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DESCRI PTI ON HOLLOW FI BER MEMBRANE ELEMENT, FRAME FOR
HOLLOW FI BER NMEMBRANE ELEMENT, AND MEMBRANE

FI LTRATI ON APPARATUS 5 TECHNI CAL FI ELD [0001] The
present invention relates to a nenbrane filtration
apparatus which is imersed in a septic tank 10
containing sewage and filters the sewage. Mire

particularly, it rel atggsstfrarigigbrane filtration
apparatus in which a water collecting cap of a hollow

fi ber nmenbrane elenent having bundl ed holl ow fi ber
menbranes is provided wth a groove for engagenent

VbW eF eBERt MEUPRAKE | RUELBENTENPRAME aRdRt HELUOROYERER
engaged with a beam of the elenment supporting nenber,

t herepyafiackt eattDoadet aERBRANE PELtRATHON! AwPhRACUS
menbr ane el enent. BACKGROUND ART 20 [0002] In

general, a nmenbrane filtration apparatus of an

i mersion type using a hollow fiber menbrane is used
TECHNIGAChFrmepper that the nenbrane filtration apparatus

is imrersed in a septic tank, and suction-filters
[0o®@EWRge 25 contai ni ng suspended substances through a

hol | ow fi ber nenbrane, thereby providing filtered

wat €The Ip P invention relates to a membrane
filtration apparatus which is immersed in a septic tank
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
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
[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
containing suspended substances through a hollow fiber

membrane, thereby providing filtered water.
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The holl ow fiber nenbrane is often used by bundling a
| arge nunber of hollow fiber nmenbranes in thread form
to provide a cylindrical cartridge. In the cartridge,
a large 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 fromthe
[oopen ends of the hollow fiber nenbranes to provide
filtered water through the hollow fiber menbranes. 10
[ 000f] e Thel vt ef 1 166k | retbpgnef f scbensey efetiheynBhE2NRg a
filtration apparatus is proportional to the suction
lapg@efiumb&EDr of NESGBBSK NPibEE MBhBranek| est tRgeagoEBEM kb
is effective to imerse a |arge nunber of the
preafdei doeglindtheasepiteriSgéankin e dsrbechpse & large
| arge water collecting anount can be obtained by
nuniSé Ngof tiae geoDUsheripérthembashesdges behaledianeayskyd
even though the water collecting ambunts of the
of i widi wh dual ctaséd) dged atkestahér ENAO0SF wROcPRal enbpened.
Docunment 1 discloses a filtration apparatus, in which
Thé oskwdddt s subkeduf esmeaed cpahatndsgohiothewholiiber fiber
menbranes in the formof a cylindrical cartridge are
merhlassdeaedt d oppoovdeef Al taréd waatea phuoaght yhef hahilds
are stacked and fixed to a franme. In the filtration
filappanatiosan2s.t he upper parts of the four filter
subnodul es are fixed liquid-tightly to one manifold.
[0®04hter collecting tube is 2

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
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]

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,
the upper parts of the four filter submodules are fixed

liguid-tightly to one manifold. A water collecting tube 1is
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engaged with the manifold, and filtered water from
four filter subnodul es can be collected from one
mani fold. [0006] A |arge 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

en%yéﬂ&eaew@eﬁ g8he Akhaebed tgnhheiheklaw fihber #eRhrane
o° 10 decrease the filfration efficiency.

fifespr dhpabduiasdibhuser cbsi1rrexhdedoat ohBephaver1part
of the filter subnodules, and air is applied to the

[ooogul es periodically. The suspended substances
attached to the hollow fi ber nenbranes are detached

and sempygd MihPetherathe BhetiScBheseasSngSrhgberieder
to as air scrubbing. Patent Docunent 1:

subitodn 28825 84201 3gn 8h SEb OBYBE1 Oh t EHEnENYENBLENL2@i 1t ration
Probl ens to be solved by the Invention [0008] The

appaphtekd for fixing a plurality of filter subnodules
has a | ocki ng nmechani sm and a cli ppi ng nenber,
[otbereby making the filter subnodul es detachable. This
is 25 because the manifold and the filter subnodul e
are Tmecessaril yrewoagethbtquhd- shgpeéhjedWsebeasntbe in

filter 3 subnodule is necessarily exchanged since it
thé Ssemayei dabl yttached to the hollow fiber membrane to
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

process 1is referred to as air scrubbing.
Patent Document 1: JP-T-2002-542013

DISCLOSURE OF THE INVENTION
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
because the manifold and the filter submodule are

necessarily engaged liquid-tightly, whereas the filter
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deteriorated by aging. Furthernore, since the filter
subnmodul e inmersed in the septic tank is significantly
heavy, the manifold and the filter subnodule are 5
necessarily engaged firmy for pulling up the filter
subnodul es along with the manifolds fixed to the frane
from the septic tank. [0009] However, the manifold

sul@rﬂé’d%i‘& {5l Lééeéé’gl’???' Séch%q%&@' QE.‘nQéV§t b§§”uh%£é§ﬂly

e septic tan nged period of

de@éf-‘l&’ké{éﬁul'f; .& ‘9@. rfd f‘fﬁh?e Ott}{@rﬁlm}?h

provi des di exchangi ng [ ter

su@ﬂ@&@ﬁ@'?mmé?s&@aﬂéegﬁé §Qﬁyiegtgnﬁ EE09L5H§fl£99%9y

The 1 nvention has devel oped 1 n view of

heé"\ff%r eﬁﬁé‘tmé’ﬂﬁﬁo%%’ﬁ&”‘éhe a@ﬂl@é?%@ﬁﬁoéﬁ?@ §r80| | ow

nmenbrane el enent that 1s engaged |iquid-tightly

neMéé@afh?yZQn&ﬁégﬁ §9£$§§tf89 byubeingndpi enki xedclirny
to the frame™ Upon pulling up fromthe septic tank,

su@w&dgﬁgsbslsﬁél&ythd€5é0ﬁsﬁlf8§a§fEQQéHDQB @Kéhéﬁgm@gfrom
thereby facilitating the exchanging operation. [0011]

th&SsNoFBEYgathe hol low fiber nenbrane el ement of the
i nvention has bundl ed hollow fi ber nenbranes that is 4
[oengpged liquid-tightly with a water collecting cap
havi ng a

However, the manifold and the filter submodules,
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.

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
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]
Namely, the hollow fiber membrane element of the

invention has bundled hollow fiber membranes that is
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wat er collecting port, and the water collecting cap is

provided with a groove for engaging with a supporting

beam provided on a frame. 5 [0012] The invention al so

provi des a franme having a supporting beam for

engaging with the holl ow fiber nmenbrane el enent

having a water collecting cap wwth a groove. The

Lhyeat i egul ULk Oy gRS ;2 r bkt hat k9B havi
endEEat |00t LBER Dy oYL 0652, BERD! 3BE1LLLLRGLEED naving o
walldy! 891 goWRLRL pEOL! CEhANGnEaRaRLLNCE1 0600 Ry WAECHS! S

engaged with supporting beam of the frane.

prb&gyastagesnoh 5980beV§BEieHﬁa&§n&09}§L Iheuppbk@Wng beam
fi ber menbrane el ement of the”invention has a watér

pr&PLhegt bRYaCcapakt h a groove which is engaged
l[iquid-tightly with a hollow fiber nenbrane, whereby

rodhe) hollow fiber menbrane el enent can be fixed to the
frame by 20 engagi ng the groove with the supporting

beanripé 1RechtaBR. 2158 pabyigukas, rEhRIhQOYRGOE the
wat er collecting cap may be provided in the

supPbtEoRgabedin e6ti BAgagdngaYibe engaged1ow thptRemembrane
supporting beam extending horizontally fromthe

elémaf®, hhhengby pre¥rdipy1BEghnkoadpr RStEt angeobitel heThe
25 vertical direction. Accordingly, the hollow fiber

invenbiénerubtRbenpabveassbe gapbk¥npukliBgaupohr apphiatus
septic tank upon exchanging the el enent.
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
[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
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

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

e h o} e h I |
S e R T e

ex&RafGLhg Ot RET e D¥mefi@st ening an ordinary ferrule
structure with a clanp. [0016] 15 The frame of the

[ooyention has a supporting beamfor retaining a
hol 1 ow fi ber nmenbrane el enent. The supporting beam

My Berspeh, a-heam CeRRbE g, of ﬁ@%@ﬁaﬁ@géggﬂeﬂttgftbﬁe
gr oove of the ‘wat er col l ecting cap. frame may be

lnvéhéuoﬁlD@af1§@@p€oa§hé099aﬁé By éﬂﬁﬁﬁgegn§£§§ﬁgtﬁhéan
be 20 obtai ned, whereby the frane can be easi

gr@é@é’uﬁﬁ@ivldé@oéﬁ] tHBeyae8br epe1 bt ingt £ap apparehys of
the invention has the hollow fiber menbrane el enent

supPert ey FEa8R, of WIRE ebYahde RPPREBY UBhEaBR1 BReRBSELY be
produced, and the 25 hol I ow fi ber menbrane el ement can

eadel gagt yciexghapgedt he 65 BRhEF DESCRI PTI ON OF DRAW NG
[ 0018]
[0015]

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]

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
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

hollow fiber membrane element can be easily exchanged.
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Fig. 1 is a cross sectional view show ng an
enbodi nent of the hollow fiber nmenbrane el enent
according 5 to the invention. Figs. 2 are each a plan
vi ew showi ng the water collecting cap 20 viewed from
the side of the ferrule joint 23. Figs. 3 are plan
vi ews showi ng ot her enbodi nents of 10 the grooves 21
t c p 20. Figs. 4 are plan views
BRP%F BﬁS&Qiﬁtléﬁ gdbggﬁggéof the grooves 21 of the
@ﬁ%ﬁ; coIIectlng cap 20. Fig. 5 is a perspective view
ing a water collecting cap 20. 15 Fig. 6 is a

per Sﬁf tiye; yi §V\é€$‘§’]¥q"‘o%‘§c@{‘?§%g°9i&?”Eh&’wm? henfr a”e

60 t retains t nmenbr ane ef enent
n n t W
em%d*f?é“%.%ﬁﬁ%*%fhoﬂgw %%%aa?@ﬁ%?gﬁ%o*ﬁyéfs%%?aa%g%ﬁ%
a rane 60 20 havi ng engaged therein the
to:ﬁﬁ% ! |ber %enbrane el enent s . Description of
Ref ef £ACe NUIEL aééc@ng Qﬁsv%é‘?oél%wgé Lenol L QueFi ber
menbr ane el enent rane trat)on appar at us

collebol h QW4 bes ngéénﬁroﬁotﬂ\@t Sidé%keEBénQeE?Ble joint
23.

Figs. 3 are plan views showing other embodiments of
the grooves 21 of the water collecting cap 20.

Figs. 4 are plan views showing other embodiments of
the grooves 21 of the water collecting cap 20.

Fig. 5 is a perspective view showing a water
collecting cap 20.

Fig. 6 is a perspective view showing an embodiment of
the frame 60 that retains the hollow fiber membrane element
1 of the invention.

Fig. 7 is a perspective view showing an embodiment of
a membrane filtration apparatus 3 containing a frame 60

having engaged therein the hollow fiber membrane elements

1.

Description of Reference Numerals and Signs
[0019]
1 hollow fiber membrane element

3 membrane filtration apparatus
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21 groove 22 water collecting port 5 27 rib 30 cap
nut 40 cylindrical case 60 franme 70 water collecting
tube 10 75 diffuser BEST MODE FOR CARRYI NG OQUT THE

| NVENTI ON [ 0020] Enbodi nents of the invention will be
described wth 15 reference to the drawings. Fig. 1
is a cross sectional view showi ng an enbodi nent of

t he [ ov%él%f)gr rrbl[ ane bea|1 ement according to the

i nvention.” The 'hol ow 1D 'Wenbr ane el ement 1 of the
i nv ion contains hollow fiber nenbranes 10 and a
vvat?r%col Ivg% elrﬁgcoilalpe%ngan%apnay further 20 contain a
cap t 30 cylindrical case 40. [0021] From 50
to 2%%00 t%l?&eogvdeg of the hollow fiber nmenbranes 10 are
bun din one it bundle 13, and one end thereof
is C %sed ‘%/\? %Paccftilghﬁcotv&r?qd eorrtrrerrbr ane closing 25
menbgy 12. ..Fhe unit bundles 13 are fixed to a hollow
fi ber' rmerbrane fi xi ng nenber 11 at the end opposite
to the endc%t has been cl osed with the hol | ow

fi ber nmenbrane closing nenber 12. The hol |l ow fi ber

membyane flyq NghRIPET. e

60 frame
70 water collecting tube
75 diffuser

BEST MODE FOR CARRYING OUT THE INVENTION
[0020]

Embodiments of the invention will be described with
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
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
member 12. The unit bundles 13 are fixed to a hollow fiber

membrane fixing member 11 at the end opposite to the end
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bundl es the plurality of unit bundles 13 into one
bundl e and fixes the hollow fiber nenbranes 10 with
open ends. 5 Accordingly, one hollow fiber nenbrane 10
is in a pouch formas viewed fromthe side of the

hol | ow fi ber menbrane fixing nmenber 11. [0022] The
material for the hollow fiber nmenbranes is not 10

I d i h .
“oREnbeEre®eeridbit f15nk) SolCad 8 Felffpbbhney giosing
meﬂgégri? ffHe ho %f%wflégﬁbragbrf % r 11

polrysufl f one po ye hersdffone yacry ?

ouffhEhetig, Pyﬁ?%%?EQSretHE%tké Pygﬁkxféﬂerbundle

an8°#¥Q§gpxhsnﬁ?;ﬁgwekbgg%ns?mgrggx'e@s 6008 YIEL enas.

ose osé aceta

AcEE#Q%égfgfanStﬁ¥kfﬁﬁ E?BE RQBEQSBQV 8”§s E8p8'¥6§%h

uor oe ene an a conmposite materi al

fo%ﬂeﬁg 9?%§Egak§om29héogg§L EQetﬁétgB%g?kg?%%%g?mgﬁBrgﬁe

t hereo

e port 22 and a groove 21. The water
fl£9+%e@%#ﬁgrcg% 20 is engaged liquid-tightly with the

[ofoblow fiber nmenbranes 10, and the method for engaging
25 is not part|cularly limted. In the enbodi nent

oyt Bl (kL kO Y DELLTETRL eSO B
pafBIbglaly andiaLg, tBEA 2 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
ether ketone, polyethylene, polypropylene, an ethylene-
propylene copolymer, cellulose, cellulose acetate,
polyvinylidene fluoride, an ethylene-tetrafluorocethylene
copolymer, polytetrafluoroethylene and a composite material
of these materials.

[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

is not particularly limited. In the embodiment shown in

Fig. 1, the hollow fiber membranes 10 are once fixed with
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engaged liquid-tightly with the inner dianmeter of the
cylindrical case 40. The cylindrical case 40 and the
water collecting cap 20 are fastened with the cap nut
30, thereby 5 engaging liquid-tightly the hollow fiber
menbranes 10 with the water collecting cap 20. [0024]
The water collecting port 22 is a through hole

enBoHL Y8 Bk PhaRe £ 87 B MRRUFI Feer %'aﬁﬁé?sr”ghen
engRRBLNEULBY AL L LEEI 09, LD SEuage-Lhr qughothe ho

ran es

oy SR B55; a0k ?ﬁCk' P e b ?%€t€%?§ %@e%*&”@h@°r£ter
coPDEERENG UNbY _LOT COPDRGh gL {Nea BLps conRect g, oy

I'ng connéecting unit

enQQQYBQeg\iAé?Ed—@?gﬁF?%t Eﬂet FS%T@EJehB%U ﬁ%hb?gnggr Eozélth

€ upon exc

th90%59$&fhgfie8§ﬁgéaﬁ ZQOeIenent 1. The connecting

I'S not part limted, and any nenber that
06?@ connect I|qU|d tlghtly may be used. [0026] In the
%dinent shown in Fig. 1, a ferrule joint 23 25 is

ssving bheceoenssiiomingdeprov setyonpiiggistete
peh8tfalPng the manifold 25 of the water collecting cap 20
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]

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
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

is used as the connecting unit provided on the water

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

10
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flange form having a dent 24 for a gasket forned on
the surface thereof. The ferrule joint 23 is
connected with another ferrule joint having the sane
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 holl ow
fi ber menbrane element 1 of the invention, the
flanemet? TR @RI Y pR o¥PERA2OnfPRe2 nER Bk SR OE BINPECPINGhe
port 22 is free of load since the entire weight of,
suthace| eherects riiffddr it n e gzr%o‘v% gopnected with
Accordingly, the connecting unit may nhot have,
a“%?%%@a??gﬁu%‘? JPERE sharerdt BRfos@amasSrare asWh ke
. liquid-tight state can be naintainsd. 15 LOOZSL The
IneERvRi Y 597 offbdt AT eRetBEeRr PRY | PRer§SofmPhE 1S
wat er co|lecting cap 20. Fig. 2(a).is. | an_vi ew ,
FagF 0 gL Ehet viab B0 Uit | BEOT L chpt 565 v sbb @l F1 G pRES 100
sife of the ferrule joint 23. The grooves 21 are
€3¥br¥ed in parallel to 20 each other with the water

3 %Lecting port 22 intervening between them In other
[ s, Fig. 2(a) shows an enbodi nent havi ng grooves

2L POV SE 541 8 DL L OBl Lighe P gucer
1nfBTEiad O RLGOR ol P BT ok
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.
[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
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

axisymmetrical with respect to the median line of the water

11
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collecting cap in the horizontal direction (i.e., in
the wvertical direction in the figure). [0029] A
supporting beam 65 of a franme 60 is inserted into 5
the groove 21 (see Fig. 6), and the water collecting
cap 20 is engaged with the supporting beam 65 by
interfitting the supporting beam 65 to the groove 21
isee Fig. 2(b)). In this case, the grooves 21 are
cof bpRbdnaxraynkt Fheahryiarhhalr dipeetierp theemedinthe
line of the water collecting cap 20 10 in the
VeRbifaontarearteet ibntf. £19UFR) the vertical direction
in the figure), whereby the water collecting cap 20
[0P%3testricted in rotati onal movement by inserting the
supporting beans 65 in parallel to each other into the
gr 00% e3UBAOL BT t ABIM 2l pi pE 71t parseel thelR@geled into
col l ecting. 15 port 22 and the water collecting tube 70
th%aﬂrﬁ%vﬁrg%eﬁﬁ%ﬁ F%?on@beiﬁ@ddéﬁﬁgEEFeFOGQéfeFFlpg cap 20
., thus nore preferred that the groov 1 of the, water
lsc%@?%%??nﬁgE%th% ﬁBPPBEFﬁn%ngQGE ?ﬁegHoFPBﬁF?FBEFDQZBhe
nenbr ane el ene 1 with the supportin eans,_65 of the
SUPPAREL 66, DBER AP SOt BAFr FECOTREC0 &FBRL FLA 1 3481 | onad?
povenent. Figs. 3 are?glan Vi ews 8homin ot her

ChafhoaPfrent8e 9T OPHES of bo9ES 22T BFt AR RETRF CEOFRELY| HYTD

re$8BcE0qhe. [ SLM ATyt e dropues, ZLel s not cLlThyedah 20
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
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
mempbrane 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.

(0031]

12
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Fig. 3(a) shows the enbodi nent that the grooves 21

are fornmed in the formof 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 enbodinent, it is
nore preferred that the supporting beans 65 of the

f . h t fi tiopn. [003 Fig. 3(b
o bas LR, cBRnEAERAt 8D, shOROR Ch e Y 21
f din,the tri I f t hat _i [ trical
orfOEIERGTLLTE L FRDACLEr o SOMRAL 20 L BLMELLLSEL 20
a collegggng cap Zg in t@e Q rizon%ag giregt%§9 (E.gé, o
TPt e Vert feaf P PF%%%lgn nPPRé %laure}. Thrgser
di t, ] ' f t hat _t ti bear
0§ PR8hTEp, Lhe! Sy B REL 8L Dbt Do HBREE L9, oo
t.h i t that.th
o S LE SIRUIE, Lo, 116 R OBER Bhoa i whe

Su§8%£§lgé 1?%%1%‘%' 33 gfog%gsfggﬁgf ggqutggrggrqgi cularly,

r OOVes are rned on thée entire outer

coR?i%@P§£¥ of the water collecting cap 20, and the
grooves Tare axi symmetrical with respect to the

[Oﬁg fan line of the water <collecting cap 20 in the
orizontal direction (i.e., inthe wvertical direction

in tﬁfgfigyﬁﬁ)shgés[9Q§4ém&§diment that the grooves 21

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
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.,
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).

[0034]
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Fig. 4(a) shows the enbodi nent that the grooves 21
are fornmed in the hexagonal form The grooves 21 nay
be forned 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 axi symmetrical wth respect to the nedian |ine of

i ont [) oSE R R ombon baph L GrPak: FRA Bhorres 21
ar%ﬁ&ﬁ%@ {;38%&5}% hgabafalf EbBY g (RO Tat BT ¥ e
fo g ot rPoT e RS hot ot 7B - nﬁﬁﬁgaﬁégngﬁE%tgiosveS
21 c3FF eEY PGS ol éﬁenﬁvgﬁaedgeﬁafeaérﬁpﬁﬁsylef the vater
cof FeFTTecib 25, Suhfche akCoRer™ agﬁpaé%Fvwaesééﬁ%l
wifR Fanare obF Eati nglian TER8 REPERaCvBhaF “Rblapkhity ca
Eogeﬁi%hﬁgﬁﬁ?ongr?ﬁ§?521%9§§f SaFys {0 Png % Er i pal
aif¢ %%§¥%Ei§§§ TP PBi Shuced by charging and e

[O§%§fharg|ng sewage in the septic tank. Accordingly,
e structure, shape and position of the 25 groove 21

on the, waj ex) %x%&ﬁ&“dﬁ‘& &ﬂi?%&PTéﬁm‘? el g?éé‘egrbgve

conS|d%rat|on not only oad appli rtica
arlOformed in the circular form. A groove 21 in a c1rcular

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
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]

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
groove 21 on the water collecting cap 20 are determined in

consideration of not only the load applied vertically to
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14 the holl ow fiber nmenbrane el enent 1, but also the

| oad applied horizontally thereto. [0037] Fig. 5is a
per spective view showing a water 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

the ferrule joint _23. Th ter _collectin
theaB“%éow B pEe BRPEhnry CAanRBL dd PhS RASSoERS 164
QdL'Cal casi 23, The wat er collecting cap 20 has
ap?ﬁ 85¢&°81a0hYt FBSLPHE ‘wal | thereof. A rib 27 may
rOV|ded on the part where the groove 21 is

[Oggﬁﬁg [ 0038] The mater coIIectlng cap 20 may be
foran of a resin ng g it is oftﬁn t he
case" tBat Ot h8 a|8ﬁ€?8? ?V?hgleWaF PYeBPI 8ctRhi§Tcap 20

ab | dred
colipFERBRarED PH 1 MG AL Sher oLt HEC 8¢ oF 2P cof 14RT | Rgrater
0. h th t, th h th f t
co ngﬁﬁpgaESFt.ﬁjéﬁP oHPREEAPAGE APE5COthe” &é.ah?%zo
th | wh d d
R PR A B B
d h [ I t
co?ﬁgcg§ngp%o%| ?8 Inréngregg%ocg |g?%§§p ﬁh ter

co?88§g?k8'99pt98 9§r51q858yk989t9&tE0E98c9é8°¥8 %ﬁe 25

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
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
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.

[0039]
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15 As shown in Fig. 1, the cylindrical case has an

opening 41 on the side wall thereof and has an air

i ntroduci ng cylinder 42 at the |ower part thereof. A

di ffuser is provided under the air introducing

cylinder 42, 5 and air introduced into the cylindrica

case 40 through the air introducing cylinder 42 sways

the hollow fiber _ menbranes 10_whil e uprising, and

eX|t§SfFBﬁWPhén05éﬁ|né'4ihe ?Hél§9§béﬁ§eﬁa§ﬁbbﬁéné€s

attached to the surface_of the hollow fiber nmenbranes
OPQEIEQe dePRchB8 From FRelstrraceipy 0 BEI A Sh&yed

Q the air thereb& maintaining the filtration

lnEFP EFéﬁ@ycé’F—lf‘ﬂ@rhé | 8l F?‘Selloi'f@ﬁbpéﬁéstﬁ}GreoFooMS]

. The position of the opening 41.is referabl t hat, 75%
dlgfuﬁgFeanpFQP’ﬁQEGf UBHERi ﬁg‘ aﬁéé ) tFHQUSﬁ:é‘Hl ﬁg ipger 42,

r rovided in the upper ion i

anSe?fFcéBtHPFBEFfioﬁnthéﬁﬁ Eé{IlIBFiFéEF oﬁa?ﬁ ﬁb gthfpugh the

d d bl 100% of
alFhén6%8ﬂ$ﬁéégiiygFESﬁFoé?dgganDESﬁg Ezfa FipE reg?on
40
neghEanegc Rt MR LS bEeRaaty nant, GESEs  ar G ERegobATing 41-

|cal case

o YBhec B oS8 hofapr B E¥-hAC hEeyFr RGP eee"cBSEhao
noffly £3 te?afn?frnfo’%ggﬁts??Phé%ﬁéﬁﬁiﬁéﬁeggaf% AL I4Ce by
el 08T SAyAACKECOLALI 19,1 PELLLES) BROH,SE0RbaEL00)
flifnglgEng%§98§ency 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
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
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

substances from the surface of the hollow fiber membranes

10.
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10. 16 [0041] The cap nut 30 fastens the water
collecting cap 20 and the cylindrical case 40 by

encl osing the part where they are in contact with
each other. The hollow fiber 5 nmenbrane el enent 1 of
the invention is exchanged along with the water
collecting cap 20 and the hollow fiber nenbranes 10
Ob@&?grated therewith, and therefore, in the case where
the hol | ow fi ber nenbranes 10 and the cylindrical case

Collgﬁglégﬁeﬁﬁétgglﬁﬁ n%SSCPthPS£ rLRg Y@E%En30Cﬁgy20

cap 2 hé Cy rlca case

angeth8'2§g§ MrgQQESFQBeOQO g@'Qh@@osEQ94%LeTPSrE?QhEQE

rical case 4 € water “col Fecting cap

thgg apd ?Hecéh abet&QgHCéQQhC¥£h@99r aﬁ@l%&# £ASL,

nerally produced wth a resin. the resin

meEBEﬁBQrQlQ eBPeﬁeo@EQPQr nbBfiL 4dE §sp8 poﬁggﬂ éﬁéha with

such as pol yethyl ene, polypropylene an ut ene,

thglHQE%Pec5§§éEt1ﬁgcga?32@05XBeE§@fhBQﬁeﬁt?Xb@?emembranes

a pert r oal koxy (

1Ot§BEé5kHQéaeEH¥E§Q§tEO QﬁéaEhHQE@BEprEﬁn%h§0995¥nﬁﬁere
(F ““an ethylene- tétrafl uoroethylene copol yner

théEﬂgﬁiow 995¥9hﬁ9ﬁ925hggU@DOQBBVkﬁ@eCQEQEEEX?%§nE%§e 40

et hyl ene- chlorotrifl uoroethyl ene copol yner
ar@ndntpQk¥vERYWi daneathugthde, (PNBFhatdrchbonkBeingSkRp 20

such as
and the cylindrical case 40 may be joined by adhesion or
welding.
[0042]

The cap nut 30, the cylindrical case 40, the water
collecting 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
fluorine resin, such as polytetrafluoroethylene (PTFE), a
perfluorocalkoxy (PFA), a tetrafluoroethylene-
hexafluoropropylene copolymer (FEP), an ethylene-
tetrafluorocethylene copolymer (ETFE),
polychlorotrifluoroethylene (PCTFE), an ethylene-
chlorotrifluoroethylene copolymer (ECTFE) and
polyvinylidene fluoride (PVDF), a chlorine resin, such as

polyvinyl chloride and polyvinylidene chloride, a

polysulfone resin, a polyethersulfone resin, a
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25 polyvinyl chloride and pol yvinylidene chloride, a
pol ysul fone resin, a polyethersulfone resin, a 17
pol yal | yl sul fone resin, a polyphenyl ether resin, an
acrylonitril e-butadi ene-styrene copol yner resin (ABS),
an acrylonitrile-styrene copolyner resin, a
pol yphenyl enesul fide resin, a polyanide resin, a 5
ol ycarbonate resin, a polyether ketone resin, and a
i%Y%%VlE?%%rrﬁ%%%nearE@Xﬁphﬁﬂyéﬁtﬁﬁ§ B%Shgedaﬁlone
a, mxture thereof. R% 043L The cap nut
acaﬂ%mté? RutadupnetT AEY figber C R@l?é’BFFeE??ha é%BS?@ an
g the air introducing cylinder 42 nay be each
aC]E)Y b%ﬁl%\?fﬁt%r%?e?%?us{“ﬁérr?ﬁéﬁrrésu ns. Exanpl es
teri % t heref or include al ym num and
Pojsi’%h‘?ﬁl% gnet el 1d5hER R AenbeP el KA1 AR sEe B prdduced
conposite mater such as a co 05|t

oot SrfanSeTPESL LS, TR 0L AatnS ol fond EOERRY I o

r-reinforced plastics and bon fiber-reinforced
PoLyReieEoe ARG K5t PHar PRSI calas ab, TEKebE vipef =ione SF as
col l ecti 20 and the air introducing cylinder 42
2 TYtBes p Q%% gﬁ with the same material or different
[O@E%Frlals 20 [0044] The water collecting port 22 of
hol | ow fi ber nenbrane elenent 1 is connected

Lt LA 9Pl By - coRpesheg 16, IRVl eLs
collecting cap 20 and the air introducing cylinder 42 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
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.

[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
retained at the prescribed position by engaging the

supporting beam of the frame with the groove 21, and then
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the frame 60, and the hollow fiber nmenbrane el enent 1
is 25 retained at the prescribed position by engagi ng
the supporting beamof the frame with the groove 21,
and then 18 inmersed in the septic tank. The water
collecting tube 70 is connected to a negative
pressure punp, with which the sewage outside the

hol | ow fi ber menbranes 10 is_sucked through th

impgRSedl dni k6 ERETILAL EANEr o?h?h%aﬁ%ﬁb?%%é§Ct5nqh%ube 70
suspended substances in the sewage are filtered with
1s;{ RENASFILEH tPhér PREABL HReBL 86 SUERD PHIPY e Wedhnibdchy §he
sent fromthe manifold to the water coll ecting tube

Seyg9IenhPHGGR ISt RBSWRPEL CWoFLBEL] ﬁ\@mﬁgﬁpes[ 8845F Spgked
After conpleting the filtering process in the

thypuggr B@dmﬁénlnf%&d fnEpmehe H8t§t’5§6én8édt§ﬁb§‘?5‘ﬁ6é§es
accunmul at.ed on_the hol |l ow fi ber nenbranes 3

Th 8e?36ﬁ88degysP8§§P§€eéléan R RRYPESE Preerfd tﬁé?érwéFh

S is sent fromthe r collectin
thQOHBETP %§%8é BETPRENES ;@maagd ga ?rﬁﬁrwéEFEbanﬁe“t
. dair is fed the diff
e pP ot Re At dBL ot 6 HBE BALFFbEP NEbLATe tBEet8nt nEouTh

004 In e reverse cleaning, since filtered water
th%rwigLEoﬁﬁﬁE§§§&nglPOFFOMB fromthe interior to the

[0§3%irior of the hollow fiber nenbrane, the suspended
tances attached to the outer surface of the

ho"&%&é%bggmgfgggggethe 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
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
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
ailr scrubbing and accumulated on the bottom of the septic

tank.
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is detached or is in a state where the substances are
Iiable to be detached. The substances are then
detached by 25 air scrubbing and accumrul ated on the
bottom of the septic tank. 19 [0047] Fig. 6 is a
per spective view showi ng an enbodi nent of the frane
60 which retains the hollow fiber nenbrane elenent 1
of the invention. The frane 60 has a base 61, 5
[0R&7lms 62 and a plurality of parallel supporting
beans 65. The base 61 is connected to the colums 62.
The EbPunhsi®oa BRESPRREHVEOVEAEhSBPYERIVRPheRPgHiBBRt of
and the franme nmaintains the shape thereof with
th?h€r5%§e6%1Wh%ﬁ€ EBFaAAS tB2 AAdlPNefdPrdememhrang
[0048] . The supporting, beans 65 are to be engaged w th
el?ﬁ%Nth%ngmFP?béPVﬁﬁ bPBne Brenemme o hde d |%h
gportln beans 65 nay have_each such a sh
CO%W&’E’Slé 23Padl ElBFaﬂaéFMgoénaéﬁééthHUPHBIEF%}SvEeéTS 65.
rovided in the 15 mater collectin 20 of the
Th%olP%@v g?bé? HenBrahed EPehBft celu 6@48 Th@? rGREIBRR 62

ScAl'FSUAPEL L0 Bere C8, Ry, e, ke by, oy et hod,
o R R N L R
62 and the girder 63.

[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
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
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

provided in the frame 60. The water collecting tube 70 is

a tube for collecting filtered water from the hollow fiber
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fixed to the girder 63 between the columms. [0050] A
wat er 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 fromthe
hol | ow fi ber 20 nmenbrane el enment 1 and di schargi ng
the filtered water outside A pipe 76 is for feeding
air to the diffuser 75, part of which is shown
mepmRreRe £luRBL énanﬂsda%aarﬂéﬂgf £86i ha Larrerr amteRe
exterlor of the_ septic tank. The 5 diffuser 75 feeds
ougsi Fron%t?%??o%@rl%l%%Io@e?%%n%o?}BmFofF%%rdh%ﬁBF%ﬁe75
elenent 1 to performair scrubbing for detac ,% t he
ongyspeRAEH Qéb@PéﬁEeésaEEBWﬂléPeBh%nfﬂﬁéresuPP ofised
the hallow fi ber nenbranes 10. For. attainin st abl e
fogsperaeiBA, 3Lt FEOPr ENEr PEESERRE Phe P 1S§§§3C7§3P§-10The

a1§23merr 48 7 §I932652§wtthahoaﬁana”ﬁﬁ o EbeoBen ity
he hol | ow fi n&rane el enent 1. Accg%gLn L_Bﬁthe

£1hPF1 eBP78e] 8 1SPFBForabPyPRELPETaRErt 500 R
aefgpfohEear FratertrosH g?s*%%?egbﬁﬁwg 4565 Bhodbgec
suﬁﬁ%gsiﬁi EhEnBpae % £ ABE = PETL rARer 40d | ROTIRSCabpie
S e N
pobi9Y5&La" Qhab8edhRYn8 1oy TRELAY! GehBrBAR LhQREH AL 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
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
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

suspended substances accumulated on the hollow fiber

membranes 10, the position of the hole is not limited to
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substantially the center of the hollow fiber nenbrane
el ement 1 on the horizontal plane, and at |east one
hole is provided for one hollow fiber nmenbrane
element 1. Since the air diffusing operation is
performed for detaching the 25 suspended substances
accumul ated on the hollow fiber nmenbranes 10, the

th§ﬁ§£8b8” QBthﬁehghgikaoﬂoéﬁgi%h%eﬂuhﬂerzég;ﬂgéégo%ﬁy be

the' position € ‘nunber  of "hol'es

apggg ggéggﬁg'XoﬁQEEEQEBegniQuéHCE %gﬁg%??%hE@aEhEh?

ubst ances can be renove iciently with a

sugggbbeaieuﬁg%gheasaaaﬂnbe &eﬁegaai@%%@E&agtggd§ggg 2

Itrons as the shape of the septic tan

stEQDQEEi@éeeinghsmasﬂ@gein[Qgﬁéﬁdgkgtﬁeﬁﬂ%f69uhﬁ
[y d w or

pref erab produce h a neta retaining the

coRBh L ounki Ber tABRMRRARE BkerRAt slprardihakmang 1@
preferably produced with stainless steel, or a netal

prQEe?Bi@E'8¥ efui wal,gpk.thereto since it is imersed in
the septic tank for “a prol onged period of tine.

[0b6993] The supporting beam 65 is also preferably
produced 15 with stainless steel, or a netal or an

al | oyneqek-yakesd ighgfsteraghyngreeﬁ&eaithheﬁiﬁéeagefor
into consideration. The supporting beam 65 necessarily

rebasnsHghtaeshbenei/nriBat mbhbhahandsenahtonl yahheikoadre
of the hollow fiber nenbrane elenment 1 containing

pré&ewagelybptoalisedt hethoadaganesat edeBY, 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
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
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

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

and the load applied to the hollow fiber membrane elements
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20 water flow caused by chargi ng and di schargi ng
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 determned in consideration of
the wei ght and the nunber of the hollow 25 fi ber
menbrane el ements 1, the capacity of the septic tank,
1 gagerabefond WppPredley £AESASI PBwchrBELnFeABrane
el ements 22 1 generated by water flow caused by
digrBprgPhRIaRBYaEFschar gi ng sewage. [0054] Fig. 7 is a
ﬁgrspect|ve vi ew showi ng an enbodi nent of 5 a
rane filtration apparatus 3 containing the frame
60 having engaged therein the eight hollow fiber
menbt dfe el BnRnPErIPPRLLVD Eb?ﬁn%%oﬁhagfBﬁrePBﬂglm?ﬂE of
col um herein means the direction perpendicular to
a Wﬁ@bFéﬂﬁlFﬁéFﬁéPloal?@EFF@EU6f3tﬁ€ngab56P9| §epéLATEs 60
and the row neans the O | on |tudhE ectlon of the

hagiRgorbPRgeBeahT 85N THES ROEIBWIP F apembrane
t fit
e1§nERElt T dn b oS BrAEnast, Ber6Bors. | i S yerein
d t t I In
me BBy B ot P hboR, ReEPERar et bB RS Pha, LrBet thgiBrhne
enen re en t hr ee

.15 f th
dlgﬁsﬁa??.ﬂ %aﬁgpéégﬁk%%p?e?%?g?hgagapﬁs?tFﬂa Beapg the

b d f h d
1088 Bhntien S E6ELRE. PonGRTutiRBY - CaTPeBTPBo3r (The

hofEBQo%tE”Q b 2818 L1&nentd 1NELEOLUM engaged by
interfitting the supporting beam 65 of the frame 60 to the
groove 21 provided in the water collecting cap 20. In the
embodiment 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
direction of the supporting beam 65, i.e., in the column
direction, and accordingly, eight supporting beams are not
necessary for engaging four elements. 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 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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di rection, and accordingly, eight supporting beans are
not 20 necessary for engaging four elenents. As
descri bed above, the hollow fiber menbrane elenments 1
engaged with the frame 60 are each connected fromthe
water collecting port to the water collecting tube
through the pipe 71. [0055] 25 In the enbodi nent
shown in Fig. 7, two hollow fiber nenbrane elenents 1
dianeetengagédtha shepbohgnyubeaml 623 dieect tbr obwt he
supporting beam 65, i.e., the row direction, in
digddtipon to additbbumhodthectpdnmn| dirhetienbodImehite
shown in Fig. 7, eight hollow fiber nenbrane elenents
empodimephgabednwinhFitie 7ramigbo, hbliowt fibenomefbrane
necessary to engage all the eight hollow fiber
elegpabtané ackeardeged, vahd tbe éxampl €0, sbveniholikowot
fi ber menbrane elenents 1 may be engaged therewth.
nefc@ssagychsecnpedge, ali orhexanphte, heélen Rbbeownpinbspne
menbrane elenents 1 are engaged with the frame 60,
elemenpssiti ond 6Prt avaspppor seHgnibobéansfe5enrhmenbapac
engaged with the hollow fiber nmenbrane elenents 1 are
elepenpar i BavabeyengageddthghevwhtihberInftheecaspl vimre,
fi ber menbrane el enents 1 which are engaged with_one
forrakamBbe; ssavenphptievl 4ibyr| nabEaNcandenapthel are
determined in consideration of the size of the .
engaapfariethi Fheafrane 180 apphrapasiBiepshef pkbausegporting

[OOSG% Since the supporting beam65 is sinply inserted
beapp 65 which are engaged with the hollow fib&r 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.

[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
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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t he groove of the water collecting cap 20, the hol | ow
fiber elenment 1 can be easily engaged with the frane
60. Even 20 when a rotational force is applied to the
hol |l ow fi ber nenbrane elenment 1, the hollow fiber
menbrane element 1 is not rotated since the
supporting beans 65 hold the water collecting cap 20
to restrict the nmounting position thereof, 25 [0057]
24 Thee| dpeerpRAttop Tt ﬁgehaplléwwn fBEe InBRFPARS e FeRERNT 1
may be fixed to the frame 60. However, the_hol | ow
maVlﬁérflﬁéﬁbFSnéhéléﬁéﬁﬁ fodoegoﬁ%Yeﬁath§|Bﬂ?%?ﬂaﬁ%??r
gh dinmensional accuracy since it is a fabricated
meﬁp6686teéﬁ@eﬁtnﬁsﬁoﬁérp§ttﬁéW@oFlgpéfﬁ&&Qghytﬁlg
resin. Accordin in the case where the holl ow
leFBéFoﬁé%bﬁﬁﬁérganéﬁﬂcf s fiSxéd FaRst e Rrodpet and
water collecting cap but al so at the | ower ,
mophePasf St 5PFESP |€Fetﬂéd§o¥PFPoﬁ &St Re I%ﬁﬁgrﬂéP?lY' in
there may be trou I for adj ust ment upon _fi xi

thenepEfoBE LR T ke 8 devnihie @rtWSmH6PP6w FH&PtnénBFaﬁéxed
t d th d to
nof hEPE g, b Bt a2 sy SR e e 58, b2 b8
t f dt t t |
R
n t he | ower,

ehp RB RV RRE” AEPEP ERBEPF T3 HE CHPRSaHP o aRardh can be

Theavgg%gty ap@klegagg where the hollow fiber membrane

element 1 is retained by other measures in addition to the
engagement using the groove according to the invention, it
is preferred to restrict auxiliary the position of the
hollow fiber membrane element 1 at the upper part rather

than the lower part.

INDUSTIRAL APPLICABILITY
The present invention can be favorably applied to
production of a hollow fiber membrane element and a

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

septic tank.
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production of a hollow fiber nenbrane el enment and a 20
menbrane filtration apparatus produced therewith that
are used for purifying surface water, such as river
water and |ake water, purifying groundwater,
purifying sewage water or waste water forned in
production factories, restaurants, seafood processing
factories and food factoréff& n a 25 septic tank. 25
CLAIM5 1. A hollow fiber ﬁ%rane el ement conpri si ng:
a plurality of hollow fiber nmenbranes; a hollow fiber
menbr ane fixing menber which bundles and fixes upper

1.parts Alitbe pluce fn;e%gggnggnggwe&bﬁ gpgbrgnes with

open en rane c ng ne

which pundles., a@@ Lxes,) %gﬁpﬁ%mrga Lthe plurality

of hol ranes W closed éends: and a

vat ef ﬁ8hg8ﬁtkﬂﬂ EaﬂeMﬁknE '%1§$Q§9ﬁgm£bgubﬂlch'Sﬁhhies

witht Iom; I ber rane menber and

an8 #RLEE EPFEEC 599 pB%tFﬁ@dp§¥%BQE¥§|EQrEE 180 %ﬁ er

out er ereo rane

r Laim 1, wherein said eIenEnt
me@urgﬁgg fAcen Qggg LAgE!

er conprises a cylindrical case which is engaged
"quédhEHQB&'flﬂéihm&ﬁﬁrﬁﬁEeEloEQEEeﬁéhﬂarcﬁﬂmcﬁnguhB§es

hol | ow f1 ber nenbrane fixing nmenbe I S engaged
anbl g4kdst hghtlypuith ap kﬂ@ebl@@5h19§ bRehollow fiber

membranes with closed ends; and

a water collecting cap 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.

2. The hollow fiber membrane element according to claim
1, 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.

3. The hollow fiber membrane element according to claim
1 or 2, 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.
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cylindrical case. 3. The hollow fiber nmenbrane el ement
according to claim 1 or 2, wherein the groove is
provided at a plurality of positions on the outer
peri phery or at the entire outer periphery of the

wat er collecting cap. 26 4. The holl ow fi ber nenbrane
el ement according to claim 3, wherein the groove is
provi ded axi symretrically with respect to an
arbitrary nmedian line on a cross section of the water

4.°°"?ﬁéiH%é?éﬁeggbéthEFEQth'e%%&%é%iQECO§dF§§§Fo4c1aim

hol | ow f1 rane €l ement according to ¢

3,“@ﬁéﬁéﬁgtggegg??8@ei§ggF?é%%@@da%xEﬁgﬁg%?&%kggzy Gith

frane r ow fi raneé e

re??FBQrEB thQEEQ%%%%?e§ﬁg§gBr%@%eebﬁnﬁnkrggsas@E%QEE”%f

tration appara ame conprising a plurality
£n8f w2 BURPALY h DO BRAMBALN s RALAKLE chiQLRetnat a
e R e o S G e
element. 7. The franme for a hollow fiber nenbrane
el ement according to claim®6, wherein the frane

5. furtpge GQARLISeSHar ﬂEE&E?@%'?ﬁeméngeggEegﬁi?%eto claim

filtration apparatus in e groove
4,thé9$ﬁR'Pﬁé55?695@n§seg§6§@8eacaef@wegpbgi%@xnene of

clains 1 to s engaged with the supporting beam of
the franme for a hollow fiber nenbrane el ement

according to claim®6 or 7. 27
6. A frame for a hollow fiber membrane element which

supports a hollow fiber membrane element of a 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. °

7. The frame for a hollow fiber membrane element
according to claim 6, wherein the frame further comprises a

diffuser.

8. A membrane filtration apparatus in which the groove
of the hollow fiber membrane element according to any one
of claims 1 to 5 is engaged with the supporting beam of the
frame for a hollow fiber membrane element according to

claim 6 or 7.
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9. The nmenbrane filtration apparatus according to
claim 8, wherein anong the plurality of supporting
beans in parallel to each other, every supporting
beam except for the supporting beans at both ends
thereof is engaged with two of the hollow fiber
menbrane elenent in a direction perpendicular to the
| ongi tudi nal direction of the supporting beams. 10.
9. The Heerbremeranet faltont hpparRPasabesordfagdivdctai maim
8 or 9, wherein each_of the supporting beans are
8, etigagedn aWendt Wbeopluhelhby| ol FRBEPIRERBr AABME| éRent

in the 1longitudinal direction of the supporting
rapaihgl g each other, every supporting beam excépt for

the supporting beams at both ends thereof is engaged with
two of the hollow fiber membrane element in a direction
perpendicular to the longitudinal direction of the

supporting beams.

10. The membrane filtration apparatus according to claim
8 or 9, wherein each of the supporting beams are engaged
with two of the hollow fiber membrane element in the

longitudinal direction of the supporting beams.

28





