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DETAILED DESCRIPTION OF THE INVENTION

The invention generally relates to a non-decreasing total
pressure/swinging partial pressure method of adsorbing para-xylene from a feed of
30  Cg aromatics comprising xylene isomers, desorbing and collecting an adsorbed para-

xylene enriched product, and isomerizing an unadsorbed (para-xylene depleted)
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30  however, the hydrocarbons present in the effluent obtained from the D2 desorption
stage are rich in para-xylene and ethylbenzene — substantially higher purity than
that of the feed.

The flow rate of sweep gas during the D2 desorption stage may be the
same as or different compared to that of the D1 desorption stage. Depending upon
35  the flow rate of the sweep gas, the effluent from the D2 desorption stage can contain

a significant amount of sweep gas. Thus, to separate the sweep gas from the para-
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D2 pX+EB Purity (wt.%) 82.3 80.7 73.1 83.6
‘A1 mX+oX Purity (wt.%) 96.3 94.1 94.8 94.9
D1 Recycled Yield (%) 25.0 20.0 250- 310

D1 Recycle pX+EB Purity (wt.%) 377 315 28.4 40.2

T SCFH is an abbreviation for standard cubic feet per hour.
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Desorption was carried out with the aid of an inert sweep gas (nitrogen).

The entirety of the desorption effluent obtained via the first desorption stage D1 was
20 collected as a recycle product in each of Runs A through C, but was not actually
recycled; however, it was recycled in Run D. Normally, in a continuous process,
portions of the effluent from the first desorption stage D1 would be combined with the
feed to further increase purity and recovery of the overall process. The raffinate
contained predominantly meta-xylene and ortho—xylene.' The D1 desorption effluent
25 contained predominantly excess feed, unadsorbed hydrocarbons, and nitrogen. The
D2 desorption effluent contained predominantly para-xylene, ethylbenzene, and
nitrogen. In practice, a portion of the D2 desorption effluent can be refined to remove
the nitrogen and then recycled (though it was not in any of Runs A through D of this

example).

30 Multiple runs were conducted under the various different conditions to
determine the recovery and purity levels achievable, keeping in mind downstream
unit operations necessary to isomerize, for example, the raffinate containing
predominantly meta- and ortho-xylenes. As previously noted herein, commercial
xylene isomerization reactors typically operate at a pressure within a range of about

35  atmospheric pressure to about 6895 kPa (about 1000 psia), and more typically at a
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WO 2004/ 099108 PCT/ US2004/ 004981 36 tenperatures and
pressures, high purity and recovery are obtainable in

wo boog/ovyipe of process. Such a pressure is i depdT/I82004/004981
integration with a downstream__sonerization reactor
with only the need for ten‘pera317ure adj ust ment of the
raffinate. Thus, expensive conpressors between the
adsorption unit and the isomableaati on unit are 5 not

needed. Exanple Md—abew—ﬁwl eis
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t he descri ptions acconpanying fhe same. as well as to

ExanpRen 2. PO El evd¥n seflotaht e pXdEB wer@2 condu®d ed D2
E +E pX+EB

e {rooelifhs gy g

conposktionsof thersHC f e, bé&RSW. WS8B004/ 689108 96.3

PCT/ US2004/ %?4981 4037 Taple VI 48gnditipns RugsoE -Noss
Tenperature (C) 223 Pressure ékPa) 4%421 vaeggoFl oW o -
(SCFH.MR) 9185 Fedd HC*Ebw (§Piin) 798 FeddONo/ HE™

Fl ow (ol / mplg) 0, 010 W . %§X+EB2¥t HC Féfd 35685 W . %B1.9

mX+oX yn HC feed 64y 4 4480 285 17.9 62.6 92.3
K 118 10 4416 269 17.1 62.2 91.9
L 123 5 4416 50 3.2 47.7 68.0
M 123 5 4736 44 26 46.0 63.3
N 123 5 4288 3.8 25 47.0 62.4

The observed purity of para-xylene and ethylbenzene (P;) was

determined directly from an analysis of the accumulated product stream from D2.

10 Instantaneous purity of para-xylene and ethylbenzene (P;) is defined as the para-
xylene and ethylbenzene purity of the hydrocarbon stream exiting the bed at a given
moment in time. Direct measurement of the instantaneous~ purity (P) is a
complicated analytical problem, but by varying the durations of the D1 and D2
desorption stages while maintaining a constant desorption time of 128 seconds, it is

15  possible to observe the purity of different fractions of the total material collected in
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5 D1 and D2 were varied. The data are set forth in
Table VI, below Table ViI| RA DI D2 Total pX+EB D2
D2 D2 Stage Stage Feed product pX+EB pX+EB pX+EB
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dur i egylbdreeromblecubdsi leve Ginetid diatietsargitabout 5.8 tAagreisaiolt 6.0 A,
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pur i Wyjenempfecylips fwhich ﬁaY%{W)?y‘F @Hr@etersgﬁﬁbout 6.8 A). Whlle the meta- and

ortho-xylene molecules do adsorb to some extent, they do so at a rate much slower

25 than that at which para-xylene and ethylbenzene adsorb. Conventional shape-
selective, adsorptive processes, such as the ISOSIV™ processes (which are directed
to separation of paraffins), teach that the other components do not adsorb to any
significant extent. This is true for the case of iso-paraffins on small-pore zeolite A.
Alternatively, equilibrium-based separations would suggest that the product purity

30 conlinues to increase during the desorption stage rather that decrease as the above
data illustrate (Ralph T. Yang, “Gas Separation by Adsorption Processes,” pp. 237-
274 (Butterworth Publishers, Boston, 1987) (TP242.Y36}).

The data show that collecting the last portion of the product in a sweep-
based PSA process based on a kinetic separation generally lowers the observed
35 product purity because that portion of the product, in fact, has a lower purity. This

result is not obvious based on prior art or the observed purity (P,) data collected



et hyl benzene i ncreased as the D2 desorption stage tine

i ncreased. For exanple, a 10 D2 desorption stage tine
wobkood0vreronds yi el ded a product wi th an obserremUS2004/004981

purity (Po) of about 62 wt.% For the observed purity

(Po) to increase in this manne?? the instantaneous

purity (PlI) of the earlier material (e.g., that

mat erduddg QobérﬁQﬁtﬁﬂalbﬁlflﬁgdsbr%tlori la@pdairrféﬁtedlmgfe.ﬂa8§ the practiced
second onlrgst aq%a |6} aE ’%g b st ant aneous %u X
(PI) T S ARG EUPTRR e PIPREY & ISR et Rty pnstentaneous
123 audty 108 dwec detdeninalibn f oldey ¢an iben maBe dyntdutinee Sptintization
be t natfinifds KRbRS bhoRLIiESRIHRGEHON Stages (and | onger

D2 desorption stages). Wthout being bound by any
particular theory, it-is beljeved that this phenonena

occurs because the separati 01)%8—"6%—7( | enes on nedi um
pore zeol i t fe PPSA Iﬁoe@stslcen e@ehohaé@gy bkﬁ%té?@lnﬁﬁé%@r The model

ore .ze | cal |
b6 VBB MR LS GPeeie S e o PRt Sasading to
5. 8 Me deaditions esanbedindxareplé @] Be part nethersimatativre thetedls@bent bed
ki netd éhbghﬁé@'é%ﬁé thernﬁ*PlothB ten %qu%l Q&Qasatné}uére @sﬁnﬁ%‘d to be well-

respective] herefore, wll adsorb
(5 D7 M. coBRe GPlh GO AR YO PRrGLel A Erdeled
have indepentierdly diThewiodelsadedrbertv can adsolh Both eMibéreeddhand all of the
met a

ext eﬁ%‘%‘*% nfbid, B o861 SR B0 1R o e AR O od Bod P stpucire
at whl R aﬁ‘&'{aél ¢ Kiplestie BAR-wiens PRk athdbrIZeRgsRath adsorb quickly and,
Conv ¢t o6 adnsileepas aSegictédmpenenid Metaplyieue afld oreeSGehs adsorb

SIHCh nfdeh FnBr% JIWLM‘, grRxEo g%&%s&% Er%tedéuf?gecéo%onén? For

separ ation of I NS tea
conp g#ne gmea%serpaqatea@wprkpnfsotha mpss—gwﬁfﬂr fateshetween therypid space
Thi s andsthé adsortfeat wdré 6t t6 amnméntalsietap:amaé bfiadsorption isotherms and a

Srm! lnegpﬁrﬁnréefgajcé éSprgknmatfg‘Lt g\rsrt]r?et é Mﬁlgt}/dn lj)roggres.';ec.% the ﬂOWﬁ into the

equi bri umbase arations wou

pr od ERE’ta"ﬁ) betiomyof §15 heg weiem}é@atﬁ(étq %*mtﬂ@ag%'g%ﬁﬂf hsj’PtSﬁ@yc'e
ggs or pt on I-St L{I’gg (shogtsnﬁr u%x‘ilvedfggé &_glﬁee%g\%gbtgg?ogjg PYI (Pi), and

ata illustra
Ads offiuend gormpasitiens fos one a!pa@rbegeed opETating lucﬂqr aptant Iptal pressure,
f’ﬁbi bﬁ:hf’:‘ﬁﬁtuatl 5@§§L@é’1swe199%3éraﬁo-ﬁpa43bcx$@@ secOht, Habag &G the
at collectin a
Lot oSG R o p1oBk. §ACLHR AR ol Sl dihat e g oo
geneindicatgd bothe censtanecuiiative/feed c@®:. pitatiodt! 5p aedonds, the effluent

b6 C 2k enei NP peaR G bbr@&yl@rfe ﬁrl?leetIW&Fi%E putif). fﬁ@t&t thlshﬁ‘r% the para-
| ower purity- This %e S not o Vi ous
e

pri of'eFENY Fthé' 'H%"ZSB%% Cfrgred: yThe 9’0665'?03 '@B‘PFté?fttr@os“eam
WO 20634da88Drb0i8ly RETHe ISR 0P HInODate8 prog®9sediu rAt mboud 254 seconds, the

CONV R IQiBBh fe%wm S QLA ifReRNBEHE B pticR's ?{?s FRB! Yat this

the practiced thod iS capable collecting t

pr odbRiTt e effient 5&5?% bespmEFere R i Metasntean agliathopyeng s the

@Pi ) parb-hgerdednerathyibabicas wefe adddrbkd. Canatvat saRd@cings, the bed re-

rout | I I on. [ nown by those

ski | Frg%ec?gésto ﬁg&g%étc%g oggrgm Ogrl@ﬁeﬁ;e PPSA process can

be nodel ed tying aPatsEtichl BYeanl Pihe thﬁoMeéxiting the top of the
bed contained substantially reduced quantities of para-xylene and ethylbenzene
compared to the feed, which in this example, had a para-xylene and ethylbenzene

35 fraction of 0.278. However, when the hydrogen sweep gas was fed to the top of the



used in this exanple is conposed of a single bed of
adsorbent material according to the conditions
walemandhesl in Exanple 2. As part of the sinul abCDUS200h@04981
adsorbent bed is subdivided along its length into ten
equal zones that are assuned t¥ be well o mixed. Each
zone contains solid adsorbent and void space that -are

m)de|b€&1| thé Qﬁ&@@ﬁ&eaﬁd ¥th IB'Jh%edED&%poﬁﬁb%O&&}%Btth& ﬂ&toﬂld@qhg bed

bot h g en ) {¥ ene I soner

Che BT ATEEP G o TP rbBGPHE dFikdiss dn owR I b te
st r uetdsormion ethge (A¢) bagenmt i ¢ nol ecul e. -Para-xyl ene and

et hyl benzene both adsorb quickly and, thus, are

consi dered BefeAY; i Brogushendift Niahast aossjiileneritarand generally
ot horextet atnm alib&IDI6E W), rpacdixyiene eand| @dibenasHd, ist RbS préfefible.

cons I For ch
of 't Roiifl 83 e85 REL HeRloBR P ST 306 Bbo, cePhpe i) as
bet we@Augt Her %mﬂesgphe@ulammwem Yiglsthe baert maderal B thet ghest
Iex peposamiat skityd a}m \mﬁnwegfon@cbsmé el dé@orb%tsfféag'ég%f BRfhpRes 2
i ne ri-yi orce _appr

pr og?’ésged E‘e Rie oﬁg J’)ﬁ%"g)??@ed ? BBA ﬁﬁsder%f’? ﬂt?egfatbf’YFe The
Hed ¢pent wwleﬁmpeta abeut 44 Gsiconds hed a gigaificantiyt inegerPRSAand could
cycl ﬁave%eﬁlrﬂdyélé‘d erﬁﬂﬁ’\f&tﬁeh@e(ﬁw&éﬁev&efaﬁ edgra-ﬁfefné V@&Lery

i nst ant an i t ~ CONMpo

or ST SAGR RO v bl wesPilon, Haes SBtRetan Exarig 2 and 3,
pr esangria the 'wyclthree-pa\dtfombeQ PBS8A gysterss\eusprit@deabate. Ofhe effluent
abougbtdiney %FQ&Q@QZG g&om%dstlﬁ Rifh ‘Fl%h&r}}%rlt)ﬂtﬁ%{hetf%éan but a low

was  not

3%” i ?f’d"ﬁﬁ ﬁfe Syg ﬁ%xy%’es ?'ﬂ‘ﬂlh&{?‘é'ﬂ’oﬂjra{”f?@) c Oy tpaftipn of the effluent
cunutcutdi aj® HavedeerureeledAo tretfeert tolloth ingeasedsbe otdnall para-xylene

ef f1 \efVery2and %&B@j wﬁ‘e}&;?ﬁn@# Wil BRr i@orﬁé/rlzgﬁb% Afakor. Tt]ls would

et hyl benze is tine, ar a-

and” BYRHER e Bh 5 Ghiareign deet e destroed Aeo Ry stsapg e tee-

cont adtfowrbed RRSAtysteam decreased rapidly as the
progressed. At about 254 seconds,

desorptlon st ages

the hydr ocdef b%?ﬂafee@atawm Pesde@inayimetd-aiene apderttooylendexits
ads ohpPPOA sgdterg @itk Al hydroddrbdntfiagtions | :aﬂcﬁut otah emielﬁ Ebr8pdnds to a
str n

or t h3o gﬁ*ﬂmgﬁa’éﬁgﬂ o5f5) D PR AL RN siored scoppabie for
ver e 28 @rtb%eommzawde@ct@@zn §é€‘!ﬂ‘?d% abquh@. 1B@ébq0é10 Thus, the
ent e2.%ehtid @8NP herdinafslisCyMGini the @cﬁﬁbt@ﬁlé Pdhg€ OThi M8 ratio of the

25 118 e 9 S Lfhe S ! oo BBl B popee o
r edUfoetptg) B%{W?‘?“t firass PQﬂOd (9h Bkouk Y2 preondscandt the beginmingnd the next
c Oﬁrh’il&@ﬂtndncstdgb e.b effln H@lﬂameb&pﬁdﬁls&geYafmkethe 'ﬂ@f& )@rlene and

Elg\r/vgver \a’/ﬂ? %m&fﬁélﬁr%ﬂéﬁqﬁégﬁnﬁgge%geq‘ @fﬂ’ ?’8 'Stoﬁ@"za“on

top redclar hwithom 20B4AGHD POBeROT/ $I830(1g.0@4@BrEssich) dmgdwithout

$dhe faiicr sydBRsLSNEf Q{yhﬁétmnzgﬁ‘@er%@‘aﬁéu‘ﬂs&goﬁx teleNBas no
t he bo tom‘%{‘&?”% i ncreased and procee to a

maxi T ‘Pu? SOMPHREHEL ERYPTEN ﬁ”ﬂuP@a‘ﬁe fer Beraxyiene and
ads ctiptewzens tezgery iAhigh ltebgatrs? weref @riadbased Vible was achis/ble in

has tﬁJ‘i@orF%qQQ%ﬁ?ea@B?s' ble purity, and generally 5
greater than about 65 wt. % para-xylene and -

et hyl benzemge ktegoPgtdeRerplich i@hvBn for clearness of understanding only,

35 and no unnecessary limitations should be understood therefrom, as modifications



Speci fying the sweep effluent between about 140 and
220 seconds (Figure 7) as product for the present

we 2eowbatioson woul d yield the nost material at tPET/US2004/004981
hi ghest possible purity. This would correspond to the
D2 desorption stages of Exanpﬁés 2 and 3, and in the
two-, three-, and four-bed PPSA systens described
abovgithinhe sdPe 6f the InG&Htio® RaRbagshakht Blthdse h rdif&HP skill in the
secoqgs had a significantly |lower purity and could
have®been recycled directly to the feed to increase
overal |l para-xylene recovery. This would correspond
to the D1 desorption stage described in Exanples 2 and
3, and in the two-, three-, and four-bed PPSA systens
descri bed above. The effluent obtained after about
220 seconds still had a higher purity than the feed,
but a low 15 partial pressure of xylenes (|ow
hydrocarbon fraction). This portion of the effl uent
coul d al so have been recycled to the feed to both
i ncrease the overall para-xylene recovery and inprove
integration with the isonerization reactor. This would
correspond to the D3 desorption stage as descri bed
above with respect to the three- and four-bed PPSA
systens. 20 The raffinate containing predomnantly
net a- xyl ene and ortho-xylene exits the PPSA system
with a hydrocarbon fraction of about 0.3, which
corresponds to a hydrogen: hydrocarbon (H2: HC) ratio
of about 2.3. Aratio considered acceptable for a
feed to the isonerization reactor is in a range of
about 0.1 to about 10. Thus, the 2.3 ratio obtained
herein falls within the acceptable range. The H2: HC
rati o of the 25 neta-xytene and ortho-xyl ene product
can be controlled by adjusting the sweep gas flowate
between tinme period of about 220 seconds and the
begi nning of the next adsorption stage (e.g. during
the D3 desorption stage). Thus, the neta-xylene and
ort ho-xyl ene PPSA raffinate can be heated and directly
fed into the isonerization reactor w thout subsequent
processing steps (e.g., conpression) and w thout 30
addition or subtraction of any material. Under these
circunst ances, there was no need for additiona
conpressi on equi pnment and, because the para-xyl ene and
et hyl benzene recovery is high (about 87 wt.%, an
i ncreased yield was achievable in the isonerization
reactor. The foregoing description is given for
cl earness of understanding only, 35 and no
unnecessary limtations shoul d be understood
therefrom as nodifications WO 2004/ 099108
PCT/ US2004/ 004981 41 within the scope of the
i nvention may be apparent to those having ordinary
skill in the art. WO 2004/099108 PCT/ US2004/ 004981
42



What is Clainmed is: 1. A nmethod conprising the steps
of : (a) contacting at a substantially non-decreasing
WO giioabogpoessure a gaseous mxture conprisi ng XYI/EsE04/004981
i soners and et hyl benzene with a para-xyl ene sel ective
adsorbent to obtain a para-xykene depleted raffinate
and a desorption effluent conprising a para-xylene
enri ched product and, (b) isonerizing at |east a
portlgy,cg|1 $ par a- xylene depl eted raffinate. 2. The
met KR G eIAg % 1, wherein step (b) further conprises

I songr i ZlAﬂﬂetﬁoH@on{bﬁ{.@-the%Yépﬁ&e depleted raffinate at a
pressure that is equal to or |ess than the

subst ant 'f(eﬂl | yconealﬂg Q%Q[ﬂ%@ﬁt’ia%oﬁ Qéc‘?éasu%r t%l%%ﬁrre a?’gasémgmlxture
met hod o

pressures of ?°W8"WIxé'ﬁ'ée 'sﬁnéebsnﬂ‘lg se%mb%rz y W'ﬁ be?]aiae)ﬁ!?"? gelective
| ess than theadSepast tapbiaiap paja-yisne ﬁP@E}eéé?gi"ﬁga'tdcﬁd&F°'P"°" effluent
pressure. 4. domprisingtalpare-xpdne edrabedptoduct and. her conpri si ng
conmbining with the m xture a non- adsorbabl e gas that

i S non-r act i N@nentidghat kelsea partioh tirtiee patarxylag depl@edaffitaiCt | NQ
step (a). 5. The nethod of claim4, wherein the gas is
present iThe @Bthéd 1B bHm 3 Uifeteli Qdt (bf RITIRRA SeHigRisest ibbaleridingethe para-
subst ant 'x%nlemeﬁﬂ&f rgfﬁrg‘aqeeé’ilg'prégsu]:eqpéfiﬂis e%a@%sdtj feSs fh§n lﬁQHﬁLtantlally

to or greater | soneri zation step pressure,

whil e rralnﬁ't%rr‘??sl‘{‘@“’(t%@eﬁﬁ?tl al pressure of the xylene
isoners and eth Ibenzene at or below the respective
condensat MoMeHPesstiRs: Brerihde syp e FEBhuPSUEhHA the xyiene
et hyl benzemers @&d etviveizhredisclespihas iteg subbentisye prs-dedreasiog Jtotal
contacti p@gsdate. a first pressure a m xture conpri sing

xyl ene isoners and ethyl benzene with a para-xyl ene

sel egt i vena%mw@ntsla.m alrinai Bonfbrifil @mbiing M@h t6ke Pix@feesl non-

raffinat %ds%ﬁ»gb@ ﬁﬁpg Rinlr tlvgmtrl tHeenﬁ&tur%ggm ih@'c&mgacf?ng step (o).

par a- xyl ene ed pro uct; soner|2|n
a segondT [ ess east

e me q?cl%nmc? whe]{efn tﬁe as IS Went Il’l an atmﬁunt FUﬁICle{\t to ensure

par a-'xyl ené
pressure “Iaé"hé(iﬁf’é?a”ttaﬂy - d@‘i’@&t‘%i"‘a{ Préssue hsee%'é'é% [Qjgreater than an
pr essur e.soferizdiive steptpreesirafwhis maintaiing v @erbial rpreskiee b the ixylene

pr essur e idomerd bRAdtSIbed 2B bt bitRiow ¥RAEectit @fdeHEBon pAlasures of the

2004/ ogg;aﬁe,sg;‘rér SRANGLA04981 43 8. The met hod of

claim5 erern um ot the partial pressures of

t he yI ene, ..goers ar nds et r}yl benzene is | ess than the
first présSure 8 ="Fhe mgf?wd of cI aim5, further
conprisin conb Wth t re a non- .

adsor bablt 'Fﬂ'a? I8 f\ﬁ%r’i’rePsé‘éech U RPTE AR AR ppgre and
during the Coﬁhyg)@@qepﬂgw@taé)ﬁra(xque selective adsorbent to obtain a para-xylene

depleted raffinate and a desorption effluent comprising a para-xylene

enriched product; and,

(b) isomerizing at a second pressure at least a portion of the para-xylene
depleted raffinate,

wherein the first pressure is equal to or greater than the second pressure.

7. The method of claim 5, wherein the first pressure is greater than the second
pressure.



10. The nmethod of claim9, wherein the gas is present

in an anount sufficient to maintain the parti al
w@eegmsries of the xyl ene isomers and et hyl benzeper/as2004/004981

bel ow the respective condensation pressures of the

xyl ene isoners and et hyl benzeng. 11. The net hod of

claimb5, wherein the first pressure is a substantially

non- decr easi n pressure. 12. A nethod conprising the

st ep& of : Thedye %E‘Sr?f S8 hgvhareinithe tHMe OlciBhBR T iPregsuses | b e Xylene

i soner s, igineslabeetintbaezenaindssahanhefirsbessurbabl e,

non-reactive gas with a pars-xylene selective

adsoebent The anetiot aif viaing s purtiaer yhpisieg deytingtgedithr @é frinas @ non-

and a desptdiabegasthd: Is WeHeadhiR/WRh tre hmreadum@rt@e coxtxét.ﬁ‘dﬂs@ep (@).
enriched product; and, (b) isonerizing at |east

Itoﬁgt g(gg Iolfhe mfﬁocf)@&%m)ﬁy\lvm tﬁ@&k %tp?egerﬁ fah %H&In?sufr\é‘@rﬁ (o%‘\J}nam

o 1§ nat (7% PHL e gf e g ot b P hegtene o bl e
i somer i z dPIPEVETPRISNIRIAPLEFFUELS oI XYienerEAMSSANH PYPenIcae:
partial pressure of the xylene isoners and

et hyM"benZiba@etipd efrclalie b oheren eherfiest pressiievea syhsiaertiatyowrn-esreasing
pressur esorédburé. ne xyl ene i soners and et hyl benzene. 13.
The method of claim 12, wherein the gas is present in

an agnpunta Gsthddiceh@iehg thostgestire a raffinate pressure
greater than the isonerization step pressure. 14. A

met hod cqapr i sdnting réemlﬁtﬁr@fé&nﬁﬁmg fyfthe RO GhrlyIB&hzéhe, and a non-

gaseous m xt urc?sor%%brg;rén réa%g/e)(¥ v?tﬂggar %m%e §el§:¥]\% adsobbent to obtain

et hyl benzene

to obtain a pSF%[a'%‘Sh"éﬁ%"'eﬁféﬁ?ffé‘Ftéd”d?‘&F?’P‘Hﬁﬁ@“e&h“@ma”s'“ga para-
desor pti on ef ktlapeptrickedmeducsemly a par a- Xyl ene enri ched
product; and, (b) isonerizing at |east a portion of

t he par a-(wyl eisemetieind @teed apafidniofithed ©mra-xyless dplated lafingtesm of
the partial pressures of the xylene isoners and

et hyl benzagaeinitee gdsas sreéeiin ah R@iodnd bdficiept te 2B4iFea @fffinkth @ressure

m xture. ghaatolde Ereg'f@rttIhEQQn %Bm&‘zﬁlb%t;pzlpres‘é\mg Nl mdifiSnidgQhAlartial

pressure i s sub

D004 000 RIS ELTT UEoUsH (HREB e HvEES Rty of Ry jng respecive
cl ai m 14,cougeasaiqnpresuess of thp xviedq gamers apbeyiearess.

I somerizing the para- xylene depleted raffinate at a

pr esdlir e Tthiaethpdsof glgipalR. whereis thelgasis PierahN fhamqupt syfficient to ensure
pr essur e.a raffinate pidagurd1@édted tharothe isdnadriratidn/stepfotesduree r

conprising combining with the m xture a non adsorbabl e
gas that A GetidBohiifg the/Qepdot h t he m xture during the
contacting step (a). 18. The nethod of claim 17,

wherein tie g@&\tabtﬁ)gﬁrg%&%ﬂbt mlktUre%Bm;ﬁlgBdJmemSiéf)ff\é@bﬂf@thytbngene

ensure that pg a%ble rs%%a% %déoﬁoelﬁqy %Lt\?\k ﬁ ggra W egg gp!leted

than an i sorrerl zat (Ke)
mai nt ai ni ng tf?@"ﬁ%\r"l"i’a? dEﬁP@E%‘uFfEUEB‘f CqTIpEsingy P ehfEa-xylene  enriched
i sonmer s- and evpiaguchendizene at or bel ow t he respective
condensation pressures of the xylene isonmers and

(b) isomerizing at least a portion of the para-xylene depleted raffinate,

wherein the sum of the partial pressures of the xylene isomers and ethylbenzene is
less than the total pressure of the mixture. '

15. The method of claim 14, wherein the total pressure is substantially non-decreasing.



et hyl benzene. 19. A nethod conprising the steps of:
(a) contacting a xylene isoners m xture and a

womoo4aoaoes babl e gas with a para- xyl ene sel ect PBUS2004/004981
adsorbent to obtain a para-xylene depleted raffinate
conprising hydrocarbons substagptially free of
par a- xyl ene and a desorption effluent conprising a
par a- xyl ene enriched product; and, (b) isonerizing at
| eastié.a pibe triethnd off clainin @4, penerain Xsieb én durtierplombrisds iserfidrizinathe para-
wher ei N toienedBictbdrafiiil-at £pEdslrd alik édialttd ' 1683 KintFotal pressure.
during the contacting step (a), and the gas is

present e %th@%ﬂ BibimSHf furthdredkprisAg QBrﬁMﬁlﬁew@ the mixture a non-
322| tetoegyarsobfca thartmlnc?nbrEaa}:Ewe |til€him{xm?e X lteleepngzstfp (a).
Lh)e(t - tgoJ] %ﬁleg ? wravérelgtihe Igas IE gsesengl gn ﬂ'éw%t st@ment to ensure
m xt ur e "?1 the'F‘?i@! PARSEUTOE eBY2l Ry gtsptecthan P isamerizaten step pressure,
wher ei n - twhie mamsiciat thegariit @essfrapf thesxyeae isbregls-gndtethylagnzene at or
subst ant lb@io\lvytheofés&@t% CEHRUNEatiH QRBLUIR. oPZhe TBnTRIoMEd and
of claimJ} % grein the gas is present in an anount
suf fici ent Po ensure a raf finate pressure equal to or
greafer t} ation step pressure, while

nai n%ggl ni ngq'foacom "S"t'q ;5’r efgsure of the xyI ene i somers

and ethylbenzen t he r spe

condensat®on FYE g@@l raége"(?f'”f"ﬁ'é W' B ﬁ%SP Eabé‘?w@s with a para-

et hyl benzene. xylene selective adsorbent to obtain a para-xylene depleted raffinate

comprising hydrocarbons substantially free of para-xylene and a desorption
effluent comprising a para-xylene enriched product; and,

(b) isomerizing at least a portion of the para-xylene depleted raffinate,

wherein the gas is non-reactive with the mixture during the contacting step (a), and
the gas is present in an amount sufficient to provide a gas-to-hydrocarbon mole ratio
in the para-xylene depleted raffinate of about 0.1:1 to about 10:1.

20. The method of any of claims 5, 12, and 19, wherein the mixture in the contacting step

(a) is a gaseous mixture.

21. The method of any of claims 12 and 19, wherein the contacting step (a) is carried out
at a substantially non-decreasing pressure.

22, The method of claim 19, wherein the gas is present in an amount sufficient to ensure
a raffinate pressure equal to or greater than an isomerization step pressure, while
maintaining the partial pressure of the xylene isomers and ethylbenzene at or below
the respective condensation pressures of the xylene isomers and ethylbenzene.



