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 prfssure
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

t tyre such that a spiral separation
TEérr]lg?rJtI)r@g%eﬁe e}}rjrent 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

iGi t E. [0003
tha{ ksoévtt%fc Iegllt%nsgrll yenldn}t::grtt c_ta]te a eslp?xrg_":[nmembr[ane el]ement for holding a

| Sealing material that shuts off the gap between a pressure vessel and the

membrane element, as well as to a mmembrane element using the same.

BACKGROUND ART
10002}

Conventionally, a spiral separation membrane module is used 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



The raw liquid that has flown into the element E is
subjected to separation with a separati on nmenbrane
while flowing to the downstream side along a

suppl y-side flow channel nmaterial of the el enment E
The transmtted liquid that has been transmtted

t hrough the separation nenbrane flows along a

transmttancersid tyeri.al . :
ran GRNEEREL T 108 Canp B FIERREN JRUBMPrr'Sis foppdt in @
spiRAfbrafalRmEtigfeehtér Rase & structure such that a

menbrane lamnate 2 in which the supply-side flow

[000AhNnnel material, the separation menbrane, and the
transm ttance-side flow channel material, are
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material 4 on the outer circunferential part thereof.
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Docunent 1) [0005] At the center of the

[008&&l i ng material hol ding menber 10, there is provided
5 { % e AT OFIES, SRR TR GHAL NI TEa pae 40, there s
f a cylindri f: v face:
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Thé i geksirthintfsrehfial barfxkeaheadesfhhs @ncylii®ical ffm having a
hei ght of the convex streaks and the |ike are

flaesiigne ¢r socpléindoichhiem Minegs phialidh aflrenvekestreaks (ribs)
. uter. circunferentjal surface of .t.he center tube 6 .
in i SR B Rlunearenet HI® SRTabetsPrpRnd the ke
arQEMUEX e§ IPRK $o Havie® SERH N RN AP odfer [ 0006]
circumferential surface of the 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 liable 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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However, there are cases in which the outer dianeter

di mensi on of the center tube 6 varies during the

production steps. In particular, it has been made

cl ear that, between Japan and the United States, even

if the outer dianeter has an identical designed
cagesenslison whenetlee waytacose & @i ibhdeaneenoficathd apgeation of

as .abou int rns of an average val ue of the .
RS st aPr e ICRERE AER. o Kadabar opbe depending
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is liable to becone eccentric refative'to the se l'1'ng
thahtlee icainniestidinngperetioer mEY, bedrene yraggrsonat imgonmecting a

- _rout.er earance nd d ading th nmerci.al quality
Pl iy TRREAR EoE PRt TEgeiE oahed M RER B TCont of
[obobe 6 is nade eccentrlc t he operation of attaching
t he nenbrane el ement may becone cunbersonme dependin
Pagent frociirpeiet J oJaifanase Batesd uhepreaian LuidiQeerdyP- A) No.
]JL§5§EQg a problemin that the connection operation
ma econe cunbersone in connecting a plurality of
nmenbrane el ements for use, or the |ike problem
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[ 0008] Enbodi ments of the I nvention seek to
[0@@&N|de a nenbrane el ement sealing material holding
| d a c nt er be at he ce

t t
o b RetiS b st el Bk Senk 1B oDkidd S pE SRR nf Hement

sehfifg Otta@éridl HBARle hdmBsr ama@f cdbensanhetehttPetube at the
varies, as well as a nenbrane el enent using the sane.

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



MEANS FOR SCLVI NG THE PROBLEMS [ 0009] [0010]

One aspect of the present invention provides for a
menbrane el enent sealing material hol di ng nenber
conprising a central opening part for insertion of a
center tube of a spiral nenbrane el enent, a

syrdephér al cdpediicg pamt Wih fd ciamgtaf largawthaguilte outer
.nto a rane end.part,of. the nbr l e t, and

g of TBR CaHFENGHE, | BBartserisn: Ul Uag oRt gAre or moro

pAMIGh AT oS ethd NghTBRt efrcinfeIRiAl RukiReCefdral iPPSRvitEd a

part has an_inner circunferential surface of a
prejiushent itbat hpsrantiltadhsarfare ost #e deatgerulbe msartion side and
. 0 ' of. _th enter _t t o.be inserte and
is BImEbRTR She el 6t SEH b 0t efiferl FREE WA &0 Burer
digineteinfagpentli=al thar bbge intdréhidrg Grqleovi ded a

Srotrusi on that has a tilted surface on its center
[OPLbk insertion side and is deformable at the time of

i nsert) ; b i %]e i

| ar glgrélgh%éﬁg?%glt%lg %ﬁql%s%crg?ﬁ%% nZIIQFC e. E[)gid@g?&j%gnber’ a
prbtrussiore ndegeiibde naf ety tdeforsesd | atg that wmealof Hakdrtimn of the

nber rotrusi on capabl e qf bei def orned, at. t he. .
cefiFitetite figblii ponoBfer fBTRURT drraR D SLbensFibing
cirdl@nBt firmhed U t@NNhBAt cifdu i@ chfse r B8 Cdf)ff fﬂﬁg téntral
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formed on the inner circunferential surface o
opeamg darbpeli pdiighrthe eerdentiube ishmsestader Theyefars, even if
' . Therefore. even,if th er diangter . .
b REHE Fhimo S Rl T b bl BOE bpflelaRiChagation can
beCépddewtidps thiet defoyniafiondef eidpirbiatstin.t & that time, since
protrusion. At that tine, since protrusions are )
ProfEsions afc tHiPBKlcsr atolbresoson imBAEe opesiHensnesy the inner

Ci&h?&%?glﬁﬁﬁngﬁﬁh?é,uﬁﬂeae&te} S e het HO% &taﬂlﬂg %eﬂ?érdof the
at the center of the centra openi ng part. SO,
cesinat epehngpmpatt.usilen, hoseathid pr@dusiorf has ohiltddesurface on

center tupe.insertion.side thereof, the center tube
th Cenfer LHBE JnBEcticre Sheg yhEpealnahe dobhr HBRae ghidih to be
inddri@® Wy the kgl tdu@thceaBd e tRhet bHThen it&ti8, and the

snoot hl'y deformed. Also, since the contact area
prefuskef dag dealsheothly clpfprmed. wiAlhot kingmribe contact area

GG REDEE s BAEARE YD, B1) P LPRIRARE fhce

usi’on,
evéle ofhTiheddefstnmeatir W thO@Pkdlrusion, thé ihSertRROYE th& center
| ength of the protrusion in an axial direction is
tubg epBDeFarTissl oWt 62sigual to half the length of the
[Odﬁ]er circunferential surface in the axial direction.
By reducing the length of the protrusion in the axi al
di rbrctthemlbovet . dengtinet , thichprgrosions imnami ddiabdimotion is

sil.y .deforned, a I the contact area with th )
prdErY ROBE Panbel fedede ieRDo)! Ehe RSB Brential
suffie 66 theaxiMOEir6&oe ByaFddiRIn g he T4 &HEESIHe protrusion in
the axial direction in this manner, the protrusion will be more easily
deformed, and also the contact area with the center tube can be reduced,

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



Al so, since the length of the protrusion is reduced,
the protrusion will be less likely to be observable
fromthe outside after the assenbl age, so that the
out er appearance is not deteriorated. [0013]
Also, it is preferable that an auxiliary protrusion
Alha,vsmgea:ﬂme]ieggth lobee prb‘armsdmln e ghdiucffd tthe prodtwsiohomill be
on,the |nn cunf.eren surface, . B
lof kTR PF APYEAHF s he ETuRd ab Bt Blage, so that
th@&ftﬁéﬁﬁ?ﬁ@ﬁreﬁ{céﬁ%@ﬂ dé@kiokdte@f. Protrusions becones
e variation of the amount of deformation of
[OPAG] vi dual protrusions can be reduced, whereby the

centgy, ! Hbfsofggeg?ba%lge&%ﬁa% LG e 0! il ofhib B Bhfing a height

lowbe é&hixh | isar Meighot ofisitha @a&r@sﬁmt &g sarbd@ateoAn thes inner
center tube insertion sjde, and has a bottom surface
cigpicgential geracar JoF TR aiara PROBILSINND et H (BF sinount

of We%hﬁgﬂlén HrtHE Y0 an ;Wo%@ﬁ stﬂ?e%oﬂﬁite ﬁ%gﬁ%é UileAkfiation

of the auxiliary protrusi'on 1s [arge
of phevamiongt eofsd efoctationt hﬁtndmdx@spmtmh)d;iemsocahe be reduced,

def d. Ther fore en .
wiiGeBy TRE ashier e Can Biae 2o e PR L a7 h s s esraint.
[obp4pe (even when the outer d| ameter of the center

tube is large), the center tube can be held at the

centdso,uitt ks meéerable dhat ytheNewerlitis! @setrusien dens ex tilted
| y [ d surface at the
surlE bt GBIl 0f dhiselBth PHREC AR s b TRl courtace

havig be ®adth ddrgsit thasi ky wil@@1bf the protiisidn. W1th this
enbodi nent, the nenbrane elenent is characterized

Stw-‘éuael e widénof she Rytkmensudass ohdhsenertiary mpfaus@pn is
ﬂ@d‘gﬁ %"r%@@n E‘éﬁé%ﬁ?e Ghalt *1% 1% \Ag"li—’ahblé &P BE eformed.

MRk
tubet I nse in a state
Thpr«:ibrusmmm sif delﬁ@r am]hum;nd)fa dwantbnanenl aif ola¢ ephhaﬁlty of

f th Ler ¢
profuiI R PeR largo T VREI AN RDE R PO SRS B AL fRR(ceonter

tuBbé Nge1drae), saald 'dé@ztéﬁattﬁbbakaﬂobé"ﬁad”ﬁﬂbﬁfe lent§edith more
t he center tube can be held at the center of the

cegaitiyngNamrdhelgsshthalregtordiberis sirdeddredvetilted surface at

the time of insertion, whereby the insertion of the center tube can be
carried out easily.
[0015]

In an embodiment, the membrane element is characterized by
including a membrane element sealing material 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



the insertion of the center tube can be carried out
easily even if there is a variation in the outer
di anet er di mension of the center tube, as shown by
the functions and effects described above. For this
reason, the cénter tube will not be eccentric, and
wi Il be a comercial product having a good outer

m%&gﬁ&%cg t}?é]g eat?%% LR LA %%sﬁg%\(rieﬂe@ tR¥re is a

e opera IOﬂ o ment to t € pressure

va¥esisel irefit bligropeiaéiceniiolie copnest iHycaritea thbel akishown by
of nmenbrane el enents can be carried out snoothly.

th BRI EEti DESERIPETENs Qe StHEbERANOMSS  F001Bis reason, thegenter
1is_a half cross sect %\gﬁl vi ew show n

tuRe vHlHRRInee SEERRITH AHE VEXANPPEYPIET Hafuct harng @ good
ou%&agﬁgga%e%r Aa Q&kgiﬂ%g'a%&n&flt ct:%? B n%%%‘iﬁed by which the

Inve IS a view s

operaidh &f @tz HRERE @(ﬂ@h@';ﬁ’@f@@hré eabbslhrilteE iopleration of
hol di ng nenmber of the present invention, where Fig.

coBhaytibs d d pluradityef vhembreing: e]z(nme)nﬁsscam be carried out
cro sectional A-A arrow view, and Fig. 2(c) is a
SIGq %inI de view. Fig. 3 is an enlarged view of
an essenti al part showi ng a protrusion and an
auxi liary protrusion in the nenbrane el ement sealing

BREEDESCROPHION ORTHEL. DRAVEN@Besent inventi on.
Fig. 4 is a view showi ng anot her exanple of a
[OGkobr ane el enent sealing material hol di ng nenber of

i w1 3 FRost spEaen ek otk sho Mg B pigepravaL State of
on%n&ar%gl cAﬂ( &%néﬁlb?- ega&rf‘érgte ﬁ%m&teﬂal WG é?nie?.mber of

an ‘éssential part S st anot

theXxeBtet Hventidabr ane el enent seal ing materi al
hol di ng menber of the present inventijon.

6 i s Fag\2 ewaoficarsteswmg pak @mpmm@emm@mzn%mt
se%pgpl o %&ﬁé?ﬂe I%ge %hes Ie)%laslerlll ﬁéﬁ{m, 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 membrane element
sealmcr materla_l holding member of the present mven’aon 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. 6 is a view of an éssential part showing yet another example of

a membrane element sealing material holding member of the present
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i nvention. Fig. 7 is a partial cross-sectional
vi ew showi ng an exanple of an attachnent state of a
conventional nenbrane el enent sealing naterial

hol di ng nmenber DESCRI PTI ON OF SYMBCLS [ 0017]

2Menbr ane part (nmenbrane | am nate) of nenbrane

el ement 4Sealing material 5CQuter cladding nenber
6Center tube 10Sealing material hol di ng nenber

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



15a Peri pheral opening part 16a Inner circunferenti al
surface 18Quter circunferential part 19Centr al

openi ng part 21Protrusion 2la Tilted surface

22Auxi liary protrusion 22a Tilted surface Menbrane

el ement BEST MODES FOR CARRYI NG OUT THE | NVENTI ON

2{b) is a cross-sectional A-A arrow view; and Fig. 2{c) is a right side view.
Figs. 3(a) to 3(d) are enlarged views of an essential part showing a
protrusion and an auxiliary protrusion in the membrane element sealing
material holding member of the present invention.

10019]

As shown in Fig. 1, the sealing material holding member of the
present invention includes a central opening part 19 for insertion of a
center tube 6 of a spiral membrane element E, a peripheral opening part
15a for flowing of a raw liquid into a membrane end part of the membrane
element E, and an outer circumferential part 18 for holding of an annular

‘sealing material 4. Meanwhile, the membrane element of the present
invention includes a sealing material holding member 10 of the present
invention, a center tube 6 that is inserted in a state in which 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



[ 0018] Her ei nafter, enbodi nents of the present
invention will be described with reference to the
drawings. Fig. 1 is a half cross-sectional view
showi ng an attachnent state of one exanple of a
menbr ane el ement sealing material hol di ng nmenber of
the present invention. Fig. 2 is a view show ng one
exanpl e of a nmenbrane el enent sealing nateri al
tuh‘?o@di ng nenber of the present invention, where Fig.
[OO%( is aleft side view, Fig. 2(b) is a
ss-sectional A-A arrow view, and Fig. 2(c) is a
ri ghthS&lgiryds e telF 04 1§§1@?d°o§r Hde Al BMHRFIEDolding
views of an éessential part show ng a protru5| on an
megrbeaukd littachadr ot ausimoh pant tofiehaenbrdnenel dornrint £, Also,
seal ing material holding nenber of the present
the; $apdiig Binterigh fopay have axgreplam clliptiva), quadramgular, or

othBE LI HBLELAT pOBL AR IRIVE] (R0 EBS £380on, & scating

nvention I nc
matASEY 4 MR 20s188PE &tk lélbﬁeléagéd B3P a@inBNYL &(h\}ev‘aed V-
el ement E, a peripheral opening part 15a Tor fl

shagfedq W@halpeqmrdladnmdewamnb}ra@a}mphcbardsseéedﬁm is preferably
e%gn‘qb?ne el epent. E, and, an outer circunferential part
us © FAGF q%fthsrﬁ%%m iartateg@m HgPrRieEah! ifabricated with

an MRAMMNL Bt Bg%ﬁeerneeqé Qnd he re%%?@é% rjéBSrseaLhng

|nvent|on |nc u es a sealing ffat eriar
matérigf 4 theifg @SEnshAP¥ENVL gapdd CoNbaked é&%sﬁséﬁfﬁn Wldens to
inserted in a state in whi ch a protrusion 21 is
thegetiside dy Gredpeesserbrairidd dmaaf ec@ivhey theswatemfloin and can
a? glral form arou the center tube 6. [0020]
seal B8 gambaeety Bae ereer%aﬁrtifeﬂawreﬁ%n@swwb iphpt state.
[Ooiz?éone call ed what is known as a spiral nenbrane
ment. For exanple, the nenbrane |am nate 2 thereof
i s ucthd bateachRIMInan@ak@ihNal Oneaayi B8k i exdumple, a
plurality of nenbrane |eaves) in which a supply-side
stmc@wecmm dharatmving, a2 aapeparsitsaononehb dikeeyf Biner-seinforced
hannel_  mat erl al are

abiaARAnes e ovghamel meeral are” 0T
theCOMSL1hHRE, vgfn qU| 5 Is ?éfe ?ﬁgf‘%ﬁlr 5 gt%%c{ lt’{? l;og%%t ﬁg%@ the like

that the ra

to t’mapﬁi‘st sheldr WtCthﬁQhetsa:dih% hi-aesEl hiodmiee Slteber 10.
flow channel. By this, the raw liquid that has fl own

|00/ 0 the nenbrane el enent E is subjected to _
R R TR T
is rﬁﬁa@ 'Eﬁlregﬁ{ er itk 1afe t hf“’h@lu%fﬁ 1-5'%6 1%(5 %ﬁ%ﬂ%tcteﬁger tube 6

|1 quid that has been tran R ou

is sephbpthcdng riokrdngt hopsigabo Iﬂheﬂh@: in order to prevent the raw
transmttance-side flow channel nmaterial to be

liquig) Iremt Bgwingdhepeindanpeis connected to other membrane elements

E with a suitable connection member.
[0024]

The outer circumferential part 18 of the sealing material holding
member 10 has a side wall 11a that opposes the upstream-side end part
of the membrane 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



tube 6. [0021] The sealing material 4 is held
by the sealing material holding nmenber 10 attached to
an end part of the nenbrane elenent E. Al so, the
sealing material 4 may have a circular, elliptical
quadrangul ar, or other cross-sectional shape;

however, in the present invention, a sealing materi al
4 haV|ng a shape with a rel eased part having a

claddigigapedan bt Shefpdu, mershepee teil,n:meutﬁ tefitygd, agrannular
confgFdAIl HIoTRE 2&%&?%@1’%%353% ‘chelig s e pare 11
and ?Q@hﬁﬁt gfjs‘e’(\glﬁgj’ingrﬂq%l axd IS fﬂf?ee ot} adlixié) ?ﬁéﬁerlal 5

toner and t e seal rng na eFi

andavé dgwn dtr&@psitie dhd fmﬁﬁbe ef tlo¢ RenlifEaBat&TeLltd OF
w dens to the outside b{%the pressure at the tinme of

engag@mmtr@l tthe twe eiddf Wells thedechm seeind hangdpr part 13 which
BRI R0 B SA B R s o
whith G0 S@ﬁ%%%ﬁatér%lh£@me%i & tar gﬁf&l’ fa%rﬁﬂgp ptalilfltl 4%ormed

rovi ng, eet or t

on ﬂh@ﬁpsltﬁeﬂﬁ(mde@frtﬁ%l ébdo&ddah@l@ﬂéiy P wotingd iduagabheof
menbrane el enent E. The end part of the outer

stoppal e upstesdral sigeiend perEcsbrithuupiadmematerial by
bondi ng or the like to the first annular part 11 of

CREARE™MEN i ng material hol di ng nember 10. [0023]

[oobBg center tube 6 has a plurality of holes at a
suitable interval, and is made of resin or the Iike.

The Rupsirdeamitle dinentsioh dfheadtenter of theabols (tisedidth in the
being closed with a plug or the like in order to

diregptenie pereHel tahe |aéfmldilﬁ‘¢©ﬁ1®ﬂl @vﬁh@gmt@h?@b@fm plemaent B}, it is

ore§ RS L% b SUED TR TR PO 5 S Bat! U plor tham th
chpchr &fut!ﬁeeé@igﬂ@hnf%ﬁﬂér Brohd hem%%ahﬂ ggpf@&ﬂmé'that the width

di ng nenber 10 has a side wal hat opposes

of ﬁmetkumtamamasmmwrm 1pairial ir ﬁkf&n mﬁmaﬁe oftaesktofd
as. shown, for exanple, in Fig. 2, and includes a
anmylagtpafinkdar part 11 onto which the end part of the

(002, &

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



cl addi ng menber 5 of the nenbrane elenent E is
fitted, an annul ar convex part 12 foi hied 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 side end
surface of the sealing material 4 by engagenent on
the two side walls thereof, a second annular part 13

holdimgf the perling reatanrd 4 psllihalavsi dereby mreviingl aptructure
. .12 d whi ch.th | j ial 4 '
in R T §ung B0 G e R O MR DRVt he

[oogRpt ream si de of the second annular part 13 and
capabl e of stopping the upstream side end surface of
t he Isdakimgsent enlabdinyeren gagerantple [§@Rbwn in which an
Regar di ng_t he di nensjon_of each part of the above ]
OPSHARg Ripkh hoihAERE alpfuedity e paripheral operieg Parss 15a is

' Lon_of th an Lement. E), A1 IS
profldFER B Pheke REGHECE B SERE kel e biin e apebrane
endlBatSoStRl himbhaRe bhanvhdEh of, tfiecsscen Qd@?ﬁ%&'gfaﬂhe opening
part 13. Also, it is preferable that the widih of the
platdhil bditamfdlbaregsaett taldontob whk [ferw rhtndidieibnitdirhobthe raw
e.second annul ar par%fls. [ 002

limggeféqaﬁii $ yto the BigspRranemast Pg]éhetfﬁ@m}aréﬂﬁ Jdemeré E by

fi:rstan I I8 fram e W

el LML BAL M RO i e Do i, Rl

opeMiflthat e JeeRBdeARMel BreRaftinkSntidnfikHBt i@ thereto,
mm and the width of the third annular part 14 is

so fhaim® toebadnpt Byryssichctumi smenkisonbeingepoiviged twith redial
otal wdith_(thickness) of the sealing materi al

Sp%solpﬁgeafé%ébe@@ﬁ%%g@é%f@ 18 be from15 to 30 mm

[OO\QgilII e ensuring the groove for nounting the sealing
material 4 and the adhesion margin for the outer

cl agdi g c@felofthe[ D04 described ldbdifg HIEEENS, a cylindrical
invention, it is preferable that the ou%er di anet er
parfla kepréierablanpudvadegaand thei seading mmtetinhholdiemg member
10 o P S e P B ARE R TR BB s HSertéd into the
central opening part 19 of this cylindrical part 16. In the illustrated
exampie, fhf: position of forming the protrusion 21 in the axial direction
and the position of forming the opening plate 15 in the axial direction
constitute overlapping positions. By this, when the cylindrical part 16
has the center tube 6, the opening plate 15 reinforces the center tube 6,
whereby the protrusion 21 can be deformed smoothly without deforming
the center tube 6. Also, since the opening plate 15 is dispesed more to
the membrane side (the downstream side) than the central position 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



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 liquid flowinto the
memhrbnariideibiapalite etnidreponitionapieths seadiing Eiatenial fwlding

: case ting the ening plate 15, it wll be
tme refé f%qﬁg %]I a{rﬁgggpow rate distribution of the
[OO%M iquid that flows into the nenbrane part of the
rane el ement E by the size, the arrangenent, the
denghtthe gdehbéntékdonf ashsh@eniipheigall, chemiengryiasgening
15a. However, the present invention is not limted

partH& bes a @yilm%@ﬁabn@lmylrau@@&ranyahwﬁ@m ridatpggenghan the

outgbéﬁgﬂ-%t%vé dq‘é“eﬁ?goégﬁ) 6 tSdD Blé%%?é 8l eag O];qlte%{aqqﬁsebetween
theaééaﬁ@r ¢6Bed §E?y R ovﬂ%—eﬂké’f&%ﬁf’%%@aslgé‘ﬁﬁfﬁgé'i@ czEt"i“He set to

16 1's prefer ing materi al
be, ot dikaghptehein 103it® 2inspoaedonsideratiaheo] thevadhtibheof the
center tube 6 is inserted into the central opening
outgydianmter of Hre ceptenbithe s part 16. In the
OOilb)ustrated exanpl e, the position of foniiing the
[ ﬁé trusion 21 in the axial direction and the position

of il ﬂHenlgrés%%tCiﬁ%ehﬁ%npla%t Shdwnl i F1RQ, 8XhRk 3 at three or

di rection constitute overlapping positions. th

mond gositiens phi tidr ircedr piacturiférhasal farfeentldsa bﬁﬁee 6entral
' t he openi ate 15 reinforces the center tube 6,
Opﬁ?mégéb%ftﬂ% tgxeét? AareFider aapraiEusieros bt EnB &t Hitgd surface

21l opet ¢ Ui DG SRR S PR Prirll SeiHE £ e wime
of ﬁfs@%uﬁ}gftﬁe%m& %ﬁ%@‘@h@%ﬁn%%@ﬁo&ﬁ@r SRk mp%értﬂm that of

of the sealing material holding nenber 10 in t
theaisairitdhpedtdlen, ThiseptangsiomoR 1t meryups tnednos hdaaterial
inner circunferential surface of the outer

dlf@f?’ahmﬂéhﬁlfaﬁt%ﬂ caBsHHIERE Ui el Feiméirential surface
16%5 %%981* ﬁ'l%eéleobt}/‘ugﬁﬁ‘%:bllt %;%P%Hbeiy ih& tr%‘b{lc%ﬁ QXth the

I nger rom

saﬂ%%@"a&%leaé At ihher RARhIHSE Q2 dtﬁ‘fﬁées m@@ed NRE&hR®, the
the nenbrane side than the center position of the

deeridtinn phtlee pabthodidiriyl meapdre didhenpldsiadefirmation or
eladsltirce ethO?I?la’Elon
[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



[ 0030] In the present invention, as shown in
Fig. 1, the central opening part 19 has a cylindrica
inner circunferential surface 16a |arger than the
outer diameter of the center tube 6 to be inserted.
The cl earance between the center tube 6 and the inner
circunferential surface 16a can be set to be, for
. _exa Ie.ﬁ{ro 0.3 10,2 i n consjideration of the
circiIRICREnbA! SRreRE e drtay GHURPIIE: center tube 6.
[00 QgSl] In the present invention, as shown in
Igs. 2 and 3, at three or nore positions on the
i nnals ghdwdherient Ba) S Iaee théaprotridiencentkala tilted
opening part 19, there is provided a protrusion 21
surfang Aba ant the eensurfdeet daseonon séde emereoft uHers, the tilt

' ti i d bej def I t the tinme of
end T80 ShES SR ob TR Seterumle o e, 4 ol
=t f [ Lbj el T P
prel A5 bR Dol USSR S BN 1 0 i v

of pet-RNuiing iRt BiseationWStHd tdhitg HitR & BRI deformation of the
circunferential surface 16a; however, the protrusion
profrusignp Pdf emgollylyi. nt egral |y nol ded with the same
[Oogﬁ erial as the inner circunferential surface 16a.
e that, the defonnation of the protrusion 21 may

be ¢ fsb@ﬁfff?:lié?éoggaz ﬁ{é)h'lﬂeldagr 807 8 SJ.SEHeCPr%rlugaor% %é has a

def or mat 1 on. e positions a

shapreoduicts that He heidlowtletcal ¢owerd as abbyeatd angednvért Fube 6
. unifoilaity on the inner_circunferential surface 16a, )
inseftprapilaorie ttast snslsiop Dbs ibding dinehator apnrsximgielyl ynear in
I vide. the inner circunferential surface 16a, and are
the i Biad B BETIGTaae! 1 SHo LT SCHANF Py g dee frigane:
hoW e8! 6L KEURkateRthAly SULhaCHF6R bif ecippiber .
© of pfotrl?gl ns 21 to%euéloléi ngwsp%lrfe g}%%] {3:/1? rom%rc shape
[0088] 10, nore preferably from3 to 6. In the present
enbodi nent, an exanple is shown in which the

pr o R ¥dsRgo Imake dhegpipiguaion Ré odelaramblenitis preferable

to Lﬁjslevhdc%rﬁggra[‘t?xpe?{r soft resin such as an ABS resin, a polyolefin resin

such as PE or PP, a denatured PPE resin, a vinyl chloride 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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circunferential surface 16a into three equal parts.
[ 0033] As shown in Figs. 3(a) and 3(c), the
protrusion 21 has a tilted surface 2l1a on the center
tube 6 insertion side thereof Here, the tilt angle 01
of the tilted surface 21a is preferably from10 to
450, nore preferably from15 to 35, and still nore
referably from20 to 30 in view of performng the .
ProfiaeR iggk] spdusiagcidn eontagharsaaitiddrcosermicr dibst anklels
rotrusions 21 .snoot hl 34 It is .
mof¥ BHTRl St e PrFlst W etk e Jegtp g the inmer
cirdRidreataN «2HNRS16a $HaRe Suah dikakidhe hei ght
thereof lowers as It goes to the center tube 6
[00BWikertion side. Atilted surface 21a being |linear or
approximately linear in the front view.is preferable.

The THe ¥BRCE BRFlse dldcnmpipdedyppanez 1R prqtfgsion 21
is ngﬁeggﬁgrzgrc Orférslggﬁ&fgtlzéj fh \x/fieev\(fvdlf 3-85{%%%?%2%%%{%8&&{ é:yelaa\rvith the

n o
cenREOHRYS] ARd 24 rﬁ@r@?f&&%’ﬂ&% cilrved RIreles abtdd # Usilar arc
a conparatively soft resih such as an ABS resin, a
shayal ot ekampieshavsyrh rad nRE od culPPataredeh@t2umed). PPE
resin, a vinyl chloride resin, or a polysulfone resin
[00881a nmaterial for nol di ng the sealing materi al

hol qj r -S0, f.the
or ot PStcoR Ben e aER: sl AP JHRR, % ik Wipreterplpe thatan
au;ﬁlihé‘j%f] Ao AR THEVIY SkNRegEt aindie Bold enusHf HR€ Brotrusion
~and has a small bottom surface width WL in the side
21 w8 Bwméd onettanpimsr cineumifardntidl shirfehe list.t dhrs pobiom at
of the protrusion 21 is preferably from0.3 to 1 nm
whigly theplianysPEEgsion ggtlﬁvfér@@ BHICRS BRY PRYHGER; (owever,

in egl o FlEUE s BBl n UG uhU ety ifidhy the
inp@NcirRiafaeat Rl alrfadd 08k 2obetHem{HO836 brotrusion 21. In the

_Al'so, the total length of the protrusion 21 in the
illusgiaied dizeenplegra synppbflarcebdyxdrmtyl protthswonshdl Beadotmed at

of. the.inner rcunferential .surface 16a in the axial
POSIHPBEHH S WGF fAEFMAUE] T RO HePB TR HOIUFE the
pr&tpﬁsions 21.
[00639]

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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protrusi on and reducing the contact area with the
center tube, and is nore preferably equal to or
smaller than half the length of the inner
circunferential surface 16a in the axial direction.
[0037] The upper surface of the main body part 21b of
the protrusion 21 is preferably a curved surface in
vi.ew of reducing the contact area with the center

QUH{BE] PEAUSEO isppesterayylasgeutvar thamridth \Hmfﬁ@fe
[ I h .for, exanpl e, havij a.radj
borfyrf fpEL of tBe P fay “TBe St ﬁﬂm%i?g&ﬁ? of the
. . o L ¢
ok, AN W olerh SR 8
prefdrably fatmdf. 1tdoe3protrusion 21 is foinmed on the inner

ci.rcunferential surface 16a. The position at which
[O0¢A & auxiliary protrusion 22 is formed may be any

R L Qn; ' [ f the _desi dt . . .
POtk B SRR o R B R B b e e,
the%h?t’c[fﬁ,@f@mm An SHHREE phbA 2DORE BSE MY iLRE the tilt angle 62
protrusion 21. In the’i FI ustrated exanple, a sumo

of thiertelécdsxirfdcar 92 pr atdusthens @2y dsceséoramecately in the same
osi ti ons that equallé bi sect the mddle of the
mag‘@@r@isdﬁstheopf?%ﬂﬁ% tthe protrusions 21. [0039]
[OOEBg di fference of hei ght between the protrusion 21
and the auxiliary protrusion 22 is preferably from

0. 2 A B1:8-Bit)TBf 18§ @ TP68HGHAR} ¥xddrRMh fRokoHE £:4M) dirction

consi deration of the variation of thé outer di aneter
aredbrinied ericeh sidbe of theermenitigeplade iR, aofd these ribs 17

reiﬁ]ﬁ)}éé itgé %p%rn%gé lfﬁén?enlgg iT%eprr‘iebf 1e§ %érl Xhef &%@tr%a%n ts(i)del 'h?és 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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[ 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.
Al so, the auxiliary protrusion 22 may have the sane
degree of defolinability as the protrusion 21;
however, in order to nake the auxiliary protrusion 22
| ess deformable, the width W2 of the bottom surface
[00%%] the auxiliary protrusion 22 is preferably |arger

, t han the,.w dth WL of the bottom surface of the
OBFHEMRAINESES] The ratio of the width W of the

bot ﬁlfgf{éc%thgr%%b%ﬂﬁ i/%oP{hé B?f i %ﬁ%ﬁﬁﬁr@é be

(VW/WL) "i's preferab om to 3.
desteitad. | ength of the auxiliary protrusion 22 in the
axial direction, the length L2 of the main body part
[0046b in the front view, the tilt angle 02 of the

il ' f 22 d b
() 1 espien? /Ay et raped e RuaRobatn 5eREi5 s herpphown
i Bt nione SR SR RS SRSl K ide the

innkoichrcsindisential Barfmpendigepbat eral bpeandg taes ento tisect/ and
reinforce the opening plate 15. The rib 17 on the .
threp etradaRysPIETRENThars i Adiafirosagonhdhap saredln bisect the

miq g e GO Rt AUHEL L AR ST 95 15T 51 nF R T e

orr RS o WERJBREL L D TOR S R o
poditiendanrtdersedni dirdetiond ssushaee of Fidwe 4y) imd(d)caldlso, one
carP gltr{it %oesfming the auxiliary protrusions, and further, more than three
protrusions of different height may be formed respectively at three or more
positions (for example, high protrusions at three positions, a little lower
protrusions at three positions, and low protrusions at three positionsj.
[0047]

In the illustrated example, four protrusions 21 and four auxiliary
proﬁmsions 22 are formed 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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[ 0043] At the end surface of the third annul ar
part 14, there are provided a plurality of end
surface groove parts 1l4e that extend fromthe inner
circunference up to the outer circunference. The end
surface groove parts 1l4e are preferably provided at
four or nore positions radially at an equal interval
so as_to let, the raw |liquid in and out of the

tiltech gPFiase af B RENEGNB RGNS tigwosidel 3nd sug dalermaple at the

.__pref. | rovided 6.t0.1 osi.tions. [,0044
mB 8L e MOKLAR, Bl phSird aableroiRmdn? eorthan that
of tB¥ iﬁsgﬁgyy{‘%gﬁ—bt@d such as the injection nolding with

use of a theinoplastic resin, a thernosetting resin,
[0049heat -resi stant resin, or the like. [0045] [Cher

enbadi nent s] Her ei nafter, other enbodi ments_ of
t he FoF sZ@maPien dSIwNR 195e sty plsHathg gbasp of the

protrusions 21 in the front view may be a circular arc shape, a triangular
shape, a trapezoidal shape, a trapezoidal shape having a circular arc slant
side, or the like shape. Also, as shown in Figs. 6(a) to 6(c}, the shape of
the protrusions 21 in the side view may be a quadrangular shape, a

trapezoidal shape, a triangular shape, or the like shape.
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(1) I'n the above-descri bed enbodi nent, an exanpl e has

been shown in which the protrusions are fow ed at

positions that equally divide the inner

circunferential surface of the central opening part

into three, and three auxiliary protrusions are :

fonned at positions that equally bisect the m ddl e of

the positions for form ng_the ot rusi ons. However,

the protrusions and the aQ%#ﬂhgéy protrusi ons may be

formed at front and rear positions in the axia

direction, as shown in Figs. 4(a) to 4(c). Also, one

can pm A oA d SR §d Aie PRI HYI8in@htbmber

further, nore than three protrusions of different
corthetigiig ameriteal opengtk pespieat insefrficatoftdcertartubsr ef a spiral |

positions (for-exanple, high protrusions at th£ee . e
mepgaiancoplsment,ia PFEPhehel opFBig Preh LT oVHIge! a raw liquid

. ositions, and Jow.protrusi t oSl ki

inefGorpppBrand S UG ESHHAR|ABaBhe IERRD g ol Shier

cird@hREEMSINSpAt R 1A 8EX K ARRNIDF SE4lUsd antste2idl AlvBerein
folthed at the positions that divide the 1nner

thectamtrat epentngpastihbace itaeptitcenfreantial supEaweny a
part 19 into four. Also, in this exanple, the sha

cylsrdnienl forms with & HiETREsAaEECR HeA dPF SEeEtametngt the

arts.15a,, and_ the;l| r iLf e .0 .
corife vB5aR pE Lo e oRife Rt thTRE BhrOREpb SRR the
inte@NS i SterRLANRME Ot firet RN Ivi@ed BObFIt8L 8% Zat has a

and the auxiliary protrusions 22, any of the
tiltedrsratfidoonl ity cendentuwive snseartidre satlopndds dodoudpblyt the
_I'n the above-descri bed enbodinent, an exanpl e has
timgeehingeation of W santecURcoMt: B @U AR T firger than that

fhavi n&a.lg.sh%gre eshovvn in Fig. 3 are provided. However,
9 ?"ﬂéllfi Fiiz | % in the present invention nay be nade

of any material and may have any shape as | ong as
they have a tilted surface on the center tube
i nset i Thesingenlarahackdefibsrabhe attetel holdbngfmember
inserting_the cen er,tub? havi n n outer .di aneter .
aceRRcERE tO AR Hat WHETEIReR LFREH 8? ﬁ@e ArpEYsion A axial |
Coo s Far ex [ 119S : : :
airghbsl SRy §F sAPLTe b ionsd of Sag e [HEumferential

suffaCkiBUHRY afik¢ GRaR®n.a triangul ar shape, a
trapezoi dal shape, a trapezoidal shape having a
circular arc slant side, or the |like shape. Al so, as

sh in Figs. 6(a) to 6(c), t hape .of . t

o1 ot Sus Toisimbrann Elemast SPeRIR Cheria, BOAUPEGTRCT
ac?%iﬁ.ﬁg%@ éslé_grgl:f %'r%ﬂl Wﬁg?lﬂ?l’ afl éﬁfhﬁ% lp?‘[)tﬁ.{é%’ﬁ ’haQIring 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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CLAI M5 1. A nenbrane elenent sealing materia

hol di ng menber conprising a central opening part for

insertion of a center tube of a spiral nenbrane

el ement, a peripheral opening part for flowng of a

raw lLiquid into a nenbrane end part of the nmenbrane

el ement, and an outer circunferential part for

hol di ng, of amn_annul,ar seal | r.ial ej .

contt o> SeRbE R B S o BrliRh E o emifafis gt seatine
ma?ﬁ‘iéﬁﬁ@ld?_ﬁ 3n EHHABHIGRHIAE MM n@ o cBIBi LN doad 9 center

a

n the olUter dianmeter of the center tube to be
tubengesttiednsargdtinas state irhwdschrthropmtpoesiohi isndefonrtdds and a
inner circunferential surface, there is provigeg@a
megplotangslasningigithpids wenndam 8 FrEldopm prauRefhgcenter tube
tube insertion side and is deformable at- the tinme of
insertion of the center tube with an outer dianeter
| arger than that of an inscribing circle. 2.
The menbrane el ement sealing material hol di ng nenber
according to claiml1, wherein a |length of the
protrusion in an axial direction is below or equal to
hal f the |l ength of the inner circunferential surface
in the axial direction. 3. The menbrane
el ement sealing material hol ding nmenber according to
claim1l or 2, wherein an auxiliary protrusion having
a height Tower than a height of the protrusion is
formed on the inner circunferential surface.
4. The nenbrane el enent sealing material hol ding
menber 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
width [arger than a width of the protrusion.
5. A nenbrane el ement conprising a nmenbrane el enent
sealing material hol ding nmenber according to any one
of clainmse 1 to 4, a center tube that is inserted in a
state in which the protrusion is deforned, and a
menbrane |am nate that is wound in a spiral form
around the center tube. ABSTRACT '
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(EN) A nenbrane el enment sealing material hol ding
menber that even when the di nension of outer dianeter
of center tube varies, enables holding of the center
tube in the center and further enables easy insertion
of the center tube; and a nmenbrane el enent utilizing
the sane. The nenbrane el enent sealing materi al
hol di ng nmenber conprises central opening (19) for
insertion of a center tuBEw Fg%? al nmenbrane
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on I'ts side of center tube (6) insertion and is
perdeheratepiifecd ()| for dlowing of awanf igngkmtoon mémbeanerend
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holding of circular sealing material, wherein the central opening {19) has
inner circumierential surface (16a) of cylindncal form with a diameter
larger than the outer diameter of the inserted center tube, and wherein at
three or more positions on the inner circumferential surface {16a), there is
provided projection (21) that has sloping face (21a) on its side of center
tube (6) insertion and is deformable at the time of insertion of center tube

(6) with an outer diameter larger than that of incircle.
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