MULTI FI LTRATI ON CARTRI DGE FI LTRATI ON APPARATUS

CROSS- REFERENCE RELATED APPLI CATI ONS Thi s application
w@b@vog4ehe benefit of U S. Provisional PatentPCT/US2008/012517

Application No. 61/065,1 17, filed on February 8, 2008

et or eRUEREFHTEA O GRRTRIRE FILTRRGARN &R ffarus
invention relates to a filtration apparatus utilizing

mul ti pl e spiCROSS\RBRERENCE REIXNTEBIAPPIAGASTIONS
filtration, it is desirable to maxim ze filter area

whi | e 1This applicagort ¢1einvsothe Benedit off LES fRrbligiongloPrédt UGiplioftion
common neans for attaining this result

e on{ed. One i .
| Na. 61 {165vildcfiled OB ebrizeY 8 HOBSheeird gomigis af piich are

Wi ndj | 14.= terial having a filter |ayer
té‘@é‘?‘?‘ha%dt%&grﬁ{ef‘{?%ﬁérﬁ ‘cylinder into which liquidis
i ntroduced at one spiral end and renoved fromthe
opposite spiral end. Means st_be praovided in the
filter constr uctﬁ“gaKp&wF@m ENTIOMt er i ng

i quid Gentid IR tb BSilfrhfidi LA ifad
removed, tﬁat ?s, t he ent}er?ng {quﬁd?ﬁ rrd%{iﬂgg%mft&éoﬁhﬁ

prveonedtfdufationosartsidged. y  passi ng t hrough t he spaces

bet weenp the wound filt mat eci al i t hout passing. .

thr oughin HiEetem thas Serutablep mssumie et pige wiBRan g zing the
SReWme 60the EXBARIRirhétidd enplBHE OnSe ol Heand R R BINGP this
encountered in spiral wound Construction results from

t Wesultriatyi provisiearcoosteudtionifernadd yospirahiy minding e mgtidhyess

ultratiltratio nbranes whi.ch,tear duri filter .. ...
c i) gl g R0 T S el EBlneeBr o hBsdiauia s
f iihtr@luBedhiteoreGpirelendfandutib M Efrbm)RE SpptfsitdBpitdl @1E. Means
filter and_ screens wherein a nenbrane filter layer is

f GresbBe proavidedin dhe filtes opstrction fennspiringthat albenteringdiquid

| S b e R B IMIRTRR L e

péigh it mustbepoeventedafoan singple phssinptitiraighfteeshagegbetween the

p%&onuggtﬁ?tg g{atee%gfbvitgglrlti pr;%sigg tehIE)l(l)él'l tihg %h%lp glregltuing nSuctho
constructions are shown, for example in U.S. Patent 3,962,097.

A problem encountered in spiral wound construction results from the
fragile characteristic of some membranes, such as ultrafiltration membranes which
tear during filter cartridge construction.

| In one process, spiral wound filters are formed of multiple layers of
membrane filter and screens wherein a membrane filter layer is folded onto itself
to form a V shape and two filter layers. Multiple leaves of membrane/screen
stacks are glued in a flat orientation, and then rolled onto a perforated core.
Layers are formed of feed and permeate screens. During the rolling operation, to
form the spiral wound filter, because the membrane layers are sticky, they tend to
wrinkle instead of sliding past each other. As a result, retention integrity is
compromised. Flow properties are good, as negligible parasitic losses are
measured from flow through the relatively short permeate channel (about 18

inches long).
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BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a perspective view of the filtration apparatus of this invention.
Figure 2 is a cross sectional view of the filtration apparatus of Figure 1
illustrating fluid flow to form permeate.
Figure 3 is an exploded view of a filtration cartridge of this invention.
Figure 4 is a schematic diagram of one method of forming the filtration
cartridge of this invention.
Figure 5 is a perspective view of an additional permeate spacer layer
which can be utilized in a filtration cartridge of this invention.

Figure 6 is a partial cross sectional view of the filtration cartridge of this

invention.



Figure 1 is a perspective view of the filtration

apparatus of this invention. Figure 2 is a cross
waewviogaal view of the filtrati on apparatus of PEI/{s2008/412517

illustrating fluid flowto formperneate. Figure 3 is

an ex plf@%ﬁg [Z\ﬂh?s\ﬁ'a?e adhclastl\ru:né9 &fé{n Po?éﬁer 108§ a%}: faRérsand the

i nventi ure I ag ra
rnptehﬂﬁt@épaéaflayei@fuheufuehtimatl on cartridge of this
i nventi_on. ure 5 is_a perspectjve view of an

addi t | @we é brsptcs agailematiyagdhesing PRCTBART HRETRSRIS SpaeFT
! na}%rfafﬁﬁsrlﬁ(rérﬂfb cartridge of this invention. Figure 6
IS

partial cross sectional view of the filtration
cartr| dge of DES@(HPHW@M@ESPEU]EE@EMBODMEN&&S an

adhesi ve pattern. for the feed space and the
per meatt® 555& 1 Fiageel the fijtration SRR éﬁ of Hyig lpventgon

' lcbgﬁghgétﬁ%u%‘l%ai@fﬁﬁ X \ﬁﬁﬁ@‘fuﬂ%' HflePPd Erﬁfﬁ‘%fui’a{l#otdf;llltratlon

ate spacer | ayer 'S Tnvention
Oéarﬁﬁ@els ARCERBCDH mmmfmm five oFsiggUfilration ¢amtridges.

hous: nd PeAE W paithwithindhe Blration a45trs wifl BEgscbea i
plaferhtd ¥ Mburek bt 3 66 A CAE tKdvip@relS inddtning Auidfeedny

26 and preferably ive or six filtration cartridges.
Thentefs hauging| 13whysaigh imet H. iThenuidifeadrentars theafpration eastridges

b SRR SREIGIRRGHR BB gl e

h@.ﬂ@ i@ fekd shhded gfer 28\ Bl cddsind e ffdldl feddfieenteLiedllatidie
filtration cartridges 18 20, 22, 24 and 26 (Figure 1)
arartidges @bthwrtma& C&haAn mﬁwgmad@éwwékdaﬁswop

'ao tﬁ@fézeﬁ@ﬁﬁi@? trg%( &a £8o "i‘b‘%ﬁ ?ng{tﬁelr cffe@dftc?éﬂer at

Rrer t 1on car g es a
s unr}ahe sopasudfabext drahe bottdra smsfaceun’(ﬂhs tdpadnk@c@B@sﬁpwmeate

C SERIFZ FeHias PeBGHt 31 BREhe Hiowi of hoHBNg &g, Filtaion
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perneat e spacer Iayer 32 I's sea ed by Seals 371 1

t beyer B2.eThobottdm lsunfades 39 bd 35iof bothtpeaneate spacer layer 32 and
feed spacer layer 28 are sealed with seals 36 and 37 (Figure 7). The feed spacer
layer 28 includes side seals 43 and 45. The permeate spacer layer 32 includes side
seal 42. The outer surface of each filtration cartridge 18, 20, 22, 24 and 26 is
sealed with a fluid impermeable sheet 38 (Figure 2). Incoming fluid feed
39 fills the spaces 40 (Figure 2) between the filtration cartridges 18, 20, 22, 24 and
26 and enters these filtration cartridges through spirally wound feed spacer layer
28 as shown by arrows 43. The feed 39 passes through the filter layer 33 and 34
to form permeate 44. The permeate 44 travels in a spiral path within permeate
spacer layer 32 as indicated by arrow 46 and passes through perforations 48 of
core 50. The permeate then travels through pathways 52 (Figure 2) and then
through outlet 16 as indicated by arrow 54.

The filtration layers can comprise one or more filter layers formed of a V

shaped filter sheet. The filter layers can be adhered to each other at the V juncture
55 (Figure 3). It is preferred to utilize two V shaped filter sheets positioned in

contact with each other to form the filtration layers 33 and 34.
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t Hreotskgigwise direction and at reasonably high rates without the need for high inlet
pressures. In addition, the spacer layer should have a thickness sufficiently great
to permit substantial fluid flow rates but not so thick as to reduce filter surface
area and filter capacity substantially for a given filter volume. It is preferred that
the spacer layer be between about 0.020 and 0.030 inches thick. Suitable spacer
layers include netting formed by two sets of parallel plastic strands; one set of
strands is laid on and adhered to one surface of the other set in an arrangement so
that the sets of strands intersect at an angle. Suitable netting is available under the
trade name “Vexar” from E.I. DuPont deNemours & Co. The strands have a
generally circular cross section. This structure when placed adjacent two flat filter
layers has each set of strands in contact with only one adjacent filter layer so that

fluid can pass easily into the spacer layer and between the two adjacent filter

layers.
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3. The filtration apparatus of Claim 1 wherein the length of the permeate

spacer layer in a spirally wound direction is less than about 24 inches.

4. The filtration apparatus of Claim 1 wherein the length of the permeate

spacer layer in a spirally wound direction is between about 16 and about 20 inches.

5. The filtration apparatus of Claim 1 wherein the length of the permeate

spacer layer in a spirally wound direction is about 18 inches.

6. The filtration apparatus of Claim 1 wherein said flat filter layers are
ultrafiltration membranes.
7. The filtration apparatus of Claim 1 wherein said flat filter layers are

microporous membranes.
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