25 February 2003 1 *ACTION* ' DESCRI PTION  *166166* HOLLOW FlI BER MEMBRANE
CARTRIDGE 5 Technical Field The present invention relates to a filtration
tartridge using hollow fiber nenbranes which is set i25aFeh 3
filtration apparatus or a rack type filtration 10 apparatus. More
particuIarIymmﬂMﬁ“M“ﬁWﬁwt invention relates to a hollow fi ber nmenbrane
cartridge us ration apparatus for renoving turbidity and
bacteria from astmige vol ume of raw water such as river—water, Iake
wat er, underground water, sea water, life waste water or

waste water. The present invention relates also to a tank tEw @mum \mmm
type filtration apparatus using the BFRARIEE® oned hol nbr ane

cartridge(s). 2'0 Background Art JP-A-61-153104 dlscloses as a 'eeree
conventional cartridge using hollow fiber menbranes, the cartridge shown

in Fig. 3 which has the fol of hollow fi ber
:ag\ﬂgeg;(&:%g& M RANE RbnRlbEx

menbr anes are acconmodat ed cal casing, both ends of each
hol |l ow fi bes nmenbrane are fixed to the cylindrical casing in upper and

| ower, respectively, adhesion and fixation portions, and the cylindrical
casing is a ca¥%embniogebgfFéld/ nol ded so as

The present invention relates to a filtration
cartridge using hollow fiber membranes which is 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



25 February 2003 2 to extend to the upper and | ower ends of- the holl ow

fi ber nmenbranes. The holl ow portions of a |arge nunber of the hollow

fi ber menbranes are open in the upper adhesion and f3Xxa®Rdbxuaxyr 2003 of the

- cartridge but are sealed in the 5 | ower adhesion and fixation portion, and
an adhesive layer in the |ower adhesion and fixation portion has a

plurality of through-holes. An air chamber surrounded by the cylindrical

casing is forngg gﬁé&ﬁdtﬁfrélh%g&apg@hsﬁa%gag ehhXaf QP HN1W- £iBedhis

hol | ow fi ber nenbrane car for tration under external pressure
and is used af pherrbPgh&8. Tk hB1dohi bbieidbRd &oldMarqdhanmpBiest ative

I ncapabl e of perneating the nenbranes are accunul ated on the outer
surfaces of thaoleekr afiesr nidnrdrdseireg opapatinl thy whpeheadifesiombeades i s
deteriorated, and therefore a washing proce- dure for renoving the

accunul at ed natféxaslienoportion qff fAwesagt ridgenbrbr anessealehrily dfeout
after filtration for a definite tine. A nethaod for mashiqﬂacalle ai

bubbl i ng i s520 leWeFn adlrasomeand f Rkdans Boriionst 8pd 3F FRTTUIR| Ieifir
into the hol | oy fi nb tridge.th h its,] i Qn i
R A O L R
menbranes in ao%a%'rggypdhmééd gafﬁx'e%'i‘} tRaheel ghfréhcads Wit ed

f
materi als on the aces of menbr anes. However, in the holl ow fiber

menbrane cartriggqndricalbehbih§oislopsried yirled ttheulibivereadineabdn nnd n
sone

fixation portion.

10 This hollow fiber membrane cartridge is for
filtration under external pressure and is used after being
set in a filtration column. When materials incapable of
permeating the membranes are accumulated on the outer
surfaces of the membranes, the filtering capability of the

15 membranes is deteriorated, and therefore a washing proce-
dure for removing the accumulated materials on the
surfaces of the membranes is carried out after filtration
for a definite time.

A method for washing called air bubbling is

20 known. This method comprises the steps of introducing air
into the hollow fiber membrane cartridge through its lower
portion in a filtration column filled with raw water, and
vibrating the hollow fibef 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



cases because both ends of each hollow fiber nenbrane are 25 February 2003
-3 fixed to the cylindrical casing, so that the vibration of the hollow
fiber nembranes is limted. This phenonenon is renmar2&FebrangycafQ3s
troubles in sone cases in a long-term filtration operation, particularly
when the outside dianeter 5 of the cartridge is large. Disclosure of the

I nvention In order to solve such problens, the present invention is

i ntended to provide a hollow fiber nenbrlne cartridge 10 which facilitates
t he peeling-off of suspended materials accunul ated on the outer surfaces of
hol | ow fi ber nmenbranes by enabling each hollow fiber nenbrane to vibrate
as nuch as possible at the tine of washing by air bubbling, and permts
easy di schdngedotot hbepeglidudoi¢akuchptintd smttdrdtalthe nghragdon1 8fhheow

fi ber nenbrane cartridge. That is, the nesené inven%ion relates to a

hol | ow fi b&PLIR¥DLE HRET ¢ APSPRILRRES ndiSuditABI5®Bundl eT oS a RISHCNSPPY of S

hol | ow fi ber._ne ne baf.h d f I,C r | X . adhesion,
cartridge ﬁ&&&r{‘%gﬁ %P dt %Ieaupsggi %hrg)ru }ﬂ%? [lhng %%{%uﬁgfgya%goaeﬁg% Egrtgs not
to permt the . passsneopbrhtd8hy paithea1arlprwheh, taed catBelkodibnageti xed
at the periphery of the bundle at the other end so as not to permt the
passage 5 obofl thei daetthdgei s otaxge. wherein the cartridge head and the

bottomring are not connected or fixed but are separated, 25 the holl ow
portion at the end of each hollow fiber nenbrane on the cartridge head

side is open, the holl orii t the end of each hollow fiber nmenbrane
on the bot?BﬁFﬁPﬁarEiﬂgw#EE brflhdton

In order to solve such problems, the present invention

is intended to provide a hollow fiber membrane cartridge
10 which facilitates the peeling-off of suspended materials

accumulated on the outer surfaces of hollow fiber 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



sealed, and a plurality of through-holes are provided in an 25 February
2003 -4 adhesion and fixation |ayer on the bottomring side, wherein the
‘end of the bottomring is fixed by adhesion to the 25 iRdbguaryf 2088 bundl e
of the hollow fiber menbranes so as to extend out beyond the end of the
bundl e of the hollow 5 fiber nenbranes. When the above-nentioned structure
according to the present invention is enployed, each hollow fiber nenbrane
can be vibrated with maxi num anplitudedi-n a perm ssible range because no
cylindrical casing covering the whole hollow fiber 10 nenbranes is present
at the periphery of the hollow fiber nenbrane cartridge. As a result,
suspended materials accumul ated on the outer surfaces of the hollow fiber
nenbr anes bdbesioraanyd t Hippeionfiagertoe Eheebettomshing B¥deai vhexgist i ng,

dth ded i al led of f b . 15 to disch f th
ol | ow fi bERS it el i r PHGEOT THERSY P, | PHE { PPt cFTPEF Eababl I¥F can

be mai ntal ”Sg%ﬁ%& Yot | Phe 3pliABIePYE e ihdiE éi@:egg%énimne%s %J;%send of

t he botton¥f ol'l ow I ber rane cartridge 1s fixed

adhesi on sggagxc@n@XIRtd befoRd! theyoswi t be amd afuridiee boadltheof hdwhol | ow
fi ber menbranes, gas for air bubbling can be reserved inside the bottom
ring and hémnber ceembomarefs.i ci ently conducted to the hollow fiber nenbranes
t hrough the through-holes provided in the adhesion and fixation |ayer on

the bottom ri ngWk§Re they abovengenfdSRerg BT Wshr G5CProang to the

present invention is employed, each hollow fiber membrane can

be vibrated with maximum amplitude in a permissible range

because no cylindrical casing covering the whole hollow fiber

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



5 air bubbling can be satisfactorily carried out. Furthernore, the present
i nvention relates to a tank type or rack type filtration apparatus using

't he ' above-mentioned hol | ow fi ber nenbrane cartri dge(25 .Febriaryf 2003
Description of Drawings Fig. 1 is a sectional illustration show ng one
enbodi nent of the hollow fiber nmenbrane cartridge of the present invention
supported in a suspended state in a tank PO type filtration apparatus.

Fi 2 I, f th t t f
the bot tomri ng AARGEPbHTA D & SAEIABBEPFBY o T Teeh o tow 1 ber nenbr ane
f?[fe ['dge Fig. 3is as drforlel,! WRb' &égangfmvéwamn }a1kpeunchol | ow

menbrane cartridge. Fig. IS a section l'ustration show ng one

enbodi nent of thakhelbevesi etk NE/BY 19 teartt bhdgppafa e usihgsene i nvention
fi xed by suspension froma treated water header piping in a tank type

filtration.appabatvesmef0i8&ST WMIDOW @R bEARRENNG DR/TcaAHE IdQeHNTI.ON An

enbodi nent of the hollow fiber nmenbrane cartridge of the present invention
i s expl ai ne& below with reference to the drawings. 25 Fig. 1is a
sectional illust rat n sho o] embodi nent of the holl ow fiber (yarn)
nmenbr ane cartr| Sfﬁé$%$%§ ?éBQWﬁﬂﬁﬂ: %%n supported in a suspended state

in a tank type f' ltrati ?Eg?ppafsat&’sse&'lgnag 1$180t £ AP&Fowing one
embodiment of the hollow fiber membrane cartridge of the

present invention supported in a suspended state in a tank
10 type filtration apparatus.

Fig. 2 is an enlarged view of the principal part
showing the structure of the bottom ring adhesion and
fixation portion of the hollow fiber membrane cartridge.

Fig. 3 is a schematic illustration of a well-

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 OUT 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



25 February 2003 6 view of the principal part for explaining the structure
of the bottomring adhesion and fixation portion of the hollow fiber
‘menbrane cartridge. In Fig. 1, the hollow fiber nenbr2h&Ferauaryd8603 5 of
the present invention is conposed of a | arge nunber of hollow fiber
(filament) nenbranes 3, an adhesion and fixation layer 11, a cartridge
head 12, an adhesion and fixation layer 14 and a bottomring 13. At one

d of a bundlg of th £ . | QU fibgLel
menbrancs aro. MAPAGPAl FyS DOMUR . BAE aAsrnerpyy thii, e Rk CREE e

integral ly attapRedot®ohhihdSddifodilont RBd €akhtidgpdaabnl 4t @nkor m t he
adhesion and fixation layer ~11. The ends of the holl ow fi ber nenbranes 3

on the cartri dgellead fiBesi Memaraneo@martridgAt t he ot her end of the bundle
of the hollow fiber nenbranes 3, the hollow fiber nenbranes are,

integral ly.bonded to onelmanBtherl withie haligweSiber dgremnbypane carsgidee y4
attached to _the inside of the bottomring 13 to formthe adhesion agd
fixation |ayer of4 thenpresgst ot nYeREinn HE ICOMPPSBEr C hedblakfiss MIBRT: A
bottomring 13 ,si,de howev are sealed. As shown in Fig. 2, plurality
of through- holheosquX'aféBgrf g?%%m?rhét e Eﬁé‘?lsoﬁ'aﬁa ?ﬂ%%oonn a 6(llayer 14 in
order to introdice iy ? difis el 181 Cah NERedP 20l L he
hol | ow fi ber ne ratjnles \gﬁg&%S %’r ?%chtlﬁ{erir w vvgter of ?lhe gas effeact ively
into contact wiidatite pavephetyasdrd assctom edeld hol | v fonkeendestir ane.

The dianmeter of the hollow fiber nenbrane
bundle of the hollow fiber membranes 3, the hollow fiber
10 membranes are integrally bonded to one another with an
adhesive and are integrally attached to the inside of the
cartridge head 12 to form the adhesion and fixation layer

11. The ends of the hollow fiber membranes 3 on the

cartridge head 12 side are open.

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 bring 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.



cartridge 4 is 30 nrmto 800 mm preferably 80 nmto 800 mm 25 February
2003 7 The length of the hollow fiber nmenbrane cartridge 4 is chosen in a
range of 300-mmto 3,000 mm In the present inventior25 tFebmexyr 2088 head
12 and the bottomring 13 are not connected or fixed but are 5 separated.
Therefore, no conventional cylindrical casing is present at the periphery
of the bundle of the hollow fiber nenbrands 3 between the cartridge head

12 and the bottomring, 13 nd.sulst antially throughout t.his range, the
hol | ow fi ber néﬁﬁ?gﬁgggg %féagiﬁﬁggﬁw &6%§5e¥?m?ﬁipékfﬁﬁﬁﬁ &r 6? t he
bundl e of the | L ber ¥§$?r e vered with, for exanple, a
flexible resinQ%gF%Whgéiﬁgr a géﬁgggﬁfﬁggﬁéh?éﬂsg&gé'not limt the
vibration of the hollowditid prsehdnesvantigffsti®icattisidget hahly12hi nder
t he passage of a fluid. In this case, the net is 15 not directly fixed to
ei t her the cartanddghehbatitd® wing M8 adret hom congedBedudr | Sixbéddedren t he
adhesion and fixa- tion layer 14 to be fixed. Damage to the hollow fiber
menbr anes 35by S&RdF@f&Ace afergr epencedvenpt tonak g} g icpdngpreing t he
hol | ow fi ber nenbranes %ﬁ he flexi bl e net ol.l ow f.i ber

th .20 As .th
menbrane 3 usedd PIHE" pFEséﬁﬁ ??ﬁ&ﬁﬂq§¥19ffé@@r?EnGiﬁgg §ﬂﬁé§ﬁP&ﬁ§é, nano-
filtration memygnes gme#ﬁrﬁ:%]ﬁ{e%' i r@éév?é'ler{r:s:’f%; %’l?:str%g?zni‘exfééﬁ'li | ddd @pleOn

nmenbranes can be use 0 e VI énpor I pore s material for the
hol | ow fiber nejEytRe r3ngS13p a0d Paddidianly kh¥ohgHoandeh 1 | didrfe,
pol ysul f ones, poly- -ether sulfones, polyacrylonitriles, polyimdes,

pol yet her the hollow fiber membranes 3 are exposed. However, the

10 periphery of the bundle of the hollow fiber membranes 3
may be covered with, for example, a flexible resin net
having large openings which does not limit the vibration
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
membranes 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-



I m des, polyam des, pol yether ketones, polyether ether ketones,

pol yet hyl enes, pol ypropyl enes, poly(4 25 February 2003 8 nethyl pentene)s,
‘cel lul oses, cellul ose acetates, poly(vinylidene flud$ dedbxuary 2003

et hyl ene-tetrafl uoroethyl ene copolyners, polytetrafl uoroethyl enes, etc.
Conposite materials thereof can also be used. As to the shape of the 5

hol | ow fi ber nenbrane, hollow fiber nmenbraBes having an inside diameter of
50 mmto 3,000

[ ,.umand a ratia i nsi de_dj ter to,outside dianmeter of
0.3 to 0.8 canm%Eh{aﬁ%’blFeWee"a&ﬁgiHBsﬁ§Edc?Jnf‘ﬁ°esepra§§§ﬁ¥e?hvention 10
I ncl udes poly [ ' 0X | t '
epoxyaoryl ats Fobf (TEAZH AR, BI R TRO YA PR e O R tET O
i ncl udes wel | - kBgwnyiEEHOASo1 et raZIueest thiuainés ARSI 00omBsd 1tk
still-standing adhesion nethod, etc. Wen the curing shrinkage and 15
strength of thmasdhéslyetemeadesianedlso be uapdovés, ta thebskape mift ditieal
such as glass fiber or carbon fiber, or_ fine powder of carbon bl ack,
al uni na, siPi chodhovhEiberanemhpange heddppofiber memkranss RBY+BIeRBnplified

S0 st ebiEe B S0 VA R HoiAs o bR,
same or differ quL, 4 THRLARPLAS] SIS (A0 RLal Bk P SLeq), 2lanPRef erably
used as the natgria S. %s ? e <%erm)plastm re5|ns,q?here are useé

pol yet hyl enes, @lqypropyl enes, poly(4 25 nethyl pentene)s, poly(vinyl
chl orides, poly(vinylidene

The adhesive used in the present invention

10 includes polymeric materials such as epoxy resins,
urethane resins, epoxyacrylate resins, silicone resins,
etc. A method for the adhesion includes well-known methods
such as centrifugal adhesion method, still-standing
adhesion method, etc. When the curing shrinkage and

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-tetrafluoroethylene copolymers,
polytetrafluorcethylenes, polycarbonates, acrylonitrile-

butadiene-styrene copolymers (ABS), polyphenylene ethers,



fluoride), ethylene-tetrafl uoroethylene copol yners,

pol ytetrafluoroethyl enes, polycarbonates, acrylonitrile- butadiene-styrene
copol yners (ABS), pol yphenyl ene ethers, 25 February 2293 ones,
pol yet her sul fones, polyether imdes, poly- am des, polyether ketones,

pol yet her ether ketones, etc. As the stainless steel, SUS304, SUS316, etc.
are used. The cartridge head 12 serves notgonly as a fixa- 5 tion portion

o, suemenat T o e a0 o

; [ ( type aratus buf al'so’as a
seal i Ng porti ogn; 44, SRAY AR KBELHEEN pAW A ahdr kbtened, veier .

Therefore, the cartriggg'head 12 is produced in a shape 10 suitable for the
suspensi on, thesftiatdtaimedst Beeal; uSUSIWM £ SifSH GGealtc.Fareensepl e, a

| evel difference, a groove or a collar projecting outside in the direction
of dianme- ter may be pr @hedcariridage p@acs)d-gers}ermest Retcaptyi age2 helad~ 12.

Al t hough the shape of section in the direction of 15 dianeter of the
cartridge headtionRQrHen Sk SUSRERAANT HR& ARYAV r Eﬁmgﬁén?ike, it is
preferably round_from the vie i,n f LY. RIo t b e e
cartridge hea&afgré%%le a‘{r]l %%hae\s,ﬁ%glr}f tatﬁfgef ?ggﬁ%%r#ﬁ%ﬁ]aﬁlgr g%\grg g?\%l}b ease

of production ggﬁe Hi&f@éi@gy&e@%&a&g EEE %m@uw-meeaii%apew%ﬂed I n

t he adhesi on firxation 4 ont ottomring side in the present
invention are KgkegepReLtidn therwadieyatnwandr dhdafitedayeatiersel f. As to

the size of the through-holes, their equivalent dianmeter is chosen in a
range of 2 nm Therefore, the cartridge head 12 is produced in a shape

10 suitable for the suspension, the fixation and the struc-
ture of a seal. For example, a level difference, a groove
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-heoles l4a 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 30 nm Here, the equivalent dianeter is defined as 4 x (sectional area
of flow path) / (circunference). The shape of the through-holes is

"sel ected frompolygons (e.g. triangle, tetragon and 2&xBeiryary 200hd
shape, an oval, a 25 February 2003 10 fan shape, a C shape, a star shape,
etc. Although the nunber of the through-holes is dependent on the
sectional area of the cartridge and the ridnber of fibers, it is 2 to 300.
As to the posijtiong of the through-holes, the 5 throughs

preferably for#ﬁe’ﬂ %?Redl Iaoﬁ/s?‘{:‘ﬁﬁgh AnS T SRR Eci'sgzgll{/ﬁe%n‘?%i/ac{h}ki ng the
case of a certai i 0 L L On, ' hent u are

di spersed on @#é?%gﬂggﬁ%ﬁ gﬁggggéaﬁé%%gs%%S%%%#ﬂ¥g% ggaﬁ%?egggﬁgéfé?
intersections gfeddt ifHeexRetehiHgbesnanché atimed igreEibelts, 10ti bse2 sest i ons
of lattices, or the apexes of a large nunber of equilateral triangles. It
is especially poefemablte the positimmy of tHee thmooaghhhbbess tiet he central
portion of the bundle of the hollow fiber nenbranes. In the present

i nvention, § hethoewakrhales B¥e prefsrpbdyefabngd fasdpldovisieWpeRi BRery of

t he bundl e of the. hollow fiber nepbranes so as to jut_out beyond the ends
of the hol | onweXPhaRa kR rith&d ven Py FBFﬁPﬁnt%?rc%ﬂ%ﬁHEP f@ﬁ%%éﬂrFSEﬁaed by

t he adhesion and fixati yer .t he t ' . gth
of a portion ofg?ﬁeaéﬁ){ﬁk%é}éaﬂ%%§%f§gWhF§% Fﬁ?éﬁééﬁh?ﬁ%%Fgﬁg%éﬁggfggathe

hol low fiber BRMRRLANESHESI SERAROGAKaRT ohN8elt 25R] S0P eddipl Gamltr ittige, the
vol une of a gas supplied and the diameter and nunber of the through-holes,

it is preferabliytersattions of multiplexed circles and radial lines, the

10 intersections of lattices, or the apexes of a large number
of equilateral triangles. It is especially preferable to
form many of the through-holes in the central portion of
the bundle of the hollow fiber membranes.

In the present invention, 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 bottom 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



200 mm for preventing dispersion and | oss of the gas. Wen 25 said portion
is too long, the total length of the cartridge is undesirably |ong,
resulting in the formation of a useless space. Wien 2%iEblpnranyoi2008 t oo
short, the gas supplied to the cartridge is undesirably dispersed and 25 --
February 2003 11 lost in the lateral direction wthout bei.ng effectively

i ntroduced into the through-holes. The shable of section in the direction of

or ‘the 11 ke, WHBHEr B EBF 11 R D SREEREHFRAnF PROTS HIUR9 SRARCCE R Ynape of
section is pre&g&gphﬁc&ge¥§@gqﬁﬁ§th&gﬁghgﬁoigg.cartridge head, and a round
y erab S

shape is espe- cia pre e as th ape of section. The holl ow fi ber

menbrane cartridge of thend GHARSFH seBYeHhi DN € i dtaduced @bamed | ows.
A bundl e of hollow fiber nenbranes whose hol |l ow portions have been

st opped at .one texdodf thaebbtinath ecirgy il3seaiyedei ntund, sprdnd,dgexhgadal?, and
an adhesive is introduced into the <cartridge head 12 to adhere and fix the
hol I ow fibeP 15ViddnBFakBs tbkenecWagsBt kBe GRFtEiEs dsaf@tf iR 2hElbtFRT e of

the hol | ow fi ber, nenb to_the cartridge head 12 tt it
he passage of SiURAREr{ FBF PIREY SusecrAER Ro| PEREFTREY diifhPaR8s and ( ne
dhesi d figak t t - _th

ol Tow fibor 20 Rimtakcs . CARG e Bas 26r PheRATI i oar Sesr anes

are inserted i Hig1aweke@arabng 48 thd kabeSbepBeBgibhei r  hol | ow porti ons,
and a predeterm ned rod, pipe or plate

The hollow fiber membrane cartridge of the

10 present invention can be produced as follows. A bundle of
hollow fiber membranes whose hollow portions 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 adhere and fix the hollow fiber

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 14a 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



for formng through-holes 14a is set in the bundle of the hollow fiber
menmbr anes. Then, an adhesive is introduced 25 into the bottomring 13 to

‘adhere and fix the hollow fiber nenbranes to one ano2$eFelamuaxydi2903 and
fix the bundle of the hollow fiber nmenbranes to the bottomring 13. In

this case, the hollow portions at the ends of hollow fiber 25 February
2003 12 nenbranes are seal ed-with the adhésive at the same tine.

Thereafter, tngefAthndl RE-OhAe,toh LRLM A YOUAN tHloLgRe lathd 3 taken

out of the adhesion and tixation |layer t orm t hrough-hol es 14a. The
following is arhereeseid) &hd rdd,0ipRi B2 Plath afdx fRrmingMtRgough-

t hrough-holes 14a is set in the bundle of the hollow fiber nenbranes,

foll onwed by atlb@esohdanis fiadan omt afidthbeadnesiomeand ffdxatdpni hgyer

t hrough-hol es 14a is taken out, after which a bottomring 13 is fjxed at
the periphery &b faEmatimeeiadirhadess ilfati otha ofqlhnuingy 1§dAESP RPHHRA di ng.

Al I f k fil ' ig. .1 i,Si L

101 | ow 11 beb. menBPanubLRs 197 G PF ferpiage bt YEMIN 2 18petdedtand

fixed therein iyy cfEPhEhORL QLI nbT1lh FiBer meMPRIAl, Lolapakasny tank
or T1l ed, e

type filtra- tion apparatus ering raw water I ch can used

for water treatRmebibl AREUEikdk idH Diadhid ¥handnBaetRent | foof rfdAmdngar ge
vol une of raw water such as river water, |ake water, underground water,

sea water, |ife&hrvasgh-hales 124 ix takhmsoutal afterewhidlera bptdom Iindt i on
tank 2 of the tank type filtra- . .
13 is fixed at the periphery of the adhesion and fixation

10 1layer by adhesion or welding.

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



tion apparatus 1 is conposed of a tank main body 2a and a
separation plate 5 and a partition plate 6 are fixed on the inner wall
the tank main body 2a at 25 predeterm ned heights,

lid 2b, and a

of

or the like so as not to permt the passage of liquid either in or out.
feed water chanber 7 is fornmed of a space forned by the |ower portion of

the tank main body 2a and the 25 February1?003 13 separation plate 5, and

o e ro e opapbeLe fod $100ETY a8k 2 208F SR L 1608 T ] 01

of the tank maln

eparation plate 5 an

6. A treated yatgrsgdatRimbd by tReMRd@fe HorRaca ber tré Hynb ddia

partition plate 6 and the lid 2b through a packing 9.
the inside of bbdyf2if ridtd separatliiod piatie Vi deadi itheopahtithorepkatanifor s by

the separa- tion plate 5 and partition plate 6 fixed in the filtration
tank 2, and eadhthehtedyvattesr chembeand0chstfomrpsd oo sRaceofprredhy

I nvention i s suspended, in the

; .
by the part?ti GHepPéFEi"ﬁlpnﬂPé-aﬂ*?ragi £ngnthReat+d @%%IIHPHQR Iﬁtegﬁng%Sv i ber

wat er. chanber Wit

menbrane cartridge 4 su§ﬁgqgﬁgfé?§§52§§9%{ﬁgﬁ?qhs?geapﬁﬁéﬁgGEEi{%%E§§n

t hi ckness so as to have'a s

ngt and a

applied by thechgkl Qwiﬁgfg‘}idé@mﬁ:%ﬂ%h%a{:ﬁ%@ AL MRS tReCEEPASa- A

plurality of

cartridges 4 ardohopletead Hdgairarinieadppaset 6 ofixerf imhehepdilttabioml ate

t hr ough- s b6a for inserting the hollowfiber nenbrane

6. 20 In the lower portion of each through-hole 6a of

10

15

20

25

tank 2, and each hollow fiber membrane cartridge 4 of the
present invention is suspended in the feed water chamber 8
with its one end held by the partition plate 6.

The partition plate 6 holding the hollow fiber

membrane cartridge 4 suspended therefrom is made in a

predetermined thickness so as to have a sufficient
strength to withstand a load applied by the hollow fiber
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.

In the lower portion 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
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

e partition plate

As descri bed above,

hel d

r e2pctabmury 2003wel di ng

A



the partition plate 6, a projection 6b jutting inside the through-hole 6a
in the direction of dianeter is forned, and the |lower end of the cartridge
"head 12 provided at the periphery at the upper end @5 tRebrvwalryo@0PBber
menbrane 25 cartridge 4 is caught by the projection 6b to suspend and hold
the holl ow fiber nenbrane cartridge 4. As another enbodinent, the
following is possible: a collar jutting d&dtside in the direction of
dianeter is formed on the 25 Fehruary 03 .14 .cartri ¢ et dd S
underside is b?%ﬁ’-gﬂlt&qenploeaggntagct lilfla'\?vi %&)?%sen%eoﬁ%gt}j’g ggg%otrﬂﬁe?h% pardttlttion
pl ate 6 throug; t e i lav@Wef LResudddr ane
cartridge. 5 Aﬁlgt}r?ﬁéglﬂ%fisglrﬁ&ﬁéeggiﬁﬂg ﬁﬁ%v%ﬂ%c@grt%ed on the wall
surface of eaC?aéiaéouw-Mptxﬁaaaa hbed petié i Ko Xliow [Hidies Gembrané he out er
wal | surface of the cartridge head 12 is bonded to the O-ring 15 by
pressure wel di ngrtwhdgeby the cartridge head 12 is attached to the
partition plate 6 10 so as not  to_permt the passage of |iquid either in or
out. A grodve for fittiHy QHENGE APnds 151%4R4 &ith EFas¥er SFnEar™meh Phe
cartridge head_12. The uppgr_ ed face of the cartridge d L S; ored
by a nmooring nﬁﬁﬁewaﬁg %?gﬁcef‘la‘gfelf@é: ﬁBBW%@H}@# i%q%%g;%%a#@g%?%%%g of

each through- hql agof rditdOnaRhakgr e F {1t RS FeTRvyabhead
whereby the ca tlglt gg h%agetﬂl)é;l clsdsé%‘]:?xg I]'t gafh%éga‘?tition pl at e\% ang t he

hol I ow fiber merhsaBengadt todgee o-rdngt abl yyapeessweatweslding, hehkrebya-
tion tank 2.

the cartridge head 12 is attached to the partition plate 6

10 so as not to permit the passage of liquid either in or out.
A groove for fitting the O-ring 15 therein may be formed
on the cartridge head 12.

The upper edge face of the cartridge head 12 is
moored by a mooring member 16 which has been provided on

15 the wall surface of each through-hole 6a of the partition
plate 6 so as to be removable, whereby the cartridge head
12 is fixed to the partition plate 6 and the hollow fiber
membrane cartridge 4 is stably accommodated in the filtra-
tion tank 2.

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.



20 In the above structure, during filtration opera- tion using the tank
type filtration apparatus 1, raw water fed into the feed water chanber 7
through a feed water inlet 2c provided in the | ower p@st Febrahz{h2003nk
main body 2a of the filtration tank 2 by neans of a punp (not 25 shown)
Is fed into the feed water chanber 8 through the nozzle 5a of the
separation plate 5 to fill up the feed walér chanber 8, and is then

conducted to the periphegﬂ surface of each hollow fiber menbrape_3. 25
February 2003 15 The raw Sl WkGr CRETpEPFpREFIPRAT e &dh &R6H BRA 1PV ber

nmenbrane 3 is féidar el MWRdRE 9r§§:¢1l{dleﬁ1%°?i heth reggéll_eoyy:}{ri ber nbrane 3

. ough e .
fromthe outside to the 1nside, CEr el WATErT i 5 i MT oduced i nto
the treated 5 wigiellow lFaBleer mdbi i OUDhe Adie tREBAEs YRR Ko Sk Ofndile, hol | ow
fi ber nmenbrane 3. The filtered water acconmpdated 1n the treated water
chanber 10.i s takkrtheutfidterbeé witét rid iiortroainked fhtoughe acddsarided wat er
outlet 2d provided in the upper portion of the lid 2b. 10 As anot her
filtrati on Sperttesh dhambed, 18 Herowsh e apenedoppper vnd oL dh® i ses
carrying out filtratian b¥ sucking air in the treated water chanber 10

through the t SRRy FAPEF BERPERRS S by Theabilbered Hatigtomasempodased

shown) to redu t e 1| L1 t.he feed 15 water, chanber 8
W th )raw wat er.cﬁb\hégget r%%ﬁ:gfil B #b‘g?%%ﬁ)&g)né‘g §aggg gﬁ%j %%tgbe to back
washing with thei fidd@opd ceakesd, thhudn |4 & @ tet@l@tel SostiPpt I £¢ through

the treated water outlet 2d and
provided in the upper portion of the lid 2b.

10 As another filtration operation method, a method
can be adopted which comprises carrying out filtration by
sucking air in the treated water chamber 10 through the
treated water outlet 2d by means of a suction pump (not
shown) to reduce the pressure, while filling the feed

15 water chamber 8 with raw water.

When the hollow fiber membranes 3 are subjected
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



allowed to flow backward into the feed water chanmber 8 to 20 renove

~suspended materials (materials incapable of perne- ating the nenbranes)
accunul ated on the outer walls of the hollow fiber rRiiBehruary 28P8er

which it is introduced into the feed water chanber 7 through the nozzle 5a
and then discharged fromthe filtration tgyk 2 through the 25 feed water
inlet 2c. Wen the holl ow fiber menbranes ¥ are subjected to air bubbling,

air is supplie f e r h air inlet
2f provided |ng?ﬁ£r2%6€£<%ﬁ§$?%5%oggnﬁgﬁ%o ortloﬁlg ?ﬁg fgﬁi mai n body

2a, with the fg@gfereh&ib&harran 184df hitﬁdrawtxbwaw Waher aid haid piease
pres- sure has been adjusted in the feed water chanber 7 flows as bubbles

into the feed waterhas adoden éﬁjﬁs&bddinﬁthetfmediW&neanhamberhVOQbmwshe
nozzl e 5a provided on the separa- tion plate 5, and the a|r I s conducted to
the side of thes Eébbbﬁ%ryméﬁ thec el Vater | seambrinth fid 18 MoRRt FRE bot t om
ring 13 thr gh the throu hoIe 14a of .t he adhes)i on, and I xatiopn_| ayer
14 to stir téP i H2 ﬁE’b hFh€°f51ﬁo$?o%f?Y éﬁdlﬂ9ﬂ§P§n8§p§r§nd

vibrate the hol;qy gigsgheﬁem G At v e Pales L bRetne

suspended naterl- to the surfaces o ber

menbranes 3. Norighevfubat @ei’cﬁ MdiNSwBRSE rPRERDBEINOT3 t o em@ pateom
chanber 8 is discharged fromthe filtration tank 2 through 15 an air outl et

2g provided in i appehrpoghi e dfhrdught-ankesnbdia dbdyhPadhesivheaabove
air bubbling operation, for exanple,
fixation layer 14 to stir water in the bundle of the
10 hollow fiber membranes 3 and vibrate the hollow fiber
membranes 3. Thus, the air peels off the suspended_materi-
als adhering to the surfaces of the hollow fiber membranes

3. Air accumulated in the upper portion of the feed water

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 Z2a.

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



air, nitrogen gas or oxygen gas is supplied at first, with the feed water
chanber 8 filled with the raw water, nanely, 20 with the raw water being at
‘rest and staying in the feed water chanber 8. After 2% rFéhmysax 0%3he
above-nenti oned 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 135 2d. The filtered water

comtaining | oo SYRERIRLATILCE! AkSoROELer Ll ol SHRRRISI i ke

e Separation plate

5, the feed wgler,ahaiey opedatiblCofeefe &K Wd¥ing2opeaadidh mepr uary

2003 17 acconmmopdated 1 n"a waste water tank (not shown). Either the air

bubbl i ng oper abé ofafiddioinclt Wazbitngangetisé i frreqmsnciles odr thedback at
first, and the frequencies of the back washing operation and the air
bubbl i ng oper awashirg eopeyatdicer aldy thet eini bekbling optssdtion aget he
stability of the filtration operation. In additjon, an exanpl.e of _tank
type filtra?i oRrefgpabhy (deyeqmined) whdASr RERAECEIRA HAMG Sk 3B EYnRibr ane
cartridges of the rfsent,inventi n suspended fromand 10 fixed to a
treated water ﬁﬁﬁdgi PR IRP i P &ned below. In Fig. 4, each holl ow

{1 ber membrane cartrldder, Sddiciysheatodliom a0 etk @ibkaneloni pe 18

branched froma treate ader prprn 7, by using a cartridge head

col lar 12a pr O\aﬁ gdathst k‘?icg.e“i)phﬂmbrqfsihﬁetﬂxé BOLi6W dgtbdeatknbzaned a
clanmp 20 through a gasket 19. In the above structure, during filtration
oper a- cartridges of the present invention suspended from and

10 fixed to a treated water header piping is explained below.

In Fig. 4, each hollow fiber membrane cartridge
4 is suspended from and fixed to a branch pipe 18 branched
from a treated water header piping 17, by using a
cartridge 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 5Sa 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



tion using the tank type filtration apparatus 1, raw water fed into a feed
~wat er chanber 7 through a feed water inlet 2c provided in the |ower
portion of the tank nmain body 2a 20 of a filtration t2ABkFeb¥uamye2003,f 4
punp (not shown) is fed into a feed water chanber 8 through the nozzle 5a
of a separation plate 5 to fill up the fﬁ%d wat er chanmber 8, and is then
conducted to the periphery surface of eac hol | ow fi ber nmenbrane 3. The

raw water near & | o a4l fanekneepbarer Pipes 1fdl tered
under pressur eeﬁ$h?€3% eoth‘ﬁ@mﬁol ng\?ve?i ger menbr ar?e 3 fromthe o}%{%i de to

the inside, anghéheiltddc] adteat eh tBei Piéothadhtoit heber piphtedisat er
header piping 17 through the opened upper 25 February 2003 18 end of the
hol | ow fi ber ndirschaegdd afmbnt khebfabthapipe U@k 2rivdroughepelropte® in the
treated water header p‘i_?fi n%is di scharged fromthe filtration tank 2
through a treavegeryaukletodd oroyddshoin dkle i ph&aien oY A2body 2a. 5 The
concentrated water not fjltered thro the _hol.l i S

di scharged Yromthe filt ic(?ﬁ‘cef‘&ﬁﬁgggt‘ﬂ?‘b%r{mé: %&%&%ﬁ?a?ﬁggﬁ t?héout | et
29 of the lid Oy ' PReY sPA% bERTr d I ithlel @il eRatagk 2.
When t he hol | O\Pvg?fl'g{é’r ¥%€§§r%%§%§re#ri dggsa4gare <£)élo subjected to air

bubbling, air iankUpPthesugt 4 idoticentrhlted #eeer VAlElets taiodr thet hidugh an
air inlet 2f provided in the lower portion of the tank nmain body 2a, with

the feed waterbchaobtded fnltled upgdr pawtiwaheof Tihe fiktndidoa pea¥-2sure

has been adjusted in the feed water chanber 7 flows 15 as hubbl e§ into the
feed water chanber 8 filWeen e hoddow fiber membrane cartridges 4 are

10 subjected to air bubbling, air is supplied at first to the
feed water chamber 7 through an air inlet 2f provided in
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
membranes 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



raw wat er, 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
menbrane 3 fromthe bottom ring 13 through the throghHebraary43088 t he
adhesion and 20 fixation layer 14 to stir water in the bundle of the

hol | ow fi ber nmenbranes 3 and vibrate the hollow fiber nenbranes 3. Thus,

the air peels off the suspended nateri- al® adhering to the surfaces of the
hol | ow fi ber menbranes

Th i.hat h b hpl He b
menbranes 3 25 is di schgﬁﬁea ﬁ%lfnrﬂ%% ﬂeta §¥: he % E}Lg&? hlir)oduf)\# aln grr
outl et 20 PrOVLASCeRd) hydntich hgedwéyﬂnmmauc@alskhgya@éaaemLtafy 2003
19 The hol | ow rane cartridge 4 of the present invention has

no-cyl i ndri cal tgaspéipiidricand hencéheapepésias wikrdthencef cabs peokiiaw
vibration of its hollow fiber nmenbranes 3 as nmuch as possible. Thus, the

ability 5 to pétbepfremhrepesdddasamechass pessihileat eBhuos, tthe ARidity
surfaces of the hollow fiber nenbranes 3 at the tinme of air_bubbling

operation can be Papt vkl susmendsd Babpehabe acmnmBHiaked RBefBY B??eian

ly be disch df t.h b d
Fur thor nor e, - SPHEESGeE PhITToReiiny T30PR, PERG SRS Beviond e CBRGRE of ¢ he
hol Tow fiber %ﬁ% ho}ou cE‘i' e@aﬁt Béhfm PYFL4 erhgxd)fthreh%usﬁeh&é’c\l\/ fiber

menbrane cartridge 5 es 1l4a are provided in an adhesi on and

fixation layer m%eemawepeémid mer ldéﬂ shdelyabgadi stiytdeat] faam bhe
efficiently intro 15 duced into the bundle of the hollow fiber menbranes.
hollow fiber membrane cartridge 4. Furthermore, since a

10 bottom 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 14a
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.



Therefore, when the cartridge of the present invention is wused, air
bubblki ng operation can be efficiently carried out, so that the filtering

capability of a filtration apparatus can be naintai ne@ssFabkyat@r26030n9
period of 20 tine. 25 February 2003 -20-Clains 1. A ﬁo'T'I—Tr%eT—ow

menbrane cartridge including a bundle of a plurality of hollow fiber
menbr anes, both ends of which are fixed by adhesion, a cartridge head
fixed at the periphery of 5 the bundle at one end so as not to permt the
passage of liquid either in or out, @™ bottomring fixed at the

bF 1 qui o eitner A o0 SyoFivat sphiiEind Qfer2 BB  She Sl B bppalef 0707
are not conneqligha3apyf bxqhiibl Aler! ReRBRALAL S borkBaliel bOYREE QN at the

end of each I~ nmenbrane on the cartridge head si 'S en, the

hol I ow port§gadbyt BAKERO acefit HAghORedd DB xdE e RRE Pk ipREry R t oM
ring side is sealed, and a plurality of through-holes are provided in an

adhesi on AndcHe xindle | £y edneorerdnesdodd onot Stoi peraite thaheassdget ey end of
the bottomring is fixed to the periphery surface of the bundle of the

hol | ow fi berl ipriidr aetsherscirasoxt cogtust andit abdyasivem heingndfigfedt e hedl e of
the hollow fiber nmenbranes. 2. _A hollow fiber nenbrane cartridge according

to claimil, pexipheavepf tbe dundlerdbidderotherasnd €8 darnchk tot Bexwiti phery.
5 Lo LB S LY hd R0 PR S el ond 2R
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 wmembrane 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 Elaim 1

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

wherein said hollow fiber membrane cartridge(s). is supported



4: A.tank type filtration apparatus according to claim3, wherein said
hol | ew fi ber nmenbrane cartridge(s).: is supported 21- 25 February 2003 in a

suspended state. 5 5. A tank type filtration apparatus DPHYHr3aRY 300
filtration tank, a separation plate, i partition pl ateTm_nm'tglgw—rqr-ger
menbr ane cartridge(s) according to: claim1, wherein the inside of the
filtration tank is divided by the separation plate and the partition plate

to formfeed, water ch e 10 and said hollow fiber nmenbrane cartridge(a)

rs,
i s ' suspendetl i FugBfndedeetaigt er chamber with its one end held by the
arat us acc ' to claim®,

partition, plate, 6. tank.type f.iltratiop ap oJ.di ng .
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plate.

6. A tank type filtration apparatus according to claim 6,
wherein the end of the bottom ring is fixed to the periphery
15 surface of the bundle of the hollow fiber membranes 80 as to
jut out beyond the end of the bundle of the hollow fiberl

membranes .
7. A tank type filtration apparatus comprising a filtration
tank, a separation :.J_'_late, a treated water header piping,
20 branch pipes branched fxom said treated water header piping,
and a hollow fiber membrane 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 vherein the end of the bottom ring is fixed to -Ehe periphery
surface of the bundle of the hollow fiber membrar-les so as to
jut out beyond the end of Ehe bundle of the hollow fiber

membranes.



22 fiber menbrane cartridge(s) is suspended fromthe branch pipe by its
collar. 9. Atank type filtration apparatus according to claim 11,
wherein the end of the bottomring is fixed to 5 the25cFebkeayys2003ice of
t he bundl e of the hollow fiber nenbranes so as to jut out beyond the end of
the bundl e of the hollow fiber nenbranes.

fiber membrane cartridge(s) is suspended from the branch

pipe by its collar.

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.



