FI LTRATI ON VEMBRANE CARTRI DGE FI ELD OF THE | NVENTI ON The present invention
refates’to a filtration nenbrane cartridge used for solid liquid
separ-ati on. More particularly, the invention relates to a filtration
xyenbrane cartridge sharing nost essentigal part of a nenbrane separation
evi ce. BACKGROUND OF THE | NVENTION As shown in Fig. 1, a typical

nventional nenbrane separagiofg cff%?%i%?%ﬁdﬁﬁﬁnd*w%RWbbﬁ a filtering

nmbrane unit 3 which is dlspose el ng subnmerged in raw liquid

pooled in a raw liquid procésgiph dﬁﬂ*“ INVEiTIoqnventional filtering
menbrane wunit 3 incorporates a plurality of filtration nmenbrane

cartriges 5 insidenef A dunler s GRS bt PY1YEES] ‘EE' ly 8i16Rd 00od h@BhbRane
parallel with each other at prederemned intervals. 1In addition, a gas

supply unit ZairerdagRosedsisi decelf asbauar casyngdd i Bepadetiba. feedysas
such as oxygen, air, or nitrogen gas, to raw liquid in accordance
particularly, the invention relates to a filtration membrane
cartridge sharing most essential part of a membrane separation
device.
BACKGROUND OF THE INVENTION
As shown in Eig. 1, a typical conventiohal membrane
separation device is provided with a filtering membrane unit 3
which is disposed by way of being submerged in raw liquid
pooled in a raw 1liquid processing tank. The - conventional
filtering membrane unit 3 incorporateé a plurality of
filtration membrane cartriges 5 inside of én upper casing 4 by
vertically aligning tﬁem in parallel with each other at
prederemined intervals. In addition, a gas supply unit 7 is
disposed inside of a lower casing 6 in o;der to feed gaé such
-as oxygen, air, or nitrogen gas, to raw liquid in accordance
with objective |uses. Each of the filtration membrane
cartriges 5 stored in the filtering membrane unit 3 is
internally provided with a permeated-liquid passage connected
tola routed tube 9 of a suction tube 8 for sucking permeated
liquid, whefe an end of the suction tube 8 is linked with a
suction pump 10. f

While operating the convenqional membrane separation



with objective uses. Each of the filtration nenbrane cartriges 5
stored in the filtering nenbrane wunit 3 is internally provided with
a perneated-|iquid passage connected to a_routed tube 9 of a suction tube 8
for sucking perneated |iquid, where an ed~of the suction tube 8 is |inked
with a suction punp 10. Wile operating the conventional nenbrane
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supply unit 7 tojet o flow i ace
properly be sucked. On the other hand, gas such as oxygen or

air (designated by arrowed mark A) is supplied to the gas
supply unit 7 from an external source to enable the gas supply
unit 7 to jet out bubble flow into space between adjoining
filtration membrane cartridges 5§ in the upward direction from
the botﬁom of the filtering-membrane unit 3. Upwardly_
flowing bubble generates aerial 1lifting action to cause
tangential flow along the membrane surface, said tangential
flow sweeping away deposit on the membrane surface.

Conventionally, each filtration membrane cartridge 5
stored in the membrane separation device 1 is inserted in a
gutter provided inside of each slit plate vertically set in
the upper casing 4; However, since each filtration membrane
cartridge 5 and the inner surface of each gutter remain in
contact with each other via substantial surface area, friction
is generated between both surfaces to check operator to
smoothly inéert and take out each of the cartridges 5 into and
from the gutter.

Normally, any conventional filtration membrane cartridge
5 is based on the structure in which an organic filtering
membrane is secured onto the surface of a plane rectangular

membrane-supporting plate by bonding peripheral domains of the



fi.ltration nmenbrane cartridges 5 in the upward direction fromthe bottom
of* the- filtering-nmenbrane wunit 3. Upwardly flow ng bubbl e generates
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and therefore, filtering membrane may incidentally be

“stripped off from the membrane-supporting plate.

DISCLOSURE OF THE INVENTION

Therefore, the object of the invention is to fully solve
those problems described above by providing an improved
filtration membrane cartridge that can readily be inserted
into and removed from a filtering membrane unit and prevent
filtering membranes from being stripped off from the membrane-
supporting plates.

To achieve the -above objeqt; the improved filtratioﬁ
membrane cartridge accordidng to the invention disposes each
filtering membrane on both surfaces of a membrane-suppbrting
plate- made of resin and secures edges of the £filtering
membranes to the membrane-supporting plate Sy way of fusing
both of them or either of them for adhesion therebetween.

According to the above structure for embodying the
invention, each of the accommodated filtering membranes can
solidly be secured to the corresponding membrane-supporting
plate by way of melting both the filtering membranes and the

corresponding membrane-suppotting plate or either of them via



-3- organic filtering nmenbrane to the nenbrane-supporting plate. On the
ot her- hand, when securing the filtering nenbrane to the menbrane-supporting
pl ate with adhesi ve agent, adhesive strength is variable according to
strength, durability, and chem cal resist.anace property of the selected
adhesi ve agent, and therefore, filtering menbrane may incidentally
be stripped of f. from the _ nmenbrane-su rting plate.. DI SCLOSURE OF THE
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is bonded to the corresponding membrane-supporting plate via a
fusing process applied onto the main fusible domain which is
peripherally and linearly formed along periphery of the
filtering membrane and subofdinate fusible domains which are
intermittently formed in plural locations along one side or
both sides of the main fusible éomains.

According to the above-referred structure for embodying
the invention, substantial bonding strength between the
filtering membrane and the corresponding membrane-supporting
plate is secured by the main fusible domain. Furthermore,
bonding strength is reinforced by effect of 1local £fusion
apprlied onto plural subordinate fusible domains.

According to the above-referred better structure of the
filtration membrane cartridge for embodying the invention, the
membrane supporting plate has a channel for permeated liquid
which are open to the surface of the membrane—supporting_plate
that faces the corresponding filtering membrane.

According to the above-refered structure for embodying
the invention, even when the filtering membrane is closely
pressed against the corresponding membrane-supporting plate by

effect of negative pressure caused by liquid sucking

operation, permeated 1liquid can securely £flow through a



To achieve the above object, the inproved filtration nmenbrane

cartri dge-accordidng to the invention di sposes each filtering nenbrane on
both surfaces of a nmenbrane-supporting plate made of resin and secures
edges of the filtering nmenbranes to the nesxbrane-supporting plate by way of
fusing both of themor either of themfor adhesion therebetmeen. Accor di ng

to the above sFr#ﬁﬂL{E%f e”EQQX' 19 thef&?é%gélogcure tpgrface of the

accommodat ed fi¥ er1'hng ne ranes can SO
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filtering nenbranes and corr menbrane- supporting plate

either of them y fﬁoﬁiéﬂyﬂuaﬂltggskﬁﬂtgéfiéﬁagiﬁ%éﬁn of ultrasonic
the 11

maves._To enbody etter structure of | tration nenbrane cartridge
according to the"“ﬁ%ﬁdfﬁlné*%ﬁ‘Eh&tSBbGQ—F?E@f?@@ better structure of the

filtration membrane cartridge for embodying the invention, a
pair of spacers are inserted between the filtering membranes
and the corresponding membrane-supporting plate.

According to'the above-referred structure for embodying
the invention, in resistance against negative pressure, each
spacer supports the corresponding filtering membrane by
providing predetermiqed space on the corresponding membrane-
supporting plate to enable liquid filtered out of the
filtering membrane to swiftly flow through the predetermined
space.

To achieve the above objects, the invention provides an
improved filtration-membrane cartridge. Each of a
predetermined number of the inventive £filtration-membrane
cartridges 'is inserted in the corresponding gutter of a slit
plate provided inside of the filtering-membrane unit. In
particular, the invention provides a plurality of prqjections
on peripheral edges (being opposite from the inner surface of
the gutter of the slit plate) of the filtration membrane
cartridge to enable these projections to slide themselves to
come into contact with the inner surface of the gutter

provided in the slit plate.



I's bonded to the correspondi ng nenbrane-supporting plate via a fusing
process “applied onto the main fusible domain which is peripherally and
linearly formed al ong periphery of the filtering nmenbrane and subordi nate
fusi bl e domains which are intermttentlyformed in plural |ocations al ong
one side or both sides of the main fusible domains. According to the
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above-refered structure r enbodyi ng
corresponding gutter of the slit plate by effect of plural
projections set to peripheral edges of the filtration membrane
cartridge. This in turn contracts contact area of the
cartridge against the gutter to reduce frictional force to
facilitate operator to easily insert and remove the filtration
ﬁembrane cartridge into and from the filtering membrane unit.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an overall perspective view of the filtration
membrane cartridge according to an embodiment of the
invention;

Fig. 2 is a plan designating a structure for retaining
the filtration membrane cartridge in position according to an
embodiment of the invention;

Fig. 3 is a front view of the filtration membrane
cartridge according to an embodiment shown in Fig. 2;

Fig. 4 is a lateral view of the filtration membrane
cartridge according to an embodiment shown in Fig. 2;

Fig. 5 is a cross-sectional view of the filtration

membrane cartridge across arrowved line A - A shown in Fig. 3;

Fig. '6 is a qross-sectional view of the €filtration



the invention, even when the filtering nenbrane is closely pressed agai nst
t he correspondi ng nmenbrane-supporting plate by effect of negative pressure
caused: by liquid sucking operation, perneated |iquid can securely flow

t hrough a -5- plurality of channels cqpstantly open to the surface of

t he menbrane-supporting plate to enable Tiquid perneated to swiftly flow

t hrough the fitéﬁ$%+gg é¥§%f¥ﬂgJ“%H?&ganrEBgége%QHgvﬁ'Leﬁ?§ﬁé¥ht%%t#¥g. 5.

structure of t tration nenbrane cartri or enbodying the | nventiadn,

a pair of spacers aggginperd ol hafappan d *&%tftie'rh%kn%geg%@d?@sf@ﬂ%é héh the
correspondi ng nenbr ane-supporting plate. According to the above-referred

structure for geRRsyh&dsdpiSort MYt hbDAe | RckB8EWEhaNAR ORI BRboAGHSHLVOE the
pressure, each spacer supports the corresponding filtering nmenbrane by
invention;

Fig. 8 is another schematic pattern of the groove formed
in the membrane-supporting plate according to another
embodiment of the invention;

Fig. 9 1is a partially enlarged éroés—sectional view of
the filtration membrane cartridge according to the invention;

Fig. 10 is a cross-sectional view designating another
example of the disposition of the filtering membrane against
the corresponding memﬁrane-supporting plate;

'Fig. 11 is a front viev designating another structure of
grooves formed in ﬁhe membrane~supporting plate;

Fig. 12 1is a cross-sectional view of the membrane-
supporting plate across arrowed line C - C shown in Fig. 11;

Fig. 13 1is a cross-sectional view of the membrane-
supporting plate across arrowed line D - D shown in Fig. 11;

Fig. 14 1is a cross-sectional viev of the membrane-
supporting plate across arrowed line E - E shown in Fig. 11;

Fig. 15 is explanatory of a method of bonding a f£iltering
membrane to the corresponding membrane-supporting plate;

Fig. 16 is a schematic pattern designating a structure of
fused domains in the filtration membrane cartridge

according to the invention;



provi di ng predeterm ned space on the correspondi ng nenbrane- supporting
plate to-enable liquid filtered out of the filtering nenbrane to swiftly
fl ow t.hrough the predeterm ned space. To achieve the above objects, the
i nvention provides an inproved filtratign-nenbrane cartridge.

Each of a predeterm ned nunber of the inventive filtration-nenbrane
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provided in the slig;flati® is a schematic pattern designating another
structure of the fused domains in the filtration membrane
cartrige according to the invention; and

Fig. 19 is explanatory of another method of bonding a
filtering membrane to the corresponding membrane-supporting
prlate.

DESCRiPTION OF THE PREFERRED EMBODIMENTS

Referring now to the accompanying drawins, full details
of the improved filtration membrane cartridge according to an
embodiment of the invention are described below. Those
essential components having function identical to that of the
corresponding components shown in Fig. 1 are designated by
identical reference numerals, and thus, description of these
is deleted.

Refer now to Figures 2 through 9, in which a plurality of
filtration membrane cartridges 5 are retained by a plurality
of corresponding slit plates 11 which are accommodated in an
upper casing 4 of a filtration membrane assembly unit 3. More
particularly, as shown in Fig. 1, a plurality of gutter 12 are
formed in each slit plate 11 at predetermined intervals. A
plurﬁlity‘ of filtration membrane cartriges 5 are vertically

inserted in the corresponding gutter 12 in parallel with each



-6- According to the above-referred structure for enbodying the invention,
whenever inserting the filtration nmenbrane cartridge into the correspondi ng
gutter .and renoving it therefrom the filtration nenbrane cartridge is
sl i dably brought into contact wth _phe inner surface of the
corresponding gutter of the slit plate by effect of plural projections set
to peripheral eggﬁs of the filtration nenbrane cartridge. This in turn
contracts conf *area of the cartridge against the gutter to reduce
frictional force to fa i1t e rator to '
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membrane or microfiltration membrane, which are disposed on
both surfaces of the plane rectangular membrane-supporting
plate 51 made from resin such as PVC for example. A pair of
filtering membranes 52 are peripherally secured to the
corresponding membrane-supporting plate 51 by applying a
fusing process.

Although the present embodiment has disposed the
filtering membranes 52 on both surfaceé of the corresponding
membrane-supporting plate 51, alternatively, as shown in Fig.
10, a single sack-~like filtering membrane 52 may also be
disposed by way of £fully covering the membrane-supporting
plate 51. The novel method of bonding the filtering membranes
52 to the corresponding membrane-supporting plate'51 will be
described later on.

A channel for permeated liquid further inside of the
filtering membranes 52 is linked with a branch tube 9 routed
from a suction tube 8 for sucking permeated liqued at one side
of the membrane-supporting plate 51 in the filtration membrane
cartridge 5. Raw 1liquid is filtered by these filtration
membrane cartridges 5 by effect of negative pressure generated

by a suctién pump 10 wia a liquid suction tube 8.



enbodi mrent of the invention; Fig. 3 is a front view of the filtration
menbrane cartridge according to an enbodi nent shown in Fig. 2; Fig. 4is a
| ateral view of the filtration nenbrane cartridge according to an

embodi nent shown in Fig. 2; Fig. 5 isl0-a cross-sectional view of the
filtration nmenbrane cartridge across arrowed line A - A shown in Fig. 3;

Fig. 6isa Crosshs &h%gE?FKZEEWEQEj%ESigkghgéfé?QS?iﬁFééegE?Erﬁggi heral

cartridge acr oss drrowe wn | a schematic
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opposite from respective gutter 12 of respective slit plates
11. Those plural filtration membrane cartriges 5 are secured
to the filtering-membrane unit 3 by slidably bringing those
projections 53 into contact with inner surface of the
corresponding gutter 12.

Each of these projections 53 is elliptically shaped in th
verticél directin of the filtration membrane cartridge 5. For
9xamp1e, in order to_ manufacture the filtration membrane
cartridges 5 having 1000mm of length and 500mm of width, the
filtration membrane cartridge 5 is essentially provided with a
number of projections 53 each having 5mm of long diameter, 1
to'me of short diameter, and 0.5mm of height, by a certain
number ranging from 6 to 20 units per surface of the
filtration membrane cartrige 5.

Since those projections 53 and the inner surface of the
gutter 12 come into contact with each other via confined
contactable area to cause minimal friction to occur, operator
can readily insert and take out each filtration membrane
cartridge 5 into and from the corresponding gutter 12 of the
slit plate 11. |

Even though distortion ever occurs in the filtration

membrane cartridge 5 or in the slit plate 11, or if the



enbodi nent of the invention; Fig. 9 is a partially enlarged cross-sectional
view of the filtration nenbrane cartridge according to the invention; Fig.
10 is a cross-sectional view designati anot her exanpl e of the dlsposition
of the filtering nenbrane agai nst the torrespondi ng nenbrane-supporting
plate; Fig. 11 is a front view designating another structure of grooves
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of the nenbrane- supportlng pl'ate across arrowed line C - shown in
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16 is a schematic pattern designating a structure of fused donmains in the
filtration myuytaie 1@amkeledgeby scraping off those projections 53.

The membrane-supporting plate 51 of the filtration
membrane cartridge 5 incorporates a channel 54 for permeated
liquid f£lowing out of the filtering membranes 52. The channel
54 comprises fine meshy grooves 54a or a plurality of slits
54b or grooves 54a and slits 54b by way of combining them. To
implement the present embodiment, the fine meshy grooves 54a
are combined with the slits 54b for example. This method is
described below.

The fine meshy grooves 54a are formed on both-side
surfaces of the membrane-supporting plate 51. Structurally, a
plurality of fine linear grooves 54a are 1linked with each
other in mesh form. These grooves 54a are formed by applying
an etching process against a metal mold used for molding the
membrane-supporting plate 51. These fine linear grooves 54a
are linked with peripheral edges of apertures of the slits
54b. As shown in Figures 7 and 8, these fine linear grooves
54a may be disposed in parallel with or at an oblique angle
against the horizontal and vertical sides of the réctangular

membrane-supporting plate 51. Although the present embodiment

uses the fine meshy grooves 54a, when being combined with the



according to the invention; -8- Fig. 17 is a schematic pattern

desi gnat irng anot her structure of the fused domains in the filtration
menbrane cartridge accordidng to the invention; Fig. 18 is a schematic
pattern designating another structure ofl¢he fused domains in the
filtration nmenbrane cartrige according to the invention; and Fig. 19 is
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5mm of intervals between adjoining grooves 54a. On the other
hand, . those slits 54b each having an appropriate depth are
regpectively open to the surface of the membrane-supporting
plate 51 and disposed in parallel with vertical sides of the
membrane-supporting plate 51. As shown in Figures 11 through
14, those slits 54b may be formed by way of extending
themselves in the direction of the thickness of the membrane-
supporting plate 51. A sump of permeated liquid 55 is formed
at a location close to an end and along widthwise direction of
the membrane-supporting plate 51. The sump 55 is linked with
the fine meshy grooves 54a and the slits b54b at peripheral
edges of apertures on the surface of the membrane-supporting
plate 51. A suction port 56 is formed at the upper end of the
membrane-supporting plate 51 so that it can be linked with the
sump 55. The branch tube 9 routed from the suction tube 8 is
connected to the suction port 56.

When activating the suction pump 10 -to apply negative
pressure to the filtration membrane cartridge 5 via the
suction tube 8, permeated liquid is suéked into the filtration
membrane cartridge 5, and then permeated liquid out of the
filtering membranes 52 flows into the sump 55 via those fine

meshy grooves 54a and those slits 54b formed inside of the



essential conponents having function identical to that of the corresponding
conporients shown in Fig. 1 are desi gnated by identical reference nunerals,
and thus, description of these is deleted. Refer nowto Figures 2 through
9, in whi ch a plurality of filtration aB¥rane cartridges 5 are retained by
a plurality of corresponding slit plates 11 which are accommmodated in an

upper casing 4 %fr %ef |slut gqu§n§?§£gn izérpg‘y ormeg’ Igt}ra%c Q_hbgubagky

as shown in P% rali gut are T i n eac 't plate
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5 has a novel
filtering membranes 52 <closely adhere to the membrane-

supporting plate 51 by effect of negative pressure, since
£low of pefmeated liquid on the surface of the membrane-
supporting plate 51 can be secured by means of the fine.heshy
grooves 54a and the slits 54b, permeated liquid can easily
flow through space between the filtering membranes 52 and the
memﬁrane-supporting plate 51, Especially, where slits 54b are
formed, the distance of the flow of permeated liquid in the
fine meshy grooves 54a shortens, facilitating smoother flow of
the liquid.

A pair of spacers 57 are provided between the membrane-
supporting plate 51 and the filtering membranes 52. Each of
these spacers 57 provides predetermined interspace between the
membrane~supporting plate 51 and the filtering membranes 52 to
facilitate permeated liquid to smoothly £flow therethrough.
Each of these spacers 57 is composed of a felt-like sheet or a
plastic net or a metallic net. Each of the filtering
membranes 52 has configuration greater than that of the spacer
57 enough to fully cover the spacer 57, and therefore, these
spaceérs 57 are prevented from coming into direct contact with
the raw 1i§uid.

According to the structure described above, since the



structure conprising a pair of filtering menbranes 52 each consisting of an
organi'c nenbrane such as an ultrafiltration nenbrane or mcrofiltration
menbrane, which are di sposed on both surfaces of the plane rectangul ar
menbr ane- supporting plate 51 made fronri®sin such as PVC for exanple. A
pair of filtering nenbranes 52 are peripherally secured to the
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plate 51, alternatively, as shown in Fig. 10, a single sack-like filtering
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menbr ane- supporting plate 51. The novel nethod of bonding the filtering
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filtering menpf@nes 24tl Sof | Bked syl ra nly apGhn faes 95R0WAT swiftly flow
through the predetermined space. When implémenting the
present embodiment, these spacers 57 are provided in
conjunction with permeated liquid channels 54. However, it is
also practicable for the embodiment to solely provide these
spacers 57 by way of deleting the permeated liquid channels
54,

Next, the method of fusibly bonding the filtering
membranes 52 to the memhrane-supporﬁing plate 51 is described
below.As shown in Fig. 15, the membrane-suppor#ing plate 51,
the filtering membranes 52, and the spacers 57, are superposed
in sequence. Ih the present embodiment, the filtering
membranes 52 comprises a thermoplastic non-woven c¢loth 52a
made from séturated polyester resin functioning as the
supporting body and a membrane as a surface layer 52b
integrated with each other. However, the filtering membrane
52 may be of the one devoid of the non-woven cloth 52a. Those
spacers 57 are not always essential for embodying the
filtration membrane cartridge related to the invention.

After superposing those components mentioned above, a

horn 13 is set to a predetermined position above the filtering



froma suction tube 8 for sucking perneated |liqued at one side of the

menbr ane-supporting plate 51 in the filtration menbrane cartridge 5. Raw
liquid is filtered by these filtration nmenbrane cartridges 5 by effect
of negative pressure generated by a suelbon punp 10 via a liquid suction

t ube 8. -10- A plurality of projections 53 are disposed on peri pheral

edges of themembbanse- sUPRAr bira@rpkat @s2liahter adetesoh Nedvané or VR 6he FD4 €
particularly, on a pair of parallel sides opposite fromrespective gutter
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5 are secured to the filtering-nmenbrane unit 3 by slidably bringing those
proj ecti ons Bdtamyohoont 4Gt iwl isipeichfécallyf asedofrhthepeoceespogdecoagpgatier
12. Each of these projections 53 is elliptically shaped in th
composed filtering membranes 52.- On the way of moving over
the fiitering membranes 52, the horn 13 oscillates ultrasonic
wave to fusibly bond the filtering membranes 52 to the
membrane-supporting plate 51,
| As mentioned above, since the non-wvoven c¢loth 52a
functioning as the substrate for supporting the filtering
membranes 52 is made from saturated polyester resin; the non-
woven cloth 52a is subject to melting at a temperature above
140° C. for example. On the other hand, the membrane-
supporting plate 51 is subject to melting at a temperature
lower than the melting point of the non-woven cloth 52a in
that the membrane-supporting plate 51 is made from ABS resin
or the like. Therefore, when applying temperature lower than
about 140° C., the membrane-support-ing plate is melted to
cause the molten resinous component to infiltrate into the
non-woven cloth 52a, thus causing the filtering membranes 52
to be bhonded to the membrane-supporting plate 51.
On exposure to temperature higher than about 140° C.,
both the membrane-supporting plate 51 and the non-woven cloth
52a are subject to fusion with each other.

Even when thermally treating the filtering membranes 52

devoid of the non-woven cloth 52a, the filtering membranes 52



vertical directin of the filtration nenbrane cartridge 5. For exanple, in
order ‘'to manufacture the filtration nenbrane cartridges 5 having 1000nm of
| ength and 500nm of width, the filtration nenbrane cartridge 5 is
essentially provided with a nunber of pﬂérections 53 each havi ng 5mm of

| ong dianmeter, 1 to 2mm of short dianeter, and 0.5mm of height, by a

certai n numbety{ afhg iy 40 Guk8a20: VR LAePREpRLEECRAo i gl isdN oy

menbr ane cartrig e those proj ectl ons € I nner surface o

the gutter 12,c00@ LAtR.£OM 3FLs Mddk CAGHp MY ¥F A Hdmifdh ittt

: g
area to cause mni nma riction to occur, operator can readily insert and

take out eachpfddd rali ogrMafPor @egeelr td¢ dqfed sNh@1 @ edULMEB®on of the
correspondi ng gutter 12 of the slit plate 11. Even though distortion ever

IO]?C;JL Z in therddiduatdompdiiY M QR hdifiRm -YuppdrtifgShilbte! 81eahl the
filtéring membfanes 52.

On the way of executing the thermal fusion process by
applying ultrasonic wave, objective resinous component is apt'
to melt from the inner domain, and thus, it is desired that
the horn 13 be activated .via a thermally resistant tape
disposed on the filtering membranes 52. Instead of the above
fusing methoed using ultrasonioc wave, local thermal treatment
can also be. performed for locally fusing the £filtering
membranes 52 with the membrane-supporting plate 51.

As described above, the filtering membranes 52 can
solidly be bonded to the membrane-supporting plate 51 by
causing the plastic membrane-supporting plate 51 and. the
filtering membranes 52 incorporating plastic substraie or
either of these to be fused with each other via a thermal
treatment or irradiation of ultrasonic wave.

As shown in Figures 16 and 17, the membrane-supporting
rlate 51 and the filtering membranes 52 are fused with each
other via the main fusible domain 14a peripherally and
linearly ﬁrovided along peripheral edges of the filtering
membranes and the subordinate fusible domains 14b

intermittently provided on a single side or on both sides of



filtration nenbrane cartridge 5 could not easily be inserted or drawn out
as‘a reesult of inadequate width of the corresponding gutter 12 provided in
the slit plate 11, the filtration nenbrane cartridge 5 can properly fit in
with the gutter 12 nmerely by scrapi ng offf-t hose projections 53. The
nenbrane-supporting plate 51 of the filtration nenbrane cartridge 5

incorporates a liquid fl owi ng out of the fllterlng
menbr anes 52 e C amﬁ%ﬁégy(éﬁﬁﬁﬁgggngne neshy grooves 54a or

plurality of slitsppdbpqn grg@y 54%oﬁQQnS| i3 340 DYoveye&f 3 gpnpggépgto

them To inplenment the present enbodinment, e fine nmeshy grooves a are

combi ned Wi t hg¢ fier 8! b4 e P4Ped OinF XS & agﬁ'ﬁ Senkdditch i qﬁﬁ’ﬁf 1RP L 8 Y .

The fine meshy grooves 54a are forned on both-side surfaces of the
menbrane- supper t ikhe & @ie: 5ﬂan§truﬁbursaiﬂe»fa;%amleurﬁlgltmeofdémamanéI A28" are

grooves 54a are linked with each other in nesh form These grooves b54a
are formed byimip@tnyitigently provided in plural positions in order to
prevent the filtering membranes 52 from being wrinkled, and
yet, .the subordinate fusible domains 14b respecgively
reinforce the bonding strength between the membrane-supporting
plate 51 and the filtering membranes 52. Considering economy
of thermal energy and better effect of fusion, it is desired
that the main fusible dpmain l14a be formed with narrow width.
By effect of providing the subordinate fusible domains 14b on
the outer side of the main fusible domain 14a, unfused portion
of the filtering membranes 52 is protected so that the
filtering membranes 52 can fully be prevented from being
stripped off from the membrane-supporting plate 51.
Nevertheless, in the event that there is no fear of céusing
the filtering membranes 52 to be stripped off .along the
peripheral edges, it is pdssible for the embodiment to confine
provision of the subordinate fusiblé domains 14b solely to the
central p;rt of the filtering membranes 52. As shown in Fig.
18, not only the intermittent and linear formation, but the
subordinate fusible domains 14b may also be provided in a
variety of patterns such as the one being disposed at

predetermined intervals for example.



an etching process against a metal nold used for nolding the
menbrane:supporting plate 51. These fine |inear grooves 54a are |inked
wi th peripheral edges of apertures of the slits 54b. As shown in Figures 7
and 8, these fine linear grooves 54a may1Be di sposed in parallel with or at
an oblique angl e against the horizontal and vertical sides of the
rect angul ar nenbrane-s orting Plate 51. Al though the_ present enbodi nent
uses the fine meshy*%r %&& aF1gheh?pEPRg °X3MBRed PR PR £Ae the execudiiong
54b, these fine. nes rooves 54a be arranged.in striped pattern., K Each
of these fine %%sﬁyeéFgSUegrgﬁﬁsﬁag%¥g§§"tﬁgﬁ bEP"BéBPﬁP°Fg§§gtﬁgﬁtfnﬁﬂ
of w dth, andJ1 S ang5 f_interval.s between adjoini rooyves b4a.
the other han fﬁfhgéﬁ S f?gkgﬁﬁgeaéﬂ' g@fﬁg gﬁ,aﬁbrégpfg?gtgdéﬁghIg$gec€9}
respectively Oﬂ?&ﬁloe tzi]oqna%qg A% (Haxl hi%t.r{ﬂzegr{.pa.rla.IHre_bso?.uFk'%?:rmteldn%n the membrane-
supporting plate 51. When implementing this method,
initially, each of the filtering membranes 52 is disposed by
way of fully concealing the projected fusible domains 51a, and
then, the fusible domains 51a are melted via a thermal
treatment or irradiation of ultra-sonic wave before executing
a compressive fusing process to fuse the membrane-supporting
plate 51 with the filtering membranes 52 at locally melted
regions.

As a result of the provision of the above structure, the
filtering membranes 52 can securely be bonded to the membrane-
supporting plate 51 by way of preventing the main component of
the membrane-supporting plate 51 from being melted, and yet,
by way of ppeventing deformation in the periphery of melted
regions and subsequent deformation of the filtering mgmbranes
‘52 from occurrence. The above projected fusible domains 51a
may also be formed using members having any shape other than

that of the membrane-supporting plate 51, like bar-shaped

members for example.



,blate 51 and disposed in parallel with vertical sides of the
rernbr ane-supporting plate 51. As shown in Figures 11 through 14, those— -

slits .54b may be forned by way of extending thensel ves j ' | of
t he thickness of the nenbrane- supportt+¥yr plate 51. A erm, ﬂag Eﬁm
liquid 55 is forned at a location close to an end and al ong om dt hwi se =«
direction of the rrenbrane-support@}(é_ p}tét%@T gr.surrp 55 is linked with
the fine nmeshy grooves 54a and th [ ‘i pheral edges of
apertures on the iurf cg.g t?e nenbrgﬂe-su rtk@g plate.S%. A suction
port 56 is formedtat th&uppRt! Ehd"HIPTHEe TH°s $EP8FEFABY9pl ate 51 so
that it can be |inked mﬁtg. he '33{ ghe branch. t ube out fromthe
suction tube 8 isacoﬁ%%ﬁ? ﬁ{¥o<§ﬁg%§ ot ngow?m B?nﬁ&eﬁ%§%¥#v3 iﬁa Ph%bh
suction punp % PRl e Lve . pr re the.filtratiaqn €.
cartridge 5 \?i{]g-f %3%%0%%#?% }é é’f)e"'g’}?’?r’éats %‘ﬁ"?é&f‘& ipsﬂs?'tféke'g?ﬁmr)\{%pt ﬁ%ld
filtration a % | , . gﬁ% | Ji o] 'q QHEdOL ﬁgg -
filtering ng%g?§%g§n§2ﬁ +%€g§?%t%g€ﬂghgﬁﬁb EE ﬁia c;ﬁgself;t'lne ¢ ane
suporting plate at edges of said filtering membranes.
2. The filtration membrane cartridge as defined in Claim
1, wherein each of said filtering membranes is bonded to said
membrane-supporting plate at a main bondable domain which is
reripherally and 1linearly formed along peripheral edges of
each of said filtering membranes and at a plurality of
subordinate fusible domains intermittently formed in plural
local regions on one side or on both sides - of 'said main
fusible domain.
3. The filtration membrane cartridge as defined in Claim
1, wherein said membrane-supporting plate incorporates a
plurality of channels for permeated liquid respectively being
opren to surface of said membrane-supporting piate facing said
filtering membranes.
4, The filtration membrane cartridge as defined in Claim
-1, wherein a plurality of spacers are respectively interposed
between said filtering membranes and said membrane-supporting
plate.

5. A filtration membrane cartridge which is disposed by

vay of being inserted in each gutter of a slit plate provided



F —_——

meshy grooves 54a and those slits 54b forned inside of - 13- nenbr ane
‘supporting plate 51 to flow into the branch tube 9 ofJE” ﬂﬂ ﬂnl& ﬁ 8
fromthe suction port 56. Wile the above processes a s
t hough the filtering nenbranes 52 cl osel$0-adhere to the menbrane- ,
supporting plate 51 by effect of negative pressure, since flow of
perneated |liquid og.ﬁhe 2urface of the nenbrane- supporting plate 51 can be
secured by medfs 2of HLHE3FARE MBURLARE BIREMEYE Ut Mher&in Sonpsisiagieat ed
liquid can easily fl hroudh space.betyween the filterin nbranes 52 and
t he menbr ane-suppofrat% éﬁﬁllégg 3%. pE?ﬂ&EittéPP?, teREed. op; P§%3ggeﬁ?‘ F8PRBJOE
the di stance Qf4he e l'iquid.in the fjne neshy grooves 54a
shortens, faci Ia“lc%‘atlfinige’\'é%nﬁ) rﬁeﬁ'gﬁ%gﬁ& g re""'.llidg’d’i dgacmg TRAet Gurtace "of
each gutter formed inside of slit plate, wherein said

projections respectively come into contact with said inner

surface of said gutter by way of sliding themselves.



A pair_of spacers 57 are provided bet ween the nenbrane- supporting plate 51
and t he filtering nmenbranes 52. Each of these spacers 57 provides
predet ermi ned i nterspace between the nmenbrane-supporting plate 51 and the
filtering menbranes 52 to facilitate perneated liquid to snmoothly fl ow
therethrough. Each of these spacers 5% yé_conposed of a felt-like sheet or
a plastic net or a netallic net. ac of the filtering nenbranes
52 has configuration gre Fan that of the spacer 57 enough to fully
cover the spacer 57, andi%ﬁkae ore, these spacers 57 are prevented from
- coming into direct contact with the raw |iqui 8 AC;%LQCﬁﬂFJQ’the structure
descri bed above, since the -14- spaceﬁ; 57 ?Bsp ely. support t he
filtering nenbranes 52 by way of resis '\9 negﬁtlvé\gibssure caused by
perneated liquid

53



sucfion operation by nmeans of predeternined space forned on the
menbr ane- supporting plate 51, and therefore, perneated liquid out of the
filtering nenbranes 52 can swiftly flow through the predeterm ned space.

When inplementing the present enbodi nent, these spacers 57 are
provi ded in conjunction with perneaifg *Lquid channel s 54. However, it is
al so practicable for the enbodinent to sofely provide these spacers 57 by

way of deleting the pernmeated |iquid channels 54. Next, the nethod of
fusibly bonding the filtering nenbranes 52 to the nenbrane-supporting plate
51 is described bel ow. As shown in Fig. 15, the nenbrane-supporting plate
51, the filtering nenbranes 52, and_the spacers 57, are superposed in
sequence. In the present enbdai nﬁf the filtering nmenbranes 52
conprises a thernoplastic non-woven cloth 52a made from saturated pol yester
resin functioning as the supporting—BU@y and a nenbrane as a surface |ayer
52b integrated with each other. Hdwever, the filtering nmenbrane
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52 may be of the one devoid of the non-woven cloth 52a. Those spacers 57
are not always essential for embodying the filtration menbrane cartridge
related to the invention. After superposing those conmponents nentioned
above, a horn 13 is set to a predeterm ned position above.the filtering
membranes 52 in order to oscillate ul§ragpnic wave. Either a rotary horn 13
or a stationary horn 13 is usabl e, mhere the rotary horn 13 is specifically
used when processing conpactly conposed filtering nmenbranes 52. On the way
of noving over the filtering:nenbrafep(3%H the horn 13 oscillates
ultrasonic wave to fusibly bond the filtering nenbranes 52 to the

menbr ane- supporting plate 51. As nentigned above, since the non-woven cloth
52a functioning as the substrate for sdpporting the fllterlng menbr anes 52
is made from saturated pol yester resinglthe non-
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woven cloth 52a is subject to nelting at a tenperature above 140 C. for
exanpl e. On the other hand, the nenbrane- supporting plate 51 is
subject to nelting at a tenperature |ower than the nelting point of the
non-woven cloth 52a in that the nmenbrane-supporting plate 51 is nade from
ABS resin or the |like. Therefore, when applying tenperature |ower than
about [err] C., the nenbrane-support-#riglplate is nmelted to cause the

nol ten resinous conponent to infiltrate into the non-wven cloth 52a, thus
causing the filtering nenbranes 52 to be bonded to the nenbrane-supporting
plate 51. On exposure to tenperature higher than about [err] C., both the
menbr ane- supporting plate 51 and tﬂEJ(ﬁg?mnven cloth 52a are subject to
fusion with each other. Even when t'hér ly treating the filtering

menbr anes 52 devoid of the non-woven cloth 52a, the filtering nmenbranes 52
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-16- can securely be fused with the nenbrane-supporting plate 51 by neans
of nolten resinous conponent of the nenbrane-supporting plate 51 or by

ef fect of the sinultaneous fusion of the resious conmponent of the

menbr ane- supporting plate 51 and the filtering nenbranes 52. On the way of
executing the thermal fusion process by, applying ultrasonic wave, objective
resi nous conponent is apt to nelt froﬁ14Hg i nner domain, and thus, it is
desired that the horn 13 be activated via a thermally resistant tape

di sposed on the filtering nmenbranes 52. |Instead of the above fusing nethod
usi ng ul trasoni oc wave, |ocal thermal treatnent can al so be perfornmed for
|l ocally fusing the filtering nmenbranes 52 with the nenbrane-supporting

pl ate 51. As described above, the filtering nmenbranes 52 can solidly be
bonded to the nenbrane-supporting plate 51 by causing the plastic

menbr ane- supporting plate 51 and the filtering nmenbranes 52 incorporating

pl astic substrate or
FIG.9
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either of these to be fused with each other via a thermal treatnent or
irradiation of ultrasonic wave. As shown in Figures 16 and 17, the

menbr ane- supporting plate 51 and the filtering nmenbranes 52 are fused with
each other via the main fusible domain 14a peripherally and linearly

provi ded al ong peri pheral edges of the filtering nenbranes and t he
subordi nat e fusible domai ns labgiptygrmttently provided on a single
- side or on both sides of -17- the main fusible domain 14a. The main
fusible domain 14a is provided in order to secure water-sealing
effect and fundanental bonding strength. On the other hand, the subordinate
fusible domains 14b are intermttently provided in plural positions in
order to prevent the filtering nmenbranes 52 from being wi nkl ed, and

FIG.10
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yet, the subordinate fusible domai ns 14b respectively reinforce
t he' bondi ng strength between the menbrane-supporting plate 51 and the
filtering nenbranes 52. Considering econony of thermal energy and better
~effect of fusion, it is desired that the main fusible domain 14a be forned
with narrow wi dth. By effect of providing the subordinate fusible domains
14b on the outer side of the main fusible domain 14a, unfused portion of
the filtering nenbranes 52 is protected 5@ that the filtering nenbranes 52
can fully be prevented from being strip{)e of f from the
menbr ane- supporting pl ate 51. Nevertheless, in the event that there is
no fear of causing the filterin rgnes 52 to trl pped of f al ong the
peri pheral edges, it is possibl %ﬁeébiﬁe enbodi nﬁf@.&ionfi ne provision of
t he subordinate fusible domains 14b solely to the central part of the
filtering nmenbranes 52. As shown in Fig. 18, not only the intermttent and
| inear formation, but the subptdi nate fusible donai 14b may al so be
provided in a varjety of pattg n%§WS é?e ‘one b¢| nggli sposed at
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predeterm ned intervals for exanple. As shown in Fig. 19 for exanple,
prior to the execution of a fusion process between the nmenbrane-supporting
plate 51 and the filtering nenbranes 52, a plurality of projected
fusi ble domains 51a may integrally be fornmed on the nenbrane- supporting
plate  51. When inplementing this met hod, initially, each of the
filtering nmenbranes 52 is disposed by wly/dft fully concealing the projected
fusi bl e domai ns 51a, and then, the fusible domains 5la are nelted via a
thermal treatnment or irradiation of ultra-sonic wave before executing a
conpressive fusing process to fuse the nmenbrane-supporting plate 51 with
the filtering nenbranes 52 at locally nelted regions. As a result of the
provi sion of the above structure, the filtering nmenbranes 52 can securely
be bonded to the menbrane-

FIG.15




supporting plate 51 by way of preventing the main conponent of the

menbr ane- supporting plate 51 from being nmelted, and yet, by way of
preventing deformation in the periphery of nelted regions and subsequent
deformation of the filtering nmenbranes 52 from occurrence. The above

proj ected fusible domains 5la may al so be formed using nmenbers having any
shape ot her than that of the nenbrane-supporting plate 51, |ike bar-shaped
menbers for exanple. [err] WHAT ISELUA{MED IS: 1. Afiltrati on nenbrane
cartridge conprising; a plurality of filtering nenbranes di sposed on both
surfaces of a resin nmenbrane-supporting plate; wherein said filtering

menbranes are individually fused with $5Q(5Wﬁ3brane- suporting plate at
edges of said filtering nmenbranes. )
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2. The filtration nenbrane cartridge as defined in Claim1, wherein each of
said filtering nenbranes is bonded to said menbrane-supporting plate at a .
mai n bondabl e domain which is peripherally and linearly formed al ong
peri pheral edges of each of said filtering nmenbranes and at a plurality of
subordi nate fusible domains intermttently formed in plural |ocal regions
on one side or on both sides of said mmi/nifusible domain. 3. The filtration
menbrane cartridge as defined in Claim1, wherein said nenbrane- supportlng
pl ate incorporates a plurality of channels for perneated |liquid
respectively being open to surface of said nmenbrane-supporting plate facing
said filtering nenbranes. 4. The filtration nenbrane cartridge as defined
in Claiml, wherein a plurality of spacers are respectively interposed
between said filterifig nenbranes and sal d nenobr ane-supportingiplate. 5. A
filtration nmenbrane rtr'dgq\xgych,dﬁ,dysppsgd»bﬁ
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way of being inserted in each gutter of a slit plate provided -20- in
filtration menbrane assenmbly unit wherein conprising; a plurality of
proj ections formed on peripheral edges of each filtration nenbrane

a

cartridge facing inner surface of each gutter fornmed inside of slit plate,

wherein said projections respectively cone into contact with said inner
surface of said gutter by way of slidi T?/”i'fm;e' vVes.

FI1G.19

52 52b 52a 57

5la
Z
e 2 I N W A VL L W, W W 7 W
T~—51
Sla | Sla

(YU
L[] "
P 5 il & T S ORI
[ pres 3 25 BN .
R & gé § : g% >~ &
b % O ! Sw% PR S



ABSTRACT

FILTRATION MEMBRANE CARTRIDGE
FIELD OF THE INVENTIONl
A pair of filtering membranes 52 are solidly bonded to a
membrane-supporting plate 51 by fusibly bonding each of the

filtering membranes 52 to the resin membrane-supporting plate

51. A main fusible domain 14a is formed along peripheral
edges of each of the filtering membrane 52. In addition, a
plurality of subordinate ' fusible domains 14b are

intermiﬁtently formed in plural locations on one side or on
both sides of the main fusible domain 14a. By virtue of the
above structure, bonding strength 1is secured by the main
fusible domain 1l4a, and yet, bonding strength is reinforced Sy
locally provided subordinate fusible domains 14b. A channel
is formed in the membrane-supporting plate 51 so that
permeated liquid can swviftly £flow through 'the"filtering
system. In addition, a plurality of projections 53 aré formed
on peripheral edges of a filtration membrane cartridge 5
facing inner surface of each gutter 12 formed inside of each
slit plate 11 by way of causing respective projections 53 to
slidably come into contact with the inner surface of the
gutter 12. This in turn effeciively minimizes frictional
_fo;cq betyeen. the filtration membrane cartridge 5 and the
gutter 12th.faEilitate operator to easily insert and remove
the filtration_mgmbrane_cartridge 5 into and from the gutter

12 of the slit plate 11.

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