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I~ ~trrrnny, ik ||||||_1_*159159* PLEATED

CONSTRUCTIO{ NG GAS TRANSFER MEMBRANE
BACKGROUND . - LNWENTION Thi's invention relates to

a contactor and‘B?8cess to effect (g;as fl ow between two
fALEAEED | GRNSTRUC THON EQREFFBCTING fadd ARANSHER MEMBRANE
particular, this invention relates to such a

contactor including a pleated porous nenbrane and a

baffl e nmeans foBATKEROUND OINTHE INVENTIONqui d stream

W th the pl.eat ed menbr ane. 5 M cropor gus nenbranes are

usedh 1Sr\ﬂ%?nwra@lwrtp BEYNRAOTAGH PFQCsss ta gect gaeidpvy getween two fluids
S S b e YR Pl g
conthadtoraipeuding a pleatet broungembtant s baffle ivens for effecting contact of a

[eceu i.ndustry, ultrapure aqueous and organic
hqggls\/rgﬂ? W“@é eLRlFaé?‘fE g‘)rf/f?%roel ectroni cs wafer making
pr Oﬁrﬁ&‘éﬁ&ou@ﬂ@mﬁﬁheﬁ@ukﬂﬂﬁimvaﬁﬁt yWah§Hlications. Used as separating
purification processes. In addition, they are used in

ﬁltﬁ@dﬁhehrenmvagwagks gndchagtege omyliegree sohuions Sgh s bitffers and therapeutic
[ I
coﬁQxﬁE’x sBMtlgngsslgrt € pﬂaﬂnzﬁolytfcgf iﬁgl?sgrg} ulﬂrrjéﬁg& %dggﬁlsaa?lg% u%aén& sggvent
sologorizria n&croeiattmtos mafer maRing prdcgsdesirand &g pesirewgment of gater
sar tion JO datlos Cont Ctor ring together two

puﬂg prqcesge Fi{x\ﬂg l?lh | Wg g] mg 1033 ?.fﬂF CVIehS, \glhere their
hi @%rd%h?ﬁe%ulftﬁh adPtdpes R ABSorptiont dnARAEINE prdferfiess OMPONent

from one phase to the other. A common process is

gas Hollgwiifrermersbranesres wsed asmembeage gersackys.dyniedllyrior degassing or

a

%\%S o&bg}a%ﬁ)ﬁlc& qn@ é§!‘1:}§CQ{(9 8Hg%{0§gtfhg€téiv%ﬁ) aslseé % i r&’h gﬂuld phases, ora
liqeidani b @as phase foh tlﬁl’puﬁaohe Gﬁlraﬂs@ﬂfﬂgai d’d)kﬂ’pgndit o0l dﬂethmSo the other.

is contacted wi ﬁlgulﬁn at m)s%her e, a vacuum or

A COBEUITLRTACSH SLAsTIguiF By EasHE SYFIL apsas absogpiion, ifivhigh a gas or a

coRBSHERI 6F aQfas CRONER bR i9ARqMES ?L'icﬁﬁd @ passfipSs akdRP snple, in
are dispersed in an absorbing liquid to increase the

whighsy liquid gomtaining diseolved gas mdntm:ted witben atnfnsphea¢, @ vefuum or a

sepaﬁa?e éﬁa@edg%%xgt ne h;c’/elesgdljve | glg% s e ae%%r%{)f) d)u c%{vggtlhongggag ag'sorptlon gas

buﬁﬂem@&smfrsddh@ anh aIﬂ;Utbﬂlgilmlcble ifdraass pierdagtiqad sarfichi laﬂ:a and increase
film.in gouirr]ter-curre t operation_ of spray.tower

thf‘p’ aeet trag the spgqies tapeabsg e9 frog} @5 gas Rhasggy: ngversely, droplets of

llthmﬁﬁé Sr&yeliofl Hiedlqﬁi%'&albﬁe trﬁlsﬁ&%dsa%‘% thid AmSK G&ﬂx‘f’erlchﬂéﬁt%peratmn
to enhance transfer. Packed columms and tr agkco ums

of spampetowersgdcked tewers. ele $lnelarlmmrvpldﬁa af arr mraisci ltth@l aah o
dis ergles’de fa sg n8t1 qg% to Q&%Rcefq’?en . yPac%% n‘f‘oj s n%lﬂ ttray g?lumnf Pave a

ANgeS AW t causi ng di g’
deﬁwmy as thelixlitﬁvmhtﬂ&ﬁés afile: theppliaaécanhot bd 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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the flow rates of each phase can _
\%grllU@SB'm%dependent ly. Furthermmre, all the arlgglem%zgoumzzn

avai l abl e, even at relatively low flow rates. Due to
thé Imembrane uadi gzgeﬁl,xtdwhtl alower firessurentharitheapetstiar fows on the other.

ncreasi n used i n cont actor | i Catl ons.
PrigTires A SR lw%a?%wgnwwaﬁ@gedaﬁoéﬁ@ghﬁm id prgasugp does not
ovE&Bm@ WY GiteQp &Rk 'o? fHel ihSbratt¥, bk @NhAGKE HbuBWle into the

t hat does not wet the menbraneé. The sol u on fl ows on
llq(t_mb Sitital pressitel the pOBO.02 4t Wikicke @40 @0dD 2! intrude into the pores, depends

/US 004/ 01 the nbra ne and Xt ure
el G BETRETEA g ek gletitr st v o Bn Rerheretpcar e
mdRhIR 5] hRB diftI¢ 8k hle%uﬁ@ceqénsidaﬁoﬂmma@m RhRcRitkidigaephase.
so that the li1quid pressure does not overcone the

Hallowt fiiles megibsanss are pemarificusqd hesansecof thaability tq ehieintatvsryigh packing
deﬁﬁ@%’wghggsuscﬁ #gwm,e{i \Aﬁék??é {L“gxsn)l Qefawtsq% ﬁhgvﬁolhﬁt?# tu?éfﬁ?fs ft'&ﬁfg surface per

volunee ¢f0he¢¢v1dée Pésedl the§ nehiybe opérsited withithe foad esritadting ?}ﬁigilde or the
ma nbrane nversely on the pore size of the
0%4?-6 %Pﬁadlas PR mhr% 1%&?0{%?@1@'3}?3335 intheRarigplygrappligation.
Tybicﬂ"dp@hbd’hoﬁ@fgr @&ttadﬂnb %&rﬁﬁaxﬂ:@%st@:h@% to réivk QWS(‘;I'vgﬁgases from
nbranes are primarily used because of the abili to
hqsms idagassipg’; wr toi age a@mpﬁglbsmmfptaquwdt HFos axﬁmnie\nzg@%m added to

ve%#é Q/gte{j&) IXC 5 ?Alﬁio%sfo; ]gagh“'?go%lﬂ?ﬁﬂhu %r v%f'aﬁgrfs ul

evi ce. Al so,

t heWaﬂ@ﬁbﬂcﬁta&dng\a}iﬁhcﬁhﬂs isthat thovdralow sigfatd &:nsxon of
i,nsjde or the 10 outside surface, .depending on whi

hyEDPhE anembaNst Bi5036 LePHORIAC PAHIORNE] PARBS oW ase with low
sur-EX&'t&ﬁionQ%idsC?Bﬂ% feoﬁlggggg)ﬁ?%lggneew 35{“ Xk &Mficonductor -

are to renpve dissol ved '
mahyéghisiog mylustriomay congaiul suxf@amlwa ralubimg additivésosuh as surfactants.

| i i d. For ad ed to ver ur e
ThigkeHil topdrEou o AR e RNt SRR rrRep s BietmoBieS besgpse the
liquiifvesuid infifndé the poted @Etht presameil ived htDperBpdte, Calisimdolithon loss and
that the very low surface tension of 15 hydrophilic
eX?PéﬁBYaaﬂ@&%uﬁw ddigiopiquiilligg fhedo%@rwcr%gr@ﬁbt to the mass transfer

,eﬁy&%ggf quhg%ﬁ use mnth low surface tension |iquids.

or exa highly corrosive devel opers used in the
s e nMompumusmembmm‘ vt @ comguuonsipmrousystmveiprecthatt extends throughout the

b SRS e o 5 Nl o s it

0.051 thidrdn\tp iaptbx it agalP PRO fHisrone NdUCch ARMbPAR S oe i @he fohd Wif Sheets,
woul d intrude the pores at the pressures used and

tubssrarbaliew fibeiss Hﬁ@o‘g ibgisihaye the advantagenef beingeabls to be incorporated into
se;ﬁl}‘iﬁ{ﬂgr gflgégﬁt hi g ggaghé &cﬁlgrtlﬁ% 'ngb‘\kv?vgfrrls olllb@%rbggq]gpg %h?%lsaflvantages
thag dey areatifpolt 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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Wocnepms@as nenbranes have a- CONtinuUOUS pOr OUBCT/US2004/012247
structure that extends throughout the nenbrane.

Wrkers in the figy YWT@]#IN@ES?I@N pore wi dths

to be from approxrr'ra'r”@g'ﬁ_o_%_ appr oxi mat el y

10. OArbutactnsis p&ymdtdrmmfpnangsn outer Hyasing, atpieatddomemiprfane cartridge and

RS iAo BT peRuinge {ah Peieet b st it of 85 housie oha the

o&apﬁm&é mhéiﬁvats&ﬁeﬁbrahe edHriiBe Kt (b9 wikBMSAntihRS diaiRE b€ the pleated
| ow fibers have the di sadvantages that they are

rrumtbfane gartridge. fbe hafamef&pbﬂmﬁ dowfintogheinsastises eetween the leaves of the
ngl .

pfg‘gte q’t d% éfbdpllgrt% 1rec no ﬁ#le@t{gsﬁleg@l I%(?ré lﬁ}%fcontafstor

one fluid phase to a second fluid phase wi t hout the

use of hoIIowflbers In 30 addltlon it vvould be

desirable to pi® DESCHIPTION (K ' g2f ect s

9as fibaRfaHrols %6#&3%!??& & B DB B positioned
gas it&1 ansfaerro ?1‘%}/&% er%y acs0 cao{r%pgregﬁ prr%s‘, taffygsdpoSl fonec.on
amm&isntlablr&ce obapleatedomsmbia@e 2001WEE94022 3 -

IP CT/ gé{)bgémzz S}qegiy%o cogéfg)lfl EE@ENP\;ENTLOO\%&@%(;?%@% p%rsitioned on
amgiaemceafa left8@nRRBraneBfttiged plurality of baffles

positioned (a) between the inner surface of the

housFlﬂg Bricpartipb topgive pf apiested earidge need in tha Pragentdmisntion

car t dalifig flow of one fluid.

o co BB anisralliel f adneaBBESe ATBEn Bl odslfis iy of e i

f | owFigni & attbe viewtod lasegmmtedﬂmfﬂmd iihtbe pesant mvelitiamh e

pl eated cartri e, di.rectjon aof an out]et .

Por Fies B BB atinel oiBErfshe Chhnre el Bhonen.

THE BRANMGS) Fie@-of b bafledhobitiokeibrdndfney is@hce bf #membrane cartridge.

contactor of this invention having baffles positioned

on Hig. &is acwessisertional viexcef agfaltgmpliesontictorpbihisriavention.

cartridge. Fig. 2 is a broken side view of a contactor

of this invention having baffles positioned on an

i nsi de surfamEmmnmmsmﬂmmmmnmm@s Fig. 3

i's partial top view of a pleated, cartridge used i .

e B er KB i e iarg B Sor B e Pl bferin s
st iSOdcRbRiweeh tHeHubdsl PVARL 188 cbinbMsihg AlihNg siréisQbntacted

one fluid. 15 Fig. 5 is a top view of a segnented

wish fan linsidgsurfaderpr ap eutgide serface phg pleated memprage cgtridgeavhile a second
ﬂQ %% <L.oa tacie%RvM{ t‘ﬁxvre%aﬁﬂng ﬁmifde or Qlﬁ?ldg gurfa%g Bptpg ﬁftgr tlfaPtlnElEee One

sen I nven

ca:iﬁﬁjgb burfueel irDdbnéiot wnm e fEsirfluadis p@év:@edlmfmrrame a plurahty of baffles
cartri i.s a.cr ssectlon{qwe

wg}cpéilnrﬁg{&’%ﬂ%% mt%gtedpte@flcqs tween gdiggenpleaves o\tNthe 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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B RRGRHPTI OV OF SPECIFI C ENBCDI MENTS | n aCCRtIRNGR, 012247

I'S invention, a cont aeuer for two flui
prow ded wherein gas transfer is effected between the
of tHeutealls profideimat irftimitelcontarpbétweenghe nenthuang of theeantidge and the first

copt act.e wi.th an jnside surface or, an outside

ﬂ"é‘ﬁﬂ?'ﬁé@" 825 1By & tr?b"i’lﬁﬁégaéa\ﬂ"rovﬂjgg whil e a second
f 1 uitle pRaed RiebraR lé’\fotnhea BEa memBianE n%ef ma%r&{s support screen layer
outsi de surface of the filter cartri

as isawel kndyen 18 el axt Suiitable dyidraphobig mhmbhmes unclgde ﬂllos,n formed of

pofhetiiciB et e forho BrBlnyneber vER), poffhuraliiorSdtnylene-co-

pefioRpedty ViBAMBS:, (}‘fFAl) heiteateebeftyldnglco- rﬁkmlﬁropiépymanpEP) and

mai ntai ned within these interstices by a baf

polysitylidensdipotide, &P\SDFH Bash BERaERilop® anit rTeﬂea® thwcplastws are

f
ma BB 150 o ilklHiRn, THE. RERD P W"""}?‘ﬁ%‘%&@‘%ﬁ from
Daflon I:tdusms:p aME Ai Hflod® ik h@olyrmae availablbd'mm Afisitnbat USA Inc Thorofare,

AT N TN

Pr&ﬁtfsl BS., OfdhgBbury scweﬁh&fth@msplagﬂc@ oPtREDIGEs WhRMaPBkseid in the
segrrents such as two mating segnents. The surface of

practiee ¢fhis limgnideminplude b grengd dimited topoly(eblomdriflneroethylene vinylidene

MBS TR AR hOVUERS S8 Tpal BERDaAL BRVERIERE, 1 0" °

polyatethyipdgtene, Tiltea higic hlohaco]larv\/@}ﬁ Qﬁl@ém@@ﬁé’,ﬁl]trahlgh molecular wenght

[ US2 247 of th th
polygihelent CRDWRRRTHE. RebBHlone BrSTRe @ﬁ#&eﬁoﬁgﬁg e pyconates
fir Referfingho®Fif. NOSRAMMBQi B of £ coRABNSST RS invBhtRdndl i§ Ehown The

gas i s provi ed. The pleated nenbrane i s forned of
confaeipi Khiaclndgserhoyping 42 B@rlamborsi@@ past ¢aps d # aeh16. ot capalé includes a
hqh%nﬁﬁangels‘,ﬁh%\lfl{& 1 1&c§1ﬁdggé Elplélﬁnéga?fo a§5¥19 Rcl? 39 'cSnverted to a vacuum
sor6ed fHoeéHoan). uApdatddythéitdanOcapeidfd 20suproRihiiod By aporédsis@pport cage 26
. (MFA), pol ytetrafl uoroethyl ene-co-
18 W@Y'FFQJ@I’SBB?%W &mgé%‘he'ﬁ sec(qn‘i BProus support cage also can be positioned

wx@&{déﬂe Ldial LHORY BF ¥ et YD Bifids ‘3@) Ql%@ Q%hﬁ&‘ ﬁre ufeFBikeum ference

pol yvinylidene fluoride,
of thefclarbndge)24aridhe BEfAeT 39 exseid fi'omhlmonml sas(hcped?st QefrtE cage 33 to the inner

ool RS G  REel e LBe

bedd&Eh PRld40 théreby mircwmr mar&dhiidhte Cota@BeRiieh mzrﬁleakb%membrane of
Thor of ar e, . Preforned MFA Hafl on

nc.
thenéﬁt%q | 1 Aig )%mbefb%ntag@ bubhles angremovedfrom ugmﬁ mﬂp@wqdarhrough
inlfr@ducts, Inc., Orangebury SC. Qther thernoplastics or
their bl ends whi ch are useful in the practice of this
i nvéma sesond erobadireertiy i prasseringt gab surhtas @zome can be introduced through

B RSt LR Lo ARG S e o
ligial &t Sy RéEntrodiebd/ WRbIBH AR 1 £ NE deditelilaBefUnddutlet from the housing

mol ecul arwei ght pol yet hyl ene, ul trahi gh nol ecul ar
(natshey) for the pressurized gas can be prov1ded 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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Wb 2malyebhel ene (UPE), pol yam des, pol ysufl ofngyus2004/012247
poI yet her et her ket ones, and podycarbonates. Referring
one enbodi nent of a contactor of this

of rwmrigmisl 0 he bafledhsausenihe intradueask liguidi© mowelintd ¢l interstice
bemgﬁ‘ tH}Q)l%-:?s (ﬂﬁw thct 039 ﬁ)ﬁf‘n‘ét&dc]egpea@%réﬁ Ehgg%fégane 1n c? éaggats 60. A

I ncl'udes a Irnclu
vad;uumﬂodrcmtﬁmbtfshoﬂﬁ)) 1amhna¢ted)loto|udbt 6220 colhace gdsadsding through the pleats

t | eat ed nb
48\14%5%?@9@%‘%2%&’?8% Vé’&put&e ﬁgr gﬁsesuggor t ag:ge 26 20
IS B hotide %E@a,ﬁeﬂpﬁtfsuﬁm s kdd rseorgﬁgﬁmed\n%&r;&ﬁﬂ.ig 66 through

porous support cage so can be positioned Wt
outlet 6 mader@gnd;tn@s to effedt gascliow, siiclyas d2zdne Baf liduadinB0dwsed erdugh
I 5N Hwe outer circunference of the cartridge 24.
m%ﬁg B%ﬁ es 30 extend fromthe outer surface 34 of the

cagRefddirdgto FE 3] 1AB Pleats 24 bf e Ra®fiddeN® JIPUS I nzqe ﬁé’suﬂ{%e between
baffl es 30 function to direct liquid into th

Pororrf €388 30 @84 PayguLRAd bn Cpgeatocontcts hatllsisp nowtlpmqﬂwlaen housing 12.
ﬁfemrlﬂﬁtﬁg GORE Befe0S) UGEIE !ﬂﬁeﬁltc?ﬂr G P HRLRAR 48/as shown

25 B eat s es ar
by pEOwW S dndl fotn éffeqtmolrermtimnd cmead:t bktmetgthe liquidehd fifz. ménibrane.

Do, FREPBRIBELE o hEE 78 BRIl S Sk BHE apaRpioflend g2 which

co;ﬁﬁ(ﬁ@éﬁhdﬂﬁ@ﬂﬁﬁﬁgus@f ozone through the pl eat ed nmenbr anes
into the liquid such as water introduced through

i nl Befermg to Fi 1831 ésthe beffla 73 inchides tseth| 7Stwiietofit intedntarstis¢srhgtween
adj§&n( f)‘lgats 5P 24 lﬂ?er g?& gf%c# ﬁ]%ge ?ﬁﬁa&acgntlggt tB[v? hQI?edhqmd

to renove t e pr ssuril zed gas 1rom hous I Ng
and¥hE erembranet Vikeinghe I%,fﬂaxsmomtlatﬁdomtlﬂﬁtlieszow dj‘\lhedﬁdndge as shown in

. Wherein baffl 44 are ed wwthin the core 46

F lgg’S ‘[‘ﬁ?eﬁr%%?féﬁwror‘tsrdéﬁue ‘tﬁ'g@eszﬂé The cartridge 48
IS AEKMHHeS. b’}’th@%@lésm%‘f'l’&o%omPﬁ&@a@th pib@ui d to be
degassed is _introduced throu ets 52 and 54 into

t heReleringdp thoBeorw@mbmhmomfmmztoWUm@Mndmsmwn The
cont?ctcg'fl 19(9\&&-:? hgrgﬁe 124]§av1 ? df f e<:a454]t4C anléslgs gnd B%R b\emﬁludes a

ntro uce 0] ITDV erstic
llth mlﬂl 18atBnd Gﬁp 1®irefullexct llc[ﬁbd altlcmZ(l) amed #h euoet Zcdonvértdd tb A&acuum

menbr ane in lLeats 60. A . vacuum source (not
SOUSFFIRRY SIPY L bR Ferraa chdides ST P R By 2 aa@us support cage 26

is RG&ANO s dﬁl{ ﬁ%ﬁ@cz&ﬁ‘ﬁg@h& ah Secoft@ por@ﬁg &H c!iée%ﬂog:lah Be Posmoned

recovere hrough outlet 64. 5 her
Wltbméb%m@b@r@&%ofdhhcwdgﬂ% oHafﬂesﬁOarﬂXCenﬂ atsind thed@ter

bR B R B i 4 o v

33 intheimmebsirfabdlofile 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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are positioned betveen porous cage

porous cage 41. Cage 36 contacts baffle 30 positioned

wi t Hihe folbnyaing gxabihle ilhetrdRes the present inyedian and is hdigntended to limit the

baffl es 30 cause the liquid to nove into the pl eats 40
SaE shown by arrow 65 and 67 to effect more intimte

contact between the |iqui degamglplene nmenbr ane.

Referring to Fig. 5, the baffle 70 is formed fromtwo
Theappiratus efient Baving 26,65 macrep bgdroplabin wirahighmhleoulaeweight

baf f |
oo R S P S B Bl gy o o

thd watefl] Bieestivere|n@aiisaldigrsiod aﬁ}abﬁb‘tildge 24 thereby to

effect nore intimate contact between the liquid and
beingepresshiit teeoutionrdribe appatghtst (be pificiraey of dgasgingi amepsungd with a
V1 G R4 MIBE £5 00R By ARP Y i
an&i2g) litér/1 mive réspédtfudly4 Theske résults compaverpiith Sdk%avithod PEA hollow fiber

Ref to Fi mbodi ment  of
ofeskcbiolr o hflov FEREr 8RerTe “anown 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

outl et 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 within 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 renmoved from
liquid introduced through inlet 18. 30 In a second
enbodi nent, a pressurized gas such as ozone can be

i ntroduced through opening 22 under conditions to

ef fect transfer of ozone through the pleated nenbranes
into the Iliquid 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 housing 12. VINO
2004/ 094022 PCT/ US2004/ 012247 The fol | owi ng exanpl e
illustrates the present invention and is not intended
tolimt the



waneu/okxgpl e 1 The apparatus of Fig. | havi %Tﬁls%qﬁ/'@]zzn
m cron hydrophobi ¢ ul trahi gh #bl ecul ar wei ght

pg: Egt hyl ene nenbrane (3500 cnR area) was test ed with
C zed water to renove gas from the water. There

wer ¢, !Acbo\ﬂaétlé%pp%}ﬂ&s‘fopgffﬁﬂ g p&ﬁﬁ%e%{ Pfs' thdu yg il}enmtbrane from a first

the outlet of the apparatu I clen
flugldg asedond fluibwiielsompribewi th a YS! 5100 Di ssol ved

Ooxygen I\/let % an 0% r epoval a flowrate
of yg 5 19 1%) Fﬂffaﬁ P’%aac %63 cpundge W‘ﬂonfide‘%‘ﬂ@&tafh&l‘ﬁ"ﬂﬂ
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passage B icdst e AT P RinelRAMATS HB1 hSY pAEr oo fieyia

to a second fluid which conprises: a cylindrical

pl e 'ﬁd menbrane cartridge positioned within a

housi i 2regraths RS glaim 4 hawie aglugality eEhafflesi et and a fir st
outlet for a first fluid and at |least a second outl et

for a second fluid, and at |east one baffle positioned

wi t hi Fhesapbanasss of Flaun b athiarefrosaidsatilehst anedbhafifel ispokitiched Bhan outside

f,claiml having a plurality of baffles. 3.
sur%ﬁ@@%%pd;cfagﬁug ‘of claim1l wherein said at |east one

baffl e is positioned on an outside surface of said
cartridge. 4. The apparatus of claim 1 wherein said
pl ut-aflietappespiup of elpis 1 yhereinssajstaliuialityrd @aidles ane is pesitidngé on an

out§H£§1ﬁ‘ﬁ€e Qfsag?éaqﬂ‘&gét ridge. 5. The apparatus of claim?2
wherei n sal ast one baffle is positi oned on an

outside surface of said cartridge. 6. The apparatus

O A RAEAE ot e G B e st

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.



wo 2bffosRe9cess for removing gas froma first bEpighoosn12247
whi ch conprises introducing s&-d first fluid into

said first inlet of the apparatus of claim]l and .
r enoh ridie Pracgsst for rpmolvingi ggs ?rp@m ferat Ruid wihickicompribestintendgcing said
v - saj L inlet.. 8. The praoce .

oY 000 SRR Or e b aRE BERR DyiRhao Pine i i AR om said
firsguenndantreducitigtahpréssuried gaointsaisdideacdntiiglge and sai d

baffl es are positioned on an outside surface of said

cartridge. 9. The process of claim7 wherein said

second i L Safiafi b i i ' ¥ . :

ot o1 e SRS o 1D eATERTEA ik st fbmunicaton with
copndfi spidaasddgmandrsaidriafftbe asposgioredodn andudsidesautface afpaid cdiridge.

2004/ 094022 PCTI US2004/ 012247 10. The process for

renmoving gas fforn a first fluid which conprises

| nt rodukk Bebca of clatrh 18 bwhieteitl $hid fkOnBMHislih THid doftnflni@tion with

the apparatus of claim 1, introducing said first tluid
anfoutsidessaitface gfispidicaudgecand said batiles agpositigned qiransssidé suefdce of said
Cagagfgnto to said second inlet. 11. The process of

cl'8%%n 10 wherein said second inlet is in fluid

conmuni cation with a core of said cartridge and said

baffl es_are positioned on an outside surface of said

car t19i d§e Propsss of faim 1 0 bereipgaidprassuriaes 836 & WORS-s ai d

second inlet is in fluid conununication with an

outsi de surface of said cartridge and said baffles are

posildi dhedrogessad claims il § evhsteirf saicbpre§susiaddczas tsanzbné. dge.

13. The process of claim 10 wherein said pressurized

gas is ozone. 14. The process of claiml | wherein

sai d5pmas processed cRan 12 whemanid présuriddiegapisazeas Of

claim 12 wherein said pressurized gas is ozone. 16.

The apparatus of any one of clains 1, 2, 3, 4, 5 or 6

whe e ﬁ'h@gpéa?ﬁég of Wi§ oﬂet, oﬁ%igms 1?§‘f3f, |4?§ 0 @G/hé’lgﬁlsat ?e@ﬁtolﬁe of said

positione 0 extend Into Interstices between pleats
baffles smilufles sty padigioned to extend into interstices between pleats of said cartridge.



