DESCRI PTI ON HOLLOW FI BER MEMBRANE ELEMENT, FRAME FOR HOLLOW FI BER MENMBRANE
ELEMENT, AND MEMBRANE FI LTRATI ON APPARATUS 5 TECHNI CAL FI ELD [ 0001] The
present invention relates to a nenbrane filtration apparatus which is
imrersed in a septic tank 10 containing sewage and filters the sewage. Mre
particularly, it relates to a nenbrane filtration apparatus in which a

wat er collecting cap of a hollow fiber nenbrane el enent havi ng bundl ed

hol | ow fi ber nmenbranes is providegamipra gy oove for engagenent with a

el enent supporting 15 nmenber, and the groove is engaged with a beam of the
el ement supporting nenber, thereby facilitating detachnent of the holl ow

fi ber nmenbrane el enent. BACKGROUND ART 20[ 0002] In general, a nenbrane

filtration gppavat wgpPR MEMBRANE ELEMENT, FRAME FOR HOLLOW FIBER

MEMBRANE ELEMENT, AND MEMBRANE FILTRATION APPARATUS

TECHNICAL FIELD
[0001]
The present invention relates to a membrane

filtration apparatus which is immersed in a septic tank

10 containing sewage and filters the sewage. More
particularly, it relates to a membrane filtration apparatus
in which a water collecting cap of a hollow fiber membrane
element having bundled hollow fiber membranes is provided
with a groove for engagement with a element supporting

15 member, and the groove is engaged with a beam of the
element supporting member, thereby facilitating detachment

of the hollow fiber membrane element.

BACKGROUND ART
20 [0002]

In general, a membrane filtration apparatus of an
immersion type using a hollow fiber membrane is used in
such manner that the membrane filtration apparatus is
immersed in a septic tank, and suction-filters sewage

25 containing suspended substances through a hollow fiber

membrane, thereby providing filtered water.



i mersion type using a hollow fiber nmenbrane is used in such manner t hat
the nmenbrane filtration apparatus is inmmersed in a septic tank, and
suction-filters sewage 25 contai ni ng suspended substances through a hol | ow
fi ber nenbrane, thereby providing filtered water. [0003] The hol | ow
fi ber nmenbrane is often used by bundling a | arge nunber of hollow fiber
menbranes in thread formto provide a cylindrical cartridge. In the
cartridggpo@sljarge 5 nunber of the hollow fiber nenbranes are bundl ed, one
end of which is closed, and the other end of which is opened. The sewage is

sucked from t henhepenienes rabetrtheich@lrlow fiisberr trenisare st e uprdvirde & i1 tered
wat er through the holl ow fi ber nmenbranes. 10[ 0004] The wat er

col | ecti n@refef ntimpaey odf hidia offe fikaie rdrdraaid o rapPadeidl S d¥n pcporti onal
to the suction power. For increasing the water collecting amount, it is

ef fecti verbeidener s§1andarige Inwaberiefget.herqathei dgesriagkheaseptige 15
tank. This is because a |arge water collecting anmount can be obtai ned by
usi ngg a hampe rngrbenheoholiewe &ibeird gesmbsiafdst anreolsinglegn dritoughi t he wat er
col l ecting anounts of the individual cartridge are small. [0005] 20Patent
Docunent of dihdechodes cd ofsield, r athidon happahatrugnd Ml dw dddrieat.
subnodul es each containing hollow fiber nmenbranes in the formof a
cylindri Cake cawbpgedde atuekkastfened the ppev deds wil ttheamdld g Widded y of
units are stacked and fixed to a frane. In the filtration apparatus, 25 the
upper pamesbatinelse tioowrofiildeerf id tlemeduwas ear & hfroxeth Ithguineltlioght |y t o one
mani fold. A water collecting tube is
fiber membranes.
10 [0004]
The water collecting efficiency of the membrane
filtration apparatus is proportional to the suction power.
For increasing the water collecting amount, it is effective
to immerse a large number of the cartridges in the septic
15 tank. This is because a large water collecting amount can
be obtained by using a large number of the cartridges
simultaneously even though the water collecting amounts of
the individual cartridge are small.
[0005]
20 Patent Document 1 discloses a filtration apparatus,
in which four filter submodules each containing hollow
fiber membranes in the form of a cylindrical cartridge are
fastened to provide a unit, and a plurality of units are
stacked and fixed to a frame. In the filtration apparatus,

25 the upper parts of the four filter submodules are fixed

liguid-tightly to one manifold. A water collecting tube 1is



engaged with the manifold, and filtered water fromfour filter subnodul es
can be collected fromone manifold. [0006] A |large nunber of the units
containing four filter 5 subnodules are aligned to fabricate one nenbrane
filtration apparatus. [0007] There is a problemthat the suspended
substances in the sewage are attached to the hollow fi ber nenbrane to 10
decrease the filtration efficiency. Accordingly, a diffuser is provided at

the | oneenpalge il thid il iSHAMRAWRS ARG Ad Wt APR A £Q,4 he nodul es
periodi cal I'y.” The suspended substances attached to the hollow fi ber

nenbr anes jake rdetaghe 1and JemMed N it dhe Bidm oe dehiQeess is referred
to as air scrubbing. Patent Docunent 1:JP-T-2002-542013 DI SCLOSURE OF THE

| NVENTI ONp3@ eRr obl enms to be solved by the Invention [0008] The manifold for
fixing a plurality of filter
A large number of the units containing four filter
5 submodules are aligned to fabricate one membrane filtration
apparatus.
[0007]
There is a problem that the suspended substances in
the sewage are attached to the hollow fiber membrane to
10 decrease the filtration efficiency. Accordingly, a
diffuser is provided at the lower part of the filter
submodules, and air is applied to the modules periodically.
The suspended substances attached to the hollow fiber

membranes are detached and removed with the air. The

15 process is referred to as air scrubbing.

Patent Document 1: JP-T-2002-542013

DISCLOSURE OF THE INVENTION
20 Problems to be solved by the Invention
[0008]

The manifold for fixing a plurality of filter
submodules has a locking mechanism and a clipping member,
thereby making the filter submodules detachable. This is

25 because the manifold and the filter submodule are

necessarily engaged liquid-tightly, whereas the filter



subnodul es has a | ocki ng nechani sm and a clipping nenber, thereby making
the filter subnodul es detachable. This is 25 because the manifold and the
filter subnodul e are necessarily engaged |iquid-tightly, whereas the filter
subnodul e i s necessarily exchanged since it is unavoi dably deteriorated by
aging. Furthernore, since the filter subnodule inmrersed in the septic tank
is significantly heavy, the manifold and the filter subnodule are 5

necessari ed fir f.qr Ll i t filt.er .su : l.ong with
ho mani ForACoPIscd st SofissPRai rrishire L aaries v PBBOs S Rsler. “the
mani f ol d : frisldt er ul l.gh b K ed in the
septic tg%E%fg?%gtSFOFthég%%griggrg%g%ﬁﬁ%g'a?gxgsfgﬁgurgw?%§be det ached

from each@faer,1 SMirkl2 ARV isges nd fsfeilgcﬁlilct ¥ 9k @changiing heify Iter
subnodul e. 15 Means for solving the Problens [0010] Theé invention

has beenndavel oped kAnYifgWOhndne Hal ¢firRnt ISoRGH RIS, and provides
such a hollow fiber nenbrane elenent that is engaged liquid-tightly with
the 5 necessarily engaged firmly for pulling up the filter
submodules along with the manifolds fixed to the frame from
the septic tank.
[0009]
HoWever, the manifold and the filter submodules,
10 which have been immersed in the septic tank for a prolonged
period of time, are difficult to be detached from each

other, which provides difficulty on exchanging the filter

submodule.

15 Means for solving the Problems
(0010]

The invention has been developed in view of the
aforementioned problems, and provides such a hollow fiber
membrane element that is engaged ligquid-tightly with the

20 water collecting tube, and is fixed firmly to the frame
upon pulling up from the septic tank, but can be easily
detached therefrom upon exchanging, thereby facilitating
the exchanging operation.

[0011]
25 Namely, the hollow fiber membrane element of the

invention has bundled hollow fiber membranes that is



20 water collecting tube, and is fixed firmy to the frane upon pulling up
fromthe septic tank, but can be easily detached therefrom upon exchangi ng,
thereby facilitating the exchangi ng operation. [0011] 25Nanely, the hol | ow
fi ber menbrane el ement of the invention has bundled hollow fiber menbranes
that is engaged liquid-tightly with a water collecting cap having a water
collecting port, and the water collecting cap is provided with a groove for

engagi ng Wlyed SURRAId-ingrheamipravided on adra il Wi2lhaying o The

invention al so provides a havi ng a supporting m for engagi ng with

the hol | Quwileibel 1MREiane &I QM NAHNG, A Mty 16l e ig, cap with a

groove. The invention further provides a nenbrane filtration apparatus 10

havi ng t BeRaldeeWwfiithers w\%‘eﬂﬁl %Egihﬁ‘/iﬁ%@ é"’asttg‘p’pcﬁodi'r?&tﬂéhgn cap wth
a groove, which is engaged with the supporting beam of 'the frane.

Advant ages oQfi dlele dnnvee e 15[ 0013] The hol | ow fi ber nenbrane

el enent of the invention has a water collecting cap with a groove which is
engaged lfiggyixd-tightly with a hollow fiber menbrane, whereby the hollow

fi ber nmenbrane el enent can be fixed to the frame by 20 engagi ng the groove

with the supporhiend nRRamih thed § 1 deld RAMdGld davitrke Oroove of the
wat er collecting cap nay be provided in the horizontal direction and nay be

engaged Wiiphdirte nsupRet i ReRPEHELRAITIY Y iZANtA) |8 ddomde-ddane,
t her eby providing high | oad resistance in the
element having a water collecting cap with a groove. The
invention further provides a membrane filtration apparatus
10 having the hollow fiber membrane element having a water

collecting cap with a groove, which is engaged with the

supporting beam of the frame.

Advantages of the Invention
15 [0013]

The hollow fiber membrane element of the invention
has a water collecting cap with a groove which is engaged
liquid-tightly with a hollow fiber membrane, whereby the
hollow fiber membrane element can be fixed to the frame by

20 engaging the groove with the supporting beam of the frame.
In particular, the groove of the water collecting cap may
be provided in the horizontal direction and may be engaged
with the supporting beam extending horizontally from the
frame, thereby providing high load resistance in the

25 vertical direction. Accordingly, the hollow fiber membrane



25 vertical direction. Accordingly, the hollow fiber nenbrane elenent can
be easily pulling up fromthe septic tank upon exchangi ng the el enent.

[ 0014] Further, the hollow fiber nenbrane el enent of the 5 invention is
fixed to the frame by sinply engagi ng the groove provided on the water
collecting cap with the supporting beam of the franme, whereby the el enent
can be easily detached fromthe frane. [0015] 10The water collecting cap

and the tnamenar %a%n%%g%%swltyh tpeaqqhn%t @%;’f%?rt%@’ dstétggcivaattearnm ting

port and the water collecting tube can connecte each ot hér by

fasteni ng,am06dhRakyef enlilegcstructure with a clanp. [0016] 15 The frane
of the inventidon has a supporting beamfor retaining a hollow fiber

menbr ane (glhgagnt . The supporting beam may be such a beam capabl e of being
engaged with the groove of the water collecting cap. The frame may be in a

linear shape agyh@RErast+aB hHohedded pkrenghb ok Re4Rnebka ned whereby
the frame can be easily produced. [0017]

5 invention is fixed to the frame by simply engaging the
groove provided on the water collecting cap with the
supporting beam of the frame, whereby the element can be
easily detached from the frame.

[0015]

10 The water collecting cap and the frame are engaged
with each other, whereby the water collecting port and the
water collecting tube can be connected to each other by
fastening an ordinary ferrule structure with a clamp.
[0016]

15 The frame of the invention has a supporting beam for
retaining a hollow fiber membrane element. The supporting
beam may be such a beam capable of being engaged with the
groove of the water collecting cap. The frame may be in a
linear shape as long as an intended strength can be

20 obtained, whereby the frame can be easily produced.

[0017]

The membrane filtration apparatus of the invention
has the hollow fiber membrane element and the frame,
whereby the apparatus can be easily produced, and the

25 hollow fiber membrane element can be easily exchanged.



The menbrane filtration apparatus of the invention has the hollow fiber
menbr ane el enent and the franme, whereby the apparatus can be easily

produced, and the 25 hol
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Description of Reference Numerals and Signs

[0019]

1 hollow fiber membrane element

3 membrane filtration apparatus



a nenbrane filtration apparatus 3 containing a frame 60 20 havi ng engaged
therein the hollow fiber nenbrane el enments 1. Description of Reference
Nuneral s and Signs [0019] 251hol |l ow fiber nenbrane el ement 3nmenbrane
filtration apparatus 10hollow fiber menbrane 20water collecting cap
21groove 22water collecting port 527rib 30cap nut 40cylindrical case
60f r ane

10 hollow fiber membrane

20 water collecting cap

21 groove

22 water collecting port
5 27 rib

30 cap nut

40 cylindrical case

60 frame

70 water collecting tube
10 75 diffuser

BEST MODE FOR CARRYING OUT THE INVENTION
[0020]
Embodiments of the invention will be described with

15 reference to the drawings. Fig. 1 is a cross sectional

view showing an embodiment of the hollow fiber membrane

element according to the invention. The hollow fiber

membrane element 1 of the invention contains hollow fiber

membranes 10 and a water collecting cap 20, and may further
20 contain a cap nut 30 and a cylindrical case 40.

[0021]

From 50 to 2,000 threads of the hollow fiber
membranes 10 are bundled into one unit bundle 13, and one
end thereof is closed with a hollow fiber membrane closing

25 member 12. The unit bundles 13 are fixed to a hollow fiber

membrane fixing member 11 at the end opposite to the end



70wat er collecting tube 1075diffuser BEST MODE FOR CARRYI NG QUT THE

| NVENTI ON [ 0020] Enbodi nents of the invention wll be
described with 15 reference to the drawings. Fig. 1 is a cross sectional

vi ew showi ng an enbodi nent of the hollow fiber nmenbrane el enent according
to the invention. The hollow fiber nenbrane elenment 1 of the invention
contains hollow fiber menbranes 10 and a water collecting cap 20, and
may further 20 contain a cap nut 30 and a cylindrical case 40. [0021]

From 50 tga2, 0QQ bBrgadsceéatherhoidowmdiker mpebr asesrifeaktobimgll ed into
one unit bundle 13, and one end thereof is closed with a hollow fiber

menbr ane MEFBSItnd 225 FBALBPLIOW THee LM HiATE &4 *13%FE8™PE%edlto a hol | ow

fiber meghiangf ttasbnglmf-‘gm 1ds aln 16,500 QPRGBSI LR ot BnkhBuRAde that has
been closed with the w1iber menbrane cl osi ng

and fixes the hollow fiber membranes 10 with open ends.
5 Accordingly, one hollow fiber membrane 10 is in a pouch
form.

(0022]

The material for the hollow fiber membranes is not

10 particularly limited, and a hollow fiber having membrane
permeability may be used. Examples of the material for the
hollow fiber membranes include polysulfone,
polyethersulfone, polyacrylonitrile, polyimide,
polyetherimide, polyamide, polyether ketone, polyether

15 ether ketone, polyethylene, polypropylene, an ethylene-
propylene copolymer, cellulose, cellulose acetate,
polyvinylidene fluoride, an ethylene-tetrafluoroethylene
copolymer, polytetrafluorocethylene and a composite material
of these materials.

20 [0023]

The water collecting cap 20 has in the body thereof a
manifold 25, a water collecting port 22 and a groove 21.
The water collecting cap 20 is engaged liquid-tightly with
the hollow fiber membranes 10, and the method for engaging
25 is not particularly limited. In the embodiment shown in

Fig. 1, the hollow fiber membranes 10 are once fixed with



menber 12. The hollow fi ber menbrane fixing nenber 11 bundles the plurality
of unit bundles 13 into one bundle and fixes the hollow fiber nmenbranes 10
wi th open ends. 5Accordingly, one hollow fiber nmenbrane 10 is in a pouch
form (0022] The material for the hollow fiber nmenbranes is not
10particularly Iimted, and a hollow fiber having nmenbrane perneability may
be used. Exanples of the material for the hollow fiber nenbranes include
pol ysul f one, pol yet hersul fone, polyacrylonitrile, polyimnde,

pol yet herdyd g11RQ! ¥aBkdeneROLYEE helx K&} a8 R0lMet e hset hgenket one,
pol yet hyl ene, pol ypropyl ene, an et hyl ene- propyl ene cogolyner, cel | ul ose,

cel | ul oseengesicst  1apéPyvLahri denbth | Uy i dvieravadtthpifeéet et r af | uor oet hyl ene
copol yrer | yt.etra reeth e : ite i o] se
poly cylg&dé'&g%]l fhua 9?_ y$go cﬁ(}g—r%ﬁ%@p%%ste 4@‘8%%& 2he &ﬁ%@ﬁ

mat eri al s. he waf er ecting cap as Int ody
t her eof aotdmictdng 28p a0warer festémed iwighpdte 22pamdta 3§y obherdly The

ont aned "2 ¢ Aivd TERE Mok RER T brC ChHy I 2 B HkarrEeur br 1y i m ted. 1n
t he enbodineniatehowdlilBcting cap 20.
(0024]
The water collecting port 22 is a through hole
penetrating the manifold 25 of the water collecting cap 20
10 toward the exterior, and filtered water obtained by
filtering the sewage through the hollow fiber membranes 10
can be obtained through the manifold 25 by sucking from the
water collecting port 22.
[0025]
15 The water collecting port 22 has a connecting unit
for connecting with a pipe connected to the water
collecting tube. The connecting unit is provided for
separating the water collecting port 22 and the water
collecting tube upon exchanging the hollow fiber membrane
20 element 1. The connecting unit is not particularly
limited, and any member that can connect liquid-tightly may
be used.
[0026]
In the embodiment shown in Fig. 1, a ferrule joint 23
25 is used as the connecting unit provided on the water

collecting port 22. The ferrule joint 23 has a joint in a

10



Fig. 1, the hollow fiber nmenbranes 10 are once fixed with the hollow fiber
menbrane fixing nmenber 11, and are then engaged |iquid-tightly with the
inner wall of the cylindrical case 40. The cylindrical case 40 and the
water collecting cap 20 are fastened with the cap nut 30, thereby engaging
liquid-tightly the hollow fiber nmenbranes 10 with the water collecting can
20. [0024] The water collecting port 22 is a through hol e penetrating
the manifold 25 of the water coIIecthg cap 20 10toward the exterior, and
filteredih@Per SBEAI REYIBE Fi Feet B¢ IR SeWRFESThEOTGRS 1R KA1 ow fi ber
menbr anes 10 can be obtai ned throu h the manifold 25 by suckin fron1the
wat er coPM&ELeCRg tHEFEC32. T@@ngr{B#ﬁejﬂéPErZéoFFeEPPHECESPtW? has a
connecting unit for connecting with a pipe connected to the water

col | ect i RGOLHEE. f?ﬁéuéSnﬁQéPFnﬁaﬁﬁpﬁ it e SEEd EF PG ¥ ting the water
coIIectlg% port 22 and th | ecting tube upon ex hanglng t he hol | ow
fiber me t8R8°53E8 e e S etTﬁ eé@ éﬁﬁeﬁg @ the RSe YR arly
i ted, and any mETer that, can connsel, I QUi gthy Ty, be Msed [0026]
easily.
[0027]

In the hollow fiber membrane element 1 of the

invention, the connecting unit provided on the water

10 collecting port 22 is free of load since the entire weight
of the element is retained with the groove 21.
Accordingly, the connecting unit may not have elongation or
resistance to load as far as the liquid-tight state can be
maintained.

15 [0028]

The groove 21 is formed on the outer periphery of the
water collecting cap 20. Fig. 2(a) is a plan view showing
the water collecting cap 20 viewed from the side of the
ferrule joint 23. The grooves 21 are formed in parallel to

20 each other with the water collecting port 22 intervening
between them. In other words, Fig. 2(a) shows an
embodiment having grooves 21 provided at a plurality of
positions on the outer periphery of the water collecting
cap 20, in this case, two positions which are

25 axisymmetrical with respect to the median line of the water

11



In the enbodi ment shown in Fig. 1, a ferrule joint 23 25is used as the
connecting unit provided on the water collecting port 22. The ferrule joint

23 has a joint

ina flange formhaving a dent 24 for a gasket forned on

the surface thereof. The ferrule joint 23 is connected with another ferrule
joint having the same shape, while interposing a gasket therebetween, and
the assenbly is 5 fastened with a clanp to provide a |iquid-tight
connection easily. [0027] In the hollow fiber nenbrane el enent 1 of
t he i nveSCRCHIRE Eondet ithg it Z9°¢dld e TR iR welt-&- /16"t diNct i ng port
22 is free of |oad since the entire weight of the elenent is retained with
t he gr ooV&XEicadc ddr@atgiar, itthdéhcofiddti®g unit may not have el ongation or
resistance to load as far as the liquid-tight state can be nmi ntai ned.

15[ 0028] [0023]

The groove 21 is fornmed on the outer periphery of the water

collecting cap_20. Fig. 2(a) is a plan view showi ng the water collecting
cap 20 viewed fr GMPPRE tdPdePsr™ ke Pdr Aulfe s K0 23 ITserdrsoves 21 are
formed in parallel to 20 each other with the water caqllecting port2022

i nt ervenith§ BEOREN Ahdmee Fi6t-h&) werds ths §atifa)cHdiGrEiqy cap
is engaged with the supporting beam 65 by interfitting the

supporting beam 65 to the groove 21 (see Fig. 2(b)). In

this case, the grooves 21 are formed axisymmetrically with

respect to the median line of the water collecting cap 20

10 in the horizontal direction (i.e., in the vertical

direction in the figure), whereby the water collecting cap

20 is restricted in rotational movement by inserting the

supporting beams 65 in parallel to each other into the

grooves 21, and thus a pipe 71 between the water collecting

15 port 22 and the water collecting tube 70 can be prevented

from being damaged.

[0030]

It is thus more preferred that the grooves 21 of the

water collecting cap 20 not only engage the hollow fiber

20 membrane element 1 with the supporting beams 65 of the

frame 60, but also restrict the element in rotational

movement. Figs. 3 are plan views showing other embodiments

of the grooves 21 of the water collecting cap 20. The form

of the grooves 21 is not limited to these embodiments.

25 (0031]

12



enbodi nent havi ng grooves 21 provided at a plurality of positions on the
outer periphery of the water collecting cap 20, in this case, two positions
whi ch are 25 axisymretrical with respect to the nedian |ine of the water
collecting cap in the horizontal direction (i.e., in the vertical direction
in the figure). [0029] A supporting beam 65 of a frame 60 is inserted into
5 the groove 21 (see Fig. 6), and the water collecting cap 20 i s engaged

wi th the suppo

A b 5 by . int it t ti b 65 to th
o oove 21 (see FArG. c0) PR s SORSELTRG Gsy AR B AR Fored
[ tri I i t.h t t h dj.an i f th t | ecti
cap 20 167 T Hbr SORAE ST 6t Fort (o 88 190t e Ver v et fon
the figure), V\her.%lt)ey tahc_e wat er. al,l e%tf' n Sc.%_piOZO i S J t.rSi cctaesde i w
rot ati onal BV ENet by b fs & HiTRg tHe suéjgjorltl 19 Vearts i T Paral el to
h oth i.nt.o th 1, d.th i 71 t t he .wat
ol | ect| R 18 1067 23 IR DHE SFalB? ‘BT 20t ing YUBE 6 Ca 156 (Y Bent ed
f [ d . 030 . t s th hat . th
o el g, 0atRncey LR030 esinrnhabtob 2uBo TR B RS EERERCERROTS RS 1, e

20 menbr ang el eent Ll ol Be SURPYLING heAns 65 af S he frame 60, but

al so restr the “elenment 1'n rotational novene I'gs. 3 are plan views
show ng %%g%gg%g%%q%gents of the grooves 21 of the water collecting cap 20.
The form )

[0032]
Fig. 3(b) shows the embodiment that the grooves 21
10 are formed in the triangular form that is axisymmetrical
with respect to the median line of the water collecting cap
20 in the horizontal direction (i.e., in the vertical
direction in the figure). In this embodiment, it is
preferred that the supporting beams 65 are in the form of a
15 folding fan.
[0033]

Fig. 3(c) shows the embodiment that the grooves 21
are formed in the rectangular form. In other words, two
pairs of parallel grooves are formed perpendicularly, i.e.,

20 the grooves 21 are formed on the entire outer periphery of
the water collecting cap 20, and the grooves 21 are
axisymmetrical with respect to the median line of the water
collecting cap 20 in the horizontal direction (i.e., in the
vertical direction in the figure).

25 [0034]

13



of the grooves 21 is not Iimted to these enbodi nents. 25[ 0031]

Fig. 3(a) shows the enbodi nent that the grooves 21 are forned in the form
of a folding fan, i.e., grooves 21 are provided at a plurality of
positions, in this case, two positions, on the outer periphery of the water
collecting 5 cap 20. In this enbodinment, it is nore preferred that the
supporting beans 65 of the frame have the sane configuration. [0032] Fig.

3(b) shows the_enbodi t hat ooves 21 10 fornmed in the
triangul ar forﬁﬂ?hag é o&fﬁﬁéﬁr PAER T éﬁécﬁ OQFm?Wﬁﬁh%%lllne of

the water_ collecting cap 20 in the _harizont direction in the
vertlcala§ﬁréegpﬁﬁ qﬁ t%@ Sﬁaﬁﬁéﬁa% QFWIS ghﬁo@?ﬁﬁﬁ?s ?ﬁ W@yppﬁferred t hat
t he supp beans 65 are :éhe fo of a 15fo|d|ng fan 0033

Fig. 3(c O§ Thé & é’&or?édt VeSS 5755re Wbt BT
rectangular forgl Indpther mord alrs of. araII r ooves are f or med
per pendi €dl &FFy FoFmEd Oﬁ]otthﬁee OY\?eé) TaPE I gitiS% outer

e e, 0 S 20 o e et
%?ghpe;he % |zontal %Ir%ﬁflon&gan liﬂe ofh%h%FM%€€¥ é@ff%éﬂ‘“&' nthe
20 in the horizontal direction (i.e., in the vertical
direction in the figure).

[0035]

10 Fig. 4 (b) shows the embodiment that the grooves 21
are formed in the circular form. A groove 21 in a circular
form or an arc form is not excluded from the hollow fiber
membrane element 1 of the inveﬁtion. In this embodiment,
however, the water collecting cap 20 may be deviated in the

15 circumferential direction in some cases, and therefore, it
is preferred that the supporting beam 65 of the frame 60
has means capable of restricting the water collecting cap
20 in rotational movement.

[0036]

20 The groove 21 necessarily has such a strength that
withstands not only the load of the hollow fiber membrane
element 1 containing sewage, but also water flow caused by
charging and discharging sewage in the septic tank.
Accordingly, the structure, shape and position of the

25 groove 21 on the water collecting cap 20 are determined in

consideration of not only the load applied vertically to

14



Fig. 4(a) shows the enbodi nent that the grooves 21 are fornmed in the
hexagonal form The grooves 21 may be fornmed in a polygonal form and in
this case, the grooves 21 are formed on the entire outer periphery of the
water 5 collecting cap 20, and the grooves 21 are axisymetrical with
respect to the medi an |ine of the water collecting cap 20 in the horizontal
direction (i.e., in the vertical direction in the figure). [0035] 10Fig.

4(b) sho nbodj ment that the grooves 21 are forned in the circul ar

form A \gj‘c?o\%ﬂ; r#lg? F’@ﬁ‘&“a‘rar\‘eor Fretn ércbqtorarﬁsi% nJe@&Cfuded from

t he hollom1f|be menbr ane enent 1 of the invention. In this enbodinent,

however , O?ﬁﬁq ﬁi¥lgaﬁf f® may be deviated in the 15

circunfer ,ﬂ direction in sonme cases, and therefore, it is preferred
@@ép 't |

t hat the ing beam 65 of the frame 60 has neans capabl e of
restricting the, wat .coIIectin p. 20 .in rqtat.ional venment. [0036]
Fifeces R

20The groove 2 sar iy PHE® S5 it or’f”tnr‘l?%lt W41t ands not only
wat er o1 1 G SRSed by A nd Ena aFEcRaGEG Bavede PN ERE SoBATET ank -
e o R o, AR e LR,
the. | oad SRR 41%"’" R B CHoret G 005 A7 ¢ LS per spect | ve i ow
showi ng cg%ﬁectlng tube 70 with the ferrule joint 23. The water
collecting cap 20 is liquid-tightly connected to the
10 cylindrical case 23. The water collecting cap 20 has the
groove 21 on the side wall thereof. A rib 27 may be
provided on the part where the groove 21 is formed.
[0038]
The water collecting cap 20 may be formed of a resin
15 material, and it is often the case that the diameter of the
water collecting cap 20 is from more than 100 mm to about
several hundreds millimeters. In the case where the water
collecting cap 20 has a thick part, the shape thereof is
not suitable for injection molding. Also, the weight
20 thereof becomes excessively heavy when it is produced by
cutting process. Therefore, a lightening cutout 28 may be
provided in the water collecting cap 20. In this case, it
is preferred to provide the rib 27 for reinforcing the part

provided with the groove 21.

25 [0039]
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5 collecting cap 20. The water collecting cap 20 has a water collecting
port at the upper part thereof, which is connected to the pipe 71 extending
fromthe water collecting tube 70 with the ferrule joint 23. The water
collecting cap 20 is liquid-tightly connected to the 10 cylindrical case
23. The water collecting cap 20 has the groove 21 on the side wall thereof.
Arib 27 may be provided on the part where the groove 21 is forned. [0038]
The water collecting cap 20 nay be formed of a resin 15 material, and it is
often the case®ha&lvHe i drgt-erl oft I EXMIr IGAY AIHd &R F™R0 is from
nmore than 100 mm to about several hundreds mllimeters. In the case where

the wat ePPEFHECti NPt df 2 1ig @ thitdesnat 2ihd'&hdfe dereof is not

suitable for injection nolding. Al so, the weight 20 thereof becones
excessi vélrﬁfrﬁggﬁ}%éwliltnqesr pro difc éd byt V% igi??g‘ftpr‘ﬁtee%%‘?f'Thé\r efore, a
| i ghtening cutout 28 may be provided in the water collecting cap 20. In
this cas@%ﬁftusiesr prefier Ve"djet% PARA dd'q et ilﬁ'ltf'/ocfucﬁlr‘r%i‘?ﬁ]o‘rrt‘? e part

Dr oVl e M L S SL00ke 2L A Q0O T S ik e L7
under thEsh PRTTERDRIC Ve IRIr 42 8 S oS AY GAARER | nt o Lhe.
ol | ow BT AR ahfe 20 S TS s Shd o 12 1 L8 rd g 41
morbr aned 0 ArE FECAE O PO e ST 15 U5 BOPHg Suayed W th t he air,
o ey LA AL N AL 90 S SLeG Pieate ol |an Ay b rer anes
ter By of b%&%@g' %qvaa}}‘eeca wciftht hcef'leOpa(:":Ln:_j ,ngcshellr]‘ebayr %aintaining the
filtration efficiency of the hollow fiber membranes 10.
[0040]
The position of the opening 41 is preferably that 75%
or more in terms of opening area of the openings 41 are
15 provided in the upper half region in the vertical direction
(vertical direction in Fig. 1) of the cylindrical case 40,
and more preferably 100% of the openings 41 are provided in
the upper half region of the cylindrical case 40. 1In the
case where the openings 41 are provided in a larger amount
20 in the lower half region of the cylindrical case 40, a part
of the air does not upraise in the cylindrical case 40 and
exits through the openings 41 in the lower half area to
fail to sway the hollow fiber membranes 10, thereby

deteriorating the efficiency of detaching the suspended

25 substances from the surface of the hollow fiber membranes

10.
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15 provided in the upper half region in the vertical direction (vertical
direction in Fig. 1) of the cylindrical case 40, and nore preferably 100%
of the openings 41 are provided in the upper half region of the cylindrical
case 40. In the case where the openings 41 are provided in a | arger anount
20 in the lower half region of the cylindrical case 40, a part of the air
does not upraise in the cylindrical case 40 and exits through the openings
41 in the lower half area to fail to sway the holl ow fiber nmenbranes 10,
thereby deteriorating the efficiency of detaching the suspended 25
substances fromthe surface of the hollow fiber nenbranes 10. [00411 The
cap nut 30%dstens the water collecting cap 20 5 and the cylindrical case

40 by enct osi ng.! e PaLt Whore,they ALL ML AONAGL LY eaghygther . The

hol | ow fi ber merbrahe e e inventionis ex along with
t he wat erarcblthectiyagndapc2d aasle t he wuﬂdnn&dsﬂmg'tMEnbaaMewheﬁelntegrated

therewt and t herefor in the ca ere 1 I 1o iber nenbranes
10 and tH%]éyPFﬁdﬁchPngﬁgt ADHAr 8§ t% eaiedq“% ﬁ-§§8w %%% t he wat er
col | ecti n@grapn20cantdehbelcyfi tigs | Dabercaise 4G @ﬁxhbagpdlaednbywadhesion or

wel di ng. [0042] 15The cag nut 30, _the cylindrical case he wat er
col | ecti ﬁtj”ecé?’ﬁtfé SRALERE1IRFr Rt PO ARG Mg e P&y f&}é’eﬁr @e EARGeneral |l y

produced tllﬂlt@gﬁ:%%lea thxa8pl es, 0$n<i hendesidr d,0nof @hRl Basthgaeraenbers
i nclude a polyolefin resin, such golyethylene pol ypropyl ene and
pol ybik erfdie &ollow fiber membranes 10 and the cylindrical case 40

are integrated with each other, the water collecting cap 20

and the cylindrical case 40 may be joined by adhesion or

welding.

[0042]

15 The cap nut 30, the cylindrical case 40, the water
colliecting cap 20 and the air introducing cylinder 42 are
each generally produced with a resin. Examples of the
resin for forming these members include a polyolefin resin,
such as polyethylene, polypropylene and polybutene, a

20 fluorine resin, such as polytetrafluoroethylene (PTFE), a
perfluoroalkoxyalkan (PFA), a tetrafluorocethylene-
hexafluoropropylene copolymer (FEP), an ethylene-
tetrafluoroethylene copolymer (ETFE),
polychlorotrifluoroethylene (PCTFE), an ethylene-

25 chlorotrifluoroethylene copolymer (ECTFE) and
polyvinylidene fluoride (PVDF), a chlorine resin, such as
polyvinyl chloride and polyvinylidene chloride, a

polysulfone resin, a polyethersulfone resin, a

17



20 fluorine resin, such as pol ytetrafl uoroethylene (PTFE), a

per fl uor oal koxyal kan (PFA), a tetrafl uoroethyl enehexafl uoropropyl ene
copol ymer (FEP), an ethyl enetetrafl uoroethyl ene copol yner (ETFE)

pol ychl orotri fl uoroet hyl ene (PCTFE), an ethyl ene- 25

chlorotrifl uoroethyl ene copol yner (ECTFE) and pol yvinylidene fluoride
(PVDF), a chlorine resin, such as polyvinyl chloride and pol yvinylidene
chloride, a polysulfone resin, a polyethersulfone resin, a

pol yal | yPS&vEdAy 1saditanes T8I yphénpcdpmbienydsitheryyesin, an

acrylonitril e-bytadiene-styrene copol yner resin (ABS),

acrylonlﬁFFW °§P§Fé&@ &ﬁépﬁﬁéﬁ"Féyﬁ?nQaﬁ&ﬁg}dﬁ@%yFéﬁH§hlFVH@'réH}n a
yam de rea pol ycarbonate resin, a polyether ketone resin, and a

polyetheﬁcéy @Pl%éﬂéﬁesF§§ﬁﬁe ﬁﬁ@@ﬁyﬁ§§'5@3&§bdaalone or as a mxture

t her eof 043] The ca ut, 30, the cylindric case 40, the water 10
coIIectiHb9 e?@q§ﬁﬁsgﬁglgﬁ reﬁﬂPod@c&ﬁg' %%Héﬁsif néy be each produced
with

rial other than resins S of the material therefor
ol (e BPGWFAGRCERG s CARIPece ?toééflet%ﬁ?e?@tr?é‘r%é‘re?lr?ay 4 be. produced

th h t | . of 15 and
metal, gPRY ?%ﬁ*%g?a&?ek?ﬁe%ﬁ% 7B Pus Ao APBon T e, POl

plastlcs The c ggrlcal case 40, the water coIIectlng cap 20 and the air

|ntroduan815§ ©£5°fay be produced with the same material or different
naterlaI? 3%40044] The water collecting port 22 of the hollow fiber
menbr ane QP nt 1is connected liquid-tightly to the pipe 71 connected to
t he water coll |ng tub é V|deq @ t.he . fr rame g% and d th hO||OM/fIber
menbr ane elene B3 ?g Cai tRE P 8 FP5Ed “Dosi |onaby engagi ng

the]ﬁPDDSEﬁﬁ%%t?%%”E%E b%eakram%e aHQ EQ%r% RVRPL Ly 13WEE may

be each produced with a material other than resins.
Examples of the material therefor include aluminum and
stainless steel. These members may also be produced with a
composite material, such as a composite material of a resin

15 and a metal, glass fiber-reinforced plastics and carbon
fiber-reinforced plastics. The cylindrical case 40, the
water collecting cap 20 and the air introducing cylinder 42
may be produced with the same material or different
materials.

20 [0044]

The water collecting port 22 of the hollow fiber

membrane element 1 is connected ligquid-tightly to the pipe
71 connected to the water collecting tube 70 provided on
the frame 60, and the hollow fiber membrane element 1 is

25 retained at the prescribed position by engaging the

supporting beam of the frame with the groove 21, and then
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imersed in the septic tank. The water collecting tube 70 is connected to a
negative pressure punp, wth which the sewage outside the hollow fiber
menbranes 10 i s sucked through the manifold into the interior of the
menbranes. 5 The suspended substances in the sewage are filtered with the
hol I ow fi ber nmenbranes 10, and filtered water is sent fromthe manifold to
the water collecting tube 70 through the water collecting port. [0045]
10After conpleting the filtering process in the prescribed period of tine,
t he suspefsd Kbsitrardds %%Eﬁﬁ%ﬂéﬁéﬂ o hEh¥ ARG SR LeEEA N HPEndd 10 are
detached by reverse cleaning where filtered water or, conpressed air is sent
from t he WRtEEF 1L tEhP FFTO 1o RIS Sk IR eV 45 ddWege, th by air
scrubbi ng where conpressed air. is fed fromthe diffuser provided under the

hol | ow f Y53 Sfeiteheisel Eifedto Ul Jo48T e ey ekb e 18RSy, since
filtered water or 20 conpressed air flows fromthe interior to the exterior

oftheh&h%WQWH&eﬁﬁmﬂ%ﬂ£_¥m9§&$éﬁ%ﬁ%ﬁ%ﬁ%ﬁ&%“ﬁW. ¥tFto the
Wher €51 hd B BHREE DT IS o Tbe WotSRIEE ife SubeUabel Hi e t hen
? :;ﬁ?he?%ﬁ% la}Li orw S irbuebrbinPe b;%:nadneasC Cl%@laantde df iolntet rheed bwoaftteorm iosf st ehnet septic

from the manifold to the water collecting tube 70 through

the water collecting port.

[0045]

10 After completing the filtering process in the
prescribed period of time, the suspended substances
accumulated on the hollow fiber membranes 10 are detached
by reverse cleaning where filtered water or compressed air
is sent from the water ccllecting cap 20 to the side of the

15 sewage, or by air scrubbing where compressed air is fed
from the diffuser provided under the hollow fiber membrane
element 1.

[0046]
In the reverse cleaning, since filtered water or

20 compressed air flows from the interior to the exterior of
the hollow fiber membrane, the suspended substances
attached to the outer surface of the hollow fiber membrane
is detached or is in a state where the substances are
liable to be detached. The substances are then detached by

25 air scrubbing and accumulated on the bottom of the septic

tank.
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Fig. 6 is a perspective view show ng an enbodi nent of the frame 60 which
retains the hollow fiber nmenbrane elenent 1 of the invention. The franme 60
has a base 61, 5 colums 62 and a plurality of parallel supporting beans
65. The base 61 is connected to the colums 62. The columms 62 are fixed to
each other with a girder 63, and the franme maintains the shape thereof with
the base 61, the colums 62 and the girder 63. 10[0048] The supporting
beans 65 are to be engaged with the hollow fiber nenbrane elenent 1 of the
i nventi o OCfYd supporting beans 65 may have each such a shape that is
capabl e of bei%g engeged with the groove 21 provided in the 15 water

col l ecting capf2@-of tife 2hSYEREGHSE VMl Shevdinehsit erbqiigegyt of The
frame and_t he supporting beans 65 nay be fixed by any net hod wi t hout

parti cul &1 ifRamet {98h Whard: irﬁW%GW%tflémﬁqanﬁr& 6, for fixing
the parall el supporting beans 65 firmy, the supgorting beans 65 is fixed
to the gitl@8ENG3 phex FWQQﬂﬂH%ﬁB.T%GO§GPme 60 has a bagep&tler

collecting_tube 70 and a diffuser 75 may be 25 provided in the frame 60.
The wat eFCdoFNEctt%n G Hulfe PAY Ha 1 % (e FRG2 IS SMRRRY NG Sesndter from

the holl ow fi ber
fﬁe base 61 is connected to the columns 62. The columns 62

are fixed to each other with a girder 63, and the frame
maintains the shape thereof with the base 61, the columns
62 and the girder 63.

10 [0048]

The supporting beams 65 are to be engaged with the
hollow fiber membrane element 1 of the invention. The
supporting beams 65 may have each such a shape that is
capable of being engaged with the groove 21 provided in the

15 water collecting cap 20 of the hollow fiber membrane
element 1.
[0049]
The frame and the supporting beams 65 may be fixed by
any method without particular limitation, and in the
20 embodiment shown in Fig. 6, for fixing the parallel
supporting beams 65 firmly, the supporting beams 65 is
fixed to the girder 63 between the columns.
[0050]
A water collecting tube 70 and a diffuser 75 may be
25 provided in the frame 60. The water collecting tube 70 is

a tube for collecting filtered water from the hollow fiber

20



menbrane el enment 1 and discharging the filtered water outside. A pipe 76 is
for feeding air to the diffuser 75, only a part of which is shown in the
figure, and is used for feeding air fromthe exterior of the septic tank.
The 5 diffuser 75 feeds air fromthe |ower side of the hollow fiber
menbrane elenent 1 to performair scrubbing for detaching the suspended
subst ances accunul ated on the surface of the hollow fiber nmenbranes 10. For
attaining stable operation, is preferred that the diffuser 75 is 10
posi t i on&EHHFEE tHeEHA &N%‘W%éjrlsr%% disirehitl 1o 484 3% rel ative
positional change with respect to the holl ow fiber penbrane el errent 1.
Accor di n@‘%}:SJtdr‘r‘e' dif PABEr 7?5 1ss fpreferdBng Pdgi §t°aﬁthet Gidétrsetat/i%en and is
preferably produced with steel or arigid resin. The diffuser 75 is 15 nore
pref er ablSf ipt GHRETE W% WSS niesBteeln e & 1Bt Gt"Gn 2B equi val ent
thereto since it is |rmersed in the se tic tank for prol on ed eriod of
tine. (f?ﬂ ‘Iar‘?‘éjld?q fidert TR ﬁa&e ot e s @f |Tsh‘?1o?e%qfo‘?/mt§ héP$o figure)
itia

for f ed| ol e |s ed at substanti t.he center of the
hol | o 1%:ttk‘netb tﬂ‘ee Hd’r"iezrorﬁléf %&PY e LAY | east one
holelsp V|dedfor one hoIIowflber ane elerret 1. Since the air

di f f usi ngfrlg:ﬁe‘r ﬁéﬁ“‘tﬁrﬁe& 5t gg‘ﬁ‘? R REBPRING d substances

accurul at the | ow f r ranes 10, the posi tion f the hole is
not |imt atcg‘ t}% q t‘?él AN oh Hifd? ’i’ﬁﬁmo € hol es may be
appropri at el cont || such .a manner t hat t spen ed substances can
be renoved EefFiTi '31 :bo[lgt sﬂeﬁqr é‘?‘atm%freaetﬁshgl F atg a¢on&%er ati on of
SUCh 5 CO[S%(??}]dI tIeonspea]‘fsattll’g)el’l,shatpelSOfprte erreoé t%a:[tar.{:l%eanéjll‘:tpuseorr Op:)ertl es Of the

sewage.

10 positioned under the hollow fiber membrane element 1 with
less relative positional change with respect to the hollow
fiber membrane element 1. Accordingly, the diffuser 75 is
preferably resistant to deformation and is preferably
produced with steel or a rigid resin. The diffuser 75 is

15 more preferably produced with stainless steel, or a metal
or an alloy equivalent thereto since it is immersed in the
septic tank for a prolonged period of time.

[0051]
The diffuser 75 has hole (which 1s not shown in the

20 figure) for feeding air. The hole is positioned at
substantially the center of the hollow fiber membrane
element 1 on the horizontal plane, and at least one hole is
provided for one hollow fiber membrane element 1. Since
the air diffusing operation is performed for detaching the

25 suspended substances accumulated on the hollow fiber

membranes 10, the position of the hole is not limited to
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The frame 60 is preferably produced with a netal for retaining the holl ow
fi ber menbrane elenment 1, and is nore 10 preferably produced wth stainless
steel, or a netal or an alloy equivalent thereto since it is inmersed in
the septic tank for a prolonged period of tinme. [0053] The supporting beam
65 is also preferably produced 15 with stainless steel, or a netal or an
all oy equivalent thereto taking corrosion resistance into consideration.

The SUpp‘%lﬁutoéég,%g?&“ig,hmea@%Oﬁ%e RS iieériyonrl;arﬂ%}é% %ﬁﬁkﬁeef‘%%f‘ Hdwads Wdpsjands not

only the ow ane el ement contal ni ng sewage, but

al so the ajp?%g)&qrgegeaitfgcnﬁﬁ%&l\@ er, fd.aw C&Eggagﬂqa% {Ghar giylg and di schargi ng

sewage in septic for preventing or deformation thereof

that predludes actiealarisss ALCordlingloued heestotsiung and, the shape of

the supporti'ng beam 65 are determined in considerationof the weight and
Septi c t SR ard NS TEa ARSI Ted tg Che T T T her” fehi ane ol events 1
gener at ed iy waldls fd oW HAUSRE DY Chafgdi ihand dsehalgidie sewage. [0054]
Fig 7 is a perspective view show ng an enbodi ment of a nmenbrane filtration
appar at ug, 3 fLontiaiNidy dhe Jdanp 60
[0052]
The frame 60 is preferably produced with a metal for
retaining the hollow fiber membrane element 1, and is more
10 preferably produced with stainless steel, or a metal or an
alloy equivalent thereto since it is immersed in the septic
tank for a prolonged period of time.
[0053]
The supporting beam 65 is also preferably produced
15 with stainless steel, or a metal or an alloy equivalent
thereto taking corrosion resistance into consideration.
The supporting beam 65 necessarily has such a strength that
withstands not only the load of the hollow fiber membrane
element 1 containing sewage, but also the load generated by
20 water flow caused by charging and discharging sewage in the
septic tank, for preventing breakage or deformation thereof
that precludes practical use. Accordingly, the structure
and the shape of the supporting beam 65 are determined in
consideration of the weight and the number of the hollow

25 fiber membrane elements 1, the capacity of the septic tank,

and the load applied to the hollow fiber membrane elements

22



havi ng engaged therein the eight hollow fiber nenbrane elenents 1 in two
colums and four rows. The columm herein 5 neans the direction

per pendi cular to the longitudinal direction of the supporting beam 65, and
the row neans the | ongitudinal direction of the supporting beam 65. The
hol | ow fi ber nmenbrane el enments 1 are each engaged by interfitting the
supporting beam 65 of the frane 60 to the 10 groove 21 provided in the

wat er collecting cap 20. In the enbodi mrent shown in Fig. 7, two hol | ow

fiber nenbranerakedeplyswaterentagesh dd iRachalinke ahhr ee supporting beans
65 except for the supporting beans 65 at both ends thereof in the direction

per pendi iis&har@ifHeSPBAGEt udi nal 15 direction of the supporting beam 65,
i.e., inthesgolum direction, and accordingly, eight supporting beans are
not necessary for engaging four elements. Namely, each hollow fiber

menbr ane el em&dy i’sidi sppsespatt o hvispachalefigned babwrdémenhecfdj acent

supporting _beans in_t direction perpendi cular. to the |ongitudinal
i oot i o BRTERE™SLBROLET e et AT 1 Siglgad inen TRe adracEht
supporti mgvieagmengAsedeshetrbed a@bove, giithendidldwowibiebemenerbnane el enents 1

engaged wi.ith the frane 60 are each connected from¢the water coll ecting port
Lo the WEIEMEEOFI dcting P ubRLEES MG Ihe e TEC FORSSF hezeif| ' the

enbodd Meffea9iROWAel AiFEBLidn paepdrdian 1 ke tienhbagecabenents | are
engaged in the longitudinal direction of the supporting beam 65, i.e., the

row di r eGiireRLiPR 8ddFhFoRuPRCE HENE dlanth &ir @O Ghe Rarel§ansebieh two
hol Iow T iRl iRBERLANCqSLEREILS & CitNIAgRD Mitly beam 65. The

hollow fiber membrane elements 1 are each engaged by
interfitting the supporting beam 65 of the frame 60 to the
10 groove 21 provided in the water collecting cap 20. In the
empodiment shown in Fig. 7, two hollow fiber membrane
elements are engaged with each of the three supporting
beams 65 except for the supporting beams 65 at both ends
thereof in the direction perpendicular to the longitudinal
15 direction of the supporting beam 65, i.e., in the column
direction, and accordingly, eight supporting beams are not
necessary for engaging four elements. Namely, each hollow
fiber membrane element is disposed at each space defined
between the adjacent supporting beams in the direction
perpendicular to the longitudinal direction of the
supporting beam and is engaged with the adjacent supporting
beams. As described above, the hollow fiber membrane
elements 1 engaged with the frame 60 are each connected
from the water collecting port to the water collecting tube
25 through the pipe 71.
[0055]

In the embodiment shown in Fig. 7, two hollow fiber

membrane elements 1 are engaged in the longitudinal
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the supporting beamin the longitudinal direction of the supporting beam
In the enbodi nent shown in Fig. 7, eight hollow fiber nenbrane elenents 1
are engaged with the frame 60, but it is not necessary to engage all the
ei ght hol |l ow 10fi ber menbrane el enents 1, and for exanple, seven holl ow

fi ber nmenbrane elenents 1 may be engaged therewith. In the case where, for
exanpl e, seven hollow fiber nenbrane elenents | are engaged with the frane
60, the positions of the supporting beans 65 which are engaged with the

hol | ow 1%fiiest imRmdirangcekepBBEEihg ab&a 45 par td Gultdle! ¥olwi m ted. The number
of the hollow fiber nenbrane elenents 1 which are engaged with one franme 60
i s not paHmeaiigny i ardédiocanto nelye beo Hetrerdhinesd ioR -coNdM@érat i on of the
Size of the Terhy ans bl FEALEoR t & Pladuced. w20}0056]

Sing% théggupportgﬁg %eaﬁ?g% ise@$€%$€-%$hégﬁé§;% ntg 9hg grgove of the

wat er colthectsupgocapng0betheihothew édnderudirenemti rectdenbetfesbel y engaged

with the frane,60. Even when rotational force is applied tq. hol | ow
fiber ZSﬁ%ﬁgfgﬁéngleﬁéﬁT 1?ntﬁ%eh% %éb??%%fﬂﬁgﬁ%féhgggreﬂéngléﬂ?s not
rotated Fgidew Ifabeuppembiragebedsme®5s Dl Lrd hehgaaferr wdahl eaki dganaep 20 to
restrict the mounting position thereof. [0057] . . The Igmer part of
the hol | &ffiWer Yredbr ARE BPERBATTY FREHERYS ¥dd (0t KdIPFah8166” However,

the ol | awddibelenppaneane_ELEAENT, 110068, Nk Aave ,SisaRichi aant by hi gh
di mensi onal accuracy since it is a fabricated product and 5 nost parts
t her eof dridemaemireneact esnts AbcordliPrylgnJaged Fdeggyd thher ént Reehol | ow

fiber meryanegl.emest, 1 ix§m%%,éeds£'\%n %ﬂlo@{] fti%%ﬁ"’?ate%r‘éﬁg ecting cap but
al so at the | ower part t Rer e to'restrict the position of the |ower part,
t here mayelssmentoulll ertorngdpeadtwent uponffand rff, the positions of
the supporting beams 65 which are engaged with the hollow
15 fiber membrane elements 1 are not particularly limited.
The number of the hollow fiber membrane elements 1 which
are engaged with one frame 60 is not particularly limited,
and may be determined in consideration of the size of the
membrane filtration apparatus 3 to be produced.
20 [0056]
Since the supporting beam 65 is simply inserted into
the groove of the water collecting cap 20, the hollow fiber
element 1 can be easily engaged with the frame 60. Even
when a rotational force is applied to the hollow fiber
25 membrane element 1, the hollow fiber membrane element 1 is
not rotated since the supporting beams 65 hold the water
collecting cap 20 to restrict the mounting position

thereof.

[0057]
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10 Therefore, in the case where the hollow fiber nenbrane elenent 1 is
retained by other neasures in addition to the engagenent using the groove
according to the invention, it is preferred to restrict auxiliary the
position of the hollow fiber nenbrane elenent 1 at the upper part rather 15
than the | ower part. |NDUSTI RAL APPLI CABI LI TY The present invention
can be favorably applied to production of a hollow fiber nmenbrane el enent
and a 20 nenbrane filtration apparatus produced therewith that are used for
purifyi ng surf dc¥ WeRWSE Rrch s ths dioegtverf e I warere 11T vi ng
groundwat er, purifying sewage water or waste water formed in production
factori e@y d& durEft stO S dodRR RbssiiRy SVEct ortings Pod Modd Pedct ori es, in
a 25 septic tank. CLAIMS_ 1. A nenbrane fi]tratjion apparatus conpri sing,

a hol | owHS BN foreid el eSS dpridihe 1 e bi a1y 9ol | ow fi ber
menbranes;, a hollow fi ber nmenbrane fixing nepber which bundl es and fi xes
upper partiSBISHINE bIAFHTASY SHIHS | 1w ¥F borf IR ARS REISpeéNEnds: a

hol | ow fi ber nenbrane cl osi ng menber which bund] es and fixes | ower parts of
t he p¥vur Ky RFT Tl TREF §3 b AT SretAstantst hid IF%-?H%edAéﬁ(T§;°I<lé’1‘ﬂ&Ya Wt er

collecting cap which is engaged |iquid-tightly with the hoJlow fibe

menbr ane exiCIr)?gserrdIcIﬁ’e‘?eaﬁbe ]é”IN}tu]eI?e% ?’@PI%% %Io‘?rfe%%dI ayr f or med
on an outer periphery thereof, a . a frame for a holl.ow fiber

oo ane T eETY i SHE AT e H DY BB oris dhe SO nt ¢ he
menbrane filtration apparatus,, the frame conprising a plurality of

support i r?&rﬂ:eé%beﬁﬁ? ATl C S el Gt %%p%ﬁ ]I)%w%% ged with

t he hol | fiber nbr.ane el enent, .. erein the groove of the holl ow
i ber et ot g 3 1 Y UBOR (1 6 sGam of t he frame for
a ho#bow ibreer ry:eenbr.ann eel ement . 2. TIhe menpr ane f I}rnéttrrilopanaé)par at us
accordin IIeo CfIOai h 1 rein a I'IIIeLﬁeaIII_ %/ ot~ the %JLOIIGI owefll%er nmenbr ane

I ed . I i . I
oL ement s A, 20ed I8 e d e ok ol Liber gerbr i, f erent

. . IS}
i s di sposed at each space et ween

I's engag%qlg\@gtebnetrpce 1?5der?gcecrIIe Sd’IpJ)oQ/retIaIICQ:cprec?iIqu to the invention, it
is preferred to restrict auxiliary the position of the

hollow fiber membrane element 1 at the upper part rather

15 than the lower part.

INDUSTIRAL APPLICABILITY
The present invention can be favorably applied to

production of a hollow fiber membrane element and a

20 membrane filtration apparatus produced therewith that are

" used for purifying surface water, such as river water and

lake water, purifying groundwater, purifying sewage water
or waste water formed in production factories, restaurants,
seafood processing factories and food factories, in a

25 septic tank.
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3. The menbrane filtration apparatus according to claiml or 2, wherein a
plurality of the hollow fiber nmenbrane el enents are attached to the frane,
and each two hollow fiber nmenbrane el enents are engaged with the supporting
beamin a longitudinal direction of the supporting beam 4. The nenbrane
filtration apparatus according to any one of clains 1 to 3, wherein said

el ement further conprises a cylindrical case which is engaged
liquid-tightly with the water coIIectiﬁgJﬁ%ﬁi and the hol |l ow fiber nenbrane
fixing nmenber is engaged liquid-tightly with an inner wall of the

cylindrical case.

26 5. The menbrane filtration apparatus according to

any one of clains lAtraedbrandfilteition bpgargaotaprising)r ovi ded at a plurality of
positions on the outer periphery or at the entire outer_per.i pher%aof t he

wat er col | ecting capholley fiveramerahigne plement eamprising: aphaldy @f baldew

fihg to

claim 5. wherelp the orqoye.) & Proviided axi synnuel LACAILY .M Ly peapect to

. 114}
an arbitrary medra
a horizontal digre
claim6, whereint

n ’ne 0
Eh@srbf the plufdigy 6ERdI0aNEbdrinhdriBrhhedrwvidtpemhainds, adatiendi Nng t o

a Cross section er co cting cap in

e groove is provided at two positions. 8. The nenbrane

filtration applbemembiesoelasing membsnyhishdupdles ped fixesiower mrtswhidteei n t he
frame further ﬁlﬁ{)r%f\;rtff ?@iotl%&gﬁ%grlﬁ%ezﬂbéﬁrgeﬁgvﬁihhﬁosde'dfeilgss;%d 'a%va%r%%ﬁ&%ﬂg%&p a | over

side of the ho

ran

which is engaged liquid-tightly with the hollow fiber membrane fixing member

and has a water collecting port and a groove formed on an outer periphery thereof,

and

a frame for a hollow fiber membrane element which supports the hollow

fiber membrane element of the membrane filtration apparatus, the frame

comprising a plurality of supporting beams in parallel to each other, at a part to be

engaged with the hollow fiber membrane element,

wherein the groove of the hollow fiber membrane element is engaged with

the supporting beam of the frame for a hollow fiber membrane element.

2.

The membrane filtration apparatus according to claim 1, wherein a

plurality of the hollow fiber membrane elements are attached to the frame, and

each hollow fiber membrane element is disposed at each space defined between

the adjacent supporting beams and is engaged with the adjacent supporting beams.

3.

The membrane filtration apparatus according to claim 1 or 2, wherein a

plurality of the hollow fiber membrane elements are attached to the frame, and

each two hollow fiber membrane elements are engaged with the supporting beam

in a longitudinal direction of the supporting beam.

4.

The membrane filtration apparatus according to any one of claims 1 to 3,

wherein said element further comprises a cylindrical case which is engaged liquid-

tightly with the water collecting cap, and the hollow fiber membrane fixing

member is engaged liquid-tightly with an inner wall of the cylindrical case.
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5. The membrane filtration apparatus according to any one of claims 1 to 4,
wherein the groove is provided at a plurality of positions on the outer periphery or

at the entire outer periphery of the water collecting cap.

6. The membrane filtration apparatus according to claim 5, wherein the
groove is provided axisymmetrically with respect to an arbitrary median line on a

cross section of the water collecting cap in a horizontal direction.

7. The membrane filtration apparatus according to claim 6, wherein the

groove is provided at two positions.
8. The membrane filtration apparatus according to any one of claims 1 to 7,

wherein the frame further comprises a diffuser, and the diffuser is disposed at a

lower side of the hollow fiber membrane element.
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