 25 predeterm neg bgbghh%y 2003
respectively, by welding or the like so as not to permt the passage of
liquid either in or out. A feed water chanber 7 is fornmed of a space forned
by the | ower portion of the tank main bodys2a and the 25 February 2003 13
separation plate 5, and a feed water chanber 8 is forned of a space forned
by the mi ddl egarsuldionsts t o tyatihemisvnifohesia palye Bwgariatidss plestley-5 and
the partition plate 6. A treated water chanber 10 is forned of a space
formed by 5 t#HEqREt iRqloeihen &ebqanrE 1 molyaFayr g PR 15D, As

descri bed abave, the inside of the filtratjon._tank 2 is divided into the
three chanber’s & HRFEHHSS 1§16 b aﬁ%s‘%) nchﬁ}rltq't i I3k UGS%CP'xed in

the filtrati tank 2, d h .hol | f] nb tridge 4 «af the 10
pr gselnt ir'ﬁv:a(rjltni oﬁni S's ;r)]eencg?gr ﬁ#q%&%g%%vegsﬁgf%tg?&gyw h 3 tflsixt?ﬁeeend
hel d by t j t] pl.at : it [ |

fieber )r/rem%fa%%%réﬁkd%e&f%ﬁs%%%g%@rﬁ%rﬁe}??or%J?Jgogﬂngf e %ﬁllg&;ﬁ]'te]%le{grmp\rllved

Lhi ckness so gsripdpyes aisulTighentydo oifepatibd capbdhstadbA 4 oatki
applied by the hollow fiber nmenbrane ‘cartridge and water pressure. A
plurality of ﬁw@m&wpéeﬁox@aa%pérw@@rﬁwgaié@ 494 oyedibes pErbieme
cartridges 4 are formed at predeterm ned positions of the partition plate
6. 20 In the Foreseparitdon Obetactnt hawughtdol endarvitéhedpastétion plate
6, a projection 6b jutting inside the through-hole 6a in the direction of
dianeter is fBherefoned the taneridoed béadhk2 chs tproddectdain 12 phawe ded at
the periphery at the upper end of the hollow fiber nmenbrane 25 cartridge 4
i s caughtlby §Hbt®bb?eg@rohhebsﬂépgﬂ§b@ﬁd Bhe fbratiee Abdl Bhef sbERC-
menbr ane cartridge é. As anpot her enbodi nent, the fol]ow

t8tdd Fh

ng is possible: a
collar juttingb Alhe FRY FIMNL T i LR erdd ‘?%"’fgr?‘ﬁe‘?i gan qHove

or a collar projecting outside in the direction of diame-

ter may be provided at the periphery of the cartridge head
12. Although the shape of section in the direction of

15 diameter of the cartridge head 12 may be round, square,
hexagonal, oval or the like, it is preferably round from
the viewpoint of sealing properties between the cartridge
head 12 and an adhesion and fixation portion therefor and
ease of production of a filtration tank.

20 The through-holes 14a provided in the adhesion
and fixation layer 14 on the bottom ring side in the
present invention are holes made in the adhesion and
fixation layer itself. As to the size of the through-holes,
their equivalent diameter is chosen in a range of 2 mm to

25 30 mm. Here, the equivalent diameter is defined as 4 x
(sectional area of flow path) / (circumference). The shape
of the through-holes is selected from polygons (e.g.

triangle, tetragon and hexagon), a round shape, an oval, a



25 February 2003 14 cartridge head, and its underside is brought into
contact with the top surface of the partition plate 625hpggguagxgggbgt to
suspend and hold the hollow fiber nenbrane cartridge. 5 AT O-TTNQg 15 IS
fitted in a groove 6¢c formed on the wall surface of each .t hrough-hole 6a of
the partition plate 6, and the outer wall jpurface of the cartridge head 12
is bonded to the O-ring 15 by pressure wel di ng, whereby the cartridge head
12 i s attachehnt ghape,par d tshapep| at sthrlGhspeas atat. tBlpbough the passage
of liquid either in or out. A groove for fitting the O-ring 15 therein may
be formed on huberaraf itdge thewhgip-hoftes uppalenahglentaca dhe Fectdiongldge
head 12 is noored by a nooring nenber_ 16 which has been provided on 15 the

wal | surface &eefh tha Sffthhiciee abdbithhaymes 9hfibshe 6535 %€ e
removabl e, whereby the cartridge head 12 is fixed t h artition plate 6
and the hol | W%i b&S %@ n&° &F&PP&g@%ﬂS‘? %ﬁl‘lﬁ%ai‘eg d(%‘@d in the
filtratiop tank 2. 20 In the above.structure, during.filtration opera tion
Usi ng- t he St anPRRETTIG To T RRRAS AR 10mmet 38 o Hiar BN hes ced
wat er chanber . fe ter | royvidede i OyElqortion
of the tank rr%)lz%i%g)dy aalo% ﬁ%&i%r%ﬁ%ﬁ\g%‘g g#)% c?rfeaannsééc}?t% purr% (not
25 shown) is $£6ni M@ ENeafasd yeteiokharbertBrdigioidl ddeaPOZdi Spoesdd the
separation plate 5 to fill up the feed water chanber 8, and is then

conduct ed to ¢hetheraghes vos UinACLivit baghsdetion ffberex@npranead. the 25
February 2003 15 The raw water near the periphery of each hollow fiber
menbrane 3 isiftérseetiomsiesf pmeksipkekxadooaihcliés dmod| vadiabelimesbrime 3
fromthe outside to the inside, and the filtered water is introduced into
the treatldd Sinhecsechiaberofiolahtbogh,t bt bhenapdexpperf erdlarge heunper ow

fiber menbrane 3. The filtered water accomnmpdated in the treated water
chanber 10 i sCfar@Ribatesplt hEiangiest i oht tEhkesPedrdigh RE 9 EFARKE Wit er

tlet 2d ided in th ti f the |jd 2b. 10 As th
Fi'l 1 rati on opEPaR: BRPNcPRobhesLREDHER BancBe RabFeioahroh ORpEPECE:
[ t fiLt ' ki Il el h t hanber 10
v ough the.  FR&: BADKER.BY SHECRO3A8Y] ciBak RebbERER, [0 Lurp (not shown)
to reduce the pressure, ;yhihe SrbbeR8 1H6eh888n, the bottom ring 13 is

15 preferably fixed at the periphery of the bundle of the

hollow fiber membranes so as to jut out beyond the ends of
the hollow fiber membranes 3, to form an air chamber 14b
surrounded by the adhesion and fixation layer and the
bottom ring. Although the length of a portion of the

20 Dbottom ring 13 which juts out from the ends of the hollow
fiber membranes is dependent on the diameter of the
cartridge, the volume of a gas supplied and the diameter
and number of the through-holes, it is preferably 5 mm to
200 mm for preventing dispersion and loss of the gas. When

25 said portion is too long, the total length of the
cartridge is undesirably long, resulting in the formation
of a useless space. When said portion is too short, the

gas supplied to the cartridge is undesirably dispersed and



15 wat er chanmber 8 with raw water. \Wen the hollow fi ber nenbranes 3 are
subjected to back washing with the filtered water, thegsfgbibehrgdyVabes i s

supplied through the treated water outlet 2d and aIIomEﬁ‘TU‘TTU&fﬁHCkmard

into the feed water chanber 8 to 20 renove suspended nmaterials (materials

i ncapabl e of perne ating the nenbranes) aggunul ated on the outer walls of
the hollow fiber nenbranes 3, after which it is introduced into the feed
wat er chanberl@st hinuighe t hat ezl | @i Sectioh tvisrhalits dhaimede f fort el y
filtration tank 2 through the 25 feed water inlet 2c. Wen the hollow fiber
menbranes 3 atktiedpeedeinte the Bupwrgkmholes.is supplied at first to the
feed water chanmber 7 through an air inlet 2f provided in the 25 February
2003 16 | ower portion ofn® R3RGICHeIIFHRY h, the (Fliert ke P Ivtidmchanber

8 filled with 3 T ir.wh h b djusted in th

Pecd water chBRBEr: 7oRT oRECERRpEHRY Lo i RES Rk T uRh: vaTEr= endNEAAo2M 1 | od
ith th ter, t 0ovi ded X t

blate 5. ana Cratasr FROCENEE | b SRR By i B tean

hol | fib 3 b i ] -

128 of i he adheoroniakd FIxaPrane| yeroia ve 501 PREPerol R rh BHe 207

the 10 hol | omhhbessmenbr anesr3dg8dn¥kal ahRyt Rerbohhiovhbphbes sneghsanes 3.
Thus, the air peels off the suspended materials adhering to the surfaces of

the hollow fibg¢alignprafesaBleAns 8REUSHAPEEOri Betbgonpper portion of the
feed water chanber 8 is discharged fromthe filtration tank 2 through 15 an
air outlet 2g provi ded Thet helluppefiper tmemboiné heattnkdgai af bty 2a. I n
the above air bubbling operation, for exanple, air, nitrogen gas or oxygen
gas i s subpli Bgegenti isvenfiion che beenredueedchanferlewsi. | |Rdundle tafe raw
wat er, nanely 29 with the raw water being at _rest and staying in the feed
wat er chanber P8L11AF: ELDST mEREERRRS, WhAESaBOYAOHeRPFEAERSHRENCWASARNG

i i ' h ded i al | ed of f
doccri bed abosBoPREEnSF: PR ERowarerheu BBPRLR. CAr GOSREERE APER 80 water
tlet 25 2d. f:i4 i ni . . al | ed
o is di scharGey o PRest TPer Ahcortt Anpes VR, HSRERRE AR A EL" RET 5

on the separ a9 e ndad 19 eeddfaie’ aGRARRGT the B 143G frged vat er
inlet 2c, and 25 February 2003
15 membranes to one another and adhere and fix the bundle of
the hollow fiber membranes to the cartridge head 12, so as
not to permit the passage of liquid either in or out. The
hollow fiber membranes and the adhesion and fixation layer
are cut together to open the ends of the hollow fiber
20 membranes. The other ends of the hollow fiber membranes
are inserted into a bottom ring 13 without stopping their
hollow portions, and a predetermined rod, pipe or plate
for forming through-holes 1l4a is set in the bundle of the
hollow fiber membranes. Then, an adhesive is introduced
25 into the bottom ring 13 to adhere and fix the hollow fiber
membranes to one another and adhere and fix the bundle of

the hollow fiber membranes to the bottom ring 13. In this

case, the hollow portions at the ends of hollow fiber



17 accommpdated in a waste water tank (not shown). Either the air bubbling

operation or the back washi ng operation nay be carriegsoggbgﬁa§¥r2b03and

the frequencies of the back . washing operation and t

operation are 5 preferably determ ned while nonitoring the stability of the
filtration operation. In addition, an exangl e of tank type filtration
apparatus (Fig. 4) conprising the hollow fiber nmenbrane cartridges of the
present i nveMST aigHeFRedFriad aHdE e adhe i e tatefihead Saftcert eader

pi ping is explained below. In Fjg. 4, each hollow fiber nenbrane cartridge

4 is suspended'¥hHh e fib&ede gé”‘d’rear%’-ﬁ Biafe® 1Py RN T eat ed
t head i-pi 7,. b ' t.rid head | I Jd2a . [ t
the per pher JRaeS mefer o € Aot Bt o et oy S Xl el ke
19. In the ahgyes Sy YGiH G -1 W fziA.”"i}gl'eO']fociFi%r ntg QR 4559 E@%iﬁoﬁ%‘?

type filtration apparatus %q raw water fed 1nto a feed water cﬁ%nber

through asfeed wgs rpigd &x 20 O drdinile LRVRIGROIAION Dfa L1 K

mai n body 2a 20 of a filtration tank y means of a punp (not shown) is

fed into a fepdl td pukdBeef ©hd MELDW t FELEPZRERLPaN &S, AfSERSMEd i pl ate
5to fill up the feed water chanber 8, and is then conducted to the

peri phery surddites bbn emcdd hokdoiod) beid nelidr tmetBumdhe foaw fatwingmear the
peri phery 25, of each hollow fiber nmenbrane 3 is filtered under pressure

t hrough t he hohtouwglhi+helesehbaabhe Bakenmnouhe afitsrdehichtacbobdmerimmd t he
filtered water is introduced into the treated water header piping 17

t hrough the opénédl Lipped atotheepeniphepposfiBhengdbesine abt| Shxatber

menbr ane .3 and t he bran ipe 18. The filtered water in the treated water
header m%& ngf§¥er by aggegign or wePding.

An example of tank type filtration apparatus
(Fig. 1) comprising the hollow fiber membrane cartridges
of the present invention suspended and fixed therein is
explained below.

15 In Fig. 1, numeral 1 denotes a tank type filtra-
tion apparatus for filtering raw water fed, which can be
used for water treatment in reducing turbidity and bacte-
ria from a large volume of raw water such as river water,
lake water, underground water, sea water, life waste water

20 or industrial waste water.

The filtration tank 2 of the tank type filtra-
tion apparatus 1 is composed of a tank main body 2a and a
lid 2b, and a separation plate 5 and a partition plate 6
are fixed on the inner wall of the tank main body 2a at

25 predetermined heights, respectively, by welding or the
like so as not to permit the passage of liquid either in
or out. A feed water chamber 7 is formed of a space formed

by the lower portion of the tank main body 2a and the



di scharged fromthe filtration tank 2 through a treated . water outlet 2d

provided in the tank main body 2a. 5 The concentr at edowaFgbrigkyf 2bbgr ed
t hrough the holl ow fi ber menbranes 3 is discharged frUﬁTTﬁE‘TTT?TﬁTTﬁn t ank

2 through a concentrated water outlet 2g of the lid 2b provided in the
upper portion of the filtration tank 2. Waen the hol |l ow fi ber nenbrane
cartridges 4 are 10 subjected to air bubbling, air is supplied at first to
t he feed wat erepsration Plateodgh aad & fead ert2ir ghewbeaddi Ast Aermeder
portion of the tank main body 2a, with the feed water chanber 8 filled with
raw wat er. TIRE @ rSRARss Epmess ive thes ek eadordion of the fedk Watser
chanmber 7 flﬁ¥s 15 as ,hubbles into th feeg%mater chanber, 8§ fille% wi_t h the

rﬁw water, t FGEand fﬁpél ; lﬁ:rfb\ﬁ _ aE’r‘fletg’@pEtaft 'i(;ﬁolb’i Etl@f 5, ®and
S SRS R WL AL S A

¥ t t .t L i
fiber monsr anate PR CH T oS | tHls 2 bilreb W undd's NoL o
peel s off the SUSpendeg\Me%’éﬁb%c@%x}é’}ge%l% 4 %i%l:ér A @R eOfr e aRabhow

fi ber menbranes 3. The air that has vibrat t he holl ow fi ber nenbranes 3
25 is di scharggslk fz ons tdieyfddd redt Onei@nih dead M ) WY reritd la iy
provided in a lid 2b. Industrial Applicability 25 February 2003 19 The
hol | ow fi ber tkobhrphetead tand geadt Df idheppatesehtf ixmeenin orthdakitoration
cylindrical casing attached to the periphery and hence can permt vibration
of its holl owcénke?, nandreack 3o bbowutiber memstdne. catusidgeed abf 1the 5 to
peel off suspended materials accunmul ated on the outer surfaces of the

hol | ow filfer RERBPRReinVBeRtiomelsisuspended bybbhe nfeeperatebreramPde 8

i nproved, and the suspended teri.al s peeled off.can easily be discharged
fromthe hoIIBﬁQPibE? ﬂ%ﬁb?%azhﬁg???ngﬁe4Pa?E+¥+@ﬁrﬁﬁ%ﬁes nce a 10 bottom

o o o 1h Poner MR B ECER AR OGNS Dol TIN5
rovi ded a e |lower e r. ane” c <) an

thr ough- ho °SnifBrahg PagYLisgel B 20s30R8LOPnaRErEbxaLL o é@yff? 4 on the
bottomring side, a gas supp? ed can ge e%?iC|entFy Intro i duced into the

bundl e of thephale@wrhiRes TRIBLABSS. sdhasetar gavihgnshbeiedehti dge of the
present invention is used, air bubbling operation can be efficiently

carried ous, serehatht he Hithethna eaapabul bbplobdabii theahbdhoapgabatus can
be mai ntained stably for a long period of 20 tine.
membrane cartridge and water pressure. A plurality of
through-holes 6a for inserting the hollow fiber membrane
cartridges 4 are formed at predetermined positions of the
partition plate 6.

20 In the lower portiop of each through-hole 6a of
the partition plate 6, a projection 6b jutting inside the
through-hole 6a in the direction of diameter is formed,
and the lower end of the cartridge head 12 provided at the
periphery at the upper end of the hollow fiber membrane

25 cartridge 4 is caught by the projection 6b to suspend and
hold the hollow fiber membrane cartridge 4. As another

embodiment, the following is possible: a collar jutting

outside in the direction of diameter is formed on the



25 February 2003 -20 Cains 1. A hollow fiber nenbrane cartridge including
a bundle of a plurality of hollow fiber nmenbranes, bobl pggsuaivWMabohl are
fi xed by adhesion, a cartridge head fixed at the periphETV‘UT‘BxTﬁﬁ_ﬁundle
at one end so as not to permt the passage of liquid either in or out, and
a bottomring fixed at the periphery of the bundle at the other end so as
not to permt the passage of liquid either in or out, wherein the cartridge
head and t he destttirdgd fpart.e arsd idonnactesss igled i sabusht dmdol Fosdig@tat ed,
the hollow portion at the end of each hollow fiber nmenbrane on the
cartridge hedt@i ddhe stapesiirfare 1of e Rattidniar R¥RLekl Birakdh ol | ow
fi ber menbrane on the bottomring side is sealed, and a plurality of
t hr ough- hol eF3F%orlei PP ARANMT dheahP FicMt ey dVé‘FbW%/he bott om
15 ring side, erein the end of the bottomring is fixed to the periphery
surface of tH aﬁﬁﬁ&ﬁ%@tﬁ the holl ow fi ber menbranes so as to just out
beyond the end of the € t hold.Qw f ] | ],.ow
fiber rrentejjr ane cartri dggpg(é:g%ﬁ(cﬁ nlgsetlggoc%l%ﬁ%g%%#%%%%&@ﬁéndge
head has a ¢ r i L pher . 1%?% C \/ i tion
appar at us us?ﬁggéW€E&I%ﬁf??%%rgge%%?gﬁgﬁg%r rHg%gg)@%cégrg?%dgfgé%%éﬁé;J“
4: A tank typeritét6pt4RA BREAGALES WEEDI shPfad® SFatRe3carbei@sd saad

hol | ow fi ber nenbrane cartridge (s): is supported Z1 ~ 25 February 2003
in a suspendetl2 siatieondel. téd thskotypegfibthatpoasappar aeldingnpwhstelgy a
filtration tank) a separation plate, a partition plate and hol |l ow fi ber
menbr ane carttheges¥tatdgedhagdt 2 thaattdchedietei hhehparhstdenoplehe 6
filtration tank is divided by the separation plate and the partition plate
to form debd fatas Bhbtinber perndtakbiesnpgsase| ol LimvidreibhaleiBaptrPHfes)
is 'suspended_in the feed water chanber with its one end held by the
partition plaPe9rgova fark fifEéngi theaProhndppar thasesBcBRY| R ¥8rEF§in|G
wherein the end gL t he Ot%pﬁ] inﬁbhz fixed to the periphery 15 surface of
t he bundl e of °Ph&fioFREW FPHEr "8 nes so as to jut out beyond the end of
t he bundl e of the ho"O%hg'ESﬁegEgﬁéénﬁgceAb%aEﬁetXBEtEEHQErﬁEBB”1EES§;?t“S

conprising a Filtration tan a separatiron plate, a treat wat er

pi pi ng, ZO br apekell BYS abidRchied healesand heaheddaiRlen 92404 dRPLAY, and
a hollow fiber nmenbrane cartridges) according to claim2, wherein said

hol I ow fiper me@bwANE GANFIRIRT daThS#HRSNGRE hiol@Mdahe rtaRC bapitid iy i ts
collar. Atank type filtration apparatus according to claim8 wherein the
end of the bopilater ingd R iteethd admoerapdrel, phdrer ety ftare dafrtirielgeumdlael of
the holl ow fiber nenbranes so as to jut out .beyond the end of the bundl e of
the hol |l ow fi 3@ iserflietesto the 2ardliricar p12063 @Ard dbre edrawneiber
cartridges) is suspended fromthe branch pipe by its collar. %i A tank type
filtrati on apPempraneacasitdidpe &t daishably wabemedatednd dfihe He idtaom

ring is flxedgfééSJJEirg?lphery surface of the bundle of the hollow fiber

20 In the above structure, during filtration opera-
tion using the tank type filtration apparatus 1, raw water
fed into the feed water chamber 7 through a feed water
inlet 2c¢ provided in the lower portion of the tank main
body 2a of the filtration tank 2 by means of a pump (not

25 shown) is fed into the feed water chamber 8 through the
nozzle 5a of the separation plate 5 to fill up the feed
water chamber 8, and is then conducted to the periphery

surface of each hollow fiber membrane 3.



menbranes so as to jut out beyond the end of the bundle of the hollow fiber

menbr anes. 25 February 2003
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<wscOcf B{} xsni @gmbrane 3 is filtered under pressure through the
LﬂcAa]ca]ca]cg%gg]ca]ca]ca %&Fa]cagc%]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]

ca]ca]calcalc rane rom the outside to the inside,

al cal cajcajcal cajcalca
Ca]Cﬁfgﬁ?ﬁﬁ##gémﬁﬁﬁyw@llte&P%(&gt%gkgg\1 k%%%%%%%ahgtk tLe kreLte] Ical cal

A (( )a)j)v)w) ~
D s
oy ff‘lﬁflfflf?“f% e R b b é hfel Seremmadeted ca) ca

I al.cal cal calca
]U]Cg]A;]a ]c;?!?gl qa]}?:ﬂfllsl 41 Bl v/ ~//////%?’]/af‘¢ 7 /18)a ﬁa]t%%% bht! 62 Gl

00000{ val gb] X]gijicajatdjoenjtaalke 2] Ghlrotgh a treated water out ]2
U] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caj] ca] ca] ca] ca]ca] ca ca ca] ca] ca] caj
ca] ca! 0%0&0/ 0GISOHERAL D Y20 juiipes0 @RAAAGHL o Zn203143MB$4V465p5} xsnid_Z] 1]
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca
] ca] ca] caiga] ca] ca] ca] cA5p8555herc34il63eTNPTS0Pe8aBAPaA[ method, a method

1< <p<s<<<<<§éh [ V] ca] ca] ca] ca] ca] ca
U] c”a] ca] ca] c& ]k{?a] aljomrdéjasa]qaa]ma]rmap@a:] dd)ldajacdon by

Ul c”a] ca] ca] cal.c ca|<< 9=g=r =t =y=v=======>
@ENA S & e ghamper 10 through the
>X>5??3Aa CSF a}ﬁﬁi}ﬁ%ﬂ%ﬁﬂ gﬁla cal ca] ca ca]ca]ca]ca]ca]ca]ca
]U]cg] 211] ca} ca] %@% ﬁé&%&ﬂéa&%ﬂ TR )Yﬂti:a | cal
A l.calcal.cal cal calca] ca] cal ca
(L:J]a]ccg} gg} gg} ggd]}fg% cg} ca! vHH I—éﬂel q%)%as]fj%] %r{a\ﬁ . O xsl gb
{J]X]cl\;?Lg?%gﬂ:g‘]mctzﬁrc;ihcaﬁbceg] csa]wclz;:]hcar]agva]vizaﬁ ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] ca] ca! . C9Ck OUPRARQPRRERHB|1ROR-R183% TRIBHAREYY\ WrdmSeX¥c¥ed

to back washing with the filtered water, the filtered

- —~—— - -

water is supplied through the treated water outlet 2d and
allowed to flow backward into the feed water chamber 8 to
20 remove suspended materials (materials incapable of perme-
ating the membranes) accumulated on the outer walls of the
hollow fiber membranes 3, after which it is introduced
into the feed water chamber 7 through the nozzle 5a and
then discharged from the filtration tank 2 through the
25 feed water inlet 2c.
When the hollow fiber membranes 3 are subjected
to air bubbling, air is supplied at first to the feed

water chamber 7 through an air inlet 2f provided in the
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chamber 8 is discharged from the filtration tank 2 through

15 an air outlet 2g provided in the upper portion of the tank
main body 2a.

In the above air bubbling operation, for example,
air, nitrogen gas or oxygen gas is supplied at first, with
the feed water chamber 8 filled with the raw water, namely,

20 with the raw Qater being at rest and staying in the feed
water chamber 8. After air bubbling, the above-mentioned
back washing operation is carried out to wash away the
suspended materials peeled off as described above, with
filtered water supplied through the treated water outlet

25 2d. The filtered water containing the suspended materials
peeled off is discharged from the filtration tank 2
through the nozzle 5a provided on the separation plate 5,

the feed water chamber 7 and the feed water inlet 2c¢, and
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cartrldge head collar 12a provided at the periphery of the
15 cartridge head 12 and a clamp 20 through a gasket 19.

In the above structure, during filtration opera-
tion using the tank type filtration apparatus 1, raw water
fed into a feed water chamber 7 through a feed water inlet
2c provided in the lower portion of the tank main body 2a

20 of a filtration tank 2 by means of a pump (not shown) is
fed into a feed water chamber 8 through the nozzle 5a of a
separation plate 5 to fill up the feed water chamber 8,
and is then conducted to the periphery surface of each
hollow fiber membrane 3. The raw water near the periphery

25 of each hollow fiber membrane 3 is filtered under pressure
through the hollow fiber membrane 3 from the outside to
the inside, and the filtered water is introduced into the

treated water header piping 17 through the opened upper
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the lower portion of the tank main body 2a, with the feed
water chamber 8 filled with raw water. The air whose pres-
sure has been adjusted in the feed water chamber 7 flows

15 as bubbles into the feed water chamber 8 filled with the
raw water, through the nozzle 5a provided on the separa-
tion plate. 5, and the air is conducted to the side of the
periphery of each hollow fiber membrane 3 from the bottom
ring 13 through the through-holes 14a of the adhesion and

20 fixation layer 14 to stir water in the bundle of the
hollow fiber membranes 3 and vibrate the hollow fiber
mempbranes 3. Thus, the air peels off the suspended materi-
als adhering to the surfaces of the hollow fiber membranes
3. The air that has vibrated the hollow fiber membranes 3

25 is discharged from the filtration tank 2 through an air

outlet 2g provided in a lid 2b.

Industrial Applicability
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5 to peel off suspended materials accumulated on the outer
surfaces of the hollow fiber membranes 3 at the time of
air bubbling operation can be improved, and the suspended
materials peeled off can easily be discharged from the
hollow fiber membrane cartridge 4. Furthermore, since a

10 Dbottom ring 13 jutting out beyond the ends of the hollow
fiber membranes 3 is provided at the lower end of the
hollow fiber membrane cartridge 4 and through-holes l4a
are provided in an adhesion and fixation layer 14 on the
bottom ring side, a gas supplied can be efficiently intro-

15 duced into the bundle of the hollow fiber membranes.
Therefore, when the cartridge of the present invention is
used, air bubbling operation can be efficiently carried
out, so that the filtering capability of a filtration

apparatus can be maintained stably for a long period of

20 time.
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1!l @ 10% @) plugality of hollow fiber membranes, both ends of which are
fixed by adhesion, a cartridge head fixed at the periphary of
5 the bundle at one end S0 as not to permit the passage of
liquid either in or out, and a bottom ring fixed at the
periphery of the bundle at the other end so as not to permit
the passage of liquid either in or out, wherein the cartridge
head and the bottom ring are not connected and fixed but are
10 separated, the hollow portion at the end of each hollow fiber
membrane on the cartridge head side is open, the hollow
portion at the end of each hollow fiber membrane on the
bottom ring side is sealed, and a plurality of through-holes
are provided in an adhesion and fixation layer on the bottom
15 ring side, wherein the end of the bottom ring is fixed to the
periphery surface of the bundle of the hollow fiber membranes
80 as to just out beyond the end of the bundle of the hollow
" fiber membranes.
2. A hollow fiber membrane cartridge according to claim 1,
20 wherein said cartridge head has a collar at its periphery.

3. A tank type or rack type filtration apparatus using a

hollow fiber membrane cartridge(s) according to élaim 1

4. A tank type filtration apparatus ol i i
;pp according to claim 3,

wherein said hollow fiber membrane cartridge(s): is supported
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1ot O%(X&I( ratlte* mca?:(zﬁlé ge(s) according to- claim 1, where;j
: ' rein tha
1nsid'e_ of the filtratjon tank is divided by the separation
plate and the partition plate to form feed water chawbers,
10 and said hollow fiber membrane cartridge(s) is ‘suspented in
the feed water chamber with its one end held by the partfition
plate.
6. A tank type filtration apparatus according to claim 6,
wvherein the end of the bottom ring is fixed to the periphery
15 surface of the bundle of the hollow fiber membranes so as to
jut out beyond the end of the bundle of the hollow fiber;
membranes.
7. A tank type filtration apparatus comprising a filtration
tank, a separation éf_late, a treated water header piping,
20 branch pipes branched from said treated water header piping,
and a hollow fiber wembrane cartridge(s) according to claim
2, wherein said hollow fiber membrane cartridge(s) is
suspended from the branch pipe by its collar.
8. A tank type filtration apparatus accordiné‘_ to claim 8,
25 wherein the end of the bottom ring is fixed to -r:.he periphery
surface of the bundle of the hollow fiber membrar-xes so as to

jut out beyond the end of the bundle of the hollow fiber
t

membranes.
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ar.
9. A tank type filtration apparatus according to
claim 11, wherein the end of the bottom ring is fixed to

5 the periphery surface of the bundle of the hollow fiber

membranes so as to jut out beyond the end of the bundle of

the hollow fiber membranes.



