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i nvention relates to a continuous adsorptive separation process used 5 to
separate chem cal compounds such as C3 aromatic hydrocarbons. In nmany
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produce an extract stream The extract stream 30 contains a m xture of
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beds of an adsorbent which selectively adsorbs a compound of one skeletal

structure while permitting other components of the feed stream to pass through the

adsorption zone in an unchanged condition. The flow of the feed through the

adsorbent bed is stopped and the adsorption zone is then flushed to remove

20 nonadsorbed materials surrounding the adsorbent. Thereaiter the desired

compound is desorbed from the adsorbent by passing a desorbent stream through

the adsorbent bed. The desorbent material is commonly also used to fiush

nonadsorbed materials from the void spaces around and within the adsorbent.

This could be performed in a single large bed of adsorbent or in several parallel

25 beds on a swing bed basis. However, it has been found that simulated moving bed

(SMB) adsorptive separation provides several advantages such as high purity and

recovery.

The passage of the desorbent through the adsorbent dislodges the

selectively retained compounds to produce an extract stream. The exiract stream

30  contains a mixture of desorbent and the desired compounds, with these materials

being then separated by distillation in a column referred to as the extract column.
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the cust o%{éamanner of handling the raffinate and extract streans renoved
froman SMB process, wth the desorbent being recovered, conbined and

recycled to thewemlpteconorzMead\feﬁmtag‘esA -gre0 derivéd ﬂesprthbeszohﬁmoma aé dual
desorbents with a single adsorption zone to provide a higher purity

paraffin eﬁpmafe U Aedchyiise, o pperationd of « ai @rg@ eé@ﬂlangdgﬂrm@@oswhon
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configurati on for fractionation colums was initially introduced sonme 50

years ayo Bpdmssorpiienaongs. This scdiapicted,feeinstancez in USrA 3205166 and Usrét i on

col um errpb?q.l %3{ his techni que pronpted nore recent investigations as
descri bed he” drticle appearing at page sl14 of a Supplenent to The

Cheni cal Engi ne¢Js-A2% s%@grtm PiR%Rles?T L&;ﬁct?orf”df Jtﬁé dasm&Ags mditheisefof a

dividing wall colum in the separation of %/drocar bons ranging from- 3
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BRI EF SUMVIYRXACK, 03617 45\YE801KAY the use of dual desorbents with a single adsorption
zone to provide a higher purity paraffin extract. US-A-4,006,197 extends this
teaching on desorbent recycling to three component desorbent mixtures. US-A-
5,177,295 describes the fractionation of a "heavy" desorbent used in the
recovery of paraxylene from a mixture of aromatic hydrocarbons.

20 The dividing wall or Petyluk configuration for fractionation columns was
initially introduced some 50 years ago by Petyluk et al. A recent commercialization
of a fractionation column employing this technique prompted more recent
investigations as described in the article appearing at page s14 of a Supplement to
The Chemical Engineer, 27 August 1992.

25 US-A-2,471,134 describes the use of a dividing wall column in the

separation of fight hydrocarbons ranging from methane to butane. US-A-4,230,533
describes a control system for a dividing wall column and illustrates the use of the
claimed invention in the separation of aromatics comprising benzene, toluene and
orthoxylene.

30 BRIEF SUMMARY OF THE INVENTION

The invention is an improved simulated moving bed adsorptive separation
process characterized by the use of an integrated fractional distiliation column to
separate a stream comprising two extract components plus the desorbent into



The invention is an inproved sinulated noving bed adsorptive separati QB
process characterized by the use of an integrated fractional distillat oN 2006

col um t oyp§8Ra{ARs e a stream conprising two extract conpongant t he
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streans in only a single fractionation colum. That is, the three-conponent
extract st ithree product sidsamngt Inv ©nde parsingle nfractiionations eplaman.ed Thaitis, tthe ee

hi gh purit rocess strea i,n.a single diyvidi.ng wal |l colum. .A portion of
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adsorptive sepdration process ich conprises passing a stream
conpr i si ngbattbim portiopexfdhe cadmnhiA lighthprotluet may igeorecdseiad ovarheaddskhipt i on

one conprising a,bed af ,a selective adsorbent nmaintained af adsqrptiopn
romot | ng. ESAKEES BRSCamIEA 2rih PERTag JHSrS of A seaied soperation 4 his of
ret ai ned ovf\??ﬁggﬁ,?t ;Phbr&geég)e sel ective adsorbent conpared to the second

conmpound, ird conmpound having a boiling point sufficiently
di fferaat from Qrie troadtembddieenindf dbepiovedtort anay| bev charatladréd as a

separation py fractional istillation and with the third compound bein
2dsor bed ofaMIalce BvBaReH A0V EFartoR BIRCSFHANILPATONRS: PARSRECh!

conpound, Waal st "adcBndO r S n
conpound af\étyhatsg’gég’{ Eéﬁ?ﬁg@rré%%{’pr esgﬁtalﬁ&n tﬁﬁdé”&%@%&%li ﬂfdj’ﬂg@]ﬁiﬁ?@l a(i:hct I ve
adsor bent ; adasptiog aomkescorprisingt acbedcohma i selegiive  atdisorydnt naintaipedndt i nt o
contact w ta said quantity of the ‘selective adsorbent, which has retained
the first 8 aw&anqwemﬂswsds:o@mtms &eder which he Jirst CREIPOLBAISt $Qjﬁ'§“‘(ﬁv yi el d

g i SRRTLEO LN, b poSERRE SRR o 51 d"sEosRr
fracti onat compoahdywito tree tirekcarhpdurat-havimg i bwiingapoint sufficienthddifferendddm nt o
el 1+ ai t ihendSt Bl SReOY (RETGBRGNIS §9 o farle; SRBSTA0RBN DR JASHPRh
upper and gickig¥fin SAE Wiftf #i€ third compound being adsorbed onto the adsorbent to a
lesser extent than said first chemical compound, and thus forming a raffinate
20 stream comprising the second compound and a desorbent formerly present in the
quantity of the selective adsorbent; passing a desorbent stream comprising a
desorbent compound into contact with said quantity of the selective adsorbent,
which has refained the first chemical compound, under desorption promoting
conditions to yield an extract stream comprising the desorbent compound, the first
25 compound and the third compound; passing the extract stream into a dividing wall
fractionation column operated at fractionation conditions and divided into at least a
first and a second parallel fractionation zones by a dividing wall, with the first and
the second fractionation zones each having an upper and a lower end located
within the fractionation column, with the first and second fractionation zones being
30 in open communication at their upper ends with an undivided upper section of the
fractionation column and in open communication at their lower ends with an
undivided lower section of the fractionation column, and with the extract stream

entering the column at an intermediate point of the first fractionation zone;

3.



within the fractionation colum, with the first and second fractionation
zones being 30 in open conmunication at their upper ends w th an undi v+ g8idgN 2005
upper section of the fractionation colunm and in open comuni cation at

their |lo ith an undivided | ower section of the f i [ on
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conpound froman, .internediate point of the second fractionation zone;
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di agram show ng the extract streamrecovered fromthe adsorbent chanber 14

bei ng phassedd phihe fracdiongtiorceluRMhd fracti onati on zone of a single dividing

wal I product recovery columm 6. PREFERRED EMBCODI MENTS AND DETAI LED

DESCRI PTI ON Many commerci ally i nportant petrochem cal and petrol eumindustry *®
processes seek to separ aBRIEFIESGRIBTION @RS DRAWBM@ounds or to perform
a 1s separation of chem cal conpounds by structural class. Exanples of this
are the recovery of normal paraffins from petrol eum kerosene fractions for
use in the prothetDawing ideachighlyt sinplifiet hpracessVitow didgraan sshpivdmg theom a

m xture of esters and ot her plastics.

CB aromatics in e production of poly 3 :
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volatility of the conpounds or the overlap in boiling points across a broad
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referred to above it is often desired to recover paraffins having a 25
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sel ectively retai ned upon an adsorbent.

15 separation of chemical compounds by structural class. Examples of this are the
recovery of normal paraffins from petroleum kerosene fractions for use in the
production of detergents and the recovery of paraxylene from a mixture of Csg
aromatics in the production of polyesters and other plastics. The separation of
high octane hydrocarbons from a naphtha boiling range petroleum fraction and

20 the recovery of olefins from a mixture of paraffins and olefins are other examples
of situations in which the close volatility of the compounds or the overlap in
boiling points across a broad boiling range of compounds makes the use of
fractional distillation impractical. For instance in the case of the recovery of
normal paraffins referred to above it is often desired to recover paraffins having a

25 range of carbon numbers extending from Cg to Cy2.

Adsorptive separation is widely used to perform the separations
mentioned above, In adsorptive separation a desorbent provides the driving
force to release the compounds selectively retained upon an adsorbent. '
Therefore the adsorbent must be continuously cycled between exposure to the

30 feed stream and to a desorbent stream. As described below, this forms at least
two effluent streams, the raffinate stream containing unadsorbed compounds
and the extract stream containing the desired desorbent compound, which may

dhe



Therefore the adsorbent nust be continuously cycled between exposure to the
30 feed siHfspi@e to a desorbent stream As described bel for
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process to a esor avi'n OWer —or a hrghér bolTing polnt an the
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portion of a.simulated noyving bed adsorptive %Egparatlo roc ss havi
si ngl e ad&6¢ e SPeRHRMpBLNICatiopAtybaln ends with a;larercyea @;e@HOPrP t he

process | snaifinn M8t H5n ST EROR St bom M/ | o?%tté?ﬁsérﬂf'o?'t lar to

t he depicted C ur poses o escri I's assuned that the
process i sf.rdmaonatu@mzbnyecwoW§adaptat:anaoff&@dpmdesannooa desgrbedt havipig ai ng a

m nor am)unt of toluene and a m xture of several aromatic h drocar bons
i ncl udi ng %%szwemaherm@imammmanﬁberfaﬁlrgatwa@@l OREIR IGUBPIRAMR AT RE,
or t hoxy @nd ethyl benzene. The toluene is a remant of inprecise

upstream ractlonation The very close volatilities of these CS 25 aromatic
conmpounds nekegHe Dirawingcillustratelsoa paptiaraiot & bmmlatecanmmrmadahdsamh/e by

fractional distillation. The feed streamof line 1 is ?ed intg a rotary
val ve 2. BRP3rationprecess having a single adsorbent chamber 14 one of the two
columns employed in the process is shown. The other column may be of
conventional design similar to the depicted column. For purposes of description
20 it is assumed that the process is being employed to separate a feed stream of
line 1 comprising a minor amount of toluene and a mixture of several Cg
aromatic hydrocarbons including paraxylene. The feed will normally also
comprise metaxylene, orthoxylene and ethylbenzene. The toluene is a remnant
of imprecise upstream fractionation. The very close volatilities of these Cg
25 aromatic compounds makes it impractical to separate them on a commercial
scale by fractional distillation.

The feed stream of line 1 is passed into a rotary valve 2. This rotary valve
has a number of ports corresponding to the number of adsorption éhamber
process streams plus the number of sub beds of adsorbent located in the one or

30 more adsorbent chambers used in the process. As the adsorbent chamber(s)
may contain from 8 to 24 adsorbent sub beds, there are a large number of bed
lines involved in the process and 12 to 30 separate lines normally connect to the

rotary valve 2. For simplicity only those bed lines in use at the moment in time

-5-



has a nunber of ports corresponding to the nunber of adsorption chanber
process streams plus the nunber of sub beds of adsorbent |ocated in theaggﬁjms
or 30 norg adsorbent chanbers used in the process. As the adsorbent

chanber (sYYORE ™ ®ntain from8 to 24 adsorbent sub beds, tREFUSHASIY | ar ge
nunber of bed Ilines involved in the process and 12 to 30 separate |lines
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directs the feebN@felapnvalyes slirgcls the feegisttaars dnio bed lipe 3 whighecargiesribent

chanmber 1 ,. r rs i b S e

boundary 52t SEEAEGbeTk " ARMERE Y8 The B8 Sedh Blilors il B8 4ol
cross- gecte¢hamioér ahe boumtaey betwedmawofdfone slayvowas dridhisodialritiye arogdib-
beds of adsorbent containing particles. The adsorbent selectively retains

one conpdBdress-seetn of e shambess ltthepdlows damrwardrithrough serarahsuby s

Component e P aCraBERE Rorfiihel Bl TMB sdestBRBtmREL%a o s Wy
fromthe astpdeid of Seudteral dlass becombbuna! whith' iPamismstarR® B)pdrasdgdefie. The
raffinate streamw || also conprise a varying anount of desorbent

conpound( shhe pdserdent alse ietaing sogie pluena| Shedther Colcompastentsef thestrasbnt by

Thi s dfsor B conf e G A6 AT His feMibidlE B s ihelbaly b o o

the prior jpnené eaffinarestrdarntarfes by ihbd ThePaffihire strédrhiviifalssésrhpRnent er s
the rotary valve 2 and is then directed by the valve into line 24. Line 24

carries tharyiagfamauet of deserbentacampeund(hfiushed dirermvihiec intersparticle ypisn i n .

oot . 20t of theeEopb ity il foBb Hee st ad, 288, e R gt 1
cont i nuousdyfaReseethd Ridaokientad Tpisd elebofiert IS prédelit an Ith@ebdd pribhaoditror bent
is distributed across the cross section of the colum and noves downward

t hr ough seAdsosptione gsepfdugidor henpriohipgiformance atdbe plesaptiondstemrhe The
desor bent raffinate stream enters the rotary valve 2 and is then directed by the valve into

line 24. Line 24 carries the raffinate stream to a fractionation zone which is not
shown in order to simplify the drawing. This may be a conventiona!l or dividing
wall coiumn.

20 Simultaneous to the adsorption procedure a stream of desorbent is
continuously passed into the adsorbent chamber 14 via line 12. The desorbent
is distributed across the cross section of the column and moves downward

\,@_&-‘_;"

through several beds of adsorbent which form a desorption zone. The desorbent

removes paraxylene and toluene from the adsorbent. This creates a mixture of

25  paraxylene, toluene and desorbent which flows through the section of the

adsorbent chamber functioning as the desorption zone. This material is

removed from the bottom of the chamber 14 and returned to the top of the

chamber via a line not shown referred to in the art as the "pump around” line.

This stream flows through more adsorbent at the top of the chamber forming the

30 remainder of the desorption zone. It is then removed from the adsorbent
chamber 14 via line 13 as the extract stream and passed into the rotary valve 2.

The rotary' valve directs the extract stream of line 13 into line 15. Line 15

delivers the extract stream into a first vertical fractionation zone occupying a
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renoves paraxylene and toluene fromthe adsorbent. This creates a m xture of

25 par axwvengnsired uene and desor bent which flows through tpersssidopsy of gtm 2006
adsor bent chanber functioning as the desorption zone. This material is

renoved fromthe bottom of the chanber 14 and returned to the top of the

chanber vilarge periennel theniefinhanrd sidecef the mid sretion tof 4e frastiopahgistilation
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adsor bent sepapatedrfrdrh & iparkidlSetdndSrddionalibh 2oheSdeR VIR thd st cthdinp t he
rotary valve 2. The rotary valve directs the extract streamof line 13 into

line 15. Lhaecalanmmerrassrseclion byt a subsiantialy fividotight vedicalewall 481  The
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trays 21 and is separated froma parallel second fractionation zone
occupyi ng laige wrtieal partipnosf theneolaminuGrinter e paeallal driackignaticubenaesit ithd y

fluid ti ' I [ 1 h [ I I i i
cent or ed IOt ABNES ! are saiated 0T Bathn okl 0 she' BeREt AEURRT Aat” but
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vertical portion of the colum 6 into two Elaral | el fractionation zones. The
two zdfes hateeendhatwd fraalionatiem zonae thiooghtthe diidintg wall, bbbl hewgipler ansk
conmuni cat t the top and bottom.ends. There is no direct_vapor or |iquid
low 1o belvBRIa o BN 4N [S5RRIFg g FHRBCE sreadh o 11B6d 31 8 PREma e but
the upper jga¢halofoluife fdiatd BRI ZMaih Pl 'aH! DPdIint%c?*Fécﬂi’éﬁatﬁr’f 8adReof
line 15 is open to the internal volunme of tthe colum 6 containing an

undi vi ded Having addidiohah trayae21. hdiquid mddipassnamden thes davidingi wrll 48 nalytheass
under the dividingwall 19 at. the bottomof the wo fractionatiop sections,
21t hough VRIDIM 19log Svusr drGliaRion Se<UBne: AbATThYaPYATGH dadPIRIAPY can
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During operation, the extract streamis séparated in the first

f ract i onattworpartiors ofthehcolummobDaring! apélationpthecextranhstreqro jpmeepiirated f  t he

L1 Do i AGRRL, O SR e BB RPALEE! on

Section of "¢ hat A IRECHRHERRI 2ok BRETREIING, PR AR, Uhdidba=upResT o1
ext endi ng paetiarns of theecoiumn 6. As with the first fractionation zone, the upper end of thIéeS
20 right hand second zone is in open communication with the upper section of the
column 6, which contains additional fractionation trays 21 extending across the

entire column cross-section.

‘The toluene present in the extract stream of line 15 is driven upward in
the first fractionation zone and enters the top of the column 6. The top of the
25 column is a purification zone which is designed to separate extract components
from the toluene. This purification zone can also be used for a separation of
different desorbent componenis when a multi-component desorbent stream is
employed. A toluene-rich vapor stream is removed from the top of column 6 via
line 7 and passed through an overhead condenser not shown fo form liquid
30  delivered io the receiver 8. A stream of liquid phase toluene is removed from the
receiver and divided into a first portion which is returned to the top of the
fractionation column 8 as reflux and a second portion which is removed from the

process via line 25. As used herein the term “rich” is intended to indicate a
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entire colum cross-section. The toluene present in the extract stream of
line 15 is driven upward in the first fractionation zone and enters ~Lhsun 985
of the colum 6. The top of the 25 columm is a purification zone which iI's
desi gnedM4ahdPat e extract conponents from the tol uene. PER{USOWIMPY i cat i on
zone can al so be used for a separation of different desorbent conponents

when a nmulti~ t | % 0 4ol apor‘
stream i séédgﬁggggeﬁﬁg%@ﬁzaé%gao?ﬁc%mbgc*va%g%fI N O}mé’tnsdb%gfségetéhﬁkﬁsrdéugh an
over head amhpesismblyngreatérdhan 76 Molrpertérui d 3o delivered to the receiver B.
i gui uene i s renoved fromthe cei ver _and di vi ded

A stream of |igui hase to r \
into a first pﬂh% %&%P&ﬁowm@talﬁﬁe"mmqrea@dw%\r!d@%zrathaetfqrbﬁaﬂeon

colum 6 ASr | I LS : cess
Vialne DS A tarfRoehe RATUARRI Ao B nbirb CHR S BhE Rt hatti o0ot
JUN 2G08 zdias03Thislited RCIUb/SCledA bl Rdctiorah efistiilatibn avhich drives iGychromatic
conpound or, cl ass of con,pounds greater than 50, and preferably greater than

75 nol petYHRAFAIDPRE URWAIGH 3% VaRPuIle cConsantialing the dessnvelalie\derarbent :
¢ ti . L h
oct! oAt il TeIRIRTIAR1S b skt BHRBIIL AN o "
fracti onalsedoka irélhailer 1ot \shioedn pholvidisg CEpev tenthiei totturd updividied fractiywatith as
vapor while concentrati r}g the |l ess volatile desorbent into a bottons liquid

removed AON8.i He Besorhans ricbhatioms Hayid i comhined withaugaserient slseast ok
zane, 10 JBEERZ AR, BERAILRT A5 Bhe Lo o PR o RS, T e

of to |i necéderedhdedorbentoistthengskediiv the retary ralviee glaviimg 2BHer raaidd imat e of
line 24. The recovered desorbent is then passed to the rotary valve 2 via

| i Ine 23 fthp n(;@ﬁ%‘@-i n the process. The undivi ded bottom section of the 3
by 5 gas 11 ow N LFENed BRR6H Sood 8Tig oluifin B S HePcied B Sepfhistl ho"

bot t om offrovalthe tWo phralle! dhictigaatiat zohésbpal gds oW @antrobor ﬁasltraF dutardyd flow
between the parallel fractionation zones. This tra ave |iqujd seal ed

por ot | U OGRte@sicoaliee o Betiomyan w91 ok Yoht oanial, thix.oint llows: et ur e
s such ok NS fou bRtESn A8 Barkfelrabfiiol Sads, "iRd Hiat Rty

have liquid sealed perforations allowing the normal downward fiow of liquid, but

its structure is such that the upward flow of vapor is at least greatly restricted.
The tray may totally block the upward vapor flow. The use of this tray is
20 preferred as it provides a means to positively control the division of the upward
gas flow between the two fractionation zones, which is a prime means of
controlling performance of the two zones. The total vapor flow is, therefore,

S

preferably removed from the column via line 16 and divided between lines 18

and 20 which feed the vapor to the bottom of the two parallel fractionation zones.

25 The gas flow may be controlled by one or more flow control valves or by

adjusting the relative liquid levels in the bottom of the two zones. This is

described in some detail in previously cited US-A-4,230,533 for a slightly
different arrangement.

A preferred embodiment of the invention may, therefore, be characterized

30 as a simulated moving bed adsorptive separation process for the separation of

xylene isomers, which process comprises passing a feed stream comprising a

para-xylene, meta-xylene and toluene into an adsorption zone comprising a bed

of a selective adsorbent maintained at adsorption promoting conditions under

-8-



The tray may totally block the upward vapor flow. The use of this tray is 20
pref err edvaesmsi7gr ovi des a neans to positively control thepdirusmisom+of- g gy 2006
upward gas flow between the two fractionation zones, which is a prinme neans

f |l f .of the. Th |, fl [
Eher of o o MMiBh SPBBARYED e FHTSIVE DN EBBIETHAN e SPRENMG adsararts il
bet ween | 'tBI%%nésoeiﬁQ(bI@@ adiorbbd @@ the a%%%%eﬁtotot el Qﬁﬁeﬁft a{?)‘?p’a\“él

t o ol'le y

paral l el fractionatTon zones. 25 The gas w nmay be contr one or
mor e fl owxytente, dndviiiugdforming g raffihals tstregund loempeising eethi xylenk; | passing an t he

b f th .. This.i { ib [ d il ' I
0t 2! BBt A Rl el a0 o o eloBi crantoanh R s
enbodi ﬁentrefa‘méchﬁgialx)ﬂgﬁé%mueﬁéﬂﬁﬁsépaéso ﬁoﬁ?}i&ﬁﬁt}ﬁp'é&fﬁitioﬁg t85yidld

si nmul at ed novi ng bed ‘adsorptive separation pfoce he separati‘on of
xyl ene i sarerextrashistream ocemprisingp the edegmrbenh compesnt, s paearylenapr iamdng a
- xyl.ene, t a- xyl d.to] i nt d ti i, Si
bed” of = 'GlPBBt PasoRas Bie ExiraRh SHEaM duoaa dHEBRBIVEh THRBRIRTS CUNEN: | ons
under -8 ??e?at%@l tQ?ajc%ﬁ%ﬁ@n B@ﬁﬁﬁ?@ﬁ%ﬁ%ﬂtﬁi@id&dﬁntﬁ% ?e%pa"mgfﬁh& Q%%cr?nd

par a- xyl e I's selectively retalne e selectirve adsorbent, w
t ol uene beiangllell Sactammtiohedones dyt fze divddiogbesad!, twitta dazhs éractanation Zoae par a-
xylene, and thus formn te strea neta xyl ene ssi ng

o . i si. _
2 dedBr pORYING R UBRRE 30K AlPHr SB0JCRRIAd MITRAG SrEtoRFIONaQEMpetth Bai ch
has s ret gHeshPascont/iratiorftbn %ﬁb‘é“ﬁeiHﬁOEﬁgoedé‘?ﬁgéﬂﬁtﬂﬁc&f&{‘%ﬁﬂwBﬁ Itions
to yield an extract stream conprising tHe sor bent conpound, pard-Xxyl ene

and tol uemes witls Eimgndividlezk uppet settimaof ithe drectidnatidn mplwyah! arfdr arctipenat i on-

columm operated at fractiaqngtion conditjons and, divided into at | t a
first and CRnyBURRATORALMIGT IPHAESTIRMIED SbiBsiayed er dporgonasf T ¢ b
each frackipnahhfidh ZORFnhC ahevwaﬁ e BRIPAGt SltEam 'e?mg\é'r;nrqe@ﬁe | BfiphG datvah i
the fractionation colum, wth the Tirst and secon actionation zones
bei ng 15 n dptenmediate pioirett ob theafirsthiractianatien zemsls revnbhing nan rektracid pdodygier

section of . the fractionation colu and in open co nicati at thei,r
| ower end§tr\ﬁ?’f'h"%h'|°ﬁhr'ﬁiir d@dpﬁmqgggcff?@naﬁf'“W@‘e‘ﬁ}gcﬁ?'ﬂhé’? E\?ﬁ] S69°0fn, and

theri 1o (RHIERA IRETARANG 58 04 Vlho bl o HEEREANS o, o
rich i n panauppeefiestt endh eh thetfeactihiativa polunin, oferhbeingeaohdttoms stream
comprising the desorbent from a lower second end of the fractionation column.
20 A representative comparison of the separation of the Drawing based
upon engineering design calculations, which for the conventional case have the
benefit of comparison to many operating units, indicates that a conventionat two-
column system (extract column and finishing column) which contains a total of
110 trays could be replaced with a single dividing wall column containing a total
25 of 100 trays. The trays of the base case include 50 in the extract column and 60
in the finishing column. The dividing wall column requires a total reboiling duty
of 93 MMBTU/hr versus 110 MMBTU/hr for the conventional column pair. The
dividing wall column requires a total condenser duty of 87 MMBTU/hr versus 109
for the standard two-column case. Other economies are derived from a
30 reduction in control systems, piping, pumps and plot space.
Operating conditions for adsorption include, in general, a temperature range
of from 20 to 250°C, with from 60 to 200°C being preferred. Temperatures from
90°C to 160°C are highly preferred for the second adsorption zone. Adsotption
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fractionation zone; renoving an overhead vapor stream conprising tol uegg .
from an upper first end of the fractionation columm, renobving a bottor JUN 2006
stream conmprising the desorbent froma | ower second end

fractiona‘f’Pcﬂ'ﬁ’"&‘gPsgrm. 20 A representative conparison of tﬁliecfs’ﬁﬁoé’#g{oﬁon'of

the Draw ng based upon engi neering design cal cul ations, which for the

convent i ongbnditises kste prdferabhe ediide &f pARENAS istfitidr BEMAIGEARY el pebdesst s,
i ndi cat es &Jhat a conventional  two- colum system (extract colunm and

fini shing &gidsnif)lianid Ehasenwhichsmayt g diom ftmospheriaje 699upaighDespiplieed

ith ' Ayl dj I el t 0 Th
Urays of tReBaRts Herraty inchilec e SAREClathBoieRyel e Brafiiss isBtiior
fini shing edsonption Boadilionsdi b s U?ahérauplpwferrreeqmbt ap SMBopricess iopergedut y
of 93 MMBTU hr versus 110 MVBTU hr for the conventional columm pair. The -
di vi di ny waith arohimbiow eigitheough the agisoriinaaienerindie bread engaiil ke 5id sus

109 for t ra S&.: v €G00aN] deri ved. fr a
30 reducti gﬁ e?é]aﬁggi%t fri.'oel W@{'/"ﬁée#@b ?p%ﬁ@%@hp?aﬁ%% ?’;"Sﬁcg&""@eﬂt‘ﬁgb )
condi ti ons atisgrbaAtarid Fiigthe feekduitay rdte. Tienpraidtice df tigspetjetlingentRndequitts f rom
20 to 250C, with from 60 to 200C being preferred. Tenperatures from_ 90C to

160C ar e hngisignifinast ¥asiatiory ipropaiatings inss @dgpient 26 Aesormesbegrnpesition

IR0 AR A O K g L %

may beid r osameriemplediute theoddHbup Hwprdeeser pti on conditions generally
I ncl ude the sane tenperatures and pressure as used for adsorgtion

conditions. |t Adhgeglerauely ofr beedeseriptinat hareieN® satobetasmss obperaptdhe with

51170 wnofeRlin iR SHih hipeRSr Redhlalionds belibisd SppicaBie (T R0G Hres by e |
in the adperéenihgaitibofptive édparaisd shitlasraistving bedpsyatsr cempibyihgeosalbr ect - -
I nvent| on requires no Si gni ficant variati on I n oper at‘l ng condi t ons, |

adsor bent BIOr@Sepate bedsphadserPent. The rmah limiidode applisationreiibepecessds s

t he adsorb ef y 1S at t e u . OUg t he
pr oceszg.) Aﬁ%‘]o%h pﬁé@%so# r?@%esag‘r iép’){"lggh Cﬁe?@ﬁﬁa{es IHS?'E? ﬂPl} n&ﬁgéﬁrgx'; f{hgéslée of
the i nventompoundsiwhi@ibt isrdesired o sbpaiaty by tfiaetionatidre| Asoteer agpitiondhlties t o
ot her nodes @ perform ng adsorptive separation such as a swi ng bed system
enpl oyi ng BABoEance of the process is the replacement of the rotary valve with a manifol

system of valves. Such systems have been described in the art such as US-A-

4,434,051, and become more practical as the number of sub-beds of adsorbent

20  decreases.
Yet another variation which departs from the depiction in the Drawing is the

instance of a separation in which the desorbent has a lower boiling point than the

et

raffinate and extract components. In this case the desorbent is removed from the
top of the column. Both of the paraliel fractionation zones would still be in
25  communication with the larger cross section portion of the column from which the
desorbent is withdrawn. The use of "heavy" desorbents, that is desorbents having
higher boiling points than the raffinate or extract components of the feed, in the
separation of paraxylene is described in US-A-5,107,062; US-A-5,0567,643 and US-
A-5,012,038. The fractionation of a heavy desorbent from the extract and raffinate

30 is shown in previously cited US-A-5,177,295.
The success of a particular adsorptive separation is determined by many
factors. Predominant in these factors are the composition of the adsorbent



nore separate beds of adsorbent. The real |limt to the application of the
process i t the process produces an extract or raffy am-

conpri si n‘g"t]" [P:'elglg& conpounds which it is desired to separ atlle“"nlg'glsrﬁU%{O‘gi 8 JUN 2005
fractionation. Another variation in the performance of the process is the

r epl acenen(stafionarg phase) andadaeserivént {mobite pHase)l enspleyainimthe process. STiedh
systens have been such as US-A- 4,434,051, and becone

escribed i.n the ar \
nore pract (CIANHY %‘ﬁ rﬁG%S?S'Wﬁysr@!ﬁ%é&%p‘fﬂce%gei“@'@ﬁﬂs- 20 decreases. Yet
anot her vari ati ' iaf : et ' ] s e
I nstance of a sggg\rlgeytb?éc}:rthji?ﬁ@é ilg'hr{o?h@eeIi lg\g%dggtgg%t"hﬂfaég %l{'gc%?me“}r%géﬁy%%é%%lpnt
than the faifif diradsorbent. Shteradsorbentp enpicyed inthe iprecessgerefdrebly epntgriseta i s

renoved_from.th top of the col um. th of the parallel fractionation
zones wbul H@‘?qq?@r 5@89 ns‘@ éﬁrﬁ‘rﬁwecﬁisgrprwyt ﬁecgﬁgpqragl 't%régﬁalg%dﬁ i Wl
ortion of ool fi [ L $: W [ . e f
Peavy-  aelBseRt e MGG, file uikioseaic Bimed i USIENE 7L AR,
t he raf fi ndetailed  dascriptionc isvfourdt in dhet hriclegetBilicalité,hé NewahHytiraphablic

| ' jhed jn US- A5, 107, 062; US A-5.057 643 and_US- |
RS, S RS A A e mdlok i
ffinate : i i ' .Ci LS As T 3 f
bar t1 cul ar MEQBoTaRAHNIeh b NRICALS 1o i ddSCriplioata hdreietizaliaf o UEERS, 01 0

in these factorJharetivdieomponeni ¢fitha adsoteatsidsorirally usdd iVBedSimi o 799
PCT/ USOL/ 49104, - JUN 20%6 ,%stat I onar,y phase) and desorbent (nohile phase)
enpl oyed i Rattigle FgPermetateshavingdigh thﬁgﬁlzﬁgﬁﬂ apcaliiianagsisiance; ki t o

process coggGiihi ] AT Y : ' : I\ALf,ed to use
B Ch any pagdibhfiidtes Eafea e 6L ensivg mBiial isbEKed if Sndmorbbbey
process pr goegatid ynatdapr binden habingodhammelrarsd eavdticsitierals whidlyeeable flicor Y
zeolite or silicalite. Silicalite 1is well described inthe literature. It

i s di scl ostrReaegs thapAsRrPlive matepal, Methegs for fomping theeysialline prwdersgitoon i s

found in t ' Skl b i ' | Silica
Mol ecu gr %&@é@dlﬁ@ge&gg}ﬂw ﬂ%%@'@ew él’ir, mﬁ!r@ﬁr’&é@ﬁ%h{odr %‘gyat ed
herei n by cerhgrisinge dikoon disxide st aiiminuna ogideh o abigh purity adsobbntpowded i te.
10 The actjve conponent__of the adsaorbents is normally used in the form of
particle al@ WebPRHEE. nERg H@Cﬁf gissin jarming ok ﬁ%‘ﬁ&lﬂaé?ﬂj“@t ¢rystalling
od St a”CEParTiB%s. 9 tﬂ&ﬁcﬁ@é B2y HRbAdht WiIRURS MaybSERMId M ERharicA!
i spersed Th an anor phous,
pellets or formed into beads which are subsequently calcined in order to convert

20 the clay to an amorphous binder of considerable mechanical strength. The
adsorbent may also be bound into irregular shaped particles formed by spray
drying or crushing of larger masses followed by size screening. The adsorbent
particles may thus be in the form of extrudates, tablets, spheres or granules having
a desired particle range, preferably from 1.9 mm to 250 microns (16 o 60 Standard

25 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 adsorbents will ordinarily be in
the form of small crystals present in the adsorbent paricles in amounts ranging
from 75 to 98-wt.% of the particle based on volatile-free composition. Volatile-free

30  compositions are generally determined after the adsorbent has been caicined 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 mixture with the
small particles of the silicalite material. This matrix material may be an adjunct of
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I norgani c matrix or binder, having channels and cavities therein which ‘
enable fluid to access the adsorptive material. Methods for form ng the juy 2006
crystalline E{oyvders into 15 such aggl onerates include the %g_zi tion gf an

i nor gani VBI%%E2Y? generally a clay conprising a silicon diOMEEN

al um num oxi de, to a high purity adsorbent powder in a wet m xture. The

bi nd i dgna ) | i ! o
i nder ai dghd mahfathiithgroaess W@%ﬂ:@&lté,%r é’?ﬁ.ﬁ%@' frbﬁﬁhemgfﬂéﬂlg e

bl ended cl ay- adsorbent “m xture nay be extrude to cylin ellets or

f or med i nt incompigiepnrificatioreokthe sdigalitetdwingatsanaedfacturér der to convert 20 the
clay to an anorghous bi.nder .of considerable hani cal strength. Th

adsor bent nay aEEBS%E‘%B%gr'fath%"i“\fr')'f%%’&f:&i‘ﬁe ﬁﬁpsﬁ?ﬁ‘%’r%c’ Qﬂﬁ@%orgﬁngpray
drying or g gfiéh Rgestly inﬂﬁ@ﬁéed*%?sé%uh%dr%‘ieﬂco s $iok §e féraef‘o’”itﬁ%g ikition

adsorbent particles’may thus be 1n the form extrudates, ta spheres-
or granul esuttaas nperalingesindiionpdeed streamecoyapogitian and feywhtanmcotitedit ofittteo 250

m crons (16.,to.60 ndard 25 U S. sh). Cl.ays of the kaolin,t ter

oy moan! o BeSEhPR pIFS FBRENER allspihelt cahiposiih A ghauns okt fer e -
active nol b QNS é’ﬁé’ﬁd Y] i iday i n

the form o? Fas‘,%g% Ia?%%gegﬁg?)greserﬁ?ﬁ |l‘?atﬁ h%q%@g%éjlgéﬁnmgﬁ%ﬁeg?\gsﬁp?%m@ﬁﬁ S
rangi ng f sach varialle @8 e watef comtenpef thec hdsdrhertdwbithvis | expiréssefirkgrein in

he adsor bR e@RoBBReR rsa Taeh HObr 6eF o the Lo lst e Voidlenr |
mat t er i Thﬁ'hartt%g%gfb?ﬁ S tH Sedlie CaRIDer is! doteRARIR! th)Y e waggq (oA
the bin the s

matri x of er present 1n intimate mxture wt particles
of the sil dbtainadebefatccand bftetbiyngyasamplet tbeisglsorent Bb5a0°Gdndercaan gfert 11 =

8 JUN 2006 _WD 03/ 051799 PCJ/ US01/49104, the nmanufacturjng process fqr the
ilical i 1e03% BTGB 3HEH @5 TGRSR ARr Areiind B TRy SUTHEBNID BEalelt A SPRsEMon  of -
ent Is often great | nmeuencéd

o e o SNV EA S ABRBELL R THRABSY b Rdle shlrticn
by a nunbeadsdrbéattesulls inanreDbhat80 of essdivan1.0%oand prafecdbhawitbipetret i ng -
e bt et BomeO Do Rt o 3 B T Ray cins]ads bl Brbens:
Ve abl e 1 I R e g 5 T n
terns of ttiathedegobeatistream. on Ignition (LA ) test. In the LA test the
volatile As indicated above, the desorbent may be a mixture of two or more
compounds. For instance a preferred desorbent for the separation of normal Ce-
20 Cyy paraffins from kerosene comprises a mixture of a normal paraffin and a
cycloparaffin (naphthene). A mixture in which the normal and cycloparaffins have
the same carbon number is highly preferred, with carbon numbers of the desorbent 3
compounds being in the general range of 5 10 8. The preferred normal paraffin is
n-hexane, and the desorbent may range from 0 to 100% normal paraffin. The
25  desorbent may also be 100% cycioparaffin. The desorbenis preferred for the
separation of Cg aromatic hydrocarbons differs from those preferred for paraffin
separations. The preferred “light' desorbent, which is removed overhead in the
subject process is toluene. A preferred heavy desorbent is para-diethylbenzene,
which may be used in admixture with a saturated hydrocarbon. Other heavy
30 desorbents for this separation include indane and Indan derivatives, diethyltoluene
and Tetralin derivatives as described in U.S. patent 5,107,062.
A related SMB processing technique is the use of "zone flush." The zone

flush forms a buffer zone between the feed and exiract bed lines to keep the
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1o matter content of the zeolitic adsorbent is determ ned by the weight

di fferenogoe9t@bened before and after drying a sanple of tHeressqotant gtJUN 2008
500C under an inert gas purge such as nitrogen for a period of tine
sufficient torgchi eve a constant weight. For the subject process it is

preferred fegTbeRkeganRIMALRRAERRS Jromfatering teragorplian zore; While thg useyt

900C of le 0 AT AaY 4.0

ot % s ¢ Pee 508 AR fodifbehd Ridte BBmbitak, Hnd ibs Mord BB forad NG, fh #. ¢

fj he sibeve use obrzonkl f}ushgist ptéfgﬂdcji) Kiry therart]jsogﬂtim f)ma wrﬂhgh?ghomuritﬁsaxtmb? t he
esorbent stream As,inpdicated apove, the, desorbent nam e a mxture of two
or nore cBigYGhae qe@freﬁiﬂg'! Bhadicg, ﬁr@?@?t%cpfdggom %'P'Gipoﬂﬁ@ desrirght on of

normal £39- rByérbl P@éuﬂ%&@“ﬁoﬁﬂf@ %ﬁ&ﬁ%]ﬁ/cino%ﬁﬁéﬁsc&umﬁf icé[ﬁ?%fedain%r |

paraffin and a cyclopararfin (nap ene) . mXxture in € nornmal and

cycl opar af $eperateaspitter lcolusmme Ackigh guriusteeamicf the giwer streafgih cethponehhotar bon
nunbers of  the, desorbent .conpounds being in the %eneral range of 5 to 8.

The pr ef er edniGaeampeRentdesoreent is rropygred and ushd asctherzne flupkyStrede from

0 to 100% ; £ 0 : fin.
The desor bgﬁr{t@@rjﬁpe er Eiéﬂé BP cﬁrF ?hgé%f gg%gédgﬁﬁ%%é%gﬁegéﬁ%r@%ﬁl&é’)ﬁﬁ%ﬁé@@%@;S

di ffers frimprovepeoduotberityestichaas therudef of flusheghaats aiay.bel Obtajneaffaymeads-
"light" desarbent, whj g;ei s removed gverhead in the subject process is

tol uen® MAFEIbAPLD HSAP 26589BentSiA-3pa deRiet USH 197 apfi cHSry be
used i n adp \ h b : r ts
for this sggﬁgﬁgo%ﬁcﬁ?awwz{ﬁ%daﬁ%{e nggnl%g%rre&vé;? IB(/Q‘S&P’ ¥%%%§{r\%§ﬁoﬁlﬂﬁsgne
and Tetr al aspedeof 8MB teehneloggescribed in U S. patent 5,6107,062. A related
SMB processing te hniaﬂ"e [ }‘he use of "zone flush,” The zone flush forns a

buf fer zone bet Te ql%@bl ahBeen apgliad toawide,wariaty ok slemigals in asidijen
03/ 051759 EHLLISABLASAR dhove? HhIARE: (9891 BSR PaitedbRBlng RLARE, of O

entering the adsorp a zone ush requires a nore
conpl i zat ed di-aubstithied banzenecsuchyas atritrgtoiuenedsoine. Theeseparationeof Rydi i s
preferred in the adso I on zones when high purity extract product are

desired. |WefWAct P@Bt'thglte&ﬁant@t ydescriogd m'&edUW9%§5§es@P9en?’75 di .
e SRR OF ABd a0 oSS Lt P s Fls ugRBte ' ©
conponent ihke separation of sugars, to the separation of chiral compounds and to more
complicated organics such as fatty acids and triglycerides as described in US-A-
20 5,225,580. It is believed the subject process can be applied to any such SMB
process requiring desorbent recovery from extract or raffinate components,
especially when a third component separable by fractionation is also present.
For purposes of this invention, various terms used herein are defined as
follows. A “feed mixture" is a mixture containing one or more extract components
25 and one or more raffinate components to be separated by the process. The term
“feed stream" indicates a stream of a feed mixture which is passed into contact
with the adsorbent used in the process. An "extract component” 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 selectively
30 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 exiract compounds. The
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t he m xed conmponent desorbent is recovered and used as the zone flush _
stream Further information on the use of dual conponent desorbents anﬁﬁ, HZUUB
techniques to inmprove product purity such as the use of flush streans

be obt ai n¥® ¥EMWS 10 A-3,201, 491; US A-3,274,099; US- A- PGHESUGY104 o
US- A-4, 006, 197 and US-A- 4,036, 745 which are incorporated herein by

reference feamddiion be Ir b& Qfry o0y, dalBrb
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"extract streani’ or “"extract output streanf neans a_streamin whic
extract nataffinale, Whiscliguichis removed from the adsorbent in Zone I, referred to as a

purification zone. In the purification zone the undesired raffinate components are
flushed from the void volume of the adsorbent bed by a material which is easily
20 separated from the desired component by fractional distillation. In Zone Hli of the
adsorbent chamber(s) the desired isomer is released from the adsorbent by
exposing and flushing the adsorbent with the desorbent (mobile phase). The
released desired component and accompanying desorbent are removed from the
adsorbent in the form of the extract stream. Zone |V is a portion of the adsorbent
25 located between Zones | and {li which is used to segregate Zones | and Il
In Zone 1V 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 IV prevents contamination of Zone Il by Zone | liquid by flow
cocurrent to the simulated motion of the adsorbent from Zone Il toward Zone 1. A
30  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 normal sense and are interpreted based upon the overall direction in
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been desorbed by a desorbent material, is renmoved fromthe adsorbent bed.
The 5 .conWOIBHOFIM of the extract stream can vary from essertt/abdiyiold¥0%
desorbent material to essentially 100% extract conponents. The tems 6 JUN 2006
"extract prpduct”.and. "raffina roduct 'y n siteans .pr.odyced by the
process coWB'&Hﬁlc’t‘r'ﬂf,? i§ dowing i‘WgP%/%QggﬁJeggt nen%ébn%ﬁéfﬂ 'ﬁhﬁ”' P GQQ'YQ{Q‘F%
conponent ﬂdWnggﬂéﬁvn%ﬂfethﬁ'dﬁH QnSveriié) abbe®enf GHanbat, tIRnEYpSIAEAmMS g eam
and the raffinate streamw thdrawn fromto adsorbent chamber. The extract"

st r eam mayequivaleatrtoian upweardayihighierdecationria the champesnl y contain an i ncreased
concentration. 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 15 nade in Zone |, the adsorption zone. The
adsorbent or stationary phase in Zone | becones surrounded by |iquid 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 void volune of the adsorbent bed by a material which is easily 20
separated fromthe desired conponent by fractional distillation. In Zone |11
of the adsorbent chanber(s) the desired isonmer is released fromthe
adsorbent by exposing and flushing the adsorbent with the desorbent (nobile
phase). The released desired conponent and acconpanyi ng desorbent are
removed fromthe adsorbent in the formof the extract stream Zone IV is a
portion of the adsorbent 25 | ocated between Zones | and Il which is used to
segregate Zones | and I1l. In Zone IV desorbent is partially renoved from
the adsorbent by a flowi ng m xture of desorbent and undesired conponents of
the feed stream The liquid flow through Zone IV prevents contam nation of
Zone |1l by Zone | liquid by flow cocurrent to the sinulated notion of the
adsorbent from Zone Il toward Zone I. A 30 nore thorough explanation of

si mul ated noving bed processes is given in the Adsorptive Separation
section of the Kirk-Q hner Encycl opedia of Chem cal Technol ogy at page 563.
The ternms "upstreanmt and "downstreami are used herein in their nornmal sense
and are interpreted based upon the overall direction in -14 WO 03/051799
PCT/ us01/ 49104 - 8 JUN 2006 :
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which liquid is flowng in the adsorbent chanber. That is, if liquidis
generally flow ng dowmmward through a vertical adsorbent chanber, then~3JUN 20
upstreamis equivalent to an upward or higher location in the chanber. 6
Clairm An adsorptive separation process conprising: a.) passing a feed
stream conprising a first, second and third chem cal conpounds into an

adsor p€iamszone conprising a bed of a selective adsorbent naintained at
adsorption pronoting conditions under which the first compound is

sel ect hvel YAl etpined an a ﬁuanti ty of the selective adsorbent conpared to

t he second 8&5%8&%6 YWRHAPR PIORESE COPMIIMY havi ng a boi | i ng poi nt

suf ficient] i peEsnl L mahen Lo opidhaasond sparmounds, tanal by it

facil e separ ractiona Ist and with hird ~conpound

bei ng adsorbed oohemida cadsmslbeil int®afd A@sselio®toRBlcorhpaningad ek afst
chem cal conpound, and thus form ng araffinale streamconprising the
second conpound @nd&eddsor BEsRrbendr Mpainjaingd es8ntadserplien quuamalyigol t he

I i dsorb o [ ISl b
Comound nto comanent PRRE MR AR ) el B e R e Bes Wit on
has retained thenfd hehnGlies G/ sEREROENHsoRHERT cARBAFEE 19O BRhENY

conditions to yield an extract stream conprising the desorben conpound, the
first conpound ap@mphandhiwdhctimpolnrd; aomppandi hgvinge axbeiiog fwidam i nto a

dividing wall fracti.ongati columm .operated,at fractionation, conditions and
di vided into at ’F@?sl‘é‘?”gyf‘iq&%&e”% Yk P dedas degen |C°_FP88‘H?QO§h£‘? AR zones by
a dividing vall,iqbbile td¥hdrafieh BNdrddiRrapcasfdibAc Bhenafilhomgomgg each
havi ng an upper and a |lower end |l'ocated wthin the fractionation col um,
with the first eedpsaendrizeing assooped icoto 2bassdsmbent ta omssec @wienii cati on

at their upper ends w.th.an undivided upper, section of the fragti,onation
colurm and i n opB¥ ceARuHISE desnica C?ﬂﬁcﬁmpo d tmgo(/m{nrg ﬁnr‘?ﬁﬁ’&"ﬁ@i ded

| over section ofsitdmldARpiORGIhOBEOhHEBmMpAINY ¥hd B ddSorB¥hT RiFneRy r €am
entering the colum at an intéernediate point of the first fractionation
zone; present in the quantity of the selective adsorbent;
b.) passing a desorbent siream comprising a desorbent compound
into contact with said quantity of the selective adsorbent, which has
retained the first chemical comp-ound, under desorption promoting
conditions 1o yield an exiract stream comprising the desorbent
compound, the first compound and the third compound;
c.) passing the exiract sitream into a dividing wall fractionation column
operated at fractionation conditions and divided into at least a first
and a second paraliel fractionation zones by a dividing wall, with
the first and the second fractionation zones each having an upper
and a lower end located within the fractionation column, with the
first and second fractionalion zones being in open communication
at their upper ends with an undivided upper seclion of the
fractionation cojumn and in open communication at their lower
ends with an undivided lower seclion of the fractionation column,
and with the extract stream entering the column at an intermediate
point of the first fractionation zone; |
d.) removing an extract product stream comprising the first compound

from an intermediate point of the second fractionation zone;
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d.) renoving an extract product streamconprising 'the first conpound from
an inl er Regdipahg7Hpi Nt of the second fractionation zone; -1&%@5@;5/99@‘179?

PCT/ USO /49104 - 8 JUN 2006 e.) recovering a product stream conprising HEN 2008
third conpound froma first end of the fractionation colum, f.) renoving a

process stream c®dpri BBARyering alpesiusé streasneampdsingrtbenthird compbunddfrom a he
fractionation colum.g T im1l wherein the undivided
upper section of the f'%t%&dié)}ﬁggﬁ%%%@?%g#@m%cat ed in the upper third of
the fractionatiof) cotamvvingnd prb€esy eGeam ShAPHSIAY M iddsdebéMecHinpenRent

conmpound is renoved fromthe upper end of the fractionation colum. 3. The
process of clai'm1 whBP@& A sepend ead\af dbel fraglienatienceelommt the to

fractionatign c ' c Nt | ' Of ot actj.onatj

col um, rs::jllnqﬁ t heOJ’r-) 0 e@?eégr gfta%%é@rrﬂri eﬁ%“?mé M‘ﬂylgéﬂt nﬁe%oﬁ%ﬁh&ﬁls& Sﬁ%ved
fromthe |ower efrgctiination toRetn dsalocaiede M UAB. ubper! Misird ' ¢iC 8% frrictiohation 1
wherein the first and second chem cal conpounds are paraffinic

hydr ocar bons. 15°@uMmanst Kieepeocessstegam commpising the dlesorkentcampedoadds
chem cal conpou omat i ydr NSa:..6...The process of Caiml
wherein the thi P’%ﬁ}%‘%ﬁﬁﬁ' @sﬂp}qr}cﬁﬂéf&%fg&f%aogﬁg?ﬂpo ™ the first and
second conmundsTigd Grioge8d SOF REAMONt vidigin Adke AlildilidetO Icvé e $86tiore Xbf e t han

said first conpound, the product stream 20 conprising the third chem cal
compount i s rendvagionatian eokimeds losategain fthenoaveruppest ofi the fragtiopatiame

conpound 1 5. r endags 408 HBFpefieRS e [PRRER IhF ' BlolneraRinE T i
fractionation colhBved/fromteloREESAd tid FaBlinaisH edldnmime first chem cal

conpound is a normal 25 paraffin. 8. The process of claim6 wherein the
first chem4al cOwppreresssofaiain dfwhereirpthertirst pndesondichanaicah compevads t he

ooV, S ARG B EaBRg oLy o, by Goese searat s Xy e ene
para-xylsenes.i s SPHepracedsYof claim 1 wherein the first and second chemical compounds
are aromatic hydrocarbons.

6. The process of Claim 1 wherein the third compound has a lower boiling
point than the first and second compounds and is adsorbed onto the
adsorbent to a lesser extent than said first compound, the product stream

20 comprising the third chemical compound is removed as an overhead
stream from an upper first end of the fractionation column, and the
process stream comprising the desorbent compound is removed as a
bottoms stream from a lower second end of the fractionation column.

7. The process of claim 6 wherein the first chemical compound is a normal

25 paraffin. |
The process of claim 6 wherein the first chemical compound is an olefin.
The process of claim 1 wherein the simulated moving bed adsorptive
separation process separates xylene isomers, the feed stream comprises
a para-xylene, meta-xylene and toluene para-xylene is selectively

30 retained on the selective adsorbent, with toluene being also adsorbed
onto the adsorbent to a lesser extent than para-xylene, the raffinate
stream comprises meta xylene and the desorbent compound;
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30 retained on the selective adsorbent, with toluene being also adsorbed ,
onto the adsorbent to a | esser extent than para-xylene, the raffinate-8JUN J06
stream corrgri ses nmeta xyl ene and the desorbent conpound; -17 8 JUN 2006 WO

03/ 051799YBEFPUEW1/ 49104 the extract stream conprises the HEiobaR104

conpound, para-xylene and toluene, the extract pr oduct streamis ri ch in
par a- xyl ene, oveahBea@drattBREantESAPREDTY d&ddtBehObaRApSund PRrAkyIEHE arid I St
end of the fractionation colum, to provide an extract product stream
conpri si ng t ol udaiiened the sxtrack praduet steeam do righ irs pata-xylende syedwad vapor

removed froma | Qwer 0 fr i i .0_provide the
process stream toO %’PPW@%%&? E@ﬁl an @@hﬁgﬁﬁée%?fq%#gpaﬁh%%&@ of claim
9 vvhe_re| n _the UIQ)WﬁmE |t@%r@frid’é%?9éxﬂ‘éét39ré&§’ct'éﬁ\é%rrn céﬁﬁiri’sﬁi@] ®ludnieand a )
fractionation columm into the first and second fractionation 10 zones is

col | ect 6d and t Httadng istredmbeompasingtbe idesetbentis rrooved fromhaidweiat i on zones

in a controlled manner. V . . .
second end of the fractionation column to provide the process stream v

comprising the desorbent compound.
10.  The process of claim 9 wherein the upward flow of vapor from the lower
section of the fractionation column info the first and second fractionation
10 zones is coliected and then divided between the first and second
fractionation zones in a controlled manner.

g
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