4. A Separation Systemfor the Separation of Particles
From Li quid and Gaseous Media FIG 8 shows a
separation system 800 that represents another

enbodi ment of the present invention in which
materials are nore efficiently separated froma source
liquid (gaseous) nedium In separation system 800,
these particles settle on separation el enments
installed in the separation unit 801 shown in Flﬁuuml
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while the settled particles are perlodlcally
backwashed with the processed |liquid (gaseo
and elimnated fromthe system Separation systen1800
i ncludes a punp 802 for feeding a source liquid
(gaseous) nediumthrough feed |ine 805 first valve
820 (preferably a trigger valve) and
separation unit 801 containing filter elenents mmummmMINMMm
menbrane el ement 830. A first pressure gauge
operably connected to inlet 825 for neasuring the =cooo2-
pressure of the source liquid (gaseous) nedium
passi ng through first valve 820. A hydraulic
accurmul ator 838 is liquid (gaseous) nedium connected
with at | east one liquid (gaseous) nedium outlet 840
for processed liquid (gaseous) nedium The processed
liquid (gaseous) nmediumis the liquid (gaseous) nedi um
that has passed through separation el enent 830 such
as but not limted to the separation elenent 19
produced i n accordance with one enbodi nent of the
present invention. A second pressure gauge 842 is
operably connected with a liquid (gaseous) nedi um
outlet 840 for liquid (gaseous) nedium and neasures
the pressure of the processed |iquid (gaseous) nedi um
directed to hydraulic accunul ator 838. A second val ve
848 is placed in the liquid (gaseous) nediumline 849
for unprocessed |liquid (gaseous) nedi um connected to
at |east one outlet 850 for unprocessed quuid
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se mat ¢ ég§$eo us)_nedium A fourth valve 865 Is
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835 is &9 rablx connected to inlet 825 for measuring the pressure of the source liquid (gaseous)

i

medium passing through first valve 820. A hydraulic accumulator 838 is liquid (gaseous)
medium connected with at least one liquid (gaseous) medium outlet 840 for processed liquid
(gaseous) medium. The processed liquid (gaseous) medium is the liquid (gaseous) medium that

has passed through separation element 830 such as but not limited to the separation element



mediuminlet 825 for the source liquid (gaseous)

medi um One part of the source liquid (gaseous)
medium fed into the separation unit 801 containing
separation elenent 830 is renoved as processed liquid
(gaseous) nmedium through liquid (gaseous) nedi um
outl et 840 for processed I|qU|d (gaseous) nedium One
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As h}draullc accumulator 838 gradually tills up, the pressure of the processed liquid
(gaseous) medium increases as indicated by pressure gauges 842. Once the specified pressure is

achieved indicating that hydraulic accumulator 838 has been filled, a liquid (gaseous) medium



In the flushing node, the pressure in liquid (gaseous)

medi um t he pipe 849 for the wunprocessed |liquid

(gaseous) medi um becones |less than that in liquid

(gaseous) nmediumthe pipe 858 for the processed

l'iquid (gaseous) nmedium the flow of the source liquid

(gaseous) medi um through the inlet 825 for the source
sedkli aseous d|u is shut. The processed |iquid
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he segsratlon system of the present invention
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Procesﬁ?édm%égqsethSh@lefdlllushf\ng‘ns prescribed value, transducer 875 sends a signal to
close electric valve 880 based on signal received from the liquid (gaseous) medium section 870
measuring pressure of the processed liquid (gaseous) medium. After valve 880 is closed. the

back flushing regime and separation system 800 are switched to the operation mode again.



step. The fields of application for the nmenbrane

cards, nmenbrane packages, separation elenents,

separation units, and separation systens of the

vari ous enbodi nents of the present invention include:

(a) treatnent, reclamation, recycling and reuse of

i ndustrial in-feed and wast ewat er; (b) desalination
1-%eagvvate UId separatlon for a wide variety
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vgrlous enbodi ments of the present invention to adapt
hg Sepasplionysysegm appsirdiogttp dhes aboﬁs dﬂsc:irptldnhﬁmq)r(};h@QESperatmg unit
801 ﬁﬂg e ro EQUI t ,
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. PCT, R52004/000515 Clains; 1. A nmethod for
per OrFHa“' YSIHE danereasag PFQ?Pu@ébg?r&ﬂilidrtOdf 0patRa. éﬂhesumas bauva:en flushings

, dni tHelh b 3 i.ng the steps of:
T e P g Bt S ook rate of 500
Vh was sheh ﬂ@t 10 robtheairbaissed i@k (gdens) hediun wﬂéﬁ cbhduledth the flushing
etching pores in resulting tracked filmwth an
etching solution to ensure pore density in the film
COh¢ @K Nppl @adorna?d? den ) n
resul ting pgggds track nen%&g%gu&ougaggﬁgug”%ﬁb@?*ﬁ@? separation

elemeps, $RparALiopfunits, ansdkrpgralien sxsidmd)ofptho dadbmge@bod FRRENSE the present
2. . The met hod of

r h ,t-h jf ramet er,s
e W OSSR RT3 i
waste\gatorup(bbfdesabmstxorc@ﬁ&klestwﬂg Qé) Kﬁl‘{lﬁt @garaﬁfngcmr ax\ggf@n’anety of liquid
The net ho ¥

and c i nations thereof
lndust%zflaci%éal péﬁﬂbng:gpqiaqer%gd gerpsation feshriatogy famnbe rofioval of sulfur
and mé&bPhns1em ¢ AdR otllon %as L0218 and fefi gre]ﬁ? B%&Q&% rpg(;fb@ts

claim1, wherein t zé of sard por
o‘fVltébmep@nm fram &t@(ﬂpirlt ahd peope of this invention, those with ordinary skills in

the art can make various changes and modifications to each of the various embodiments of the

step.

present invention to adapt to various other applications. As such, these changes and
modifications are properly, equitably, and intended to be within the full range of equivalents of

the following claims.
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5. The method of claim1, wherein said etching
solution is an al kaline solution. 6. The nethod of

claimb5, wherein said polyneric Lign1}s ? e
I neric film 7. The nethod of c aim 6,
“K)ig9§&ggﬁﬂ£gid fluoropolymer filmis polyvinylideR€T/RU2004/000515
fluoride. 8. The nethod of claim?7, wherein said

al kaline solution is an al kaline solution of potassium
per manganate. 9. The met hod'8f"%l ai m 8, wherein said

I alAKkaletid fopbtidubinga] SOmbPINE ¥aRfusal fhe sc?ar lokﬁaclfl[1a{:?13ctles fom a liquid
in SUff| cient concentration to I ncreas

(gase Bim eorprisrg theistaps afikal i - met al - cont ai ni ng
(ﬁ§PHF i t han 100C.  10. The

Sgi s &’%Pé &l pté’?%%ﬁcaméf%f‘ %r it'ﬂe menE Hithicaky ionstp dermparcertain track

at tdumpey Alte &$mi N a range of about 100 to about
1gOC ?y The method of claim 10, wherein said et chi ng

) LRishene eeres in E?lsélémﬁlt@ﬁ]gedsfélmw’uthaoleﬁdhlﬁg $atuticat toenbhr@\Wore density

rate.r unber from about 100 to
aboﬁ?t@%ghﬁgégk#ﬁn&ﬁ%ghrﬁicgnﬁ a|n111 wher ei n Eald
ettHamgnatisg clar res@dng porou®track RRAIWEhe 1B a8 dr&ROSbEER means of an
about g]toga out 24 ﬁours REPLACEMENT ghEET (RULEEE%

) 2”6‘6%9/'@75?‘9 6 PCT/ RU2004/ 000515 13. The rreHnod ofte
Chfi'ﬂffb@t@:méﬁ‘ﬁl"eﬁfbpar@tca{ﬁﬁﬁ tﬂe?sﬁ { ﬁ?@g&%@%[ﬁ%g s?\évpr a

time are controlled so
2.t dhesmghakef wiaith lowelidieiatsarghafvyt Pas atec kile@ed ok 'tH%ngroup of ions

14, Th thod of claim13
C()"Sls\/\,ﬁ%opltgr pgﬁi’ %’gar‘ﬁgﬁ“f%n Shéf'avths%f}dfcqnﬂgblggmnmhemfon de. 15.
3. Thke nethoadfefaim! 12WRekin YWHE rgélﬂde%@hg sﬁqr&ergllxge (%fl }out 107 em™ to about

sprayed onto one surface o e su rate

10° “Mtoncentration of about | to about 30 g/n2 and the
por ous

4. PPROMEHbY %‘F? he I;cr%e %lal a gasgll%drﬁo%_% Ig \I;\r,ﬁ%faé]gﬁ o gbeput 0.01 to about

substrate
lum.glue is applled to the surface of the substrate at a

ncen on.in a range. of about 1 to about 30 drops
> a‘Bﬁ%‘gs\‘?tC'ﬁﬁ? shb%‘@ it dehigggolutien isporadkading lsalaslhon

6. nﬁmﬂé‘ﬂﬂﬁd bBclhi@hs n@hc,ex‘él cfn&)q% erl(?H m 1suabﬁf%(grgbo pglerlc tle

net hod of claim1, wherei rane
7. sbiermgthgd abeiain &r whwdnnasatmmmrﬁmlymepﬁlnerstpomlﬁyhdeha Buride.

di form aration unit to be
8. HROEOHE o RN T, kel Bl HIET B Rlution s ahikalireriottion of potassium
permargdaaa 17, wherein a plurality of the nmenbrane cards
e fo dinto a

0. he metfuggof claim 8, wherein said alkaline solution also contains salts of alkali metals
in sufficient concentration to increase the boiling point of the resulting alkali-metal-containing
solution to temperatures greater than 100°C.

10. The method of claim 9, wherein said etching is carried out at temperatures in a range of
about 100 to about 150°C.

1. The method of claim 10, wherein said etching solution circulates along said tracked film
at a flow rate resulting in Reynolds Number from about 100 to about 500.

12. The method of claim 11, wherein said etching is carried out for a period in a range from

about 1 to about 24 hours.
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separation elenent in which (a) each of the nmenbrane
cards is folded in half with the porous substrate
facing outward and having a glue joint around the
. j et er of the porous substrate, (b) at least two
WO 0 2980cards are bent al ong a bending |ine to RXPR$L004/000515

outward projections on each of the nenbrane cards
i.ch projections are placed so that the bending |lines
13. wtt%gpﬁﬁ@r%P r‘fg“mcézfdé”’hﬁlie@ abljleaseribe tompratuor, alovonstei md time are
contrbh&l §®kHa8¢hd ORhin .o is placed between the .
exposed porous g%%ﬁ %g%seslg ¢ g\éghhmoefr ﬁe(aﬁgg (963&%Fﬁﬁmg solution by not
moreghasj E€t.i ons, and (d) adhesive is deposited al ong the
glye joint and the bending |ine of each nenbrane card
4. tomeorf’%tg?‘iiwgf@?‘é’i‘ ﬁ\’-’t‘ﬁh“‘trﬁé A bradinaciahsadt is 60divmmhlaide.
15. plTHeahéthyd 6f cIABARI RRGRAG il -38REr aLi o
el ement . 19. The net hod of c g?lgng%f?)pa%ﬁérog‘%nonﬁ siface of the substrate
at a cgnegnipiiqryofofboprt it albrait 3Qugds” arrdetht o rRE tiatk ehethbrane is laminated to the
poro@%ﬂ%%é on elenment in which (a) each of the nenbrane
cards 1S bent to formprojections on each of the
16. meftermeakod af BRIrANY, WhERM §Ad oRRGE LB ch ¢ of
the projections with the porSus SB‘E?{H‘?‘%},}E@ argﬁl%ﬁé’f?he substrate at a
concegifalem gt aHangrent abewt hawiahoutad g ropsjofi adhe dive pod sqUage meter and the
R&hL - porous . substrate, (b) each of the
P entr a ﬁ{sb(re%{ei l%)hlihgn ‘5%“*%?%%@@8%%@% & 17 qui d (gaseous)
17. m3dhe umetbad beclainon, wheke &R héabra8@ehdat bhar,
el 0j iqti ops extend outward fromthe bené_f”ng d }Vﬂlé'?d ?Igfnd  tube for
collechon ol 'iuid (gasequst awdivse toviesm 8 1sepgsdirausnis th bt imstaledfin a separation
“systerfgach of the projections, and (d) adhesive is deposited
al ong the | ue joint and the bending line to join the
8. dd&F angthodkat hlagh It7h evheeaid mepleratiar of tHeOmé@bAht RBrds are formed into a

packages for the separation elenent.
separf{EH Y BHERE UAEESe) Roh ! g TR etscH RS0 1ded in half with the porous
substrR€Tadrhf2 00uv0 Bad Bavi RSoieLIAQA ai wher ei n
g dySheet of a tur buvluigéz)i;\rg rrg(c)ile of 2 g%r%t@eggéu]ogé@q RQEQUs substrate, (b)
at least hwe megibrang cardsaare dentradongr ppendingdintevaredpdseanvird projections on each
f theRBEH B L acki tube. 21. The nmethod of claim
of the JREMERAL St SHAFhSRbNE T 8%ien G8 St Péndh oot the membrane
cards graradjat ot toperforationshie the edlfecadmdiibbe(ch HEbHh iZfhced 22twebll§he exposed
orousrmtbhf}dt off cl aww, wher ein said porous gauze-like
porous o8P 5 0T fadh of; the hbrard projgssions.cind (flbadhesive inddplosited along the glue
joint adld @hdbenlhgt IR drhbik Rt for producing a
separ at | on system used 1t i @égg‘rtl'g}?%{:“b‘f Rﬁé?ﬁq‘l&rﬁg%card to form
a plurglity af membraggipdciagas fwlsd sepediioneleamar.i si ng t he steps

pOsI a, §lupropolyner filmto a bombardnent
9.l HeuRPEP L1 | SR sRoL er 1 Lo bombararent
separatibve eleirleny inbyhich{(4) dagh bitehe BSMbianPYalds aC k&R 1f 14 M f)rr(])ﬁe%tigns on each

£ th lurality of separate sections;
of the 'membrane Cards and ‘a central section between each of the projections with the porous

substrate facing outside the bend and having a glue joint around the perimeter of the porous
substrate, (b) each of the central sections is pressed onto the liquid (gaseous) medium collection
tube so that each of the projections extend outward from the bending line, (c) a drain is inserted
between the porous substrate of each of the projections, and (d) adhesive is deposited along the
glue joint and the bending line to join the drain to each of the membrane cards to form the

membrane packages for the separation element.
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c) etching the sections of tracked filmwth an
etching solution to provide the sections of filmwth
a density of pores corresponding to the track density;

. | anjnating the resulting sections of the porous
““)éﬁbggﬁghgﬁbranes to a porous substrate by neansPfl/Rid2004/000515
adhesive e) producing a nenbrane card with the
anEt f). form ng _a glue joint around

f
e .
materfﬂ? RAtBRed 1‘63{ Sﬁet (ﬂﬁwpﬁgﬁt ?E)rzgé %J]EEC{TS nﬁugane cards

along a ing linet acen 0 anot
21. r‘rérlliibmboctaf daimo IQOEhﬂfalrpﬁaﬁd pmtomswrgaam:dh}& @Slréhalais th% same for use in
C en each of the projections so that the
”w‘“%gf%ﬂg s q%ﬁegie faces outward; h) pressing the

22. CEﬂhE medth&EsH dfith 09, »ﬂ%?éln @gxdtﬁ?oﬂegrm%angeﬁﬁ[eg% éégfgrﬁnt properties

qui d (gaseous) nediumcollection tu
ﬁ“‘56ﬂ1Wﬁé”BFGP®6EHBﬂ%m@NTends outwardly fromthe
| east two

h f
23 o PREU, PR R b HRrALB o5 in . Simaionaat particles from a

hqundt(glzb;eom)enealdlrﬂe&lﬂbnﬁlﬁg tHeSst@lffor ations; i) inserting a
por ous gauze-like drain between the porous substrate

of) SXepsing athwropnlymer filnp top dombardmart vadcheavl ians to form a certain
plqukkgwngﬁl ﬂ?ﬁﬁye cards so that at |east one drain
t W

is in cont ’he perforations in the collection

t bb&‘utt}ng te pasiting nechah@ist €0 @Ipﬁﬁ*ﬂlt% ke séﬂa%e bk&R4iBhs; Of
ﬁgﬁh the nmenbrane cards to join drain to th
nggg g seetiong of Hackeddmais E’é\él@h@é§0tu@otlh@ prov1de the sections of

2008) 675028 CEETY SA3004 OBRLATLR0 Mkt OEng at

| @ademimagng tre refulang sackiohy afethe pordub eracie Riehtrarfeé | b ®Brous substrate

nbrane cards and between the
pFOngFf%%§¥§6a at"the turbulizers of the separati on

et)e pesdiusing ©E@GFane ehiiakidh WelaPRdillS shdfild (gaseous)
n6d|un1collect|on tube; and I') producing a separation

st @mleg)ﬁtgét,lemolr@ aaotplﬂmfaher psrimadter dfcthe @stolus isnlgstrate of the membrane
nenQ&@ge packages operably attached to the liquid
(gaseous) medi um col |l ection tube. 24. The nethod of

cg)aibemdifg emﬂeofelhﬂ Bahbraieasyls iaWhg Abéhdsfl Bied BAbL h@Rent to another
t he rqﬁg |ons onS|st|ng of krypton ar gon,
xen T oo fYME drfoiestiP fedt hapriedl . seplion Blatween each of the

et hagedi @b@th@l% WhET Gbé? density is in a
rangggofmgbout 107p8m ra age Jl%\glﬁd

h) pressing the central section of each of the membrane cards onto a liquid (gaseous)
medium collection tube so that each of the projections extends outwardly from the
collection tube and the bending lines of at least two of the membrane cards pressed
onto the collection tube are adjacent to its perforations:

1) inserting a porous gauze-like drain between the porous substrate of each of the
outward projections of each of a plurality of membrane cards so that at least one drain
is in contact with the perforations in the collection tube;

j) depositing adhesive along the glue joint of each of the membrane cards to join the

drain to the membrane card and the membrane packages to the collection tube;
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26. The nethod of claim 24, wherein the size of said
pores is in a range of about 0.01 to about 1 m 27.
The nmethod of claim 24, wherein said etching solution

i~ adS A al kaline solution. 28. The nethod of claim )
WO 2@/67%2‘?@ n said fluoropolymer filmis polyvi nPGIdRH&004/000515

flﬁoride 29. The net hod of cIain12? mhere;n sai d

' I tion o
3ot DR Askib b o 8 Beioras perrabsecEPiofF b, of the membrane
wheggH$ asdbetvabk ahd PR Bf g&:@llo% LOMA!BO BN Z%Psr?f 3! s%ﬁargnoél elements

alkali metals in sufficient concentratio
t hePtodict puigvapdy ditonpfhet! lpmid @ssdoub Ngeditimhionge i) tubd: @Adto

R T
t enpkagdsraperably zﬁtarcﬁ&g@ tﬁé hqﬁ‘i@%‘ﬁse&@s@ nfedi dyﬂﬁ ijﬁec}lgg fabe.

32. The et hod of cla 1, whérelin’'sa
24, ddeynetbad jof claimci, &t'lwelals(alﬂibh@ab’dom alckfedt‘ctefdl frﬂmahe group of ions

consistfg W RS, LESH LENG, bR ok ds. Naher, from apout 100
25, dthehhetfod of chiimi B viekeih GhidarRRr de@dity s ﬁl 4 PR cqfabogt 107 em™ to

pout, 1 to about 24 hours. 34. The nethod of T¢laim
abmnlah@Peln sai d conditions of tenperature, flow rate and

26. tﬂh%éﬁ@d o?gﬁﬁrﬁoﬁ Q&Che?é}n tneiaalzs I?) Cgmtdﬁpgolrgo} 31%1? ﬁatn%lé oﬁ(ﬁbout 0.01 to

place with overheating
abmﬂlnnne than 1 C. 35. The nethod of claim 34, wherein
i s sodiumchloride. 36. The

27 i@ 3‘1 61? ‘Jcﬁ'adﬂfiz %{}éﬁ‘éﬁféﬁj Atching seltiondningn wkaline salkiev.
28.  fThé Metifodd ratash 1 Rmefklﬁsm&?%éﬁwgbg rrfe? A" 01991%1)"1336% fluoride.

y fixing one ending o m on o 0
%FWH%F‘PP? of clpinxelB, whipplor said adbetlmadsabgidnhés fin esk2imd solution of

around the remai nder of the fixed
P Otass'mﬁg "%§ %n?m ng the REPLACENENT SHEET (RULE 26) WO

30. 760 61ethtdad G | R TIORUPGR4 QRQBRIind §2&iNsd &)n@alﬁysraﬂ's Bgalkall metals
ort, and turning the turning support to provid
in sufﬁﬁl,eg CH{)W&P’?U%& (R1IBHEHE thefbailing pp]nmqfethgrreSLéttlmg‘nen:gmg solution to

claim 36, wherein the cassette is
wnwwnémgggnﬁﬁgﬁkﬁg@ggghlng solution. 38. The nethod of
31 h

ametiRg, ofwhemel h vderan saltiesthitey is sasRdayesh @MpEraBRes in a range of
3! substrate at a concentration of about
abm“‘? P’a Qb { 0 g/ m and the porous track nenbrane is

32. Tmﬂm&tcﬂdoﬂ Aainh18 | PRhSM SHPSichRCsolution is circulated along said tracked
film at a flow rate resulting in Reynolds Number from about 100 to about 500

33. The method of claim 32. wherein said etching is carried out for a period in a range of
about 1 to about 24 hours.

34. The method of claim 33, wherein said conditions of temperature, flow rate and time are
controlled so that the etching step takes place with overheating of the etching solution by not
more than 1°C.

35. The method of claim 34, wherein said alkali metal salt is sodium chloride.

36. The method of claim 23, wherein the section of cut tracked film is placed within a
cassette to carry out step (c) by fixing one ending of the film on one of a plurality of fixed

supports, extending the free end of the film around the remainder of the fixed supports, fixing the
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39. The nethod of claim23, wherein said adhesive is
applied to one surface of the substrate at a
concentration in a range of about 1 to about 30 g/ nR
and the porous track nenbrane is lanmnated to the
WO 26 %0bst rate. 40. A nethod for producing a PCT/RU2004/000515
separation systemuseful in the separation of
. terials froma |liquid (gaseous) nedi um conpri sing
tree e?l%etosat t@ﬁgn%fqppg)‘t, @r;gb@gmln@ the woring surpest togirdvidd a preliminary stretching
of thO Rl BEfotEcrbhibfh Lo a bombardment i th heavy 1ons to
forma certain track density in the film b) etching

37. t hEhecogthbdadelsing 86 widreh e krebtfel ik Mag&d fnhge ERhingRBRSHS.
. solution to Er ovi de the sections

.o thpough an efchin : VI (€
8. ol ﬁ]ﬁ%gtﬁ Sgﬂ'égn%ﬁ’t‘ﬁiheé?‘“pﬁﬂ(é@d it ¥ee sSpeprayaigonto otee surface of the

substfAAaK a A@RSdMtiof Jof! BBLN R resu L rol | of :
,poroug track ﬁgné¥§%ggp?ébgg?g¢?oé§[%owgﬂgwsﬂﬁg?%g?g(”w”m”mels
lamingiedre slmspasbussubaiditesi ve; d) cutting the continuous
roll of  backed. parous track menbranes into a plurality
39. O?IL her@%?@ﬂgcgé{ﬁ gé 4 “B?ref”o?ai'ﬁ adhesivgliverplisdrie oae sunfiatetdiehe substrate
at a qUAtMTRLISH iRfa fahge BPLOME 1S 19 At nbr ane :
_cards; f) bengi%B t he adjgﬁ@%ﬁﬁggﬂgﬁgngﬁ%g%ﬁ%”ﬁ?%ﬂack’“m“m““e‘S
lamingied te ghemreussubiienidi ng |ines to form projections and
a |- section between each of the projections so
104 hﬁﬁ{% E)}goﬁo%)g PESUBSEPat 8V PHRL SYSUR wartd! inghhe spRasatiangof materials from a
liquidagadenas) rﬁﬁﬁﬁxh&@nﬁbfrisﬁngQHb Qbpddre nembrane cards onto a
l'i quid (gaseous) nmedium collection tube so that each
of®) t HPOPINE] eeantiprausesol leofdeo pmeria fidinytofa bombdrdment with heavy ions to
col | , .he bending |lines of at |east two
R R M B EO Al

i,0
of the ﬁ% rane car onto the collection
t Bbectelriog abig ostiucte roll sofpeadked Ailh0aS thkERLACEM N rough an etching
SHEET L;tRU E 26%. V\ql2006/ 075926 PCT/ RU2004/ 000515 h)
i nsett 1108 19 8tide dheysegueny phaimymathra Bensite@f pores qomrespemding to the
substrdcki®enélfy;each of the outward projections of each
of a plurality of nenbrane cards so that at |east one
d€hj laminaging she epsultiog rodl of poroass peck aietbroms tbra folléf porous substrate

col lect| 1) depositing adhesive al ong the gl ue
joidﬁ'%%ﬁgéﬁﬁgﬁgwﬁ%ghe card to join the drain to the

rréntnuan@ der ebraindolish 1L 0F Ibe&edOpbrbiPfack membranes into a plurality of

membrane cards;

e) forming a glue joint around the perimeter of the porous substrate of the membrane
cards;

f) bending the adjacent membrane cards along the respective bending lines to form
projections and a central section between each of the projections so that porous
substrate faces outward;

g) pressing the central section of each of the membrane cards onto a liquid (gaseous)
medium collection tube so that each of the projections extends outwardly from the
collection tube and the bending lines of at least two of the membrane cards pressed

onto the collection tube are adjacent to its perforations;
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j) attaching at |east a sheet of a turbulizer nade of
a porous gauze-like material on the porous nenbrane
surface of each of the central sections and between
the projections so that the turbulizers project

WO g0R6/R%5926r om t he perforated |iquid (gaseous) medi@IRU2004/000515

41.

coll ection tube; and k) producing a separation system
rs aining a plurality of nmenbrane cards operably
atlE aCHEH!NEoa tHEOYS; a@HZG 1(‘@a€h@0ub§twved|tbmmdsembsﬁﬁte of each of the

t ube rod nmenbr ane card
usef BU&Jard ?F] s#eaggr LEaB1s tgf F%rq‘%ﬂ%ﬂf?’&%a&gs 9 ‘&éﬁ 3 least one drain
(gasmms)mmed\wumwwmrzﬁidﬁg irt (4@ cBH&RRNQfibe; @) €xposi ng

E)I Hor opol ymsr filmto a bonbardment of heavy ions to
pridv AEROSHIE 3Ghesive \Motnﬁ the Ef@dhmﬂe@lﬁsmﬂymem)brz&tedarmg) join the drain to
por egjelrﬁer{lgl%ng @a?rH (1‘”%? edwgl Imw th an etching

solution to prow th a density of the

pay estta}‘d)mgefﬁﬂemdarsgedtQ)ftah&rHulI@@rka&'@ﬂ A )Soroﬁ% gauze lllﬁ: material on the
determ nin the max] mum di anet er of the pores of

r esuPLTOHY BRGNS ek of ﬁ‘i@ﬁb}fémeeféli@ﬂ Sﬁ)lohammaﬂwngl the projections
the pOAYSh fAGHIZR hgdes

pore size to a . por g%}éﬁgﬁ bstra ‘{1%%‘ t%neog flgrag‘?d [ﬁu‘dr{uaseous) medium
adhesqllﬁéflorahdbee«')ndpr oduci ng a nenbrane card contai ni ng

or aus .substrate and havi ng% the paraneters
2 #; % ed"e 425 PHIHOReYRGE s9ntRingens @iuraMleemnmbta@p cards operably

( C) SOIREd ®ake ll@ﬁld'(?&‘e@ﬁ)'ﬂ%lt}ﬁn b gethidi Ry egnat ed

menbrane into a cel ngthec I with a
| i¥ymethodcior paedicing fanmram cartl hse kit thedepaRESHI o Mhterials from a

; t [ res he cell; e) placing the
liquid (gﬁeghg)trﬁg n&}gcgkg é‘&g 5‘?  so that the cell and

clabsfaﬂ)omeg&eﬂlucﬁbﬁolymer FitrelUb & KORASLAMSIt SYEILY t i
cormuniycat i on: REPLACEMENT SHEET (RULE 26) B4 01 t© provide the film

20061 D73 §38K B28FIU2004i 000515 t) appl ying a
NOp-dleifhg Bt HPHOn eSSl hoSyIEby 2
whi l e s%?rul taneously punpi Eé %Frﬁ haar* gﬁ‘H‘% ﬁ%luﬁ?%?e%rov'de the film
contithadensity off eeipares (a)rmapomvg m»ghé hleclé@dmlt
C i the liquid to the resulting cavity in
Qjmo%%rﬁnmng ARe ‘maximu 1ameter of the pores of the resa/ltmg porous track
membrane; and
d) laminating the porous track membrane having the desired maximum pore size to a
porous substrate by means of an adhesive; and
e) producing a membrane card containing a porous substrate and having the parameters
specified.
The method of claim 41, wherein step (c¢) comprises:
a) installing a liquid-impregnated membrane into a cell;

b) filling the cell with a liquid;

c) feeding a gas into the cell;
d) measuring the differential pressure on the cell:
€) placing the cell within a closed container so that the cell and closed vessel are in

liquid (gaseous) medium communication;
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the vessel created by the renoval of the liquid from
the vessel; h) continuously nmeasuring the pressure anq
pressure difference over the surface of the nenbrane;

recording the pressure over the surface of the

WO RWER86at which the pressure difference di sagEBRS2004/000515
on the nmenbrane; j) determining the value of the
coefficient of surface tension of the liquid at the
pridssur@Pheedr dedortdestivgtive epressuranditfidencal ainl ahé Ngembrane  while

For mit o 44 PR AP BoBLbE e Rrttortine t no-

meyi nunfieediagratoas havineidsaanec PBRRionCRMRY 1i§hiA%6 ) resultin cavity in
install%ng gﬁﬁ?quid-lnpregnate menbrane 1nto a ceﬁf; g
t

b) fill

fgesrlereated bvherremoval @iithe: lipiid freethageselyas

i o t henhRl dslydl)neg%\?l\?g ﬁk@grets%erggrgg%i%alﬁrg? 'g%:rréggf:cg#f*léithe surface of

e) "pl aci ng the cel

In"a

t he celthe amchbedresed vessel are in |iquid (gaseous)

ne

1 iunngggg%gh ation; f) applying a non-destructive
pressur

© PESSBYTA Y eivia RurEicmaltthn evutirgne guwhichghe pressure

|iquid<ﬁﬁ@@h&hﬁsﬁb@§§gnng%g&gg®ﬁég) feeding a gas

havi ng the sanme conposition as

liquid to the

rébul tidetproining yhd malue g thesselticizneat eary fehGok FMMANiquid at the
of the Iuguid fr@ggﬂpe vessel ; h) continuously

nmeasur iprrﬁ; ‘tlrﬁée(ft?

R8P pp¥Esure difference over

t k¢ surchiRGRtiff thet REudGITRE F‘Hﬁfﬁrmdr)l pfr)rf;e%{edda@gi {’fp\%l?l%%e’% formula.

pressure over the surface o

t he raneé a

43, predugihed @i ther daleanidrkeppdatte omaxihemelidmae of | hembrane pores

comp

detgrmning the value of the liquid surface tension
coefficient at the pressure recorded during step (g);

andl k) it Gng atifoig-ipeegnaled endhbraheint@x t&yUm por e

apl ace's formula. REPLACEMENT

' . d on.lapl ac
g E?t ?‘E%Ufgg‘?'gé?‘?\‘r}@%fdeJ‘?sgzﬁ PCT, RU2004/ 000515 44,

Acyret hagdfryra fRenaRatat.i on of materials froma Iiquid
(g?seous) medi um conpri sing the

e)

g)

h)

1))

k)

measuring the pressure of the cell;

placing the cell within a closed container so that the cell and closed vessel are in
liquid (gaseous) medium communication;

applying a non-destructive pressure on the membrane while simultaneously
pumping liquid from the closed container;

feeding a gas having the same composition as the liquid to the resulting cavity in
the vessel created by the removal of the liquid from the vessel;

continuously measuring the pressure and pressure difference over the surface of

the membrane;

recording the pressure over the surface of the membrane at which the pressure

difference disappears on the membrane:

determining the value of the liquid surface tension coefficient at the pressure

recorded during step (g); and

calculating the value of the maximum pore diameter based on Laplace’s formula.
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steps of. a) exposing a polyneric filmto a
bonmbardnent with heavy ions to forma certain track
density in the film b) etching pores in the resulting
'~ 3 ilmw th an etching solution to provide the
Wo‘qu%m%gf%h a density of the pores correspondi ng PCA/RBR004/000515
track density; c¢) lamnating the resulting porous

tr ne to a ooussbstrateb nmeans of an
4. dﬁesn dn%&%epﬁg%rﬁ@?‘ﬁﬁ DalgsiRs iEeB ad tﬂ%‘}/ (ias¢pushmedium comprising the
stepspéir aneters specified; and e) installing the nmenbrane

card in a separation unit. 45. The nethod of clai m 44,

wiiér efResingiapaepariafilono artiombasdmett witalsdavoiénsi18!f8#m a certain track

for liqui d (gaseous) nmedium and at |east one
o tlg%lg!;g% té]g\ctq of the processed and unprocessed

| ibgjuétching gase ol the ro®Mii
wher ej ggl d separati oﬁg ﬁﬁt?(fd;}:gg errg{a%g g‘rngghﬁl gt 1110 provide the film
t he ngﬁéiF&%‘EYdﬁpmeQr% ¢@rmspoting st mgckietsity 0 a back
f Lyshij f rmned tine based on a
pI‘C gs‘?ﬁ%“&?? ?e%gﬁlt% P%Ip ° Oéisak"éﬁ M9 PEOrhsubgsate by means of an
out | athesive; processed | i quid (gaseous) nedium and the
oytl et ,for unprocessed |iquid (gaseous) nedium 47.
TH nradifdRe ® membsing cae! withshepararmelie specifisd;iandcar ri ed
odf ik b e nethod .of claim47,
V\,h{er eiyt%mgalt}géqlt%rggﬁﬁs Sé:g‘r% IH;‘[\; PPN lérHB second secti ons,
45.  t hbe migthad oSel:atmGlFi fadiereti @ 6 &id \We parafiors hﬂi’t‘@)'as Qf 1da8€one inlet for source
liquid Rhggsure r r.eadi ng omthe processed liquid (gaseousS
a GO MR Ang A elahteor@é)é‘&ﬁﬁf% &2ahi rih¢ processedind wprecessed liquid
(gaseoslsgmadhaf romthe pressure reading of the unprocessed
qui d (gaseous) nediumoutlet, for recording a

46. pra%éﬂﬁt@%loffcé?léhﬁﬁathb@mem sdparapivaswiir @as MndaRe for changing the

S ase di.u utl et and the
separalERLARSRn A P G BTN o Bl Mo st dpredetermined time

unpr OCGSSG I qul

based Qendqrcﬁguxa chffgxreahaltbb:t\kfbnrtﬁé Eg&g&ge:i@ gkrtglé%gfr%g :i%dr%gslfﬁ l{quld (gaseous)

S ifferential to c
mediup{ g ihe ?g‘éé%fslf“rﬁ’gomé tqel%(gb%e@ns)fmmhmng mode. 49.
47.  The: Re®e8Se cRim Qflsauﬂgréi% 'sa s 1s arrggipgtt :ehn%;%.rgggcég

processed |iquid (gaseous
48.  olhe methad offcldimet 1y nﬂremessﬂdrdrisd]weﬂ hhQase @H@)sec'mg'sgmofns the first

to a termned |evel because a buil
Sec“"’g‘g& % eeCt’”’IV”‘sg ? %‘gf"ﬁ zah%lﬁéﬁuéfu%@ﬁaé@m e recessdigeid (ngodS) medium
outlet {rglathe eetdhd sERGNUBY FRE1y %}5 3rcﬂﬁ %?é;ﬂ-‘é?su I Ie% 151&2)% the unprocessed

liauid é@at is recorded b ucer to Sw
iqui s} mediugneutlet.ofor m@ot‘yb@g(afplra;ssm rigf feresieal bRRAQRNENSsure in the

process%b'ﬁﬁf[l 4 @Jlsg)u%ﬂnedlum outlet and the unprocessed liquid (gaseous) medium outlet,

and for sending a signal to in response to the resulting pressure differential to change the
separation unit from a processing mode to a back flushing mode.

49, The process of claim 48, wherein pressure in the processed liquid (gaseous) medium
outlet increases over that of the unprocessed liquid (gaseous) medium outlet to a predetermined
level because a build-up of particles that had been suspended in the source liquid (gaseous)
medium increases the pressure differential that is recorded by said transducer to switch the

separation unit to the back flushing mode.
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WD 2006/ 075926 PCT/ RU2004/ 000515 50. The process of
cl aim 49, wherein a hydraulic accunul ator connected
with the processed liquid (gaseous) nediumoutlet is
Si to siphon off a portion of the processed
“m)gﬁéﬂgggg?gaseous) medi um during the processing mIdERUC004/000515
provi de the necessary processed liquid (gaseous)

50 iun1duri?% t he back flushing node. 51. The met hod -
-~ of 1 RPHSEE! (a8 wheysén phydiagh¢ aerumpdeor compiettsé svithhhe processed
liquid @bdsey¥s tn&diS: i ' ree Jiquid (gaseous) -
‘q lmqu%lisums'?hr odgh ?uﬁ? é%??%gnﬁ gouﬁ%%?%aogégug(}‘%oﬁgré’gi tﬁﬁ]processed liquid
(gasepy) emedigm hisrisg phe girbansingi pdd)to PASSidRIIHA RQELdRN pRbcessed liquid

urce l.iqui seous) medi um through the
(gmwé%ﬁﬁihﬁgnggPﬂﬁng?gggHQVP%ﬁmﬂﬁe processed | i quid
51. (gasemthod SEGAWTEE RY ed |iquid i
(gaseous) medi um %ut}%(gf? H u ?g({?%\ﬁg ?118"“?#8“%{ i the fliovnpe steps:
ofd) t feediagya ceurdeqliquid ( Gasmas)s methch Uy dupat tHeS source liquid (gaseous)

unpr SSe hrough an unprocessed |iquid (gaseous)
nedi ﬁ?hglglﬁ}'ﬁleett?o@fs RASRHIUBUS | y neasuring the pressure

i ib) t rssing @ @SRl thelsthded I el ' .
un rocesgegﬁl i quid ( aszqgﬁ?@%%ou@egﬁ? ‘e s;ol*g}nﬁe membrane card,
gst tFERSSINg %en@acy:gﬁqedgilgmé_ ?aa?)su)r ened'l'1§rf1 eﬂi?tgihalhedp{orc]:essed liquid
e - 1 1iqui aseous) nedi um an e
'EERLOIMPNORTIAEE (0 9

unprocess qui gaseous) nediumoutlets; and Q)

cdhtremowing théiethpr PEESE ioh theRHR e Yiduid cer, .

chaﬂgg)s Fhe systemto t(?he “back !‘alps%g%%u%@gﬁgglzt%‘fﬁémprocessed
ugR ag ugprecesped limed dgaseouss msdisin putighi ng node

COMohBRSosRe QW o.a) closing the flow of
oL can ok S8 B8 oSS i B Bire abis feeous) medium and
| i quheiungrgessesslsquidréghiserms) meéiunt eutktspp t he processing
de; clpsing the fl ow of the. unprocessed |iquid

?gagcggﬁl)sujoursr@di"ﬂﬁ%flfrmgolﬁ RIeSURsn OHEE e ind dbetweequithe processed liquid
( gaggasdsys) Medlihafd tHeGln; vl i recessed

| fqui d_ (gaseous) rre.dieumpF%?ﬁ%iEﬁémﬁiy(g%aehpﬁgé&é@%rﬂﬁﬂﬁ%t?oﬁnd

b§) CPBUWHRE Hy RrRecssivgrmodef irsil thé thheluperot@sg@aht isO4érd to the back

(gaE’rﬁ@Hﬁ% ngg%gi um back through the processed |iquid
(gaseous) nediumoutlet into the separation unit; d)

bblekmethag of tlgirt 5¢, whaeBEBadki fflith o (HRREQS i PER! i :
tagr o,\.;gh tp}% qenbr?ne card i‘?] t he sgepar at | rﬁlsg;ﬁ?lte;qmgswmg steps:
réndVrig tel'BYCRT 1SPUSR el deawony) hiediini thymgBoths) source liquid
medigasediRy Aléaiint nﬂ’etst@%ﬁ he processing mode;

b) closing the flow of the unprocessed liquid (gaseous) medium through the unprocessed

wn
38

liquid (gaseous) medium outlet;

¢) recycling the processed liquid (gaseous) medium from the hydraulic accumulator by
reversing the normal flow of the processed liquid (gaseous) medium back through the
processed liquid (gaseous) medium outlet into the separation unit;

d) back flushing the processed liquid (gaseous) medium through the membrane card in

the separation unit;

€) removing the back flushed processed liquid (gaseous) medium through the source

inlet;
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i nl et; REPLACEMENT SHEET (RULE 26) WD 2006/ 075926
PCT/ RU2004/ 000515 t) passing the back flushed
processed |iquid (gaseous) nedi um)thr otj_gh a b?/- pass
A A <8, t he unprocessed outlet g) continuously .
W()%gggﬂﬁg%% t he p?essure in the processed |iquid PCT/RU2004/000515
(gaseous) mediumand unprocessed |iquid (?ﬁseous)sure
[ t L cont i nuousl y. nmeasuring the pressu '
ai' B b, bR i 5P Bl TRk lveaeisy by-pass ine to
medi thuapebetdsed gogsrocessed 1iquid (gaseous) medi um
outlets; and i) continuing the back flushing node

urf | FORtRMEOS y easirne dieanigwsuret ineths Q}Dmeaiddolﬁqﬂmggasé@s) medium and
h | - cecdy aie method of clai m 52,

f/vhgr ﬁ@gﬁéédg?tug&;g%%éequﬁ) ?ﬁg‘uﬁ}%%g’?sed liquid (gaseous)

i amtinooiisl et meBariR@sSHE PREANS EdifRnliSMPY M ceRf the processed liquid

partécles fromthe nmenbrane card i nto unprocesse

| i quigdSCYsBediLY arddhenrnracashrst bk (dabersis) mgdiupecmageéséand

Qs ' ' rentjal that i recor ) ]
by o e e B P L h€ sl onshondS ing sgparation unit 10
t he tpe puesssimpgmodele. 54. A separation systemfor the -

[ [ f a liquid (gaseous) nedi um
>3. iiﬁ%h%&}:lq%ofoéﬁuggg?g\g egilni té%g]{ﬁﬁﬂtre grbﬁ’tfta?rmqsge@lécpéd égdsesus) medium
outletQieeféﬁmssbéﬁawenglealterrlogglst)f ggl‘?icfscg%&rg Jk% %ngleraﬁ%ggrt%ogﬁ unprocessed

diuminlet, at |east one processe

nme , _

]iqUidlﬁﬁﬁF@‘tsémmii'thedDaCK dlasiBoy operatioh deoredstd e, prélu@ IR ntial that is
8%, eadi.ng.8 source I igui d gt aseous_)t medi um t hr odugh

recordel by siid thad Fiesticd PRl 63%‘3(; fufn? bg E@O,cescg?nrgfmz er Zt

54, I taifi &€ tHel : : Nl S;%O .
T oot e Spafdipa TP TR Y | QU8 cagipus) medium

ComPIRE um i nl et for neasuring the pressure of the source

hyd @ | | hrough t.he first o
Ve e R R ST MT BTN AP sleMhat'P Paling o essbans pource liqui

medi(gareewnmmedicatinken ailedst ohe predeeassdarl e siode ungrocessed liquid
ous t) a second pressure gauge In

medi um oyt | et ;
gﬂ?%ﬁ%%‘@%g‘w aﬁﬁ'lf?i; (gaseous) medi um oult! et gor
' . f1: S ] 1 gu .
(aehuay Th R Sofne 408, @ERREER At Mhbugh the source liquid
acc(gaseeHshmedium inlet;

¢) a first valve in the source liquid (gaseous) medium inlet;

d) a first pressure gauge in the source liquid (gaseous) medium inlet for measuring the
pressure of the source liquid (gaseous) medium passing through the first valve;

€) a hydraulic accumulator in liquid (gaseous) medium communication with the
processed liquid (gaseous) medium outlet;

f) a second pressure gauge in the processed liquid (gaseous) medium outlet for
measuring the pressure of the processed liquid (gaseous) medium passing to the
hydraﬁlic accumulator;

g) asecond valve in the unprocessed liquid (gaseous) medium outlet;

h) a third valve in the processed liquid (gaseous) medium outlet:

1) a first by-pass line between the source liquid (gaseous) medium inlet and the

unprocessed liquid (gaseous) medium outlet;
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g) a second valve in the unprocessed |iquid (gaseous)

medi umoutlet; h) a third valve in the processed

l'iquid (gaseous) nediumoutlet; i) a first by-pa_ssI

line between the source Iiquid (gaseous) nediuminlet )
“T)ék@%pﬁ826unprocessed l'iquid (gaseous) medi um outPICYRU2004/000515

REPLACEMENT SHEET (RULE 26) WO 2006/ 075926

4/ Q0051 j) a fourth valve on the first

E}J:)g{géu%% Y‘?g‘,’e%)‘?'éflg)@ct&'nwsbympass l'i ne ](c:onneﬁt edI

' d the fourth valve; o
A o S s ke et R bt i hedfourt valve,
t dana dtiberlvean thg sédond bygask Inrcamd sections, the first
section for receiving signal of the pressure o .

r eadf ﬁﬁ“séifm‘Erﬁ@"g‘@cﬁbrﬁ‘oa"grsé%@@rséCWg@e ghsttShempg foc gts?fglng a signal of
i quq - ' l.et..And the. second sect on
for T odnir oo aing CRRECOHD pRiss B Labe” PEH MoeSted kit (gaseous

fi r smegiuaseuiice anghhgeecandtshetiamior exeBada bibflidt the pressure reading of
(gas%gutsﬁ) nmediumoutlet, for recording a pressure
di ffarentt &f SBEEWAEE t Reths, Wyuesessednligd (gasrous)s ewdium outlet, for

| i quiecord(ngas e preSuréedFermamt b%e@ﬁ‘dt{%?&eysrﬁ% olﬁg gegrocessed liquid

liquid (gaseous) medi umoutl et and sendi

si grigpseoBshmedipinfquileyand,ibe iunproespediqui Ggideoud) esedidh Matlet and for
' | tive

opont R g eb 0 s P eebonshdo e emlung pssureifferential to

t he coptrok éss irespecth@eopitbhd RRd RaCHnd 'ollf'sthé NesMAE - fﬁgi.vaﬁ,es for the

for the separation of particles froma Iiqui
?ggg’zg%éﬁ‘“%ﬂ&dﬁﬁﬂémgiﬂH@hlmmodst eps of: a) exposing

5 ' 0. a.honmpardnent. of heavy ions to
S R P R par R i IETRB g Tessyosh o emprising the
steps ¢fesul ting tracked filminto a plurality of separate

SECLLONS., Sl eLching the secgpi ons of tracked filmwth

an et g(ﬂsl %a%o&mo&\ﬂgir llﬁ? K dembariment pf depayyoions o pravide the film

Wi t wich dleiekd densief; pores corresponding to the track

nsity; d) laminating the resulting sections of the
?ﬁ‘ aCRUIRE T remaleing raekeddilovistosaiplstaliag of ﬁparaht&s’tﬁﬁo&f, an
ih¥E : j Jrenbrane card with the . _
o S LR UERR TR T 4 Bt ioio Bresidade secions o
t he fifrenyitted éensfy of perep 06@etposdRE td Rk Gralf d&lsityeast two

he menmQrane cards; .
OJ) Eammatmg the resulting sections of the track membranes to a porous substrate by

means ot an adhesive;

e) producing a membrane card with the parameters specified;

f) forming a glue joint around the perimeter of the porous substrate of at least two of the
membrane cards;

g) bending each of the membrane cards along a bending line to be adjacent to another
membrane card to form a projection and a central section between each of the
projections so that the porous substrate faces outward;

h) pressing the central section of each of the membrane cards onto a liquid (gaseous)
medium collection tube so that each of the projections extend outward .from the
collection tube and the bending lines of at least two of the membrane cards préssed

onto the collection tube are adjacent to its perforations;
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g) bending each of the nenbrane cards al ong a bendi ng
line to be adjacent to another nenbrane card to form
a projection and a central section between each of the

ections so that the porous substrate faces
WO 20@%/%&%@; h) pressing the central section of eaBGT&U2004/000515

the nmenbrane cards onto a liquid (gaseous) nedium
ction tube so that each of the projections extend

ol .l .
ut \REFE P ST PREPUS g resliks drvin bpaveandha Reropedistigte of each of the
|i nesweld @bjel@Anlorleddh & a ﬁlh%lxqﬁgp&msra%grcgrt%g RS Gt gtdleast one drain

onto the collection tube are adjacen
pertf ot eanitaph svithRECPACEMNE iSHEEDeRIdHUBE) WO
éoocpe/ 075926 hPC:TlR 2004/ 000515 i) interspersing a
or oﬁgs'g%?‘é-qSWe" el e IRreltseeh pendfuanes edsd tte aoie the drain to
of tRamRndtarich@rdMMWRE thefRhRS I .
EI urality of rr{errbr ane cear ds g%k?%ts(l)a%h%%ggg% logﬁlébedr ain
% attachipgatbleest wishert ohie tybnfizer & ihertsniral sedoncsH da€le bi BB membrane
tube; ] e | ting adhesi ve al ong the glue joint of
ea?ﬁrdﬁegﬁl‘g?baeg‘ggegaﬁha%geftbqqﬁ H a[dtlhgit\‘lr.bu{léers ©héhersappratie elements
c arpaojacttbutsird TR EHANRURRGISAERS) fbdibie HRLESCL] ube;
6) attaching at | east%l a g%eet )of a turobu{:tlhcﬁlgpb%%n?he
eMf YEICINER SERARAM Wik KowRiningea pdurhlitanel membrime gadkages operably
betwegR b b ' that the turbulizers of the
separ at | on%gﬁmoﬁ@ége%g?)orﬁg%? MR tf“l;%r"ﬁ"flhe l'i qui d
hyaseolding asdparaticodyseat.i on tube; and 1) producing a
eparatio nit_containing a plurality of nenbrane
>6. @X“SR%?@‘ésé %p‘i?lgbﬁgr wherelacsiEt sengratiea sypiqui kias(ggdsaoosd source liquid
(gaseou bUIThCRIEEE At SddDfn gupLing. a separati.an
& _ ??gt em 56.° The pr%%e@gc%?gdc%? %?%??PO eeg%‘?rﬂ“?g‘?‘{iﬂq“‘g (gaseous)
mediumQugigt at i on system has at | east one source |iquid

a Luminlet, at |east one processed and at
7. VRERERE of RBTR cuftrei ove FoasBet of Sorobr mebbatingt means for
changing froniTi prope RSt t_OCd Bl fﬁ@hin‘éﬂ%cﬁi dhter Qi ged?ﬁeprﬁrﬁhit%]e based on a
Sy em.t‘\ s regulating nmeans for changi rﬁ)g roma
p ressurepc{]g(teg:gg? 3&.‘%%%@@55@@@ the pedviessgdiopied Gfaberuspmedium outlet and
the unprgée%éj&itli’d'diﬂ (k%geéuismeﬁ’:ﬁ%eﬂfﬁﬂ a pressure differential

etween the pressure I n € processed |iquid (gaseous)

8. Thedirenespof ¢laitn Shovherdie saidpeQiasHadedns @i fafdasgous)
I 'ﬁrhe process of claim57, wherein

59 T'B%di um ouF @t. _§8. i i
- S5 RICFEY Al SRR g B mdkRein said tiapsdvserbasy firssand sisenghsartiess the first
section fof retkpiinp BSionWher @i i r first, and .
o secr:ondlr‘sEect,fggns, tﬁg refcsig?rgtrts&g@%tg Pgﬁ Qrg%%Feedc{'a i 2%“580”5) medium
outlet and; the gpcanrl sepieom fasgseni eng @adimy obfthd hesqire e@dfifdof thelUinfrocessed

liquid (&9&%@9%‘?‘9&&@%'}{@, and wherein said transducer senses a pressure difterential
between the pressure of the processed liquid (gaseous) medium outlet and pressure of the
unprocessed liquid. (gaseous) medium outlet and sends a signal to in response to the resulting
pressure differential to change the separation system from the processing mode to the back
flushing mode.

60. The process of claim 59, wherein pressure in the processed liquid (gaseo.us) medium
outlet increases over that of the pressure in the unprocessed liquid (gaseous) medium outlet to a

predetermined level because of a build-up of particles that have been suspended in the source
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outlet and the second section for receiving a signa
of the pressure reading of the unprocessed liquid
(gaseous) nmediumoutlet, and wherein said transducer

pressure differential between the pressure
“T)iﬁ%ﬁﬁéggﬁocessed liquid (gaseous) nedi um out | et PAAARU2004/000513
pressure of the wunprocessed |iquid (gaseous) medium
nal. to in response to the

Liquid® nddsends @ Si
q @gsqouaﬂr&e lblp’bgegﬁ}l@g drl(\;]ap SPEHASE AN tk@eoprgmélffeﬁ@ual that is recorded by
said tE@BdIcet toQBs@VﬁxtaedﬁaBér_hﬁbhhﬁe Bfogggﬁcrﬁgd{%%gg E%qut ue‘shﬁl%c;n%ode

f1 ushi ng node e process o
61. pridssnipesss of chempsb odesead A lh‘qinmdlc( graalsir imeltjuid(gaseous) medium

i nGreases o that o the essure in the
comnfiticeBbn OB A e S USg aenist gtk tspdesiéned to siphon off a
pomornretdekq&mers%dj ligvig! (zRReaySBeAlimadi |glc Lﬁ%ﬁi@%l\mé & provide the

t hat have been suspended in the sou
"eceswmoceﬁeﬂque)(gmgs)@@vm@zeneme baRkJPOSHIAQ B0EE 5

I gases i u esu ting in.an increase_in
62. t ng srjoec%sur e?%ﬁ??]g?g‘ﬁ 5 hetm%&es? gg Feds cararess the fligwing steps:

tBhnisdﬂhngrats()un‘ceshld]llxdl(rga&oggbamﬁnﬁqmd & PLOGRSSI
t he, back flushing node. 61. The@process %J Muid (gaseous)

node t
clalm?%ﬁm‘ﬂhéFeﬁﬁsﬁmﬁVEW&WNrc accurmul ator in liquid
(E?S&QH% er O l?cﬁlltld fq%s%u‘éﬂgm%@nﬁgﬁ&?ce smed brane card;

liquid (ga e nedi um o

off ramopimgt [l‘@fn pafce!shé g egagdus) etedeling gtﬂﬁﬁ@HSahe processed liquid
medi um dur.i ng,.t he aroce33|ng node to providethe

necd88%PUS) MUWROUHEY i qui d ( gaseous) medi um during the

bar kefmbvinbi

Whre:r eeI o E tﬁ‘%cr)ﬂgglg}g%rluﬁlgo% gog{ggq Iﬁgie(%fa%eﬁhs i ochB(RII th@l 1s unprocessed

st epBrough an eem‘pﬁgssed bguid wstquqm mediugasetass) nmedi um

t oy S UId ase S me minlet to
quggré%ogl llvorglg%sﬁxﬁpg t@s pB:g ?hlbqr}f ér(gf:chsgklf{lgpldt (gaseous) medium and

sounmpnkeqwdﬁqﬁ@agaQU&%nﬂﬁﬁhﬂ%hﬂ&EOUQh nmenbrane card;

h renDV|ng the processed |iquid (gaseous) nedium

t Hr SABHHOH lypfft?éegsr@d the qursaure( gef oui) beedtamtbatpretessed liquid

d) Viish ¢h e source [iqui _

ug%aé%‘éﬁs)%%*.“ﬁ“ o e RgHE R BB SRD il uflers and
ppg@tergglgjt}ﬂelpqdmedm(lga&deuﬁbll Uﬁeﬁlaﬂmu@éﬂdlﬁhgesqple separaélon unit to the

continu suring the pressure in the processe
||qbug‘§g§§§838? ‘medi um and unprocessed liquid
63. (Desgous} oneidindBY OWkdrEhShe bdckGRhLIN ?Wéfb%l bnifrReh thf: rfl%ll(]:\amg steps:

the pressure differential between the procéssed
(3@ asksiig) theeHpwnrhsaurcheliqng r@emessd medium dhiog@h eesgource liquid

l#&&{% § @lRm Ag (9 Conéagghg t he §980e55|ng mode

transducer c On unit to
tH)eclosmg the flow of the unprocessed liquid (gaseous) medium through the unprocessed

liquid (gaseous) medium outlet;

¢) recycling the processed liquid (gaseous) medium from the hydraulic accumulator by
reversing the normal flow of the processed liquid (gaseous) medium back through the
processed liquid (gaseous) medium outlet into the separation s_vsfem;

d) back flushing the processed liquid (gaseous) medium through the backed membrane

in the separation system;
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back flushing node. 63. The process of claim 61,
wherein the back flushing node conprises the foll ow ng
steps: a) closing the flow of source liquid (gaseous)

; ' t hrough the source liquid (gaseous) nedi um
“Oz{aﬁg)@#%#jterm nate the processing node; b) cl osPad/RU2004/000515
flow of the unprocessed |iquid (gaseous) nedi um

ough the unprpcesse l'i qui gaseous) medi um

rélq‘,o"t{)g Ws::lg’&?i fﬁﬁ?‘?‘ﬂé’r%ﬁ@és@éﬁd (gagerus) (rpeierpubyough the source
medigmf rom the hydraulic accurmul ator by reversing
the nornal flow of the processed |iquid (gaseous)
médi passibadie hagk dlughed: precesprdolipsd éghséougy hidd{LBaEReuh) a by-pass line to

m out | et to,the separation system d) back
fl usﬁ H&prPﬁ%gS%4g%‘€g§%°de?‘fs MedYyaeedus) nedi um t hr ough

t b doaakeshserREaAM. th
R%ELACEI\/EN‘IS'[%HEET (I%LELE p%%)e U%Hg%%g 85 Y 318 (gaseous) medium and
PCT/\Rupoeased dgs i gasepus)enediimeutlas; back f | ushed

pr %ﬂﬁﬁ? Jsng r?é&? aseggc&e%%lsu et:rggrllbqﬂgggtgggp |S glr ér%cessed liquid

( gaqgﬁud:sbxs)nﬁéﬂuhkmahh fiRUgHbrece B NRBR (|gla§b%u§)Qne(§ B8 outlets; and
unprocessed |iquid (gaseous) medi umout | et

cHntGeRtBYEE yh%@éé dhushige mmadepingid therteanisduceh ehamges: g@sepharation system

I I qyl e Qéees&% )m(;‘g%dl um and unprocessed |liquid
(gaseous rredl moutlets; h) continuously neasuring

64. t hbe proessurfelaif 6£r»eﬁﬁréla|thé3pﬁe¥ﬁ@@1d the R6RSQIIRMId | éﬁl@é&ﬂjs) medium
i trf% seous) nediu fm and the unprocessed l'iquid (gaseo
outlel HEGieah® ot PEEsO! Higdremovabat iPaticly trore thacorembuashicar mto the back

ﬂushxﬂ@ﬁ%cé}s@éd ilqﬁla?gés%‘lﬁﬁ AQRIm ?&gﬁﬁggztﬁ%ﬁﬁég eaigl%%ésg{l]rgfdltferentlal that is

gst em he” processi ng no
recordgd ky ﬁ@lggranmpenorphtahge the esswat®Ni swstbimﬁoph&)p‘l@ﬁ&@ﬂhgﬂcﬂiél d

NN T T L I—

memblume lcard hnidsii IdFEGn 06 G 8iidad: ioAl intknt BSE Patkh e dTBGH Wieast one turbulizer
resuljtl ng in a decrease in pressure di fferentl al aﬁ

that i 1s; spira léd’tﬂ”&gd”ﬁ‘%/ agcallgctiongiybel e dhattthe oheeasped tligeid (gaseous) medium is
collect%@ﬁﬁrroﬁ%h e TS at &e%lg?an@rp%ggasggél nagfér}gt ﬁlglrggmfprpaﬁcard folded in half

separation unit or separ at'i on “of

and alqinqm mtélgﬂ@eﬁhsb):twmdl theCporpusd Sub@rabe sOHBAIRE 2k (HeakwWo AWves of the
n f orm at East one nenbrane package, and at

ai L
membfa85§?r dy 8{‘1?%1“}‘3% agerigyinga lgpgth élr?!eymmé rbtzi thefosmala:
cloti/€zit,jign tube so that the pr ocessed liquid (gaseous)

mediumis
where: L is length of the membrane package, meters (m)

k, is the drain parameter, m’ /hr - MPa;
k> is the membrane card parameter, m’/hr - MPa - m?.

66. The separation unit of claim 65, wherein said membrane card is a track membrane backed

with a porous substrate.

67. The process of claim 23, wherein the length of the membrane package is determined by
the formula:
L=3/2ky/k,,

where: L is length of the membrane package. meters (m)

ki is the substrate parameter, m*/hr - MPa:
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coll ected through the drain, said nenbrane package
havi ng the nenbrane card folded in half and a drain
i nt erspersed between the porous substrate surfaces of

N al ves of the nmenbrane card, said nmenbrane
“0¢9§§{9§§§24:avi ng a length determined by the fornuP&IT/RU2004/000515
L=3/V2k2/k,, where: L is length of the nenbrane
R%pka e, nﬁ%ers (m k,}ys the drain parameter, nB /hr
als |8 memarpne pRERFISha dur MParanet er, nB/hr  MPa
n2. 66. The separation unit of claim®65, wherein said
nqq@r -, tr.ack menbr ane cked wth a )
68. por ofs}&geﬁ}%ﬁg g!’;\atl@. la76?‘.heﬁﬁ'é 4 qﬁ‘@@éysogg‘ecrlrlﬁ‘i“maﬁs,cameﬁf%if?fmed tnto a
separdtivm tlemghthimfvhidhe(ayeififsaRBedd aKa @ bliSzcd §h &l HB&dA -li
_Lgf formula: L=3!N''2k2/k,, where: L?is Ienéth %$%¥%g gauze-like
particiISiSeEh 0 ioaBIaIgR sherboé ths Ragkagek (b)iasshepteofaudrsinrraade from a gauze-like

] TR -

card yathamiiceprocedsed MiquidViRasedils) medfiffn i B611REQCBISUN the! @R and (c) a
%7 mhFreln a.plurality of the nenbrane cards are
second sheet QT thetrbylizes dpusedd &mea boftamm shast ahihemagkagea fir st
sheet of a turbulizer nade from a porous gauze-like
particle is used to forma top sheet of the package,

(b) a sheet of a drain nmade from a gauze-like
particle is interspersed between the porous substrate
of upper and | ower sheets of the nmenbrane card so
that the processed |iquid (gaseous) nmediumis
collected through the drain, and (c) a second sheet
of the turbulizer is used to forma bottom sheet of

t he package. REPLACEMENT SHEET ( RULE 26)
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