DESCRIPTION MEMBRANE ELEMENT SEALING MATERIAL HOLDING
MEMBER AND MEMBRANE ELEMENT TECHNICAL FIELD [0001] The
present invention relates to a sealing material holding member that is
attached to an end part of a spiral membrane element for holding a
sealing material that shuts off the gap between a pressure vessel and the
membrane element, as well as to a membrane element using the same.
BACKGROUND ART [0002] CEdhtidddll{? A spiral separation
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brine or sea water, production o rapure water, an

water. As shown in Fig. 7 MESpBa AsHiaEtBMEAIfibrane 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
TEhe slpprantERs 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
[OQQ\Mquuid that has flown into the element E is subjected to separation
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material, the separation membrane, and the

BACKGROUND ART
[0002]

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 liguid 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



1 transmittance-side flow channel material are laminated is wound in a
spiral form around the center tube 6. [0004] Also, at the end part of the
element E, there is provided a sealing ‘material holding member 10 that
holds the annular sealing material 4 on the outer circumferential part
thereof. The sealing material 4 is made of rubber or the like having a
cross-section with a U-letter or V-letter shape, and widens to the outside

tragsmétpressareda Hestirteromebiangaahaks [ABWIESSs R ¥eaAd g
Spﬁg%g&tgggﬁ%%%&lﬁg}e%gea@q the pressure vessel 1 in that state

(see, for example, Patent Document 1) [000] At the center of the sealing
[O®AEkerial holding member 10, there is provided a central opening part 19

into which the genter tube 6 isinserted. The inaner circumferential surface.
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maaving aglgralityeiradevekstrakheios) tindheaxidd diseatiory hhetribe 4 on
height of the convex streaks and the like are deslja%ned so as to_have a
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central opening part 19. [0006] However, there are cases in which the
argliwidhiamétettimerisicls oy thecpnestube stvdifesafing taeciving a water

roduction steps. rti it has
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0.8 mm in terms of an average value of the outer diameter. When
[OPfdatance is increased in consideration of such a

At the center of the sealing material holding member 10, there 1s
provided a central opening part 19 into which the center tube 6 is inserted.
The inner circumferential surface thereof has a cylindrical form having a
flat surface or a cylindrical form having a plurality of convex streaks {ribs)
in the axial direction. Then, the height of the convex streaks and the like
are designed so as to have a dimension such that the outer
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 is 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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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

2 cases. Also, when the center tube 6 is made eccentric, the operation of

attaching the membrane element may become cumbersome depending

on the structure of the pressure vessel 1, thereby raising a problem in
cashat tidsoribetivhhsperatics meyetedomesslarisssotnis irtbormestitgoan of

I i brane elements for use,.or the like prablem. [0007] Patent
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BY THE INVENTION, [0008] Therefore, an opject of the present invention
D T a O R B A SRS S O SRS g SR Ho KA PR RAb Bt

pheadlibeldfanecentanivbe rithe,eentsr ard facilitate e ineastian of the

center tube even if the outer diameter dimension of the center tube
[OQkdfiks, as well as a membrane element using the same. MEANS FOR
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achieved by the present invention as at is, the
7omembrane element sealing material holding member of the present

invention is a membrane element sealing material holding member

including a central opening part for insertion of a center tube of a
DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION
[0008]

Therefore, an object of the present invention is to provide a
membrane element 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
10009]

The aforementioned object can be achieved by the present
invention as described below.
[0010]

That is, the membrane element sealing material holding member of
the present invention is a membrane element sealing material holding
member including a central opening part for insertion of a center tube of a
spiral membrane element, a peripheral opening part for flowing of a raw
licquid into a membrane end part of the membrane element, and an outer
circumferential part for holding of an annular sealing material,

characterized in that the central opening part has an inner circumferential
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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,
characterized in that the central opening part has an inner circumferential
3 surface of a cylindrical form with a diameter larger than the outer
diameter of the center tube to be inserted, and that, at three or more

supgsiticisforvthadiiraldipstmraioh afisumater teeiges henidhg guter
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eformable at me of insertion of the cénter tube With an outer
poditimetectarger thar thatofarfénsorizhgeitde c[00ktiAscordind ¢d the

sealing materjal holding member of the present  invention, a protrusion .
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dehavingae guterdiameter largaribanihatotiherdnselihingielice isfouped

_on the inner circumferential surface of the central opening part into which
digFectenter fiieRansEMEIOTRBIENSE RN GHIRE outer diameter

[O(ﬁﬂ”ﬂ nsion of the center tube varies, the variation can be coped with by
the deformation of the protrusion. At that time, since protrusions are
providettatthree tor theregpdsionsadariae Hodéngirooenfdrentidl thafacesent
invAg S8Nter Woe, can be held aéf“%f%@&?{ q to%%%‘%fr% %{ﬁ%”[‘{%%%’%r i28%ion
Sicethe prpo?rusmn RaARREE StirfAce DR e Cahter tube incEftiSh Sids
of thereefnthe cabtehtube it guidad:to e rinsentdd pethentiliedrsurietenat
the time of the insertion, and the protrusion can be smoothly deformed.

INHIEE SR TRE ORI afe A B O A ST BY Comparet Wttt thetinRér
ceRifEMYBreNtiAl siurface @vamiafiathe.dafarmationiaf the-protiusiontheore
insertion of the center tube can be carried out easily.
even if the outer diameter dimension of the center tube varies, the
variation can be coped with by the deformation of the protrusion. At that
time, since protrusions are provided at three or more positions on the
inner circumferential surface, the center tube can be held at the center of
the central opening part. Also, since the protrusion has a tilted surface
on the center tube insertion side thereof, the center tube is guided to be
inserted by the tilted surface at the time of the insertion, and the
protrusion can be smoothly deformed. Also, since the contact area

thereof is smaller as compared with the inner circumferential surface even
after the deformation of the protrusion, the insertion of the center tube
can be carried out easily.

10012]

In the above, a length of the protrusion in an axial direction is
preferably below or equal to half the length of the inner circumferential
surface in the axial direction. By reducing the length of the 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.
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[0012] In the above, a length of the protrusion in an axial direction is

preferably below or equal to half the length of the inner circumferential

surface in the axial. direction. By reducing the length of the 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. 4
AlsQissingscEmdcmalihdfthe profusriansiretudugcthethropusionsiithbeill be

168{?& |¥0t%pet)8@§?{r\ﬁﬁge f%?ﬂ W}ee Ool‘{é%'%%%%?% h%ha‘?sgesrgleblagle 20 tshoatthat
the outer appearance Is not deteriorated. SO, It IS preferabfe that
thanatedmpppeotusionshaving adeighitéolver than a height of the
[Oﬂgarusion is formed on the inner circumferential surface. By this auxiliary

Y

rusion, even if the amount of deformation of the plurality of

protrusisnsibesammetair the vanaten:inhiRe maunishdefrmation 8fht
individual protrusions_can be reduced, whereby the center tube can be

lowgld b the ek with o - esriamiey Todeumsda iprstarible that the
cirdtprian:profusionfas a ﬁ&?ﬁx@ﬁﬁ?ﬁﬁ}éﬁ CEpLeliube gtfe%{fti[%%ﬁédgmount

and has a bottom surface having a width larger than a wi
of grdtrusiemonitH tis strucalrey thiepvaditinsicthe bettomesuttage ofiteevariation

uxiliary profrusigon.is large, thereby. .providing a structure that is less
of B R R SR B UL RSP it ors
wipltsdlity ¢ prefitisiantbberniBs lasge {evble wertsihenutendiarasieniity.
the center tube is large), the center tube can be held at the center with

[OGisre certainty. Nevertheless, the center tube is guided by the tilted
surfagg & the ime GENIHIRa WHELeBUI8a v 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. With this structure, the
width of the bottom surface of the auxiliary protrusion is large, thereby
providing a structure that is less liable to be deformed. Therefore, even if
the amount of deformation of the plurality of protrusions becomes large
{(even when the outer diameter of the center tube is large), the center tube
can be held at the center with more certainty. Nevertheless, the center
tube is guided by the tilted surface at the time of insertion, whereby the
insertion of the center tube can be carried out easily.

[0015]

Meanwhile, the membrane element of the present invention is
characterized by inciuding & 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 the
membrane element of the present invention, since the sealing material
holding member of the present invention is used, the center tube can be

held at the center of the sealing material holding member, and moreover

C
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insertion of the center tube can be carried out easily. [0015] Meanwhile,

the membrane element of the present invention 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 the
theriembrdne elethentofthe prbsentintentisnyisidcatheasilimyenatethatre is a

holding . member of the.present ipvention is u the center tube can-b
S Fo EaR S (LB g Tl i eEibat tdenssagn by
théh@insedion f dheffente e tantihetearsied ot ey evesrif thereinaer

variation in the outer diameter dimension of the centey tube, as shown by

TRVt CHONS & RACSIEEES dRBEHBRH B5cR & EBFIRICTRLEEAC AR Jeatare a good
outdbe,willnok beeceanticrand wili fe aicammercial Bogdusthaving@gagth the

outer appearance, and a membrane element can be provided by which
opihratispeeftioratamahiienths prsproasure vessanshthh & bpeERstsh of

connection of a plurality of-me I rri
o BRI D PO Db T e ERARCE foo5sf b, 4% a
srivadft higss-sectional view showing an attachment state of one example of
a membrane element sealing material holding member of the present
invention. Fig. 2 is a view showing one example of a membrane element

BREgmIRteraThodingmmepben RiAher Rgsent invention, where Fig. 2(a)
is a left side view; Fig. 2(b) is a cross-sectional A-A arrow view; and Fig.
[09{&lis a right side view. Fig. 3 is an enlarged view of an essential part

ShOWif:‘%?‘ PEUSARY cross-sectional view showing an attachment state of
one example of a 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. 2(b} is a cross-sectional A-A arrow view; and Fig.
2{c) is a right side view.

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

Fig. 4 is a view showing another example of a membrane element
sealing material holding member of the present invention, where Fig. 4(a)
is a left side view; Fig. 4(b) is a cross-sectional I-1 arrow view; and Fig. 4{c)
is a right side view.

Fig. 5 is 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 essential part showing vet another example of

a membrane element sealing material holding member of the present

-
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and an auxiliary protrusion in the membrane element sealing material
holding member of the present invention. Fig. 4 is a view showing another
example of a membrane element sealing material holding member of the
present invention, where Fig. 4(a) is a left side view; Fig. 4(b) is a
cross-sectional I-I arrow view; and Fig. 4(c) is a right side view. Fig. 5 is a
view of an essential part showing still another example of a membrane
ine@tient sealing material holding member of the present invention. Fig. 6

isa v gﬁl an esse L%%gS%hOWI OI anothe Ie of a ¢
membrane eFeméJ% sealifig materla |ng me ﬁéip%g@ﬁi’%? o1 an

atiavamiont Higtd i$ a pariatctass=3eelionavigw @mmmg apaxagnplatelrial
n.attachment state of a conventional membrane element sealing material
h %18%%@%8& DESCRIPTION OF SYMBOLS [0017] 2 Membrane part
(membrane laminate) of membrane element 4 Sealing material 5 Outer
cladding member 6 Center tube 10 Sealing material holding member 15a

D Er AR (Ip A P B AEBB@EInner circumferential surface 18 Outer
{Ogife-ﬁjmferential part 19 Central opening part 21 Protrusion

2 Membrane part {(membrane laminate) of membrane e¢lement
4 Sealing material

S Outer cladding member

6 Center tube

10 Sealing material holding member

15a  Peripheral opening part

16a  Inner circumferential surface
18 Outer circumferential part
19 Central opening part

21 Protrusion

2la  Tilted surface

22 Auxiliary protrusion

22a  Tilted surface

E 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 a2 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.
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21a Tilted surface 22 Auxiliary protrusion 22a Tilted surface E 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 a membrane element sealing material
holding member of the present invention. Fig. 2 is a view showing one

2(ixisnspte of 3 sretibral efe meitsadling matiaghaidintg meighéstdenaew.

. present jnvention, w Fi (a).] ft side view; Fig. '
P el A% S g P20 e i
praf{a) o drateentargdihviewsmt-asiesséntidl patitshowing al@rottusiaraling

and an auxiliary protrusion jn the membrane element sealing material
mmaﬁ%hﬂﬁ}m%%ﬁmgﬁ SMSRETRITN: [BOTSE shown in Fig. 1, the
[0@ealing material holding member of the present invention includes a

central opening part 19 for insertion of a center tube 6 of a spiral

membrarfélesmantiiga beHpheealopa it paiel 15 den 8 sweg Uiachiie
nemy | ‘ .
P I B Re RO 30 B of
ceMeanmuhitetSthe mmembramecstennenicof e presEnt ipeerpiorrmchpesiag part

SRR RE oo om0 e s el B eene
clenmembranadasinaiad hatis:whisas iba spiFalfarier sl fhefcentehnular
'Setaullijz'?;fnaterial 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 & 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 is 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 1s wound in a spiral form around the center tube 6.
Also, it has a sealing structure such that the raw liquid may not flow
directly from the supply-side flow channel to the transmittance-side flow
channel. By this, the raw liquid that has flown inte 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 liguid that has been
transmitted through the separation membrane flows along the

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



[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 is 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 in a spiral form around the center tube 6.
tulhgsy; it has a sealing structure such that the raw liquid may not flow
[Oéj% tly from the supply-side flow channel to the transmittance-side flow
c gﬁnel. By this, the raw liquid that has flown into the membrane element

E is shjectesl tiosepatatian dith e ddpardiiopanimbraneshilen fayving

to the downstream side along the supply-side flow, channel material of the
MR énfé/.&f;%'?ec%gffs}ﬂiﬁ@dq iBFRA A BB RRATESIEETHBUGh thelso,

th@mmgrrmmwaerﬂg%@l@@gitbg&@%ﬁwg@ﬁeﬂid@?lmgﬁg&m&}, or

material to be collected into the center 8 tube 6. [0021]‘ he sealing .
OURTALERRPA-REREIRNSY HeaRsaling HrateTialthShingr Arsmbén tondirichecsanling
mAR£01 Pkl emBiARe AleMenL £, 4150, e SaAling malgrial oy

have a circular, @lliptical, quadrangular, or other cross-sectional Shape;
shhowdyéf; fintre presend invdrionsa sedlingh apatérialod haviogenstapeeferably

with leased part haying a U-shaped, V- shaped, U-sh turned ,
us e S B L SRR R Rl A0, aclr s rared with
antlkésealing hatesied 4iscpreferabbblabricaledwith, an elastc substaRCsealing

such as rubber, elastomer, or resin, and the sealing material 4 having a

majegiahédOVERG Sl -ShEPRT oS SRIbNANIEERSTIE T HSS TG LY IRENS to
thPressurgabihedims -obLeseidpgrhe waler flow 2p 6 e water flow, and can

seal the gap between the element and the pressure vessel in that state.
[0022]

As the outer cladding material 5, one can use, for example, a
structure such that a roving, a tape, a sheet, or the like of fiber-reinforced
resin is directly wound around the membrane element E. The end part of
the outer cladding material 5 is preferably subjected to bonding or the like
to the first annular part 11 of the sealing material holding member 10.
[0023]

The center tube 6 has a plurality of holes at a suitable interval, and
1s made of resin or the like. The upstrearn-side end of the center tube 6
is used by being closed with a plug or the like in order to prevent the raw
hguid from flowing thereinto, or is connected to other membrane elements
E with a suitable connection member.

[0024]

The outer circumferential part 18 of the sealing material holding
mernber 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
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seal the gap between the element and the pressure vessel in that state.
[0022] As the outer cladding material 5, one can use, for example, a
structure such that a roving, a tape, a sheet, or the like of fiber-reinforced
resin is directly wound around the membrane element E. The end part of
the outer cladding material 5 is preferably subjected to bonding or the like
to the first annular part 11 of the sealing material holding member 10.
clg0023¢ Thersbrtebtobéie:hasmplaaktycfheles Btia Suitadh)esinterval;lamd
is made or the like,,The upstream-side e e center fube 6

fresi . of IS
ColEEH BT IR 51 o (T R ShP fo e BREHA AT 11
anknpicHpme towirgihiergirte, onds sonneeied thetbersamianeLiements] 5
E with a suitable connection member. [0024] The outer circumferential

ang.theglgiRe eammghiasiul soiiagerétive seaing mawawht P
enthQRREsESHNE LRSieamside endipart of themembrangs element £ 8Syhich

~ shown, for example, in Fig. 2, and includes a first annular part 11 onto
is {gictetheternb parpsintrroslo didbdirnmetmberBvttheanehbrand onto
elemgnt E is-fitted, an an r art, 12 f

ular._convex p rmed on the upst
S B e e L rmed
onofitbequiareladding materakbeand thedolmnsiesni-3ide: ench paifdee Df

the sealing material 4 by, engagement on the fwo side walls thereof, a
SIQRBHHE MBPH&%%%%H“% éﬁ%ﬁqtﬁ%ﬁéﬁgﬁﬂl SIS

en@Rdiafeanvex part 12 and onto which the sealing material 4 is fitted, and
a third annular part 14 formed on the upstream side of the second
[0@ARlIar part 13 and capable of stopping the upstream side end surface of

the Sef@ggglj@ﬂ{%”&lé)&imension of each part of the above {the width in the

direction parallel to the axial direction of the membrane element E), it is
preferable that the width of the annular convex part 12 is smaller than the
width of the second annular part 13. Also, it is preferable that the width
of the third aﬁnular part 14 is smaller than the width of the second
annular part 13.
[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
5 mim; 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.
10027]

in the present invention, it is preferable that the outer diameter of
the third annular part 14 1s smaller than the outer diameter of the

annular convex part 12. By this, the upstream side of the groove for
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engagement. [0025] Regarding the dimension of each part of the above

(the width in the direction parallel to the axial direction of the membrane

element E), itis preferable that the width of the annular convex part 12 is

smaller than the width of the second annular part 13. Also, it is preferable

that the width of the third annular part 14 is smaller than the width of the

second annular part 13. [0026] Specifically, it is preferable that the width
holstite dirshansraarsarn ateisdrdnvvilidoe tom; tevdbin pfakislamgaatructure

. is f t . the width of th d I t13
B R S PN S o s

(0028, By such a dimension of each part, the total width (thickness) of the
seali?g aterial_holding. member can be made to.be from 15 to 30 mm
n

while iRg $RERG Blinfiiy THEDEURNS FREFAIE Ay hean
opédfiesisn margniaritheopterslagdiginamhera. &%@%Zhg];sa%r@%%n{s

invention, it is preferable that the outer diameter of the third annular part

PravidsdmalRHaIC tHe Oifer eitimettr or e linisiallesniie jhe mempranc
en'BafOHESUEANL AR AL bR gleayelor 0 Hotid olihg ARalng Malelidhying
he sealing materia

4 will be low, thereby providing a structure in w#i% t
plaganleasitywitdivectis wate chourdD028] flnthegiredesitrémbodiment:anraw

iofJETRN R M o spepnariels e hainpapbralb el
théiquid fleve intershexpramiratie: density, and the like of the peripheral
opening part 15a. However, the present invention is not limited thereto,
so that one may adopt any structure such as being provided with radial
spokes instead of the opening plate 135,

[0029]

At the center of the above-described opening plate 15, a cylindrical
part 16 is preferably provided, and the sealing material holding member
10 1s disposed in a state in which the center tube 6 is inserted into the
central opening part 19 of this cylindrical part 16. In the illustrated
example, the 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 disposed 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
circumferential 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



end part of the membrane element E. In the case of adopting the opening

plate 15, it will be easier to control the flow rate distribution of the raw

liquid that flows into the membrane part of the membrane element E by

the size, the arrangement, the density, and the like of the peripheral

opening part 15a. However, the present invention is not limited thereto,

so that one may adopt any structure such as being provided with radial
mespbkes nsidadtbithe loperinge plats itho{0029pAttbel tenter-abtivgl holding

above-described opening plate 15, a cylindrical part 16 is preferably
m ided dRd &%Mnﬁ%ﬁ%@f& holding member 10 is disposed in a
[o@taE in which the center tube 6 is inserted into the central opening part

19 of this cylindrical part 16. In the illustrated example, the position of

formitg the RERRIOIDICRAHRB s sdiSkiol 78 the {ssron B fGrRSIAYN S
paP%el%PﬁQm _ é?i&m%ﬁéﬁtﬂl&%ﬁt!%réﬂ@%ﬂ%{%@é’%'%l%%’lar er than the

positions. By this, when the cylindrical part 16 has the center tubeg6, the
oubpedisgrptate 05 thinforoesrtiie veftaotinel 8 savtetebyline Potrasion Detween

can be deformed smoothly without deforming_the center tube 6. Als
G o A P To L S ke TRTO T e Heina o S8 (iseset ©
bed@wnsireamisidapinno hecentrahpesiion dfithe sealnt materiak bolding the

memper 10 in the axial direction, the length of the upstream side inner
OUdEGHtErERTR L REE B e HiReC circumferential part 18 in the axial
[O@igg}:tion 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

dispofedfops¢ethd merbiate siele tHarnhie ddiger pesiibn o tHéree or
mSE g materialhqlding, member 4040 the axidl direction JOO3AlIN i)

present invention, as shown in'Fig. 1, the central opening
opening part 19, there is provided a protrusion 21 having a tilted surface

21a on the center tube 6 insertion side and being deformable at the time
of inserting the center tube € having an outer diameter larger than that of
the inscribing circle. The protrusion 21 may be made of a2 material
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.

10032)

The positions at which the protrusion 21 is formed are preferably
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 1s 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



part 19 has a cylindrical inner circumferential surface 16a larger than the
outer diameter of the center tube 6 to be inserted. The clearance between
the center tube 6 and the inner circumferential surface 16a can be set to
be, for example, from 0.3 to 2 mm in consideration of the variation of the
outer diameter of the center tube 6. [0031] In the present invention, as
shown in Figs. 2 and 3, at three or more positions on the inner

cirgpnfarersiahrsiiree 164 dnicbepasaepbmatipart 19, there is

108 ided a protrusion 21 having a tilted surface 21a on the center tube 6
insertion side and being deformable at the time of inserting the center
tube 8 davinganniedidgiretenidrger) thar thadofu therindtribingaciitied

The rusion 21 may be made_of a material, different from the material
S R b R MRS HAEe S F B tor 6 oG
angkis preferablyl taegralifamolded with-ibl rsamerraaterial @s4be innsfe

circumferential surface 16a. Note that, the deformation of the protrusion

PrEETARHEURheP PrRstie dSrBfhitibierrelnsaEcgeRimizaon 20093 Ghen view
of Pesfiens AL WhChbe-pausion21ds fermed at preferably aranged o,

with uniformity on the inner circumferential surface 16a, and are more
profefeiably gdsittorsthlt almost equally divide the inner circumferential
0 gace 16a, and are most preferably positions that equally divide the

inner circumferential surface 16a. Also, the number of protrusions 21 to

be foimedds fiieferablldroth 8 tt2a, sore prelarally tfromrdtofitmtdg has a
present embodiment, an example is shown in which the protrusions 21

ShERF(SHABI BRthE osftishs HATERIJE HHd hAer L EGR e AEATSHFRRS ©
ind&Aitoee equakParssrface 21a being linear or approximately linear in

the front view is preferable. The tilted surface 21a may be a plane;
however, the shape thereof in a side view is preferably a circular arc shape.
[0035]

In order to make the protrusion 21 be deformable, it is preferable
to use a comparatively soft resin such as an ABS resin, a polyolefin resin
such as PE or PP, a denatured PPE resin, a vinyi 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 preferably from
0.3 to 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 smaller than the length of the inner circumferential surface 16a

in the axial direction in view of facilitating the deformation of the

13



[0033] As shown in Figs. 3(a) and 3(c), the protrusion 21 has a tilted
surface 21a on the center tube 6 insertion side thereof. Here, the tilt angle
01 of the tilted surface 21a is preferably from 10 to 45, more preferably
from 15 to 35, and still more preferably from 20 to 30 in view of
performing the insertion of the center tube 6 and deformation of the
protrusions 21 smoothly. [0034] It is sufficient that the tilted surface 21 a of
préteysotrusion fadhasag shepecsiete thatethevidighit thezaot fowedrs, st is

oes to.the.center tupe 6 insertion side. A.tilt urface Ia(? ing linear or
Foecrhinsntasindhibs e A
cirdaymbe-erpiansuhtwevenahe shapedagreolkintside view is preferably a

circular arc shape. [0035] In order to make the protrusion 21 be
rmable, it is preferable to use a comparatively soft resin such as an

ABS rFegin, & polyelefin sesin SHChasPERLPHa 2 danaiired PR 185108 21

vinyl chloride resin, or a polysulfone resin as a material for molding the
is saafierphisterahhotdir rireaber g vARo ebupinghdpe Githagiraresivnth the
21, it is effective.to_make ape-that attains, th imum: thickne
oot 5 SR A s S By S Tt W g o are
shdew.(feorexample, Hheinigth ¥ dio thé hatterm sursice.af thenprotrusion
is preferably from 0.3 to 1 mm. Further, it is also effective to reduce
O ngth LI of the main body part 21b of the protrusion 21 in a front

view. fthedHengtbdeh isirprefasably Sornbign1hnemy mone prefesabiy Hiemidat an
to 7. mm. [0036] Also, the total length of the protrusion 21 in the axial

A HiEeEE RO PrSEP bR s hraTfdrdfan thele sgarBethdimndhaicaintfereptpirusion
5 SYAGEAER on the inner circumferential surface 16a. The position at

which the auxiliary protrusion 22 is formed may be any position; however,
in view of the design, it is preferably a position that equally divides the
inner circumferential surface 16a fogether 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.

10039]

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 271; however, in order to make the auxiliary

protrusion 22 less deformable, the width W2 of the bottom surface of the

14



in the axial direction in view of facilitating the deformation of the 13
protrusion and reducing the contact area with the center tube, and is
more preferably equal to or smaller than half the length of the inner
circumferential 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 view of reducing the contact area with the center tube, and is
aUbRTpratelaby arc v ds purkse Rlvisgzetitdiaar the wirdie Wor of the
bofXANRIEARANG Afadin phde Orfl2 m), RO e RIEsERt .
Invention, as shown in Fig. 2, it Is preferable that'an auxiliary protrusion
bogasing ackeighhsnveltbntthisll thatlot the protiusiofad {$/foymed an the
ir%ner ircumferential syrface 16a. The position at which the auxiliary
pr%r%ﬁ?@é%# s f rﬁ?e ‘may be any position; however, in view of the
[O@esign, it is preferably a position that equally divides the inner
circumferential surface 16a together with the protrusion 2 1. In the

illustrated eXempRe E stintlst Mredlinmiliary promgsions 22 the ferisédlinection,
th9siions thageayally bisegh e middie-af the pasitions Ex@?%@gcﬁ?;eaﬁll@e 02

protrusions 21. [0039] The difference of height between the protrusion
of &hel tHecdpulidny prodaision2otisaneferab i froat 0 eotBaimimtte same

gl f&[ bSIyipfrghm 0.3 Lto 0.6 mm,.in consideration of the variation of the

Guter diameter of the center u}a'e 6. Here, the height of the auxiliary

[O(#atrusion 22 is preferably from 0.2 to 1.2 mm. [0040] As shown in Figs.

3(b) and 3(d), the auxiliary protrusion 22 _ _ . _
(b) A phgrgihty of ribs ¥¥) obliquely extending from the radial direction

are formed on both sides of the opening plate 15, and these ribs 17
reinforce the opening plate 15. The rib 17 on the upstream side has 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 liquid in and out of the membrane

element come and go smoothly, and are more preferably provided at 6 to

16 positions.
[0044]

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

thermosetting resin, a heat-resistant resin, or the like.

—
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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 21; however, in order to make the auxiliary
protrusion 22 less deformable, the width W2 of the bottom surface of the
14 auxiliary protrusion 22 is preferably larger than the width W | of the
bottom surface of the protrusion 21. The ratio of the width W2 of the
Ogbitom surface to the width W 1 of the bottom surface (W2 / W 1) is

[
referably from 1.1 to 3. [0041] The total length of the auxiliary protrusion
Iogfmﬁ% é’é%ﬁ“ |Pe§’§ion, the length L2 of the main body part 22b in the

front vievkitherté-angie:p2rabthe titedtsustages-22e: st dthesstioaywa! be

set respectively in the same manner as in the protrusion 21. [0042] A
defitRRg of ribs 17 obliquely extending from the radial direction are formed
[0 oth sides of the opening plate 15, and these ribs 17 reinforce the

opening plate 15. The rib 17 on the upstream side has the same height

(Das théwsbeeaposiddesniindacebiafgryiidacarparps; howdesr) theown
n W40 %Hé‘? 98%&%%@&%“&%‘9 %ot fOéH‘%]CE mO%lil&%ﬁ?rr?a?t‘%a%F%%?%h‘%‘%% the

part on the mner circumrerence side Is lower, an Sthe same
inheighiras thédemnstreanizsidenéntl surtacesdf dhe cidigdrical iptst tiiee, and

[0043] At the end surface of the third annular part 14, there are provided
thigg) ofend %Hﬁb@@@ﬁ@e{i%%%&ttﬁglsbt%?é}‘?d%%etﬂb‘% 1sect the

e
mititpnferencediedRe ot piciimiatepest f haang sufage eseovee

parts 14e are preferably provided at four or more positions radially at an
protrusions and the auxiliary protrusions may be formed at front and rear
positions in the axial direction, as shown in Figs. 4{a) to 4(c}. Also, one
can omit forming 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 exampile, four protrusions 21 and four auxiliary
protrusions 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

le



equal interval so as to let the raw liquid in and out of the membrane

element come and go smoothly, and are more preferably provided at 6 to

16 positions. [0044] The sealing material holding member 10 can be

formed by a known method such as the injection molding with use of a

thermoplastic resin, a thermosetting resin, a heat-resistant resin, or the

like. i5 l£0045] [Other embodiments] Hereinafter, other embodiments of the
tiltgeb sevtangeptiomaiflaseed d5Epib 4d S fO0UB] %.ngqram@ aboweipasaeble at the
tm}éf&ogl%%ﬁl r%ﬁé B‘FeP beer, ﬂ%” L WRIEN:h rf%tfq%g%%%?ar% that

ormed at pos |ons atequ Iy dIVI inner circumfe rentla rface o
of the cestraladpentngjeart into three, and. three auxiliary protrusions are
O({%r ed at positions that equally bisect the middle of the positions for

ing the protrusions. However, the protrusions and the auxiliary

protrusiens:maynRe snadwhientand r@@ BoSitiong i thraxiabs the

direction, as shown in Figs. 4(a) to 4(c). Also, one can omit forming the
DT RIGKIFA Brof USRS HiRDt TR RYMancRE 5Bt ShARof aifidrmgular

Shgﬁl\'ﬁghé ngff?fgi% @egt't %ﬁe%MS? &%%r%a%ﬁg%&g&ﬂar arc slant
example high protru5|o s at three positions, a fittle lower protrusions at
sidhree pbsitidrs shragiow plstrusismhattivee Positidns). tf0647) Iththehape of
|Ilustr ted.example, fotkglr proé:usmns 21 aqg four augha)f}/ rotrugxlons 22
I%T%Frhlg’ooeft the pos ongihat’t 6 Tnerlercufterentialsiitace”

tra;kﬁ@@idae sientrel apeningnast khinte faur tAlsike shape.



~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 stiagdEliown 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 16 tilted surface

on the cementbiirsestiveside aacharedaiormableraiithe oimeaber
inserting the center tube having an outer diameter larger than that of the

COTREVHBHING 8ireTal 04U HHEXBA E B ATSHEW? Th HigsCsdyTotBlep, aha spiral
EtQ%rH usj ' e.f Vi i A :
e S AP
intreutacarbsia agideperthy fike shapebrdse, akshown #nEigs: 6(acto
. 6(c), the shape of otrusions 21 in the side view.may be a. X
cisd e RO L L PO B A LB REE XS RYRE &, aperein

thehaperal GAIME Jarh esmnbraneneleriest:saalingmatesialfholdizna
nember comprising%s central opening part for insertion of a center tube_of

cyHRdisA hiemBrinE et HERE AT lAsREFa T BRBNIAG PAHIDHRRIFG bOA FRf
celiteidrime amemhraneLnd.partabihe,mgmarape glemenh and.20 OHtehe

_ circumferential part for holding of an annular sealing material, wherein
inner circumierential 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 element sealing material holding member
according to claim 1, wherein a length of the protrusion in an axial
direction is below or equal to half the length of the inner circumferential

surface in the axial direction.

3. The membrane element sealing material holding 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 1its side of center tube insertion, and has a bottom surface having a

width larger than a width of the protrusion.

18



the central opening part has an inner circumferential surface of a

cylindrical form with a diameter larger than the outer diameter of the

center tube to be inserted, and that, at three or more positions 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 anTnschRMGeRERNS ClHEaiEnBIaRs BlstEchreerliptpmateitanholdiapiing

Jnemh g 0 ion in
e bl o Saa bl T o S ey 04 Bbenter
tubir¢timferentist réarfanedrsthécaxiakditettitine rofeumembmdefelemeht and a

mesf%%!ig%énﬁ{eril%l holﬁig\% msember ccordin%,to ;Ifaim_ 1 or 2, wherein an b
ANRIERT pFOtHIRATT RAThG A HRIGHT TOWR SRR o REGREGHAE frofirGSioeT tube.
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. 18 5. A membrane element comprising a membrane element
sealing material holding member according to any one of claims 1to 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. 19



