WO 02/ 36716 PCT/ 1B01/ 02012 "ETHYLENE PRODUCTI ON BY STEAM CRACKI NG OF
NORMAL PARAFFINS' Field of the Invention The invention relates to an

adsor pti weo sBpaEI@t i on process used to prepare 5 a feed spewaBnifooriza st eam
cracking process unit. The invention nore specifically relates to an
adsorptive process used to produce a high purity normal paraffin .stream
used as a feed streamto a steam cracking process. Background of the

I nventi on SEgaRLENECRRODUCTHION BYSSTHAM CRATKING OFk NORMAL IPARARRINEONS i n
the 10 presence of steam is used comercially in large scale industrial
units to produce ethylene and to a | esser extent propyl ene. These

pyrolysis units are often chargad E Qggqt ha b0| ling range feed stream The
typi cal petroleum derived napht i de variety of different
hydrocarbon typgse lrﬂ@hﬂgh '?gatéﬁotbrﬁl a@ﬁr? fivd §§par@héﬁ<ﬁﬂ8éb§%ajs%fdf tbrb*?rePQifG,Ef i ns,
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et hyl ene an ounds such zen Y ctory
to the typre ?S 3?:9&?% Qi POHs. usrgaaf% pgch © %rﬂﬁé\ﬁ Wﬁﬁhéﬁ@kﬁ%ﬁ or mal
paraffins dirsdthUSetsta fééﬁ‘ﬁfeeﬁﬁ WH@eaﬁhQirécRn"?proc‘ds@Ckl ng iso-paraffins. A
paper entitled Separation of Normal Paraffins from 20 |soparaffins

presented by |I.A Reddock, et al, at the Eleventh Australian Conference on
Cheni cal Engineering, Bri sban@ad%rz)uﬁgmf@ﬁ@mven%gm di scl oses that the
ethylene yield of a cracking Gnit can be rncreased if it is charged a C5-C9
stream of nor nebtepan arackiag,r whicsr ist then thermpadi eracking - @dohydiogadiongaisiothene.

Th t f th 5
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fractionatprefguceé ethyleabidnd to/ al gseiP@rshy prapyierionhesstgdoigsid @fiis atd enpt
to inprove the character of the naphtha as a steam cracking feed nust
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rat her than indjvidual W 02/ 36716 CT/ 1BQ1/ 0201 .
15 aromatics. It is known in the art tlﬁat para (%fl ins are %he most easily cracked and

provide the highest yield of ethylene and that some compounds such as
benzene are relatively refractory to the typical cracking conditions. It is also
known that cracking normal paraffins results in a higher product yield than
cracking iso-paraffins. A paper entitled Separation of Normal Paraffins from
20 Isoparaffins presented by L.A. Reddock, et al, at the Eleventh Australian
Conference on Chemical Engineering, Brisbane, 4-7 September, 1983 discloses
that the ethylene yield of a cracking unit can be increased if it is charged a Cs-Co
stream of normal paraffins rather than a typical Cs-Cg natural gasoline.
The separation of the myriad components of a petroleum naphtha into
25  specific structural types by fractional distillation, a form of fractionation, is
prohibitively expensive and complicated and any attempt to improve the
character of the naphtha as a steam cracking feed must therefore employ other
means which act on a class of structural types, such as extraction.
The benefits of separating the various classes of hydrocarbons in
30 petroleum fractions have led to the development of a number of different
techniques which separate the hydrocarbons by type rather than individual
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nol ecul ar weight or volatility. For instance, various forns of liquid
extraction can be used to renove aronmatic hydrocarbons froma m xture of
aronmat i c veed2/3qga¢ af fi ni ¢ hydrocar bons. Adsorptive separ at PONVIREORIIZqUES
have been developed to separate olefins fromparaffins and to separate

parartine. Tt uEioRL ot vaRNRY. o o SRR s TBlrna B o HGBRBFRENE U «
pat ent AppbkCaddPiio et Womehic iydesadrbyas drém Zemiixture bRvaromaticyanal s
| arger than 5 Angstrons to selectively adsorb straight chain hydrocarbons
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separ ation'rs pgﬁorme In a conti nuo manner, an S have
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recover desor.b«i{g(t Wniéh Is reysed in trgde process. US-A- 3,291, 726 issued
to D.B. BrGUYRIYAregABoRe 8prisHEUr ¢BPAWdS: 20 sinul ated noving bed

technolpgy to s¢Rafahfe g%éfaécd?ﬁm&fﬂémﬁ{sr RIMhaaRf GeAIBURt Fedr ¥asorptigst i on.
This reference further describes that a suitabl e desorbent for use in the

process nageparations gedfonyetriaca icontimuatissimannat,i amd afethads daido thissbgveck

the | nvent PoR 288 RRPRR enty ot e 4860t 1l s Bberk: 20N e iR,
reduces thg, gefjratMbarigpat ahl ndedeabarktedimiqidd nfer f perbanipgoad dwritinuags poi nt
range naphtha “hydrocarbon fraction. The invention thereby Erow des an

i nproved néinidatetomovingcbee (SVP)adsaspiivenspraraionipeesss o the rae@Vesyoas f i ns

whi ch iis hj ' e f ged t cracki L0 g to
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are obtained in part by using selective adsorption to recover norigﬁlis

par af fi ns, TaFtienation elethsy Rifitatgang PRIAH SRS 1R ireFOVRS iees9sreny Wh

reused in the process.
US-A- 3,291,726 issued to D.B. Broughton also describes the use of
20 simulated moving béd technology to separate normal paraffins from a petroleum
derived fraction. This reference further describes that a suitable desorbent for
use in the process may be provided by fractional distillation of the unit feedstock
and the raffinate and extract removed from the adsorption zone.

Summary of the Invention

25 - The invention is an adsorptive separation process which reduces the cost
of separating normal paraffins from a broad boiling point range naphtha
hydrocarbon fraction. The invention thereby provides an improved method for
recovering a broad boiling mixture of normal paraffins which is highly suitable as
a feed to a steam cracking unit intended to produce ethylene. It simultaneously

30 produces a very desirable catalytic reforming feed stock. Overall cost reduction
and process simplification are obtained in part by using selective adsorption to

recover normal paraffins, with the desorbent used in the adsorption zone being
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2 WD 02/ 36716 PCT/ 1B01/02012 derived fromthe naphtha feed stream of the
overall process. This reduces the need to recover the desorbent for

recycl i ngvo &/bi7o@d enbodi ment of the invention may be chapertArRmiozed as a
process for preparing a feedstreamto be charged to a steam cracking unit,
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present In the esorption zone to |e an extract stream conpri sing
t hr ough CgfIMpMespeatr@Bm righ anﬂtswr@‘anaahdrmsemdmracewsuearlnecaxnprasup@rt i on

of the ex t stream,in a second fractignation zone i thlr process
atream corpr Pl & pPafhaiRG an aasdb. it ssPBed cBckRhanfeatipiite Al oo
t hr ougky wads@@tlaﬁl zHR @i f &M sadrphiven sebathtione zbAYr 4ld MASERRIS ré@mgnt o a
cracki ng zone 20 producing ethylene. Brief Description of the Drawi ng The

drawi ng i sharmsainpaiafinsd opr 86 eadsarbent tagiedhin ShevRdsprationFaneals odeld af

desor bent B g Bofper EitaEhbRBE ol bRl g RDPets fEH S, e
great bul kfigh ﬁrb@&tﬂwaemmtc@aew@non Zohe intieslndsoptivefseparatiomszond ast i cs
and petrochem cals such as pol yethylene is Froduced by the ther mal

cracki ng oft Hegwepaﬁtopéc@ua?s pghistiaga HemoVingt é’&}ﬁﬂ% paf@Einsy freaii xed

par ti ol 307 arabent BraeRt i e HBEHRnT 28 bR AFSGEC S anand .,

and deposi Cgdhronigh Cg normal paraffins and Cs paraffins; separating at least a portion of
the extract stream in a second fractionation zone into a third process stream
comprising Cs paraffins and a fourth process stream comprising Cg through Cg:
normal paraffins; and passing the fourth process stream into a cracking zone

20 producing ethylene.

Brief Description of the Drawing

The drawing is a simplified process flow diagram showing a naphtha feed
of line 1 being divided into a feed stream to the adsorption zone 4 and a
desorbent of line 16.

25 Preferred Embodiments and Detailed Description

The great bulk of the ethylene consumed in the production of various
plastics and petrochemicals such as polyethylene is produced by the thermal
cracking of higher molecular weight hydrocarbons. Steam is usually admixed
with the feed stream to the cracking reactor to reduce the hydrocarbon partial

30 pressure and enhance olefin yield and to reduce the formation and deposition of
carbonaceous material in the cracking reactors. The process is therefore often

referred to a steam cracking or pyrolysis.
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carbonaceous material in the cracking reactors. The process is therefore
often referred to a steamcracking or pyrolysis. 3 WO 02/ 36716

PCT/ 1B01MQ04s76 i s known that the conposition of the fepdraBvitob@2st eam
cracking reactor effects the results. A fundamental basis of this is the
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Gt cam or adll 4 ubEetabon S GRSh Fordrrs; FP JaBb ML IR T Ml bR ©

obj eCt10VeSdlﬁfC@ltrt@tsebbfawgélsstd‘&ma@% ledaisApOhiets, Sepradbiomatics, flohftid onat e
the feedstreaminto a normal (Eq%raffln fraction for the steam crackj ng unit

and a non-fRedfEeam Ry frastiondlicisiilipionasiaramatics ean perrertoveantie FalveRt zone
. W't tfé@ohrm&%ﬁ%%rpcﬁsi Eﬁl)e/a%@{éggf &Nf?uﬁ*e@t HveRigE to tHHAHE the

use of rocar pre era recovere romt

initial fqmbcssg farapgrading ¢pdpadngetiie feedttba adamrcnacr«agspeo@ar%twmn lume
The feedstreamto a steam cracki ngi unit can be qujite diverse and can be

chosen frdin$P8pHiG ebiechve pdlt I syRisct Roress o Tivslucaelist FRBIO JeMYINbj ect
25 ProEess,pt. F'E%Qpl%/ﬁj@%og?&gé@ﬂgiggigé% r&%@ﬁng E (% | Canéefa Sl ht ha

boi l i ng point range I'S'S preferre
charge a Gtdgdrptve Separatiom t o t he st eam cracki ng zone, _meani ng t hat the
feed Stream is yRGS BIcabY b 88 Hrdbyir PRALESTS BAUPR obBahichots”
fractionate the feedstream into a normal paraffin fraction for the steam cracking
unit and a non-normal fraction which is passed into a different conversion zone
20  or withdrawn from the process. The objectives are also met through the use of
light hydrocarbons, preferably Cs paraffins, recovered from the initial feed stream
as the desorbent in the adsorptive separation zone.
The feedstream to a steam cracking unit can be quite diverse and can be
chosen from a variety of petroleum fractions. The feedstream to the subject
25  process preferably has a boiling point range falling within the naphtha boiling
point range or about 36 to 195°C. It is specifically preferred to charge a Ce-plus
fraction to the steam cracking zone, meaning that the feed stream is
substantially free of hydrocarbons having five or fewer carbon atoms per
molecule. It is also preferred that the feed steam does not contain appreciable
30 amounts, e.g. more than 5 mole %, of Ci2 hydrocarbons. A representative feed
stream to the subject process is a Cs-Cy1 fraction produced by fractional
distillation of a hydrotreated petroleum fraction. Hydrotreating is desired to

reduce the sulfur and nitrogen content of the feed down to acceptable levels. A
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nolecule. It is also preferred that the feed steam does not contain
appreci able 30 anobunts, e.g. nore than 5 nole % of Cl2 hydrocarbons. A
representvadbvss7ieed streamto the subject process is a CBeTIHofoe@et i on
produced by fractional distillation of a hydrotreated petrol eumfraction.
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o passed 1okt SARNBBLAN ZonlalR srfleRy of BB BRor MRS bt BfetpraphL Bob RS on
zone i degileasbEmbl-opef Heeshrh® cafborcidrabeds a depent ani zer separating the
entering hydrocarbons into a net 15 overhead stream which conprises mainly

C5 hydr ocar bonsRefesting sgw 1o heghawing & naphifg koiling range ERESEea@ARRI ch i s
remved t hthgrtgole}sélln oy ?lh'rou@@?ﬁﬁécgfas t rf@%%éﬁtgg%?ﬂ Eé%%@&?ﬂ glﬁftf hﬁe)rtst the

f eedst ream undesirabl e ‘hydr ocar par

bot t ons  stiracstivnasioh Honev uT bisifractiohelr distiliationtzome is SesigneGandydperatedtins as
desorbent, and it is gl SO quite undesirable for '06-5}{“ us 20 hydrocarbops to
be part offUNREO\AS RedBPERIBERSY SaParaling, & riering VP’é%CE’chO”%éF"Po@nPQ good

separatd o el Scdn i r &‘%}iﬁ T Pt al
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O O e T B S EARE T BB SRS EL L  wBLES P e
count er actcf Red@hrbons to be part of the bottoms stream as this would interfere with the
use of Cs hydrocarbons as desorbent, and it is also quite undesirable for Cg-plus
20 hydrocarbons to be part of the overhead stream. It is therefore desired to
perform a good separation of these materials in the first fractionation zone. The
total net overhead stream of line 16 may be passed into the adsorptive
separation zone 4 as desorbent, but the continuous recovery and recycling of
desorbent from the adsorptive separation zone effluent streams means that
25 some Cs hydrocarbons must be rejected from the process to counteract the net
Cs addition from the feed stream. One optional way of doing this is by
discharging a portion of the Cs rich overhead stream of line 16 from the process
via line 17. The remaining portion is then passed through line 19 and employed
as desorbent. Alternatively Cs hydrocarbons recovered from either the extract or
30 raffinate stream of the adsorptive separation zone 4 can be discharged from the
process, although this material may have been supplemented with other
materials, such as iso-paraffins, which are preferably not rejected from the
process.



C5 addition fromthe feed stream One optional way of doing this is by

di scharging a portion of the C5 rich overhead streamof line 16 fromthe
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bottoms stream rich in the Cs-Cq1y normal paraffins of the extract stream. These

normal paraffins are passed through line 7 into a steam cracking zone 8

20 operated at steam cracking condition effective to convert the paraffins mainly

into ethylene removed from the process as a product stream of line 9.

In this embodiment the more volatile Cs hydrocarbons of the extract
stream are concentrated into the net overhead stream removed from
fractionation zone 6 in line 14. This Cs stream is admixed with a second stream

25 of recycled Cs hydrocarbons from line 13 and then passed into line 15. This
mixture is then further augmented with the Cs hydrocarbons flowing through
line 19. The total flow of Cs hydrocarbons formed in this manner is passed into
the adsorptive separation zone 4 as the desorbent stream of line 18.

During the adsorption step in the separation zone 4 the non-normal

30 components of the net bottoms stream of line 3 pass through the adsorption
zone unaffected and are removed from zone 4 via line 10 as a process stream
referred to as the raffinate stream. The raffinate stream also contains Cs

hydrocarbons which previously occupied the void spaces of the adsorbent bed(s)
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stream are concentrated into the net overhead streamrenoved from
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vari at i onsoptieorl ivadatiorese, FornimsRhoeaninbe22 rgainobe cemplgyasistaapbssrallaor gorti on
of the extragt streamof the adsorption zone 4 directly t he, st eam
cracki ng o@.OfTﬁPseﬁ(téa‘gn?tB%Toﬂthepragégr(ﬁﬁpe,?(mﬁ 4 g%pgﬁ)xlgcp 3.hﬁe§e¥§?rinci al
and is a J&aaﬁﬁ{;%hs@.wﬁﬁtis% bptidre pPoderiure!f BikiGt RNVerlFodrrifieldl ahdiig ot he
feed streamof Tine 1 to allowthe rejection of C5 hydrocarbons in this
mannerl5 Thyefeamshpractice tfhibeenia sefficient Cadnatetinkiinihgi feedtstieam eiingd to

e R TR e R o L R o
extract cadyret sfredmedifctio frodh thShBsarigor pbhy o SRPaakingzareéignificantly
reduces the cost of the overall process. It eliminates the capital and operating
expense of the extract column of the prior art SMB adsorptive separation zones.
20 The cost of constructing and operating this column is significant, and its
elimination results in a lower cost process. The passage of all or a portion of the
extract directly into the ethylene cracking zone is possible because the
desorbent material is primarily, normally about 85%, normal paraffins and thus is

a good feed material for the cracking zone.

25 The application of the subject invention to a petroleum refinery having
existing catalytic reforming and cracking units which derive their feed from the
same source can cause an imbalance in the available feed to the reforming
zone. This is because it is necessary to make up for the removal of the non-
normals from the feed stream of line 1. That is, it is necessary to increase the

30 flow rate of line 1 to balance out the removal of non-normal hydrocarbons in
zone 4 and maintain the same charge rate through line 7 to the cracking zone.
With a normal distribution of hydrocarbon species this increases the amount of

Ce-plus feed generated for the reforming unit. To counteract this it is preferred to
7



20 The cost of constructing and operating this colum is significant, and
its elimnation results in a | ower cost process. The passage of all or a
porti on o¥Ootes71extract directly into the ethyl ene cracki PQI/IRM®2012

possi bl e because the desorbent material is primarily, normally about 85%
normal paraffins and thus.is, a go f mat er i for 4 he cracki zone.
25 The apgiAarRis NG ralfete 3KPBETOr ik 12 1BroTEVa (et e e ARl FRERINfav: ng
exi sting cpfi@lodn He ﬁf;%rﬁbl‘i&we@n%gcbé%hggthénféfﬁn%' Brodiet istednahfo fped
fromthe same source can cause an Inbalfance in the available feed to the
r ef or mi ng optional fraktisnalsdistiiatione cotunis 24k c eBrarfynctionek ghigp coimn He toenoval

necessary [PBOVRARE J9blel e B5roFahoracEeanaly ol obfl Cedvsboartens onoval

of nonsnorATRbf thedCQ GRtIRMATHOMS ard FEmbvEmth s thaner! bet sapraghiahdtr Bt e
through line 7 to thé cracking zone. Wth a normal distribution of

Pydr Oﬁar bgrietepaiRly egiusted ta allove &g awphifenasdarnemagin irwfﬂeag to dlegi refermaingt ed
051 36716 PENPTodRoStrse ' ARUBEALRE' by s, B SpRibfifiod Yoo,

renmove C6 romhally caamiehract thanmdrbassd ratéhif sefonmeb éeett gonaated g thy operdli ng
the raffinate product streaminto an optional fracti oni_l distillation
col unm 24 .Pragess uhus agHitignat fipclianatighhassyngraisticyeircte nd hej gne matgrial
hydr oggr b‘%ﬂﬁcﬁ@re‘ﬁ%de‘&qslﬂ&m%ﬂ@o% it aéb‘ﬁﬂ%%@fo@ﬁ@%tocﬁ WihoRKurihg 6
hydr ocar bons are renoved 1 n t manher,” but the Tractionation 1s

pr ef er abl ypracgssitged tro aalditiom, Ghen aqintminge C+-plus emeterialnist [z eged betterhe

reformn one. This degree of hydrocarbon, renoval has heen.det erm ned
suf £ ci entelBMing jead AN KIePEPRAL CrBluSHBRAIEIELd e BVeral ATATRANCEedld

gener at ed 1Ry biINYELBhS is BRRCERY initofed @ itdinat ottt hamdkt @Rdhasid
synergistic effects. The Co-C7 material 1o which is renoved is normall
good qual iloss.gasol i ne bl endi ng stock without further processing. In
addition, the remaining C7-plus material is an even better reformng feed
t han tike prior Zorte @G- @ as catlygici adformimg aveeabut mouldratemncatively dehan

reformng zone s .thus alsQ ipproved in terns of octane nu r gnd yield
[ ose. 16 AR §00S: KebBC eI (s SeRe DA Bath & o rardakiely be
an arormt¢ér%/é9m HAIping~el ¥gikien! SHOHILRS: IS KeFEefs, PedarawPafil, fogs.

Handbook o
The reforming zone may employ a catalyst comprising platinum and tin on

y

alumina or platinum on a zeolite, such as L-zeolite. This catalyst may be
20 retained in fixed, moving or fluidized beds or a combination of these reactor
types. Further information is provided in US-A-s 6,001,241; 6,013,173 and
6,036,845. All four of these references are incorporated for their description of

catalytic reforming.

A preferred embodiment of the invention, incorporating this direct passage

25 of extract to the cracking zone, may be characterized as a hydrocarbon
conversion process for producing ethylene, which process comprises passing a
process feed stream comprising Cs through Cy1 hydrocarbons including Cs
through C41 normal paraffins and Cs through C+1 non-normal paraffihs into a first
fractionation zone, and separating the hydrocarbons entering the first

30 fractionation zone into a first process stream rich in Cs paraffins and a second
process stream comprising Cg through C+1 hydrocarbons; passing the second
process stream into an adsorption zone of an adsorptive separation zone

operated at adsorption conditions, and selectively retaining normal paraffins on a
8



Petrol eum Refining, 2nd edition, by Robert A Myers, MGaw H I, 1996.
The reform ng zone may enploy a catal yst conprising platinumand tin on
al um na ovop/at7icium on a zeolite, such as L-zeolite. Thi sPCMBlpgd12nay be
20 retained in fixed, noving or fluidized beds or a conbination of these

reactor t w EUr ' ' ' ' : = A S , ;
6,013, 173 %‘ﬁ%ﬁﬂ%,%3%&?4@0%@”@%3%@0&t"ﬁéegéédsg’g@édrrg%gﬁgpfé’r Xgﬂdg%rr%@g’ﬁeed f or
thei r descstigamoconfpristgt ey tnarmedf pardffigs angr abemoetaknOpdinrengh oC11 he

i nvention,, ipncorporating.thi ect passage ,25 of extract to the crackin
ome oy S RAPEERLbAshiS e fsh PiRcsRe aam i redesashlion seaSconerated < O

produci ng atduddRpfon ¥ohdifloRs, AFaRE wtiv%efeﬁﬁgéﬁégoﬁ? har%{)@glgégtlgéﬁ%f%‘ eam

conprising C5 through Cl1 hydrocarbons 1 nc nor ma
par af f iSns dasdriesntt sireanghar@l temoving araredal paratfifis from adsorheht pegsent in the

fracti onaidnrBBIE 2oRBJosBR, &' Bifract b camneti £ Beodh kar nhihgha s
second prgafmss ARRTL PaafinsN SdgardiiPume FafinBidr QFEHRONS: a PasSdHY t he

second process streaminto an adsorption zone of an adsorptive separation
zone operf@adignatioadmepintiea durdiipreeass, sheamseomptisingl §s rparaifiine ngnthér mal

Pocat ed i doPE mfesr At SorRrGid b HiSids Culion dofal Pl i, o

nor mal joparngiskints atishgten pogiomedf e bhiratgsirédd dirsadlydary Bosteampagskig t he
first process streaminto a desqrption zone, operated at desorption
condi t i onZongroReatesaiortpaimaagidng canditiang ghd rieduging efuflenirt of a 5
desorbent stream and renoving nornmal paraffins from adsorbent present in

the desor pti orEa@heoft theyifesicionatianktzones empiyiede dnphespragess pieferagly C11

cecond eyt finge Ry SiaBR sbBE e e Rbror oA
par af fi ns tagdvariods Protedyr ereamsstasaMoR@VBr,i Bé NBefdnid a8 obth6d lsuaptenor nal
paraffins; and io passing at |east a portion of the extract streamdirectly

into alSst wiRmaeki g destpd oper aptad apadiebarther &ORIMRICC OREPYSYNLfarfes
D Srac nf SR 8880 B Byl e RGN 4ANEANTor AR BYES ebybffic ooess
f ract i onatdaomesowillsi@lsutttin rgsaplus of Cs hydrocarbons and a need to draw some of
them out of the process. An alternative is to allow some of the Cs hydrocarbons
to exit the process in the extract and or raffinate streams. This can be done by
20 adjustment of the operation of the fractionation zones or by the use of an
inherently less exact separation. The use of a simple flash zones or of a
refluxed flash zone is one example of this optional alternative Cs rejection
technique. This not only directs this light material to a suitable hydrocarbon
consuming process, but also reduces the overall capital and operating costs of
25  the feed preparation, thus helping to achieve the objectives of the invention.

The separation step of the subject process can be performed in a single
large bed of adsorbent or in several parallel beds on a swing bed basis. However,
it has been found that simulated moving bed adsorptive separation provides
several advantages such as high purity and recovery. Therefore, many

30 commercial scale petrochemical separations especially for the recovery of mixed
paraffins are performed using simulated countercurrent moving bed (SMB)
technology. The previously sited references are incorporated for their teaching on
the performance of this process. Further details on equipment and techniques for

9



t he various process streans can, however, be performed in other suitable 15
equi pnent if desired. As noted earlier, the conplete recovery of C5
hydr ocar vom82/3@16 ot her |i ght hydrocarbon, overhead from aPCTABMM®R012
fractionation zones will result in a surplus of C5 hydrocarbons and a need

Lo dr aw SoBe@fing LARIBroBLsd sy EAGERTin 08 AR, \15-hg bea Brolssome

of the C5 ons 'to exit process in the’'extract and or fraffinate
streans. TAiZ3@2n1 18 UWde UH-R3,4560, 81 nBB-Ad,523E621p &iAAIRB119504;h&JS-A-

The use. of 008 14 A vArdobafiet 25r U R AR BaLoch Hire 08 4 SERB G crpi o

of this OpkRY béd bFét%bh%i@Eclzéer?lﬁ@ HeFned €My Sitflar douiSmaat, RRbibed " eCt s

this light matérial to a suita ydrocarbon consum ng process, but al so

r educess t handeenditiong byl which simulaiesrcaclimgntibaw of the adserhend anddiquid in the
preparation, thus hel ping .to achi eve object| of t | ntion. The
separati onagﬁoerBH Cﬁiﬂﬁbg%ﬂf g@?”&%’d@é@@ﬁﬁ] eg’éw'%g?r?@&l 4]%9%(B§f'ngl e large
bed of adsorbenppetating teMeitiohs FaF ahkehdfsfitor® chHansdrndsd@dinbésd subjdapever,
it has been found that sinulated novi n? bed adsorptive segaratlon f ovi des

several adipyapi@reinckileningensrgha gempeiptiuadange ot ey, abpie Pefie ABOUTRERC30
comer ci al wtki B tn PFOLL SOGH! acbadé:t u%ng% YRl BreieREq. e JrQ{uréé‘froﬁ%BA’@ ﬁ%egf

m xed paraffins are perforire eéd " Count ercurrént noving

(SMB) 16 echeri®ayre Rigalyopesfenud! v Asisbasiionetenditions atgce prafecatporiatiade f ar
their teachi ng on ﬁt_h_e erformance of this Ior_ocess,. JFurther details on
equi pnent Bi¢§ t‘@:ﬁH'ﬁa’@@ tq graintginyyep prosess dluistsTim igaid ¢Ress; ﬁ%"rﬁﬁ%@e an

SMB proces f |0 USs A 0 ; 3 21 S "

A5, 502, 1189 EoREt fiahdlic b 87 % 0B s b conditiogs

4, 006, 197; géiseralivi,indad84Be samie tiSnperaidrdd, &l présstird fasr esed tfgmpadsdrption
simul ated noyin ed operation_whi can erforned using,simlar

U prent , CSTES 1t SoOSRIAN B85 b SHELRISBRRIS B8 MR AT ow of
the adsor baay, @ nhrbggh Ghé dsBRptioRCEHeP I e %Ft?d@?d@fe' St 886 1 Re 5 5IS- A
nos. 4,402,832 and 4,2498,991. 'Operating conditions for the adsorption
chanber uswtieraAt isethswlsjlwoe raieveintcironlation! atdeslectivegesreralymea arshpds dbhair e

ange ol B Ml B es b B Sie i erbo Bk B oA afORS
Adsor pt i onjncepshating tonditics P efeeb@ehy cbiplodien avithin the adsorbent chambers.
That is, the adsorbent preferably remains at the same temperature throughout the
20  process during both adsorption and desorption.
The adsorbent used in the first adsorption zone preferably comprises silica
alumina molecular sieves having relatively uniform pore diameters of about 5
angstroms. This is provided by commercially available type 5A molecular sieves
produced by the adsorbents group of UOP LLC, formerly the Linde Division of
25 Union Carbide Corporation.
A second adsorbent which could be used in the adsorption zone comprises
silicalite. Silicalite is well described in the literature. It is disclosed and claimed in
US-A- No. 4,061,724 issued to Grose et al. A more detailed description is found in
the article, "Silicalite, A New Hydrophobic Crystalline Silica Molecular Sieve,"
30 Nature, Vol. 271, Feb. 9, 1978 which is incorporated herein by reference for its
description and characterization of silicalite. Silicalite is a hydrophobic crystalline
silica molecular sieve having intersecting bent-orthogonal channels formed with
two cross-sectional geometries, 6A circular and 5.1-5.7 A elliptical on the major
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pressure sufficient to maintain the process fluids in |iquid phase; which
may be from about atnospheric to about 87 kPa (600 psig). Desorption

condi ti omeO oyaates al |y i ncl ude the sane tenperatures and pPeRsRMM2@R used
for adsorption conditions. It is generally preferred that an SMB process

Is operated.with an A E.15 flow. I t.hr ough. r Pt [ he
br oad rangaé('sofﬁa'ﬁc%\fesl‘?'ﬂcaﬁbe gr:eg[ g&%%VétyeasAgEg%{k%é@@@%ﬁ@é?@?é&gﬁe. 'fbute
"circul at it@ns dfimitingSildeVaruRairg composedasiGillcohsidtige sfieglite fdoew ricttstowThe
practice of the subject invention requires no significant varjation _in

oper at i ng i@UR¥changssbelravipss dihys silicalmipaet g seolip+ Rilisalitads algesleserked in

chanbers. al i r I i
C opor ot S TR SR P8, RETRZR DR 2SR A Y1bETBalall e 5 HBaments
desor ptsi orwhidh eecuteothb eatalytivedttivity dhsiliddlitsto alltswitpuse as zonsdgoriedrdr dltley

conprises silica alumna nmolecular sieves having rel atively uniform pore
di anet er s Use olisiligalits is gapRIefNrdd. This i s provided by conmmercial ly avail abl e

type SA mol ecul-gy agﬁ\yee%ogﬁbggh'@ggt aHQS@ﬁﬁ%@%@?%h@é@ iRfth&Brh L&

fornmerly the Linde D visi ni-on ration. A second
adsor bent paliictd aggldnderatesubang highhphysicad rgitength andatidboprésisianca. [Mheal it e.

Silicalite is well described in the literature. 1t is disclosed and clained
T US A RSIOTSiHS pantan Heeaclvg essegeing Mol Qisnelseil IR eeLe Fpt  on

| S fou]{ad 'iﬁbrghﬁﬁ’: RatrixChreoindet, hafiRg ichinndis MY EdAtianReRis whicrséralle MaidS | 1 ca
Mol ecul ar Siéve," 30 Nature, Vol.™ 271, Feb. 9, 1978 which is incorporated
her ei n by to eteesmithe ddsorptive matesak i Meihods dordfosningdbe erystalinepowslers into

ilicalite, Silicalite i b ' tall] I [
o oo | nurBundebet Touf S0 SRABHE LT REbRRE mlay SRRy < eve
Cross- Semdo@rﬁtﬂlsir?@@%bh Sfoxideartd al0HiRim dxeh idla high purt) bdpbriveat pewdémhe
maj or 10 WD 02/ 36716 PCT/ 1B01/02012 axis. This gives silicalite great

sel ecti vi tiy agvel Riturese(Tdet bindermsidscin forming . agalemeralingt BeaPysiaing f r ee
str UCtlng rpg%iﬁ@%%edﬂ‘?é bk d'eﬁloaa)?-:agg(#@gnts hlikiERe 'h HQGQEtQuﬁ%g?iPIfBé"gyllir‘{drical

i on- ex avi or . us Si e is not a‘zeoli e I's al so

descri bed gelletsUsr formed, idf2bddds which7&re2dhsandenty262ciHea . in Trdsetdesive | y
relate to treatnents 5 which reduce the catalgtic activity of silicalite to

al low i t s th@ecla% tRnapdamppiiaus hiRder @ cassiaqrableamecaanicah siengiar erlf@. The
active ConpEBAfin:dhal NEsGROEBEN ihfd MUGTRI! shadpe@dpaicieleiotMed B spray

drying or crushing of larger masses followed by size screening. The adsorbent

20 . particles may thus be in the form of extrudates, tablets, spheres or granules having

a desired particle range, preferably from about 1.9 mm to 250 microns (16 to about

60 mesh (Standard U.S. Mesh)). Clays of the kaolin type, water permeable
organic polymers or silica are generally used as binders.

The active molecular sieve component of the adsorbent will ordinarily be in

25 the form of small crystals present in the adsorbent particles in amounts ranging

from about 75 to about 98-wt.% of the particle based on volatile-free composition.

Volatile-free compositions are generally determined after the adsorbent has been

calcined at 900°C in order to drive off all volatile matter. The remainder of the

adsorbent will generally be the inorganic matrix of the binder present in intimate

30  mixture with the small particles of the silicalite material. This matrix material may

be an adjunct of the manufacturing process for the silicalite, for example, from the

intentionally incomplete purification of the silicalite during its manufacture.
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particl e aggl onerates having high physical strength and attrition

resi stance. The agglonerates contain the active adsorptive nmateri al

di sper seav® n2/a¢11@nor phous, i 0 inorganic matri x or bi nder, POBRVBM@2@hannel s
and cavities therein which enable fluid to access the adsorptive nmaterial.
O § O Cr T BB ARAL Bl SpBRMIE 1ndiThg peftdfafOLOAT EaLSReRC! Lde
the addition of | nor gani risrng a silicon
di oxi de arisgl omﬂenr@rre;ajuyouﬁlweddoyaamwhb@uoﬂ tactc&damtbe@ed)w\ﬂtercommosmonet

m xture. The binder aids in form ng or aggl oneratin he cr stalline 15
a1 oF e SUPRAS A ANRS o) ias SLaiieam RotPoSHaY aﬂg tagialRrGniantor the

cylindricaly soPSérltet'lshétjﬁgﬁﬁépg?gdéd?ﬁéhtb&ﬁ%%%ﬁ né‘ @@%BHHH né fg\a{er% ned

in order to convert to an anor'phous consi dera
mechaniscalpretesngten therbfore a:té@en@eant upy aahmnbaeobmmdelamdovana’nmy.ll &neshaped

ticl f d fol | db
7o sor oamngrarble BEIER) walet ontbalir fiq adsAie™t wiBHoR efrossed briom

ext r udat e%errﬁgtaalfeﬁé reérﬁﬁ}ﬁf&ﬁ L8&s @)hal@Hlt%ﬁ @34) Rbt. an 8! FGHidafkid GoRufeAnge,
preferably fromabout 179 mmto 250" mcro (16 to about 60 nesh (Standard

U.S. Mesh)mattell agnrteot of Hbe le@ollﬁmadwbenm detqmmnmlabyetheowglght diffepdiyceer s or

of e aobibRy Beld e R ARE BeBrpld S5l Sofig Rt Cad HRRE "

presentp i rgdsf}@;@dswdheaé rmadgsncﬂoeSa pen@dr@ﬂrﬂﬁﬁe saffigieRd to fachiBvapebnstant o
about 98- the particle based on volatile-free conposition.

Vol ati | e- fW%@hborﬁ%sﬂ’ﬁ éhl%le@ttr @fijéﬁérlbIlS prefereeningé dhaf waler taeated sefr Bent has
been  cal %o@%h&ﬁ rgg{ﬂg n a r9%051(5 oﬁer-é)sf Lha"ﬁl 'h (e)u/c;w)%ﬁ& SrelEH n%%thln-r

remai nder sor gener anic trix of the
bi nder prerangneofnonmtcrmoa/vtm mxture W|th the smal|l particles of the
silicalite material. This matrix material may be an adJunct of the

manuf act uri ng o ABRArAR, charactenisticeel an @dSP@enEié*amﬂ Eate of @ehdege of the

o S e ABE S SAHEL L BN B 1 ol SRS HRaHER"S, i e,
appr eci at evardat thehrelgiiee fratenefrdes ogitioarof dos extracit corspan‘famm Toisectidrgctensticuenced

D RSB R T it SRl e B P e "0
he s o o IR [T ISE e SOMORAL PP SBRIGLAE O PRORA, e o

vari abl es.exchange reduce the amount of desorbent material needed to remove the extract

20 component, and therefore, permit a reduction in the operating cost of the process.

With faster rates of exchange, less desorbent material has to be pumped through

the process and separated from the exiract stream for reuse in the process.

Exchange rates are often temperature dependent. Ideally, desorbent materials

should have a selectivity equal to about 1 or slightly less than 1 with respect to all

25 extract components so that all of the extract components can be desorbed as a

class with reasonable flow rates of desorbent material, and so that extract

components can later displace desorbent material in a subsequent adsorption step.

US-A- 4,992,618 issued to S. Kulprathipanja describes the use of a

"prepulse” of a desorbent component in an SMB process recovering normal

30 paraffins. The prepulse is intended to improve the recovery of the extract normal

paraffing across the carbon number range of the feed. The prepulse enters the

adsorbent chamber at a point before (downstream) of the feed injection point.

A related SMB processing technique is the use of "zone flush." - The zone flush
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such variable is the water content of the adsorbent which is expressed
herein in terns of the recognized Loss on Ignition (LO) test. In the LO
test thewobzsd7he matter content of the zeolitic adsor berCTaBO1MRG1Rr IMi ned
by the weight difference obtained before and after drying a sanple of the
adsor bent Bim3 A0l dRhetthBER inel R PLLAL BUENIRS B ILERYRT dbS5mBNPC! | O
of tinme sufficient to achieve a constan wel ght.” For the Subject process
it is prefegredmdlgientdree, iedne entmingehe aafsotption zmheor Waile thesséta a xroren LO

at 900C of, less than 7.0% and preferably within th range of fromO o 4.0
Wt % An i THSBr REHICS imaingre Spmelivatods ang thiiss BIase rosTs r9RE ValVe. e W& Rhnge

of the 15zd#1%smrsmapf?rrferreah}gtw%q]s%%tio‘?%%@%erpﬁigb*@g@fﬁ%{ﬁﬁ’“ﬁ@% Re

materials or, in othe wor ds, e relative rate

extracts cotgsiedntin aictice; har quetndihi of itbe midedt esmgonentt Hgsarbentheecnvered of -

desorbent material. th must be enpl oyed.in the nprocess to, recover the :
extract confFoNe f'forna%? h%)actﬁ?g c?rr}gg‘ﬁ't fa)fﬁ}fé? fOlIPa s o?aSSQQC'HEPn&eS?%ﬁiee t he
anmount of gsiger SSI0MNTBA &f rﬁfbum?gﬂéﬁnt&thﬂm/v& étl"#hgﬁ%(éérﬂ?bné’rﬁ stePapes . and

therefore, permt a reduction in the operating cost of the process. Wth
faster rateonpInask slesatent liesecayesst Bantusedtas the zons flush istrepup Eurther ough

Exchange. raERePE e theCyed 38 ARF B SRS 2l Bl udplipsPlec eSS
materi @l s inphowd grduricEparity euel s thé Ms@ @fiBlisH Strédrayimaly 196 oblalirtf framlgSs than
1 with respect to all 25 extract cogsponents so that all of the extract

conponent S EAP 19 Uesdp1ied 244.089; cipsh-3n 1h40Baddrabit &0 0 rancsUsHA-
desorbent A4S whigh hré ShddadrafHf A8l bl 28R ;ﬁr[@é\k&@@ﬁg@g?@% £

desor bent erial in a subsequent orption ste I ssued
to S. Kul paspebispair§Bdesiumolbgs t he use of a "prepul se" of a desorbent

conmponent in an_SMB process recoverjng normal 30 paraffins. The prepul se
i sn}ont ended tor‘T_prﬁ"ér\%Qs?%é’? rﬂ%'édméer'};'oﬁxgVﬁﬂ@%ﬁrﬂ%f‘g‘?d)?'ﬁ’ﬁ?'n @é@aﬁm%@ ross
the cajsborofuiphen "f%éét? ilrd'ne aﬂﬁ&ﬂ:r%@&@;a‘hﬁiﬁg%{%gofﬂbﬁé extrdrd coﬁ%ﬁ%ﬁ%&t

chanmber at a point ore (downstrea I'njection point.
rel at ed SMBdoone of siiorg raffinate quroponrertésdo beesephrdted iy theysbcessTHEhagtamn f | ush

12 WO 02/ 3671 CT/1B01/ 02012  for a buffer, zone,bhet ween the feed and
extract bege_qqﬁﬁ'g%amo "l@% eﬁr?es‘iﬁ%%@e%fee‘{eﬂaﬂu%@éﬁ?‘ [FeRESstd, INfq SQ&QH{]eri ng
the adsor pitiPthez@ddrodMt st dlil e pRCBES. 2 ARCBRIract component"” is a compound or

class of compounds that is more selectively adsorbed by the adsorbent while a

20 ‘"raffinate component" is a compound or type of compound that is less selectively
adsorbed. The term "desorbent material" shall mean generally a material capable
of desorbing an extract component from the adsorbent. The term "raffinate stream"
or "raffinate output stream" means a stream in which a raffinate component is
removed from the adsorbent bed after the adsorption of extract compounds. The

25 composition of the raffinate stream can vary from essentially 100% desorbent
material to essentially 100% raffinate components. The term "extract stream" or
"extract output stream" means a stream in which an extract material, which has
been desorbed by a desorbent material, is removed from the adsorbent bed. The
composition of the extract stream can vary from essentially 100% desorbent

30 material to essentially 100% extract components. |

At least portions of the extract stream and the raffinate stream are passed to
separation means, typically fractional distillation columns, where at least a portion
of desorbent material is recovered and an extract product and a raffinate product
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flush requires a nore conplicated, and thus nore costly rotary val ve, the
use of zone flush is preferred in the adsorption zones when high purity
extract podusd7i@re 5 desired. In practice, a quantity of P€heBarioz@d

conponent desorbent recovered overhead fromthe extract and/or raffinate

the T oner BrRg0sedonbBAEARE ket PRI Sng isTine PudbEr BiehidrerbiSher e
and used 3gsotiliced dyethil pritess rcoaminifiyr idspectivaly, cameixiradt edmpbrentsandfa dual
conponent desorbents and on_ techniques to lo inprove product purity such as

the use offafingihcemPeBaRR ihjoNes CoRRaNTREENS ian Dgse faunddp fna extract siream
US- A-3, 274a|%9ﬁ‘ie ﬁirﬁ%’tg’S?%éﬁ%hdl’éﬁiﬁaﬁcfmoﬁﬁg}ggnt% A THE %ﬁﬁa&%ﬁeﬁm ch
are incorporated herern by reference for their teaching on These aspects

of SMB 4 eahaypl bgyrictroin the pdesiredotombosnd neemhaynonly acormtain ber iecremsssd
herein are defined as _15 follows, A "feed m x Is a mxture coptaining

0] |i ) -t "
one or moreENERNHAAN.cohiR HEHn s Tichn i '('HHE“ d r’FBr'@g{Cgfq i%&?@c‘?’fﬁ"ﬁyeﬂeﬁ’ﬁ &0 be
separ at ed iHMic\%\lﬁﬁccﬁj’rﬁﬁ&ﬁﬂ or-l_%lﬁsé & d&n&rﬁ@?tg g?%métt@ﬁfq%' SR ;gegrcéntsf ream of a

feed m xture I's passed into c e adsorbent used in the
process. An " ext hast bewrperomstdmary ia thengduadyroup thé ausnefousdrusuindthe hat

commanent SHE adSobuBaiabe it oREbEreT e s Ustely 16 arBes is
adsor bed. ddwerib8HNh 1ERRO0PANGr HBLAES 2lFirst BBhlaciPafwas ictfdey sré@heiric!

capabl e of desorbing an extract conponent fromthe adsorbent. The term
"raf fi nat ¢het adsgrbenbris "made i inaZenedt ghe adsarpiion momes alka rasiserbentwdi ch a

raf fi nate gonponent, is .r e 0 r . a r . adsar ption
o extr acts MRSt BRECORBEANeS STrBRnaRE BRI A bR BIRRS
from essenidddsinedli@eatagotivanis, witd esffiphtel 0 THES divjuichlid Yed0Ea r b that e
components. The term "extract streant or _"extract output streant neans a
stream i n affoshenting@natl refatreditalas apUEHCARN zore n IR Ee PECalipnazone

desor bent terial . 4 : % he, .a osd fiion of
t he ex rac’[FB s@ﬁ%%rﬁega?\af\f}gﬁé %H)ggﬁs%n ieaﬂ%ﬁ%gé%nggg%r\@gﬁtw%gn@t {eHrel al to
essenti al | adskobéhtexiedadly aompatesalt svhidk ik eaasilyoaepamated ofrohéhextiesicid

Fr et onal cQBeRdId BACITIA sl aldrer B 20n Mot 136 Buserant Coambeds) fient
material i gdiReONShfdt RNFLISASEKHORT thd RidbHerRNey 2xpBbhgnate fRisAfMdCihe 13
adsorbent with the desorbent (mobile phase). The released desired isomer and
20 accompanying desorbent are removed from the adsorbent in the form of the
extract stream. Zone 1V is a portion of the adsorbent located between Zones |
and Il which is used to segregate Zones | and Ill. InZone IV desorbent is
partially removed from the adsorbent by a flowing mixture of desorbent and
undesired components of the feed stream. The liquid flow through Zone 1V
25  prevents contamination of Zone Il by Zone | liquid by flow cocurrent to the
simulated motion of the adsorbent from Zone lIl toward Zone I. A more thorough
explanation of simulated moving bed processes is given in the Adsorptive
Separation section of the Kirk-Othmer Encyclopedia of Chemical Technology at
page 563. The terms "upstream" and "downstream" are used herein in their
30 normal sense and are interpreted based upon the overall direction in which liquid
is flowing in the adsorbent chamber. That is, if liquid is generally flowing
downward through a vertical adsorbent chamber, then upstream is equivalent to
an upward or higher location in the chamber. '
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WO 02/ 36716 PCT/1B01/02012 are produced. The terns "extract product” and
"raffinate product” nean streans produced by the process containing,
respecti wedy2/3@mé extract conponent and a raffinate conpor€emBai2tI2gher
concentrations than those found in the extract stream and the raffinate

n' the desi red MDA PTCaR e T e el cah 1o eudL B SeelEEp el
The term "dif§"pérformbceRiaditdmedusty aftd¥ferenbprenrt batthenmaks tdfeadsdrdentat ed
conmpound or class of conpounds greater than 50 nole percent. It has_ becone

cust omary fiefaing@ inthe gesgians chambei(se oblike pERRessn I iide PERESSSI¥aT PEINth
chanber (s) .4 L f S | r S d hhed in
Corms of PErhe I preor A8 adadtiaN Hede' & RERG oo syt e 1
adsor bent stepsaday ibe gerernhed tima somewpat interapted Bhsisabababsorption and
stationary phase in_Zone Legecones surrounded by |iquid which contains the
undesi red ¢ qrsill mpst likely ogpurnatiRg pametEmeThis 1iquid is renoved from
the adsorbent in Zone Il, referred to as a purification zone. In the
purification zone 15 the undesired raffinate conponents are flushed from
the void volunme of the adsorbent bed by a material which is easily
separated fromthe desired conponent by fractional distillation. In Zone
1l of the adsorbent chanber(s) the desired isoner is released fromthe
adsor bent by exposing and flushing the adsorbent with the desorbent
(rmobi | e phase). The rel eased desired i soner and 20 acconpanyi ng desor bent
are renoved fromthe adsorbent in the formof the extract stream Zone |V
is a portion of the adsorbent |ocated between Zones | and IIl which is
used to segregate Zones | and Ill. In Zone |V desorbent is partially
removed fromthe adsorbent by a flow ng m xture of desorbent and undesired
conponents of the feed stream The liquid flow through Zone IV 25 prevents
contam nation of Zone Ill by Zone | liquid by flow cocurrent to the

simul ated notion of the adsorbent from Zone 11l toward Zone |I. A nore

t horough expl anation of simulated noving bed processes is given in the
Adsorptive Separation section of the Kirk-OQ hnmer Encycl opedia of Chem cal
Technol ogy at page 563. The terns "upstreant and "downstreant are used
herein in their 30 normal sense and are interpreted based upon the overal
direction in which liquid is flowng in the adsorbent chanber. That is, if
liquid is generally flow ng
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downward t hrough a vertical adsorbent chanber, then upstreamis equival ent
to an upward or higher location in the chanber. 14 WO 02/ 36716

PCT/ 1B01MQ047i6n an SMB process the several steps e.g. aBeDIRKoer2and
desorption, are being perforned.sinmultaneously in different parts of the
mass of ad rbent retained in the adsorbent chanber(s) of the process. If
t he proces 3\/03§ being perforned with nore or nore adsorbent beds in a

swi ng bed $ystemrbian fdiaxé pafitPR f@ﬂsﬁ’@ar@l@fof Bé HArged 3o oeRAhRkracking
i nterrupted baS| s, but adsorption and desorption wll nost likely occur at

the sane ti rreumﬁommomg:ﬂtmﬂenemhl@B@mm@mm%ﬁm 1. A process for
preparing a feedstreamto be charged to a steam cracking unit producing
et hyl ene, whi eh) prqmmg:oaprpreeass afepdpesisiany aompiséygs Ceedhougbarfe
conprising C5 thro

hy.d b C5 . th
paraffiths into a fﬂg’gﬂ'ocqrp% y'B‘ﬁgl %rSn8§§|ﬂrlé’T‘%b §I gg’d qur’i% ﬂﬂéc‘?ﬂ/ar%@ r bons

entering the first gddidnbtioN2bhe arfPsspdratifg thd hy%camsaﬂém@m@ firsEh in
C5 paraffins and a second process stream conprising t hr ough

hydrocarbons; b.) deantiongtiomgosediiadc filsh peecesststeram |rl¢hdna@5 @ﬁfgﬁﬂ]@ta% zone

f 10 ad |
Ba][ fg? fins aoﬁoéﬁt s Proseas SEPAR S EE s fiohd S Eh P O%aBRR S
t t | hr o b
opt 1 onal Ty cotbri siHSes HiE égggw@%?@a%ssggéﬁfﬁdnﬁ@nf%$%°{P€$r§%8§§s%?$%am
into a;gdesorption zonghild §&pardfoRd698 Bhb\sRIeRB et ARingAiinas pataffigast

part 011 a desor bent stream and renovi ng nornmal paraffins from adsorbent
present in the deswrpnhiadsarbenrt losaigdeindth@nadsarption Z@nEe@Wle@n@rrﬁﬁinﬁ@ C6

L oush O o R R Lo FoPBhAHEL B! el BB bt oA, o
extract fraction C%ﬁifdn%il?@o%ri@ﬂfga(ti bagffins;
c.) passing the first process stream into a desorption zone in the
15 adsorptive separation zone as at least part of a desorbent stream
and removing normal paraffins from adsorbent present in the
desorption zone to yield an extract stream comprising Ce through Cg

normal paraffins and Cs paraffins;

d.) separating at least one of the extract stream in an extract

20 fractionation zone into a first extract fraction comprising Cs paraffins
and a second extract fraction comprising Cs through Cg normal

paraffins and the raffinate stream in a raffinate fractionation zone into

a first raffinate fraction comprising Cs paraffins and a second

raffinate fraction comprising non-normal Cg through Cg hydrocarbons.

25 | e.) passing at least a portion of the second exiract fraction into a

cracking zone and producing ethylene.

2. The process of Claim 1 wherein the first raffinate fraction is recycled to the

adsorption zone as at least part of said desorbent stream.

3. The process of Claim 1 wherein the extract fractionation zone comprises a

30 flash or reciified flash separation zone.
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and a second extract fraction conprising C6 through C normal paraffins
and the raffinate streamin a raffinate fractionation zone into a first
raf fi nat avéoasdzieon conprising C5 paraffins and a second peafiBmat@2fraction
conprising non-normal C6 through C9 hydrocarbons. 25 e. ) passi ng at |l east a
portion ofy th r ki uci ng
et hyl ene. 4 $n§e%@§§%§)§f ﬁ?&é \ﬁﬁélﬁe\aﬂgir ga%t%hBBﬁ?)ﬁs raf |na e%fﬁg%tgl on is
recycl ed to tl‘ractlmlsmrpasmd Zotee aanaphthaeasformping zohesand deswrizentntst r eam
3. The process of erein the extract fractionation zone conprises
a 30 flash ofrerBRYs EY&WP -separation zone. 16 WO 02/ 36716

PCT/ 1B01/ 02012 4. The process of claim 3 wherein at |east a portion of the
second raf*i nabe pﬂQC§§$|anC|a§npb§’§@1’elmm¢ RIORASHt fRedr slreami pMRERRS &rsd

converted int [ e ein
t he prtgcess fgwergag P&ggyr?%r sesm?:@%“r@%ﬁﬁgglé@ﬁg ﬁ%yrﬁéldlsa fg]ﬁ;an% udi ng
C5 t hrough Cléecmdrqiroo@safsftneam aothgrisihg SZ%CWdughOC%SShydtdcmhmntsorrm\em ng

C6 through Cl11 g%drocar bons, the af fi nate s{ream conpri ses {%E
paraffins and'#8Atecst FRAM EPMIRIES nefMalBAABESr Qontﬂ%m@k é@&oug ream

conprises Cr, Pn d drbdn&o extrB&rQ{é%éﬂsc@M riS8s RE! ¥ Mo Ppl ' C1 ngllpﬁalsecond

raffinate streéa nprises hrou h non- nor mal " and
| east a porti parasfing aad@@tpaiatflnst ream passes directly into the st eam
cracking zone. 6. The process of claim6 further characterized in that the

first gorocesstsd se@amd miﬂm&té%&ahob&nﬁﬁsé@()aﬁhrq@@m&ﬁi nen-aAdem&kparaffins
i soparaffins. 15 7. The process of claim®6 further characterized in that a

portion of t hé”?’eﬁtﬂe@ﬂa@ EPO"%QW ehihe exisagi straasy Nasseardiresty dntothetsteddt i on
zone and anot Ep{] ﬂﬁ% h of the raffinate streamis passed directly into a
catal ytic naphtha reforning zone. 8. The process of claim8 wherein first

criract et Rl ALl S bl SRk Bui A ThARRo BRI St

comprises both Cs normal paraffins and Cs isoparaffins.

15 7. The process of claim 6 further characterized in that a portion of the raffinate
stream is separated in raffinate fractionation zone and another portion of
the raffinate stream is passed directly into a catalytic naphtha reforming

zZone.

8. The process of claim 8 wherein first extract fraction and the first raffinate

20 fraction are recycled within the process as at least a part of the desorbent
stream.
9. The process of Claim wherein the process for preparing the

feedstreams to a catalytic reforming zone and to a steam cracking unit

producing ethylene, which process comprises:

25 a.) passing a process feed stream comprising Cs through GCo
hydrocarbons including Cs through Cg normal paraffins into a first
fractionation zone, and separating the hydrocarbons entering the first
fractionation zone into a first process stream rich in Cs paraffins and
a second process stream comprising Cg through Cg hydrocarbons;

30 b.)  passing the second process stream into an adsorption zone of an
adsorptive separation zone and selectively retaining normal paraffins

17

SUBSTITUTE SHEET (RULE 26)



stream 9. The process of C aimwherein the process for preparing the
feedstreans to a catalytic reform ng zone and to a steam cracking unit

produci ngwet yseige, whi ch process conprises: 25 a.) passi ngtaspi/eeess feed
stream conprising C5 through C9 hydrocarbons including C5 through C9

normal paraffins into i f ' j t] :

hydr ocar bons enter ira)hga'?r%ish%resqt Iéggggﬁﬁgh%ﬁ%ﬁ%};&’nﬂeéﬁﬁ? gggﬁpfcllards?ggé%%ess

streamrich in C5 paeahfcompesidg reonseararal Garthegh G§ hpduocadoops| si ng C6

t hrough C9 hydrocarbons; 30 b.) passing the second process streaminto an

adsorption zogg of Gsingdfﬂm‘ mr'swgr@@s@r sirb@m #moeaatdse@tieat zored Yinreai ni ng
normal paraffins 7 SUBSTI TUTE SHEET (RULE 26) WO 02/ 36716 PCT/ 1B01/ 02012

on an adsor bent | o@dsetplive seraratiibzpne cid abirast Pajt of @ deserbeni piieam

fs_t reamsconpri si ng Qo[- r??h%@'ngc%otntﬁ%i) aﬁ%sh¥|%rr'r?c36l§’é)rg§nt B%rzesé’rﬁs?r\ et he
irst process streaminto a desorption zone in thé adsorptrveé separation

zone as at |east paesonftion ztemoicbgeld &1 extaaet Strezimg coaisinoCreiroagh Cq
paraffins from adsorbeni pre%ent in_the ggf_sorpti on zone t ield an extract

0y
stream conpri si ng B8Rl HAGRTIES anth GeaPaisding the segrnd daffingtarfragion: ise
second raffinate f ' I iN t : S
conprising C6 hydr ggg%egﬁg lﬁtgnﬁqgﬁ(? ?E?%}ésp%tg%%rgsé’tgrpﬁ gﬂhﬁ% ﬁ}"?'té’:bﬁgdaé? 9
non- Inor_mal 1]9 hyqramdrtmnsﬁourﬂndptcbwsﬁoﬁrtelanprcomgmg e@mGgissrpmssegpra'lal_rll_b?_Ea
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catalytic reforming zone operated at reforming conditions.
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