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WO 2004/ 094022 PCT/ US2004/ 012247 -1 PLEATED
CONSTRUCTI ON FOR EFFECTI NG GAS TRANSFER MEMBRANE
WEACKERGND OF THE | NVENTI ON Thi s invention r alGes004012247
a contactor and process to effect gas fl ow between two
fluids including a pleated porous nenbrane. More
particular, this invention rél"ates to such a
contactor_including a pleated porous nenbrane and a
PLEATD GONSTRUC RN QR E RIS BINC §AS TRANSFERMEMBRANE
with the pleated nenbrane. 5 M croporous nenbranes are
used in a wide variety of applications. Used as
separating fi BACKGROEND OFOVHEINVENTEONand
bacteria from di verse sol utions such as buffers and
t hEhig Hgf@ml@n redatest ta,arqopq@c@épm Progessite ekfegt gas flow between two fluids
n [
inctu3 A RERH biBh RREY Mot bR (R RH R Rl (3
contRfRGRI6dAg a pledteddPordUisendnirane@idl a Bdfflevieans for effectin contact ofa
urification processes. In addition, they are used in
11(1‘“‘5@@%@3?"“&%@?19@@ megbyances, where their 10 hi gh
&h}% sg%g : %)?aélgs ar%g#%; ﬁlaaf’\sblé%aﬂg ﬁ%&gﬁ@%ﬁgg@d Useg as separatmg
ﬁlterﬁfﬂl‘i@f @ﬁﬁvé padtielet @i badietl Réth|dyver® soltiRidas Sidhths Buffefsand therapeutic
absorption applications. Contactors bring together two
contayming selutipnsan the parmpenytigal prdustry, ulsppuse aqyequs andprgaic solvent
hase .f the r n r|n Q
solutg) hglp gthéoelﬁcggoe (is Walgr Ig%% ﬁ%? oc%s;&g C,%nn?m or{ pﬁ? ggaet%ls "P(gp waﬂter
purifit@Gon pﬁuesaemadaﬂhaﬂ sthey are w€dlindfiedas dalpaedtittdedites, iwhere their
which a gas or a 15 conponent of a gas streamis
high ag@glrtﬂo@@ulntwn@qu@ge@us ahsquitigndiad A5eHIng PIOPerIest her

id co dlssolv
" SRR iobmetiPats fre bt i nERErR Byt S picY Ty ro? BBgassing or
gas aﬁﬁﬁﬁﬂi@ﬁ ﬁ)pﬂ’lh@tiiﬁlst @ohﬁﬁ%\’ﬁbﬁr{getogétﬁét(t%%a&ﬂsl €. |tﬁ/oﬂft’u1d phases, or a
exanpl e of conventional gas absorption, gas
liquidiard gl gayphasetor ithe pupess©b trbnsfgrring@momppoentrfmneas@phaheto the other.
as/liquid.surfac ease ,the.r
A cof fmurd st is PRGBS e s e it e Bishe ges ora
compdneicor aas \éﬁéaﬁi@ 1SYabs&BQcP1nei Bqffi. BRuiid @dbaskicei aﬁ@ther example in
sprayed or the liquid can be transported as a th
which i |hquidrcontaiming disselvedgas io pentattedwith eh asmmyemmmmm ora
cked towers, .etc. Simlarly, drop]ets of an )
sepaBfiatass TEmpre e aisaled s T sk aRledr SaenBiml eps somption. sas
bubbi& afiiepeedlih @R abRibing ﬁﬁ{ﬁ%‘% GRIr&HIB ﬁleag&g/lihﬁﬂ)’suﬁ%éjﬁe§ and increase
have a ~ deficiency as the individual Tates of the t

the rapt af wanstearmd the dpecientdpabderhed fromathe gas phase. (Epm\@rsely, dr0plets of
hquuﬁ] Sq,p\%)%e or bﬁ;?ﬁi& %?gxetfeLtOOd]:)cg%eél gt {nél fili 1?1tcou§ter-curlrgnt operation

of spray towers, packed towers, etc. Similarly, droplets of an immiscible liquid can be

dispersed in a second liquid to enhance transfer. Packed columns and tray columns have a
deficiency as the individual rates of the tlwo phases cannot be independently varied over wide
ranges without causing flooding, entrainment, etc. If however, the phases are separated by a
membrane, the flow rates of each phase can be varied independently. Furthermore, all the area
is available, even at relatively low flow rates. Due to these advantages, hollow fiber
membranes are increasingly being used in contactor applications.

Hydrophobic microporous membranes are commonly used for contactor applications

with an aqueous solution that does not wet the membrane. The solution flows on one side of
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25 nenbrane, the flow rates of each phase can be

vari ed i ndependently. Furthernore, all the area is
woeaihebize, even at relatively |ow fl ow rat es.P@UESH04/012247

t hese advant ages, hol |l ow fi bé™ nenbranes are

I ngreasi ngly being used in contactor. applications.
the mgrhrata A5Kh %‘%ﬁ%ﬁ?tmwﬁﬁﬁﬁﬁﬁ%%ﬁlaaﬁ@ &Wﬁ%ﬁﬁb‘&e other.
Presdupds SHALR a0 bf amhérﬁﬁidh@m maththihed o AGY ﬁfeyﬁlgﬁg},ﬂeggupéldoes not

t hat does not wet the nenbrane. The solutio OWsS on
overamee the deticdl pEs1e 04 (HRIIERRraRE; RhilSE (s 121822 ddes ridt bubble into the
. .menpbrane and a_gas mxture at. a | ower pressure than
hqulii-hgbn%ﬂm%wefﬁhgwssae@h%( s solutgnoutllipEede e jores, depends
direcﬁy dg o m‘é%ﬁaﬂ%’gﬁ’ tPhakEMhe n'i%?hﬁkhﬁé, 'ﬁ%rs%gr <fri‘ﬁﬁ% gbl%esiié Shd

pressure does not overcone the critical pressure of
membianemddticoky omthd sarfaddahsivmef thadiqdidan contactbwilibthe gamplivase.

the, liquid. Critical _pressure, the pressure at which .
Hollgw dibsymgmbresiire primarily pred;bseayse Héﬁ'ﬁai’é’éé’ tyiyiein@syery high packing
densfty biishoh BXLid Ry PUBAE ddhiny Pfled (B (B ShobiNorHRAN Bfiting surface per
volumlke b€ tHel devizs. W, ey haghetoperitaiwith thehfeed tamitdcting fthe inside or the

contact with _the gas phase. _Hollow fiber nmenbranes

outsige ghrficedaprRding e i hisbida mose advankageeusiin thepardculasiagphicagion.

T oA Ko S AL o
liquids) FGexaesipe; or oadddrrzasdoul Bebstace ¢ea lighido Fot &eynpleozbee is added to

operated with the feed contacting the inside or the 10
very giiesy Her te prevadea solutiahior NaslyRg semicAndustaryyaders.

d . ! . . ! | cal
SOXFRRRLTO! Lot A SHbA BOENLSA B, wrtElin o
hydréphity Rieflibses Ml ag dsemoplastio pdrilaotitised potanas allows uscowith low
to add a gaseous substance to a_liquid. For exanple,.
surfagg tsnaion diqhidge Hor exampls, yrighliy eorygst erdevelopers ypageinghe semiconductor -
man S5 £l ity B9 N STAEIEIANEL BBl iy S g pftanc.

Thesk dev ok aesuld BhtPeargased with yoied Mitioporvashieaibesmes Bedhuse the
~as thernoplastic perfluorinated paolyners allows use
liquigyivonld iptudes thepaess at bgpressunes yeadpnd peaneass sAysieg solytigm lpss and
excefi RSNy S RRTL ol Bl Bt STFEEAS! s mass anster
resisfaBERISH gag tafsPolt ves, such as surfactants. These
devel opers coul d not be degassed with typical
m Migpperous mambianaheay eiceoatiseousiperousistuétyraibafl extends throughout the

intru he . pQr t t ressur used..and.perneate, .
membiRhE Workg i st Gopsiay BEGRR B FoHS G bR Foximately
0.05 afletoh it® BpprbXietakdly 10.0nhiB&nk hSudPmembibd shndean he/foRff sheets,

to the mass transfer resistance of gas transport.

tubesyor helpoy GbersnBlepwridbershaye the aslyantagescd Heipgrablesto be incorporated into

separsa}ixrléJ (Clévl{cr:ees att HF‘ p%c tiﬁé‘ gnstltpers.o rv]&%lszter, EIQEOW fibers have the disadvantages

that they are difficult to form and are therefore expensive.

Accordingly, it would be desirable to provide a contactor apparatus which effects gas
transfer from one fluid phase to a second fluid phase without the use of hollow fibers. In
addition, it would be desirable to provide such a contactor which effects gas transfer between
two fluid phases with improved gas transfer efficiency as compared with presently available

contactors.
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menbrane. Workers in the field consider the range of
pore widths to be fromapproximately 0.05 mcron to
woagprexzzat el y 10.0 m crons._guch nmenbranes CROTS2608012247
the formof sheets, 25 tubes, or hollow fibers. Holl ow
fibers have the SOVARARICOIOTHRGINWERTION O be
i ncorporated int | i gh packi ng
densbith@sr isipevederl conlpeisingvanfduteteusiage fleated membrane cartridge and
di sadvantages that they are difficult to formand are
one of hhupldyef g%@éﬁ posphonefd@lrav e the inner §igtacg op the housmg and the
desi . . .
outer ST e 18P IR BRANACO ) BRARL A Hfer bl oftheypleated
membraté Garfttige The biffies effbr fluseilow iltolthointdritives betwiean 812 leaves of the
addition, it would be desirable to provide such a
pleatesheartaisge anduin the diseqtiontod ag autletfgnihe éﬁlldo@?mé%commor-
fluid phases with inproved gas transfer efficiency as
conpared with presently available contactors. WO

2004/ 094022 BRIEF BHICRAPOHIN R THE BRAWRNGY THE
I NVENTI ON A contactor 1s provided conprising a n_o
¥

. . A . C ut er, .
hdiigi hig,a tiokinesadesie vk B canecten et ihisdgeeniing hagag baffleg positioned on
l.ural |t f fhle It (a) between the inner
m’m@%@%%%gw%PP?Rg%ﬁgggﬁggggﬁﬁnﬁﬁgg outer surface of the
plEat 2R JRoknd: Eawlofadgatadtor 6Dthisnbdtiondaving baffles positioned on

~dianmeter of the pleated 5 nenbrane cartridge. The
an ingjd¢ suréase of p pleatermgrabraneGariridgs: t he i nterstices between

t l.eaves of .th pleea rhri ' . <

e TR 0 G RSN AL RER AR pbhimenion.

C OFg 4 {sQ partiiRlside ViSO B t540: QT tHislmVORAWY NGStritirg fldw o one fluid.
a broken side view of a contactor of this invention

hakignyisteetbp viesw plossegmentisd beffle usgd nthe preseriangntidice of

a pl eated menbrane cartri . Fi LS. -S|

B G BB e T i et finFpEBRSER ilefon
POSibt 7 RNEdp Qibw 8 baTRE P6sifibkddamtandhné sitfedd &th Mewbiage Cartridge.
cartridge. Fig. 3 is a partial top view of a pleated

cakigr 8 thpecrossesdctionat viewmfag alternphivesnntasior ofithys myentsorny

partial side view of a contactor of this invention
illustrating flow of one fluid. 15 Fig. 5is a top

view of a spgReRIPTION OFSPEECHFICEMBODIPIENTS
invention. FIg. 6 1S a partral top view of a baffle

halni acgoriamtehwitlsibis invention, peansanter fontenfliidn is Epyided wherein gas

R TRt A R R B
with %h Wi R supc @bl £ il e/ Sirfa8 b & pREte@ imdnibrend davigidlé MMile a second

fluid is contacted with the remaining inside or outside surface of the filter cartridge. One

cartridge surface in contact with the first fluid is provided with one or a plurality of baffles
which direct fluid flow into the interstices between adjacent leaves of the pleated filter. Fluid
flow is maintained within these interstices by a baffle positioned to provide blockage in either
(a) the space between the inner surface of a housing for the cartridge and the outer surface of
the cartridge or (b) the space inside the inner surface of the cartridge.

One or a plurality of baffles can be utilized along the height of the cartridge. The
baffles can be formed of a single piece or from mating segments such as two mating segments.
The surface of the baffles can be smooth or one of the baffle surfaces can be provided with

teeth that extend into the interstices between the plates or leaves of the cartridge. The inclusion
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20 DESCRI PTI ON OF SPECI FI C EMBCDI MENTS | n accor dance

with this invention, a contactor for two fluids is
w@roovider: wherein gas transfer.is effected betawmespoodna2247

fluids. Afirst fluid conpriding a liquid streamis

contacted wth an inside surface or an outside

of the iretharavide morp nsumaseiconiab aiecr HenembenaAf the cartddgeam the first
ﬂuldffl'olrllll gs/gic% %ggkt I%I%toged 1&1{:1) JVFI h IR ? d nsi de or
&irrace o rg ca ge. One 25

c aTlﬁer pleged fierdbaar is [brﬁl@ﬂ fofla imembiring 1h¢erfand atpofdugistppost screen layer
provided with one or a plurality of baffles which
as is tieHdapwhlin the 1. cwitahledydrphpbic arembrarss indudgthpse formed of

polytlgrgﬁﬁ\f ?Qét}%g&vée%?&ﬂphese |>ﬁ?h§lgihe} A§) g&gi &H’luérggﬁlﬂllﬁne-co-
perﬂ@&‘épidpgﬂﬁ@létﬂerpﬁFF\A)dﬁoIWeﬁ@ﬁlﬁgﬁethj’/]e@d -tdvaexafluajo M}fylerr]le (FEP), and
[

space etween t nner surface of a ou3|n or

polyvaylideng Juondal (RVPFduBeth Bk Telen®pend FRB T@ﬂ@ﬁ@utmg‘éloelrastlcs are

{5 3906 DN RS g et o

Daikiff Indh#fek. M%iﬁtﬁl@ﬁlaqhﬂylﬂér atvbﬂeamafrbm Al@emort©SA, Inc., Thorofare,
baffl es can be formed of a single piece or frommatln

NJ. Beeforeed MEAdTr{loa®t and FHR Teflpneetibenirs avaiighie &gmf@@é htsiﬂlstrlal

Prodé{}?,flg% fe laglgﬁl%%g Sgﬂr (@g%ethh orp'l]asﬂe C()e)l{thel{ Ele{lg 1ch steful in the

practideefittiit efvehiiGemcREE bBEite hbelimlted &i(chl@ﬁ)tﬁﬂu&ﬁethﬁl@ne vinylidene
cartridge. The inclusion WO 2004/ 094022

ﬂuormT/mMmMMMVolyolﬁﬁn@summdmvwlmwlu@thym@

polyy PR e SNk Ao SRR EGA0%R, SloimOlsh i Pent
polyé‘tﬁéléﬁb @HE)! folpirides] @Slysufiéhes) Meﬂ%réfﬁ&*két@ﬁ@s aid peliEmBbnates.

nmenbr ane Iayer and a porous support screen |ayer
asRﬁfcl‘rm tb Figndwong embedimgnt of aS@ntaamr of thysimypittstsi 1§ is shown. The
ude

cont g B BT 4= e ey P ORErE o BURE UGBS AYH U nG ey includes a

liquid M‘T&)lS EHdYdap 11 63hd1@s Aalduyd &Rt 89 and an outlet 22 converted to a vacuum
per fl uoropropyl vi nyl et her, (PFA),

sourq@c(hyt diowa).| Apiatedmbmhmne oamed@fMLwrropndqd;hy@wrm(smﬂpport cage 26

is préaRcR ChyParh e £ Gasp o A PO AHRPHOLT:RRET SR 18 can be positioned

withiighe! f:é'}&xtalj&?rg 2B%f Eﬂe‘%&ﬁhdgé’ﬂ nBElQlEQ 89 eklEnd NRahd Qfé(d'l\lj}':er Rirumference

I's a polyner avail rom Daikin Industries
of theladriradger2p. iThe dafftes plextead dionathie @ufer emfm§4mfmlne ¢48433 to the inner

I nc hor.of for l.on(,r). and.
surtopept e PPTICh |2+ HibLatire 3G hERUb LT O AUSo HiiaBHitioss 38
betw?érpﬂ%lﬁ:téﬁ) thérBBy to, frhHAGRRKE }hn%ﬁte St vERREARR! ;ﬁ&{té&xﬁeﬂbrane of

thelr bl ends which are useful I1n the practice of th
the pﬂerat/sett& iInthis ambodiencot tgasbebbiestaré remdved ftom liquid 1ntroduced through
) qgly(chlorotrifluoroethylene vi nyl i dene
inlet 18.

In a second embodiment, a pressurized gas such as ozone can be introduced through
opening 22 under conditions to effect transfer of ozone through the pleated membranes into the
liquid such as water introduced through inlet 18. If desired a second outlet from the housing
(not shown) for the pressurized gas can be provided to remove the pressurized gas from the
housing 12.

Referring to Fig. 2, a contactor 42 is provided wherein baffles 44 are positioned within

the core 46 of the pleated filter cartridge 48. The cartridge 48 is surrounded by porous support
cage 50. Liquid to be degassed is introduced through inlets 52 and 54 into the central core 46
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fluoride), polyvinylchloride, polyolefins such a
pol ypropyl ene, pol yethyl ene, polynethylpentene, ultra
warogorotecul ar wei ght pol yet'hyl ene, ultrahi gh ral/es004012247
wei ght 15 pol yet hel ene ( UPE)’ 5 pol yani des,
pol ysuf | ones, pol yet her et her ket ones, and ) ) .
of the, #8n dihe bafflepdek eaupssipe mgodped liquidyioan@yaiste the Hterstice

betwgén e gfég{sabi)t 13 .reff%{;tulégljesfntiirﬂyt@ @Bﬁt%l A 'Ql-h{h%.n? e i-é:lgfﬁfé ngats 60. A

contactor 10 inc és a housi ng avi ng bond

vacuG@psurté (86t@hdwn) iErR6nmaredld outhetl6Qde sokect bagptissing Mreiigh the pleats
18. End cap 16 includes a liquid outlet 20 and an
48. Begastad lmpidisageavered thrgugh QuileiGh source (not shown). A

! AP BB SHRES B AP e

outle€ 82 tihded @6rditions HERBICzaP PodY Suchli3R2bhe HiREqEd $irddabedtBrough
~ positioned wthin the central core 28 of the
inletg 3 #1d Hge 24. Baffles 30 extend around the outer

REHEGRAE . B helfs 2000 kRt TR, e oiigngd petween

porouidGHRE 36 9Hd bafoas edgetd1e dHpYSbRENnthéts bR 3RidsitRBedWithin housing 12.
function to direct liquid into the interstices 38

beRefeaingdp &g 44 thettaéilasy cavseghelinvid terpraveiinip ithapleats 40 as shown

cont.act ween.t he pl.eat ed rane Qf .. 25t | eat,s
by a0 67 b R 10 B bidfe Rt SRS onBRR R 0% s bR i e

| i Refieftinghth FRgl UG 61 HafflOTOR foinddefront $wo baffRe seg@eMe 71 and 72 which
enbodi nent, a pressurized gas such as ozone can be

contgepegchbtleasdluring gsyh  openi ng 22 under conditions to

effect. transf of ohe. t hr.ough,t I e nbr anes
ket Bkt 4Rl EEn MR P PouREAR il BGREAR Borween

adjadeft Sibatd 8f thefcadlfasd BOthareb ¢ EPErEecO Hokr@intihia@ e dnfRt B&WeEM the liquid
30 (not shown) for the pressurized gas can be provi ded

and the megrhwans. tWherpthe dafilei is positenediwignn theccorhol the nertrigee as shown in

) ' to Fiqg. . t 2 i i ded
F@‘@ﬁé&&%ﬁﬂgngp@%%ﬁ%g%?gﬁ%%gﬂﬁﬁb%%&ﬁVA{ﬁigrorkeecore 46
of A% biovil RAtig D, fthd bTle mbei'gdgeoﬁéﬁs%mesoﬁaﬁfit%b.dge 48

i s surrounded by porous support cage 50. uid to be
deBefswag to&ig. 8, poeierobellimantafgirontactor of 8@ invention 10ag ghown. The

conte{glfqo%tlﬁggéléa lsrq o ein§ Qﬁ%é%%?&qu:& lzf:agﬂé é{?{? ?fg ilélg)(} cza%4174 includes a
liquiji RM1EORUISH dap A¥iiAkIh s MNRid SitRt 2O 8nd Bl BHithdt RS RonRP{MRE R vacuum
the pleats 60 to effect nore intimte contact with the

sourcee(btr shown). nAtpiente] mernbra@® carxidge2dusumosadeddy apegous support cage 26
. _sh IS connected to outlet 62 to collect S .
i proyade] tha RO Bt PLE o ok Second Poroug 358 ke AR opybe positionad
within@ROV&HBHcdrB 28 6@ hedithife 5S4 BT 3GNOUERS arSIROME TR -

pressuri zed gas can be Tntroduced into housing 66
circuniferencghof the cartridge 24. The baffles 30a extend from the outer surface 34 of the cage
33 to the inner surface of the housing 12. The baffles 30a function to direct liquid into the
interstices 38 between plate 40 thereby to provide more intimate contact between the pleated
membrane of the pleats 40. In this embodiment, gas bubbles are removed from liquid
introduced through inlet 18.

In a second embodiment, a pressurized gas such as ozone can be introduced through

opening 22 under conditions to effect transfer of ozone through the pleated membranes into the
liquid such as water introduced through inlet 18. If desired a second outlet from the housing

(not shown) for the pressurized gas can be provided to remove the pressurized gas from the

housing 12.
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outl et 62 under conditions to effect gas flow, such as

ozone into liquid introduced through inlets 52 and
whdo4/Beherring to Fig. 3, the pleats 24 of therCT/US2004/012247

cartridge 10 of Fig. 1, are positioned between porous

and poro s ca ge 36 contacts baffle
pgﬂi"‘tﬁﬁﬂ%{b}‘ )&amp gﬁl %?’LETGS nf dnyeafigp F“i“ﬁ’gj ’106“1‘1?151‘"‘110 limit the
g he baffles 30 cause the liquid to nove into the
pl eats 40 as shown by arrow 65 and 67 to effect nore
intimte contact between ERemblequi d and t he nenbrane.
Referrl tog Fig. 5 the batfle 70 .is foroged frogmtwo

ws g haing A S A L R R
rd b Gestewitt] d fir

P°IY?‘#2 ﬂu%“eé‘fﬁ?fsg?ﬁi% ofbege) o et eiied Gatk remove gas from
the whieradhaeenire pb @iual signstofang buible dge 24 thereby to

effect npre intinmate contact between the liquid and
being présq% Atths qutlet\d ghe aprarafiiss tlihg eff?lwﬁ Aegnssing, 5 pRgesuRe with a
&
YSI qu?)lﬁ;otlﬁéeae%%f%e?l e&gﬁy%zz(: ofrfnﬁbgal fﬁa ﬂkﬁ@eraﬁe&‘ohs liter/min.
and X0 Yter/1, minheespatfulle. 4He§afredﬁlltg coﬁpmﬁ "ath 096 avithal BIA hollow fiber
Blece Referring to g#% , one enbodi nent of a
memprRe seRtastonat a fipw raigehd P ditfrAlonins shown. The 20
contactor 10 includes a housing 12 having bonded end
caps 14 and 16. End cap 14 includes a liquid inlet
18. End cap 16 includes a liquid outlet 20 and an
outlet 22 converted to a vacuum source (not shown). A
pl eat ed nmenbrane cartridge 24 surrounded by a porous
support cage 26 is provided to support the cartridge
24. A second porous support cage al so can be
positioned wthin the central core 28 of the
cartridge 24. Baffles 30a extend around the outer 25
circunference of the cartridge 24. The baffles 30a
extend fromthe outer surface 34 of the cage 33 to
the inner surface of the housing 12. The baffles 30a
function to direct liquid into the interstices 38
bet ween plate 40 thereby to provide nore intimte
contact between the pleated nenbrane of the pleats
40. In this enbodi nent, gas bubbles are renoved from
liquid introduced through inlet 18. 30 In a second
enbodi ment, a pressurized gas such as ozone can be
i ntroduced through opening 22 under conditions to
effect transfer of ozone through the pleated nenbranes
into the 1liquid such as water introduced through
inlet 18. If desired a second outlet fromthe housing
(not shown) for the pressurized gas can be provided to
renove the pressurized gas fromthe

same



housi ng 12. WD 2004/ 094022 _ 6- PCT/US2004/ 012247 The

follow ng exanple illustrates the present invention
waard4/Hsiorot i ntended to lim't the same. Exanm@/aszovgo12247

apparatus of Fig. 1 having a 70. 05 micron hydr ophobi c

‘ahi gh nol ecul ar wei ght 5 pol yet hyl ene nenbrane
CL 30 cnR area) was tested with deionized water to

r emeQ:oﬁt%%tofr b Rrathd for WAt &ing pRASILE oY‘g tigh F%{l’fﬁ%bﬁhgﬂém a first

of any bubbl e bei ng present "at
fluid &p paecand Sluidiwhichfcbmprisescy of degassi ng, as neasur ed

wth a YS 5100 D ssolv Met er s. 21 % and
10% r end¥ }ndgealél?atWPra @"BFX‘%‘S%CIHOF‘@PP Withinghpusing,

liter/1g ﬁﬂousgﬁpﬁ?ﬁﬁﬁ isYinlel BRE § 6’1?%2)%&%0?9%&]‘31&%&% least a

8.0 %W | ber rane contactor
secoat owtlet Forw seedrel fifid2. 0 liter/Im n 15 20 V\D
2004/ 094022 PCT/ US2004/ 012247 .-7-

cont act ¥4 3l Jgsak Wfﬂ%ﬁ’oséf@é@f‘ilw& ?Jgﬁ% 5‘@@’ Ri’fth §)&§ald first fluid.

t hrough a nenbrane froma first fluid to a second
fluid which conprises: a cylindrical pleated nenbrane
cal.t Thelgpapuved ¢fl obdimdl kdviidg aplardiioyist tdflesai d housi ng
having a first inlet and a first outlet for a first
fluid and at | east a second outlet for a second

f ! 3“ ? ? Qrzfi]ﬁs (#ec?agﬁl P@iﬁeﬁ fsfa at??ﬁ{ {)}{e%gﬁe }%’h)tolgftl%n@d on an outside

r Ssal rst

surfa&@@ﬁa"aaicmrmfgecl aiml having a plurality of baffles. 3.
The apparatus of claim1l wherein said at |east one
baffl e is positioned on an outside surface of said

o ir S Hperfon JAFACPEh Beltal s bR B et on an

outsidelsireee offaid aintkidpar t ri dge.

5. The apparatus of claim 2 wherein said at least one baffle is positioned on an outside

surface of said cartridge.

6. The apparatus of claim 2 wherein said plurality of baffles are is positioned on an

outside surface of said cartridge.

7. The process for removing gas from a first fluid which comprises introducing said
first fluid into said first inlet of the apparatus of claim 1 and removing said first fluid from said

first outlet and applying a vacuum to said second inlet.

8. The process of claim 7 wherein said second inlet is in fluid communication with a

core of said cartridge and said baffles are positioned on an outside surface of said cartridge.

9. The process of claim 7 wherein said second inlet is in fluid communication with a an
outside surface of said cartridge and said baffles are positioned on an inside surface of said

cartridge.



5. The apparatus of claim2 wherein said at |east one
baffle is positioned on an outside surface of said
wazmod/nd4dpe. 6. The apparatus Qf claim2 wher eiRCEB$2004/012247
plurality of baffles are is g%sitioned on an outside
su sai.d cartridge,. 7. The_process for renmov :
gaLJ et FeroppLine b e %%f g sehieh pqrBerizes mjroduging said
first fA&id9ntoflshidShr fstf i df ih@t g%a?rﬁt'ug of tladh 11 RfBiyGig H‘(? FII'St gluld from said
apparatus of claim1l renovi ng sai d ?lrst ul
first dutbtrasdintkodi¢ing b poassurezed gaslingpiol spidsgcendviatetium t o sai d
second inlet. 8. The process of claim7 wherein said
second inlet is in quid conmuni cation with a core of
S a 1 . .
out 5i B bt poBL A TMeRA WP SoBhEyAG i ARG o ation with
core of samdma?tnﬂgerand said dafiles ammxdltlonbdaon s outside Isutfake of said cartridge.
conmuni cation with a an outside surface of said
cartridge and said baffles are positioned on an inside

u
LB 388 L CORS AE0E compuicaion i
an odtsidersuafdce b said tantridgetaing Baid bafftes asespdsitioned oa ian gnssdd sﬂhface of said
first fluid into said first inlet of the apparatus of
cartridg@i m 1, introducing said first fluid fromsaid first
outl et and introducing a pressurized gas into to said
second inlet. 11. The process of claim 10 wherein said
serdnrbhd prbedss bfclain 10 wihdrebosaidi pressirized gad it lbzene. cor e of
said cartridge and said baffles are positioned on an
outside surface of said cartridge. 12. The process of

I £1 i
e e R e e B

cartridge and sald baffl es are positioned on an inside

surface of said cartridge. 13. The process of claim

101 SahErearacess piclping § 3 ihieteinysaid prepsirigod ges is ogane. The

process of claim 11 wherein said pressurized gas is

ozone. 15. The process of claim 12 wherein said

Pr B8 STHd apparafldsofiafiy 0806€c1aidfs. 1, 2NE 48 Rabaiheseciffat RAM oBBOf said

of claims 1, 2, 3, 4, 5 or 6 wherein at |east one of
bafflesdingludesdeeth posifinped ig@stend dnth infersticashebveendleais effaid sarwidge.

interstices between pleats of said cartridge.



