DESCRI PTI ON MEMBRANE ELEMENT SEALI NG MATERI AL HOLDI NG
MEMBER AND MEMBRANE ELEMENT TECHNI CAL FI ELD [0001]
The present invention relates to a sealing nateri al
hol di ng menmber that is attached to an end part of a
spiral menbrane el enment for holding a sealing

material that shuts off the gap betmeePla pressure
vessel and the nmenbran S we as to a
menbr ane el enent usingB éfggﬁgﬁ) ACKGROUND ART

MENMBHANE ELEMIONYeSKADTG! MATERINT 80SOPRGAIFENIBER AND
menbrane nodul e is used for a variety of uses such as

desal i nation of br MBMIBRABE WAFMENT oducti on of
ultrapure water, and processing of waste water. As
shown in Fig. 7, a spiral separation nmenbrane nodul e

TEMBN1@AS! Fgtyre such that a spiral separation
nmenbrane el ement E is housed in a pressure vessel 1,

[OO@bEere the gap between the pressure vessel 1 and the
elenent E is shut off with an annul ar sealing
nat ébicapresend imwention etlathe toupptilenlg maatdriajibalding member

o . . 3

e S L OOn heyamtlop folding a

| seaﬁHEjrﬁﬁﬁﬁ‘%lt@la%eé}ﬁh%t &P 'Eh@"sgttal} Beﬁz@@%{ agér%%s{l‘%é‘%éé‘& and the
whi'le flowng to the down eam si de ong a

memipahy <d¢mdent) awwedlaseb araia@nbainekldieneh@BAEhE same.
The transmtted liquid that has been transmtted

t hrough the separation nenbrane fl ows al ong g

' =side flow channel nmaterial to be
BA%%%W&?' a center tube 6. Then, the nenbrane
[oo®2r t of the elenent E has a structure such that a

menbrane |amnate 2 in which the supply-side flow
chaelventitoerEliyl, a $ihieab seodaitic nhembiane maAdid beused for a

variety of uses such as desalination of brine or-sea water, production of
ultrapure water, and processing of waste water. As shown in Fig. 7, a
spiral separation membrane module has a structure such that a spiral
separation membrane element E is housed in a pressure vessel 1, where
the gap between the pressure vessel 1 and the element E is shut off with
an annular sealing material 4 so as to let the supplied raw liquid 7 flow
efficiently into the element E,

[0003]

The raw liquid that has flown into the element E is subjected to
separation with a separation membrane while flowing to the downstream
side along a supply-side flow channel material of the element E. The
transmitted liquid that has been transmitted through the separation
membrane flows along a transmittance-side flow channel material to be
collected into a center tube 6. Then, the membrane part of the element E
has a structure such that a membrane laminate 2 in which the supply-

side flow channel material, the separation membrane, and the
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transm ttance-side fl ow channel material are

lam nated is wound in a spiral formaround the center
tube 6. [0004] Al so, at the end part of the
element E, there is provided a sealing materia
hol di ng nmenber 10 that hol ds the annul ar sealing
material 4 on the outer circunferential part thereof.

The.seal i terl r
a5 AL SRR Bhfel FndOR g BRRR 80 4 By o
sp u%}qaﬁn AR @@@%eh@ezthﬁb@@ side by the pressure at
the tinme of receiving a water flow, so as to seal the

[00@4p between the nenbrane eI ement E and the pressure

vessel 1 in that state (se for exanple, Patent )
Doc Mta‘tﬂhq goggyart of he e ol Belpare i5oroyaded a sealing

140 e j
ma SIS Bl Dol 0 TR d el AL L it 68« on
thefbdt%r ichgeirhRGenting gard %hefédfCUfIfh%rﬁftmr?é niiteHace is made of
thereof has a cylindrical formhaving a flat surface

rubdrer arciei Il heaing ei crossasdaigpra vithy aaUr]tyteoforc‘éﬂv@ﬁr shape,
aks (rj bs) in, t ial directi Then
an @ué?ﬁls 5 DRI BY S SIS SRR A TR G srceving a water

o84 4958 s%% 1 8 'O NBURy A AR RER SUEMLIERR {Bend the

circu ace O e center tu

presBEsE vBeseltihgh (RACEtAler @Uaf Rirentdmpls Wdtaae Dcuhent 1)
convex streaks of the central opening part 19. [0006]

[00BoWever, there are cases in which the outer di anmet er

O kiR RNty B ST B S, e
pro%c?ﬁet o"i'ltttralb%;lg %égﬁngngEOépﬁICH% Elerle? e 6Y8Mserted.

er S an 1dentical designe

ThéimBastebunifbeser spyuskedthardbfl has enediredrias] fodfg@aving a
as about 0.8 mmin ternms of an aver%ge val ue of the _
flatosimdrcdioarrecyindyvineh fomdranog 4 plurgiEadagnivex streaks (ribs)

onsi d tion of such tio t he cent
in I R o o oe TR bt D] O1'the CEnTer pheaking ghe Tise
aré”@éﬁéh@!i Jeol ding, 32? e 15H%ﬁl%/tﬁ&g{k?evéﬁ 49 the
outer appearance and degradi e connerC|a qual ity
cirOhnifberidMietfacd of @he center tube 6 inscribes the inner

circumferential surface or the convex streaks of the central opening part
19.

[0006}

However, there are cases in which the outer diameter dimension of
the center tube 6 varies during the production steps. In particular, it has
been made clear that, between Japan and the United States, even if the
outer diameter has an identical designed dimension, there may occur a
difference of as large as about 0.8 mm in terms of an average value of the
outer diameter. When clearance 1s increased in consideration of such a
variation, the center tube 6 is Hable to become eccentric relative to the
sealing material holding member 10, thereby aggravating the outer

appearance and degrading the commercial quality of the product in some
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cases. Also, when the center tube 6 is nade

eccentric, the operation of attaching the nenbrane

el enent may becone cunbersone dependi ng on the

structure of the pressure vessel 1, thereby raising a

problemin that the connection operation nmay becone
cagusbeklsomehem toneentdmgilse plisrakhideyembnmaptlaneperation of

elenents for use, or the |ike problem [0007] Patent .
atﬁfgﬂﬂfgn‘ﬁlei MEFBRENAS I PREBR AR PPTORS &Hhﬁg?’aé-o@% epending
orl #its AriQurd lor @ frdd stk QRIRE @tﬁ%ﬂ%&%ﬂ problem in

PROBLEMS TO BE SOLVED BY THE T NVENTI ON”[ 0008]
thehitbdiovemestiof eperationemayobcaepk quunpesonge ia connecting a
- _Jmenbra el ement sealing.material  hal.din nber that

DI A T DB EURIoh B Bt TS B PHERT 1 at o
[0bb®] i nsertion of the center tube even if the outer

di aneter di nmension of the center tube varies, as well
Pajent Daowperte le|tananesgsPalgnt appligationEag-Gosn (JP-A) No.
llgfkyﬁyG THE PROBLEMS [ 0009] [0010] One aspect

o

e present invention provides for a nenbrane
el enent sealing nmaterial holding nmenber conprising a

central ning. part for jinsertion of a center tube
DI%%LQ%JR%S\ Fn_-.{:i‘. @“&E@FMM, a peripheral opening
PRSBLEMS TO BY 801VED BRWHE GWENTIOX @ nenbrane end

part of the nmenbrane el enent, and an outer
[0@BJcunferential part for holding of an annul ar

sealy Mg R El Al e eh R the LS AL RPEThABRARS clement
sealing material holding member that can hold a center tube at the

center and facilitate the insertion of the center tube even if the outer
diameter dimension of the center tube varies, as well as a membrane

element using the same.

MEANS FOR SOLVING THE PROBLEMS
[0009]

[0010]

One aspect of the present invention provides for a membrane
element sealing material holding member comprising a central opening
part for insertion of a center tube of a spiral membrane element, a
peripheral opening part for flowing of a raw liquid into a membrane end
part of the membrane element, and an outer circumferential part for
holding of an annular sealing material, wherein the central opening part

has an inner circumferential



surface of a cylindrical formwth a dianmeter |arger
than the outer dianmeter of the center tube to be
inserted, and that, at three or nore positions on the
inner circunferential surface, there is provided a
protrusion that has a tilted surface on its center

surlde iofiser ¢ylomdscale famd wihdef aliamisier dtrgdre thametlof outer

.nserti of the cente ube with an er dj ter
aipBiit o R e dEbents Recnsbrivg: epdithat; ghTee or more
pdsitigis eHROhdTEIRN M bt chiffef@idINGuiRice!l | BlerBOldi BGvided a

menber, a protrusion capable of being defornmed at the
profivsign that desi afilefd sedace eneits ogbécthavbe insartiont side and
. di I . Lhan t. of t i nscri bi circle is
is USRI B38F D0R el PRienPlp et 1A 2Ebh AL ERRE B o Buter
digertéalargpettiaig that of Antiesatibiely dikdecenter tube is

inserted. Therefore, even if the outer dianeter
(0@l kensi on of the center tube varies, the variation

canhe, & oé}ﬁg%&hﬁﬁnp%wm eﬂl%egé’élﬂ?%'rﬁﬂtéﬁalt nSIding member, a

protrusion. At that tine, since Pprotrusions ar
prptrowsiale doagta Hld rafe bein groiefommosd tatonise onndehef iinsertion of the

oIS LSS SRR PSP B i

ciiRldG8 tdiendd AW UgiONnhas @rduit@dnsidl f 868208 &hehe central
center tube insertion side thereof, the center tube

opicgingiipast inty phithséct eehtey tulbe isi inssdtesr fRwgetores heen if

i f.. the insertion th rptrusion can be . ..
thi offe fid i R o e Bl B Rpfids ik YBriation can
bet dgregiotvitits b§ rehlel @efoathatiompaf tte Wrbliuisivh. Mtethat time, since
circunferential surface even after the deformation of
PrOHE ST radSi dHovided idts dhtscorPtofMpHe ReFHIERSt Qe tBSn inner
Cir%ﬁn‘ﬂ%ﬁéﬂt?ﬂ %ﬁ[fagé‘,sfﬂé/ ceth%Q]t%Jbe can be! lgeliiihgt ﬁb@ngnté’} of the
'ength of the protrusion in an axial direction s
ceptrel epabliyg palrow Asoegqiale the hadtiusiom hesgt hilkedd sheface on
i nner. ci.recunferential. . surface ip the axial djrectjopn.
the, FeRLeR, G RG IPRECTERGIAC ShCTiRl SR SuPhits 1hEtidgehto be
in$HrEQE thPNhien RIS ARANRLS att AR RIMAET HFItAR Widdrtidd, "RRE the
easi |y ‘'defornmed, and also the contact area with fhe
pPrefepsEn tagive heasnieothlid wedermather dd§o1 Isn¢ndbet contast area
n p.e re Sily. ..
B SEIRENLR FRBRe SR hy? T G B g gt
evéeffp ofhieugeformaitidn be thegsrolihdeby, tiee bes@bier valbhe center
fromthe outsjde after the assenbl age, so that the
tubg can bepprsgicsheat Fasiibt deteriorated. [0013]
[Oq?%TL it is preferable that an auxiliary protrusion
aving a height lower than a height of the protrusion
i s Frothedaleovet he lengidr of i theupfaresioralin san faxdel dByction is

this .auxiliar r ot r usi even |f e anount _of )
prefEr N RaeioN o8 oBhel o dil e erethy of o oA sucuRrential
sulfabgen thRxYA' didbédsh OByt RenAMRY the %n def 6f L hrQbion in
i ndi vidual protrusions ¢an be reduced, whereby the
the eidr dirgbdonain Bhishenanaer,t e peatresion twillibeemore easily
deﬁa‘f‘fl{e ', %En)ﬁ also the contact area with the center tube can be reduced,

whereby the insertion of the center tube can be carried out more easily.



[ 0014] Also, it is preferable that the
auxiliary protrusion has a tilted surface on its
center tube insertion side, and has a bottom surface
having a width larger than a width of the protrusion.
Wth this structure, the width of the bottom surface

Aleb, simeedine lengtly ofitbe rplrstrmicbrs i$ aedpeced, dreeppotrusion will be

le:géﬁgfﬂ%;tg)gbg-ﬁgsé%& r? i S tlﬁe esﬁitiji ap] efitsgenblglage so that
thdeherabhearaicd Rend &ét%Ho‘i‘é(ttef protrusions becones

| arge (even when the outer dianeter of the center
[OP4BE is large), the center tube can be held at the

cent t.ai_nt t he center
" onbtEa LR RS RE Eo a RUFEABGRR ih BL  nciene
lowBs etlia@n,a Wheiskby of hehé n@ebtﬁu@ﬁm@f id hﬁ)mam ebnt ube inner
can be carried out easily. [.00151
cirgvppisrrRtal SUHachedy ANs Brdhiany W@tf@ﬁﬂ%facff‘@ﬂ if dgemount

of 'd@:? 454 38N &f gﬁ@gﬂtﬁgﬁé y ne%@ﬁ?h&%c%&r la?% ét}ﬂed\}aqgatlon

er accor e abov
of tthbeambantid defoemiagicbni of amdivaiuwali prothiisionshean be reduced,

rotr |on|s or med, nbrane |l.am nate that
el R e B G r B T PHOCE S Aol tatnty.
[od¢gprding to an enbodi ment with the nenbrane el ement,

since the sealing material holding nmenber is used,

t he Adsnt dr is lm@f@’ahldaé:hlaél theatauptibae pretrusfon Heas a tilted
su%Face ng ﬁ%t er PI?b %? rEganesrldeand ({T[h %g\ée%)&ttom surface

Insertiron o e cen e can be carr

ha@Bsd |y ®Wdih lltargdiertﬁans ad width abf ofhe proh@is@oh er With this
di aneter di nension of the center tube, as shown
ﬁ%i%]SlOIl is

stduFGinks BRdhed t@?f@ff%md@é@??%é’é tﬁﬁo%lé’ﬂhﬁ@f P
larr\%%ralscﬂ@reﬁgh ?rﬁ@i@l % # lépr 1 9& 1gele§§ Clﬁﬂ%é' t%t grén(geformed.

onrer ¢ aV|ng a goo
Thapgieae,arven dfidtlae nmrtmmte oEFI elefotmaton bef prloy i dadrabiyy of

pryd i S RaCP R SoeRa TY R e ALTiGh SRBCH A dhe(qpater

tuBé 1@9[%@1%% UBRLS taBR B8n CBE rh@l@l ayttmeﬁterywnh more
BRI EF CRIPTI ON OF THE DRAW NGS [0

certajntya Navdrtheloss, &ea:t:mwmtuheelw @hdwirtgf thre tilted sugrface at
& AP Sl Mot BXATRLE S B TRIEANS: S\ATn be

sea t e prese

cannmtahm@asﬂy Fig. 2 is a view show ng one
exanpl e of a nenbrane el enent sealing materia
[O¢ k2 lai ng menber of the present invention, where Fig.

2( 83y, T $n Aerh®bh; rﬁkﬂ? YhEnehiiSharrd R rlllénta is clilaracterized by
cross-secti ona arr ow vi ew, an (C IS a
inclightg sademendwane eclement sealing materlal holding member
according to any one of the above, a center tube that is inserted in a
state in which the protrusion is deformed, and a membrane laminate
that is wound in a spiral form around the center tube. According to an
embodiment with the membrane element, since the sealing material
holding member is used, the center tube can be held at the center of the

sealing material holding member, and moreover



Fig. 3 is an enlarged view of an essential part
showi ng a protrusion and an auxiliary protrusion in
the nenbrane el ement sealing material hol di ng nenber
of the present invention. Fig. 4is a view
show ng anot her exanpl e of a nmenbrane el enent sealing
mat eri al hol di ng nmenber of the present invention,

td FAGthr Gileal R oSl Rl o Segfly el Rhere s

vatiagioh §i g6 ¥uew diameter dingenSionSofths eamiet tabe, as shown by
essential part showing still another exanple of a
thednhctions eineheficctsedd sartpethedoval  Hot dhrgreasemerthefcenter

a3 o RESREL i s s g
o EREB0ETH ASALLIN I DI TRAREN 19w

opef&§sn DEGktRMEheMt eWtEDWeRgURS versstpire] dhe @aperation of
attachnent state of a conventional nenbrane el enent

copeatting ofat phimallithalf dham bremreeleDESCRI (T OR c@Fried out
mﬂs [0017] 2Menbrane part (nmenbrane |am nate) of
5 Y%ne el enent 4Seal i ng materi al

BRIEF DESCRIPTION OF THE DRAWINGS
[0016] |

" Fig. 1 is a half cross—sccﬁonal view shéwing an attachinent state of
one example of a membrane element sealing material holding member of
the preselnt invention.

Fig. 2 is a view showing one example of a membrane element
sealing material holding member of the present invention, where Fig. 2(a)
is a left side view; Fig. 2(b) is a cross-sectional A-A arrow view; and Fig.
2{c) is a right side view.

-Fig. 3is an enlarged.view of an“essential part showing a protrusion
and an auxiliary proﬁusion in the membrane element sealing material
holding member of the present invention. |

Fig. 4 is a view showing another example of a mémbrane element
seaiin‘g maféria.l holding member of the present inﬁrention, where Fig. 4(a)
is a left side view; Fig. 4(bj is a cross-sectional I-I arrc_)w- view; and Fig. 4(c)-
is a right side view.

‘Fig. 5 1s a view of an essential part showing still another example of
a membrane element sealing material holding-member of the present
invention. |

 Fig. 6is a view of an éssential part showing yet another example of

a membrane element sealing material holding member of the present

6



5CQuter cl addi ng nenber 6Center tube 10Sealing

mat eri al hol di ng nmenber 15a Peri pheral opening part
16a Inner circunferential surface 18Quter
circunferential part 19Central opening part
21Protrusion 2la Tilted surface 22Auxiliary
protrusion

invention.

Fig. 7 is a partial cross-sectional view showing an example of an

attachment state of a conventional membrane element sealing material

holding member.

DESCRIPTION OF SYMBOLS

[0017]

2 Membrane part (membrane laminate) of membrane element
4 Sealing material

S Outer cladding member

6 Center tube

10

‘Sealing material holding member

15a  Peripheral opening part

16a  Inner circumferential surface

18
19
21

Outer circumferential part
Central opening part
Protrusion

2la  Tilted surface

22

Auxiliary protrusion

22a  Tilted surface

Membrane element

BEST MODES FOR CARRYING OUT THE INVENTION
[0018]

Hereinafter, embodiments of the present invention will be described

with reference to the drawings. Fig. 1 is a half cross-sectional view

showing an attachment state of one example of 2 membrane element

sealing material holding member of the present invention. Fig. 2 is a view

showing one example of a membrane element sealing material holding

member of the present invention, where Fig. 2(a) is a left side view; Fig.

7



22a Tilted surface Menbrane el enent BEST MODES FOR

CARRYI NG QUT THE | NVENTI ON [ 0018] Her ei nafter,

enbodi ments of the present invention will be

described with reference to the drawings. Fig. 1 is a

hal f cross-sectional view showi ng an attachnment state

of one exanple of a nenbrane el enent sealing materi al

hol di ng menber of the present invention. Fig. 2 is a
2({byiew cesaisegtional éxanptrovoview nend Fige2&) émantight side view.

R S S TR -
oo SO SHERESSFRY G P o saing
maeatial pelliibensntBeradl €aspridsait Paehtsmow ng a

protrusion and an auxiliary protrusion in the
rane el ement sealing material holding nenber of

th t i tj . 0019 . h i Fi q.

1" B SR8 rh i Lt SeRiak mpetrsialdiSlgis RecigRst afithe

. . -- I | H . .
prosRYE I OibH U S CERIEA o HRERIERETS O irtion of &

cereteenabt 6Eof a qpdralphenabroperigigepall, lparibberd] opemigrg part
of a raw | iogui d into a nenbrane end part of the
1 Sqrdpmflameng 06 weraw BquHAJNAR oanbeine grtleparit ¢lafhepmembrane

18 f hol.di n f _an _annul ar .. seal j eri.al 4
clefiEthi 780 ThaUHERGF SHen ST ERUAL ParT R Cprudefte of an annular
'sedlﬁi’%ﬁﬁét%f’iaﬂ acl ugdesna el thRod@t Sfda hohdings ﬂ?@B?ésent

10 of the present invention, a center tube 6 that iIs
invienseit adliidea astedleng mafeired] Rolging Husinber 210 bsthe present
. defoinmed, and a nmenbrane |amnate 2 that is wound in )
invgndisir, & Ceian ksuh dhefés depedediinpe skateigowbjich a protrusion
21 is deformed, and a membrane laminate 2 that is wound in a spiral form
around the center tube 6.

[0020]

The membrane element E may be any one as long as it is one
called what is known as a spiral membrane element. For example, the
membrane laminate 2 thereof i1s such that a membrane laminate (a single
or a'plurality of membrane leaves) in which a supply-side flow channel
material, a separation membrane, and a transmittance-side flow channel
material are laminated is wound 1n a spiral form around the center tube 6.
Also, it has a sealing structure such that the raw hguid may not flow
directly from the supply-side flow channel to the transmittance-side flow
channel. By this, the raw liquid that has flown into the membrane
element E is subjected to separation with the separation membrane while
flowing to the downstream side along the supply-side flow channel
material of the element E. The transmitted liquid that has been
transmitted through the separation membrane flows along the

transmittance-side flow channel material to be collected into the center



The nenbrane el ement E nay be any one as long as it
is one called what is known as a spiral nenbrane
el enent. For exanple, the menbrane | am nate 2 thereof
is such that a nenbrane |am nate (a single or a
plurality of menbrane | eaves) in which a supply-side
fl ow channel material, a separation nenbrane, and a
transm ttance-side fl ow channel material are

tuhefi nated is wound in a spiral foil)" around the

[OO??{Zter tube 6. Also, it has a sealing structure such
hat the raw liquid may not flow directly fromthe
suppt . . o .
ek, Shclend bucFRaNTE| il iy A0S RANERT e

meinhar 1Getmaitedaeanl e pare of $hs uhpediredetddement £, Also,
separation wth the separation nmenbrane while flow ng

they Falmg aRkREet damadi Bevardsigewlses, slipisels nuadranguiar, or

erial,of t |l ement ,E. The transm.tted )
oty TS eREiSRAE hlex HPTAEIT LA moigh EHentiors d scating
maﬁ@@ﬂr@hé%@ngﬁmﬁ%ﬂ@ wWitiQWSreaak988d thet having a U-shaped, V-
transmnittance-side fl ow channel material To be
shagsid, ¢ tsbapentuomickiesiclentagrs, druBestapddoRis-section iTpeeferably

sealjng material 4 is held by the sealing materi al )
usqgh | higmaiese! of dhsrseadmermiateainl ¢nt praleradtly fabricated with

AR 208 n e I i nmat eri al VAT
A0 Rav e[ a Cl %!ca S{Egr é,ug‘l Ia’;glplﬁlf%té%l,t] ec%%% rl%%g altar> o a%#ﬁgr% sealing
matédsis4 IRGHHhERAT-Shaped, ToNRNBEd, bNothe /RS tion widens to
invention, a sealing material 4 having a shape with a
thereisade bypdict pressiung ot thestiaped! racahapeihe Westafiew, and can

urned sj deways,. or_ C-shaped cross-section is,
Se% F@F %ﬁ?@“}?@%ﬁ theglehgné ey toe Prasswaysswgl mathat atate.
4ohs preferably fabricated with an el astic substance
|00 21 ! !
such as rubber, elastomer, or resin, and the sealing
mat evd ghe dubey tR@AnL8haRedl SVoskaRedysel fRtd&imple, a
cross-section widens to the outside by the pressure
strgetungesu¢inghot armyergi agapheavidtant, b o lkredichibesesinforced
re e B BE B 05 B b B aihagin par of
the B & @hda; AIBLE; - -
suchrt hat én%%t%g{,?ﬂ? ?Sagggeggé ee ,B}eg?ef%{ge%lg’%s%fo r the like
to fhcbfirstraimiizropsrtr Bsiofl the sHalBat atesian thokfiowehehkiser 10.
nmenbrane el enment E. The end part of the outer
[00gBhddi ng material 5 is preferably subjected to

o SE2P P oAt § a1 Bl R b a6 SO 0At FODSMPIC terval, and
is ThA8eGEH8]n bH Qﬁeﬁil«t@s Phé lu:%%gé u _Qfahal &S at - %lelnﬁ%r tube 6

suitable interval, and is resin or the

is Udeel bpdiaiegmisicbwatit aoblugher chatliie Tubidr ioSprseehtihe raw
. being closed with a plug or the like in order to
ligyidelramt flowang AWereigap dot is FrRnewied te weher monboang slements

ect o0 ot her .nenbrane elenents E wth a
Ev@‘glﬁ{é a%ﬁllggggaenﬁ%%{l%ﬁoﬂéﬁﬁg?%el['0024] The outer
[oogiqncunferential part 18 of the sealing material
hol di ng menber 10 has a side wall 1 la that opposes
t he Tpsbueamestdemfenenfiat paof 18hef thenbeding: etewent Holding
as shown, for example, in Fig. 2, and includes a
membet 19 4aa asigamall 1 lenthe hpppasehthe h@spmemnoiide kad part

of e flembrane element E, as shown, for example, in Fig. 2, and

includes a first annular part 11 onto which the end part of the outer

9



cl addi ng menber 5 of the nenbrane elenent E is
fitted, an annul ar convex part 12 foihied on the
upstream side of the first annular part 11 and
capabl e of stopping the end surface of the outer
cl adding material 5 and the downstream si de end
surface of the sealing material 4 by engagenent on
the two side walls thereof, a second annular part 13
clagghinghmesnber freef e tembpse elemesid & of fitthd, anmnanlar

B L X U RNERTIL I WA T e
and! Bé@%ﬁ%@é@%&%gt&% aﬁ‘?& Qn Q(Qing% Ale BALL: &lg’td ] 12 én%tferial 5

cap ng the upStream si de end sur

and fige goalidigedmt sideabn s enpagement schighaterial 4 by
Regar di ng the di nensi on of each part of the above

engaghmaiiideh the tvesila wellsdinepaehld stcangd ehewdar ghrt 13 which
. Mdirecgtion of the nenbran | ement _E), it is
is forRPaORbE EmatredTe SEacH e %ﬂ@ué%%awe%sﬁvepﬁa}# onto
12 i . t i - Lar
st 5, IS Eok 1 05, W ks L FERBPHEPIAL Y oo

on th¢ Lebsarvashatidparitthbsdcensimhhenat bant { Beand dbBable of
t he second annul ar part 13. [0026]

stoppig the sipsyredm sidepnet enakics ehdte s¢ading cratesial tiye

first annular part 11 is from5 to 8 mm the width of
engarggné%atul ar convex part 12 is from3 to 5 mm the
[oopsgith of the second annular part 13 is from7 to 9
and the width of the third annular part 14 is

f r oR&eirdirde e BynQudbnafda@npuenodtheabbvpdtte widigh in the
total width (thickness) of the sealing naterial

diresion pgraaber teasxiel dadetion dethier menibrane goment E), it is

preliets R0 40E R B Rt 5238 e hom

wickhaSiiH s SERIRE Ln2ralh P92 13, Alsol Etfshﬁré?&%gﬂgtthat the width
e o I anet er

invention, it Is preférable that t ter

of thie tHied tmimdaanpadtard pastnallern thamdht evidtibaf thbaecond
outer dianmeter of the annular convex part 12. By
anpyled, Palfel pst r eam si de of the groove for

[0026]

Specifically, it is preferable that the width of the first annular part
11 is from 5 to 8 mm; the width of the annular convex part 12 is from 3 to
S mm; the width of the second annular part 13 is from 7 to 9 mm; and the
width of the third annular part 14 is from 3 to S mm. By such a
‘dimension of each part, the total width {thickness) of the sealing material
holding member can be made to be from 15 to 30 mm while ensuring the
groove for mounting the sealing material 4 and the adhesion margin for
the outer cladding member 5.
[0027]

In the present invention, it is preferable that the outer diameter of
the third annular part 14 is smalier than the outer diameter of the

annular convex part 12. By this, the upstream side of the groove for

10



hol di ng of the sealing material 4 will be | ow,
thereby providing a structure in which the sealing
material 4 can easily receive the water flow [0028]
In the present enbodi nent, an exanple is shown in
whi ch an opening plate 15 having a plurality of

peri pheral opening parts 15a is provided as a
structure for letting the raw |iquid flowinto the

holggphehte spliparpatrialite vl love &essbrtPreYidingtastructure

. S f_ adopting_the.,openin ate 15, ..it_wi.ll -be '
in R s SEL At Tl 2 Fal Pty st TR PO OFhe
[oobgy liquid that flows into the menbrane part of the
menbrane el ement E by the size, the arrangenent, the
dendntthe mrdehhenbddnudnt, leen praimiieialshopenimgripahtan
15a. However, the present invention is not limted
operpRg dlate Lo havangsheivra)its @dpertplyerd opetins Pagth L& is

' (o)A wi thqradi al, spok | nstead. of the
profflP R ottt It opBE e RS Rl AR SR Iifimeppbran
encﬁgﬁy‘@oﬂﬁ&cfﬂ&ﬁgr&@@ Bldiflent & € oshdckyd bhadHbBan PRt opening

16 is preferably provided, and the sealing materi al
platwl 8 Ageikebbersier tscadntpbdsbd flaw aast disribmtwii ohthdeaw

. center tube 6 is inserted into the central opening
thngt&iaié{qws fmosths metabraeg nsar of the mambyane element E by

id: e 1 tj.0 fonid.i
the s g AR s BRI R ARG AR B P et
opedfink Pt NF . heiopentNahR! micdel? ihBehfiBnaXimlt limited thereto,
direction constitute overl apping positions. By this,
so Wasronhenay bingt iacgl stpacturkbshal ashbevenpevidabevieh radial
he .openi | ate 15 reinforces the center tube 6,
Sp%érlé‘ﬁfﬁ%cﬂgfg}?%%%% Phtec AR be deformed smoothly
[OO% hout deform ng the center tube 6. Also, since the
opening plate 15 is disposed nore to the nenbrane

si dent(tthecsowrsifmeanishwdedebhabed hfpd%ﬁﬂ%%ﬂ_ht@@& hi@Mindrical
of the sealing material holding nenber in the

pamxitals grefetablyrpravided eagd Hhef sahimaupsticsahheldiemg member
i.nner circunferential .surface of the outer, .
10 &5 RERRAREHc # Sttt WHRCP A DErRETHET ADGI Boissatsd o the
I e td J j nspor.t.at:i
ok TR hng DECHY o 3hls S RRal BE A e el
exapnplertabl ghditiah diferpring rthel orvi2dsion Ui 9poseda-aal difedtion
the nenbrane side than the center position of the
and shf inegithen of ifarmyeg dhe gpeerbemlate LR inhéeagkial direction
di,rection.. [0030] .. In the present inventi.on, as
corfy it PRCRAGPIY RosiieRin £ BY QpenT G Tt UG HHeALPET 16
ha$yhé eeﬁt&a{uwas%&he'o;p%ﬁ%g%ﬁﬁ{é A x%%fo&}egs ﬁg@ ckAtdefube 6,
than the outer dianeter of “the center tube to be

whinger tled protreisibe@lanee Heefl alemddhencenhdy witheubdeddming
the inner circunferential surface 16a can be set to
thepgenteg fudgdap| Alsth soneo e cpemingmnlate dhsE dipresesh myire to

th%t rnr%énvé{elxﬁet is?cpe &Let§o%8g%reegrg is?&éﬁtt%%no{hé an&%T%%rsition of the
sealing material holding member 10 in the axial direction, the length of
the upstream side inner circumferential surface of the outer
circumierential part 18 in the axial direction will be large, thereby
facilitating the transportation by hooking of a finger. From such a view

point, it is preferable that the protrusion 21 is disposed more to the

11



[ 0031] In the present invention, as shown in
Figs. 2 and 3, at three or nore positions on the

i nner circunferential surface 16a of the centra

opening part 19, there is provided a protrusion 21
having a tilted surface 2l1a on the center tube 6
insertion side and being deformable at the tine of
inserting the center tube 6 having an outer dianeter
metdirgee sifathahatheotenies pesitiorbehidha sealieg nrerial holding

rLotrusion, 21 n be de of a material different
< ﬁéﬂ FRE &5 d]c?&ﬁg{ajﬁ uting the inner
OO%I cunferential surface 16a; however, the protrusion

is preferably integrally nolded with the sane

mat gnitdle wiesthe ihtgetion| kewHewanhi Bik. Juthaeentfid.opening
Note that, the defonnatl on of the protrusion 21 may
pard ®herer cylindrirel tuie mrpami@ﬁemlalemgfap@ 16a larget than the

def t
outh SRFIBODYY SRt BHP% Pe b PEPRREFY. arPa et S hoetveen
thellfiet kabbys QAR i ebooueteron tai ToSUTCEABR ot 1o

are nore prere p03|t|ons t hat al npst equa Yy
be, cfmv estarigie, frome0.8itHCR Iﬁzﬁf attbakidiatiaceo{lia; varidiianef the
nost -preferably positions that equally divide the
outien siameite ohtle? epnitel tele face 16a. Al so, the nunber

OOI% protrusions 21 to be folined is preferably from3
(JJ 10, nore preferably from3 to 6. In the present

enmbqg ﬁ?én%res%ﬁteiﬁégﬁh%rﬂ $sSEQUAH A MYSCh 4hE 3. at three or

protrusions 21 are forméd at the positions that
moté Wodetidie onnther inmdr cinoberfentndhl surfbace G:6af thit aentral
' three equal parts. [0033] As shown in Figs.
ozaeayag ct%ert? He prstdasraprofTusas Al tiavieg astiltpdcairtace

n the C t.ube 6 inserti side.ther eqf
21808 BY (ASSREYE 0 sHSFrion Mk arilpPiriadfgide ' e tme
of 19fs%§ﬁﬁg%}é der?er Hpk® ﬂﬁqmg@ Lol & @babbitr i AmrlSdDthat of
, still nore preferab from20 to 30 in view
theoi‘nmrﬁmgmmgel hé‘her;smtrummmtz ltimeycenterdd nbe rGadadal
deformation of the protrusions 21 snoot hl
different from the material constituting the inner circumferential surface
16a; however, the protrusion 21 is preferably integrally molded with the
same material as the inner circumferential surface 16a. Note that, the
deformation of the protrusion 21 may be either plastic deformation or
elastic deformation.
[0032]

The positions at which the protrusion 21 is formed are preierably
arranged with uniformity on the inner circumferential surface 16a, and
are more preferably positions that almost equally divide the inner
circumferential surface 16a, and are most preferably positions that equally
divide the inner circumferential surface 16a. Also, the number of
protrusions 21 to be formed is preferably from 3 to 10, more preferably

from 3 to 6. In the present embodiment, an example is shown in which

the protrusions 21 are formed at the positions that divide the inner

12



[ 0034] It is sufficient that the tilted
surface 2l1a of the protrusion 21 has a shape such
that the height thereof |lowers as it goes to the
center tube 6 insertion side. Atilted surface 21la
being linear or approximately linear in the front
view is preferable. The tilted surface 2la may be a

. pl ape; hoyeve shap thereoflnasideviewis

Clrcgwa%?% Pi;\E H“I@FFC Qi gm’sff?a%%u 2l pry3S; In

[oo8sder to make the protrusion 21 be deformable, it is
preferable to use a conparatively soft resin such as

an ABSH®ShAn Righobygl @id B(Epshe seehiasnPE arsRPiil@d
denatured PPE resin, a vinyl chloride resin, or a

surfrgley Lk foonthe esiterasile feneeraon fside Ho¢iofg Heee, the tilt
mat.er i, al ol dj Al 'so, as the
anelf 5 S GPe HEE ) RRTRS GRaAT PRl (R O B 6 nieea

{ & :
pre AR, WAL 347955 LA JRID BIEKNGE S0k 405 o i viw
of pétforminkets Becyiiow. offtle exarp! @ibstdend déforMlatein biehe

bottom surface of the protrusion 21 is preferably

profiusiens 2t smpody. Further, it is also effective to

(00 gﬂuce the length Li of the main body part 21b of the
]% trusion 21 in a front view The length Li is

eACTBp Aol 01 TRl f g A0 01 e

engt
shapieoduicls Ithat e heigletisodeal IGWeRChl ONgbss BF eherabler tube 6
. smaller than the length of the inner circunferenti al
insgigmenlel 64\ ithtachsuslicsl 2 b heéng dmean oviapprokimately linear in

e BB W AR TR 2R a0
o S8 ks kLoPayl 4 o hscen QgL shape

[008Bg axial direction. [0037] The upper surface of the
mai n body part 21b_of the protrusion 21 is preferably

a c &n\ﬁé'@leg GPffa@KC|th16vﬁ>@kf‘éﬁlqlba&cb%éei0ﬁ@&3ﬁﬁt Hcis meé%rable

the ce ter er abI

to Wit £ AlRERH s SO bt TR B BB A Iet Y resin
sudhads ™ 8r radidlgcfhted ably 8-0h, 8- ¥niMhioride resin, or a

polysulfone resin as a material for molding the sealing material holding
member 10. Also, as the shape of the protrusion 21, it is effective to
make a shape that attains the maximum thickness at the bottom surface
and has a small bottom surface width W1 in the side view. For example,
the width W1 of the bottom surface of the protrusion 21 is preferabily from
- 0.3to 1 mm. Further, it is also effective to reduce the length L1 of the
main body part 21b of the protrusion 21 in a front view. The length L1 is
preferably from 1 to 10 mm, more preferably from 2 to 7 mm.
[0036] |

Also, the total length of the protrusion 21 in the axial direction is
preferably smalier than the length of the inner circumferential surface 16a

in the axial direction in view of facilitating the deformation of the
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[ 0038] In the present invention, as shown in
Fig. 2, it is preferable that an auxiliary protrusion
22 having a height smaller than that of the
protrusion 21 is foined on the inner circunferentia
surface 16a. The position at which the auxiliary
protrusion 22 is formed nay be any position; however,
in view of the design, it is preferably a position .
profgion iyl rgddripedds eortachraeacyithuificesanter 4nbe, and is

surface .16a together w th the 0 sian 21. l.n t.he
mofy PSS e LR @ sWelln SR RAYER ShePl o e iBRer
cird{RidrataNSuta R P64 Oh TRE BtiaPesiddeps that equally

bi sect the mddle of the positions for formng the

[00BFDPt rusi ons 21. [0039] The difference of
hei grht between the protrusiion 21 and the auxiliary

pr otiA§sBRED SULiaGs &f eamapnf hedy papt £é booighenprafspeion 21
. ferably. f . . 0.6 ' ' ' £
s BB SRR R bl et i P PP RIF R SbgR Plea with e
cenktPRuBe, 4188 8s rhoR: BRIBRIDIY a hgvad e rfady/ nRTRIY #1$h@lar arc
22 is preferably from0.2°to 1.2 mm [0040] As
shaghoior exafirds, ha¢ing amddB{spf cilreatuwrd o Qymm).

grotrusion 22 preferably has a tilted surface 22a on
[O08Ke center tube 6 insertion side. Also, the auxiliary

pr ot i_0 t ee~of, .
et 3 PPy TRt e S oF SR 5T g g profgrable thata

awALHey protRkEn ehavitid b el gRE Qi ai$d0Mh 22 th&S6f the protrusion
def or mabl e, the wi dth of "the bottom surface of Fhe

21 suformed pnpttot rusdronire@rifergrfbsatiage | agerThh posithen at
wi.dth WL of the bottom surface of. the protrusiaon 21.
whighethe fRgRT REothiaion ¥ lé?fom@db%}% ST R tipg; however,

in %ngf%\ér tgtﬁrg}ggllggllf,nlégip{%ggwg rpfo%‘i:t?or(l \Qﬁla%huiaﬁy divides the
inner circumferential surface 16za together with the protrusion 21. In the
illustrated example, a sum of three auxiliary protrusions 22 are formed at
positions that equally bisect the middle of the positions for forming the
protrusions 21.

[0039] _

The difference of height between the protrusion 21 and the
auxiliary protrusion 22 is preferably from 0.2 to 0.8 mm, more preferably
from 0.3 to 0.6 mm, in consideration of the variation of the outer diameter
of the center tube 6. Here, the height of the auxiliary protrusion 22 is
preferably from 0.2 to 1.2 mm.

[0040]

As shown in Figs. 3(b) and 3{d), the auxiliary protrusion 22
preferably has a tilted surface 22a on the center tube 6 insertion side.
Also, the auxiliary protrusion 22 may have the same degree of
deformability as the protrusion 2.1 ; however, in order to make the auxiliary

protrusion 22 less deformable, the width W2 of the bottom surface of the
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[ 0041] The total length of the auxiliary
protrusion 22 in the axial direction, the length L2
of the main body part 22b in the front view, the tilt
angle 02 of the tilted starface 22a, and others may
be set respectively in the sane manner as in the
protrusion 21. [0042] A plurality of ribs 17

obliquely extending fromthe radial direction are
LB @aO%WSHm R Zsisdeecferahlydapgenten ghamedis Waref the
hese_r. bs reinforce the opening. plate 15. The ri
both YRR ReE o Lot B Sisiniale ¢ PECcRe pERiHTIAE Wi or Bhe
t [ - SHfAac ld ' .16;
O e e o P e A Gee 2P Al 22,
prefarablic frcannmdner3t hat the end part on the inner

ci.rcunference side is |ower, and that part has the
[004d e hei ght as the downstream side end surface of the

cyl4+pndr.ical [,004 At the.end surface .
of TR bRAsRER, st Speisdieieay wisraShpc g B Mhactioal divecton,

thePeHEE LDYo0fhERthiBUSIRE Badf QO¥LIPRAL Srot&iLRAkh&X1EAd ole 02
fromthe inner circunf'erence up to the outer

of thierttlted enefrre. 2Theanddthiers anay gsosvergmetsivéieirptiee same
referably provided at four or nore positions

Mapfgr &S| 53 é}e BROEHSHN it erval so as to let the raw

[OOL]’?@L” d in and out of the nenbrane el enent come and go
simbot hly, and are nore preferably provided at 6 to 16

posiA pansalith A44bs 17 o%li%ﬁ_@ﬁf seRi 8 s Ted,A" i ok H%Q:ction

menber 10 can be forne y & known net hod such as the
arei fopeed on buthdiidgs wif tthe ugerihigaplaiei il pirab theser sin, 7
reiq%io&gg ftg?gg)tg%xiqu prlaen?el ?5. aT?leea;‘ﬁar le%losr’r} ?}rl]et ugaes%leg_’m Osridé geas the
same height as the upstream side end surface of the cylindrical part 16;
however, the rib 17 on the downstream side is formed in such a manner
that the end part on the inner circumference side is lower, and that part

has the same height as the downstream side end surface of the cylindrical

. part 16.
[0043]

At the end surface of the third annular part 14, there are provided
a plurality of end surface groove parts 14e-that extend from the inner
circumference up to the outer circumference. The end surface groove
parts 14e are preferably provided at four or more positions radially at an
equal interval so as to let the raw liguid in and out of the membrane
element come and go smoothly, and are more preferably provided at 6 to
16 posttions.
[0044]

The sealing material holding member 10 can be formed by a known
method such as the injection molding with use of a thermonplastic resin, a

thermosetting resin, a heat-resistant resin, or the like.
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[ & her enbodi nment s] Her ei nafter, other

enbodi nents of the present invention will be

descri bed. [0046] (1) In the above-descri bed

enbodi nent, an exanpl e has been shown in which the

protrusions are fow ed at positions that equally

di vide the inner circunferential surface of the

central opening part into three, and three auxiliary
[00%Pbt rusi ons are fonned at positions that equally

, bi sect the m ddle of the positions for formng the
[Oﬂﬁ?%f’ii’lfmcﬁﬂ?.mﬁﬂweyer, the protrusions and the
AUXH AR a B itis) AT BN DR 1S BF BR0 pALodr OB ARD &R be
positions I1n’'the axia Irection, as shown 1 n FIgs.
deséfidpdto 4(c). Also, one can onit formng the

auxiliary protrusions, and further, nore than three
[00%6bt rusi ons of different height may be foiined

1) b e B8 SRS A S B Yoo
in d?ﬁf?:tl{]&?é BRStrAkidAY 86e F@ﬁh&iﬂ%poéﬁ%rﬂs%a@rﬁl{éléﬁ 8iide the
at three positions). [0047 In the iTlustrated

innex aifenidrentiapsatfacs ot teanal boeniag art atty three, and
protrusions 22 are foithed at the positions that ,
threg wgdiamebTainesicsly stmferand st pasitipas dhab gagelliynisect the

.centr, openj.n rt. 19.in four. Also, in this
mi 8 e WRRliOHsTRr So  Pied b BBy n it et e
profRi4iBASTAld ORe B NGLRAS F?o&%ioﬁ@ i NSl ok & front and rear
different fromthose "of the above-descri bed
posgtibndiinehie. astinl thicstioay ,asf shotvineirc Bt i4{ajent 4 &) endbécs one
other than the protrusions 21 and the auxiliar

. y
carppatif fRrBing Ui anFjliany PHATESHIEh 3 0hART YK nBYRT Coed: three
an .be a d. 04 2) dn-the above-descri
P e R AL H2Y BRdN CrwaoPH My i g ce or more
poffiBhEYRirane ARt el bkarNaWigat t8RRPEoSHRWR IaMiftidiower
3 are provided. However, the protrusions in the
prgiresient atnheetimrsitapshendeldsy proampioms et ithteapdsimyns).
have any shape as long as they have a tilted surface
[004{]t he center tube insertion side and are def oi mabl e

R A Y T
prétisiots 2948lformed at the positions that divide the inner
circumferential surface 16a of the central opening part 19 into four. Also,
in this example, the shape of the ribs 17, the shape of the peripheral
opening parts 15a, and the like are different from those of the above-
described embodiment. In this way, for the constituent elements other
than the protrusions 21 and the auxiliary protrusions 22, any of the
conventionally known ones can be adopted.

[0048]

(2) In the above~described embodiment, an example has been shown
in which the protrusions and the like having a shape shown in Fig. 3 are
provided. However, the protrusions in the present invention may be

made of any material and may have any shape as long as they have a
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For exanple, as shown in Figs. 5(a) to 5(d), the
shape of the protrusions 21 in the front view nay be
a circular arc shape, a triangular shape, a
trapezoi dal shape, a trapezoidal shape having a
circular arc slant side, or the |like shape. Al so, as
shown in Figs. 6(a) to 6(c), the shape of the
protrusions 21 in the side view ma be a quadrangul ar

tiltegy spelacy orr Hyesent tudmpEseraion p drarsKipermaple at the

tmf b5tk BFF 5Pt g BRSSP SRR AT darE an that

OftQQQﬂbagbﬁ%%&u£R{ insertion of a center tube of a
spi ral rane el ement, a peripheral opening part

[0C#BF flowing of a raw liquid into a nenbrane end part
of the nenbrane el enent, and an out er C|rcunferent|a

par £ Of SEaRRP G 7§ %fo‘aﬁ iBnEsa (@t PisY, Bae sbipae of the
pro‘é{‘lféﬁ rr?er e%} &%{‘Efo%tﬁ@%ﬁh%%r part c1r§ﬁ}agf2?fc$ Q€L Ci & ﬁmangular

Ircu surrace oOr “a Cy

shaijea@e@r%ek@iﬂgf shispR) af B8 pesbRIal $haiR! Bavidlg 4 Re-S8at 8Fc slant
fube to be inserted, and that at three or nor e

sadep,o@tr tholke ahape |Anhser asishowh endfigeab(a uof@ch, thtehsitepe of
|s prOV|deq%ﬁH£r truysion that q;; ati|ted surface on

thej protaasipas ASREE VI dTEE hd Ut FEagE, &
' th
a0, Bhe [ASELEGR LoD combErlobe D on

circle. 2. The menbrane el ement sealing

mat eri al hol di ng nmenber according to claim11, wherein
a length of the protrusion in an axial direction is
bel ow or equal to half the length of the inner
circunferential surface in the axial direction.

3. The nenbrane el enent sealing material hol ding
menber according to claim1l or 2, wherein an

auxi liary protrusion having a height [ ower than a
hei ght of the protrusion is forned on the inner
circunferential surface. 4. The menbrane

el enent sealing material holding nmenber according to
claim3, wherein the auxiliary protrusion has a
tilted surface on its side of center tube insertion,
and has a bottom surface having a wwdth [arger than a
wi dt h of the protrusion. 5. A nenbrane

el ement conprising a nenbrane el enment sealing

mat eri al hol di ng menber according to any one of
claims 1 to 4, a center tube that is inserted in a
state in which the protrusion is defornmed, and a
menbrane |amnate that is wound in a spiral form
around the center tube. :
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ABSTRACT (EN) A nenbrane el enment sealing materi al
hol di ng nmenber that even when the di nension of outer
di aneter of center tube varies, enables hol ding of
the center tube in the center and further enables
easy insertion of the center tube; and a nenbrane

el ement utilizing the sanme. The nenbrane el enent

seal ing naterial holding nenher conprises centra
opening (19) for i nserti orlgfiMScenter tube of spira
menbr ane el ement, peripheral orifice (15a) for
flomﬁng of a raM/quuid into a nenbrane end portion

of nenby 3nenfleRNLlcanchOsLin € nhawrlaneitia nahber

(18) for hoI ding of circular sealing materia
combeising atdentrahbpahingpparnfpr(iteerhas ¢irm eenter tube of a spiral .
circunferential surface (16a). of cylindrical P m ..
meypleneng elecanetierd PEFIgECTEhaRCRIRE Baf eioTdilayEeP! 8 aphEauid

nsert center e d e
inty SOREFEReEEN B, A piP St B0 20 P08
c1ré@ﬁff@rér§1£r§é&"t%g HAIQIBE BT AR 4RAlildN8Ealas ntdtePlal Jwherein
face (21a) on its side of center tube (6) insertion
theamrhtirsl dpénmgplaet hiasat enaer cheumfreential sastacead aof
center tube W th an quter diane I h
cylityipicgfforae wl‘glp @ diameter larger than groutg{' ?armtetgrnof the
center tube to be inserted, and that, at three or more 'positi'ons on the
inner circumferential surface, there is provided a protrusion that has a
tilted surface on its center tube insertion side and is deformable at the
time of insertion of the center tube with an outer diameter larger than that

of an inscribing circle.

2. The membrane clement sealing material holding member _
according to claim 1, wherein a length of the protrusion in an axial |
" direction is below or equal fo half the length of the inner circumferential

surface in the axial direction.

3. The membrane element sealing material hdlding member
according to claim 1 or 2, wherein an auxiliary protrusion having a height
lower than a height of the protrusion is formed on the inner

circumferential surface.

4. The membrane element sealing material holding member
according to claim 3, wherein the auxiliary protrusion has a tilted surface
on its side of center tube insertion, and has a bottom surface having a

width larger than a width of the protrusion.
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5. A membrane element comprising a membrane element sealing
material holding member according to any one of claims 1 to 4, a center
tube that is inserted in a state in which the protrusion is deformed, and a

membrane laminate that is wound in a spiral form around the center tube.
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