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FIELD OF THE INVENTION

This invention relates to a filter membrane element for a
membrane separation unit for use in a water treatment apparatus
or the like, and to a method of manufacturing such a filter
membrane element.
BACKGROUND OF THE INVENTION

A known membrane separation unit used in a water treatment
appafatus has a plurality of membrane elements. Each membrane
element comprises a rectangular filter plate constfucted of ABS
resin or the like and organic filter membranes comprised of an
ultrafiltration or precision filtration film which are
adhesively joined with the front and rear surfaces of the filter
plate at peripheral edges thereof. Each organic filter
membrane comprises a rectangular plate-like support'membef made
of nonwdven fabric and a film coating formed on both sides of
the suppofﬁ member. In reality, therefore, at the joint
between the filter platé and the organic filter membrane, the
filter plate and the film coating are bonded to each other.

With the foregoing prior art arrangement, however, it is
impracticable to obtain any reasonably high bond strength
between the Support member and the film coating, though the

arrangement may provide sufficient bond strength between the

t he



filter plate and the filmcoating are bonded to each other. Wth the
fotregding prior art arrangenent, however, it is inpracticable to obtain any
reasonably hi gh bond strength between the support nenber and the film
coating, though the arrangenent may provide sufficient bond strength
between the - -2- filter plate and the filmcoating. As such, peeling may
possi bly occur between the support nengﬁy and the filmcoating, which
eventual |y nmeans a failure of bond strength between the filter plate and
each organic filter menbrane. DI SCLOSURE OF THE | NVENTI ON This invention is
directed to overcom ng the above described problemof the prior art and it
is a prinmgiytabjplateodnd fthei filantbatirtgy pAsviuwdh, spédliingemay bond strength
between the filter plate and the associated organic filter menbranes. In
order to Ppossiply okcunibetybercitievauppant manken asd fhedéhnscaatinghod of
manufacturing a filter nenbrane el enent .
which eventually means a failure of bond strength between the
filter plate and each organic filter membrane.
DISCLOSURE OF THE INVENTION
This invention is directed to overcoming the above described
problem of the prior art and it is a primary object of the
invention to provide sufficient bond strength between the filter
plate and the associated organic filter membranes.
In order to accomplish this objective, the invention
presents a method of manufacturing a filter membrane element
wherein an organic filter membrane having a plate-like support
member made of nonwoven fabric and a film coating formed on
both sides of the support member is joined with a surface of a
filter plate, the method comprising dissolving a portion of the
film coating thereby to cause the support member to be exposed
at the dissolved portion thereof, and subsequently Jjoining the
exposed portion of the support member with a corresponding
portion of the filter plate.
" In this way, the nonwoven fabric-made support member can be
directly joined with the filter plate, it being thus possible to
obtain a bond having sufficient bond strength.
In accordance with the invention a filter membrane element

is provided which comprises a filter plate, an organic filter

membrane having a support member made of nonwoven fabric and a



wherein an organic filter nmenbrane having a plate-like support nmenber nade
of nonwoven fabric and a filmcoating forned on both sides of the support
menber is joined with a surface of a filter plate, the nethod conprising
di ssolving a portion of the filmcoating thereby to cause the support
menber to be exposed at the dissolved portion thereof, and subsequently
joining the exposed portion of the support menber with a correspondi ng
portion of the filter plate. In this wldy, the nonwoven fabric-nmade support
menber can be directly joined with the filter plate, it being thus possible
to obtain a bond having sufficient bond strength. In accordance with the
i nvent i onfalmiddadingefdimadeore|aesanfades ofr bive caigport alembenprd fedta filter
plate, an organic filter nenbrane having a support nenber made of nonwoven
fabri c andike spacgr disposedabdétmgenotheedidber plake aawl dhetorgagipport nenber,
a felt- like spacer disposed between the filter plate and the organic
fiter membrane, a portion of the organic filter membrane being
adhesively joined with a corresponding portion of the spacer,
said portion of the spacer being adhesively joined with a
corresponding portion of the filter plate.
According to such arrangement, the adhesive used is allowed
to easily penetrate into the felt-like spacer to pbovide
considerable bond strength. That portion of the spacer which
constitutes a joint with both the organic filter membrane and
the filter plate permits ready infiltration of the adhesive
thereinto so that the infiltrating adhesive is solidified
therein to serve as a water stopper. Therefore, entry through
any spacer portion of liquid under treatment can be effectively
prevented. Further, the spacer defines a passageway for
filtrate that has passed through the organic filter membrane.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a perspective view showing the procedure of filter
membrane bonding with respect to a first embodiment of the
invention; and
Fig. 2 is a perSpectivé view of a membrane element
representing a second embodiment of the invention.

DESCRIPTION OF EMBODIMENTS
In Fig. 1, an organic filter membrane 11, comprised of an

ultrafiltration film or precision filtration film, includes a



fiter menbrane, a portion of the organic filter nenbrane bei ng adhesively
joined with a corresponding portion of the spacer, said portion of the
spacer bei ng adhesively joined with a carresponding portion of the filter
pl ate. According to such arrangenent, the adhesive used is allowed to
easily penetrate into the felt-like spacer to provide considerabl e bond
strength. That portion of the spacer % ch constitutes a joint with both

the organic filter

menbrane and the filter plate permits ready infiltration

of the adhesive thereinto so that the infiltrating adhesive is solidified
therein to serve as a water stopper. Therefore, entry through any spacer
portion ofrdcitgngull dmgeatd+ldkbnsuppotsnmdntbeel 1 2aiddechby nomewest ethbrifart her,

t he spacer defines a passageway for filtrate that has passed through the
organi c fidridea fiElmbcaatind3REBEFOIMESCEN FOHeORNrQit Bl DEAWSNGSad¢egyofl is a

per spective view show ng the procedure of filter nenbrane bonding with
respect tdhe suppartenpooemddt oAt opposiiesiden;ofapdretangrlans a perspective

vi ew of a nenbrane el enent representing a second enbodi nent of the
i nvention.filter plate 14 constructed of ABS resin or the like are

positioned organic filter membranes 11 which are adhesively

attached to the filter plate 1i.

For adhesive attachment of organic filter membranes 11 to

the filter plate 14, a solvent or a solvent-containing adhesive

15 is applied in a sufficient amount on a portion of the film

coating 13 which corresponds to a peripheral edge portion of

each organic filter membrane which is selected as a joint site.

Thereupon, that portion of the film coating 13 is dissolved by

the solvent applied so that the support member 12 is exposed at

that portion. The support member 12 and the filter plate 14 are

then fixedly joined by the adhesive 15 with each other.

In this way, the film coating 13 of each organic filter

membrane 12 is dissolved at the joint site to expose the support

member 12 at that site so that the constituent nonwoven fabric

of the support member 12 comes into direct bond with thé filter

plate 14.

This provides improved adhesion bond, which ensures

sufficient bond strength.

As an alternative to the use of adhesive 15 for joining the

support member 12 with the filter plate 14, fusion bond or any

other suitable means may be used for purposes of such joining.

Each organic filter membrane 11 need not have a film coating



DESCRI PTI ON OF EMBCODI MENTS In Fig. 1, an organic filter nenbrane 11,
conprirsed of an ultrafiltration filmor precision filtration film includes
a -4- rectangul ar plate-like support nmenber 12 nade of nonwoven fabric
and a filmcoating 13 forned on the front and rear surfaces of the support
menber 12. At opposite sides of a rectangular filter plate 14 constructed
of ABS resin or the |ike are positioned-organic filter nmenbranes 11 which
are adhesively attached to the filter plate 14. For adhesive attachnent of
organic filter nmenbranes 11 to the filter plate 14, a solvent or a

sol vent - contai ni ng adhesive 15 is applied in a sufficient anount on a

portion of13 flerdied oncbath sgdes athitbh supporspoembert b2 a byér ipdeadl edge
portion of each organic filter nenbrane which is selected as a joint site.

Ther eupon,itt may boofi suchhfe cpBSERUCHLBatiOhgSheHn s thirk Fo (&M by t he 'sol vent

applied’so that the support nenber 12 .is exposed at
coating 13 is formed on-an externally exposed portion only of

the support member 12 which is opposite to the side facing the
filter plate 14. In that case, the film coating need not be
dissolved and the peripheral edge portion of the'support member
on that side thereof which is not formed with a film coating 13
may be joined directly with the filter plate 14.

Fig. 2 shows a second embodiment of.the invention. In this
Fig. 2 embodiment, as in the first embodiment, an organic filter
membrane 11, such as an ultrafiltration or precision filtration
membrane, comprises a support member 12 made of nonwoven
fabric, and a film coating 13 formed on both surfaces of the
support member 12. A pair of organic filter membranes 11 are
positioned at opposite sides of a filter plate 14 in such a way
as to enclose the filter plate 1U between them.

Between each organic filter membrane 11 and the filter plate
14 is interposed a rectangular felt-like spacer 20 of same size
as the organic filter membrane 11. It is noted that an organic
filter membrane 11.may be provided only on one side of the
filter plate 1ﬁ.

Each organic filter plate 14 and the spacer 20 are joined
with each other by an .adhesive 16 at respective glued portions A
formed along their peripheral edges, and similarly the filter

membrane 11 and the spacer 20 are adhesively joined with each



that portion. The support nenber 12 and the filter plate 14 are then
fixedl'y joined by the adhesive 15 wth each other. In. this way, the film
coating 13 of each organic filter nenbrane 12 is dissolved at the joint
site to expose the support nmenber 12 at that site so that the constituent
nonwoven fabric of the support nenber 12 cones into direct bond with the
filter plate 14. This provides inprovew-adhesi on bond, which ensures
sufficient bond strength. As an alternative to the use of adhesive 15 for
joining the support nenber 12 with the filter plate 14, fusion bond or any
other suitable means may be used for purposes of such joining. Each organic

filter megRhePatl PSR iRet gh@depdrtiond P@ﬁﬁémglong ERefiprmed on both sides
of the support nmenber 12, but instead it may be of” such a construction, not

shown, t hpersphdrial 6€gds,N8o lEhats themErdrane an ,expasdrabby @posed portion
only of the support menber 12 which is opposlte to the side facing the
filter pl &idtdm .plaka tmarecmmewefifxekirrtcgaﬂhemg Mited FDte®Plate
14 is formed on its surface with an opening 18 for a filtrate
flow path'17. The filter plate 14 also has a suction port 19
formed at its top end which communicates with the filfrate flow
path 17.

According to such arrangement, a felt-like spacer 20 is
interbosed between the filter plate 14, which is made of, for
example, polyvinyl chloride, a material resistant to adhesive
penetration; and each organic filter membrane 11, and the spacer
20 allows adhesive 16 to easily penetrate thereinto.

Therefore, considerable bond strength can be obtained.

During a water treating operation, the membrane element is
immersed in the liquid being treated, and the liquid is
filtered through the organic filter membranes 11 under negative
pressure applied via the suction port 19. Filtrate that has
passed through the organic filter membrane 11 is directed to the
opening 18 via the spacer 20 which serves as a passage and is
guided along the filtrate flow path 17 until it reaches the
suction portt 19, from which it is delivered to a subsequent
system. |

Adhesive 16 is allowed to easily infiltrate into the spacer

20 at the peripheral edge portion, i. e., glued portion A of the

spacer 20, and the infiltrating adhesive is solidified to serve



di ssol ved and the peripheral edge portion of the support nenber on that
side*thereof which is not forned with a filmcoating 13 nay be joi ned
directly with the filter plate 14. Fig. 2 shows a second enbodi ment of the
invention. In this Fig. 2 enbodinent, as in the first enbodi nent, an
organic filter nenbrane 11, such as an ultrafiltration or precision
filtration nmenbrane, conprises a suppo¢I- nenber 12 made of nonwoven fabric,
and a filmcoating 13 forned on both surfaces of the support nenber 12. A
pair of organic filter nmenbranes 11 are positioned at opposite sides of a
filter plate 14 in such a way as to enclose the filter plate 14 between

t hem Bet yses wavel stepperc fThisprewsruvsashe 1Mligadd beimgf theatedpl ate 14 is

i nterposed a rectangular felt-1ike spacer 20 of same size as the organic
filter nefpomnentty. ihto ithenmemankaelamentr yimithef péniphenrahiedgee 11 may be
provi ded only on one side of the filter plate 14. Each organic filter plate
14 and t hposhimeof20harspacernd® wi t h each ot her by an adhesive 16 at
respective glued portions A forned al ong their peripheral edges, and
simlarly the filter nenbrane 11 and the spacer 20 are adhesively joi ned

w th each



-6- other at respective glued portions fornmed al ong their—peri-pheral edges,

*so that t
t oget her.
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According to such arrangenent,

he nenbrane 11, spacer 20, and filter plate 14
The filter plate 14 is forned on its surfaceu@'lﬁnﬂaiqﬂg
trate flow path 17. The filter plate 14 al so

i e

8 port 19

its top end which communicates with the filtrate flow path 17.

a felt-48-ke spacer 20 is interposed between

the filter plate 14, which is nade of, for exanple, polyvinyl chloride, a
resi stant to adhesive penetration, and each organic filter
menbrane 11, and the spacer 20 allows adhesive 16 to easily penetrate

mat eri al

t her ei nt o.

Thraefier elapgsasiiger abl e bond strength can be obt ai ned.

During a

wat er treating operation, the nmenbrane elenent is imrersed in the liquid
bei ng treated, ahdethed |ofgmandufactiriagredilbewughbrde elgastc filter
menbranes 11 under negative

wherein an organic filter membrane having a plate-like support
member made of nonwoven fabric and a film coating formed on
both sides of the support member is joined with a surfaée of a
filter plate, said method comprising dissolving a portion of
said film coating thereby to cause the support member to be
exposed at the dissolved portion thereof, and subsequently
joining the exposed portion of the sﬁpport member with a
corresponding poftibn of the filter plate.

2. A method of manufacturing a filter membrane element as

set forth in claim 1, wherein the film coating is dissolved by

applying a solvent thereto.

3. A method of manufacturing a filter membrane element as
set forth in claim 1, wherein the film coating is dissolved by
applying thereto an adhesive containing a solvent, the adhesive
being utilized in bringing the exposed portion of the support
member into bond with a corresponding portion of the filter
plate. |
| 4. A method of manufacturing a filter membrane element as
set forth in claim 1 or 2, wherein the exposed portion of the
support mémber is joined Qith the corresponding portion of the
filter plate by adhesive bonding or fusion bonding.

5. A method of manufacturing a filter membrane element

wherein an organic filter membrane having a plate-like support
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spacer
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'pressure applied via the suction port 19. Filtrate that has passe gh
sthe organic filter menbrane 11 is directed to the openi “““ W@@Ecer
20 which serves as a passage and is guided al ong the fir““nﬁ iy 17

reaches the suction portt 19, fromwhich it is del fvefed to a
subsequent system Adhesive 16 is allowed to easily infiltrate into the
20 at the peripheral edge portiesy 1. e., glued portion A of the
spacer 20, and the infiltrating adhesive is solidified to serve

menbrane el enent via the peripheral edge portion of the spacer 20.

member made of nonwoven fabric and coating film means is joined
with a surface of a filter plate, said method cqmprising
coating the film means on one side of the support member, and
joining a portion of said support member at that side thereof
which is not film-coated, with a corresponding portion of thé
filter plate.

6. A filter membrane element comprising a filter plate, an
organic filter membrane having a support member made of nonwoven
fabric and a film coating formed on a surface of the support
member, and a felt-like spacér disposed between said filter
plate and said organic fiter membrane, a portion of said organic
filter membrane being adhesively joined with a corresponding -
portion of the spacer, said portion of the spacer being
adhesively joined with a corresponding portion of the filter
plate.

T. A-filter membrane element as set forth in claim 6,
ﬁherein the adhesive used in joining has penetrated into a
portion of the felt—like spacer at respective joints and has

become solidified therein.

-7- as a

This prevents the liquid being treated fromentry into the

-8-



“Wiat is clained is: 1. A nethod of manufacturing a filter nenbrane el ement
“Wherein an organic filter menbrane having a plate-like support menber nade
of .nonwoven fabric and-a filmcoating forned on both sides of the support
menber is joined with a surface of a filter plate, said nethod conprising
di ssolving a-portion of said filmcoatijhg thereby to cause the support
menber to be exposed at the dissolved pgption thereof, and subsequently
joining the exposed portion of the support nmenber with a correspondi ng
portion of the filter plate. 2. A nethod of manufacturing a filter nenbrane
el ement as set forth in claiml, mhernggghﬁafiln1coating i s dissolved by
applying a solvent thereto. 3. A nethdd *manufacturing a filter nenbrane
el enent as set forth in claiml, wherein the filmcoating is dissolved by
appl ying thereto an adhesive containing a solvent, the adhesive being
utilized in bringing the exposed portion of the support nenber into bond
wth a corresponding portion of the filter plate. 4. A nethod of
manufacturing a filter menbrane el enent as '

- .
12 -
-
e ORL A YA O

—
_—— o %

AR
%!

11—

!
1}
1

7
F




. set forth in claiml or 2, wherein the exposed portion of the support
~-menber is joined with the corresponding portion of the filter plate by
“adhesi ve bonding or fusion bonding. 5. A nethod of manufacturing a filter
menbr ane el enent wherein an organic filter menbrane having a plate-like
support -9- nmenber made of nonwoven fabric and coating filmneans is
joined with a surface of a filter plate”/ aid nethod conprising coating the
fil mmeans on one side of the support nmenber, and joining a portion of said
support nmenber at that side thereof which is not filmcoated, with a
correspondi ng portion of the filter plﬁgna §Z'A filter - menbrane el enent
conprising a filter plate, an organic ¥i Ci* menbr ane havi ng a support
menber made of nonwoven fabric and a filmcoating forned on a surface of

t he support nmenber, and a felt-like spacer disposed between said filter
‘plate and said organic fiter nenbrane, a portion of said organic




filter nmenbrane being adhesively joined wwth a corresponding portion of the
spacer, said portion of the spacer being adhesively joined with a
correspondi ng portion of the filter plate. 7. A filter menbrane el enent as
set forth in claim®6, wherein the adhesive used in joining has penetrated

into a portion of the felt-like spacer at respective joints and has becone
solidified therein.

ABSTRACT

FILTER MEMBRANE ELEMENT AND METHOD OF MANUFACTURING SAME

A filter membrane element for a membrane separation unit for
use in a water treatment apparatus or the like, and a method of
‘manufacturing the same. An organic filter membrane including a
plate-like support member made of nonwoven fabric and a film
coating formed on both sides of the suppoft member is joined
with a surface of a filter plate, whereby the filter membrane
elément is formed. A portion of the film coating is dissolved
to cauée the support member to be exposed at that portion.
Subsequently, the exposed portion of the support member is
joined by adhesion or otherwise with a corresponding portion of

the filter plate. '

(Please note that Figure 1 should accompany the abstract when published)



