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ETHYLENE PRODUCTI ON BY STEAM CRACKI NG OF NORMAL
PARAFFI NS BACKGROUND OF THE | NVENTI ON [ 0001] The

WO pwenedseh rel ates to an adsorptive separati onPEI/USBE& 007519
used to prepare a feed streamfor a steam cracking

process unit. The invention nore specifically rel ates

tESTPBfL%F% BRODULTIQN Y STEAM GRAOCKINGIQH NP PAGAZFINS
hi gh purity normal paraffin streamused as a feed
streamto a st grRGROVNIYORMGERS/ENTI®ONdSOr pti ve
separation process uses a hydrocarbon desorbent having
fro O to 16 tﬁarbon atons. [0002] Steam cracking

(0004} ¢ ?@V?rﬁ@nf @Fﬁfa@ne SRV P&?aﬂﬂ@/a%%sapﬁéﬁ%meaarﬁ gdeed

streaii fBS£5H6N ShclhgRbtest Snit! TRSinGAHOR hok@dpeVifitdllyralh@sissal e
i ndustrial units to produce ethylene and to a | esser

adsogliyesepargti pRrpesstor mé%ngo%lsh ity nognal gargtiin sypanapsed as afeed

streaﬁﬂ@h@t%ﬁ&n %ra@féﬁ?bﬂ)@eé@ Ofel aﬁ&)rﬁtﬂz@ggpafraﬁr%g pPdcbRaMes am@rocarbon
pi cal petroleum derived naphtha contains a w de

desoxbamtuhé‘(lyg ngdllofTP éf esrborhfndcar bon ty pes i ncl udi ng
[0003}0" MR ealﬂ%[:a%ﬁ&% NhictPs %qgggzlaﬁé?f&fr{g' drglze@f)c%dgsr‘n the presence of

napht enes nzene, I CS novvn
steanh, is wshé cammencially lrplaxgafsqfalmmdmtreal it tmmdueva@hylwe@némldsser

extelfilg ng?lreﬁé/ ’I‘ﬂ@seg)g?ol}ré s%ﬁsc‘ Elre)()hgﬁ alapégd %tng tlg{l?o&%aﬁ&%ed stream,

oun such as benzene are r
The malapstr@ipqm dexited elaplylpn watains rac#s vegietyorfdiffaren dydrbearbap types

: fehat ck or ffin sul t R
nct g RS plabE o SRR DR bl R el BB
arompagselt issmbivh e the aﬁe‘rpap:a'afﬁmm ae ftheNosstradsilParaakddi and pfavaiethe

OO o B By s b
blfmgl Cre&kru’hgl@)ndllﬂth brangiso Gepn tHat GrackifBortiabpdraffiesrebilatin a

t yield of a acki ng unit .can be |n eas d
hlghffffprqdfmﬁ%e@ﬂﬁp it 85 pPiges. A PR AbE SSRHERopAF BP RS
Paraffiaé frem Isdpafaffalst prb&@add by, AoRﬁﬁoéhaEttul a t}@@&lehﬂhekustrahan
0003 ar.ati.on t he nyrlad conponents of

he .s
CO“%F%M%@E%%&%PHW@E% $5Pc <t RS dinclopesitipi de e&gylene yleld
of a drhdk&ig @R 3hn Bl ﬁl&ﬂebﬂeé‘ﬁﬂ 101 chgddof €3 BfC dirRbhi 0@ AdrniaP Parafiifis rather
expensi ve and conp i cated and any attenpt to inprove
than ¢ fypicahay fc¢eratypl gapdingapht ha as a st eam cracki ng feed
[ooosafml ?Hesseﬁﬁrlaﬁcgn SRSy MY &Hlp@ﬁ:énts% aPelbIBHH n%htlglﬁﬂd%bé{ﬁ@é
such as extractl on. [0004] "The benefits of
strucgléqé é)rpa% Preativealyiistillafies, e formed ﬁa@fonﬁy@r 5eapeing atcomplicated
and aﬁi? taﬁé}hﬁqmrﬁaﬂré&t hO DR RY @f he gaﬂh@ha ag 9 s@%%&‘é@ﬁﬂg %ed%‘;npfbys other
mber of ferent techniques wh separ at
mearﬁyﬁn@@atmdawf ﬁmrﬂé}merSHQMWme dual m)l ecul ar
ig I
[0002ﬂie q u?fgje g{?tei;ﬁg c(:)tfl% lculah%%thg 9511du'§ gltafsgg & h%?orclal‘%ﬁs 1];1$5t%:1e\9£ fractions
have fddp dealehed opmént ofra Bumbex t)ﬁdﬁer@ﬁt techoiymts whieln sbpplat%‘tﬁé inic

R TN T e
forms of lamphmMaendmcmnrhé uded ta @hghé aromaiichydpedagiohs fismfarmgiRture of

aromafie. ar}l%rpg,raalfﬁnic hydrocarbons. Adsorptive separation techniques have been developed to

separate olefins from paraffins and to separate normal (straight chain) paraffins from non-
normal, e.g. branch chain paraffins and aromatics. An example of such a process is described in
GB 2,119,398 A which employs a 5A zeolite having crystals larger than 5A to selectively adsorb
straight chain hydrocarbons to the exclusion of non-straight chain hydrocarbons and sulfur
compounds.
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e.g. branch chain paraffins and aromatics. An exanple

of such a process is described in GB 2,119, 398A which
we@rpebo098898 5A zeolite having crystals | arger tPEFUSA06/007519

sel ectively adsorb straight chain hydrocarbons to the

jooosgxcl Th%fe%‘e SeatRBcRkiE B3l 16 ARk LNELAC AR ARIrANE separation is
sul fur conpounds. [ 0005] There are great economc

perforsgaddn p cantingous mapngfe US d06.10hand {$ 4485, %ﬂs@smhe\i@chmques for
perfox'?rﬁﬁ%ﬁ %dtlﬁﬂods%lrﬂﬂét%@ﬁlggg%gﬁl (ggéﬁé?ﬁ%dgﬁg}g% groc%? for the
recovmmf mrmahgar@fﬂe@ wéhiahioths peiferradanase Oﬁomrattgxgblmadé@me separation
one SEROLILYE SRR |, RG] 8 LSOl
extrach pregags it epco e desdgenipvhighels seeqsairlattlileqnome of the

ubj
B
normal perfifews ﬁ@ersaapdmemnmlaéd ﬁres:txme WEe@407B a1 hhsqnfoes:ths sse of simulated

he use of

movn[nggo 8§Jc % ﬁt 295%% Zar e r gasr ?r% nﬁxbp?fgral %"f.}"!};“f‘%ﬁoﬂ%to generate
a feedftp tarsteammmckmg eolm ahe ralf&wdo ] baﬁyﬂlmforhi&g&,oﬂ@ BoRDrkferences further

descri bes, t se, of si. novi.n
ceserBE L AR s Sl Bp s P RSP B Gt Tactorat
distillhtj(ﬂlrdfd&(rjfeem&)ck endoBe eiffaiate alandfegtem te?moae@ frsmﬁh@ad@@lgtmtnﬂzone
on an to a catalytic.reform zone.. Bo
0007F Of GedBe f P oRbms LS B biihia oS et Sesr e Ry drsionel
dlstlllﬁtﬁfn dif$lﬁ fedlistolle oﬁérﬁ@ﬁﬁtg i BesBB e QY h&&%ﬂo&h/nfgfﬂoﬁﬁ tfeuﬂyl dlbse to
ipstillati onggﬁr?fje f eedstock and the raffinate and

that of 48 parppcteutg R Pt PRl e cle b i Aesorbent may

require@0r& st S(Eﬁlﬁﬁ&ﬁ RaR asuB@ehsbd\stid@inSd il BE COLIRY 2% R&d
gener at ed (%/ fractional distillation of the feédstock

utiliti %ﬁfqogtﬁ agsedfpd with thedargaregpipantt. Whap usingsimulssid maypghsint
techn&@%)r foYe S 28 Rorkfl pakinOfrorh Rn- ﬁ&%@ﬂﬁg&&r%fns rnhcﬁde];r 19 generate a
ra an

finate or extract. Separ ation recyc
feed tgl @ sispb srackinp gonecgd ipdeed ipp eatdpian tefpraipgizons nmploweh dgsprbent

havm%? I‘B{nlﬁ?g g&tms&l%;fesfrdrﬂ ‘d&{ Stithd Jzﬁﬁﬂoﬂéhv &l t mﬁna?enag‘d %%eﬁ:t %treams

cost assocl at ed arger equip
and nyfpagsentdi thg feddreirean exultpon smglﬁb@m cost cddncﬂcm\gyTheoafﬁepa celtupn and

the exﬂ%t%iunﬁ%@f tIei r? g& @gﬁz%% Hﬁ‘l!les éggu%%ﬁgrp g\%ibé &dg{e‘aefdhere

ener at a s eam crac zone
is no nagd ao mpraiwthqa desprbeniranil Ry thewnes rwmpeldwlm@; canximmloh) enthe

a_hoi |
rffinf S e Sl e Rl B SR SEY IR Bonstpe ghus
compmedl topoties fepd&ramcms,tthefeéé sitkasd to @pimelsted i ving bsd géﬁdfnlocbmt

e G T o RE BT G SR oS48 coms
assocmmﬂwmbﬁﬁctmyndiﬁzohﬁﬁuced There is no need to
vapori ze the desorbent and so there is a reduced

col ums. A so, - hRtS ok AT AIRRER 2CG Ther by
conserving costs. As conpared to other operations, the
[0008] eedtstirveaiont io at hdsogitinel Seaamdonmcasgwbmu ravmess thmctosb@

AR L AR b SRl e

inventidrt ﬁromdes 'cfrmmptdvechmhthom for edcamering a broad boiling mixture of normal

separ.

,_

paraffins which is highly suitable as a feed to a steam cracking unit intended to produce
ethylene. It simultaneously produces a very desirable catalytic reforming feed stock. Overall cost

reduction and process simplification are obtained in part by using selective adsorption to recover
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SUMVARY OF THE | NVENTI ON [ 0008] The invention is an
adsor ptive separation process which reduces the cost
w@Roosepsseat i ng nornal paraffins froma broad bRCT/UR2P06/007519

poi nt range napht ha hydrocarbon fraction. The
norntap%aggﬁhso Q\[ﬂB #ﬁqgl’tﬁﬁrﬁgségp}? F]h%r ﬁgqr&ﬁ)trlt}gg? Ee(?rgg e\[/\@yt@?\:c%fboﬂ gofﬁalmng
fromH|Ogdn 1§ cabont Ialntbersa‘ﬁh&ade{s@behtusreahlstsmmeﬁ faok ithegproness components.

r C i mul t
The s&mg ﬁ gigsgp%%bdglro)%ﬂ\ edsélsos{é%ﬁy E‘S@% a*r&)fe%s com g?nﬁné) fr%gcllsyto re&luced capital
invessthat kind fadededhutilit@dsbsts.educt i on and process
npli.fi atlo tain d|n art by us selec:lve

000}, Cb A S SRR By bl ity BF FhareleriBy % mEesch
prepfag Qs fb&i@ttreaktﬁﬁd)elcharghbto ad&@mpidcbmg zaineviieh p’rgc@s comprises passing

hydr ocar bon. cont.aini,n unmbers..
o food KL T aIE aco Ca o gA B aettclng G Brbie M Al IBRERRs nto an
adso fﬂfm @@ﬁﬁb‘f&n a&lébfptl% fB@hﬂaﬁd)rﬁibnS eﬁtﬁfeﬁictlﬁéliy fhaitihensatDpdgrihs on
m t he es onents. | to reduced capital
an ags é’gtl?ﬁ? 5 @@E&ore&tmyreﬂf}e gaf’%@éﬂt%rem?e%gﬁml& gegmal
Cs t€0h Q?drH&BBon@fpaEsﬂ% 4 IMESthibon dEB b ehihaGing Tidet B to28daBén &oms
process for preparing a feedstreamto be charged to a

into & fesarRieR AQRIIH BeaRiorDIVRATRAFAISR 6ee8 2ClgrpPATEels? (raxBem girepm and
revaﬁx%%ﬁMl SHTHLR M| AsHBedrprdstht HOMBYELRARA RORS0 yIRE éﬁdéxﬁgct
to CO normal paraffins into an adsorption zone of
streaawoa@@@mg)ps Ve Cs aprrah paraing @ﬁdedeawbe@éew@mng@ {gast a portion of the
extracﬁsftx%brg élg?fr??{)og&kzog%ﬁ?%{d :{‘p% Sa Q{éa Hﬁﬁ% F Q&?r% ﬁ&jmlap
paraffioprprd moﬂpgr progessgireasl com@mmg ctegorhglﬁrwd anrdsiog dhe acesy sigam
i : on
com e e RN RE: 4B Rl Ole Podick 16000
separation zone as at |least part of a desorbent stream
and renovi ng PROEFPEYRIBTION OF THEDRABINEENt present
in the desorption zone to yield an extract stream
(00160 PRS ] 1NY a%ﬂl@ie&:?roe&ﬁ Bl dRAFAd EHoRdn P hpHBS Bl @Pline 2 being
separating at ortion of the extract stream.in
dividgd fie e pxiragh sream MQraf&la@ %repm dransalseipH ensppaaligsy 108¢. fige
extracPard YaffRatd O SRs a@lfl f)és Q@i@llﬂ tioR EQG&A $o shhrfafHesorbent.
contal ni ng desor an pas Ing the process stream
The teowiing sieas @s ptasseotg) amanmracrkargafoﬂ¢ sl 4 qatalytis reforraikg Aepe,
resp%&gaypr oduci ng et hyl ene. BRI EF DESCRI PTI ON OF THE
‘NGS [0010] FIG 1 is a sinplified process flow
[001d]] agF¥dn i a\xirm@iﬁad pRpéss flawfdesrhno $holwiimgea @aphisa rﬁeyddﬂf {mel2being
di ldeg 1rgo fact s r%ngt& g8 maatc]edstre L %’fl 2fu{ Nals nsfet {58 aral zo%e The
v rffi‘%ecsepar AtT BnZone " TRe Ext ra%’f an Hiohate
extrast andanffinate etra@achroash pasédithmugina distilizsivn bd)lamnmmseq)miammsorbent.
ta.s ate desor b res t| ng
The R R G o E R P A D ERE s O S bR ERRE €L T
hydrb@‘rlﬂfnm T réhlg strespeed paseldyo a k0t tlackih§rond ahd a @atalytic
|ified process flow diagram showi ng a naphtha feed
reforé"fm THE SSHFETYRG di vi ded into an extract streamand a

raffinate streamin an adsorptive separation zone. The
DETAILED DESCRIPTION OF THE INVENTION

[0012]  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 pressure and enhance olefin yield and to reduce the formation
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extract and raffinate streans are each passed through
a distillation columm to separate desorbent. The
w0 2doblovgsp® col utm overhead is further fracti onB€BUS1006/007519
remove the lighter C5, C5, hydrocarbons. The resulting
and dSidsRBABT &hborRadaEMateRal dn Bl 8ARLIES %&bﬁ%ﬂ%ﬂ%@c@@i@ tiférefore often
catalytic reformng zone, respectively
referrplEQ@RIT @rekERR oTREOIRIENTI ON [ 0012] The great bul k of
[0013‘] he 1eishyb &R ‘éha?ﬁi@ %&Hﬁfgltioﬂ ok B f&eﬁqg Hﬁts{e%ﬁ c?dcchi\ﬁ? kd044S effects the
pl astics and rochem cal s such ene Is
resultp r/b Eiurderdenta} btif’rlﬁe()ftthlé ksrthe propensity efgoue hhdrgh@boxmm ergel mpre easily
(Y,
thn Y8 The RSP EAIABP R B Endiilirte kLS Bl € by
givenhy derowhpdeffing asoprafflingr defingr mphthenee ahdharomatidseBénzens antl @ther
0 [
srom S Dol B oAb A AR SRR TR 4 Bofls, it gy the el
sideclmirabesg craskedio Ipm‘dmcetheﬂesmad peflentrBe fec taasteea mackmg unit is

nomffy Ao BF BVt Bt 5 b be ESRROh AR odlt ygber.

This '&ﬁlé@(rbﬁlltt it bcﬁﬁgwetrys difffcut tus skpamatetleds dbmb& fe)efd d’oh1p6ndn& such as

sromgifS R P et oy Horen G AROR SR oG oG ) AP e R

solveﬁt&mmay ot msslrpaslk The pfds@intnv@zht@fnlpf@wdes alf'ybﬂicﬁﬁ%ryur@ddﬁig
?gllega gar affins; isoparaff F? 8 i ns; napht henes
preP%FH’@ FRdtly 8 Steangiisking PIRARS YRihwpilcyeaising e cost gl removing non-
normﬂa;@aﬂo@atb@{slﬂbn{ £EEAE BAERNPNPcIMIBS bfedhl 1y a@%rﬁﬁ@%@dﬂﬂmn
f eedst ocks, with only the al kyI si dechai ns

00144  hdsqrtige ﬁpa@a%wtuﬁ@ tg s Fesebeem nth @ nf)@@g pargti

portlo%tf&atﬂb Gte Ak KiaBEnd it addS: ﬂ@)ﬁfnﬂﬁﬁﬂl Yra&ioN wilitH € p&dsed into 2 dlfferent
hydr ocar bons var%{w tbet ype of hydrocarbon and
3

convesHpthEsie AU ER¢rawiy QPTOeasSy Ar lééimosténon gesofbepehayipaiony10 to 16
carbof] 'afoﬁﬂs GUlded bhOthS QBRI ?ﬁnlt ﬂ?@e 5@1%’3:810@1%8% %Uﬁ@ﬂq&moﬁlment

such as aromatics, fromt ream by ftractional
may wilige p hydiegaghen desnabent bavine fem E2te Yecarbonoioats, bryfran LY tni

carboﬁ )é{oﬁﬁc’m qgfdpcfcax%gﬁ ﬁlra? Bé 2 Horm-ghga:&ﬁﬁ b %Bnbﬁya? dr{))%(rebop,e %r d

I'des rocess for u repar
mlxtllr@ thﬁrmfeWnlh @r(‘a@lto fgs by@mdmnulnsolrbem rtheesepmuwl o het fbasl

comniiis/ Pl HETB0 NRROLIE, DudnASRLABR, ] Lol A pLeR

rocess y a sorptive separation.
[0015|] OOlﬂie fé@ﬂsmqnt tomt@nm&c&Mgmmt ican hespdte tinfese |ami' atnéetchasen from

t t I fin. t
o varg§ S8 prET iy s T iR b PR bt et iyl Ry fodtng
point PSS &(ﬂl;]ngmiﬁuim}ﬂlnfaﬁliheﬁmmfgm\&g Ifeﬁ’)lgg) Br mg@ 1%H°CV\In_t dne ré?l‘hbﬂlment, a
t rpcess ocar bon des n aving.from .
Ce™ iyts A0 s FRa BIRS s e B ke Gl Be Gl ol s spifatially
free cRHERbRIrboNS heeRefi & drd8we @ai®on ADHE PermelBhs I@idtheMBibodiment
utili zggﬁsélf%dr ocar bon desor bent havi nt% fr om 12 to 16

the feE%\F‘B% congyn #RPEREEPle MRS, Gt MAEHDAR o MOl YFREC12

hydr&m&%c ShEQMthEBEd R e BREABE _?Wd@cfcfaib@ns %ert@wsmwould be
drocarbon, or m xtures t her eof

Selectl% i sl HormgresaibeR Alomst A Eepsspritie |f%94 SHPa“tl Ff-éthF é@d%t process is
aCs fb%ﬁﬂ%h%ﬁ&§ 1%[119&11 'b? ?ragﬁ)ﬁﬁ’lrd?ﬁﬂlﬁudrtsof@x?@roﬁ@ﬁgd kroleum fraction.

acconpl |shed  eading to reduced
Hydrotreating is desired to reduce the sulfur and nitrogen content of the feed down to acceptable

levels. A second representative feed is a similar fraction comprising C5 to Cg hydrocarbons. The
feed will preferably have a carbon number range of at least three. The components of the feed

may influence the desorbent selected. For example, for a Cs to Cq; feed the desorbent may be
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[0015] The feedstreamto a steam cracking unit can be
gquite diverse and can be chosen froma variety of
W@eaosossesn fracti ons. The feedstreamto the sub{BUS2006/007519
process preferably has a boiling point range falling
it hi N t 950C.
12§13 heckBpRNS: O APRBE WAL RGE R 89610 B it
hydrstrbams. Griawkhin ghezore, of theanbjag inveationt the ﬂﬁee%dd Siteamdorthieprocess
ti ree of hydrocarbons having five or
COmR lgﬁirﬁ}a@a}]g%‘lﬁ&g Sirs per nol ecule. In another enbodi nent
[0016]he Refeding hewno ﬂbedsa.wmn‘gs a:maphﬁa hoilipprange &bﬁs&reamhamngfmm Cs

o e BN TR 5 A B TP

separ@imaiohent Theaddotpthe sQﬁfﬁo? echetrmaylt@\of aﬂﬁsﬁﬁblmpg_ thatmbswmg bed
. at . A tat stream.to.t subj ec

or e g i SEL BEE R Perops BE e gheiRRRIBIRR PR Sheet

bottofis Sﬁréabd igbdparhtddiin ﬁm@ﬁﬁfr@ﬁ%@@ﬁa&ﬂtoﬂ ebretyahdncldctied fe@htion of

reating i.s e to,reduce the_ sul fur
norm naf PRI agForb %t%mdmﬂomnaﬁﬁlsﬁw @‘Psorphve
separhtﬂ)ﬁezloﬁe dAiReAH stbﬁ)lﬁb@iﬂﬁkﬂﬂﬁ tef@reli@eBerkis aﬁaﬁhdﬁbfpﬁbn zone. These

fractjion conprising C9 hydrocar bons. g%%
normg naraf@wéﬁ@ﬁla@pth?&wbw e‘%&l BeHeHAbseoPeN eh‘@redaffom &
passek k}fr&% tﬁ%s&@&ﬁoﬁtﬁm@d@&s&&ﬁ% ﬁ%rﬂéﬁbﬁs bé’lédtédQB ®€ ahb@nal

sor

ent sel ected. For exanp for a C5to C1 feed
parafﬁﬁ baviegsiEeBdAto Hagarhns@ioms Othen %@Qﬁ@ﬁ@%ﬁ@v utgize ofigiures ofwprmal
paratﬁf? gggrbfeﬁt‘é‘ %ontﬂaﬁng%?@ﬁopﬁ%n J@&b@ﬁs KavEholtRonf10 to 16 carebg? atoms and

rocar bons. scope of the sub

mlxmrwef Moo anmmn-mqﬁ@alf}é/é@cmbmeéermb@m@ heving fserad8 ta hogeatoms.
Sl [ :

T QR 08 GRS i S Togh L L pR: bty o e

formdtionof €Stream x@&rmy thy loecein bothe exgracestrsam hEhegexirnci Istreapn eogeggises the

normtal ﬁaga%% ghﬁg 8\%& a}%gwbw%!#e ga@xgeﬁgrt%%\llneeg S?gqgr a?&rbé’n@ Zand a quantlty of

the dénerb@ﬁt razrtyrlai Uiteatract styqaen is tdnatved ﬁom\mer@isdmdvameparatlon zone 4 via

e €t RRE T e Pt pote, Y e ERER Mokl Toe et o 1o

fractisfidtion BoneSs dapaedtrebbperatddrie sapdsnrthé emal@egaroaanbm mto raet

STRAICE - T NG TN N

paraf@nesfahd ex&d&@trﬁém Vﬂle&ﬁm@hatpamfﬁrﬁ(hpradﬁdltﬁraﬁgdlrteﬁo into a steam
adsor pti on, is ferred t o _her ei

cracking-z0pe 24 pRfTat @Steﬁ“ﬁé?é? ing FoRditiqe£ftaetivede C‘?Iléfﬁ‘éq?‘? P3rptiisdnainly

into é!l%ﬂ&feb@rﬂ&veﬂ@idrﬂ th8 pfocésg ad plod@e siesaResttlingdeki vered from
passes throu ?h the adsorbent. For this

IOOIH. scﬁgtgas(ewbpﬁ@eafe% e welatile C3o pRsapigr pymakpasatfip dpsgrbent

presdRBindid dxfrabtambig afecOMBeRPattLintbGh& Adt BOo AL ¥Bm r&hHRE from
enbodi nents may utilize m xtures of normal paraffin

fractla@@@n Bertt & inding 1 ohirel 1 oy edyéca mponal garsBnpERes ispdyliveg along
with b 5&%&[&6&{& ogtl‘ Q%:?/QE@ @E%@lt 0 oA map g?éféﬂﬁl‘?ﬁoﬁ fImQ 55 m% ln?é"&i The

non- nor na ocar esor bents havin rom 10
total awied ﬁilapohrﬁ@werrmrr@lermfﬁ@fmmh@m this memru%mswdu@th ﬂ@mdmtlve

sepagfa%?,{n%{lggsag gxg%sotﬂ?b e porpml paraffins resulting in the

I on reamreferred to herein as the
[0018§xt r Eutmgthc e@mrptfﬁh stepxct the edpastioezome édhmmqnsresmtﬂlmmponents of
Rrevi q electl [V
feed J Bh 7 DRSS 8@ ﬁe # sorp‘tl en ?ed cg axa: ﬁ%ﬁ?‘yefi onpzZone ¥&iMine 10 as a
process stream referred to as the rafﬁnate stream The raffinate stream also contains Cyq or

heavier normal paraffin which previously occupied the void spaces of the adsorbent bed(s)
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the desorbent material. The extract streamis renoved
fromthe adsorptive separation zone 4 via line 8 and

w@awseBsPfht o a fractionati on zone 14 referred POI/US200D61@7519
art as the extract colum. This fractionation zone is

thidegh @iiewit andhLRa" flied d%é?)g%?f)ﬁﬁ 3.8 rofy tﬁug Eﬁ%?)}.lg {,{,!egnlﬁ theweparation cycle.

Thhg%gocar bons into a net
8 ELdPeHtcaRitiPasadantodinetidnatich zne @6 Teleiredtol iRl tHeldft A ThelSFfinate
colothn"PgYRrinkR kAL t stream These
nor mal paraf | ngrs15 gr% pagé@g l? Z@gfﬂo PREPOROME piregmeof line 22 and
a g QyaHhead siierm 9§ lino2ferefotred pretsahed fRlateS QR s%aﬁkm%omms stream
convert the paraffins

is rEcAnglt Cﬁ@ anhe%t/ltelel?&r}nYlle ea%a(.}df' 2 61}9\ i5 Heéy ?dofeég%adg@pquﬁep@gm zone 4 as

into é l ene reno
esgﬁe@taﬁhq)cpverhen(é StR@m c{oﬁﬁbﬂﬂds ah Bdhfhge SIRAMIERA rahﬂﬁ 685
" i nor.mal paraffin desorbent 1cs and
naphiHefdsiah§ 1s§ il 1rﬁc? tl%rtefogélmggplée E S g\qﬂ)rcgkugt@bn afthigh octane

Eﬁesent | e ex
mo @eh@qmmem@moged &almﬂ[@}@dég}bdwé gmSf racti onati on zone
00ish I N avier normal paraffin

[ gll r eaTrglél %}%héa%mn 85 hSF‘&\gowVFWOQ te & pejradeusn rednery bhving existing

catqéljé@ygﬂogdlngtami crhekadng 8its Wh[cﬁ@'en%ﬁf Febo £ e éamer?BPrﬁ%fzan cause a

otal flow o or heavier

imbaBRh& lgltl{é aal %2(% tottlpﬁ rgf omg épnq §"hlp asheedhise nhmdcbwary to make up

par af
nt stream

fi
or &d sonphl ofehsepPRaBiHoathe QRS st@eaﬁrsot{hlﬂlg 2 dfkh g 4158559 to increase

the adsorption step
the hg éa%l ﬁu 2,48 R2lgesepat the &mﬁbﬂfmrmﬁl hﬁ/d}echrl?orp @bfone 4 and mamtaln
re renmo

the Sahre(ﬂi@’ge tdethafise [195 Q@fB tﬁ@&@ck NS é’g %g% 1%2( qhétpgptfogd)f

hydoarg] zone 4 via line as a proce
jogarhan species tgﬁflﬁeé@aée%th@ amennt Eﬂhté6+r &ed paketddtio eBeTRd g unit, To

P Y ffin which
cout€raét ahif the BArEh A6 stlt:h%g; (%tﬁlée pry gﬁggﬁa@% toremave C54S6rapd Ry acyclic

eviously occupl e

Paratu Tyrping duie. Rhthistean be frasmplashedbly Jetisg ihe rABSAE E’l%ﬁﬁct stream
into bl@f)ﬁtlofnﬁlqmcﬁ&%l RII’S]?IYHIHQH golSt egé 'ngetfﬂt?cgglg gﬁ%gfclgﬁgm%m rgonee the

The raffi nate streamls

l1ghtgl‘6C5 (e Bydreagrtons amil dptienalytsoms ot eC E}fd%d&?;oﬁs (9 |11H5n318 -I;{heof the

Into

" i eparated i n col um
Cs @ﬁ% Wb EurBidds G, Fllnﬁvesd R gazs manner, buidhe fyctionation 1s;pne@mbiy[ﬁdjusted

ohs_streamo
to allojv{ey mephiheties to shafminai®e fedteto Hiasf fefoR@ing 2B
mis richin Go orgz eeg?/yfétrd %Eég Birocarbon

remoVRGs ?.?f’ 198 ﬁ(Srma % gweéﬁf[ f ntqr@squg@,o'ﬁtqf@/rmes @d gederansdl by the

par a and

overgliprecess. &@s@dsmbm fractibhgicaMas feethistit LBAMR %Er%“ S§S Hferial
paraffins, aronatics any’ mater

e of npn- nor mal
;Vhlzlzgsrrhl?’h%dé%mgﬁﬁ Y %0?%%@% gpsoline blendingdtyaki withoef ﬁmr’tﬂaar'lﬂocessmg
n additing tBOrefmainirteh®, Phady
mateff;ﬁ er?t E %gﬁved f r%?ﬁ @%v%?égfgggg&gﬁn q??(ﬁg ‘%‘ Pﬁ?flag'] Cs*
e AppF ﬁ,gﬂ oinagse qfiiee f§i%ljmélgtzomernvﬁms also ithgrosed in terms of octane

numtpearrdqheﬂwmsg efinery having existing catalytic reformng
moz@nd E}bl ng units which derive their feed fromthe
a &7 ey ticagtoeming Zmbmrmodd iaherhdteye BMR dh @R atization

fca f P ;
zone. fGaetlticQefbRfing & (R'E(ﬁ‘}b@(g or ) he%i@éég eC UW{SRE)éIIEI}%IP\%gN@G

2su ﬁ ﬁLPS ary to make up
pad sdition, @yfl{é)@grt &t Messiers,VcGriawdHiR, @atTHe&efohfunlg Zone may employ a
2 to

tal ero rate of line
calaly R B0 it GAERD G i o Db el g st s e zosiie. This
catalyg B erraimedimiet emedingochadige 86 et & d QirRANoh b\fest Qeck s

i stribution

types. HRNGiABKh AR EORSVYLd 1) o S00RN, s S5 Lok 036,845, All

four of these references are incorporated for their description of catalytic reforming,
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hydr ocar bon species this increases the anmount of C +
feed generated for the reformng unit To counteract

W@ bios/odses raf fi nate stream of |ine 28 is fractPONESMA6/007519
to remove C5, C, and C7 acyclic parafflns Turning to

[OOZIFI G Phe s%ffﬂrétlo?lgfég Q)? th%%ﬁ?ggﬂi’ #)fo%!%@ @arpy intaele lar argo bed of

af fi nate t stre nto an oe fractl on
adsortiéng oi 1n|sate|rzi maab¢lineris @va sPiieg badrbesis. dipwsafvext Hihgs bash fonnd jthat

sunul%t%il ano%rf)e& n‘%édng@ Eegﬁ %pr&g?sg@ég{r gaﬁgﬁ\%@gs fh’&ﬂ as 1§h g‘?r ty and
recovery. Thmefﬁfﬁ Ay CErhgrdirlocas bctmhcamealrsepmaz@ds eapediddlysfor the

QUL ok i
oo Y it TR S AR S b A v
technolefy Tite peeviomsle siféd &fedmgeselee inforpyrdied cartimpnteachmg\althd s

ufflc nt to ounteract, t r sed rate
peroffp PR ard Buc L B S o Rk O BRI BS R el e
proceddigihy beofoahd frss,208)sa3; US 3Lkg,28Y:res fBsx, 113; e@fsetstsgsmies

2257 Bo TR LI S5 SRS kB TBA 8%k e o

smulﬁie@ mﬁigg@d bﬁer@tﬁﬁlﬂ Wwhi@can 1bl9 9erf<ﬁ‘ﬂﬁtﬂ ti:iuligﬁmﬁﬂdr dﬂjﬂtpﬁfeh‘@%c}ssbﬂ)ent
even better. r ormn an the priar art 1 .
and ARG QR rhEH S Slco‘b’é w‘eE e RfsooRy afl@ﬁ&wﬁnﬂh%}e sdqption
chambés tsHeScrdbE 1 UIRLOYESh drid Usecrm@ﬁ octane number and
él eld loss [0020] Zone 30 is a catalytic, reformn ng
[002 oneOP%mngcc@mhaorw forthe adspipdipsy ck@@ﬂbahusasl Bhile pubgc W%He
1nclu@§r%e)ﬁ5ﬂa? artﬁwfa%dﬁrggarigt? ofjﬁ&ﬁ pbbRB5hIT, I%’)\rfii!htﬁro‘l‘n e tmg

nd edition Robert A

prefenved; &p@peWéwMQ°lto 1@@@@@%111? éﬁ&rwﬂnédszaﬁ@n emditions also
prefe iffude 29}5’1% hﬁé%hffﬁ%ﬂp%'n%rﬁﬁ Bl gﬁéd&kﬁrﬁtﬂ&('inhhﬁd%ase which may

uam na or atl numon a zeol _ such as L-zeoh
be frdm atgxogdtear: strs Kiag (6 psw) d?qs@mtlm eqndisigns gevgialy insfude the same

T

SMB@;@E& i4 aﬁeramblwﬁsa@ Aff%oxeme Thtduglﬁ therndsiptionerore in the broad range
f€ es ale, e |
R o L L

feed Ao fae tThp pocBESHT cﬂm*subpctpmreﬁmnmthres na srgnniﬁgilr& vhlaa’tge ilbegkrating

cond o SBISRS g R e BRSO 250

prefefdb\ti raghaine ek ta@l mtqabmpaam&pmbaghomha povesd darimebogtt adsorption and
q advant ages such as high purity and recovery.
eSORpHRt-ef ore, many commercial scal e petrochem cal

[0025€EP a’fffh’é AdeOB et SRGH &ld ﬁfstfaﬁﬁor;ﬁthﬁ Z68E ﬁfa%ly&foniﬁr%@(ilhca alumina
para I NS are

per f or usi ng si nmu unterc rent

molefgdr SHyeORYESRBY Vel h nﬁ%&rﬂ@@v &WFéerwfgi/f gﬁ?&n 1§ PEOVidE
comrﬁ&&ﬁl‘lﬁ%ﬁ%l@f}?e BR%?JIE&[‘@E@%S baddutdiedyrthd LREMEMY ng)ﬂp bf'@OP

erformance of this process. Further details on
LLCequn‘?ﬂ’.Yéhﬁ Ligde|Divésgorneidinien €abide ferrsiaties an SMB pr ocess
[oozgﬁy bg sfe&h‘lﬁ Q%ésofﬁ%eyﬁwﬁlc@ Q&l@%se@% e gciésgrp%usz%r{é%ompg%ez silicalite.
Sth€U$3 i@ V@@(;ieé_cgrbed mshaﬂ,htggglr@zﬁgs d)g@lqsedjgndlclmgwd%ys 4,4()61 724 issued to

e I e

Grosg Etlf,] afl bjg filate 4%;?1%% ggscﬁ#)tmﬁ 12%'0%9 gﬁ}{ée {d‘gclg nghlt%gﬂé dAor v M%Hr&ﬂhobm
Crysahme ded Molmmtar ISwlve MAEMR% VieliR3t, é’sb ch & 978 elnich fs|imegrpsfrated

herein I?)y req’(ejrence%r 1tts Rl Tip Iog gtlufj chiatrécttenzeatiglq 3P Ji@éaili{)enSilicalite isa

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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chanbers is described in US 4,402,832 and US

4,498,991. [0022] Operating conditions for the
waed®enpspdn chamber used in the subject inventPENUS2006/007519

i nclude, in general, a tenperature range of from20 to

axis. f_ﬁ% gtresaét{\flljclragts f,%[r%g%rﬁ@%;g(/ﬁ)y 17e sgﬁ&tm n?c{]?cfuﬁﬂ‘ Elg‘?e Due CP its

alumipels drep sirgture owrdpqwdm@sxla;bs dlopndefsmam goas mot shdw lm-exchange
I 1 OchiA] [ h SN

behav{?#rgﬁlﬁ.{a‘ sﬁlﬁélﬂé S n\?\%g D 011%%“%%19% r% c#noa &ngé glﬁi’?SES ? 14%, EE’ag

5,27 6(2@6 @nchS g)292,|9@@ dihpgei lxmcaikyrrellattenmtrsatgemewhich yedunethe dgalytic

acth% 3 ?l I"E% %] qp stuléé essanaﬁ OI‘? ?Ssure as used for

NP SHSETR P AENdPUo R t9P%" general Iy preferred that
[00254n VB apﬂimxbﬁﬁ)onemt ofihe msefl)eml it iﬂorﬁmllf\uﬁdflﬂl e/ forat & particle

t hr h.t h ion t he. r oa
seelopng e g iR SRR L et F0 wirtioh AistieS o ARP g oontain
the acBifve SBbSEVE i«tﬁteﬁ@lk&sp‘éﬁbdﬂﬂi&naﬁﬂrﬁou§ nfoi’g%nfc&ﬂﬂrnf bihdeataving

channg 3l £ PR SFERHIGR 6t SR R RGeS, Methods o

fomnﬂ ﬂl@ chefatling poRasHk tm@gucmggwrﬁermeﬁmald&@mbamltlm%&gamc
i,s, the adsorbent preferab g remai ns, at the sane

bmdef @ﬁ‘?ﬁ?é% ’eYtaLﬁI@’ ORGSR Bt w?rh@msfl% LB OFids ofp g bigh purity
adsor@é‘x% ?&P&ér o @%uqﬁﬁ@ FIRE b@ABer aﬁc@@@ﬁﬂrmﬂ%%r @Q@%Q@mg 46 &Ystalline

he first adsor tlon zone gée er ab r ses

partlclnﬁs | Tf@éﬂ@ld%?l%adfﬂb@%ﬁ}méwf%ﬁn@(/ ewmdqlgtowéh ricgleppejlets or formed
into beAHs AR a?é’gu%séjiu@xﬁﬁltcﬁfcﬁleﬂn or’r‘@er td Qbrﬁfeft ﬁxe[lﬂé}vtb d89mB¥%hous binder

comrer ci al aval | nmol ecul ar “si eves
grbgrpt

of corprct%ﬂbteeueqbymeah étrmﬁbﬁb@ oy absp bebpund imo ifregubasishaped

puic B8Py GO B G M o

adsorbeié parpjclsmaszthneb@mnkm fosmof sittudatay, tabtets, Sitleies af ramulesshaving a

I t r kSl QSE

oot S O A08 150 LAY Gl U Sp8 O3ipdp o
rmcrodet ﬁlal_ysa@lf thie ki in pyplepwatbrspefmendtt drganidyeolyandrs ot @lica are generally

d"%i'l caI ite, A New Hydr ophobic Crystalline Silica
USSE Fol"EEt ar  Si eve, " NATURE, Vol. 271, Feb. 9, 1978 which
[0026] S | Ttmaabﬁ)w mabdleclidiaices Ebrhpbnétﬁfoéﬂﬁl’adﬁ)ﬂfanf wilt (&dlnanly be in the form
of sl B AR P o & e AR GBI G c JBedis FRenE RIS 1o 98 we % of he
partichet ae&idnaol Bil it €2 dszmﬁomgon Mokftikefiéd mﬂ@aﬁbnscwé fergllfletermined
aLﬁer%hannel S for med I 0SS-section geonetries

adsophei higs begas mfd sf S0 &1 orilgsiip driye of al{ Frlatita pgfiet Fee

remaihfdrSf BHe 4B SoriSent bvﬁfiéén&%llﬁ &k 1r§)@éaﬁfctrhéﬂ1i ¥f @8 bRAds pE8&ent in
sel ective nol ecul ar sieve. toits alum numfree

intimae mipetrgvathdBa By bRprigiesf rthecsawalap Fategial dnjsineadiy materiglaray be
an adf¥@ét o3 RRW AR B RXKEH BRRES @&hﬁé’éll@&hte-rﬁ'ﬂ X dleé ‘ﬁ%lrd #h8 it ShtiBRily
a zeolite. Silicalite is also describe
incongpleig purifigation yg the piralirsmriands wgndacpge. 900. Th ese
[002‘}335' ld Mt iabe a}tqmglr g@%&% b W le?orﬁ'ﬂra%éc& a}xlaﬁsorbent is often
talytic activity o ltTcalite o oW Its use
greatly mnfh@swdbv@mnun{beoczf@ctérm eotgelpied & isorpwasiiion sich tamperatlng
condlﬂgn%of'egc? EH’ ﬁ‘g)ro%&l %ndl{ﬁee\gﬁthpco%{éﬁt Jﬁﬁégd%rbgrﬂr{dﬁ C(lp%mum
ONEr at stren
adsorhemt mmpqsmon easd speamng. cofi’dlmnagﬁ@ thapoatese dmﬁfanemependent upon a

number of interrelated variables. One such variable is the water content of the adsorbent which

is expressed herein in terms of the recognized Loss on Ignition (LOY) test. In the LOI test the

volatile matter content of the zeolitic adsorbent is determined by the weight difference obtained
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the active adsorptive material dispersed in an
anor phous, inorganic matrix or binder, having channels
W@rwe028893 i es therein which enable fluid to ace€rES100€007519
adsorptive material. Methods for forming the
I n| :
Do I e L I R SPOC AT Ao LRSI
mtrog@@ fayrai p@m@ﬁlmﬁt $ufﬁ<a¢nt th ashietiea eondtanl weighiuliar dhe stbjectipgocgss it is
prefe%é@lﬂat%%& ¥ é%g tr (Q%Et adQ@rMﬁ‘ Eesi.ll% i aﬁvﬁbl Q} 9%{?""{‘ 6t le;@}ﬁan 7.0%
S|n ormn or agglonerating e
and pmfe}rslﬂ;aMthmethmnga @f&m 0 o0 bt-einded cl ay- adsor bent
xt e 0

[oozs{]“or n‘%{j‘ %?%nt cg géglj\;alt;’g%ﬁaﬂaérgégrggré ééetﬂg gat ﬁ?fj exal % sttge fesorbent
for theexdewct ¢ompooeny ef the fded nokiaye rhajerdals @i rodieo mrds; thel Eﬁlauaé rate of

desorgt?orﬁsofgl'g g%ﬁg%ﬁ?@gl ?Elggﬁﬁ%c?ergﬁ%%%s érlg%f 2}5

desorbant siatesiyl thatyiuzg be emplovahin g 16 ceksatd g@bvmls@maét@bh@wmdt from

e BB S e B B B e bl b

remo@artam NSt ddaipondht,and €atdf&d, feahit b f:‘ddﬁct[oiﬁﬁ@ the opéx@fn@g @@i of the

6 to 60 sh andgar 1.
pmce?ﬁ aster réﬁe%@/{sreeti?m@ S5k ?P’g’ﬁntt%%f% g\#"%i’ B%‘F‘Pﬁélé Oé‘ ‘%e
proce@ma @é}ﬁlra@é’d SR e eRfract kirdafiPforfeBsedf ARIRbdeYs. BEQAn@Srates are often
bi nders. [0026] The active nol ecul ar sieve_ conmponent

temp"é?"“”tehiépeé’é%r I@éﬂkya disprbeRdenterialsishoulg Baver selggti Vflfdreﬁ% fio Lor
slightBBdslthdnr Y @iidtedp é%f (G %&tréc@ cctrgk%n@&@ & 1‘3@[@11 Ml dxh& %o tfonents

anount s rangi ng rom?7 % of the partlc e

can b deserped s wpsatvvltherem@élecﬂm@sqs ©f éasorber| raateniab-apd sethat extract
hall ¢ ) .
compg%%h {dd? Qﬁg%@d&@ﬁ@ t%eltéﬁ fﬁ es’gggoeg\%&t %SB%S% be

rbent ha een cal ci ne in o t% drive
[0029%f f Hteldesagbent isladydecarbon héﬂm froem@ todiércarfontatpans. The desorbent
may l%ga:rﬁ)) ﬁg)tara\ﬁﬁrl la ngﬁ %{n‘?eh h%c}r@c%rﬁoqeoﬂ rgig{ugé’% %e%ﬁ%a%le@ fof Pon-
norm¢dwdnocarb@soxﬁclmdwéar@chadqwafﬁrs and tmiagts haThigdromat ¢ 10X 6 carbon
atomggul?abﬁeaﬁo Hﬁy aEa?’ﬁr?H sgl%le %tclugé tdgceang%nlllljnd%ga%lg .8 ggane, n-

0CESS e sirrear OroeRs r’om
tndecam; amtrardma:hb,yl pantadmaheméxemdecefne oahb nn»numfthdrmf The desorbent
cal.ite durin

Th
streart gy i s HismBihet? p PR AT kot onebtd it ohe g6 fiment the
desorpeit isGubaAAtiallphoraial @d@fﬁﬁmmglf&nom ®r6gadah bipms, with less than 5

i nfluen a nu r of fa related to its
W% DG DhCHER CHE BT D e Ao e Bdan S pesapls such
as isop ATRS hiid ABmABNA. THElNGbEH sdfddandy &fdepaﬁeﬁ%mﬁdo@mponems of
The, opti mum adsor bent conposi tichﬂ_%and oper

the feed, Far PYagHe- fighe fore coparsado bt ot dhsysengafiream would

contatBorBerfd HHAE Fan@E of O £167(5 s k@ caBdrs Rkt B3hne FBEcHUERS only up to
variable is the water content of the adsorbent which

Co cquapopsays; éb;@@athﬁ dessrtent sirepracpgd gpnipip Byqracasn deserbens #xthe range
of C g(pt;g,m (LAO) test. In the LA test the volatile
tt content of the zeolitic adsorbent is determ ned
[003Ghy tIFee pweoggs of BilS ihvanine v anbisa¢rme dbrdfhereen aradefifedes follows. A
feed%lﬂuﬁg 1§a ﬁ‘]ﬂRBJe %oﬁ)cfnn tng%né? 5:13 SQfac ?Loréé%g%s Hﬂﬂ&{e oftthore
inert gas purge such-as nitrogen for ‘a perl of tinme
raffingta fobinporents to be sephiated by dleqmm$sa’|ﬁhe wan §f¢ed stFeom” tifdécates a stream

N N T e

“extrdcheompbn®¥s’ is a compound or class of compounds that is more selectively adsorbed by

the adsorbent while a “raffinate component™ is a compound or type of compound that is less
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and preferably within the range of fromO to 4.0 w-%
[0028] An inportant characteristic of an adsorbent is
w0 b@ot0gses of exchange of the desorbent for thePEKRUS206/007519
conponent of the feed m xture materials or, in other
selectW9Q§sorl§JaerﬁeetE§ﬁ Fde8orbét: %a%fnaﬂ%ﬁé?ﬁﬁ&dn%n&‘éll}t J‘ﬁha@ﬁ&lrc@ le of

ohponent. This characteristic relates directl y to the

desorlamﬁmm‘ctreﬂ ceepenapbiiem et adpqrbgnt. (Tha termy saffippde efgemo e draffiqate
output %Earﬂ"g REERS: shrarh GEONEH a fa?ﬁna%@%ﬁen@ RTRAGRAL It AR EREent

orbent. Faster rates of exchange reduce the anount
bed aftefr thperdentpignmtof sirast pamponadsd Ebe qum@lﬁmef theyeat@nete dieam can vary
from e%?ém&l ﬂ)tO% @Qgrng?%zﬁérf&[ & ess%ﬁﬁe{ﬁy\hp@ﬁ; 'y Qtre'c&% 6r{énfs h?ne term
op era i'ng cost € process raster r tes 0
“extraeb@@han Qex, “ekiams odpwctrbant mepms e sireum ihadichomntreirpgi mpéegial, which
has beeF dgs%g)%fl H)Pg dBLAGEPH t%]ﬁfﬂ g ?&x?orv"él& ﬁ&g}ﬁeﬁﬁs&jﬂgm%)é& rﬁlgtcomposmon
euse Int cess e rates
of theektrahstteanyuan aargrrfmndespmudlé;nmo% disarbbnt, maﬂeafszbtotmmrmtxally 100%
erlals shoul d have a selectivity equal to 1 or
exuacga?n&?tnfj I ess than 1 with respect to all extract
[0031]: 0 mm@@ﬁlﬁ)r@(ﬁls ohéhk eatrdct afeatlaad étetrafﬁﬂate smmipnare passed:tan
esorped as.a class w.th reaso oW r
separgig GRS oA B o A Sl R Y e spren
materlaBis @8codérsd hriced eﬁiﬁ@dﬂ ﬁ)ﬂﬁﬁ&t af@h efffirdlte prBdL&t %@S&ﬁd@h The terms
. . adsorption stgn 29] The desor b(f hydr ocar.bon
extragbRFPFHL T a8 afeoprﬁ ot amffaﬁtr%rpgo UpHLDHBE BTGB COHBYNE,

respe@ﬁe? MO PRt c&%béﬁeﬁ! dhd 23RBNatB 06 HFdneMyA hiRGa ddaktntr@ons than
ures thereof. Exanples of nonngr nmal hydr ocar bons

those fayad iffbe BrEAsLTEama¢ et asta HEP B BT {r¢f gesegPent Srgmber

The edfhct Qredd HR HRAUL 3 BEResircl bbBtuBd BPRMEARbnIP 36@4ik IR increased
desorbents i ncl ude n-decane, n-undecane, n-dodecane,

concepratiogeBhrierm frichdisrinigeded ie indisals @rspnagaiEaion of theredieaind Sopwound
or cla&rof%oﬁh%hﬁg eEt@xetﬂ&rP;Q m&h% desorbent stream may contain

or a mxture of conponents. |In one
[0032¢ nbduhasémomemlsf@emfrlb dretarti tg geoub sheamiiesdus pedson tglSMB

adsorﬁﬁcrn%g%{'\@\%(s ﬁdoag%%lﬁe% Qoge% gls ! g?ﬁéeéw& nglts g@ﬁznb&i ﬁQerhﬁ %?4 or

5 zon&0Findt c8ptadt betwecths daeld emam asndrionadsobantlismgdach Zage I the

adsor%téon%glé afr.{.%% ﬁ?soﬁ)ﬁntt e%g(g P?he N TIIPI% gg ? ﬁéc%?m% sc}ﬁ’leobgc%deoq/ lﬂﬁi’é
whichecoatapls ehe urkledited isoarr(s)c mat igiwith mﬁinhta Thikliguwid csambovad from the

adsor eéxﬁbng E&egérf%ltté:gﬁ%, lgt?oé%%get} ?}bﬂ?le%llelflg(faﬁ grrl] ]tzcérlée e undesued

raffin&t® Bbrﬁ%difém@ ateyfludRed m)rf;gxeezom@nmm o thd dﬂl@cn'ga{t bedBy a material which

. esor ent stre u conta SOr

s eas{ SR GGG AOIGY CesTa  GBSERe R TP AL Ganlt LA

adsorbéh‘t/ @fﬁzhib@ﬂs) tM@désﬁwlséﬁéﬂmrm e b ads@r&ndw dxp Sﬂngﬂ&d flushing
m xture" is a mxture contaln one

the adé?fbﬁ%ﬂéthé&% ﬁieaeltbe@&%@#eﬁh%@ Fh6 TR RS esise Bomsr A agogpanying

desorEé?HEr‘% NERSved TP 8RBACALIS theT¥rrt HEhPEQEEESeant r@oﬂe@V 1 a portion
feed stream indicates a streamof a feed m xtur

of thagdparhent pcpigd Betweeméanes banddBrwhight i u%@ﬁéo W@&‘?ﬁleﬂs@é 1L In
Zone T dbddfoeRf 8 Pérdially ffhoved from the adsorbent by a flowing mixture of desorbent

and undesired components of the feed stream. The liquid flow through Zone IV. prevents

contamination of Zone III by Zone I liquid by flow cocurrent to the simulated motion of the
adsorbent from Zone III 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
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"extract conmponent" is a conpound or class of
conpounds that is nore selectively adsorbed by the
waeamonsses while a "raffrate conmponent™ is a cREpUS2NA6/007519
or type of conpound that is |essselectively adsorbed.
CHEI\IIBEL ﬁ"gé}{ffOLgﬁ %1{ }91@9%6%‘1@ {etrﬁg “up§tpe%H” A a({bv%?&&frr?l alr%/ usdd herein
materral capabl'e”of desorbing an extract conponen
in thdir mmelsenwded pivarerprefévebas el upot fhefovemall dirgdiioe amvhioh liquid is
. ' curean ream.in wWhj
fowink i bk Aftfbeft tlibert BT LBBA TS s Poilt ROg 2 Blui oen o
vertigd adsprbeitechardbsar then apstredm edetjniagentco apauirald or Hileer location in the
dmn%QPDOSition of the raffinate streamcan vary from
Ssentially 100% desorbent material to essentially
[0033]0 0% saf SNTR @t cesslp severyl steps B adserpiion @nd deaoiptisi, raestding
prt et AR Ry BT o AR ol Kl oen:
chamBes) ol GiatprévedseIfitiad prodeSs WwaIBRURGFoaBdtWith a6k oF BRRd adb@Bent beds
. The ¢ osition of the extract stream can vary from
ma Sé”é%‘i‘?gggﬁt?“;} the dos IS g}agggﬁper 1eft SOPg W %%‘%WKHF‘; Pasis, but
adsorpAOYarRMdes A liorCRIMIAGE Rkdly odc@PA e sAneigRSt portions of
the extract streamand the raffinate stream are passed
to separation nmeans, typically fractional distillation
columms, where at |east a portion of desorbent
material is recovered and an extract product and a
raf fi nate product are produced. The terns "extract
product” and "raffinate product” nean streans produced
by the process containing, respectively, an extract
conmponent and a raffmate conponent in higher
concentrations than those found in the extract stream
and the raffinate streamw t hdrawn from adsor bent
chanber. The extract streamnmay be rich in the desired
compound or may only contain an increased
concentration. The term"rich" is intended to indicate
a concentration of the indicated conmpound or class of
conpounds greater than 50 nol-% [0032] It has becone
customary in the art to group the nunerous beds in the
SMB adsorption chanber(s) into a nunber of zones.
Usually the process is described in ternms of 4 or 5
zones. First contact between the feed stream and the
adsorbent is made in Zone |, the adsorption zone. The
adsorbent or stationary phase in Zone | becones
surrounded by Iiquid which contains the undesired
isoner(s), that is, with raffinate. This liquid is
renoved fromthe adsorbent in Zone Il, referred to as
a purification zone. In the purification zone the
undesired raffinate conponents are flushed fromthe
voi d vol une of the adsorbent bed by a material which
is easily separated fromthe desired conmponent by
fractional distillation. In Zone I1l of the adsorbent
chanber(s) the desired isomer is released fromthe
adsor bent by exposing and flushing the adsorbent with
t he desorbent (nobile phase). The rel eased desired
i somer and acconpanyi ng desorbent are renoved fromthe
adsorbent in the formof the extract stream Zone IV
is a portion
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of the adsorbent |ocated between Zones | and Il which
is used to segregate Zones | and Il. In Zone IV
waele®ondsses is partially renoved fromthe adsorPenusivge/en7s19
flowi ng m xture of desorbent and undesired conponents
CLARIs the feed stream The liquid flow through Zone IV.
prevents contam nation of Zone |1l by Zone | |iquid by
f llovA pocess famtreptagng b Eeditiearh 40 beichargeil bna géant bracking unit

toward Zone | . A nore
pmdﬁ%ﬁg%%’gfg%ﬁé’égl(%%?&gnrﬁdgkgsi mul at ed novi ng bed processes
i $a)giavdup 4 protdsefedd stogapt donpriSep 8k d¢ Co hydectrhas irstudidgeCs to Co
Kirk-Q hnmer (ENCYCLOPEDI A OFCHEM_CA CH : e
563 "ORRE RS T S0 CTOHO £ OB eI G papan Jngie
her eselectivelyt te@iningwoormal passfiiseonaanchd soreent lotaepinaheaisbqptedzone

upon the overall direction in whic iquid i,s flown
P b B e o o e oA s Fitg ool
genededdrbant kdlessédfiors Gharpn@iptohdidtng ghh@iryriohs edntaining from 10 to
adsor bent chanber, .t hen u]ps%r eamis equivalent to an
upwaCF RO RHOgR AN PERES BRTPh t he chamber. [0033] In an
g'{@ REDEEHS dedoftRnsiaNer c&bor?ﬁ@%g@inghe iﬂﬁ&l@ﬁ@é depirafiditizone as at
esorption, are being performed simultanegus [
di f fletsbpart ‘bfa?r‘{eéorg?m F‘Iﬁf‘é‘“h"é‘gée%‘?“%ﬂj%%%lé?‘?(ﬁﬁ%% é&‘%ﬂ égsofbﬁm
t he BdeariBant desdipfidielons o ld b BxtREOERES compridifeCs to Co normal
process _was being performed with nore or nore
ads orasehes wddesarbenl swi ng bed system then the steps
'Tgé’) REaPEf 18 BRAcH drefn SOMEMRAL: Bl SlafiiPloRE i3 k& ondprbeess
adsorption and desorption wll nost |ikely occur at
t he $wgam comppsigg dgspgent and a RindEResssSipdn corppfing Gytogd o normal
f ee%&ﬁmﬁ be charged to a steam cracking unit
produci ng’ethyl ene, the process conprising: (a)
pddspasgngthp thoslgzecehewdaninie a mrackinprinsiand pO8ugieg @hylene.
AT AL BRASo i i e (ol AL BcaRYS AL LIBS 1 1R ©
an” adsor ption zone of an adsorptive Separation zone
adsorativk sspdretGini 208d 35 at Eastipart o saxbdevebergatredofi ns on an

adsar.bent located.in the,adserpti.on _zone Vi el
o ROy G drier i 08 PRERER Rl T ol iy Bofofhor, and e
raffinaediremaiskemsatedinl adefinntb dnatticeti@cione ifis ofoutth@rqgespeam

consi,sti ng, of dr.ocarbons containing.from 10 to.16
compg g RO 4 TP T B acers B Fotp gy SRS Co
hydrét@®efidbent into a desorption zone in the adsorptive
s%garation zone as at | east ar% of a.desorbent. str aH1
arfd FRERIOSSAYCI AR Wipssimfieiekiact HaTHoRpiias2aRH comrises i ash or
rectifiedd flafisef@a@bion@n zone to yield an extract stream
conpri sin C9 normal_ paraffins anggdesor bent ;

G5 to ‘
(S E‘é’dﬁﬁ’%‘ﬁ plrlaime whareimatleast # BorPY pf thy (1R progess stream is passed

into 4 Kahthh %F&%ﬂi?z&x@ﬁﬁd o6 196 GRIMhIB hPEES&Bhchkr €am
conprising desorbent and a third process stream

c dnpFhesiragesesf damdowheseindtie desarbant pommprisggyy least 95 wi-% normal
paraffins.

7. The process of claim 1 wherein the desorbent comprises at least 70 wt-% normal
paraffins.

8. The process of claim 1 wherein the desorbent comprises at least 70 wi-% normal
paraffins and the remainder non-normal hydrocarbons.

9. The process of claim 1 wherein the process feed stream further comprises C10 to C11

hydrocarbons including C10 to C11 normal paraffins and C10 to C11 non-normal paraffins, the
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(d) passing the third process streaminto a cracking

zone and producing ethylene. 2 . The process of claim
wa2mbe988Ph t he second process stream i s recycl BCI/US20061@07519

adsorptive separation zone as at |east part of said

rafﬁxﬂ%%%z?ﬁ’ Rlrthet éo%ﬁmses%on TREnR Q6 %561 Phy d%ﬁmahsl w&frset @tream

the raffmate stream al so conpri ses desorbent, and
furthergpmieises ngima &P fosC Elelpydrogadans, thedhirdarp erss gream further compnses
non—r{orrﬁgltd 1RREth ? Ry & O dn8 tAd @Jhgl‘h@h‘xr thd) dé%x%%x?t%ise?écfeﬁ%n the group

onpri si ng desor bent ‘and eavl er rocess

consxsimgesé By dropaubans icongainivs fieoy 12etb 168artbon ﬂgmhy@&mxmrrtsdhgeom

. 1Rh I

i (Rorr R RRESr Qe A BB ad (AT by e recycled o
the adsogpdive sappration tawa. zone. 5. The process of claim 3

wherein at least a portion of the fifth process stream

is passed into a naphtha reform ng zone and converted

into aromatic hydrocarbons. 6 . The process of claiml

wherei n the desorbent conprises at |east 95 wt-%

normal paraffins. 7. The process of claim1l wherein

t he desorbent conprises at |east 70 w - % nor nal

paraffins. 8. The process of claim1l wherein the

desorbent conprises at least 70 wt-% normal paraffins

and the renmai nder non-nornmal hydrocarbons. 9. The

process of claim 1l wherein the process feed stream

further conprises A Oto A 1 hydrocarbons including

AdOtod 1 normal paraffins and A Oto d 1

non-normal paraffins, theraffinate stream further

conprises non-normal Cd Oto C| hydrocarbons, the

extract streamfurther conprises normal COto CI

hydr ocarbons, the third process stream further

conprises non-normal A Oto CIlI hydrocarbons, and

wherein the desorbent is selected fromthe group

consi sting of hydrocarbons containing from1l2 to 16

carbon atons and m xtures thereof. 10. The process of

claim 3 wherein the second and fourth process streans

are recycled to the adsorptive separation zone.

-13 -



