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FI LTRATI ON MODULE This application clains priority to

wd apaneses Pat ent Application No. 2005-201780, pd1/h®0o6/314136
July 11, 2005, and priority to U. S. Provisional
Application No. 60/698,267 filed July 11, 2005, the
contents of each of these &pplications incorporated
herein by reference in their entirety. The control of
particul ate contamnants in a filtration process such
as in the sem conductor industry requires the use of
ultraclean filters haPERGRRHEMnes that renove
subm cron particles. It is well known that any
particle that is JdEBRIJRABONMQADEER conduct or waf er
produces a defect when the particle is sufficiently
| arge. Typically in the sem conductor industry,
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2005, this@ltent of endy cflsesp ﬁ@;ﬂﬁsﬁonsﬁﬁcbﬁﬁ)rit@d h@edyGeReence in their -
sem conductor chips to purify both working |iquids and
entiretyyases. Al t hough many different designs have been
devel oped for a filtration nodule wused in an
ultrapure liquid filtration, two designs are

pr ev allendontrblofpagicotatidotagieintin al filGiki¢h grocesPSuch as in the
ltered fl ows. from one end of the filtration nodul e
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at opposite ends of th |ter thereby forcing the
wafer prodygegs@ defestwhen the particlegssusfieierthitlatgs. {Typicaliniarthe Fmisonductor
n.Line.fl ow
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featurestofithe stimseuidactoagpis . Tifrefste, meinbiana fittersareusail ﬁl‘f nmjérbusipfiocess
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any free liquid remaining wthin the nodule quickly
drai ns upon di sconnection of the nodul e because at
| eastAlthmmgh ovnp ddtdrent diesa'grpdmw beeneldvelbpddfer bHfittiacion m‘odule
. the nmodul.e.. A second filtration dul ar desi I oca
used in 4 B i SRR, Suncdste b Dlkyle b 1A onfas e Gbid to
be ﬁlteréchﬂéd?d ﬁroﬁﬁbﬁie efid ot d lltRitioh AR LIRS tiRYIhd RAATERL Ris Fégsfeto? the

typ| cafﬁ% hori zontally  oriented at the top of
fltration pgdgld Addiermerigcasneqtions psdetateda oppsie Peds of thedter

thereby F1&HhE Q{e- lifauterdw 1Mo A0 h 0L 82BoRfd bR dr. zﬂl(?sﬁﬁg\}%muratlon is

referred to as an in line flow configuration. These filtration modules suffer from two
disadvantages. First, they are more difficult to connect to the process equipment since the
module is sandwiched between two sets of connections. Second, any free liquid remaining
within the module quickly drains upon disconnection of the module becaﬁse at least one

connection is positioned at the bottom of the module.

A second filtration modular design locates all of the connections at the same end
of the module. In this type of module, the feed and permeate ports are typically horizontally

oriented at the top of “head” or manifold end of the module on opposite sides thereof Due to



2 their shape, these nodules are referred to as having
a T, L or Uconfiguration. This configuration

wo ami7looiseg es connection of the head or mani f ol Bct/oP20668314136
remai ning portion of the filtration nodule conprising
the bowl and the filtration cartridge positioned
within the bowl. In this @esign, the bow and
filtration cartridge conprise separate el enents. Thus,

. .Whe contructir}gt e filtration nodule, the )

their shEpq, tesg MSHHIESATE FiEiges 198 DEYIRE bowk oa Mecogéipuptiere| This

configuSRfod TEAlithRs cIdcHRAd R Add bPmaiBN i hd r&ﬁé’iﬂing:gﬁrt'on of ahe
~addition, upon conpletion of filtration, the oW an
filtratiop apaduledipgpaisiag skephavetantl sherfdaiaaceaftridge pdsionedwithintthtbewl. In

. e r inp US.Patent .No. 5,114, 57 rqvi de
i desii oS SE Ao ideRL SRk Banaed et g
construptingrthie Eltatibn hitodnlecthe filtratige choid gecn d Sie bostl iafseplraely wRaied to

: enoun a sjngle unit froma nifold. The
and seafil g n&aa?{?fﬁbfﬁé- ﬁsadé&?ﬂﬁemwwltheos& atigg, tgﬁswf?@fi
cartridg@ QRS \REATRNSreMdvEBoaRd hdadde Which fit into grooves
within the interior surface of the bow . This bayonet
connection requires the partial screw threads
extending fromthe o I de rface of the filter
cartr ﬁé‘@gb‘ffé‘ PEoRseq ’6‘#@3 ?%erg%,lé{l,gz)z irRgewdea ﬁ?f?‘bﬁssembly
which @bpEMBSwith aboRXiog8duck @it &lrdia¥ibbi BorstEctRAWhi@in be
then into grooves which extend horizontally within the

demourgesl s 2 singly anitBemadnansteld ok ffter sartridgerivepmineaed toithe bawidy

bayone&%‘hﬁédtiggfor{ fhp Shrtd ewag{itvig{o.t gh?@&}e% Yyithi Re ‘irﬁgr'or\éSJfédeCoz%lthe
grooves and then be rotated i-to the hori Zont &l

bowl. Priobayeseticongectivwresities the potslscibethreadoenttriding fidra the outside

cantriddge into,the.bow,. nver sel en it i
surtace §E AU PRt SRt 0 £ PROGE Sibisn i 8o Faparend
verticaljonitie teowd bndithen lidtd @tdo0es WHiGK e8tnd hdtzofRIlY WitdGEth&bSH.
. berotated and lifted fromthe howt in a single.

This comﬁcrlahw%swego? sty thafthe srstridge first g movedrertieadlyteipithe
verticallgBSU¥eS BRI th@PRY dotARld B tﬁ%1 héohfl 8ol &Ein fa'é%b dre gp&géstwhen
: l'ocated at the top of the cartrrdge, and sin t he
mountingi thereartirdge finte Hesbowdn Gainversedy, suheh itas desirad ta temovathercadgdge
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rom bRk AT Re) B RS HARBthe HlFigs8 R SR a ine
from thape in atsinpfe mbtiao rBinaatabl of tiecarttidge fidie tisiolw irét@eres
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diamete® bf fis' @hdtit RRMal1EQR&EHE RttRIde ididn st thas %%ﬁévé?a%%i JTeE
notion increases the difficulty of separatin e

. 3 . . . . . . . h
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tool. Thetrppli¢ation ofia rasationd bfor@end blliftingfat @nis aGinEBomatidn increases the
difficul§ o? SAp3eERe Fhel ol i 28 AR iaSS "B patating oftha B dae ronithe
bowl is particularly difficult when toxic or corrosive fluids have been filtered by this filtration

device.

U.S. Patent 6,635,175 discloses a filtration module comprising a manifold, a

filtration cartridge and a bowl wherein the filtration cartridge and bowl are joined together by



filtration cartridge and a bow wherein the filtration

cartridge and bowl are joined together by WO
wQ@oO70089898 PCT/ JP2006/ 314136 3 neans of | ugscomp206@314136

filtration cartridge which fit into slots on the bow .

The lugs are secured in the slots by noving the

cartridge vertically and tBen rotating the cartridge

in atw step process. Further, current designs have

the cartridge seal  against_and be lightly (friction
means gfilpgs Qreheifitigtion gartrider Marih fitantp sigipen PaPPIh Bhe Wagie secured
in the sRASRSHEAnIMIL RaARBI Rt dafy bIEHERESthe Egﬁe EHRideE A3 Bvd &

cartridge to unseat fromthe nmanitold, rendering it
processi neffective for filtration. Presently avail able

filtration nodul es are capabl e of accommobdating only

one filtration cartridge. Accordingly, it would be

desi r phlaeer L RA{RAL] I i RNt Fore M
: having a EIurality%%ﬁﬁ?%ﬁé%%?%gggggyt ? ées mﬂﬁ%ﬁ®(ﬁmhmn
fit) heldypdheimanifidd. ndrylapmicatigméftiank plessucewhen apppeditoethé tartridg can

cause Aot S, BTG Ran' o Top EFipg i PRG i rgion
- filtration nodul e woul d provide an increased filter
surface area per unit volunme of filtration nodule as
conpaPresently awaifabletfiltratianmodudes aze bapable@f accwnmgpdating only one
. i dge. Such a construction would also pronote
ﬁltratloégé%&gg' separating the cartridge fromthe manifold and
woul d elimnate the danger to the worker in renoving
the filtration cartridge subsequent to filtration.

SUMVARSCoBEnglyHt WNWIENSE| depirdbiiodirerads 3 filbfatioh eognlesendtruction

vins DS} PR GBS PREL B AP A WERRE 38 A gt
of directibghdf nivemenit to Effecteanowi df phirdldy 6f caftbidges fonP@h@fold. Such

a filtrat %Jlr |14 egvt&glﬁcgnqgggrég%%gqga ﬁftérlfg%%qneta?gﬁﬂ%%big?glﬁ}g{e of filtration

moduleRY bhipdrad oQMHITRIGH RO&uINBY RS MBER ch@rid RMRViEh a construction would
particul ate, nolecular, ionic, or conbination of

also prompiesease efieppriatingiths cartadgedram gheiraanifpldeandppdd elimimete the danger
e i outlet. The
tothe v Loy P ARCH, 06h B0y SyAathel SHARALE, SU1 ¢ %o
the mani fold and the support outlet can have two or
nore angl ed structures that engage wwth angled mating
structures of the outlet conduit of the manifold with
less than a full tum In some WD 2007/ 007898

PCT/ JP2006/ 314X3mMAR Y OF THE INVENTION

Embodiments of the present invention include an apparatus that can comprise a
manifold and a bowl or cap joined together in a fluid tight manner. The cap and manifold
house a porous purification membrane that is mounted, joined or otherwise connected to the
support. The porous purification membrane may be used to remove particulate, molecular,
ionic, or combination of these contaminants from a liquid. The support has membrane
supporting portion and a support outlet. The support outlet fits inside of an outlet conduit of
the manifold and the support outlet can have two or more angled structures that engage with

angled mating structures of the outlet conduit of the manifold with less than a full turn. In some



enbodi nents the support outlet and mani fol d engage
wWth a turn of about 90 degrees or |less. The support
wodoeb7sesnd mani fol d engage to forma fluid tiptt/mesds314136

bet ween the support outlet and outlet conduit of the

mani fol d. The porous purification nmenbrane and bow

are in fluid conmmunicatiod with the manifold in a

manner which prevents mxing of a fluid or liquid feed

to the apparatus and the filtered perneate and or
embodimenistthespppp virdet padraifolt epgage vathapipar efiabeut 0rdegesapor less.
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The s R S sk e 06T i ] Fhath 8 Sufbort outletand
outlet condhiif ofl thle manifid 1d.r Bilei goyous fpufifitdtioa membramechindbowl are in fluid

urj.fication cartridges, a support far.the filtration
commuation whB At e aga?wf ‘dE’é?E PEHE"S "HERE oFgfjuid or fiquid feed
to the appdrhtudbuh Dhe HMere petate dnd @k p@ifieCiR]uid tedRed &B6h the aQParatus.
: mani fol d are joined together through the support. The
support has angled structures such as partial screw

t hreads havi a pitch which.fit jnto matin |.ed .
st okt ehdinGs S penioha oo shApTERSE nedute s
providedWdRPkikind B ndi0BId 8 bRirAite of FlifAA6h bRUAEFcAtonRafthidded, Pdupport
Liquid tight manner by positioning the pitched parti al
for the §lragign prg epysifigetionrartadeqsand adowl. Theolilirgiien angd of puedication
‘ ) o . i
cario g5 3L PSRRI RN A B e
structurgn suchgs partielscidw thiads havieg opchswisiph fit mrematingTdngled structures
filtration and or. . purification cartridges are .. .
such as greb b T B Pifat i et D it ak? pedifesthegin o Buid o
liquid tizhpiatider b pasitidiifiethe pitthcdpagibGel Haefisabihe @htransed aftBe
. of tQﬁ filtration and or purifnﬁation cartridges from
mating F?f@‘.’vi | glgﬁt rotaging fl&csélgpqﬁ to.trp@vef ?P‘?rrgfli sgeWothesa . a portion or
compleRY Wwithdhd MBticAIckdw ARRE MAIohE stBF plickds! Mle titkatibh kh@bed
~and or purified fluid to flow from-the interior of
purificatign camnidges agssalinglypashienadhinitd les orppenibgsin thessypppth gta manner
: ' i . ' i f .
i 8 S8 P BB L B0 860 B SHA G0 im0, TBOLAR, o S i
surface§ of the &iltration andlopurificatidn caatridges wintideemittiig the filtbied @hg or

. e . paitial screw threads can be rovid on the . ..
purified i BE iy Tt 8 gt ieear Blle rimta MMl o e S5 i fgined to
a matin pofohSor 88ttioh of the PRAKDId th RoSPIFRILERAMAE RYatri@festdilifig use of

Invention, a filtration and or purification ule iIs

_ , nod

the filtrafionandend PuBHgatios magule: mdisrragively, the pritiphssiavbiresds can be
ot SRARAY, SRLLSLSARAN LR BB el o g ppoon

are joined together by angled structures such as

partial screw threads having a pitch on the cartridge ,

out | eln serecmbodiment of thif drveatiomeififgptionand of prdicatioemodule is
povieB SR i | kAo TP hdon S0 W Bl Yherin o
filtratiopasd b1 pwifiegtisrheartpelge aml mamifaddatehoieadiogethert yanghed stmaess

of .the mat.in crew flights and.. rotati the .
such as Dt S YR g B Paoite o Ba R pgpeled patins
structured sueh AP k&EW fiyehid fnihémhhieold "Bhd Alirafi6 Extridict Ghd fahifold are joined

one step . process. A handle or other grasping feature
togethepby pesHiqning the partial screw threads at the entrances of the mating screw flights and
rotating the cartridge to move the partial screw threads a portion or cornplefely within the

mating screw flights in a one step process. A handle or other grasping feature attached or
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portion of the cartridge can optionally be provided on
we2@ant7sed the cartridge, and preferably at arcEmM06/314136

opposite the end of the cartridge that is joined to

the manifold. The handle or other feature can be

grasped by the user in order to facilitate rotating

the filtration cartridge into or out fromthe

mani fol d. The bow can be joined to a mating portion
formed ora metion ofthetartridge cameptionhidy boprovidpd en & pgrt egtble Gaidtidgeeand
preferat{fa Gl Bpftti Atk S5 e ARAMRAN 10 LAGHIRI TR handie
or other[fedtile @86l bO Brabpbd biyahd fiset ﬁh, ordéras Gcfitite ira@thtirmcthe ﬁlltraltlbn earthidge

mate with matln% grewfllghts on the filtration.
into or gyt friemy the meaipldn The Pev| cRgde JatAed tof BAMSPOTHRAG SPHIP

manifoll ‘i@&rﬂﬁéteﬁf‘&@fakm@%ﬁtﬂ@%rﬁnhg se dlthd MbdDS AR&nQﬂively in some

purification cartrid have partial screw threads. or

embodlmhas rthe pargakscre@v@fqadwéne Proyi therpaifoldn T hesepartial screw
threads a e Wi ma{3 ﬁ \slgré\p Fl eg?l an ﬁh&%{){l wérgﬂéﬁ E{iﬁ%ﬁjfééﬁﬁlﬁg@ NThe

out an"out
present iﬁi/réntidﬂ aisd:mﬁvhewanlmdghmtsﬁvhére theefdtratadocant o2 ptofication cartridge
25 t the s ort and manifold can
have pa@ﬁ‘é%@%‘”iﬁﬁ"‘é eafmf 1“&&?8‘“#15%? seal or a seal that
prevents mxing of the liquid to be treated fromthe
treated liquid received fromthe cartridge. In sone
enbodinnenieenitodinsngl thelpatialisctew thesadnort dilger suglpd structures on the

out.| et _and out l.et., condyi t he
support F B i1 Bt BT g e B L e 8 P S PRt Sbout
25 degrB8¥RQeH 1HBIthS sippertane hdifsidrcHe batags amf fohha lmupmgﬁt seal or a seal
outlet are partial screw threads. |n _enbodi ne s of
that proyeyds feef e ligwid t%‘aﬁp‘ﬁ‘%ﬁt‘id i fsrtreaied LARIITFENEF

cartridg!e' ﬂpéo e érﬁlﬂﬁﬁ Sféhe ad €4 bt chlréd drPe 88HoRoultNanfllaf %bﬂ&n

ges a support and se aratelg the bowl are in
conduitfolf thednauofmidwandaw arglepfiietwénn aheuticftolabouyt§ degregshn &t some

Whi f f I
conBE ot oSl bbb 888, 1,

liquid renoved fromthe nodul e t hrough t he manifol d.
In some enbodi ments the seal between the support o
out | eln eamtzhdiragrits of the inyention;the pippoit dutdict byd ovvifeld forsr @ liquid

o el R R TS, PR Pl R, 88wt

fluid cog@urti€ation &vithrthe ﬂi@ﬁl&)l@ ar 4 maotge whlnhtp‘nb‘&dtsttmxhig&f 8 flmobortliquid

foed 1o 13 popeuip O g fiead e bR anoric v eEBmGhy mede
throughagﬁrlﬁl%@lgﬁi@&ﬁﬂegénboﬁlments the seal between the support outlet and manifold

seal is provided by one or more o-rings, gaskets, or a combination of these.

In some embodiments the filter and or purification membrane can be one or
more cartridges mounted to the support. In other embodiments a filter and or purification

membrane can be bonded to the support.



In sone enbodi nents the mani fold has one or nore

detents or other internal rib structures that can
wnhaeiséghe support The detents or other ri bsPéﬁBPRﬁGBMl%
use to hold the support or act as a stop for t

support in the manifold while it is rotated to forma
seal . fir sonme enbodi ments the purification support

nmedi a cages can be flexible or conprise two or nore
sections that provide support to the purification

medi anWhink 8mBbdiieh thef Rinifold 1Rk BRé 0LNBRMREAR o biheMRiternal rib
cartridge. In sone enbodi nents the outer cage for the

structurgs thiticae gertast ﬂleasﬁﬂpm Tfhel dteteals iop AtherisrGal e upesto old fhe support
fl ?s% b Sort .
oraﬁa%ﬂﬁ, gu?g%%gﬁﬁ{ eX| g?9§o hgﬁbagé pe%ﬁ%ts use
wth fluids | ess than about 200 C and in sone cases
| ess than about 160 C. In sone enbodi nrents of the
i nvention, the circunference of the support is |larger
t han ' .
out 1 o 356 SbESARRG A ST RERNCROR) cdelE el Ridble or
comprise mwp or momﬁb(cteins whiat hrovide svppoitito the. putificatiomenedirbwlilerdlotveng for
seal d b rot on th
thermal g5 RIGR o 1 sp RS ¥ Yotk tidPonts B 0P PR for e Bt igtion
and or filirhtionaaitOdeeip paka pisse @(ﬁl@tﬂhﬁoﬂaﬂﬁoﬁfewfﬁbodmm tonfiguration

resistant materials .sqme enbodi can beée
or floxibifnal e s?ﬁemerryﬁ%neamweff%ﬁfﬁqa%haﬂ @Bgélaflégl e cases less

than abfigh¥yeees and other materials such as ceramics, fibers,
or other fillers. In sone enbodinents the apparatus
is metal free. The engagenent of the partially angled

structure on he suppor.t outl et and ni fo out |

ol | miinabee Shpedinead OF B ipveBim fie GfmfoRmioe Ohe fiieg i jgreer
than thedidkdGoniing efrbiittetentOoftthesul %p&ﬁ 8titled wmwrprctwaas 1a@fage Yétisedling

can cause contam nation of treated |iquid,

The
the suppostogletiwith themmanieldy dp semag embodimerdyithe ﬁ?alb eitfeﬁ@edoby rpfgiion the
support%ggg%tbo‘a%ﬂe&tor@%g mani fold outlet elimnates the

base and header plates, springs and ot her
structures which make assenbly and di-sassenbly of
filtratiaon nDduIes d|ff|cuéx and tinme consumn and

can rEifitgh tlew ppafisatignans ordiEafion aparatus pt e maffe famyy
chemicdlly rteﬁﬁaﬁl%érf&% ﬁ%ﬁgbm&erﬁ; it ChPbd AYER R Bol?ﬁ‘l@nc hagials

a"single seal for the purification cartridge at the
or Commmsexf polymisesrand fogher aterinlg siohl astceramdesofiedr tor otélelafﬁléers In some

embodlme hlenv at]rt 1!u 1S mg’tal%e%s ﬂ? @%?ggﬂ%{t Pk g)glrt 1#/ gr?%écpsrt]rurture on

I S nore sani
the supp‘tmcbutlasdrﬂl rhanhﬂohrmpleeﬂﬁmhdtgs the/mdda‘hi tee rfotld mrmpesppnsamdmgr
i cat.i nmbodi nent s

guides 3R 5 Pt Do EHEOTD b o e G ORI g of nosied liguid.
The enggggmér@ Bethe ‘phlttf‘aﬂi hiledMRuRREORY &P o cifiel REPRANBIIE bt

eliminates the need for base and header plates, springs and other structures which make
assembly and disassembly of filtration modules difficult and time consuming and can reduce
fluid flow or create dead spots for flow in the housing. Embodiments of the invention can
have a single seal for the purification cartridge at the outlet rather than having inlet and outlet
seals. This invention relates to a membrane purification module that is more sanitary and is
easier to replace and install than presently available filtration and or purification modules. In

some embodiments of the present invention, the purification media is a membrane filtration



nodul e formed froma filtration cartridge, a retaining
bow and a manifold joined together. In other
werhp@ogesnts the purification nmedia is a nmenbrEeir006/314136
filtration nodul e having a support for a plurality of
filtration cartridges; the nmenbrane filtration nodul e
formed froma plurality of7 filtration cartridges, a
support for the filtration cartridges, a retaining
bowl and a nmanifold joined together. The purification
modulelfothdderdnna Vidtk3ion Bartiddgel Meetaimies bowl einﬂ\aanitriiﬁ»id' Joied h)@ether In

ot oS Wi e L U L3 S0, R0 SRR e

a plurality OF fiRAtiod SarRlBEBCAHEMBRAe ﬁﬁl@fﬂ)rﬁﬂlﬁd&l@ Féfed @deh £ platality of
panel display manufacturing processes. The

filtratiop ¢pitfidgesta sonparbien the fluptiancaptdges of refpiniag bowlanda mayfold
gmor other apparatus where a cleaning liquid, an
Jomedégéﬁant bath, a slurry, reagent, or other liquid
process chem cal is punped between a tank for
processi ng and the purificati.ogn nodul e. The system or
appar Zherurifigptionapdie ioyasdens of grasesent i@venlion niay be used in the
filtratiofy a}ﬂmﬂcgﬁon Xiaéo\ﬁ%:lnatfoh%‘fv Aﬁllu dsloP othBHHEs udeh %?56{&1%‘5 11m1ted
t énperat ure, |qU| purity sensors, or ot
to pharmmtwaé seinivondectothan et pared displey orntfaturing processes. The

purlﬁczﬁlﬂg nﬁdg%tcg? p)? pa’? ?f(cla cnicH atlotp gytsg%ld%rl o%he%%ﬁ%&{?%ﬁp Wégr%% t}iaeqtung

liquid, & %ttﬂhaﬂ;lt balf, s]IcIlﬁfil teagent} dﬂﬁ)t}l”w uqmﬂ @rdcbfs(néngimdahﬂ pllmpbd bétd]pen a
and the pu ification cart e renove or on
tank fofggpEssHGIRY] (e A LSAOR FHRGHe. 1O MSIPTE 8 RO Lt S0 bl pther

compo&%tsrsﬁfipé/seoongﬁltst {?ﬁve“suﬂ@@ rcbntﬁﬁ‘ﬁrsb?.\mﬁseﬁ}éyﬁ% gdNa¥s, temperature,
purlflcatlon cartrid ges or _purl i cat1 on nedi a_can be

liquid pugisst sensass of pthensensain| fngise when ansindisation thaidhe pwiffaiion capacity
of the n?(ﬁcgl egfgds %9&%%%;@1& qge ﬁg\g?) ki (611 E]rgﬁe Q{;h@%lg ggﬁﬁé éﬂ%p%& Gfie Rduid
drainedsfromi dtedmesngﬂlrmlthe)mdmfdﬁﬂ\andﬂm rfuoﬁdatmd:arta%%memtfm qr one
f.l ow. f fluid resumed thro
or more i el Resmdnfit R piPb bR eEER R oS o 1 erepseiies
removefm Qewlpulfmﬁballoalrbai'tﬁ?gftol& ipGrifioapib® dﬁdla\bhﬁ?bﬂ; ktatledinghomanifold or
or apur it iltration puri
supportagdihe tgeea leg toeiher rngaging fe apgled Npgptyres %tﬁﬁ? Yiphett fipwid
outlet afill ﬁi’é{tl% aﬂoég@d SRR oFURRASI. ahe FHafifoll afld cafArd GRA/SCA&PHd a
- PCT/JP2006/ 314136 8 FIG 1 c is a side view of the
flow ofsﬂmbwswm@ﬁﬂlmuglpwaﬁwmm@tedmu ng the plenum parti al
angl ed structures on the support outl et and openi ngs
for purification cartridges. FIG 2a is a top view of
an enbodi nent of a purification nodule that includes

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1a is an isometric exploded view of a support for a plurality of filtration or

purification cartridges of this invention.

FIG. 1b is an isometric view of the joined support of FIG. 1a.



one or nore purification cartridge joined to a
support. FIG 2b is a cross sectional view of the
woroi7fdorseg i on nmodul e of FIG 2a taken al ong | peEIP0ds/314136

FIG 3ais an isonetric view of the purification
nodule of FIG2b. FIG 3bis a bottomview of the
purification nodule of FIG 2b. FIG 4a is a top view
of anot her enbodi ment of a purification nodule of this
invention. FIG 4b is a side view of the nodul e of

v FI G H&. i1t isusdideatiewof thetsepost of FIGHe illuvantidgthd pknoim; gdital
on a retajner used.to join.the cap.and mani.fold. FlIG

angled sycfuses,pndheaingort QY ePBiER prPRNGFRICARTIORE be used
in a mnifold in.an enbodi nent of this invention, the
mani fol d for accepts a pitched partial screw thread on
the Bighpoidta tbp gighwdofantehdodintentof Bfurifeation module that includes
cross-sectional . view of a nmanifold and bow in an

one or ragHs HETifgation Grrtfee JoIped IO @FIPRHT nodul e of this
invention. FIG 6 is an isonetric view of a portion of
a purification nedia utilized in enbodinents of the
i NVenFic b iMMRr3RGE¢ndBa8y BCHe pRANCHio8 hditiate of FIG] 14 talen
is a side viewof a purification cartridge in an

along liggyoftyi nent of the invention. FIG 8a is a cross
section view of a purification nodule in an enbodi ment
of the invention. FIG 8b is a cross sectional view
of t hFIG eh &yHnSs@ndris eialvi of heyririflestion hedulaof H1GI 2b. and
support in enbodinents of the invention. FIG 9 is an
i sonetric cross sectional viewillustrating a liquid
seal en a sect.i-on. of Hf gl d
11 5Rhgoa  ByefiRe F R R HLERRCR mode JFHIGT 2
purification nodule of this invention. FIG | Cais a

top view of a purification nodule in an _enbodi ment of
t hi s FiGhdenta top view of another embodiment of a purification module of this

invention.

FIG. 4b is a side view of the module of FIG. 4a illﬁstrating detents in the

manifold and tabs on a retainer used to join the cap and manifold.

FIG. 5a is a side view of the screw flight that may be used in a manifold inan
embodiment of this invention, the manifold for accepts a pitched partial screw thread on the

support liquid outlet.

FIG. 5bisa cross-éectional view of a manifold and bowl in an embodiment of a

purification module of this invention.

FIG. 6 is an isometric view of a portion of a purification media utilized in

embodiments of the invention.



FIG 10b is a cross sectional view of the purification
nodule of FIG | Oa taken along line A-A and
wo bdousbdmseg i ng a purification cartridge in an epbDge2®d14136
of the invention. FIG 10c is an isonetric view of
the purification nodule of FIG 1 Ga. FIG 1 d is an
i sometric cross sectional ¥iew of the purification
nodule of FIG 10a. FIG 10e is an isonmetric cross
secti | .view of the purification nodule. of. FIG . |
oo 1 R s P ieriat AT B isG Sar e a CEROUEIR S
inventidnh€ 1 nvention where the support outlet and outl et
conduit of the manifold forma seal. DESCRI PTI ON OF
SPECI FI C EMBODI MENTS WO 2007/ 007898 PCT/ JP20061314136

10 E iments of the present invention include ar
 appar2tu 88 EGORSRCHBMY SEA Burfigafip moguleLen pEbqdiment of the
inventidnl Ul d communi cation with an outlet froma menbrane

purification nmedia, and a bow or cap connected to

the mani fol d. The bow and manifold encl ose the

menbr a purification nedia., In versionsg. of the .
| v enk Kb AP FORECHARA TIBW 8! s et and SFPlins DTS Ehepanifold

and supPBt 8 érAbSIREntE OMAOHIvbMidmt eri al s that incl ude
pol yners. The bowl or cap and a section of the
mani fald are joined in a fluid tight manner, the sea
can b eversj bly made and broken, by press. fjt, .or
| Compr B, Paransomeisi e feetovl A1y PR A diauid e Beveen a
cap andRB&idRAlof MY 1BafIFsIK 8ilSrin s FetaMeh? in APéMIbodit &R a2 PlriREMBh module
_ materials. The seal between the bowl or cap and. the
of this ipgeiitibe| d secti on may be and held by nuts and bolts,
clanps, retaining ring, or other seal nmaintaining
structures. 1n sone enbodinents the bowl is joined to
a cylyiefinbg ad a &PGliéw Bf Hpuriitat SRmoHRk th anl SfbduReklof efis
the manifold section and bow or cap may be varied to
wyeieont he purification menbrane. The cap and manifol d
house a nmenbrane purification nmedia that is joined to
a support that has a fluid outlet with one or nore

angl ety GE HERSs SbhalSicRAFiheApurltith@atfod s bEMNG. 10a taken
flights, or other simlar structures. In so

| : e .
along linerod iane Hivstrating anyrificationtqasridgrsinion eplpdimeant gfdpe invention.
utilize one or nore porous core supports, one or nore
outer support cages, and endcaps. The purification
nedi apICEQOE i$PRBMbiric ANy SAHE pHHURPALL moailcReFI®Ndad
bet ween the support and an "endcap. In other
enbodi ments the purification nenbrane nay be contai ned
in one or re . cartridges that can he joined or
1 ot o Kb It PiRgssegRorg) e dl T Auoraion Bodiy oLFIG

10a. Or openings

FIG. 10e is an isometric cross sectional view of the purification module of FIG.
10a further illustrating an aspect of an embodiment of the invention where the support outlet

and outlet conduit of the manifold form a seal.

DESCRIPTION OF SPECIFIC EMBODIMENTS



in the support. The purification nedia and, cap are in
fluid communi cati on and sealed with the manifold in a
which prevents mxing of a fluid or | pguishobeedize
“Mgﬁm%ﬁgsnodule and the filtered perneate and or

purified liquid renoved fromthe nodul e. The

purification nenbrane canipe flat sheet, pleated flat

sheet, depth nmedia, graded depth nedia, hollow fiber,

or other porous, mcroporous. The porous nedia can

have Epbodiments bfitha peﬂsené inyentiamsigcludeoan apipamatus gt pancgompsise a
manlfolgtnlha IS i li}glﬂlb %(rjﬁnrlm nr%ct:a 101(1:1 vvI eégtoht?% rf{r%?\rﬁ%@&%f%% p\?nr.nfzcraglr)]tg medla
and a b&Wl rba@&diﬂiéctaﬂbaﬁe pemifdd. Tire &ivllahd aiah#sld eﬂﬂ‘osmdhmeinbrane

e the purificagion nedia can be
purificafigh Enefl , 10 ABBIFES Qbibe HRGHs e MRl p PONGBPEpalmeric
materla@ror E@xﬁﬁosﬁ%a?é?ﬁ?s/ 1R 18281 BEimbR? O8R/b3 34 d3&p ahd alséetion of the

nbodi ments of the invention, the support has nenbrane

mamfold appieineil frp Heidtichhmannet the seelsn be reyatsibly madenddyelss by press
' fit, or c%ﬁéljegs'ionf Af%%oyﬁ?é %eeﬁl Qﬁattérﬁp !] ab B %J)l%tggsgcgﬁg&&ihgs?joint

I ments can
tape, or@tise ntateaialsy The seal hdatvmcn &el bowkmctepi aﬂuyﬂlamahifslﬂdection may be and

surfa f an outlet conduit .
hetd by ifsif Bof®. ehtbor e g dtagt S Mt Bk ey bl i gome
embodlﬁfen% hft: ol lisSioined ttﬂald:)ﬂmﬁﬁ%aﬂ hﬁumaf the hﬁnﬁ‘ﬁld\r/]\ﬂhb heéighttdfehe
stabjlity requirenments of t suppor t The support
manifolgseqtion Ak BOWLS B8P TH B Vaiifgite §°‘§F F‘EFCH‘\EHﬁé%“"“sz"c‘Hg‘g%e but
not limted to flights, grooves, fins or partia
thread structures that engage with angl ed mati ng
st r u cThH &9 208 niahifold hbhseta roanisthnd purtﬁfcatidiﬁnérﬁmt'hhoils gbinedith a
f..ab O degrees or less of t
supportt e fid R E B e SRmOr BRI STOCHIES SUATR0 PRICBLTcags screw
flights, éf‘&h&*@ir{lﬂér sﬁ'ﬁ&dféb t inQfordeRbo@itichR|tke putiRafibrithedih h@h urther
seal can reversi ble seal and can be forned

utilize que@s glorg POTMQNEQ&WPPW@ SR GRare gufer BPPerh grignend endcaps. The
purlﬁca‘flg{l] q}éh}a 9Jre S Srt %‘3' %%r sl%g?(; 9.% %%H&%?%’t@&n%e S%Hport and an

Fric se such as
endcap oheotherremtpdmentsrthmgmﬂ@ehmmbﬂaae Bay p@ contained! lniwee or more

cartrids kP s et AT S R B i lss ARG opfes
in the SGEPOR. Eﬁ@@dﬂﬁ&&ﬂiﬁrﬁmédﬁﬁaﬁﬁ@b areif flubecdnonurechtion and sealed with the
iR BTSSR T o

ﬁltered%@ﬂl%ﬁféan@% betfseandupifehsle it tem&fuld he manifold. In
nbodi nents of the invention angle structures fromthe

support outlet are engaged with angled mating

S e cs trom Lo, menl 0l Lorm 2 LA S
graded BEHth fn@hi‘a holld% eg| @ 6t potlsinEdotolsN he pbioRs nfellia can have
pores erTtI}ill'y size of leaslsr than about 10 microns in some embodiments, less than about 1 microns
in other embodiment, and less than about 0.01 microns in still other embodiments. In still other
embodiments yet, the purification media can be a nanoporous material, about 100 nanometers

to about 1 nanometer or less.



di sconti nuous al ong the circunference of the support
outl et and di scontinuous along a portion of the
w@pdormb7seondui t of the manifold. The seal preveat/$P2006/314136
mxing of aliquid filtered and or purified by the
purification nmedia with untreated liquid inlet to the
mani fol d. The seal can be 1if ornmed by any support and
mani fol d surfaces that contact each other by engagi ng
the angled structures. For exanple, in sone
enbodinrasphodimenss efshe Brvewsfonaths sunReFtthas megbgm@IsupRayting portion
a [ e
and as@gﬂ{t%gh% Thg H&Jé)r%&?r;g?ét f%tg‘rﬁlsﬁ@'a oﬁlo‘iﬁaoyg{‘%ﬁ?% %%Ziﬁ%ﬁﬁth@
mamfoltlmndurhmneemmdmmms santﬂeesmaéllymaxhborfsmmmﬂeﬂ by an 1n51de

exanpl e between.a su t..outle 14. and ni fol d
surface G2 Btet ST Of 3t R TR tengih ot R, e e Vagipd to the
size of t]ib ©uﬂeﬂ%oﬁlfu1ﬂ”ﬂl' fige MAGFRS as Wl akcthel E@bilihabuitsgageoftthesupport.
port and manifold provide a seal that can resist a

The sup@aetwug?té@%W%ordﬁorefaP&M StryetyTRR SRR foyt eptdigited to fights, grooves, |
fins or %gtgag tlﬁ%@ﬁ%sg?z{t B HEHWith! soltB Inﬂittlﬂ? BeektWYel Bf e du‘ﬂgﬂ nduit

C pressure greater t han abou psSi, In ot
of the mamifoldi withna ®irn h@bgeta% degreeaonless ofdbe wpphrt to fomqun ﬂind bghilseal

e PSSR 51803, BhgFl Y Shob 1SR PR B9l

reversitRESdall Bﬂ&ﬁfifog hfdﬁh'éﬁ by ib?esﬁrﬁt bﬁt@beﬂﬂﬁe wagportaldetanp ro&ﬂétﬁbﬁduit of
ater t han ahout. 10 The, en ement or the
the ma#e%% of DY AQGIPERSISR Pg%mlwg’gﬂ hiflina AT ace h&rsker Grfings or one
_or mordBfihgd &@mﬂ%@g tpf)bxlt hed the nfhdirdldi i sohR erRifnings Be'tdabls
fromthe be treated upstreamof t he nenbrane

between weﬁmom@pfr?gl ouHeteqopdiit ofthe mantfold hn omesmphiogiments the seal
can be fg#‘lﬁc!r:% 1?}}3 ﬁ&sfoﬁfo‘?.ﬁ% ﬁ&al}]etglg gpa\r{ﬁ%m Trﬁ? Jc!h%k eg%sket roeHR@’ %Ir one or

ecul'ar conta
more o-gings betwerarthe support aniletaodioithe comduital the rhasﬁﬂdl rom a
fluid or a liquid. In slurry filtration applications
the purification nedia may be used to maintain a

desi rﬁ%u@&?ﬁén%ﬂtﬂ@m@é Jﬁ)ln %él\é s&@({tﬁﬂeg %‘rgmsthé Q?PSBR O{IHSZ are

slurry I cation e
engagewith bngled metingsiructireidesn ihe rmmibtd mﬁ"anm‘.a tfjuitl ight seal between a

surface ﬂg gg{{ﬁpg:& a%ﬁghegl}elarﬁgoﬁc? 5 O g geﬁ:)ﬁﬁ 8 ?ﬁegqi{;lgts or man%Yf are .

disconti@ 06U aftigi tlﬁkﬂmﬁfumférbﬁ@%f&lﬁébﬁp@orﬁ blbtldd 2 digcontifibdud alodg @ ortion
treate I n enbofll ments of the inventi. on the bow - or

of the optlef candyitpf the manifald cTheswealprevents mixme i liayiskfilfraed ang or
purified A3 ﬁurllﬁcgﬂbrgmgﬂlafvéuﬁf ﬁt&h@@ hgf_l:ﬁg Mletth %e rﬁﬁﬂfo@c? The seal can be

réversib y mad e and br oken. seal can 1 nclude one
formed by angsuppere and mgnifield ewifevestheteontagbedshotheoby bngatgmedh& angled

structur%éo ﬁ‘:olﬁ' Sg)?ﬁn:)élg, ang %?’mgg él%]poc? mgntts ﬂ%sdottgl%alf 'a%ﬁ%;g 1t glf é?)&b may "Btact a

ween Sw
surface sfitht amafoldfsuthes 813 pmd bB deallribyf ddledr 864 b-viRgs J@SBtﬂﬁ@ot

shown). :ﬂjcq}ﬁéélrr}blo ﬂrle%]:c e sea aﬁl ber}grmn%n oI g)la%p ee ‘ggtxlﬂggn zf s%%pgr? outlet
814 and manifold outlet conduit 833 surface as illustrated in FIG. 8b. The one or more angles

" structures that engage the support and manifold provide a seal that can resist a back pressure of
fluid in the manifold outlet, in some embodiments the seal is maintained with a liquid back
pressure of greater than about 2 psi, in other embodiments the seal is maintained with a liquid

back pressure of greater of greater than about 5 psi, and in still other embodiments the seal is



with a retainer structure including but not limted to
a retaining ring, nuts and bolts, clanps or flier
wa iorabises f i xt ures. I n some enbodi ments the bordT/a92d06/314136

manifold are joined by a retaining ring with a

flange. In some enbodi nents of the invention, the

support for the purificatipn cartridges and the

mani fold are joined together with angled structures

that are pitched partial screw threads which fit into
maintainB@xithG, 1Bk piossukd efiyraatéritham aboet K msp Pheoemsgemdriyer the mated

angled sfRgtgen ARy BOPRRGRE O PR o B Fleg 4R Ein O bifbl 8 Bt
from theHHfid {d eatdaRa upSiddaht dfABEHSMbANe Bl Aosin. be joined in a

sealing relationship wwth the manifold by rotating the
support into the manifold in one step. In sone

mbodi ments th t .can have. t tial
¢ hr eduembetimagp of hsvaventioh aBhtetipn R e i ehg el Uy

rémovalfog hdMcatar dRaRRbAt, 3bm&Fl 8oty @athsnindiiy oPghysibinatios df
about 180 degrees from each other. Nbre%éhan t

these fropaa flill orgdiqeid. tnslagm diltraiignapplicstions g Rupiication I“}V‘Q@dnﬁ be
desjre S| Liicls Y Qa¢s  PddIRYtiS@Media,

‘med“”Bgnhﬂ%§§?¥%%gﬁH%Bg%%&i@gEd%g%gg§&§¥%ﬁ?ia§ﬁfother.IVhegla

purificatitsi MemBrapa ot patifictioe vartriigennsmtiodongds efshemveytion can be used

2007/ 007898 PCT/ JP2006/ 314136 13 t "

o remo e e MU P Rt et cacr bR E A af Epiaton of

these frddh b @RS aRuaNBeditieRie. of this invention, the screw
fli

i ghts can be positioned on the support for the
purification cartridges while the pitched mating

partial screw threads ar.e position L

o ¢ HhenBataur harte pravp R SEE B Ao lPLAGH én be
joined t6gktek tPBAN allyQidadr Fluskidhit BgHl yhak cantedevearsiblyomalesind proken. The

rotation process through the s %Por ,,kg soge . 5. o
- seal candngfedsi onerdr giorq sraling paisERs g 4 uetigmep v glaiemetia s ©
rings, se%ﬁﬁé {ahgﬂﬁ‘i’t R4y doaSisSHRRRES £t BEtwRed blitabRsbAlihgGaifhdes dfthe cap

€~ ohe step -process for joining or separating.the
and marsfybpseaction. gFhet feal and rpi0$1tlelat>$ thp Cqurmﬁg@l‘gmtlm?ﬁflft’(?l sgeured
.. _provides, substantia |

with o (B Qe SES R PR AT R n A FOL ot BBl Pl UG, clamps or
gther suitlble fikfiads. G serae smbattients tiee bopdatd wheifdld htegpined hy ardteining

i .enbodi nents the purification cartridge renoves one or

ring withg8ngg| ecul ar and or ionic contami nants fromthe
liquid. In sonme enbodi nents the purification cartridge
renpves a conbination of particles and one or nore '
D! eClalsafe@mbbdifientsad tiecinvenionsthé suppottiier the pepifiadtion cartridges
Subsequent . tqQ the use of the filtration nodyle,.

and the poRiTo e Koined osetleb i PBHES ERs e PrLT PR L Rieb Mo

threads %?tﬁl‘ﬁt ilf.]tja‘?n inbsE@{vIFRENE B 4 Srled@) pr806s) OTIY paptid ¥erewdhreads on
W a handl e or - s

the support have a pitch and mate with screw flights in the manifold so that the purification

cartridge(é) or media can be joined in a sealing relationship with the manifold by rotating the
support into the manifold in one step. In some embodiments the support can have two partial
screw threads to facilitate alignment with the mating screw flights. The partial screw threads
may be positioned about 180 degrees from each other. More than twb partial screw threads
such 3 or 4 can be utilized if desired. When using 3 partial screw threads, they can be

positioned about 120 degrees from each other. When using 4 partial screw threads, two pairs of



ot her grasping feature. The filtration cartridge can
then be, rotated by applying force to the handle to
w0 eowomersbde pitched partial screw threads of tPer/Jr2006/314136
support fromthe slots. A new filtration cartridge ‘
then is positioned into the manifold. A handle, tabs,
rai sed structures, or reg¢gssed structures, for
exanple but not limted to 709, can be attached,
formed, or incorporated into the an endcap |ike 731
two eactnéantblegopitivaddi abati 89 degreés from @a¢hortheradn an algpenatiye empodiment of

.. facilitate a ope step .en enent of iefLecat |
s 5t o TR B FORRCETE B A 63 e
while thé BN @led @fitihg parki@l ¥t thBvagakretpbetissal onthé waeifolt hn this
~mani fold and a_ support or purification cartridge. The
embodirpens, the mepifold sad pariifation gArtiidag alse a@éﬁ%&#’&fx oiped ﬁ‘ga one step

rotation pﬂ)rcgsitﬂgﬁg}‘?{l]lg s @ CorheBPRERAERNE HhSpitdhed P& iR R Hhreads

, nvention provides substantial advantage over the use
can be pofitibnegontthe sppart fortatfdtratinnt qarteigge. t Bherdne stepuarocessfgr opung or

.rotating the,carteidge [n. > :
s A Bl s S pR I SHAS e
over theWivb Btep pr@ats diitk privt aft. Th sine evhbelimemnthepudfieationrcartridge is a

.. closed with g%ﬁgﬁ. &?e vent. and drai n permt lecular
particle e . GHieHEmPaCRS emMBLEs igh RATASI TRV S P8 PF oy motecut
and or iAHS bdrtBRinHits FBAh R id. OTH RimeRBTHodindshtstHE biiifidasion Saxtridge

that the purification nodule can be dralned . ,
removessaksattjuasion of partiolep ket o mese molecplar or 1pmcicPiaminagly from the
g bprocess. Subsequent to the use of the purification

" nmodul e, the bowl or cap can be detached fromthe WO

2007/ 007898 PCT/ JP2006/ 314136 14 manifold to expose
the one or nore porous purificatjion nmedia o

car t riubgesentdp feechse of thadiltraiop pendule, thehony Pﬁ{;b%ﬁféar?h?%m
the mangtﬁglft%gﬁgcgé P%%nﬁfof {}%%1@&f®f&§ﬂ%¢%vm% lfovidl@ vwidPPRIdle or

can bé engage séngaged in
other grakipirfoefiestnte. Vidhy diltrdtion centadgel can theenperotated oy applyingtipisa to the

media joined.to a support .cap.be en ed.ar, I
e 550 hE PR SR AL BP0 TR
filtratio® BftrRfze MMNEs pARitiRDEd pis thbintaifoldn Ahaddld, dpesasedsthetures, or

engaged or renoved from.the nmnifol d s a.single.
rocessed fuetiress K SrarmPI8 GRS HIeR Fp (e o DeiadhgdofoRiagd or incomporated

into the BH ghédag "I’ﬂ(}e ot GEht phSta8 on bIEINGAGHE Eairﬁlﬁlgé 706 & YadlBtate a one step
o individually I

| Iy renmoved fromthe nmanifold with the
engagerserppbthe purifipitmpeadndetwith hamapifaldesd prejdemedanicelievsege to

nes by joinin hem. r LG
form or%re& thefvlsg,aﬂr%w%e% d}l? r(rzl,am%chq% 512&3 ap %%?)58 ftguljri_r%%ﬁgté E:?'glr g q The one
o iR e ttastat g bntemerite o
. . ) i,z .
inventioPgERYIfe SpHIAAEPORIEAE the3F oF RS 19 BB IS Friigasto the bow
and the gﬁtg&agfiﬁé AN RIFRiSa B dt&p $196es206 i N FIG 2a and FIG 2b)

ower support plate 102b. The upper plate 102a
and |l ower plate 102b are showin FIG la

liqui

In some embodiments the purification module can be provided with a vent and
or a drain which can be-open or closed with plugs. The vent and drain permit positioning the
purification module in a vertical position or in a horizontal position during use so that the
purification module can be drained subsequent to completing its use in a purification process.

Subsequent to the use of the purification module, the bowl or cap can be detached from the



as being spaced apart, but the may be joi ned together
to formthe support 102 as depicted in FIG Ic.
waNppand7sd02 can have a pl enum 103 which all owg
flowfromfiltration or purification cartrldgesJﬁﬁaﬁﬁ4m6
fit and are sealingly joined into openings 118. Liquid
and flows through plenu 03 and support fluid outlet
114. In some enbodi ments Support 102 has a plenum 103
which allows fluid flow fromfiltration or
manifol46 ExpoSihb 8le 6:3hb1e ipdARAS pWiticahod mbdid B cafiRlgesSiBmlell ROthY
joined into openings 11 Liquid treated by the
supportfoenendisg ppashpreentigurationst i patigstiop P Bk theOryp BTt pegifold
- Qs bha DEPU AN e QU Srouls i shrifibatioR RS
an b SRS DR MSURARLL AU ld ook o
joined tpasufpodatn beengaged ordgmoEdas a lsingtungitfedn the nfen@old7a support
with on%J §f) %oieg?ﬂ%cgpufgk 1on:|'croa2 \?‘F%%SC%E §§ glgﬁaa&f s rgr\ﬁwg\fcadQFjro(:rx(;ljl ﬁxe]h%a%%‘old
asa singﬂe @thid; ordsYch sappdrt With dnoortrh@t jdlidel ﬂlﬂiﬁciﬁtﬁ‘l daﬁﬁﬂgds,d:QECMt'ﬁdges

P |f| atlon rtrjdge pport pl C
can be ignciplivs O TR 319 SHip D PR a6 (hagrrgitzes
replace&%ﬂnewoaéémofﬁﬁ{ghﬁaﬁ%ﬁh@@lu gports and or for
bondi ng during purifier and or filtration cartridge

construction. For exanple, the assenbled filter of

G ReShom FCLOR 4S8 EL kluborbl G415ty 6L £t £ an upper

supportipldté! ﬁdZVa%B@]ﬁg BnPbi thbre 6k pRMIERAGL Hdl&gﬁ oPEfinghi1t1B sped féli@celve
- inner core porous purification nenbrane 808,

filtatiop ARy IUIGHIN BERESA e 4 LR cart s FAM FIEt 1A FIG. )
and a IR LRRY piad (196> THE B Hioia by PRRREatchloRh e300 in 16 12
as bein&maead aphrt.daid ﬁlegmy tsgopediogetherdd fam thi euﬁpllomlé}Z auddpeatedaf

L
FIG. 1 Sppsht TSk Rt A Rl o Ry o Afiaibl

purificasion emtridgeewbish fifl énd(20akealingle jaihmling.opbmingolts8. Liquid and flows

throughURin [RGB MBS AEies EPF db BemBFmpimeR A eraapg pas

plenum1d4 thdPanllBﬁiﬁ LRl ovef e ﬂhﬁ[ﬂ%ﬂ% purllfiti6@Barlig6s Whibh fitdhd are
or angl e (a) between about 2 degrees and about 25

sealinglydejpedbigto qpgnigant! 8. diged trawer by the pusficatien sediadlows dhrgagih
plenumd894hd ﬁlt&jeﬁl%éﬁ?o?ld ﬁﬁ&lg@@g%ﬁor&l §96iEK314. Tﬁ%oﬁgleﬁﬁo&lhents for

openi ngs e support ‘1 ke 102a or 102 can
examplpﬂmwn@bdame phrilicatiom gsitridgedi®o elbystrated s Figh ﬁtﬂm&mﬁmateﬂlke

102ais 6958% a&é 5we%rlo ud[t%l (Ssb gPl%bfztj @E%EB) B g 1déasnLF%B§)0ar{ {h ggﬁcsaflhg media

and an fiquid bwtlet !Dlgl £k tmwamfldgbamhe putification dgeRige Ild@%r Sf)iport plate can
posi ti one i n_ope 118, Th rtial screw

have ony BRUROPLPRRFIdEey W&“ﬂé@?ﬁﬁt BY BolSeF (O HED Bemiiae and supports

and or fﬁﬁl%rfdﬁlgqiurlﬁﬁ Yueélahd 8r fiIBAGScaABE condfictdn FOG&ambR! the
exanp gnerlc or el astoneric tapes, gaskets, or

assemblgd fqltgg@f F&ﬁn Bleown in cross section is illustrated with manifold inlet 826 and

outlet 828, and further illustrates a purification cartridge 806 with porous inner core 812, porous

purification membrane 808, and outer support 810b all of which are shown between optional

ridges 820 and 821 of support plate 802b.



utilized. In sone enbodi nents the angled structures

provi des novenent of the support outlet about 30

WO bdovoekey s into the manifold outlet conduit

are engaged. Referring to FIGs 2a and FIG 2b$®%ﬂpﬁﬂ§%4tm
enbodi nent of a filtration or purification nodule 200

of this invention includeﬁsfiltration or purification
cartridges 206 that can have an outer porous cage 210
and an inner porous cage 212, a purification nedia 208

t hat oador GsR rt1a[3£2i’évaﬂ‘iréi@§1 b HelgoBitibhal dnl tHé ﬂuldUilﬁet of the
nmedi a can be for exanp pol ynmeri c_porous

supportrrF9¥ PIEPI 85 HhoRBiaHG ] 1& tb@ sustpert g hes 16 AUHE AL it Ritghed
partial R iTeqfl 1%@@%@25 hafn s UnUTaRAG s %6 PRYRY SHiR e

he nodul e 1 a |Itrat|on cartridge support
threads Z&mosmonwhwn dpposin® azfaambfahdoﬂmﬂ ootﬂetd & E@dlpanilztl hcrew threads

116 caq%éﬁ?a%(lghgfaﬁtgler@ ﬁ%%g%bo Cgéeﬁs g@; szgP e&rees R SSHa
embodiifth&HENHBBRARbY bethden 46001 6 dgieed 3Rd hiSout B a@g&b&e dhehbls ar
fluid inlet 226 and a fluid outlet 228 which can
openingsgl dtie syprofidika d82aeral 07 han beRieyided with Grringa e s, ora
combmgﬁ(;d (ﬁgﬁese 208l ébﬁ thd éigyp&@ l@fﬁﬁ%ﬁn& tTRdvide atfﬁlcﬁseal between

[Tquid flow pat mani fold 2 IS conveniently
the suppast Hgdwitnfilbgtien enpunification cardges lide d@cpasgiona@withineperings

118. TH& e}? r{i’aef Sorg ltflregc{s l(iglﬁ’t \ﬂ%%{ﬁl%&%ﬂ gﬂtssb?l%é lggnlfold Any sealing

I 'ons Wt h-bol I ZI°’ng a retal ner
means ¢tbérethaanld- ﬁngsl, fog lexavhplg p&l@ﬁﬁernt_mﬁ{asmnmlczaiés,@skdm or o—nngs can be

provi ded wi.th a an 6 with o tiona
wilizedp i pbPoaP e SR o BBk B aers S5 b At et
about 30 @t inkd e Saa TSI dQutlétRendiRUSdAGh e eﬁ‘gagecnd rical
section 230 within specified tolerance for a |leak free

seal under nodul e operating pressures and

t enpe res. e, bo r..cap 224..ca ave -a. vent 4 .
 Erom BT PSR ARG RReABuRR ARt HaTenn burficition
moduleCAO0of iHkJiasentidn itludeé HikiatioeshFuRifiCati 0l dafttld ged 206 ehas tHaRALE an

202. The WD 20Q7/ 007898 PCT/ JP2006/ 314136, 16 | ock
outer PRIPRYcagR 31q andpadiier AYS ergethe ication mehp 208 %?t&e? rapve

contamWahtd flobf B8 AFid2 4% \Mydférba%& Sor Weddiple t cgyg'%@ Rt he

outer surface of cylindrical section en the
micropproukmeinbgne 3 poras Mt veith ion lexhiangezeroensor bthesmaleedart o

contam 1! r@ﬁ%{/aq %tou}f&? ofﬁeorggtéﬁg mHltuH%' azﬁlﬂ 1<§pca9trlﬁ%<ﬂ%p§ 8 202 a

ter ca dges can be sea ed to uppor't
man1fo]21C222 layd a)bowhgxaliw witlk hptasal ‘}’elntmcirt 204e dn iembédiBents lof thithe

' e confi hav n 0.

presentypani i eEE PSR BH GG PEL et DRl T g g 222 s

providedGRi fui@ inl& Q06 BRPDS Bti@Dutl eI ffhidhidah @btichbily aftthde sealing
receives the filtered liquid and or purified liquid

surfacesfor gpsketarP-Hags arohe ke fogenegskths sedpleita a lignid top path-| Bhe
mamfol%22§2 1@6n€&%§ﬂl’y%&'&%@%mll§@vm¥ G BS1dSE& R3S 0 p\@ﬁﬂ:}ﬁ é’zin be
hread screw f he support outle
cyhndrlgaﬂdwhhb nyagasiif sdabing relatlonshlp with bowl 224 utilizing a retamer or rotatable
lock ring 232. Lock ring 232 can be provided with a flange 236 with optional openings 238
which facilitates rotating the lock ring 232 and helps maintains the shape of the housing and
cylindrical section 230 within specified tolerance for a leak free seal under module operating
pressures and temperatures. The bowl or cap 224 can have a vent 204 from a volume 223

within the housing above the cartridges 206 or other membrane joined to the support 202. The



outlet conduit 233, the support outlet 214 can be

sealed to the manifold outlet conduit 233 interior
waohaeesosThe seal provides a fluid or |iquid peghbr006/314136

seal between the liquid to be filtered or purified

and the filtered or purified liquid. The seal between

the support and nenifold pay be fornmed using an

el astoneric material, a press fit, or conbinations of

one or nore of these. An exanple of a seal between

lock rlngiﬁb Bpesiddnedion thd bow 2ALEEisRYoi il \ﬂlﬂﬂ&fdaﬂs 240nghielx aatel with
o-ring 260. FIG 2a . and FIG_ 2b ill g) te an

threads %fbspﬁi‘rtbt’ e%tefc%‘ﬁ%?q of aylindricabsection #p0p Hph B8&LDis retgfsd.
bowl 22424 b@éegg td d&é@gﬁé#h&%ﬁ 95 wBRNEL J-And2r qtlltareaaé@gegboa

t he mani e bow 224 "and mani f ol house
can be sealpxbﬂolﬂm sRPero A0enbrriage ] BOScineuilusthteslrin Fi:. rﬂé’d Tbe manifold

t 202 Th
222 can SRRl 18 v g R L b 03 PP B S SUREREAAD7 o
accepts dldtcommodates SIPPROGtedD14 @id recelvestier fﬁtetdfddlcﬁmdmxdrdr purified

o utlet 214 fi in and 0 i [

liquid whibsti pajempveb iamae tapefs e by Aens oot B Siminengles

structuré%%xkl?is ;%?t‘ﬂﬂi Hir&adg 3 Yord WD A < UTeHY sﬂxgpérﬂoﬁtfb?ﬂ AR tfl@inﬁmfold
surface . The suggfrt outlet 214 has .two or

outlet cepdigit 833 éber wepfm eutlep 251 eanchi-sgaled toithe marifald pytles aortdéut 233
interior %%rgatggt The s%ﬁﬂ%&?ﬁes 4t ﬂlpa 89 fl?m??%ﬁt%lealtbgfv?e@tq aralif c&#ﬁltt‘d b8 Filtered or

engage structures
purifiedaut ﬂ&tﬁltemdchn Iptlrlﬁthqnid t Fee srmlrﬁefvmed the suppert angrmangfold may be

formed g%ggg%)e%gsﬁcg %Srlaé | &3 Sﬁtg% Z[:toh &aﬁg oc{:ftorlg 912m91ie'h% these. An
examplESTitidhltbeBrkedn 2f143 B2 1 1fs hlwsﬂatbd by theseallinifitly exfaniplecofanqinge260.

but not limted to a reversible seal by press fit,
pol ynmeric sealing nmateri al such as gasket, o-ring, or

= J-d bet }
and QT2 TG, P iR Rk AR RBR g o Sy Bla 2 b o
bowl or @R TA aEddsin b Hieidbgight &dmnﬁrttds wséctioe 23 @dthe ngaded aﬁﬂ 'fhe{)lpbwl
ot sn b EB e Syl 0, LG, SUBEPLL 202 L0 L1y
The suppBAl hﬁsorhgngxgge supPoSiREBoRiIch @k F&tkempldQ 0SARIAG 1240 opefings

mani fol d 222 engage and stop with a turn of about 90
118 ) andegupiast xilet %lglswdwretﬂamsm@p eytiet 3pd ﬁtsrln@ 9 BOOMEYOFIPOSIS

essentlaﬁgg{)zlcp % QR A& 4hRR of L bl ddu‘fl@f doﬁﬁulmﬁpﬁl &5¥Rir8n the

oné or nore cartridges 206 wt
mamfolp wuriffcie QAT.i ‘Bl suppolb patted 2124)@,8 twher mamft mg&gew$tmen 8tb sush as

+ butnor PR Ve, o PPN e e Ggrod B8 il angled
mating ﬁﬁi&ﬁirésltﬁ‘tth@lﬂutlelt Borluit@s3 Qﬂth@(ihdfiﬁﬁldamﬂi 4 fued oftabeuft Mrees or
or the outer cage sppor t

for th
less of th%ﬂ’é’PP‘i* 8-t Te eagrmicat o tae 8wpey 24t wﬁm”?oﬁ Fegh it 353
forms a %Rﬂﬁ@h Ody] Y& sy thxﬂBl% rbut ASTRElA S RYersib seBNATER fitd

|mt|ng exarrp atvvo plece outer cage IS
polymenc Bqa,bng agtedalispch as gasket o-ring, or one or more o-rings between the support

outlet 214 and outlet conduit 233 of the manifold 222. In some embodiments the angled
structures 216 engage and stop with less than a full turn of the support 202 to form a fluid tight
seal between the support 202 and manifold 222. In some embodiments the support 202 and
‘manifold 222 engage and stop with a turn of about 90 degrees or less of the support 202. The



FIG 7 where cage portions 710a and 710b formthe
outer cage for the filtration or purification device
wWOdB07/d7898t ai ner can be used to seal the cap opcP9Moos/314136
with a section of the manifold. The retainer provides
support to the bow and section of the manifold under
condi tions of use and magftains the seal . The
retai ner maintains the seal between the bow or cap
and the section of the manifold under the pressure of
punﬁcaﬁ&?mfaﬂnﬁfaﬁe canbeSRARRf N @d v ¢stridhes JV6Esithithe pinsfidation
ected during coduct gr manuf acturi ng
membfa@ﬁ gp%ttﬂi“‘o‘?‘i‘mlﬁﬁesé?lﬁ%cf t°giﬁ%%}lﬂ’?ﬂ% A% the pressure is that
expected in flat panel display processing; in stil
ot her enbodi nent the pressure is I ess than about 60
ps I . ThRoMe E:ﬁub@diﬁle@ffs thehifndr Y ekt @Bmbiahéisippait €sh bea sthele piece
2. or FIG , the re i ner be a locking rin
construcsign. &} Othgseglhoﬁﬁ?en&saﬁﬁ % Ingex 4“3&5 dheyer spgersygport kﬁﬁ g‘
her
membrapt 96 BAR R SUZOL 3 PPl dPOR (O LR o RO Bdr highe
temperangesauﬁwe pxeemde @avenflimiting example ofgt tatioi pagve ofter h@ellb@wtf?@ed n
r|n [
F1G. 7 v&h {on??gﬁ ﬁ § (% {omgﬂgee é} ér)]fé)'r ?}% r%?&tg&slpog@ml 1<fa'aon
device 6. tenperatures above roon1tenperature and operating
" pressures where expansion of the bow or cap 224 or
1024 and manifold section 230 or 1030 can occur; the
retal A”raﬁn%lj Jelﬂ ﬁZed% séaﬁ)gl% cQ?bﬁl{;&bl%ﬂf J‘s%cﬁ&%ftf?@ﬁm?&d.
t hem [T qui t1g manner. |n
The retaemdmﬂbvm BlSppr‘t td the biom emi sieon'mt dfehdmahifad um@p camtbitions of use

and mai%gm}s éﬁ t ng?tﬂlg?rl 1{1%1'11 sef\ﬂ%fg\iv%enjﬁ toa tc?pe%qﬁictﬁlg section
of the n2@dbld unmlth@p&ﬁﬁfe%f @LfluitAn kofk Eﬁbbcﬁfm&m@ ﬂqetﬂﬂ@sﬁl’ﬁ apdatof
the bow and nanifold, in sone enbodi nents..the

expected dUringhFATTIENICIOB BRPYRCTRTIE FRSTALioR, 18 iofher PrPodimSHE HﬂsrPaeSB‘éfe 1s

that expeQb@ GO0 Barl bls Cq_lld% rdcb Qe 36811 oter Bmb&diRbMGhe pfé@ure is less than
2007/ 007898 P 2006/ 314136 18 As shown in FIG 5b

about 6@ psiFIyergenssafdheringention illustrated in 6k & og BH@ (08, the gtainer can be a

lockinggi)lz}%gg%g) q%%%hefca,?ﬁ ﬁ%ﬁgggsé’&}%gggoﬁ‘ﬁéjﬂﬁl QhYs ﬁpmwzﬁ have

mani res e lve
one or ti@relopfisrahveidsz3Bt drd03®that ﬁmmmséldb Grs8 &heaetaﬁ@f)and can facilitate

rtasionigF A et it T 2t & 1Rt o CioE AU AES 508 ey

sta.bllltyI B tRdToBISS ?ﬂhg %Eﬂe)élaﬂy ¥EdmbehidsBotOrobMaempaataiaidd ophieting
detents, Tor exanple 862 can al so provide structura

pressurgs vehter heKPRRsion qféh%nwlqu cep Eor 1924 grel wanifold protion2300m 1980
can occtcff" H{%C}Egam%%z\?nﬁg 2-513.%r 463 2RLA %%h@%l Bt tRéth iR Buid be 1:Qhid

enin mani fol d outlet 833 can contact a
Ughnnammer surface of support 802b at an outer and inner

In embodiments of the invention the bowl or cap and section of the manifold are
shaped so that they can be joined together to form a liquid or fluid tight seal. While there are
no limitations on the shape of the bowl and manifold, in some embodiments the bowl and

manifold section can have a circular shape and be joined in a liquid tight seal by a retainer.



portion respectively, and provide contact points and
stability to the support 802b and can help prevent it
wao p@modishg i ng in the housing. Simlar stabilitycoaroes/314136
be expected for a support like 202 with multiple
~cartridges that also has a interior plenum The
detents 862 can be fornedigith a bottom portion of
the mani fold 822 and extend into a portion of the
mani fol d section 830. As shown, the detent 862 can be
‘ f ai sekb showmin FEG. Bbtor Hi6o¥a an FIGresh, oot dr B detents, for example
ured.to ow.drain tha
se2 or $okan B gostioned s A e SRR o hem i RSP s 322 esbtvely, or
a wall ik secB@ofahé inaniddlt ¥30 6esl0despcsasdy, iand uswdtte picvide d sukfece for
an o- rlng, gasket, or ather terla
positioningan hgldings ppod Flt°%|aﬁ ka2 Sb% tip 2R ﬁ%emﬂﬁﬁ' rffme@ reqﬁ*?/?é‘ to the
housmgd %Q BLtentS For é!ah{ﬁ‘lé‘%z%n L136 pRRSEL @bt Brdeml for the nfaaifeld 822

cartridge to stabilize'it, or elimnates the need

as well efscthe bottcmpo%ﬂupgpm&mb pihgtdetents 862 and a tpp sugface B 7pf an opening in
| on ¢artr [
the mangu f;g énlde ﬁaf‘ tact ‘i'%ér sgﬁ?%%rf igﬁp%?lf]f; 02 8@?@%‘?‘? alﬁd inner
portion fbﬁﬁecﬁﬁdy@nﬂ@ﬂoxpw ttdncmt prmtt had stplehityng tltle:lsﬁppért 802b and can help
|fodoutl t 433 Cc ct t ort. 402 at

provent gD RIS AL GORTISE oG BF Q0T G KL PP PHFORE K apport ke 202
with mlﬁtltmp Q:Hrldﬁggthﬁf‘ﬂsd’ﬁaﬁ ¥ 8iVeribr plédudin TR delidnBOBG2tah be formed with a

housi n]‘g when one or nore cartridges 406 are renoved or
bottom pergompf the manifeldi33e asd pyend mtmwmam af the magiipldspetions30. As

shown, ﬁl%?fle%ﬁt Cf:tap Be TREH I th%%%ttoﬁrb? tﬂeﬁﬁ%lﬁ)lc@gﬂt e c%HHQ&E& to

he position of the angled structures al ong
allow diainagt efthatpontiort ckfehsmpquﬁﬂd Altop shrfage bbthe spmifplel, fois gxsample 817,

.ovi de ad b it
can optl@;%%lﬁzﬂpcélugeo%/sqaﬁ lgﬁh] Ting, g?gk?t ({%ﬁﬁzﬁég Bl%etrra% ffrcﬁmdly
sealing fhétslsort et 802b to ﬂhbSﬁdhifGldl I’T@etibtemmﬂﬁﬁ Elimthates ltltel eed fd:rhlm bowl
stabirlity of the support can be E@' roved

to toucllph AR 1O HAMGe T SIS OMSBATH LD SUEHT Plfpe 12 rods

’ g@rﬂﬁ ERcA m&Hia MUlAdel Qa1 RratBaGh m@am e
to hold ny Jﬁg{)gﬁ'rg?%ﬁo{ﬁ s ch élrilncallelll ;Hcgrrpatll bl g W th

t he
detents file 462 araltai top pentian of thejopening # bhofghe masiold wutetddp gan contact the
‘supportaﬁ Cr'si u reeorand é‘%{g%gkw ?de s%‘il 't(ﬂh% s rt éﬁﬁ%n_gl:e%leﬁ% it from

mert c ter , or conposites
tilting 1@ﬂlepﬁhsdﬁ§wheﬂ\bﬁdbr\tmre omsrld@ 200atE @@17(8@8 or installed into the support
PCT/JP2006/314 36 . 19 f”{lﬂf s such as carbon, clays,
402 whepsthe snogt 13,3¢3ledre the iRanito me enbodi nents the nodul e

conponents ate polyners, in still other versions
t hermopl astics. I n sonme enbodi nents the polyner can
i ncl ume Rt afildaspporydutiet amrth@posyitdnaditsanglddestiactgtes along

e oS HR RS s AR sooon

For exa&@lb bﬂ%{c&&@m Eﬁéﬂ@ﬁ%@@f&@@ﬁ oti dts@let, Hithaht dbetasinf eanifold
A m ETFE EP, PV PVC, or others; in
outlet, the stab111ty of the support can be improved.

Materials of construction for the module components such as the manifold, cap,
retainer, or purification media can be any material that is chemically compatible with the
purification and or filtration process chemicals, pressure and temperature. Materials may

separately include metals, or polymeric materials, or composites of polymers with various



still other enbodi ments the pol yner can include high
tenperature polyners |i ke PEEK, PES, polysulfone, and
wWdeob/idees FI Gs. 3a and 3b, illustrate a filtrg
purification nodul e 300 having a cylindrical Ekﬂﬁm&&n4m6
330 of the manifold with liquid inlet 326 and |iquid
outlet 328 and bow or ¢ 324 with optional vent
304. The nodul e 300 can be”secured to a substrate or
tool surface (not shown) by screws extending through
fillers st a@%ar%é@  clay® AhandiBesaind tRdfke. HSsoRPUMbodIdTkGhe Bldduleand
. simlarly inan embodiment illustrated in FIG 5b), the
components prezolysmersyoiel stilbotBeroveesigns Hrermpplasgics) el an\beweaﬁs the
[ t
polymef G Rt Aol oH 3 Bl Ry RS il S TR M1 4
high mdldstmlac weightipolgethylemeeodriothersa mds oogt eingiod sieamtsi mﬂym&fr caﬂn mclude
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still othsxcamoatmém t8é pbliyhef @hiifdudeietolempeiaiutd sajmeas hlaé PEPK, PES,
quid. Gauge and or vent holes 354 and 356 al so can

Pobmﬂ@@eﬁpéﬁﬁﬂﬁﬁ in the manifold to attach gauges such as
pressure gauges during use. One or nore gauge hol es
such as but not limted to 354 can be plugged during
u s e HGs cisld S b3Mstiate ©ARration ﬂmmﬁgamaﬁochmee oaliseink a

ustrated in FIG 3a and a n
cylmdrléaééﬁisw@s’%P the F‘@Péfpﬂé’i’lﬂta]i’f’é‘tlf len o Byl { Sleids B o
cap 324"%iRd §RloHal veRCId40 'Th@ %dﬁEBOt) eFbd REured foof suBXaPbSool surface

retainer 332 with tabs or retainer 1032 with

(not shavirg fhy ecre g exteamding hrawsh bnles #4008 44, 346 prbiSa Asahown ayFIGE 3b
(and snﬁl%% if i Qﬁp&dﬁﬁ%ﬁxﬁn tekih hl?Fﬂ?ﬂ})f ?iltl%%%h Pt%%@o QU B30

I mensi ona erance o
provided extithi Weirorcd&mn bele 30 swhdrain hobeckS 2 tip theemanifaldrthathein fluid
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manifoldl €86 ’vlérf@ oatdiri me&oawr @alﬁmﬁgi Senmeyaltt)]dpllnggug dimdgl h& and
use. Referring.to 4a _and 4 ati on or

opened yppr GargPAgtion ot A" o gAY s G gt otes

354 and™ J61h1BRGA 88 BloviRAtY e &ﬁan&&é fo £B2h 9fu dgm@h RY wefsgue@%augss
or filtration cartridges joined to support

during ysed Onp er mare ga@gﬁhaigszsucls@qdﬂp@ mat 1zmlzed| tpdh4 a@sbea)mggeii during use
of modl%ngb(ﬂf ofic-8r mei%vg ?%e@%rg Gheat ﬁmsuaég iPRICEYa biY PRYS 044, non-

osi ti one etween outlet 414 WO
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ST i e S
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is secured to cylindrical secti.on
The dlmﬁaﬁ% |t%lerme RAithreRines fap brehosen op made o m@ewnrtgﬁ ge?a&svg

position of the cap and manifold sections such that a liquid tight seal is maintained during

pressure and temperature experienced during module use.

Referring to FIGs. 4a and 4b, the filtration or purification module 400 comprises -
" a bowl or cap 424 with optional vent port 404, one or more purification or filtration cartridges
406 joined to support 402, and the manifold 422. Support 402 includes a fluid outlet 414
having pitched partial screw threads 416. An o-ring (not shown) positioned between outlet 414



havi ng spindles or tabs 434 for holding to turn the

retaining ring 432 in the manner descri bed above with

waetoremgs to FIG 2a and FIG 2b. I n use, qu

filtered enters manifold inlet 426 and passes tﬁﬂzaﬁﬂlw6

purification or filtration cartridge(s) 406. The

treated fluid or liquid %§ssing t hrough the

purification or filtration cartridges 406 flows

t hrough support 402, through support fluid outlet 414
and marfHdH %ﬁ{ fgffﬁﬂ L fRAIsE Dkt rdddldeRl. RS 'ﬁil%ﬁoxf"l%gdlﬁ@ dod &ndbe k§ecu1red to

mani outlet 428 to a point of use.
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500 has a fluid or liquid inlet (not shown) for the fluid to be treated and an outlet 528 from a

manifold outlet conduit to remove the treated fluid or treated liquid from the purification media



and transfer it to the point of use. FIG 5b

illustrates one or nore optional detents 562
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can be removed, the liquid exits the cartridge through support outlet 714 to a manifold.



22 Referring to FIG 6, a portion of filtration and or

purification cartridge 682 is shown that can include
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or liquid feed to the module and the filtered permeate and or purified liquid removed from the

purification media 808 through the outlet conduit of the manifold.



WO 2007/ 007898 PCT/ JP2006/ 314136 23 FIG 9
illustrates an enbodi nent of a seal between a portion

Wb 2087/0@bs or cap 924 and a section of the nmapj
930. A portion of a retainer 932 with tabs QBEt}@#QONKMLm

positioned on the bow 924 and is provided with

retai ner threads 940 which,mate with mani fol d t hreads
945 on the outer surface of manifold section 930. Wen
the retainer 932 is rotated to engage threads 945,

bow &40 aaRukes Seahtddinhdt BB chPhdiwsG pRitordFR bowl or cap
utilizing an o-ri éhor other sealin naterlal 947,
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materialwigse a purification cartridge 1006 haV|ng support
1002b and endcap 1031 with optional handle 1009 and
purification nenbrane 1008 fluidly sealed to the
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provided with screw threads 1040 whi ch can be engaged
with manifold section screw
The manifold 1022 is provided with a fluid inlet 1026 and a fluid outlet 1028.

The manifold 1022 is conveniently formed integrally with a cylindrical section 1030 which
mates in sealing relationship with bowl 1024 utilizing rotatable lock ring 1032. Lock ring 1032
can be provided with screw threads 1040 which can be engaged with manifold section screw
threads 1045 by rotating the lock ring 1032. When the lock ring 1032 is rotated, bowl 1024 is

sealed to cylindrical section 1030 utilizing an o-ring 1047. In some embodiments, the purifier



threads 1045 by rotating the lock ring 1032. Wen the
lock ring 1032 is rotated, bow 1024 is sealed to
woybiTndrgegal section 1030 utilizing an o-ring BOATR200¢B14136
sonme enbodi nents, the purifier WO 2007/07898
PCT/ JP2006/ 314136 24 cartridge 1006, can include
outer porous cage 1010 an§i4i nner porous cage 1012,
that can be sealed to a inlet to the manifold outl et
conduit 1033 by partial screw threads 1016 and o-ring
cartridgel 98, & iRGh MGG RERE chdd 1010 Bed inAbSloré dafe10manibhndad be
outlet conduit 1033 using the handl e 1009.%Qs ho I.n
sealed tq} @let fo the mapHeldiqutletcansshl 438 by partipberse: A iole gdkering
i i i le 1009.
1060 by o SHRR AU fpf DRy AT BHIS KBRS 1083 Sk b andle
Simlar to the nodule showmn in FIG 3b, the nodul e
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gauges 19dkg mPdHR LOPAWBENSGUt | et 1014 and a portion of the

outlet conduit 1033 of the manifold 1022, (simlar to

860 il-lustrated in FIG 8b), to forma fluid seal

t her ghgthseRferridd® KGp1 ddad RG] tenin oalectni®dindntitbe t he

__purification nmenbrane . 100 t he uri fication
purifcafgngsiige | 04 5 Gt 14 AUIE Tpoi megBahed Rl G threads
1016. Agmlﬁﬂ'g B&Y <§antb€§;om15ﬂefdi teftbdeR Butl&a01 4 hidlBLp OG0 fifE bttt donduit

y the manifold section 1030 and cap 1024 may_ f. rtEer
1033 ofithrechand #141¢28; dsimslaptociop illwirated ahFI@gbk t%f?ﬁfﬁ@rﬂm@ 53

therebe‘%a%élg sﬁ%err;%?tq 0%48 ﬁ%ﬁﬁgﬂﬁ@ 232 A02e géﬁ‘ﬁca@‘iﬁn aRebAhe 1084 and the

s an outlet 1014 that receives
purificapion inkin®chnt lisjiothed tootive Siypodd002h. dgeome e@bodinteatsitioy puaifigation

. directs it through.the ni.fold outl uj
crios O e o BR8P o0 Sl LR hor
support 1811, R lodtel ippoft @R 1N © behd¥I S0 thalsupiorcEIN2bent an tehdcap 1031.
outlet conduit 1033, which acc _d%t enﬁ@rgt |$I. sglroﬁég/
The supppitd A0RD heo 26 optieitPi4; aglaﬁ%\seﬁtp}lﬁ!g%@w o e cariidge
interior Bfd di}é&é B8l oB 1 Snni P bik ek Eorldikta b3 R2fe AAMifGIAEAS 1028
purificationor filtration cartridge 1006. where .
The intqyaaltsificesf ngeifsld 1882 eaniiaae slotsnwhich sambesin theeytlet conduit 1033,
.. contam nants.. or ' ' [k
which RO Piriiorenaep ST 8 sinok 188, Bt IRRPAR
filtered BRI LAt 1026 dntl ieatbrs fustifidatidnea fidtsatipurcaftiidget 1066 where
particle;cs:, %2%2@3%?@%@%%%@{1%&9 E]on?cupﬁga%im{nltslj Iog an%lugolm%tma 18r]1' Lc")f t\f\{géecar}e

removed from the liquid as it passes through the purification membrane 1008. Purified fluid

leaves purification cartridge 1006 through support fluid outlet 1014 which is positioned inside
of a manifold outlet conduit 1033 at an opening in the manifold surface 1017. The purified
liquid passes through manifold outlet conduit 1033 and then to manifold outlet 1028 to a point

of use.



of a manifold outlet conduit 1033 at an opening in the
mani fol d surface 1017. The purified |iquid passes

wo booowgizegrani f ol d outl et conduit 1033 and t henpdDIP2006/314136
mani fold outlet 1028 to a point of use. WO
2007/ 007898 PCT/JP2006/ 314136 25 CLAIMS . 1. An
apparatus conprising: a nma2fifold and a bow joined in-
a liquid tight manner to a section of said nmanifold,
said bowl and manifold housing a purification
menbrane nounted to a support, said support has
menbr ane supporting por%%g&a$§d a support outlet, said
support outlet fits inside o an outlet conduit of
the mani fold, said support outlet has two or nore
@gghfd ructures that engage with angled mating

CPYFYE “BPPYH® out 1 et conduit of the nanifold with
a maniféldand ®bowab fWiliedID a diggidaipht Manted $Ga Sdctibi 6f Sitppedifold Gaid

forma lig tight se betmee sai d port and
$9rY a%tﬁwgal%hwmgwrgjlﬁ brape EORFER 10 A HePaTy fid support
%Hspﬁ’lgﬁlbraﬁb' E& t f %‘ii)oﬁignl ES| a%ﬁ%}é‘{ SutlRf, shibl Quppon (fu;i’llefjﬁts I1n51de of

forma t seal paratus of claim
MQﬂ'éettCh@WIthﬁjmmlth@tSaldégpmﬂ Qvﬁ t baspgpoor motg dngledfsgpptures
t

?%st e@a%le @vltﬁ ?@% \éﬁgg gtgtgcgfreg I; %e?%ﬁ& coﬁ@19§tq E‘II%III\MIE Qvﬂh a
®|irnto|ﬁ ebat 9@ degreeslbr 16k of thp papratiis f@fn cliqiidiightskabetvdes said
angl ed atrgctugg of the support outlet are partial
SHIROLIfLd sg! gbparatus of claim1 where the support
outl et and manifold are sealed in a liquid fight

manner by an o-ring . The apparatus of claim1 wh

ere
% nkhepparriug of ¢lawn h@%wath@smmé Rutlefand ppfled copquitef the manifold

:&nﬁaﬂiﬁdﬂgﬁ§mﬂ0'”ed to one or nore openings in the
support. 17. The apparatus of claim 1l where the

3 Tihe hpeatisoof cremtveieee the amgledigtictugest duthe sypporttoutld. forfingn

angEe R ot 248 hB0u] 2 i VR 8 i oS X
1nummnﬂukgmfﬂgmeggncage a purification nenbrane an

i nner or ous age, ai i nner, and out e
4. The app%ratus of c alr% 1 where ghe angled structures of the support outlet are partial

threads.

S. The apparatus of claim 1 where the support outlet and manifold are sealed in a liquid

tight manner by an o-ring,
6. The apparatus of claim 1 where the purification membrane is one of more filter
cartridges joined to one or more openings in the support. '
57. The apparatus of claim 1 where the purification membrane is bonded to the support.
(8 The apparatus of claim 1 where the manifold include one or more detents.
9. A purification cartridge comprising:
an outer porous cage, a purification membrane, an inner porous cage, said inner and outer
cages sealed to a support, said support includes a support outlet, said support outlet has
two or more angled structures on opposing surfaces of the support outlet, said angled |
structures making an angle of about 2 degrees and 25 degrees measured from a line

perpendicular to a rotational axis of the support.



cages sealed to a support, said support includes a
support outlet, said support outlet has two or nore
wWwoabe@oxbg uct ures on opposi ng surfaces of the ort
outlet, said angled structures making an angrg&lﬁ&m“‘“l“
about 2 degrees and 25 degrees neasured froma |line
per pendi cul ar to a rot atiggal axi s of the support. WO
2007/ 007898 PCT/ JP2006/ 314136 26 10. The purification
cartridge of claim9 where the outer cage includes two
or nore sections. 11. The purification cartridge of
claim9 where the support outlet fits into an inside
16f The prmfidatioh chrmidige ef claion@iwhere whet duteanagepecliday twa oamore
Sec .onni fold surface. 12. A filtration nodul e conpri sing:
2 %ani fol d, a bow joined to said manifold, a support
Rule ;'rhla pnﬁmlraablh tatiridbe bf dl4ied ivbere Glay suppatpasiet ﬁ?:ihtofmﬁhsﬁ@ ofa
a ter yer, a porous, outer e. surroundi ng the
margif elef sapdht wigh 3p PRERINE i ARAnItBI aSTopor i ng Sai d
i 14 £lirali gV Bbdid®EorRprisidest fluid outlet froman interior
vol une of said inner ca sai d support havi

e, . ng a .
a mgnifpld) 4 bwldﬁineﬂpt@ﬁpidg%anéfe%} ppyPper &or agtlurghify f ﬁitm%an carjridges
ML . . ) .
S L o A g R BN s
sraiedcaigie sgpoftingisaid diltet layer and a dist dlurdeavitlpdrein as gitetior volume of

support and nifol.d joi ned together with.a uraljt .
SRR P a3y P e WiSto R SF bhEinalid Bifoh B id pitiatiey
vof $aid frspflwid aliildty, saifl ssppoelialing gleécnd 113id obklet amd dulued gth from
claim 12 wherein said rti.al ,screw threads are
ﬁ%@’i‘?ﬁ%ﬁé‘&tgﬂl &Htletéﬂ%’?‘f‘a?mgﬁﬁ_"f ace of said fluid

saiduppt andliflanifblig ofied tgethel with @b Rivalidy YRR Ser&tifeads having a
partial screw threads are positioned on said

Riteh Waich mategvithieluiphyofscgw tHelts.m 12 having two of
said partial screw threads and two of said screw
fl i’n%hts. 16. The nodule of claim 12 wherein said
13arTihe atodsleoéelainh t 2 whereinaeid partipl sas¢w Hecade are posibiongd of an
exteq%gglﬁga%emqimgajgut?etdegr ees. 17. A purification nodul e
conprising: a nanifold, a bow joined to said
mani fold, and a filtration cartridge having a
flf4|. l'Ith{a %}oldglg 0 glyuen{ 12 wherein said partial screw threads are positioned on said

manifold.

LS. The module of claim 12 having two of said partial screw threads and two of said

screw flights.

16. The module of claim 12 wherein said partial screw threads have a pitch between

about 6 degrees and about 8 degrees.

17. A purification module comprising:
a manifold, a bowl joined to said manifold, and a filtration cartridge having a filtration layer,
a porous cage surrounding the filtration layer, a porous inner cage supporting said

filtration layer and a fluid outlet from an interior volume of said inner cage, said



a porous cage surrounding the filtration |ayer, a
porous inner cage supporting said filtration |ayer
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filtration cartridge having a handle on a first
exterior surface opposite J;rom said fluid outlet on a
second exterior surface, sald filtration cartridge and
mani fold being joined together with a plurality of
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Pej2 secghd exterr spdtdgeen said manifold and said
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screw t hr s are positioned on
ﬁmeafdaha/mg a padhdvifithuindteovithl a:eplurahaz of Flvés v thgl asscreny flightaiton
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two of sald partlal screw threads and two of said
screw flig 21. The rmdule&([)f claim 17 where said
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19. The module of claim 17 wherein said partial screw threads are positioned on said
manifold. ‘

20. The module of claim 17 having two of said partial screw threads and two of said
screw flights.

121 . The module of claim 17 where said partial screw threads have a pitch between about

6 degrees and about 8.degrees.



