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| NTEGRATED REFI NERY W TH ENHANCED COLEFI N AND REFORMATE

PRODUCTI ON BACKGROUND OF THE | NVENTI ON [ 0001] Thi s
wonuenvdme pertains to apparatus and net hods f ®CT/US2006/008808

provi ding an enhanced operation of a cracker and

reformer using a naphtha feedstock using high-flux

menbranes to i nprove the conposition of the feeds to

each of the prEcelTENYEFBERYSYITHRERNHANGEPe napht ha

f eedst ocks contain nornal an %on raffins.

These feedst dekBER 4D é gg&ﬂﬂgbgﬁfoleum

refineries to produce useful petroleum and

petrochen cal m&@mk&m@memammwmﬂmﬂ napht ha
feedstocks is as a feed to cr

ec
[000d] hy | Ereingerior @pdainstp alﬁﬂaﬁ?&‘ﬂfc?é‘ BT QEPCVH{“E-’SE‘“\/?*R Aoghe

| opeﬁﬂ?% BF LAY Shd 1HBRES %‘émé‘ﬁ hh}ihtthé fe&dsmsk asiherigh-flax ﬁlembranes to

rmer to iIncrease € octane ratlng %f th&:ﬁ %@ Léh
impgaye thet q@&tpowtlorc%ﬁ’fh%%edfé@ gachof g SEckeend Felergieh Jy ditse napitha
feecﬁ{ogﬂ{éohﬁﬁn Isa%mg{']ﬁﬁ]ngl"f‘ hoﬁrﬁ?ﬁiﬁﬁﬁﬁg FhedeGOLRlocIG fBRABumerous uses in

I's the thernal cracklng

of
penhgpdmaeﬁnemm froupéresefy peiRsEn o @ﬂ@%tﬁ*,mqa&me%fas One common
use 69 rqeg)%{ fgetdﬁ%fﬂs% és%r 81 5 CRkferd, R %itafl 1HﬁE 5r§ck%1@. to produce

ene an to a eSS r eX prop e
oleflilz@séh meltlgdlqns iasd mnpjtl@eaAeotbffrtUélhtY(:lh ay ?g@@d ® arfﬁ%ﬁ@ﬁato increase the
OCt’cng Ir'czlﬁtlglg ; a%ﬁge&gh L A ve 1€ LT éocfl?lla o%#:‘i&iu@éjﬂbmancs as

contains a w ar ety of different
dwhmﬂlﬁﬁaﬁ&mm types |ncluding nornal par af fi ns, branched

[00 a]gram ‘%eglg crac 1%% ! ﬁ%\%ﬂp henecr%lcrk? %[Qﬁ%?c?ro Z?ﬂ?]f ;mnl!sﬁéf gresence of
stedrkl 8 1828 torBmsiciayly e lark echlaindusiad whitketo 1pl‘£e1u¢ﬁ ghdete apd & glesser
of eth | ene and at _sone e
extet Rropy egcf gqe)pyfo(iYS}sdﬂtg Pr)e/' %8]!11‘&}? g ana ul%F %ﬁlé ﬁﬁ%q@ed stream.
Th&%féhltﬂeﬁﬂl%um |dbrived napiekn donWR atvhids vaﬁ“re@odf | diifererc ﬁlmbcarbon types
@3 fins results in a higher rodu t Egﬁ ndamyl
inchdiggoreel P diroched pagathag, iePas prihithaes: Bepsmea pds
arohﬁﬁ&ait iPRloffih AR aftiephagRe bRfthd MSst e@il@%ﬁi@k&tﬁnﬁprdwde the
A. Reddock, et al, at the El eventh Australi an

higltesh vieldertcthyione ahteame EHEPIIRT UGk as Reupes aprarclatiysly refractory to
thez’t?gyz cal &%@ﬁn% beifalRag §t it BRs kid¥ tgﬁth:l/dcﬁﬁhg n¥in@l ga@fﬁna results in a
ac

Ing unit can be increased if it is char
high@retuctyipiddhanrvarckink isoparaliing. s papgt erditled h%?d?afé ?ﬁ&%ﬂal
Paralliy ins %)mnl%gﬁ’arra%hn@ 2) dp%ﬂt&ﬂ)gp agoﬁg’ddoég SO41PAt IR IV RREAEBE ian

een propos to s rate normal from non-nor nal
Conﬁmf:é omEhemical Ephinkrring ribenss ep. 4TheS® dicdsesaighe cthylene

USe niohecul ar i Jg ?A ﬁ%&h@%hﬁﬁal araffins
yleitf %IL%aecr nglg unjt con be i rgart]sgclé ﬁ'\{ﬁ% %l g 7aa§; 5 S ot anly 8
rmﬁﬁsmmﬁhmﬁaﬂigp@gmmnﬂmaﬂﬂmcesses require substantia

i, 126 dAWormal
[OQO&F er d}ﬂ?gl‘pflg? prgmsgaa ﬁleeq)e %rogos%{i Po d&ggratlééﬁgré% ot gll r?ﬂn orma
pafaiRGN Bfhtha fIddutBekst ’hl&:sepnbbe‘s&smalwlyhea mblegd:m SIavYsst Subhs as 5A
molecular sieve. See, for instance, US 6,407,301. Not only do adsorptive separation processes
require substantial capital but also many of the sorbents used have low tolerance for sulfur,
nitrogen and oxygen-containing components. Thus, the entire naphtha stream must be

subjected to pretreatment to remove deleterious components to the adsorptive separation.

Alternatives to adsorptive separation are sought. However, due to the proximity of normal and

-1-



10

15

20

25

30

subjected to pretreatnent to renove del eterious

conponents to the adsorptive separation. Alternatives
woomtoept i ve separation are sought. However, PAUAISE@®6/008808

the proximty of normal andnon-normal boiling points

of the conponents in a naphtha feedstock, distillation

is not coomercially practical. [0004] US. 5,069, 794
nonSoffd] 0585, bt HeQVofpbRARIAN aspheaTeaisbk glistitlytiings hotne

nol ecul ar Sieve material. At colum 8, lines 11 et
<mn§@ﬁ¥@bﬁ8%éﬁﬂial appl i cations of the nmenbranes are

[OO(gJ] scl ﬁ§e§§b69[‘7@h Wb 138k st Erop &P Aérh B aneR fcof@ibiglcrydtalline molecular
ranched paraffins. See also, US 6

. I ] ! ,O90,2§§ dis Iosing
sieva nateyiek d celompds [iaes 14 Ghiedi APt ahBARYERHORF OKhe (RSMPHRES 28
discgo%g(!l %cﬁﬁing%%%eﬁﬁat%mm End RG] $HEFROISEEIERIUS 6,090,289,

eparatiofis i n which the nenbrane nay be used that are
disalivssg adgyededoemmpesits o taiinganoleviar sigve thatreulsl bejuseq a5gangrphaane.
SEPAL B | Bkt are disclosed
PR P8 Bl gt L g popeh o r it
conpadnuingtat ariuse pAhrae iGomcludcthe baparation plnormehparpaiins from branched
| i ' or P ' : : i 4
Bl 57 B S 15 PSRN An o 2Bl PRI Rty v
apphiedtiah dibri thseparatores iormal paa ot ifiom twatiched pasahiing angdesnibe certain
US.2003/ 0196931 discl.gses a. { wo- i i.zati i
B
isoahiAAas rod¥s for Tpradie Iofirozabon feedsefriio 42 egbérsatoms. The use of

suggested as a suitable hni.que.for s rati
sechignaronss Soueesiedaas b i Rupi e s RRAgh A Agigyes see
for &6 Bragh HIRAMDS Ahd Bu3agh the use of menbranes for the

separati on_of nornal froggﬁr nched .paraffi ha% bqgg
10085 e HBeREbiLHFG A RIS RAEHARUE STRBFHID PP brames
pariaﬁﬂgﬁz{si %8t §u2Be MO ERRARS in FORREIRA RGthRaNEn Jseinetimtibn pbcesses,

practical, conmercial application., Especially in a
membfangreliaye yehio Fipd pgrachsahconBriria §P¥81Patf%ﬁ%?8‘élﬁ%6w aprgfingLy
invgféﬁr[&flggk ¥olgﬁ(e9§f HRARLBES S, Eafkehl 1888 nbRibithe RARe bitas would

Ided in order to achieve the sou%ht se ar%%io%
haafto bhpromidedrizl orferrtapdhigys thersgyghit prpetatipr of the normal paratfins. For

insfraed, 25M-5/5 kb {FRED [ AASTe{Rerin i) A RBEOANGG K
msé\?%?’ ?gg gbﬁgglﬁﬁgmﬂr“lﬁ%‘b at ogs, Ltggl. . Jrgﬁ@%n, 1t hat 0have
Insaikoes fLidsj Jopart, Orat have sgeativisnfor dhe nofmesgemal nqsapldrFatias over

over, branched ffj AN i illieram
o R By ity W bt pi
mdl&pesecaitthep equasqueteent rptessuradiffareptiod 9§ UT @ 5@8 fkPerlEng.f 333
.of 15 to 0 kPa. U , 818,.33 i s . ' I i e
N

6+ 10" aH 1 AiPes P ardila deRastityasT hDleast PEM dfmi-biRarsémolanigheaBourney, et al., in
sel ectivity. o eas

.of at | 25Q of n-butane tqQ.is
WG4 ob Hisglose’s mcpg s BOar SRR Sai bpedint BORY A Bl frane o
reth&e, R AUE n@nhhgFoMGh Mg REIbae detdiet grom tre nverikmeé of ©

renove, inter alia,_n-penban frog1an isogﬁﬁize% 2
deisplhesaniv el 4 eUORUHSE nEYioB PRt BB BF U QAR SUHSRARTLE: .
mén%rnge(,: QIR ET oSthHhAEARR iRB&E (hip 9000 dyBartl Sfdtedd ofaienilirine

on al um na nmenbrane, exanple 1 of the publicatiaon

suifnegiazcatierpqpinest to 5GUE eI mpsEPSTENES L Rt Mg overhead from a
deisohexanizer distillation column. At the flow rate of feed to the permeator (75000 kg/hr.
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surface area is required to renove 95 mass percent of
n- pentane fromthe overhead from a dei sohexani zer
wdaizedeiobd2asi on col umm. At the flow rate of feedrPCo/USh®6/008808
per meat or (75000 kg/ hr. having 20.6 mass percent
n- pentane), the flux of n-pentane used in the
sinmul ati on appears to be in the order of 0.01 gram
havif! 28 %/ se predtt n3eRiake), hOQROHE nFpuntane tiked it dtsimilation appears to be
_ commerci aFI y inpl epgnting such nmenbrane separation
in thyerderd 0108 g5} PlRE M 1K 2 ﬁ'petitive with respect to an

[00861S O PiisOfe SERAKALIMerSMEY BIRIQN@HMing Fuchhendtirierseparation systems
napht ha streamwere treated to renpbve contam nants

rengas it 1o ComPIEe Fah resaect fAn e TR RPN ST i gntire
napt?lﬁlé Q?%Fxfw% lelted fabmevd QBrdiismtSoteatalBf deldk@ioufioané sovbent.

oW ng mer?br ane properties are def |,neg}i .

[0087]cr oPorthemurp@eod] thafodlewpgidingassion ot fiedrspirs Sedpllevape

me%l%raﬁgérﬁé?ﬂgs"d.ré‘%efﬁfe&eCtiVe di aneters of between 0.3 to
nan

ers. soporous [0009] Mesoporous and
Mierepopor osity refer to pores having effective dianeters

[00 bet Qro%o%n 9 aécpm{(]:gtg)gfgg Toter t 58‘1&9&% WeredidR ll_ga}neters of

roporous~and nacroporosity refer to pores having
betebéie®k? tovenadbmetetser s of greater than 50 nanoneters.

MNano article [0011] Nanoparticles are particles having
“§°RPET"Sr di mension up to 100 nanometers. Ml ecul ar
[008DEVes [NesbRjrobddndandsaporssityvefsr tapercarbaving effestiveadiamegers of

m croporosity and may be anorphous, partially
betyiest b IB‘PXIE?%‘( alline and may be zeolitic,

MPedpyreREi ¢, nmetal, ceramic or carbon. Sieving Menbrane
({:10 13] Sieving nenhrane is .a c nﬁfsi tgjﬂnenb{fane diameters of
[0H8ht ai ni HerraPEHS A FEGOPPSIH; EEbINHORGTSHE 8 &1 E¢tT VE
gregﬁepa{aﬁltsb QthorRe-ddm cont ai ni ng nol ecul ar si eve barrier.
2 : .

barrier is the structure that exists to selectively
Najpppseticld | uid flow in the menbrane. In a continuous

[O(ﬁilﬁvi ng 5BBEs ark PErtioRS ﬁ&}%{gﬁﬁ' mbeNifehdiGely tofl00 MBnodeters.
continuous layer that is sought to be defect-free. The
Mdglegvldr Bigyess barrier may contain other materials such as

[O%\l?r | d beyf Neu1GAG ek %a%nr%ﬁqlaﬁﬁﬁ ﬁfiéfo%@m ahR@may Be amorphous,

contl nuous sieving nenpbrane I's a di sconti nuous
pagiztie alobiyphafs omotysteling pndsiney ke 1salitiq, @plymaricymnesd), copppe gt carbon.
Sigvringvﬁln%fanee)(i st between particles or regions of
[0013] Sieving membrane is a composite membrane containing a continuous or
discontinuous selective separation medium containing molecular sieve barrier. A barrier is the
structure that exists to selectively block fluid flow in the membrane. In a continuous sieving
membrane, the molecular sieve itself forms a continuous layer that is sought to be defect-free.
The continuous barrier may contain other materials such as would be the case with mixed
matrix membranes. A discontinuous sieving membrane is a discontinuous assembly of
molecular sieve barrier in which spaces, or voids, exist between particles or regions of
molecular sieve. These spaces or voids may contain or be filled with other solid material. The
particles or regions of molecular sieve are the barrier. The separation effected by sieving

membranes may be on steric properties of the components to be separated. Other factors may
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nol ecul ar sieve. These spaces or voids may contain or

be filled with other solid nmaterial. The particles or
woegiemns40f nol ecul ar sieve are the barrier. TRET/US2006/008808

separation effected by sieving nmenbranes may be on

steric properties of the conponents to be separated.

O her factors mayal so affect perneation. One is the
alsoSe¥feBl petthéafioRr Ohis khd sogtienty oﬂyclatheremmjym&rmmpandlt tiivbthe material

mat eri al of the ul Jev Anot he
of e aea e o BT AL 0" AL TRPArR B e n e
micRBpefRR S Rige 8f thel folt@addieveN® oﬂﬁﬁétaﬁ:ldj faf somieer¢slitidr@slecular sieves,
i nstance, for sone zeolitic nol ecu

Sji ev t he
the pregansn 0k BPlealfrsih BHIFEANC ST POFR: Fay (Lméef 5 Wetgyla?ﬂ“%“e

ente!} 3 AEH pére FeIrE Wb SRRN 8- Hek AR MM cRlel MEnéd)BdoliRd ﬁlﬁt UK not appear
t han anot her n-hexane nol ecul e. Hence, zeoli tgaﬁ_
#er om the

to offstmechnesiecyipefar the sengratien ofrsmalear brapehedpgr
star?l? @%ﬁ&@cu@afr OB in ?ﬁgtl&r ROGBEH A BlbE i ikes DO bépatation.
e standpoi nt of nol ecular” size, may in practice
bﬁrm@atdﬁlogﬂelé@@r selectivities of separation. C6
[005@ ?’Beepéﬂngﬂﬂ @Qﬁ% s&x%%éh I'IIlﬂiel PELIEADIb of Hvedf cothpBhéY Basses

ey gi ven conponent passes
thrdugh calgg«km dugmvarof thenmd(mmg@, oftentvadesieitb¢hanges iveandfiions such as

tem\i)g% e? and.p ressure %go%ﬁtel Sl &19f§ggﬁ¥jf on ef}f?xclgft%_?t a?gfﬁ@f%eﬂ{ Meatlon

ure, e an hus
ratd ms;t Bendmermmed mmélertha*ﬂ:bsqﬂetermsur@nn thaperneatp sisle is 1000 kPa rather

vvher e.t [ essure.
R L s L S
beltollg $(?@ﬁﬂt KE’caal,rdla%ltf mnmhnpm El’(mftleda is used [heudmrfgr qlnseslb;'ng geving
I erentiLa el C Accor
mepmbrRes, L Be £ BW“F?FB g E)W ]g‘g Ela ﬁ]é(FléFlﬁ dgtefm%led by measuring

the$ht8 Yerid niBReEPeAstesnd) Aehich Paubsmatiadly Eh&\Motmﬂ&mxafrB r(praferably at
gi ven menbrane is determ ned by neasur

el arh OPE Peend eeBhale: 4 MR EHe SUBRUHE Dy gt
sid® Bfegﬁlre SR80 RP 58 hLR ANk Yerdleate QAT predSurdbf HONK®E BBdolute. The Cs
hexane) Ewpmeat es the nenbrane at approxi nmat el

Permeatg Hlay Eidenicdlets the pevmeation @icgrer 1966 Mt o4 Bf‘g%ﬂt%/}‘f é%s figtace
are@ bREE H@%ﬁnﬁizg@togﬁ%ﬁ%&hﬁf(nelp @eKPeat}@@%%Hﬁé@te Fib® I§x for a

Perneate Flow I ndex reflects the perrreatl on rate per
givery embrame it boin thewnits ohgemsneles of e Bexne ReTpIgptingspeR sreond

pef QB LIS ko MRIBE ARG b BhE KR SSed oCE, L he C

or a glven nenbrane will be in
C&hmmateiﬂlwﬁﬁtitgram nol es of normal hexane perneating

seco ar . - Sil arT(rets

085} ¢ 2355 el TR RaliFhTh el HEVTREROEAS, W S
Pefdarefibe IrElemws fRaitCPehneataFlginiedexsiteve e bk am@ldm Rl¢we Index is

rati o of the C6 Perneat | ow. I nde
deteppinedindhe§apiR HangE,es e(fe%Jié F]mft‘aﬁeeﬂ?w g?prruesé e P—‘itamauy Pt
dith&tH@¥uthifes @egaﬁﬁlﬁssnﬁdlstributlblebmm 2P dinethyistanh end’B 3-

Per neat e Fl ow D antially pure
dirget P@PW%@RI%@LQH E@%%p@g@%@ ﬁggﬁj}lﬁmﬁ‘ﬁ | on between

2, 2-di met hyl but angURMIARYHF THEENENTUORNE)

0

[Oé preferably at |east 95 Hawab %, di rret(wl but a

ane s(?. :
By this invention, economica le integrated apparatus for cracking and

reforming naphtha feedstocks and processes for operating the apparatus can be provided by

using high-flux, selectively permeable membranes to treat the feedstock. A retentate fraction
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SUMVARY OF THE | NVENTI ON [0016] By this invention,
economcally viable integrated apparatus for cracking
wanaerce$as m ng napht ha f eedst ocks and processeBCTmIS2006/008808
operating the apparatus can be provided by using
hi gh-flux, selectively perneabl e menbranes to treat
the feedstock. A retentate fractionthat has a | ower
that ];ﬁsmegﬁ%f iﬂnjbaﬁraﬁgén mfogfﬂ% pRAffak ﬁl%dﬂfdoéiltﬂa fed@erktihebtained by a
eedstock i s obtained by rane separati.on.a I.S .
mengfyang sgRATatiomaed isrused asfdes bg'gé"rfm}ﬁr-p% PrBisP S f??%"é‘tqg%ﬁs richer
in nbiAA pdrteink EHPtaided O B bepRRfiad Adds uded a®bteat nedlstéand tpacker to
t he geparation and is used as a feed g}%e steam, . 1
brodyeaclelns. HioaqsPiSaRRS &V iILER MTTSIPY HETSFRANER T PR SCRtyely
penjn&‘éﬁ%% ] anr.rée ﬁngggﬂ& b@%@t@' é,fal@é’cﬁi‘é £6:8d pérﬁh@atﬁﬁ'o@ Gbim4@pataffins as

per nea _ rane neéd not be very selective faor th
conpererieandnstincaf pasffineio PpRvideraniepBangemens fpikp eeprytipn of each ofan

integr%%_dlcl{a%ﬁgrrang g&éﬁ%ﬂeﬂ?—[&@e, REQVEHSiRB nRABAREEIRBE sélbotddéh the

peration of each of an’integrated cracker and a

basis ef permeationHata cesn 2 b sutstabiial gacgifiey in selsativitynEke prafgrpgmembranes
sel.ect edbon the basis of pernmeation rate even at a

are EPLt A E™%acrifice in selectivity. The preferred

[00TT b Bresordaree siith hertgoatemprctnd she appaatug of the myemsionaadategrated
Lth the broad_. aspects of the :
napi G ARS B SO S AL PAC (eitaptthe bRy cpnuit 102
adaptell gf ﬁ@plg%%ﬁﬁtﬁdﬁé@mm%ﬂﬂﬁﬁﬁe: seléa?toﬂlﬁ/b)ﬁiazihg aslegsp bye inlet and
conaul t adapt.ed to sup apht ha; .
o AR SR SR RO (b g
pen(h@zﬁ% giae gliﬁga Rtchftetide] y40d %ﬁg@ﬁﬂaﬂ@ﬁﬁ'ﬁr@_ aEyieracns Flow Index of at least
referably a sieving nenbran avj n perneat e si
0.0 1 £+ BribRtiaFoveRaIe, T SHPt oS LR g ot a bl t
proak T9ainfatel AWhd eia¥atddidéhat ieasichéld Bhoahd parainsas cemgaged to
Flow Ratio of at |east 1. '

25:1, sal d nenbrane separator
narhapicba sen ST (R I GBS SJHB Thar HEA B G dion Wit th
' i eRibRAE IRdepRatorf bl g & Qi@aadfoter (118)
per%%%%tsﬁg?g?%)&gﬁg?ggﬁ cr acl?gr _(124)’_1a%§§t) ed to,apr Oqlgf:re .
adaptedftd provide fireformatoim v comrmunicalipr With His THieRtAE s1ds Og fhg geving
of the sievi nbrane in separator (104); and (d) a
meﬁlfgﬁaﬁ?ﬁnassépgl}%?ﬁ%)?}?(llS) adapt ed to@é)r ovide a reformate
[0018] f | i dlprefomed einbadiinent ofhetapparaius ef thringension; fferppdipigend m

ieving nenbr.ane.in. s -
L Pl AR F b e PR Rl Yepdd 01 0 B Herotofinék (119) s
hydrBi@idri( 008) adapteeirtoreeaioat eulfimdompornkhtsi d f | ow
C jcation with the ne e . _
oA B8 Skt SR B i A o
para iR V@olS fihd dnd rﬁhbﬂml@iﬁﬁﬁise {n&ﬂéﬁﬂﬂmﬂm_pm@(}ésgﬁlgctﬁlg @t said
converting naphtha feedsto cont.ai ni_ng_nor -
Fec ALl 1 PTG e 5B Ot TG b e R sieving
mentbrideehdyidd QAP ARRRCTISW Thdek of arltact.0 ngndat CsRerleate Flow Ratio of
feedstock with a retentate-si.de of a sel ?ctivel { prossure
at lsast A@A D! wdprsenditiprs nglpdneiudiisnt nembape SY 408 ISP ANEP
di%%é/r'ﬂagac@os@ﬂ{%%éﬁ@&a& tFbRWide Rde¥niBE fidttidnaR&hada Rluwad a

Per neat e Fl ow Rati o of ) .
concentration of normal paraffins, and to provide across the membrane at a permeate-side, a

permeate fraction having an increased concentration of normal paraffins; (b) cracking at least

a portion of the permeate fraction under cracking conditions to provide an olefin-containing
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at least 1.25: 1 under conditions including sufficient

menbrane surface area and pressure differential across
woOheoeresdas ane to provide a retentate fracti on POatwsSkms/008808

a reduced concentration of normal paraffins, and to

provi de across the nenbrane at a perneate-side, a

perneate fraction having an increased concentration of
craJlef ﬁ@!lucp aha(d)ire¥8mib P it 16dsBCHdriich Gitthd RatateArdedon naer eforming

permeate fraction under cracking conditions to

Conélrﬁ@m tﬁé’rcé’#lecﬁné‘ﬁ?fﬂat@cﬁ‘?f‘témfﬂgﬁ@@%%er product; and (c)

[OOf(ﬁ form tHQ Rberle8 BJceReRI el ig¥en@bn, &ﬁé%abﬁh@f&&dt&kfcbﬁt@ﬁlb enlfur
r ef Ormng conditions to r0V|

comgpopsmt EnE the seferii A Paefiands Biegied o Wé@i@f@%ﬂ@ﬁéﬁ-‘/ﬁr%fﬁ%tm%ed
con@fh%ﬁset%sfgrﬁo&fs e dnbba: R frok}RioP RRRfMRIneRASHe Gkpects of the
contains sul fur component and the retentate fraction
progesses Wb jhednedtion theydifotacmapiongpamedes thy aewbraaihige
condi-ti o ' Bh{ @B L BHckMFation of
contcentra 1?n ¥ s%li{lpcopﬁyrsﬁé/ rrénsﬂgé ééHCntegcg’g@&{bﬁxgé %I%%glésses o Ct ea on o
sulfummmidnemtmtﬂeeretsnthtblﬁnac‘r:anponent per neat es the nenbrane
and the concent ra nt in the
perneate fraction™i ggggé%?gréﬁﬁgﬁ(ﬁﬁgﬁ%oncent ration of
[002yl f UThE PIGIORIE ixta scherhdtie repe¢semtbticinepffin &tegrated cracker and refining
DESCRI PT{’?O\I CE. THE. FI RE [0021] The FIGURE is a
systephiB AR danee With SuRXe 18ﬂ of an integrated cracker and
refining systemin @EMIMDGEIS@USBI(DM S i nvent| on
DETAI LED DI 22] Th [k
(0022}, | éfh%g@as e 19?“?%{150 JﬁP eé?‘{ PB H@&’PO"S yatfSis plastcs and

petmcﬁé‘tﬁl'c&lg sAds E@E/Etﬁ?l@ﬁﬁﬁk praliSced BY fheaBerpal qraﬂdmg of| r]h@hb]srnolecular
roduce

e thermal cracking_of
welghsf @ﬁirocasba% @éﬁaﬁ’o‘ﬁ gsuaky @%W?%Wﬂg@ﬁﬁeg & ‘ﬁ?gtg Liﬂngt gtor to
redfugﬁtﬂe ﬁ§&r§&%&n%aﬁﬁ?})&§s@fél‘dn3 OnHaBSLd18n Yieldaad tbCledﬁob €he formatlon

hydr ocarbon partial pressure and enhance ol efi g
anchdiposition efchathonadseusasipral inghe eAekIREIsHLPE| e PEgecss 1 Infrefore often

refGRIA0ARCEALS 5 g%? ‘Fﬁlolybl@ NidpRthg b8gikE Plint @A REEtocld\®n also be
process 1Is ther often referred to a steam

usegirta pkwn?@ gasolipy pierd argingtios Na Shesheroprssdsi the fsé sweant léﬁ@%tacted witha
catalSI lgsal%éc'd t%l%g?rﬁ*nﬁe% R&u s ﬁ&el‘hothpbfe gﬁ’dcgﬁegﬁfé Qb R& 18 Breforming

processes, streamis
prcccemsalega&dlew df hvlat}maﬁla bhjsttivais te Ieehaacee@tm? mgaeat afeed strgggn or to
erei.n, h(gusng processes are referred to as
S

Syrll‘{@?s&eﬁfqr%auﬁrcggg regardl ess of whether the
[0628] ec tThededdstrdamsanititcler we iathe progessenpidifis avemisa can beauiic

or to_synthesiz rorrat CCO oun 3
o RS eS8 s g
falliRy @ ithinARe le;a@nthb @oﬂm:lg p@nﬁwger & g, m*rdo ¢2a7 G)e}embmaﬁje rihefse ghraams
a varlety et [ 0 S
compgse hygrica gp 1hprﬁfem%bl q%g% IF }e{gp%(gp 108 éte% cra?klng, itis
gehd@Fpreferdld that?’t@e R dRBm Cont&Ia Miededls| Prefdrdtds the S‘édde&a‘m does not

conpri se hydrocarbons of Cto C(p tprefe ablg/
copignGpEIeCiEbe 2B0BRFn ot B10KT tgpt 5 Mpl-fogof Ciz hydrocarbo

feed stream to the subject process is a Cs -Ci1 fraction produced by fractional distillation of a

Co
ns. A represen ative

petroleum fraction. Another representative feed is a similar fraction comprising Cs through Co

hydrocarbons. The feed will preferably have a carbon number range of at least three.
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generally preferred that the feedstreamcontain little
C. Preferably the feed steam does not contain
wappie@edabl e anounts, e.g. nore than 5 nol -% 8ETM$2006/008808
hydr ocarbons. A representative feed streamto the
subj ect process is a C-Cn fraction produced by
fractional distillation of a petroleumfraction.
[0024) Ot h’FlEe i%&i%fr@aﬁleﬂbﬁlbe ylﬁ)Jefcebﬁdo V&ioas Séatnbmsts tofremote smﬂfur,
nprising C throug drocar bons. %1?? }e[ abe
oy B PYFoReR i RS GORPHHID AP . B foef Sreab ey
hydidife8Rd bPOBAvistheock e & remare simir denpdudjte toadyérpa partlcularly
various treatments to renove sul furn1¥ﬁ1§{§enate

atirpqtive atpest-of SIstPErCS Py O BT BITRHRTSS theby ban °FW8 ?“feés&‘fam
pasSdd't& ﬁf@r%ﬁn&’%ew fbjesiad %%y@fotx@zltﬁ@r W se process ed to

renmove sul fur conl?onent s. Howeve al‘tl CH| ar | Yy
t

[0035)t r a¥tithveferapriothaolf IGURE. amelaiﬁlgasfé@dsw tsagser yipdpgilgnto
meinﬁra'hy ge:paﬁfblr Yod Rat e ftﬂe%édsﬁ@k @fcgﬁtlﬁ@ed SRU8E & SdtitE 8RI8 ggato

or mer nee e subjected to hydrotreati
mepbRR&io P tide 2 @te@tm@tlp@ thateas Eregy) coacer?éfﬁmrhgg normal paraffins,
ancgtg i)g%&e%%gro%itgg ﬁ'%ﬁ'lgsgan\él ﬁa #étlﬂ@até‘ L0de b HEJ&H i@zﬂ:ﬁoﬁ" BRANAIOT

stoc s contacted wth the
mcreed.'edmbmeetrzstlod of pérmal paaiiing fethe prefrediageects Oif gednieatien, the
pCIB]g? g%rﬁ?thnontcrc]) tauallé] atsleas;c z€ %‘%g 8? a8 %g{ﬁaarl 95&%r g{ltgg ﬂgﬂm{a feedstock.
[00R6F Neatgessind ehopas pmmmwddelcfossathe m@mbtaav mgd«afrto pff@qt é@sie@red
concentration of e I
serg BB S I IS HORR FORLe PRBCISE: Meate Th AR RN TRt ofa
leaSt@U1ainbfe préfelablgsit ledS Orms&d%@fPehh@terﬂﬁowﬂ{anp af aﬂéash1525 f, more

t he napht ha_f eedst ock. pressur e
prefistily & RSt %\&radg‘ fepd: 3&&&%53% 63y Th; b %‘%{ éc%“ytﬁ%‘“able
typR St pRETABPRMAtdIR nkimiGitict ohbg tl&@ﬁéﬁ@t&b dep is At thsranghef 0.1 to
menbr ane has a _C Pernmeate Flow | ndex of at eas ]F‘? ](.i it
10 rrplerably O 2eip ATl a gthe| teraRaratiye 6% theymembrape ssppraron wilEfeggid m pa
on Bﬁtﬂaﬁlr@(gf tBd mbSBShe &nd2o'f_h the teH@E@tuEH 1 Eﬂhél Eﬂeﬁst&tk I El@s$for polymer-
1, and often 1. 35: or g?
0011‘115&1};11115 @W@ﬂltqw?éulﬁyﬁ@uldﬂlﬁtsuféﬁ’éﬁ@f ]QM t}}a‘f ﬂée %‘ife§$t ot g
eg;&ga{ fmfoé g B0 ORanbs, 1hB tdnhiRrdnd8 g6t the
o pre gﬁ:@?;@%@%@ 5 'nPa. The tng%'éer ature
seffagation sgtherismiperatvee @fetbmsammmuw ¢ffluens Sefira thrtepRpptughis ithige
1a1%%to%|§ 9 lgd}’% ) Caq‘ﬁu A BRikdR o?ﬁﬁ%ﬁﬁéﬁe%eﬁ%&%y
edst oc hus, for po yner cont ai ni ng nenbr anes,
prévidefer aligridsr sk oumiket @h@g ph thsiretenthty sidewf tha aenbise. Regardless of
PSR By bR PETRLP e B PO K BENCIRL g py e
reto@pra kide bbHihe nenblume iscinpler lafuid whasst the ipermestemeayi lzadtqugﬁ;] gaseous or
.eBc{I uent. Oten the tenperature is in the range of 25C
g %%C or 2000C. Thus, the conditions of the

[omqrb I e nERfbadt e bedyang soibibeofnnsuch ab hejlovdfilmrs, gaegtspand the
m xed phase on the retentate si.de .0

hkRé‘@%ﬁhd:P]é gasgempl nglnﬁr'?ggaéa ¥ urit such TSLhquIB‘EE?IEEV%Q(IS cr)]rt%att glate or
sphlGRound BRePRSIRAAER. ’Dl?erI@ﬁcza dekign oflille th&igbrhhdsistowdd efiabke, when
retentate side of the_ nenmbrane is in the Ii UId

asyembleddp %é@@r%wnﬂesqfﬁaﬁnt AreSYALEBR AR i R fﬁﬂ%@’é’“’“de

desirable flux. For hollow fiber membranes, the high pressure side (retentate side) is usually at
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[0027] The nmenbranes may be in any suitable form such
as hollow fibers, sheets, and the |ike which can be
wagsmmodEad i n a separator unit such as bundl edpPboiuSens/008808
fibers or flat plate or spiral wound sheet nenbranes.
The physical design of the nenbranes shoul d enabl e,
when assenbled in the separator unit, sufficient
the f&{itﬁaé Y tBe HOIRRY feE. 038 flohveftierracnes hay Ty @viutent esinteadingnt or

ux. Far holl ow fiber ranes, the hi.gh essu
crosicaertrabenPaY S Gr By of SIBIART P ateiee it eT e R R g
oo2s! | O%fﬁbl@ﬁrmemﬂ'ﬂﬁlefshﬁé[&eQfeaﬁﬂ&oﬁﬂéd@&hﬁd&ﬁ;}zbaﬂﬁstate conditions at
co-current, countercurrent_or.cr urre

teas €5 rablsat st . g BT RSPl R3] S Bl B 197Bf e
parHind ﬁ%é@émérﬁgﬁon e{fﬁ&%ﬂre Sbfthih&d i@ Mke pERABH A Mhe SotcERERion of the

area is provided that under steady state conditions_at

norieliratfiss in fheateamesty illdependapen 8 selariyitrof Bemegtargp)Vile the
menal{)railee %b?ﬁ)l ?cigcitl\{% Qhd ﬁﬁ%d@&’f)gfﬁlea@ abghibin! E@9 infhsé-BEor more of

I sonerl uent are contained in the per neat e.
norihhkpacaffice acﬂ\{aa’(ag@ns gmbqgchlgerﬁswﬁths ipygRiigofqap e pehigvgd with lesser

purﬁg %r}en%%tgs \L}% c?n% nl%)[x]mhgﬁrasfﬂ gﬁfxiﬁférﬁ%até’ gneﬁlgs‘gtelm\?gdlments
wilblsdlegaritan Wenas-He &1z ﬁxtoen m&a; Sayarf’@ 980, nws-/%Téw repprindep pf the

efﬂfxwgﬁﬁl hcaﬁyé% %&ﬁche%l 1d éla c 9({%%3 ﬁlgés%g:glrﬂgﬁlg& fh tﬁé n&ﬂ'llllt}ﬁ feedstock.

[00RgYr Meat esy siﬂﬁ&)la)sel@aezatyrpaﬁmaahle ofembmmaiay peauﬁﬂ iri the apatafye and

pmﬁeeeféeg% t leSéll’l nnttlmf S@W%‘geod rren rag% >;1re sAearl eé%b’rg%g.s’gfe%]embranes

used MEhE 55 ©F th@fintetornedré d:halﬁlﬁknmdhﬂl hdv;qglh]:g)l flug, xe, having a Cq
branched and cyclic conpounds contained in the naphtha
Permgalg §lascidey @ 6%19?1“%% suitabl e sel ectively permeabl e

[003BITOr anery¥pyerhifd ¥R eidy hidmbhgesafuyaeaf usioantyp@! fot astewm, mblecular
this invention. The preferred nenbranes are sievi n%
SIeWW%WImwr%W%@@YB@% Of GO B CBPBEEs S EP hi s

me a%@stﬁagﬂléﬁmhﬁr%fcﬁg ﬁgllhé&dm'eﬁlli'aaﬁdﬂ&ﬁddﬂ kigte, Edratiic ok c@ban

aving a Permeate Flow I ndex of at |east.0.0Q1
sufpo0 30th a Thie sipyieg layer exbastiendnplgouks ST Arfed: W%}éoweﬂc metal,
CGI'XI%{C OQUﬁbéryR r%rﬁlgfopbﬁﬁ nce, nolecul ar sieves,

e-cont ai ni , metal, egslyms\rlc or. carbon
[O(mihbr anethe rmmlxrmms}' DeCOTHIHIBSPT CorEipnony. 4 ficgmfylous membrane

cmféorrls%éJ S0 RO F&f‘ 811}111 gﬁbﬂg leeclﬁlc%ln%ﬁ%a@ﬁer%&h@fé% a &RfiABu§ membrane

HoRTS In"sieving layer or barrier
coffpfiiees ud»rmnucms hyef)o,f nmmpo,rotm doier iThe n}gmbyamm@r berfernagd of a single

m%qﬁgx&lﬁeé/ a%%gﬁ‘dég%?c‘éhtg 1&8@0%1%%' %%t arh%gﬁju't ahll | ©ptionally,

nuou I SCoNntil nNuous
otHdt SRR, Wﬁﬂﬂ&nzﬁfﬁighrﬂaﬁ eofifpus lﬁtmer werawmlbicynm ofs;hqashetvmg layer

article e m Groporo wher e
e%@a}% the éhfgﬂﬁjfﬁs inqhtai n%%ﬁ%ﬁ? Sr y?r é@/creaseoﬁf’s rﬁﬁec rg&tg%eg YPHR
inRahdd & not B TRIANEREE Sty Y mbabihiaes Iﬁfﬁdcoﬁifalranmbr@f@:ts Typlcally

mat eri al or they osites contai
comwwa?%@%éﬁemaé? 'gséﬁ?f‘d’og O™ ao‘B?SPg"r‘maﬁﬁp"“’“Soi gpre. 2

comtfifubd, Hﬁr?la e\f%?ﬁlcf@&oﬂgbﬁn&h Discor@dus rasbemshda af hdr@rsized
layer, ¥ hi ckness of the sieving

| a
migeppehsESier ﬁwéledflemsrr@u persainE g BeRFTD 9g 2 adioyep.det vil e
polte"fllﬁﬁrof bt 52(8@.aﬁﬁconﬁﬁxoﬁ?ﬁ}eﬁﬁﬁﬁ&%§@:§m9§‘0/rﬁe{&0§)orous structure with which the

microporous barrier is associated.
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i nvention do not require high selectivity, the
menbranes can contain mnor defects. Typically
woanmicioneass nenbranes are made by depositing oPCGMUS2HORQHISSOS
on a neso/ macroporous structure, a continuous, thin
| ayer of mcroporous barrier. Discontinuous assenblies
of nano-sized m croporous barrier enable very small
[00R2¢" Meat ERgnplbd &TlkBE RS Baritrdndiedeaniall puedoldpular sibveh siches SAPO-

34, RBEGRIFREHb Ao AR e AP T 17 SR o e ohopsl B

zeolR@B Al z%BhﬂemS’rﬁQKLiiL?& rﬁmIQZUzﬁxmmRsa2otDsaoPmn@s1te MCM-65,

o S e o e S PR 1S VY 55 S B3 nar
largec"g% %1ec§§231§v@s suél%’aJ HALE PR N2 NV €a A3 X Z0d lzbdlige 15/énd
olite , TA UZM 9 UZM- 13 ERS— 12,

mespparpys lpféiectu@r swwp@s as WM@%A%% aHR PR PE DAY Lagiegpta
s1evr§§ S GShilgiG B c%fimﬁél l(ﬁaﬁ@ Lsﬂz&?part'&ﬁ? RrirsucMs /A, XBEA(DPF‘ Ml-:elnd SAPO-

arge pore nol ecul'ar sieves such as FAU, OFF,
34. NG zeoBigey may dxmaymd be welal exehangedand mesopor ous rml ecul ar

[00?% eves speh A% Mkfﬁi& nﬁ{éﬁfégﬁgﬂg %ar’ﬁb&rkfé'glpsg g?l%etts ¥iRE3s PIMs

| ecul ar si‘eves are“aval
(polymanaf itrhesit rmalropwrosh‘e) subl prdissiostd lysMeKogwn, et abrFhemypmmun.,

Rl GELALET SR i TR o
13:272¢ l(2008); (Baﬂdn@ﬂalsAéw dafer. pbﬂ 466626043 uclBud, @a]wﬁh@p@oymms 230

i ntrinsi ros such
ot i S PR 0 S 37 B
oxi@d), Q&lywnyl@‘lﬁi[ﬁﬂorﬁpéychdorganic]ho@ﬁ $irh(aR Gﬂiﬁ)dsaxtﬁnﬂ;l dglixetenes) crown
eth%iagq'iv?ghg{feds%%?g(p%é%%é etsiayorty swen fdt-seifXior-1;
gla%%éra(n%@ Q40 metRGhipeBind Wlﬁclﬂ&ﬁicfdibo@&ﬁﬂﬁlb b@enllﬁxddti&klc ed by
ore-forn1ng agents_such as éalk Iene OXIdeh
(00881 yvi ryIRoRPORE eIy 8 iect BPYBTE T8 wody L e

meﬂﬁh&%&&s‘ sBfictue Rk ivERIn8 R orcufMdInS Edpehding @t the type membrane.
spherands; m croporous netal -organjc frameworks tguch

It cais bvibe SEPROB o1 tpPmbryne ganaposite, étcam by e fgraBirhet foRMpethe
% ﬁ;goQoMa%r e &B‘BQ BleQBhdt¥re BBSn ‘Qﬁi@ﬁ‘ ot AWIREHEE thicrbfPRA barrier is

COHDOSIte menb ranes, a fhreso/ macr opor ous structure
lochtsd.uFkTinesPireacmpomirsiicoporaabhs certinyers oraliseptiueusop By

megg agoﬂ?rﬁgﬁy%% tﬂl?s%%rc}qét{ﬁg Bﬂg];;otﬂ@mtaﬁéﬂgl JFREh&BRmactdporous

e”’support for t rane conposite, It can
strid@urabr Bd’lﬂoﬁgﬂfcﬂ’oet‘\mnmamﬁleﬁ dmhﬁorrg theheesnvin@pmpgﬁogg gjructure Examples

NS S G biGhe Bbml the Pall Corp.
Of%ﬁ rﬁ éherﬁ‘cg ?%%’or SUEba rf{hilﬂ%ro H |n§3 oca Xe\%. @ﬁe. e Fall Lo
haViBS O Zikafadpyr onls psibidiattal sppatwheeio drtzinogas i the form of

dis ont| uous, and the neso/ macroporosity may thus be
sPREFEHTBISE Sthrough the material of the meso/ macroporous

[0035] UCt UTr BheDieddAndcipomdils ktﬁicmepreﬁm‘oly ddfimss dhlamtelsf OermQShm the
nmesQ/ macr opor. ure. s, of AbLer

R Y SR e R e TR e R S

didfe®¥) dnd @aLahieh GaK.Pin RARY bRGrRd 2inbEdiedts Itae/egpemmmt Flow Index of

porous netal support wherein the zi rc%nl a.is ' cp
thef ypse{mAFcroporous structure 1s at least 1, and most preferably at least O and sometimes at
least 1000. The meso/macroporous structure may be isotropic or anisotropic. The

meso/macropores may be relatively straight or tortuous.
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spherical crystals. [0035] The meso/ macropor ous

structure preferably defines channels, or pores, in
woheosriasge of 2 to 500, preferably, 10 to 250, PODMUS2006/008808

preferably between 20 and 200, nanoneters in dianeter,

and has a high flux. In nore preferred enbodi nents,

the C6 Pernmeant Fl ow I ndex of the meso/ nacroporous

[ooﬁ%r uct Urge inasoahadr@@sdus Yucanemapbt cEnpdsed abh«yrgatlc loegagic or

and sonetinmes at eJelels
mixed igreenie andraigane matgpl %@F 561%3%0%1; ti:%magee ﬁwﬂﬁ%ge Ot he
condBSY JTRIG s@gﬁﬁtﬁﬁh BB S the @ pRlof eby/madropurglitstrasture formed. The
tortuous.

036] The neso/ macr.oporous str
materdntpbtie aﬂeécf/maﬁep QA Bructyiegaay; e ﬂEﬁ safpe,eL gt eﬁ%‘? B’&ﬂ g’%ﬁ%‘al for
the RLRBNLCsiRL Bkhdbles &g)%ro%@ kieetur®8onfositiags tl@s matal, Wiuldina such

epend upon the co tions of the separatiaon as well

as alphatahiening samek aley ey P dRBHINAENERS TOlGERIT PiBTetRiamich glass,
pol earnd%lirgg{l ¢ fnr}ﬁefgﬁ {IRAMMRR! QUSctSTCIuBEERY rdpBirddRior to

ane or erent an the material for the nol ecul ar
prosldmg ¢he lﬁmmt pmurﬁor pothe berrigt. o enathe cewppiBsPt g fubstrate may be
R BAR
R T
pre@egoam the pargkaske spjmh yarticles willgstit @rqygi@ suffipiqpf gfaee be@aeen their
1nteﬂ#‘b %s?to gﬁo% ?1 &}/1 fxere(t:tgsts h}{eﬁ%%hep%clﬁ‘ﬁ'&@tﬁ M LaBth€s1] Ipﬁ@@'w‘itﬁ dilicon rubber

arri er - or recurso
or dUigdt pblger That wamtthhigh &wblod iopdwdes deﬂa@s gube suppp opiaythdearrier.

r eat ed th a,silica s o parti I
003G 1 acitl e Bl Srpefl Sirebfe RRLME Iofu BE PR LR ontin
porbis stpjRriFar thé Seso/midteopdious mcipeer tIihe pesussiupporsis tyipically selected on

rovi de suff|C|en ace,. bet intersti 0
the Bt S FlSg3ocr b I8 CoRTER B g B s Bn ! GG
[oob&e sup mfetAc%sel@“S inbotgafiB filtHEbe hembrantd Wil fromPall h:atp and
permts high flux but occl udes defe ts.in the su y@
simglar fypestc @%%(P@PT@POIO{‘W?TTGF prepEicHiaEY ARRERETS? SIBE ©

meS/AHGHrEusAB8SRQhn BOhEAHMELy dvBRliNFRMAn e kb esseswd icddcnlar sicve
a porous support for the neso/ macroporous, structure d
beilipgropor Furharippaireoniads telpgvely meyf iQ gobits fogniyg Pfﬂ‘ﬂéfsﬁfagg}“é“ms an
A0t Emd1Qhe it DBreffed intds@nRc@porbtistructure for
Swﬁ%?éh%ggﬁég%gég%ﬁ%n and pé%bs??& [0058] %hg
thefeypBay Gteminginreorbgaami ¢ filtrati on nenbranes avail abl e

[OOfSEfm Pal fr; g?l'[n@is a@lﬂg\( 11%11‘;;?':& E¥PER P tne TEIRRAABEER 5@ Ust, using

uctured are vantageous since t
a la1gs @blmhammmredjﬁ)r strmatAllne toqaﬁs, el se¢ving, ushign Wemely thin pore-

corg?\ﬂg\lﬂlg aygru Lb?‘lgeéeehl lili]ﬂl(kalg Gehieved &Engr{%&cféésasrﬂe V%Ylﬁch}[%r&gn the

€ zirconia I's relative y I ne to

nn&ﬁ@hmkemﬁmfm&ngmps@ﬂmﬁ@nnadahmmeaﬂsCﬁmmﬂsynwhésﬂ@%dwwsOf
cal ci nati on cond|t|

eI ShaveEe Pt AaRE TS a3 o™ GLERIS tongth and widt),
saﬁS whs 20er 8 [20 Q’S&}:ralb‘lly,ghb diducinres Bava ain a@aﬂ thtiol{feogtly ko \atdth) of less than
ast one of the faollow.n tech first, ,usi
1255 g LB 10 A PBERIY BT DI e s ar
UW FSREEDRAZ-345% SZM@ WP@X { @ ahdtinithli IR spié Bﬁﬁiﬁe@,lamem@atmg

m@%{@é@ il gh@cer{a@qus %ﬁb@%&% Pﬁhgﬁggghslel%gtlev?tyu %or 1gsta|1n%£ S hnal ﬁydsrocarbon

in a pore may decrease the rate at which a branched hydrocarbon can enter the pore as compared

to another normal hydrocarbon.

-10-



10

15

20

25

30

m croporous barrier, adequate separation may be

achieved. Oten the pores for these types of nenbranes
woavw/ase4aver age pore di aneter of greater thanP&TM@S2006/008808

(average of length and width), say, 5.0 to 7.0 or 8 A

Preferably, the structures have an aspect ratio

(length to width) of less than 1.25:1, e.g., 1.2:1to
[0040] 1. Fo ng“hﬁltﬁ@hhh ko 15 sehieved mBih@iery ﬂ'gl mmndpomme barrier in either a

s1evm% sﬁrﬁéﬂu@s haﬂm@ nﬁbt@ﬁ&@s&hﬁ afm)szmﬁdd@tlmpé’mﬁllhamhmowty sought to be
selectivity. For _Instance, ?ornal dr.ocar bon i
retaise en Wﬁyﬂt%@éf‘r ddes dn genera)s élteé”%ﬂs s HVRESS GITEEGes aVe &h average
pm@&%&%f RER SAN BNhRAnch, NS BAMUA. a%e @@)ﬁ&&it&)dafﬂﬁ p@fb@bfl@ése

nor nmal hydrocarbon [0040] Hi gh flux can al %
mermbihes vsdl vers iWige L @nd s ety i the @pEsr Al S 1ga il ST Wﬂle‘é‘fl%rﬁ@?fe'
confurf Thé AL, e%mﬂh@%&ﬁ@t&r%@ﬁSWﬁﬁ@dﬁ% ATPO-11, ALPO-31,

m croporous barrier can, If desired, be selected from

fenmr@,/Zﬁ.‘@ 19t Z806t 375 ESMRAvMSYI-A- OGS bR FMPnand
[00§gb8t anty{e%ﬂr%the : e rqg%?gbzl &sdofiti dﬁu%ﬁs 1Ry oﬁl%{géiﬂoréu@ biier are

t al ne entate si In enera por es
chaf:aittenlzehbls ¢hat thedsrrist hasarmajendimensinpdesy rﬁhaalvl@P ég@ﬂﬁéﬁf% and the

I res,
mlc§%pp%outs %gm%):r 18 a?spmfnﬁé W’ﬁﬁa IIIGQJ/]%’IL.JI] o?cﬂlg @n'ucﬁlrédéfﬁlré ffhfe ﬂoW‘ﬁo

nmenbranes Iy vary
WhWbl@l%hryler 1ap«iis1tlc&ed,®l]midle1yﬂuldlﬂd)\h élrmh @}@ pofes of te Irmsq/mac;ep_prous

Or ul ar. sievecont ai nin nb :
s, Oy P B S ST RGT s P Rt ORIl vhen i
podit®héd &1 drtithe &hldule \lzhetEeSM 1of boﬁSMoZ:Ba stINBMEGZ HenddnBip-sized
UZM 9, d CaA. [0041 gnes c
parfjslesy l}.ﬁﬂ&}nﬁﬁ%fdgol%%l & HRY r%lfse Fg}%sr g1 e grrnrglgré% él‘}le discontinuous,
miGbde betitZe fositfontd @ thiddsefliddlsw ﬂitodghﬁuﬂ ﬂm] ahannels defined by the
di rensi on | ess than_ 100 nanomneters, Pg fa fluid
i SRS SR | G PO CHEG0A oGt P ogeiiaing th opening o a
floWRASMEES R RAEOHRcropdrbiktsticturel 8dd/dtivagiid theifleld ﬂb@WhEﬂﬂéle e to the
wherein barrier is positioned to hinder fluid fl b
smelhsizseg thetagicls peiglarsts ferHu RS GrRBErpRtTY ! Bé?frrﬁeltoﬁ?’f%‘ls Arrier,

soflPLeR %&\Ll fof §é EMBoPRLEHIERbIL SespRSBOGkRh@ehityM t h a
Meso rous structure when it is positioned on

(00431 t he. SEpiselivfhe sizpendhesnfighratinsyofSesaRIBeHE sicfg particles and the size
and E{nlfgﬁx{‘a{ 1 of TG 8s0/HR1 gés 2o ARGt BFor8iis dtﬁkﬁf&dﬁlll‘% taken
ar sieve are u as barriers for th
intoreeronatrie salecﬁhgthdlcempmems donfhe sienieg wpobianes. B&lﬂr mete spherical
ti.oned t ol o)
N R e A T
strildigre avinig porednhyt ab@claie tb ﬁa$aqu)aﬁfetctl‘a¢ dhymotex: |Tn thisgpantss the

of a.f OW chan
5B Aetp e AR R b oy
strhd @] \Qfﬂl%ﬁwk&dle migit@altveid slpecesﬂiﬂiprass; ZMomfﬂekfbdltp axists elitb platelets
or is)ands formng the cont.i nuous
oy ESE O BRI € BRSSO RPI Ot By TR SRy img voidpace.
In 86hé RY@BReEa d8ERhitR i eholbcalandidve l’d:Uhﬂigurat{oﬁﬁ)thﬂf bd" glqmmlﬂb | §or
the size and configuratio f the | ecul ar si eve
111%@6{:,,a@pb«glcg]rmolpwéa@}eygmgy]g gréwp Ilrﬁ?,l H‘gtpf){?ﬁ og? mjepQmacroporous
suﬂ&ﬁx%/vﬂﬁl%ﬁﬁw fidre flatb iRe FBROUIABSIVO PRGNS bihg sibbdtuentlyi ihtroduced.
be taken 1 ntd account in selecting the conPonent Eg
Thevemplemeitary fieqtionsizre ghat the p]phefﬁﬁegleg Eﬁf’eﬁ“ipé%ﬂt or the plate-like particles
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nol ecul ar sieve particles, such as silicalite, it is

preferred to sel ect a neso/ nacroporous structure
waavierngozer es that are close to the sane eff ecPCVAIS2006/008808

dianmeter. In this manner, the nol ecul ar sieve

particles, if placed in, or partially in, the pores of

t he meso/ macroporous structure, will provide m ninmal

and ﬁﬁ@ bBteSIRRGRIHRE oY P aSRdudvidlatd. eXhild the tpleewstievenivilhlikely be
pl atel ets and |rregular sha 5&9 u ar

diftrat s ionts ey T AR BRI Pk 1SS R eg: e

beneﬁpﬁcéﬁhanlcéh s%gﬂgtldn%ﬁﬁﬁﬁﬁﬁualdé@d%iﬂeﬂﬁéah@é] of nol ecul ar
eve configurations nay be desirabple. For |nsI%nce

l004éb her i cWheragP@ditio mwaecgliaé%veﬁav used QPiaRNS S PRRISIES 5y 18’?"“”“
to obq?lmt%é lﬁfeslﬁ%mlﬁ RQ sg&rctlnﬁé'n{sl-iﬁl%%b@roﬁé bdrri&Mabd @hiny AOKes, seed

ecu ar sieve particles_bejng lecul
partlskeb sequahbleyhat aterlesd thaad 00 Wm@ﬁ%‘ﬁ@?@?{tdgp?}ls%n Mqspmglecular

ar g, LNt bl 4d3ess to th
L i T

Typioaltyr ﬂhﬂ;pemowat s dunebybaplqiesion. Wdls@sqeﬁéatm slrigption Y
; c c
effe?ﬂe# Wg?net:ﬁ? eﬁ}pi) seoconftalr?lﬁ e@ltole&ﬁm%?rgg %:rg E?sm(ﬂl@@ it Diha r €such

OrOSl Sl zZze an Uratlon e
that ReMefdghlomsradomi ramdemmplyaw ilipriting thé o@mbq; o8 g@h{:lgssgmt@fre

B
calcation Rith glatd e fuirfbe &1l thixzdotitege.gi wilo At ammodkylma@mp@h@@ S

amig US4 R ira e PRLto TRAE00 R Zie Bhfngof lation
reqiltc@BNR UGRnd Ml theBikSsuhddeoRic @@ is edngponitide afuwclhgs the condltlons
organic te ates th t nust be rem ed.to

to bg maadar ealpinagan. CI&@;é%er T%Wﬁ%q &, ¢ 1R %(f]f%svog sﬂane a CF Cused Ber gram

of A@kgi nation. As discussed later, the caIC|nat|on nay

zbe ef fected when the tenpl at e- contalplggﬁ _gﬁ% the
[0044leves akuousdeshmigprseaist for arovitedpore S UEH T RAP Gra iR " in
mes%%g caéﬁ?)?cgl% 's%ﬁ.l)t {‘ﬁn ANQile thad dtRkdpalially loBi1hided ﬂletrﬂ@onuﬁii)a&topores

at are proxi mate. Another techni
in tm/mpdomgmg;gdao@ﬁretpdwcm tbe ysaé wilbeaperduRea thy Lrey: a ifv’H tion

of tgg 15l 6012131211‘t sﬁe@e R§rtlglgs $ilel s%e%n& @@nf%ﬂfafn@& 6f BE refPmE@6pdréstn the

noal kyl tri al Koxysi | ane,
meﬁmihmqiokgds atrkopireli aatl H@)Qesqudaq]memmt of the molecular sieve in or on the

noal k dla%yglalkoxy5|lane The -amobunt of silation
nw%’ 5?98 P 1°"8%pend upon the size of the zeolite and
[004%]S CO nmpdaoﬁall@mlﬂﬂa melbdulasievhis phoadon theseface obe used
for calcinatiaon. th
meys/sepesi sorerae et fisa pllél?4§ G in o} b he pores, the
mek&R4dbporausi stliGur el Giee /itk X issliitiéry br :mspﬁns]@n g nam:esmed
nol ecul ar _si eve artlgées on

mogsulgr FieNey gbg) F?ﬂﬁ lpo]]ecﬂlla& S{?ﬁ‘ﬁﬂl P flhgetnsmp s]|10u1d be sufficiently

lovpﬁlléf b layyi Qg e H@Eﬁﬁm@ g er®SAoledllar SRS B@OT umlu]yrthlbhe
port. The speci fic techni.que to he us%g

Adapriteeply Sl iGN GBTPVE R BRBg RO re B S Pl e

stk )iﬁﬁﬁgsthe LHEnS %R b e dﬁﬂﬁ% el Wil @iyt f drividfolecular sieve to any
Meso/ macropores I n t he nmeso macr opor ous str

poteh & e gicsEuiagsprResemE HECTHE thah Bavivarbkegn aFeludedy Syl Ghe B Sgﬁpensm
w1fl %g arr;rg(f'u%é@ sﬁgp%f?s%n? Hﬁho%%ﬁ Ht%béﬁsﬁms in alcohols and other relatively inert

liquids can be used advantageously, at a concentration of between 2 and 30, say 5 and 20, mass
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[ 0045] Especially where nol ecul ar sieve is placed on

the surface of a neso/ macroporous structure to occl ude
wanodemastica porti on of the openi ng of the poreBCTHISE006/008808

meso/ macr oporous structure may be wet with a sol ution,

or suspension, of nano-sized nol ecul ar sieve. The

concentration of molecular sieve in the suspension

percSR OWHdrddpréddhit daepdntihlis h&\ﬂ; théyptessupodiffeleytiah &, gendrally in the range
resulting |ayer of nole sieve |

of 1¢ 1§i20R kPnggth?rd@(gg ﬁ%qt%pfélgo%?cgkg fieye mpy %I{.SG% rpés%rgi?lé W, th drymg
betwlgén SRt tﬁ}ylﬂg & REARSS alt HlevaRSOhpASIRPOS leﬂwsdnrfiﬂ)ﬁ(f} undal 50°c

uring t coating such that a.dri
for letriSghowrs. H@cewnrmy wsegk o gpse) drving- V}V@‘Ff%?)erogges 17 ‘15?1 as the
mol&ﬁﬁ? élg@ec Eﬁﬂgﬁlg@g sk b UadpetRurt Beberasnasoat armmc ma}G in some

d the suspension will be an a
1nst%1u‘§p®a¥§t iorsecuging ﬁ@@@k%@é FEYIP HiFamesA/ mACEBATIE S Hn%t q]aé?mmg
may 2 A so%grvg & &, egﬁlo%gte %1% gl#b'lééﬁlapﬁé’ve%ﬂié% Qn@ﬂl\dﬁf&iﬁ&ﬁ@l&%'aﬁd the size

conc I o bet ween an 131/ 5 and 20(,1 !
of Vﬂﬂ$ S@ﬂcmmgi of cures, és 1ot p&se@@hiOéhfdbrW@Sé?ﬂtﬁ %fl if gty and is only

res ure dif Je¥ in the range of
req“irﬁg T RPAP te%{p?a?é }ﬁgi Ifieéé i ﬂ%e[gﬁo@bﬁo | ecul ar si eve
[004TRY be Waeck, th@dl&foﬁnmbhyammlﬁydfy@mglzlgégrw@@hlat@g\tegs located

S ual ly at an el evate 1
vl B Sl UL £ A RECRLMG
porthf dfsiRchatti]lssihs burticy bie siilvarre. Flaiobint hesiceqmeplighasiin g gumber of

waset oOTEER OB T o000e g e Rl R ERRELS! #6fs o

oth@a:sdidtes tHat $6WH bé fRgctiveevitiial zeshtlimolsmmxeletm Ifdwolymenc molecular
nmeso/ macr opor.ous st

r Cal ci |.s
seve aGTBTOPRN & RCCTELta mogey B e B e e
confGRMESR, With AcRdil fbRtids ch@hdpolyidérd T he%ohmquemg\;ce wéll known in

course, is not essential to the broad aspects of this
the frt fesrothes APRESEINS onl y requi red where, for exanple,

[OOII‘ﬂ npl at &; [, 85 Qe%§ra‘cl5h {eaﬁniﬂeg ERNRMBE! whdIOA & deVihealrte ificbporate at
di'scont i nuou assemnb nano- si zed _nol e;:leear si eve t
least 8 phusivaoéthe @uﬂ@ﬂlﬁ’éSl@W@aﬁ@}‘fé dn e PpsE OB BE S FERIT Gl Sructure.

The ﬁmo]{é&hzﬁrs?e’ve %{tlm shgﬁld@@ of 5@@p§‘op§1§te@% b @terltRAGEsoANacropores. A

articles to the surface of the
presumhffmamal fHlay be wﬁ todraw @emva@ﬂ@ﬂnmheap%ﬁﬂsél}tras?mcatlon may

Eor |nsta C JedIeF s S@ort. Th
v 3R] st S TR prt 8 ST Lo e B hlapdfRs 6o, The
depiiDofthé f®lcttiat siave lphmiclbemrthapmpsﬁef tha m{:soénapgmoroﬂlp @tructure should

| ecul ar sie For mer i
not st G5t T B SCE PRI e T Y e (SRR of O Route
sieVe€i8 edmovel 6} eas, vadiiing.i on or condensat| on Wi th
functional noieties on

0048k el |1f Besircsh zpgjitic %ol%g};{lr ’Fl Yes?éfnhéer g‘rg\gp i Séﬁaltqlﬁ E{r% g)gﬂeg of the

me\%ﬁ%gtbpo%bﬁ@ s’ttgﬁtuﬁrt@ g@bﬂé a @iscoimhoisquasbrasn The syrgleagis may provide
ere It is desired to_.incorporate at |east

disgyeterpagicls|op islinds besyd o hhtYe gl s {hﬁé“e&%‘rn%%rog‘?‘&is sifloture or

ot HESRLLBLT oporous structure. The nol ecul ar sieve

part |cles shoul d be of an propri size to _en
[0648E e s oAmaxaRRyOefasing At ?J?Setoa?aiF glrs EarEPyqus H%?i}“tbﬁaé‘es of

zeé’ifht%qnglgcugﬁ @1@@@%1%1@& pRidihE4iRS, WhlcA nyRaROL REtAE size of between

rasonil cat i
5 and 20 nanometers, in or on the meso/macroporous structure. The silica, due to the active
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be used to aid in getting barrier particles into the

pores of the neso/ macroporous support. The depth of
woheosrmodEeul ar sieve particles in the pores of PCAIS2006/008808

nmeso/ macr oporous structure should not be so great as

to unduly reduce permeance. Often, any surface

deposition of nolecular sieve is rennved by, e.qg.

hydfﬁ@}ﬂb bighe shi@4 Serek ademicteating site dbri at deolitrdbmung, zprecgqsg;\pehltlon
grown In situ in

aﬂdH@@%Pﬁﬁ@ﬁﬁﬁ@?Bﬁ?”??@ﬂé?%ﬁ%“?%lE?%hmlE”mﬁﬁlscontlnuous
[0050F mor angrate iR oB¥PhRESliGa aRtlgcay behased asmroha‘amgmtes includmg

of islands between other structua F @ﬁ
othermolscWatsioNss Poised epstpls pithe sgpe 5PHEY %ﬁ%f“{r 3¢ €5° [ 0049]
mes’éﬂ‘l ?%h?stﬁfctu?ééaﬁ%e PhRBEnaRBdd th ploRRdetake etk location for zeolite

i sconti1 nuous nmenbranes of zeolitic_ nolecul ar  si

grovthy Sbwe geqhites\iaek i Nypleating Prapeftic a%tpum%beausﬁéﬁtﬁ% f%één"e of

nucl%at%n% S BELUBRD oPihaRde Al NANPAB LI MFII h REse@Budtidfs, it may be
neso/ macroporous structure. The silica, due tq the

desiagitth mhyajn theypiresursar tohusion undes eeolitesiopyiag carditions for aé%i‘%ﬁ Jyfficient
STh {RE SR Eor SOt Witk thand

thaty %OV%h Oﬂhte %%ég‘?gt%&sepg& ¥%0Hg?tél%rm oi#éan d bet ween t he

1nm®hmmﬁ@0ﬂaBHmEME$ [ 0050] Nhterlals other than silica

rticles can be use t251adNClebigHcblecul
00§ © rEPLCarRR B, AT SRELAE | FRplt Ul Mbleculr
s1evé @Eﬁcuﬁs@f hqiﬂde)n&unia‘séiﬁ‘ﬂ:rmforduh GruvREn/ rJﬁﬁ@l‘e@W@@fO@Bﬂ@ﬂﬁe@I torquysgallize
be fu ctlo al i zed e I ted t

wapgpsriterRE et Salin e Rty R it ORaed o

remBVOREANA] 650 thatctlals THﬁMo]bﬁﬂarSEde maltetleﬂ eesabsméeﬂﬁom and occludes
nucl eating sites. Exanples of these zeolites are FAU

the o7 Wrthe PAPNSEMRSEMC s t uati ons, it may be desired to

[0058 Nt ai My hRidehIBEivE @fay s@bmay euitabile dembingiziof eletentnioppvide
conditions for a time sufficient tha row h of the

the seughi noge SgiTes ANPIGIML FICEHRPLR $aH5m’c iy s,

phoégrlol[ﬁs agd O)Wg(alh hdvaBediBRQ JYBENRROFISNS fétidlketldr Gevef S0b A9 silica-
exanpl’e, one nethod to forma barri

alupiragwlesulzeseves.iteclusiecedlite siisalipe B0 4P g’o‘i‘ndi%mﬁﬂb“aﬁ’ﬁoghe

prer{ﬁ%} Mau%é 9 Qﬁféﬁlegﬁcfng@ él&ﬁc%ts, Iﬁﬁllﬁis@ﬁiﬂﬁ&r phbéphixey; gbth@dvith
t'o |ze un hydr ot her nal stallization
wateomdll at1|0(gaslc stfdtingweing Which i nﬁwélw&rvé af QregRGFRERPOLRTFuch as

tetrﬂﬁra%ﬁ f“té{ %n{uﬁﬁgr\éﬁ)ﬁ(%dg : Pﬁtéf'cld ﬁﬁ&@ﬂfa? al8BbE sk @buch 48 nines, ethers and

eS| des primarily in and
alcolety. Uithe snabsretipaftaspad otehmic pompaysd tathebuilding blchmaistialyife

| u n
B

ord8t terprepuinthis Ildyble ofimolbaia ISl,eV@aﬂl the membtangs, ity geagrpliypreferred that the
ger man

pre@EﬁS@rd;ptqao b 0\232%@?:@ ll*‘l ga o%(o\f gl%ca-alqr\rll%a %ﬁ&uﬁ?ﬁ&eéﬁe more ratio

ar “sreves suc
of Shict 0 adkcal §Ho[i¥ﬂ bﬁ@’c 1%ut(ar arﬁll fMﬁmnopimhp]ndﬂe mgplezelot §igves the mole
silicalite; Egro si.| i cates. The
ratigrsBeyld Bt 1?%@%’6‘@? qWéteé?eé POIFHATBHEE el enent s,
[00§Pa| ly 2% &gfdtﬂl%tx&f copfifGRRARL Fen il thgahfest 80fa fo 250°C at pressures

in the range of 100 to 1000, frequently 200 to 500, kPa absolute. The time for the crystallization is

limited so as not to form an unduly thick layer of molecular sieve. In general, the crystallization

time is less than 50, say, 10 to 40, hours. Preferably the time is sufficient to form crystals but less
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wat er and an organic structuring agent which is
normal |y a pol ar organi c conpound such as tetrapropyl
warmwrveas hydr oxi de. Gt her adjuvants may al so BeETWS2@6/008808

such as am nes, ethers and al cohols. The mass ratio of
the polar organic conpound to the building bl ock
materials is generally in the range of 0.1 to 0.5 and

than Wal leqilRASBH RabIdier Spe ¢dyf3ﬂ of Zb(lundndmatgrsbday,(ﬂ@ S0s@wmeters.
order to prepare thin Ia% % of nol ecul ar. S|e% zmn will

The erigsalligation mpwke dqne i a1 aytoplayey | p W%?lé?*@FFse PRI ORE e

effed? [:x?gtylﬁ%%n RO éﬂBﬂté%%e@&l MEhLRI Th @Embringd is thes tvasheé w1tf1 omater and
Sl

I ca-al um na nolecul ar sieves, the nore ratio of
thenweltined at 3548t PZISCIMSHIONS BY 5% ast 20: 1 and for

[OOS%L urm n %9 BW% IR LLBHR mSLQYR Sievd MeteTBlk Qna[kaﬁg farticles less

ul d |'east 20 nol es of water per nol e of dticl
thanalIO(] mvuTEtery ﬁ@@@@les‘pﬁ@ Mareqvar Eypayiiighe B%?rﬂf s¢gd srystals, fhe particle

B0 10 e QORIHIBE wr
size 111}?8 Fgaﬁ% rtcha di%%g A?L%t&%&%fogﬂgraeﬁglm o Oagflt T s b ier
merﬁiﬁaﬁlmtoayntﬁdswzetthmoﬁwnn b regigustbaPeen peitielgs {sgbqtrlaﬁp@@ales)

t to. f | £th
navigFa ict Ripgicurr AR LTS fy Pco BB, Bl iR Bl ron of
mlcfdiiaﬂéuﬁﬁb.m&&yn bd Rsd thar 000 ﬂaoqzm@:ers P lef @bgi:gﬁt%,pqﬁp\céests,ewé ap
nuc{ee)tmfgéi, G nttl?f{ﬁ% lgtg {f(rgnplcé SLAl; us a% sele; ?%gg%ﬁpmﬁtgﬁ&ls hRAMY dafsbility

eve nanonet ers,
of n@Yatin® tHeQrSOthRARRIRIEE. SExa'ﬁ’qﬁescxf yehabdtériadst ar@mhmysp[g@ally silica

done I.n an autogl ave. i nst an
havRE AT RPIRE BEr oEt ) BT TOUET A T e G SR B e major
dimPEs bR s@fhah | BEnanbieterE MhE aseofifemédslivawa shesdbsmiatelpavtizteds
and then calcined at_ _350.to SSOﬁC 10 renove any
parigquigaliiiveaful powsiaps e A HrPOTRE RE8he zeol itic

[0 | ecul g SioSMiSoMEL Bdolitt] o, thdWulbbtrige Pitidié Mk scduebafotelvanfier the
0 nanoneters is troubl esonme. Moreover, even with the

substsaée pitideisgsedip Sorging the H’émﬁ%‘l? FEPROSES-ze may be | arger

[00 aan de%d@ﬁga e@‘ﬁ%% Iﬂ%r SHRRM 'tlfé%@&hté bn B litigate particles occurs while
I'scont | nUOUS barrl er nenbrane is to synt esize t h

drawinglthe ynihrsiohaier fagiiebrike dsmpREen Teaafrt%qhaq&g flai St Sy e

gro (gcr%grts 250 astgﬁ Ljep n ﬁ)ﬁr@kﬁ% afHc IR Nk ANthd BgSstichatrid&d the particles.

ers ord e maj or di mension of the
Thérpxefsommirmmcxbmes asgthe z@ﬂlte@OW’féS)QCItfh and the prasavefRep sfTsbe used as

anFﬁ%”%ﬂ% egmié%%ﬂéf&%lggéﬁ%(éaﬂédnUC|eatlng site for

on an us are selected from
[0057L er i aIPm}Imaeﬂc ngplecapalichdstoyn of synthesiesitin ity ave/THEOREIUS

of th zeo es of | |
stryebie o lp‘lﬁt gqs qu é}%ﬁlﬁeg{% A sma}]@gfé/l% g@hnlg)%égﬁlgﬁm%re% 2) iwééglgnahze
nam @@ﬁt1&Qnﬂl’@ﬂthﬁﬂie@(ﬁ/ﬁqaaﬂﬁoroﬁdmmmﬂoﬂnm eegoathpimgn pesclowith an

I
ollgémrg? gvzc! %%}IH& s, Lhan 1%)9162 P?ﬁtgcrehterg?rczo% ar Il}(i:lsl%,l 1c9 fthe]f fdﬂ&g)nal
grdﬁﬁ%% plo9ide AR ragy1admiAb %yarﬂe,ohmwsdebadchydc, an{l@@ﬁcs]carboxyl

rowh of the zeolite on th sybstrat.e
mn@yn@d@w olséinisreoigly forraddifion preod %‘PBF%*‘CE%H ‘?’% re%Ft%e moicty

of %}?81 oddr. f Qb8 gh%&ﬁerﬁﬁﬂ?h%@n&&ﬂﬁ@%lgﬁts of 80,66( to 500,000 or more
dvant ageously, the growh of the zeo

ang uley be tepetivoatigpmoee of PRIrHeneR R ALK St HSH; ﬁ]ldmg sbgﬁﬂehcggiiammg
cogolgnﬁgrrs cteﬂlﬁlgé'l? Eolgnlﬁ@rs gﬁgp&bﬂfnﬁers PO smides IiiBlyi:ﬂ:y'iﬂesh pblpéthers;

ret
polyurethanes; polyesters; acrylic and methacrylic polymers and copolymers; polysulfides,
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growt h occurs not as a |layer on top of the particles,

but in the interstices between the particles. The
wonresduyEe dr op i ncreases as the zeolite growt hPOTMIS2®E/008808

and the pressure drop can be used as an indicator when

adequat e zeolite formation has occurred. [0057]

Pol ynmeri c nol ecul ar sieves can be synthesized in the
polyBRERRs EREICRIO vEiy S pSlymtis tabid opolnersypolhaity1d, poly(benz1m1dazole)

polrafReR O PISORRRBB AP DFEPBL ROtk

[005%S O/ Maqhe BRHiIRES iBsifulsTtihe Boledulldd sﬁv@ kddhet 1B indoBaAnic @A otganic,
wi'th an ol igoner such as throug ?ndensatto

cané@dnm@qréwtqbl@af@ﬂqhews Poreieried @ﬁ‘&’équetl%"@ e A n‘h@?yélﬁ‘ﬁ%‘s
whﬁ@a’ra@fng\fﬁquac@anh é/djﬁt%}’é g., BRIpRRursS BMMbA Qﬁohgdm@flmhﬂfdndﬁough

am c acid, carboxyl, amde, nitr

|
the meefp/nmrepmwwctﬂ@r Thisdraipighe Biovidemidte hensfit %4#1%%%& theppactant
solﬁ%otn% Foill ERAGIHaVYENTBEET YocRileBLs WRITT A YBH thettdnBOH Bowth of the

Igomers may have nol ecul ar wei ghts of 30,000 to
moBOOR0e a5 novesh reastniraill hreablecia cntey/ ke EapE gnesrthe molecular

sw&eol aX%thd%Hﬁ% mé%glc%(nﬁcy {keS) i ncl udi ng

ene-contal nr ng Iyners cellul osic polyners and
[OOGQ]p ol yméihs moﬂﬂyhyuamm pofswhey |Smnp91=_temen}im€wét>m§neﬂc supports

the ga y%égatgh zs&%)s ?g%?lz (r?riﬁtr agxga%tmrﬁ 4 o d@’a&]ucg}?i; Eﬁ%glé I}ﬁﬁisrf,ﬁrane.. For
sudh&f)ﬁﬂdtr)ﬁire]h yorrrtlvalmyzt% llnglm?slylaﬁenwe? rlll;b pﬁg@mm o, thepaictycanl stpmoss; 1.s
B RO DREALE) B B LE i AL 5

mofdclildr §évetstiticnire |deﬁxg lttr separatiod, Thieniperatiré obthe pyro}ygm wiilt depend
or _or an| e under suit.a co d|t| .

up(ﬁlrf@? gq % h@@ﬁ&rﬂﬁhgppﬂlg eﬂuﬁ ul tl?g)ﬁg)u ! { Jﬁlgerta 1 %t h the ]%orosrcy

is Mﬁhl‘y@edﬂlﬁﬁif\ﬂ EXgmblRe of ﬁﬂﬁh&ﬂi supgurtstincdiie pelygmided, belyacrylomtrlle,
g@gcursor sol ution or ol qg%_solut q throngq ]

polyeasbynaiseofsheTsto8es Dely e asulippesnd ekt fones. pp qdgpyrolysis,

the! sjﬂﬁpd?ﬁ A& Jordfor Bhent %&g e kHBe bERRK! 1B0] préfetablyl 20no BO nanometers.
vol ds t hat have not been occluded as well _as |

[0G6RE ext epntipougMEMbHNRTMARS DEPRISE Y &7 Seguigie  Sypically, the
thlgl&lgé ke El@ ﬁﬁér@ﬂ&odﬁ“bhﬁep@ﬂlq}% |r§atEcPtoQﬁbt cﬁﬁatfbﬁ' §f th&a&okifsh &igk®wth of

['ecul ar si eve has occluded the neso- or
thermmmpprouséoarr[e@ 050 nTER@mATPROEHS Siruciire vEhespicigpprywghartier may be

fom}%g BY Eetdué'ﬁ?ﬁm% @cﬂg %zé)gf A% %ﬁﬁfa{l&} nHRREd (@ffécﬁ%%é Yi8RetBBYL 1 to

In a vacuum furnace to produce a
10¢ azrﬂonntersbutarrmn@ﬁltt‘auon saobrane(ffecinenore diamstersiof 00 to 10,000
ar_si eves,
rface,
nag%egeﬁlj Dy, €& F<)) gapic rozral fagi coatl é %)fétﬁée aﬁn(ﬁ(l) él%% gtreﬁt@{)m su a%ce or
préﬁrﬁ]l'blydazleast Ppetiallg pixdrate & th@optehmg tf thewclahnd.| Thedtepesitedmataal

nol ecul ve stryctu doi ng the s t
s By PGP FBrct REVBDPaI PEraeti PR SR fhrpp B o sir
wiié pefiitsQhe deb@d&&lvmgﬁ\ﬁthsmmpdlﬂy reﬂﬁkﬂng/\ﬂlé Hlallneteltxﬁ'lthn/vemalmng pore
tenper ture at_ whi r03|t duced
Rt G igrord ey o) SRR EL-her el Bords HRa oo iene
ﬁﬁlﬁéé' Aiatlhlch@oxids! Weahbasah@se fop&ldﬁcﬁﬁg}ﬁié(ﬁdmweposn a
onethersquones and onsquones and h
coE«-ynamg T BAGIRPOISLUN Gl PGS F BRI fj@a% ek frgnethane,
ettfaf0 Iy Rhe & abQy1dRQan BE E5rRicRB M¥th AR strctal at AFRMARY SlEFated
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[ 0060] Conti nuous nenbranes nmay be prepared by any
sui tabl e techni que. Typically, the thickness of the
waietegpeeous barrier will be related to the dupariuszoefossos
the deposition or growh of the mcroporous barrier on
the neso/ macroporous structure. The m croporous
barrier may be forned by reducing the pore size of an
temﬁétatu[r@fd datide@bIiRY) ’l‘fﬁ@@f@fhﬁ p()ﬁ)fﬁ eppirsardqudirdiliditametembgneshaving

to 100 nanoneters%g&g_ c& %d%tratlo% menbr ane
Pmﬁ@€?$@ﬂﬁﬁvﬁnbéw¥§%ﬁ” rReten § 88 % A8 nanonet er s)
[ooéir €. OFor Z08I@R NHoftirRibud MQfIaRs,one Q@hwﬁgg pfhtiqe m,\lmimmedntactmg
her interior of the surface or

|
the quefagstof g@mqsg(magxomr@;&smuge vah p];?@urécﬁ ?flr'i]fg g 1ﬁvee and growing the
mol?crdﬁy p%eefgr-r% SRRdnt ﬁ%cﬁ@&e%é RS BIVERkAeRs. PTHe pradeduges

uction of the pores or qpenings thron% b
disctolel a@umanbe vsod & @ntbesmﬁhq:molwaﬁwge Iy gPrprEFANGES, 1t miay be

ho £ fhi 3aPpbR ko Eventiend
deSIFaZ’% 1 O&Iﬂe %tht r ucf%lsgeﬁ% ?drt&%dlgg)og%gpor ?l% Exaon?gl‘(fas of
growmmﬁZeodiEpmﬁioiimke@ et war cah subisepuepflydesemetisds

[00&3 {) axyl X} 121%1% ’tecﬁmleefs S{ée«w&l%fé%ﬁ? enh@itd 1 s@%tﬁiﬂ? of)Pﬁgl‘ij i

t her or re pore size IS to deposit
merabiGs eN Lnamens wwimtqhes elXBS‘(D/Cm(ﬂF‘f?Ef@ nngstingeps QItdiseentinpeys

I hst an rbonlz bIe 1f
meraprRRAS e %éﬂlg Iéeﬁ@n%t I E‘Is,hlg é?leggfcmﬁt@zh%ho%%ﬂ%ﬁl or
marSldppkidatié, dly téi:l:hﬁlﬁllldiheﬁ frickepses lr@manmv Snpéiraughytee defectsayil gerve to

coki ng.. The referr r ous
oo e R B RS FAPRILI R0 Sine iy st
occ}tlad@ﬂféerﬁﬁal @Elﬁﬁ%rb@ﬁ}eb‘n e hsketlaXien drySals ommammgézrge pores in the

For zeolitic, continuoys nembranes, one
supperbreEdlers i hovs teregiveane FBFRAEE- cont acti ng the surface

[OOQZf» the 1ERHPBHRRO (dislusd Tk buikSis W frovife @catresile of the barrier
nnlecular si eve and g OMAng%the nDIe ul ar siev

ey e RO B8 I<EBRRT PHFRIPIS g e and on
the -gﬁ‘l%{ ﬁ(ﬁeoaccggsg fi %D%%ﬁ'ﬂ R thafP BME:tS A 1B SorkS@dent the minor defects

esl ze ecul ar sieve. |n sone |nstangl:][l [ 11
becnmv fibed v he Mtcoreacivoowiogtle andgargyfixed jy CRSYRE, igrescted large

moggl‘?lO/ %1%?({ 1‘92%51‘?1%%1‘966 EREveI4P 9}91‘1 Ls nBeabtE @M R linkACARNY Mavahze

ein ose pores. The wax can subsequently be
nmkembmmgbe@ﬂﬂﬁ@tﬁh@ﬂﬂ@USOb@@mnlques are available to

[OO%EESP 85 51£ ¥ g ispon: SN Xileltan Sf %Uhggnr glbyﬁro%&pﬁﬁﬂﬁ%t a portion of the

ques exlI s defects in
void©Bdtivesnqasicies oIdslamis of mivapomuskartierandketwyes theygicroporous barrier

nbra es need not exhibit high C Perneate Flow Rati os
and eB@“ﬁ@EWﬁP“?%? By applications, any technique that

[0063F " €aSeOnd Smbisd ﬁﬂﬁrﬁqute dorf dnbancinlgrieuglectitity defsisying mgnpbrane is to
serve to. i npr ove e perf nce
agglpmpiate aélgperg\p@ppla@o uiad ’%68 ggr sutggtgmtlaﬂ? 'égﬂ&ec‘tte Wids

O OcCcC
belwdkf R phtticRb aﬁ&%hé&&h&&hmﬂ@mnﬂ hellysf tecpdrastreiey @ the

r stal's or remaining |arge res in the SyRpor t
celeIpeess BRoEy RS SAUIIRLRIE A5 ppAr i ot of adjecent
éﬁ% Ref bd @ﬁﬁ@élﬂfé@v 11 aBSIEMESon @h@RCR AEIS sil11$rdte@n1pg Oasiralele
on one side of ' thée barrier |ayer a Iarqﬁ
£ %Fb%%res

Pemmptaalos: oo ot B9 BAHCABNE:S SgutsHRA
agg omepl?logﬁg dc@ﬁr b?rﬁlgatﬂ& ib Q%‘en‘i’ﬁe’fh%ﬁre $heiR afpl6ie@tion bdtkisiyt no so

efects, and to sone extent the g1 q
h1g1eésec lase elther 1ts microporous structure or its ability to provide the desired occlusion of
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beconme filled with the large, reactive nol ecul e and
are fixed by crosslinking. The unreacted | arge
wounbwsmadde conponent can then be renoved as wel PCa4IS2006/008808

unreacted crosslinking agent. The | arge nol ecul e may
be an oligoner or |arge nolecule. [0064] For
di sconti nuous nenbranes, solid nay be provided in at

the rAe@?S&r g?acﬂ)?f){e' o? %e%esb/ﬁﬁcﬁb@bldﬁs hativee mgg&ﬂﬁdrﬂioﬁ$amalso be

m croporous barrier and. between

accomplime by otlsintsareale MRFIER %e‘f?ésgﬁlﬁﬁnb“rg&ﬁ&% dgbfomerate small

zeohf#a%cﬁ r& ec[lﬁ l‘tlcgs] Gnaf SR Sbikier 51%4’81"110% Uﬁ‘ielf\xﬁie teated neiedgre the
e Se eC 1 VI a sievin rane

tendagy Itcmgimqatad}“]gdgmper%yetamé 8@@1@3 ofi{hg %aéqjlplgg Wél ge{pgnc} ypon the
natu%gog Cﬁe Slitic @é{) fleal IU iglr‘r{ﬁéxtaﬁlré’s@f dstwiegt 4920 ahde50°C are

es an et ween t icles and walls of the
emplogERoEt apaﬂqdcébatwetméamrbmqtrﬁcr oporous structure.

[0065}3 cad S t h 2 o?r%%alh%l ?e%hrﬁ% u%édz fin ?c@ﬁe& ﬁ%ﬁwﬁhﬁ Kied

Jace es can l'atively few,
artlaglﬂﬂﬁz&é ah Itlﬁ:l’i;uffme ob ﬁreumlesv#mab@p@puq Jtrugtaregs fweﬁgis those within the

irabl e Pe ant. F ar
L L e
parﬁerég bife 1604tdABAtHIN Ge Rs@ of mmepa’ewfethmfmén@g@dom segigp such

occur.s hut no so hi as. . to

that me(,qa% nélalgsug)t qfﬁl&et a@ggmlgi;atq i %es a1|1 ; ?d %fenferﬁ ) % %/ess than 00
nan&iﬁ@tér% U 5G| dhsdration afalyhe effessat wit omdmup@pressgfe chfﬁ@entlal across

nmeso/ macro orous struct rat
the mowbiFpY | BREEBA Hﬁﬁsgﬁeﬁ%l%e%ﬁlg e b S Pt o8 e
whlgﬁhﬁﬂ%r{‘ﬂy ands ntld?elbciﬂﬁgh@‘l’?r alt e S{TE| |t zeoI i t e

particles, especia particles at _are nei.t
1001 at od AmeCOERGH PSR SRPA USPRUIEES G RGeSy defines
vm&sq 99 egﬁ%ﬁ{aﬁy oddific LERRE k pbOR ofdhe voids B 11 sotidafiatéring therem

C|n|ng Wi depend upon the nature 8¢ hﬁ zeol.i.tic -

Profeaibbctt arlidsiaserial UGBS of BRFERS . oRheshd SRR St Py
16513%11'1',;[96 08¢ o% 31632 ]qﬁﬂ[@g V&be ‘%ﬁ‘(fed% PEmidtuRf sibRt oMe@3o/dadioforous

e aggl oneration techni que may g dth
strudtueed "Mietshhd m@edmw@emmbloapllng@%ﬁw P%P@gof{nﬁ gnd then

1ntr8iuc\%g}n|to SV{) r]:)ral ?}3“ fotﬁ% IBsff macroporous structure

Se W fie pores of the structure.
[00b&)St  pr ah enddbytt, theg@lhd memal wnvides afseartatheith thy gicroporous

barg?rl pﬁ%ﬁc&leg[) gfl!%gl\ég?g? {%'810 atly oiuatlégle g&gﬂfeﬁgm\ﬁe}lgﬂ tﬂattcs.‘x?w{fﬁﬁaﬁld the

macr rous structure such
corddfidhs bit@e Bphakionli R@Iﬂ&mﬂmwfpotyh@raggu@mﬂm@oneg, Hokggfyrenes)

L 200, ! ol Yy amides;
1ncglgg12@%?r§tqoéﬁlq%ogéylggr§Sceilu an Wp?lﬁl‘ne{g%ﬂg ?lﬁ)toﬁﬁéer EB@ id

polpfnfidsupSiysthdif; ?)E)Efﬁfdtlﬁhesapdﬂp&&ri - herylieadirmaeteacryPcablmetd apd
pressure di

cogp@p@pgs,tpﬁ}yé@gﬁesv\f&%éf'm%'tﬁshgc ed 'igﬁ@%{s%%d !I:Tgalo{ey%%}’sgp&%nyls
%tb%}{ﬁmu{a%@)?l)om%ﬁﬁ&me@ ?Sllyhfdriﬁd‘ah,rpodbtt&rbmﬂmiee, anfh he like.

e e TR e e e
polﬁlgﬂegﬁ Q\)ﬁlc% rp%ﬂ{sit?j hAkHe84 in@ﬁceﬁ B 6 Fornithei@hBbTiest belymers have

s a pol ymer_or inorganic mat
possﬂwdnmnbeﬁB@rnwﬁyp@ﬁwﬁ

allow for fluid flow to and from the barrier particles.

at least 1, nanometer in major Slmensmn anr(]ieklence
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reside in the void or it may adhere or be bonded to
t he nol ecul ar sieve or neso/ macroporous structure. The
weabisthovaberi al nmay be a particle or oligomer POatuSamg/008808
be preforned and then introduced into the voids or it
may be fornmed in situ. [0068] In one aspect, the solid
material provides a "nortar" with the m croporous
[oosﬂaf ri et Rabl hecbRsry thlpall pamtlesrbemcatsy@maheb foyrtar. ien Hislagerage

olymeric material that, can w thstand

trichpess ph e sessr ovdnlestugt LOGREITTR TOryREEusRE hhdRan e
maJori) Qln¥endibh 8P&S paﬁ@iey (Ftov B orianiluseti, Bghixed membrane structure may

styrene- contalnl copol yners; ceI ul osic p ¥1nm%u%ﬁ9ns
result, apé Fyrpndly E@Ia&? i Hlence, %‘8 PR baﬁ% r%‘i“ﬁ%? 3
in thQ‘Pa{ é‘BPﬁe‘Px%b%% 2 RAYE ShifesiblyAet¥deh O: mdonet hacr yI ic

ners and copolyners pol ysul fi des, laced in

[0079]5 peC| alteymertasypnd wlﬁ}?ﬁé’ﬁ%’ b&rﬁ"émé’@ﬂoq e “ré' rﬁefiaﬂ“fw ¢
assofi3 ééﬁ@‘ﬁgéﬂ EREAE) sroBRley SRR g%ﬁ&eﬂ afiRPopoMHERal ties

the Iike. eferred p%l)émers ar.
paﬂthms'éhd'wymg hgsfom;ﬁdslus@w ahthe pegimn qogizanyghe barrier particles.

005/ 01239 Lbitve ora
The %Walﬁlé% cg m)a% QPR% gg{)lzm%pza%ﬁ Snnﬁ)pﬁa‘%' bt r%ﬁ§s e @fdh

ormn nts. These pol ¥1ners have
polymr eISorhﬂ[%cﬂﬂl}e feticde Baybe ﬁnmt@nalpipewethabw ¥ ZIPwRy it opn bind

ter 10N or di sad thdWell P Eorddbibabl
with o Ry BeT ‘ﬁd‘“ﬂ‘r“&{*ﬂ"t“}?r“% eﬁf‘?’ o Eﬁ‘%{l?‘?“ ne S otocsg Ttois
addﬁ@ﬁnféﬁfa@fsﬁﬁfuyhhmmusdeﬂalmyat| cl es be encased in the

A : u ar sieve.
[OOqléyer " o Sohin s BeShAAL e t?lgﬁ‘ﬁcr %pré&?f bkl

e rably
WltH Qi iR Rrdub PBlytResuthjadthe GIME mlm affgctaff ath ecqhmqm cah bgattenpated.

too much nortar is m xe
Oftepgihe eaeuntof pglyges PSGE %?fglﬂﬁff‘?ﬁaﬁ 8Plcgllt§ gfgcuq e%%l{t ldﬁ(%wn% uration is
such fhi BsuPficiBAolydder ﬁ%ﬁésbﬁf@&nﬁ@sﬂmﬁﬁg’c‘aﬂ tbé telecular slervetph@cles
range of between 1:2 to ref rabl ?TQFE WeeRs3: Jye
Frequsniyp tiie m3sy @a;t@]of Pﬁlé{mﬁ’btlot eCJc.ll Bmg %1}/ B

wegﬂ ge ms}egular \*Jé? 12 oB1h hblymersid Gorhé’tﬁﬁbsﬁﬂl ﬁﬁeﬂlgje f 20,000 to
ssoclation wt he meO orous structure, or nay be

500,000 prelisthblf b@“@e@d&otap Ot he particles. The
[Oﬂfﬂl ynmer ey, P ey ﬂ@&h&r@haﬁ'ﬂol&nﬁh t her dxe@bRNwWEas ﬂﬂlmmlemglar

e barr| er particles. The barrier particle
serenea lzedhme t kdicpoieyradkdxidgtcppreadvithegle relite aélgf:iltg}g}/(glgﬁ B%drolysm

forxinl}r? {ca %r ol GA Hgtg%bet\%% thmsl@m&swtvgﬁarﬁé%i |I§§u@11ﬁ@§1hh€

I'ze a reactive group that can bind
aqdbblishsolulﬁen pmmmrtetmalmrdhwmmo fra cwmerng Bptgen 0.5 and 25 mass
rizati.on sa;g

h
pera%% hteﬁ%a(l’lf?é(}]d[e gsl% 1%%@51'0?0 E“fs?é; s biiRBoR Bf the zeo/lal\te wit

ove.
mh@&ﬂ@ﬁiaﬁkdxﬁietahsahs fisa ] aod drass-lmb g sde with hgamc op g@f, @gpe@}plly those
t he, myl equl ar_si eve

t.h h o or
e kT ot DL BRI, PO v

am@ dcfNHBiRdhat Ghit RN cbVagenabmnds tvith brgaodsyliven alkowide f Also.tthsame or
nortar _and its nol cuI ar

difegrak zqobity MahRe STV %tWFexst%:Ae ﬁjﬁgp tqag ﬂ:gers 8&@ l}e%?&lﬁé bﬁ‘ﬂcléssand the

mé &ﬁé&%ﬁ&ﬁﬁé ﬁ&cﬁké ustﬂgahmmcqmbmessrma @b@ar t | cI es
requet Y, the nass ratio of 0] ITEF t(%w 1
[003kve i sY¢anoibarrrprogd: t9 reélll.}alng)bgaa is{q,pse two or rnore 51zed particles in

forming the barrier-containing layer. If, for example, the microporous barrier particles are

generally spherical with a nominal major dimension of 60 nanometers, the regions between the

-19-



10

15

wei ght average nol ecul ar wei ght of the polynmer is
sonetinmes in the range of 20,000 to 500, 000,
wonefoawetaby, bet ween 30, 000 and 300, 000. [ 0072PCThis2006/008808
nortar may be other than polyneric. For exanple, where
the nolecular sieve is a zeolite, a silicon
tetraal koxi de can react with the zeolite and can
partidlés@ugbe di3ableniny hisbld Bypassa Im:iotp'orzﬁing Dmf@mﬁhnadl’y aempatible

parr%ﬁ?;smdf g%?&gé@gﬁg‘!agj}? ul ar%lﬂd g (? {h s res el? }n a E%%aaér )I%gﬁ)n of the fluid
beindSBdete@tddthe b&:ﬁéﬂ@kﬁﬁld&@oﬁﬁé Wﬁveﬁseﬁarm e mms@umuon efithe
silicon tetraal koxi de, ssure |str|b#¢ ()onmszmﬂﬁw
bargasE FISR i1 JEROIPBIE BES SIBITIeF Boef s Hosgy i TP
mole@lifraRNE pattiEle ha¥iiPa indjod RfeubioR st 18ssahSIDO naichaigrs il Bkely have
w th organic pol yner, especially those ontalnln latelet-
a defﬁ!ilﬁ‘é eqrigniation @lﬁd@ itg gryptallige FIGRE% y’?‘romea%‘?f’ S tendh f&‘lf?? geate
?&(ﬁl@i ﬁﬁq{lérg\‘f?her@els@%{&l/sd Sucfas AMCE 1A Gh ek DfoaUiks sirllitﬂﬁre c aﬁhﬂarly,
ormcoval ent bonds with organ03|llcon al koxi de b
polymherics eatemisr glaysfané pahen melspylarsienaparieeyRenbeEvs éP%%gé‘Fmeﬁset at
are ﬁgtqje%cf}rg Ralba chigReand c&rﬁﬁuﬁﬁ&l bilthe cﬁf%htrééi&rﬁ%eﬂﬁ@n bdificles can
croporous structure using the techni ques
vargesdsti. bed above. [0073] Yet another approach to
duci n aeé ttod t
00787 o1 eERRES o Bphafonkecipa AL BurLic Phte BREH Ahicve o
leastyauipl @plutlbne ofthe mgmr Gibss, tﬁmspheelcalpbamw @ﬁfégle%ﬁoé Shaped or much

erical ] f
sl o L opge i AR e HFROBUGDLT)
corfpatioRlpartRied napab béalbwnﬂaiﬂe cdmp@smpmglatn thg size and conditions of
o 4t R RIS R ] SR i
asﬁ&ﬁakﬁm&ﬁaﬂﬁ@@nmﬁﬁahh@ﬂéﬂm&ﬂ being directed to the

barrier particles for the selective separation. The
configuration of the barrier particles will depend
upon the type of barrier particle used. Am croporous
zeolitic nol ecular sieve particle having a ngjor

di mensi on of less than 100 nanoneters will |ikely have
a defined configuration due to its crystalline
structure. Sonme zeolites tend to have a platel ettype
configuration whereas others, such as ALPO 14, have a
rod-like structure. Simlarly, polyneric, ceranic,

gl ass and carbon- nol ecul ar sieve particles my have
configurations that are not readily changed. Hence,
the configuration of the open regions between
particles can vary widely. [0074] Sonetines, the
configurationally conpatible particles are selected to
achieve at |east partial occlusion of the region.

Thus, for spherical barrier particles rod shaped or
much smal | er configurationally conpatible particles
may be desired. The configurationally conpatible
particles may be of any suitable conposition given the
size and conditions of operation. The particles may be
pol ynmeric, including oligoneric; carbon; and inorganic
such as funed silica, zeolite, alum na, and the

i ke. CLAI M5: |
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1. An integrated naphtha cracker and naphtha reforner
system conprising: a . a naphtha supply conduit (102)
wadegtoegk46 0 supply napht ha feedstock; b. a nenbBcams2006/008808
separator (104) having at |east one inlet and
containing a selectively perneabl e nenbrane having a
perneate side and a retentate side, said nenbrane
cLahgging a C6 Perneate Flow Index of at |east 0.01 and a
C6 Perneate Flow Ratio of at least 1. 25:1 e N
nehbAsietegaigd papbgr C(afg‘?f)angaﬂﬁ‘fh@de‘iogn%rs i gélglbrgsé?%'mat e
on, t P ﬁaﬁﬁ{arﬁﬁﬁé@ cSHdR étdmahddp&d@@ supplyatphtha feedsiedk;
paraffins as conpared to the napht h@ fe dsttg.c,%; Seledively
nalphe embrane eneratarA194) Rt A5 Ay ERE CBHEFE &%k

flui geﬁ%%ﬂe'ﬁi GRdkAne 'Haxm.l%]zh drivgatp sl Bt Lrefeinthe: side, tdidémembrane
menbrane; ang d. a nap t?]

. a reforner ( 1%)6 ada %eﬁt%ﬁof
pr ovheténga EePomeate &lovnngeupiet kathhHiede 6 h SRl fig Retio
;_eit ﬁqaﬁitisgéitiqesa% rlpr%)r ﬁraﬁ@%@{u@ﬂ?(lo% adhpied Sysbeite 8 bertileate o the

hé ne ane a sleving nenbrane. 3. g&h}?l
syst eemadtecidzitmt  enpickediie homisbpagafEios %ﬁgcoﬁgé’ﬁﬁﬁé%@el’i‘ t
C6 rF;&.r rcrlet%te Fl ow | ndex of at least 0.02 and a C6
Per mESt e Frow Ratio of at least 1.35:1 to 6:1. 4. The
sys! emaphthatacker (1 2¢)adaptcd bo irpduse misfin i Buid semppymicstipngvith the
flow co ni.cati.on wth t menbr ane separator (104)
and tmgn%sé&rfglihe(r&%?a?eéglgd hydrotreater (108) adapted
t 0 dr e/YEhS tifériter QaRpalapind ®. prévidennreformetsria flay gepgr@ration
for conv rti{lngarnaﬁhtﬁg fee s]tﬂeock cont ai ni ng normal and
nonnoVifhite FEFIA F1s 04 8° BFRPIPRS and reformate
conprigiPdemdf cle@nt acwhitigthaimesdiahe isedstingienbrane. a

retentate-side of a.se].ectivel. er neab

vt nresveampE s 8w e weire BEREERE e {ETPERRGe Flow
nd& &F6f Ba 1 &2 Eh@WCRatmRa0Flat Rhteastat la 3:35: lundelr

condi tions includin

ding sufficient. menbrane. surfac .
and- pFessystee ofpipmed Shviish ?né%wsi‘g‘fe R e Pl B oifn wit
the BleQWLAE séhatafr $1U45 bikd the ?éf&ﬂr@f‘éltl Bpik 2 gdrogedtad L@ ddapted to remove
concentration of "normal paraffins, and to provide
sulfaccogmnete nmenbrane at a perneate-side, a perneate
fraction . kRChER GOHIELREds®Ick @ont@ihing@obfedl and non-
pa?%ffxﬁﬁlg?gq%t.%&lgrpg%ﬁ:fng at &Flggs?na portion of the
norpal peaties throfding aml widepste cpapRitey conditions to provide
an ol efin..contaj 'gagﬁp {ALYAL of ARG cEvely phraiesBlag
at ?‘e%?}tacgn%%rsgfld% 0 a%ﬁgﬁfgé% entate fraction jl;Jgder
r ef or menrane hatiitg ©6sPermeate Flow Index of at least 0.01 and a C¢ Permeate

Flow Ratio of at least 1.25:1 under conditions including sufficient membrane
surface area and pressure differential across the membrane to provide a retentate
fraction that has a reduced concentration of normal paraffins, and to provide across
the membrane at a permeate-side, a permeate fraction having an increased

concentration of normal paraffins;

b. cracking at least a portion of the permeate fraction under cracking conditions to
provide an olefin-containing cracker product; and

c. reforming at least a portion of the retentate fraction under reforming conditions to

provide an aromatic-containing reformate.
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provide an aromatic-containing reformate. 6. The

process of claim5 in which the nenbrane is a sieving
woendsroasds 7. The process of claim6 in which PO®US2006/008808

si eving nenbrane has a C Perneate Flow I ndex of at

| east 0.02 and a C Perneate Flow Ratio of at |east

1.35:1 to 6:1. 8. The process of claim5 wherein the

naghtrhapioeasst sk Tonttasnte swmbrane Sompymmenlian: he

retentate fracti.on is .subjecte |

i bs BREr gL QHRHS FGRE" 6 PGB IHTY i £5 Mg

Indek BEL18EQMPUHIArC R rhefOFloWRatio 8f at Téwst pBotesslof claim
8 wherein the sul fur conp at es

| nen r i eV

el T Ero8958 of P S HEGREEE TS FR ot SR tofionen
and HHEGetBRIRA RN i R6febRA td BydgitRaligfuntifidydtdieating conditions to

concentration of sulfur conmponent in the retentate

remcpweagkﬁilr@ﬁr_npg_@p t ﬂiﬁ]@ﬁﬁm@g@ I Heﬂngl m 5 wherein the
cogcegl ﬁﬁ}cbs@ ¢ Ohin @ KiBleink@é afifut Borhpbnbit@efindans desieving
fraction is between 40 and 80 mass- % .. "
membrane and the concentration of sulfur component in the permeate fraction 1s greater than
the concentration of sulfur component in the retentate fraction.
10. The process of claim 5 wherein the concentration of normal paraffin in the

permeate fraction is between 40 and 80 mass-%.
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