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XYLENE PRODUCTI ON PROCESSES AND APPARATUS W TH
| NTEGRATED FEEDSTOCK TREATMENT FI ELD OF THE | NVENTI ON

wQ 0@90}79Fhi s i nvention pertains to aromatic  PCT/US2008/069309
transal kyl ati on processes and apparatus. In
particular, the olefin content of feedstock can be
reduced in the processes of this invention such as the
transalk%%ation of aromatics for the production of

xyl ene. FKEENK ERQLIACTIONpPROCESSEStANBIARRARAEUST
reduce the 0 as
hydrotreatﬁggﬁg#égﬁ%ggﬁgg?oﬁgEgﬁgbkﬁgggﬁﬂgrg#ﬁﬁrcIay

and/ or nol ecul ar sieves in xylene production
facilities. BACK I [ 0002] The
xyl enes, para-xyfﬁf@&E%éEg?bgkéﬁ%ﬁgﬁt t ho- xyl ene,

e ipgportant. i nternedi ates. which find w de and vari ed
100615, EBR 6P inn BHet o Sy LBk BPA Py s rpangaracs. In

partftlH atht Qi Bhdar sEE&RURRLA Be AGtufedMh (RO plose48ESK thiR invention
the manufacture of synthetic textile flbgrs and

such asstha sransibkvdatiopl of neomatics §@dhé prodhetioneefudylaaeu e afvention is
lastici.zer azq dyes d.preservers, etc. .
ool B o e pEeuceiBe bt PhreePHaPlERRyGichas hydroteating,
hydivgeflifon] &l rdiag Wigt dldypatd/@melEcty e s IS ONBISprbd®ion facilities.
catal ytic reform ng and ot her sources generally does
not match that of the sought isomers for chenica

i ntermedi at es FHCKOROUWND OFORHEEINGERYEHNS t he
feedstocks to generate nore of the sought isoners.

000290031 L ' ] ' .
O ot STy le Jnet XY RRE Spd Srohl RGIEhEE: pmpopions
integuadages whick finCovideambyaicidsippliationm ghealicaltsyttheses. Para-xylene
upogfpgﬁﬁgéé}g?l?@g?%fer %ﬂl&?]ﬂgﬁ&a\{z@gﬁggg 1 ! t?}é %Ja Efa%pu?‘e 8{ syqllt)hre%c textile
fibe i PR TN, Mc@NRYMistiBePAHY flanXtAL@RESH pl ki8S ,04y38 ' wood
conpetitive aspects with respect to such faC|f|t|es
prespiyersugic nigriteenyyiens isdeedstockher pealigyanbpdride. pradystioor The distribution

r ' £ sche as._been disclosed b
of xRSTRLhER ARG g SRl ol SRR G PP B TRE D g hatof
the Jougledsargs f@ahemitaEdidrinediates A8d thug Wi prob&edr Bynverts the feedstocks
McGawHi | |. [0004] Various sources have been proposed
to 2§ISFatGERECYih eoughbitalFPs as a feed to a xyl ene
production facility. The nost prevalent are the
(00084t al Tha produstion of nlends in apfatiers domrmercisHy imluzepyoalsl fysiliies and is

e P B LR 0 A IR LS 8 R ok
throwdhestieaim@o 0P BUMEEzdtival tgishlgyReibn afd YisploposREetiin to product

xylenes, but also other competitive aspects with respect to such facilities including capital
costs and energy costs. A prior art aromatics complex flow scheme has been disclosed by
Meyers in part 2 of the Handbook of Petroleum Refining Processes, Second Edition, 1997,

published by McGraw-Hill.

[0004] Various sources have been proposed for monocyclic aromatics as a feed to a
xylene production facility. The most prevalent are the catalytic reforming of naphtha
fractions and pyrolysis followed by hydrotreating of naphtha fractions. These processes
typically produce a wide spectrum of chemical compounds including not only the sought

monocyclic aromatics but also polycyclic aromatics and olefins. Polycyclic aromatics and
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nonocyclic aromatics but al so polycyclic aromatics and

ol efins. Polycyclic aromatics andolefins are typically
wa@ewes119abl e inmpurities in xylene production PCT/US2008/069309

facilities. They can have a negative inpact on the

product quality and the efficiency of the processes

such as by requiring additional process steps,

reducing catalyst life, decreasing stability of the
olefiygatipically yndesirebla dmpwdiéesi in ablcae prasidiean feoilises. They can have a
neg%ﬂleylﬁ%f)%& dn e ?P&h&c aﬁ{ andthe gt{ﬁme}/lcg/ §fn?‘8 pggcg%%,? flécgl as by

atron rromt es red nonoc

requ'lihﬁg eddigomy pebepal sydpy Cﬂetlﬁcm'lg o4tRlly bt e aleCrebifp s@bi3iposEte product,

I.n any suitable manner, usually as a fuel, and thus
andg I‘fé\‘ﬁé“g ‘é%éélfa%l"{ﬁ’éualcpqus Palysyclicrsomaigiare pipecally removed by

distPRLYE Yrﬁiﬂ the ﬂéﬁféﬂ%&ﬁcgaﬁ HEMERRY efrhte§edre¥n%vg<§ E&% clic aromatics are
nmonocyclic aromatics such as tol uene, Xxyleén éﬁd 8%
themdip@syE bi 0 anycoBdtile maﬁﬁ)@O@uaffjﬂ es glfiel,idny t}m‘s Haeetbsser value. It is

treans to t rious process units withjn a xyl ene
also G AR R PALICTE g g B S6T BT et T abion oW B ReLisE pegmatics
suctPy tBﬁ{eH@Q@ﬁaneE d €¥RMRInScydibarfh&idn content of
streans to some process units of xylene production

5.?0! ! T%é &u%ql u}é Qf:llefﬁﬁj %t?«gmﬁshg thd %@ﬁ)ﬁk ??’c!&@gsl ks w}éhﬁn a kglenfi production

In are recogni as a con
famhlly i$ nlao spdcifyddab icosuré pegeapafdrmanao e rkamplal thp bitini coatent of
reduce the ol efin conteat to an_acceptabl e | evel

Stfeft%ﬁ?g ' SUBF PIOCEY WS Pf RYIENC RESAROPRFIHUSS: Hickiding the
tran§a¢l§‘3¥tﬁin RIOKAFARA. SHRR, @iéﬁl’i‘mrr@&fg%%ﬂ '39% &yntamm tin

rogenation, and treating wth a ecul ar
tram:»‘plﬂe}d@tsm fepdfide apeventpna pearpbelsao mrblné merm@dltefm onan

rodu t|on facility feedstock a
scod RIS T G R BB 4 bl Bt PERa Gt Wopess atuch o
hydfogeatirg, Hyd¥e&lativn tandateaiife with chlyandior ARl ®usr sRV&S | O8fins are for
are converted to oligomers which can cause fouling of

exarpplg cemgipnlyreaayed fropothe pelene eragdueion feeiditefesdstockeindéirng

mterrrr?éd%gét&%(r)&r??ig%l{ fi déa?:%ﬁ!‘y‘&hﬁythgf‘a%ﬂﬂ& %goﬁ’@ trea{m §i lglacrl]z%y treaters,

oleﬁﬂlls ammnad:rtdalub d)hgomérstvﬁﬁcfcmnﬁd @utisg af te [al'a@d Cﬂhe lcoffto operate
enes. 8Jrl\{ibreover cl ay treaters can result in

clay § e&g?rsatr}c Tngt reladinedhey it awhéﬂqymudésmﬁ%gf theegsganic
conthfihafddfd gyﬁrbtlayf %ﬁ%ﬁlﬁc%ﬁﬁ{aﬁ&a &L@Is RoARRIBAL &ale
2+ as et

rings havin Ituents suc benzene,
pmﬂpmupihbén@eﬁﬂpuamd'mayhyMEmhyhb&mhémemymhunofMEOMﬁhm@an

:
o TSR S S B RSy s 2

SubS{IWMh&H\hS[&H)}QQ&nZIH@ phdpiaihb R, SREBEESIH SR AthuQthe value

olefins in a transalkylatlon process wherein aromatics
of thg peomasigdeedstack for tbe prslugjorepfchenzencatolumb ood meang istrbdiced.

invention is a process for transal kyl ati ng and

renoving olefins froma feed stream having a Brom ne

| ndex of at | eastUMMARY OF THE INVENTION

[0006] The invention enables the removal of olefins in a transalkylation process wherein
aromatics are reacted to produce xylene. In an embodiment, the invention is a process for
transalkylating and removing olefins from a feed stream having a Bromine Index of at least
50 and comprising an aromatic compound having at least six carbon atoms, said process

comprising contacting the feed stream with a transalkylation catalyst comprising an acidic
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50 and conprising an aromati c conpound having at | east
si x carbon atons, said process conprising contacting
W@ b@oeEma7 stream wi th a transal kyl ati on cat al yBET/US2008/069309
conpri sing an acidicnol ecul ar sieve and at | east one
nmet al conponent at transal kylation conditions to
provi de a transal kyl ati on product having an increased
concentration of xylene and a Brom ne | ndex at | east
molgggen sigsrand ahlvastpae Ba@@hcn@ppn@é xat winspliglatior dodiviersrto provide a

tran%gg)qg%]mjl % th '?ivm an mcrezrsg% gchgrgﬁétfoils(} ng%nf: élg(;ij g}ﬁéx&wme Index at

leascmrlbﬁéﬂga@ﬂﬁfmﬂﬁnﬁllﬂld@ﬂbﬁ/&y@ée!d(lsn@ﬁrﬁﬂat| cs in a
Xyl ene Loop process while enabling reduction in

OOWletﬁiwﬁﬂﬂx@ﬂ%béﬁhﬁﬂ;ﬁ&ﬁk&sa%%h%Oﬁa@QQQmPﬁ%@&&&%%ﬁ%&%ne
t hose which conprise separating the Xyl ene Loop f
isorpgrs frpatﬁeﬁdﬁmk angrrisingatéfors and ppb@ycrldzeararngmssamelene Loop

S|n X e subj X tre mto
pro YRR BB e P B8 A O oo P Processesar
thosefwﬂlclemmgﬁgee;aparﬁmr@m& b@l@@lmblfwi eyt &R®nhlsRNBation to provide a
separation to ree uilibrate the xyl ene isoner
stredB SEWRTIPIAL Xylgges. & e@@@;ﬁm Kyignasirepigeelestane oene isomer

sepe&gtficlnu Esm'nebgm & (g:frf]ig Et?f{é?r} frg{n 0%1 g%l%ﬁlg? lee};gfsg%fr%p g‘{p%a%on to re-
equitibragt theaylenh &ox:;dr eorcearhtivs, arfdX@O@]ink an wonerati@ ihent to the

I S,.1nven on at | east a portion _of a feedstock
fracewﬁs Bf%‘? [APres e piaielie oL GDPIHS YTt his WO IGFEH therein as

theﬁ§ﬁﬁgg&&gﬁ¢ﬂl3lng C9+ aromatics, such as, a higher
ling fraction fromthe xylene colum, and the

00682"13' Reg e?xtnﬁ ?r?]leﬁtsbf ?in%%ﬁt?cq] %P]{:Mt%ﬁ)%ﬁ (}W(Lf%t gcﬁtoc]k comprmng

ndi t1ons C|e not rease th
C8 ammamstanatule:fms hutorabised tvith fasose comgfising C@F}dir@ﬁﬁt\/csr $uch as, a
clic, ar matics to nocycllc aromatjcs. Thu
hlg}%églﬁfﬁ% EaSiqi g thFdene AALHER G dise emined greapes Sabieqsed to

tranﬁﬂl@}ﬂﬁ‘dncco‘}ﬁﬁi‘aﬂ QfH8icAORN: 3L BInQERE 1Sk glé&%ﬁ@en‘ﬁratlon but also to
etfreat nent su

el i'm nate the need for pr
remmlcfunmlmgyerhp@ngénathmm,cs anohosdgyliamehhaics. Thus, the

ar. si eve tre eb capita
P f"cs%?as té’} ‘?{EIO&S’Q’ te§‘a té% ﬁég(ﬁﬂi’r\éﬁ‘f“d%e‘%ﬁo‘% ‘%P?R\ng@%f
redub®0P8] minh@Ur@ndedifor ﬁre&@ﬁﬁﬁ'ﬁ@ Jueh 4§ Ry Ebir&tin@f h CPﬁﬁ‘ofzzenat10n and clay
appar atus for practici e% rocess in accordance wt
]

and/phmglecyipesieyolicatne Gr ing qagital agd leperating costs.
representation of a reactor system having two separate
react or vessBREEF MESCRIPIIORY Oat Tolk RRAWENGSri zat i on.
[0011] Figure 3 is a schematic representation of a

[0009pactkigus)iSt estlivavitieglepicHomgl & dppacier fov pasedingaptdtgss in
t zones therein for transal kyl ati on and

accor%%}&’?tg lﬁ 8}}’ ention.

[0010] Figure 2 1s a schematic representation of a reactor system having two separate

reactor vessels for transalkylation and isomerization.

[0011] Figure 3 is a schematic representation of a reactor system having a single reactor

vessel having two zones therein for transalkylation and isomerization.

[0012] Figure 4 is a schematic depiction of an apparatus for practicing a process in

accordance with this invention.
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[0012] Figure 4 is a schematic depiction of an
apparatus for practicing a process in accordance with

W@ Ri0g/017199Ent i on. DETAI LED DESCRI PTI ON OF THE | NMEMUSIONB/069309
[0013] Processes and apparatus for the production of
xyl ene isoners are disclosed, for instance, in Robert
A. Meyers, Handbook of Petroleun1Refining Processes,
Second Edition, MGawHill, 1997, Part 2. In a
convent|ondPEB@Hé@%§3E%CR¥ﬂEQ@J6HbamﬁiﬂNNEWEHOW1ty
feedstock conprising Cg aromatics and olefins is

[0013]act Ptmcasse@l ambanp@m%efObénmoaam of wlumeqmcxh ere disclosed, for

f,racti [ n
i AR U 6" PPt P o PiaRetBn RACERSS sscpa Ediion,
Mc@ﬁrwe}myl 1@9& PHONEMS: @nveRicRaBSbedsS, 4 B8EIB8Mictibh Sadi®S§ifeedstock
sought _isoner is paraxylene, although ortho-xylene and

conpais B, GH ApraatiRs anil piefio infsrctioated gpnerr@a@ perrsne Afd @luene, then
eubj%gtga E@%rh&%n%pcﬁstﬁpall’%gtl 1%5‘@ célﬁl%g‘%(? Br th: d af zgﬁgap % Plrsam from

reami1s | sonerize rec C e Xy

whlmthﬂmmahsm x@fldﬁ‘e&hﬁﬁierﬁohh@i‘@t 1sb@¢dviefb@ fhaehdsoFought isomer is para-
contai ning C9 aromatjcs. The C containing feedstock

xylgpgyalihough %’W SHaRed metgrodisdoiting sayaersiakapphisations. After
sepat SR @k % 61(;&9 is8mef! é x% afdlﬁ%gtfefam i 91&2@%{1%5 &%&'&&i to the

the Cr ar cs Int ene

xylemio @b hinmi \nljjlch lalsmt(b\aﬁesfaéﬁg&tr doHing draatioy t@nEnig @il afon®@ilics. The
facility is typically derived from petrol eum

Cs Cﬁfl@é&%&{%ﬂw gay bg Fréfﬁﬁqnﬁ@d@a@léfrry@tivcs ayb G #hgepdrating the Co

amrﬁagma f&wéd napﬁ{gﬁﬁ@pg a»&s%ngjgé ,gﬁ&a%%oﬂxm

rotreating I ons € processes

d h |
0o oo B{%ﬂﬂé FioghalFT RO toSa i PERICAHER facility is ypicaly
derlmﬁrﬁgrgféﬁm%gcéglﬁgm %{ Cfr&rﬁ‘?l’i@@aﬁﬂ}fﬁ&reﬁﬂ% oLy %ﬁhﬁgcf}actlons or

compounds. The feeds is typicafll racterize
from pymetysisffollewed by hydabtr@sink iof ga[denmﬁracalnds i TleesEpchcBoies typirally

prodi} & ido el o Shern B oBiodbn ot SUBEHE (e ana
Sl
St e SO0 e T

typigadlyyphagetetiped wycwfpﬁsd@u@ Boiting Reint pndyits BediBodig Rognt. The

e o 2830 RSy L3P 06,5 RS B b Sl g v
boildds deradmBeid biyngS Pdi MethodDPSs7 ﬁlhﬁﬂﬁt&ﬂ@i@@létﬁ)n@@%ﬂﬂﬂﬁ Typically,

from.3400C to Q0C i n anot her enbodi nent. Thus, th
the nd-Bilipg EO%g)f Wgsefmpﬁ PrAdyeiiqn fagibisy feediteck iapoleatt 240°C and the

feed&BHPEg(F ?311 gzlst gﬂﬁmﬂ%btﬁe {?RiPcﬁM@ aréi eﬁnbodlment the

Typi c stoc contai ns alI pha FCs an
End B@llingr@lmW rﬁnhm PHECUdi280°Gaahid G403 ah3@S Chie na@her

emb%% Hilg g%:fdgtgglg }glre]l? ﬁfgﬁg@&gﬁﬁﬁ&)sﬁﬁlatgcb%g}ntalng Icompounds and
poly@f@i@@kd}ﬁﬂi&olnﬁ%ﬁn&@ Ay plQG: the feedstock contains aliphatics and lower
boiling compounds including aromatics such as benzene and toluene. Often, the feedstock
has an Initial Boiling Point of less than 80°C and in some embodiments less than 70°C.
Consequently, a feedstock may contain Cs and possibly lighter aliphatics depending upon any
pretreatment such as distillation to remove C4 and lower hydrocarbons. A feedstock may be
tailored such as by prefractionation to comprise a more select group of components. Also,

multiple feedstocks may be provided simultaneously to a xylene production facility.
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Consequently, a feedstock may contain C and possibly

lighter aliphatics dependi ng upon any pretreatnent
weawwoe®3di stillation to remove C and | ower PCT/US2008/069309

hydr ocarbons. A feedstock nmay be tailored such as by

prefractionation to conprise a nore select group of

conponents. Also, nmultiple feedstocks may be provided

si mul taneously to a xyle roduction facility.[0015]
[0015]xy| Areyl w%qqn@n ffrcsletmfee:fgtopb avythaek thempripavidionhset forth in
ThbﬁﬂppOSltlonS set forth in Table 1. Table 1 [0016] O

e C+ aromatics in the feedstock, 1 to 50, often 3

to 30, mass percent are pob¥§%k |c aromatics. The

ol efin content of the feed and other streanms is

usual |y [report e@nonéntBr Om ne Indgéﬂfgxg&gqgly fhe

feedsto¢ck _has a Brom ne | ndex of %east 100, iin sone

enbodi mertlphaties, Blsmdlnwet ndex |s at Iiézhst 300 and in
600.

ot her enhodi n"'c:‘nt S 1 oof-n Frdex—s l-east

[ 0017] TEQW%W5ﬁiﬁé ‘Eg%x is dn |nd|cé{6¢ of thelolefin
cont ent | ATHBa R0V d;ndex 1§ determ ped 1n accordance
with the_procedure soelled out in UOP Met hod 304- 90,
obtainabBennhmough ASTM I nt erjnati onal1-1A00 Barr |Har bor
Drive, Yest bUHQHUHUb“c“, PA+—USA—tR—accordance with
this pr)gé a sanple is di ssol ved?i 5 atitration
sol vent qga&gmﬁkgg a_catalyst that abgggin the
titration reaction. The solutlion is titrated
pot ent i Jffetardmmicsy at roomtenperatud@ldth a 0,01 M

tratlion l1l1ISAS..2

brom de errate—sotutt+oer—Fhe—titratd yses—a
platinUTtthWEQTFﬁg and a gl ass ref er éce el ectfode in
conj unction W th a Tecording potentiometTrittitTator.
The Brom ne Index is calculated fromthe mlligrans of
[001k6ﬂ om Ofthe @S urvathtipein thdBeegsotk, e HABES TR dsh Bercent are
conditigns. It should be pointed out that there
polysY QUcarom it TR OMITOREN Of A dAIOFE 384 MBEhSEESMS by Usually

repoﬁ%@% Q@r(!)rﬁﬁil%)indéxnc g’l}Bgd tlﬁé}%@%&r&%@a gﬁjlﬂ't@rlﬂge)! ija%)feast 100, in

Aromatic Hydroc ometric ation
somA@ﬁbbcbrr&mahe BBroin: hedekrisletdeadt 300 ombin ahdhetttodandme Bromine
Ind Iec%g tric Titration"; and ASTM D 2710, "Broni ne

efﬁ%@Qag trol eum Hydr ocar bons by El ectronetric

g ghﬁl Informati on on these ASTM net hodsi s al so
[0014), 5 | L Bropripgindsran anripdicalar plotgolefingonigst hbee Bromiog Index is

detetrSinB@In KRIMIMAL LN IR aﬁ@&huﬁfslpﬁq&fs&t% U@iﬁ“ﬁfet}f&@%ﬁ% Sftainable

measuring Bromne In ore It 1sto
throughd&$ EMolottrodtmnal;, h@0 Bamdfdrba Dnred, Wésst GbndBiohoikea, PAdBSA In

herein.are as asur ed hod .304-90 on
sccof el iR PRrPaiie. SO P e 1Lt HERHTR B TR sy piging 2
catalyQQRat aidi8n e @RRIORTOLBH] Phe EAGH Y infaRAFHQEBmetrically at room

conprising olefins and C aromati cs needs to undergo

tempepasigre it a .81 M Hrpewide-bromate solution. The titration uses a platinum

indicating and a glass reference electrode in conjunction with a recording potentiometric
titrator. The Bromine Index is calculated from the milligrams of bromine consumed per 100
g of the sample under the test conditions. It should be pointed out that there are at least three
other standard test methods for Bromine Index, including ASTM D 1492, "Bromine Index of
Aromatic Hydrocarbons by Coulometric Titration"; ASTM D 5776, "Bromine Index of
Aromatic Hydrocarbons by Electrometric Titration"; and ASTM D 2710, "Bromine Index of

Petroleum Hydrocarbons by Electrometric Titration”. Information on these ASTM methods
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its olefin content. In accordance wth an enbodi nent
of this invention, the Cg aromatics containing

WO e@do13k is mxed with a Cg aromati cs streanPCIAB2908/069309
is preferably, the higher boiling fraction containing
C + aromatics fromthe xylene colum. This mxture is
subjected to transal kyl ati on conditions to provide a

transalkylatlon product havin eater anmount of

is alegaumiadlaiiemaA Y B Jesmagoasti M#%l' 3O hinget equiyadensfo each of

thede 12 ogle?h%%d BF nied 'ﬁrggurgeeﬁgé{ Qﬁ&efgpe 'itqg t ?e und&s{ood that the
aromatics streamin e mxture can vary

nuntdrical vatds@f I&oﬂneiemm erélih afde dsandisdred rbylmb Mdmmsmmo only.
enbodi nents, this ratio is between 0.1:1 to 2:1, and

[0018] ot fl“afpr@ﬂﬂ@ﬁj buTRblcSfebd streanP@tHeRYldde Bodp tthe iylgﬂé-?roaﬁ‘&ion
m xture wll usually have a | ower concentration o

faciity tepdssoqkramprismerabelistasd ICs agfmasies needs t hageras ragigwent to reduce
its &%rgﬁ(gltst’enqr %ﬁ %%8{‘%&‘?4 Vevﬁ% 9112%&158? lﬁe:ﬂte éﬁgtg sﬂléntngiagﬁa %3 aromatics

con@ﬁﬁﬁ@fttedﬁf)cli fieniked dlithar@Matdmedick Brdane whiot idrp?eféiraﬁlby the higher
xyl enes, and in other enmbodi nments between 5 and

boilifgsfsaghien sertingte € arematids feano thetxybmeicalutne Fhix mixtarcds subjected
to tx)é}(% ?lg' Rion cogdl%ons g)htrgxrfllqe mat | l@/slatfq%g)r}fzzfg cgpapgg B greg.fer amount of

are rese

xyle(nbﬁmi’déenfbdpbddsBﬁo@hﬂ@Hﬂ):xt Q’h@nﬁﬂ's @li6 BRtHeQS, drémht® containing
m xture is,greater than 0.01 :1 in an enbodi nent. In

feedstosk fre thedivb einsis straaein(the mittee cpmwgryt wld@én é?ft«troth(Sgrauo is

[ reater .t )
bet»@e{ng'@lngﬁot hl&glorr‘g t glos%%l ebrr(le O unenQ%?}g iatIO 13 bEthen [360’1612 1, and
in offletiembaditnean sais yiwakh OB: PtoLeds Tk ntikivge Wil 8itfallPRavEBYlower

d I and reduce the olefin
con%egﬁgé?efg 0 oy %{eg ggaget A egggéc REeR iqqs thap 85 imasppercent of the total

arorﬁz{tf%@ %@lﬂé%ﬂfl{g@?& AP AfSHD t}ef anBadi E‘Péh@ﬁés? ﬁlag(?b\gﬁ{s; percent of

and anong a omat’i cs, bet ween benzene. &n
the @tad primatiss ubtett WeBturdER zglweanadd al dthiér ematpldirhans between 5 and 25

th | t
mas BORGH &) B G ARE B R 1 1B e YA Spr P fiehiss cgrtics

(ben@erth andﬂicr t61QEME AR ﬁr@se*ﬁ?ﬂlzrﬁfk@m@ e ML o JNBEnzeh® ﬁﬁl@ toluene) to
enbodi nent, the transal kyl ation feed conprises a

Co* soontits o tho rrplctuwds gecaion thaat(.0 le A gt ars¢mba@imbatn Iatosther

The tr n proces es of this invention can
embyEreat 30 BRI Rl IO B8 L, HOMEHERUGH SFatpidhas 08, and in an

embbdinfit ﬁm%ﬁb%weéJWS Bragine | ndex of the

transalky ation feed 1s at least 100, in another

odh{‘[psn& tralfsag(z/la?lto{g pfcﬁc%gs s u?\E:q 151? m%ﬂ b? 198 n({uce xylenes

e Broni ne transa
and fedaei thbOokfinTdoatenaosafeky.| Ak ussd }&:@ﬂd,l thé s tan@alkylatlon encompasses

icient to provide a transal kyl ati on product having
‘famaﬂwﬁfﬁﬁe e%ﬁ'ﬁeéﬂé AEEPS Alkyt af??]agﬁseée‘t“ﬁ% betiygne and alkyl aromatics,

betwlteggg(?ﬁtaﬁé’ ARt d19Y] laffleABdoRp&RITs G dsHHGNyIE R pdnPanBlind
methylcyclohexane, and it includes disproportionation, e.g., of toluene to benzene and
xylene. Thus, in an embodiment, the transalkylation feed comprises an aromatic compound
having at least six carbon atoms. The transalkylation processes of this invention can process
a feed having a Bromine Index of at least 50. In an embodiment, the Bromine Index of the
transalkylation feed is at least 100, in another embodiment it is at least 300, and in an

embodiment the Bromine Index of the transalkylation feed is at least 500. The
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60% | ower than the Brom ne |Index of the
transal kyl ation feed. In sone enbodi nents, the Brom ne

WO paen171987 t he product is at | east 80% | ower t hBET/URAD8/069309
of the feed. In an enbodi nent the Brom ne Index of the
product is | ess than 30 when the Brom ne I ndex of the
feed is at least 200. In an enbodi nent, the Brom ne

I ndex of the product is less than 20. I n another
transpls plgtipr FRNditeas BFow dentia exovide & ﬁ@lsplkdlm@tl prasluridsying a higher
conk i of agnets.rtﬁéﬁtﬁle lfr%*ns%‘iﬂﬂﬁm?lr | anﬁ%mme grl%reé]&hat is at least

xyl ene production conpl'e anot er arrang
60% tovoe simanthé Bsomioe IndexradyhdrearRalkyarion eéeanen stthd emB&Bments, the
ar.o t|c sjtion of the transal kyl ati on feed may
Brofiig Mgl HEPABILS! Th ot kmiey e b of Eedeabriprangapodiment
the ﬁ%rﬁfn@ rI@&e‘xcbf ¢ H‘&ﬁ iRV R % whER e B énng/a&ag{] OP{hQ rEsed is at
I'n an enbod |nen e transal kylation fee
leasa200.elmsin emt@duﬁerttothel Snemardn@yrofahopmtliads le?.'sl‘l&laﬁ eed In another

el taecB e, Gk b e BRI T bkl Wi v Gk gprocess
mayc&gf&it“r! SESx o prad RABh c6MpRRA JarRkhdr 8RR ARG gif yﬁ)t@@&% GhfEs, or it may

ol uene. In an enbodi nent, the transal
be of g Aone LGS IW@r@natm campagitioh @f e 1L@SGKylation feadgrvary

cons.el%) gﬁ&rggé itra rtlaOrI]l 86(*( %/ lrﬁéﬁgg? ar;%g’g@ Fgogﬁ@l&x}@%vmg attleast Six
carbarfbadnmntan emoann@ﬁbﬁ@l tramatkyldiida fédd risYd AlléRPodESoluene
End Boiling Point is between 2400C and 2800C and in

and 519 ofREatierhb inethmap eplierally JudGinene38 00th §fBaGIne Tnd Cs

t | kyl.ation will, in part, be
oGRS, Bl SRR B By EPME AR St DB 0t e
one aﬁbétﬁ%@ﬁﬂ‘n@ﬁkhé O £ enittRirh&é@ NGkl Ay 8&OAENd Boiling Point is
general , the transal kyl ation conditions conprise

at legsftel\ng(’edh} wwper gbpdimeat, ghe trgnsalky oo &etl (Endmkmg Point is at least
2204 %B{F Btaigtlésg 24(?‘{10Wa%9t919r x?xglgt I an,slén %ﬁ:@ ?}ée té?r{sgl#ylatlon

fac e transal I"oh

feedi Emirlﬁmhﬁgl Pbiat mdﬂpﬁmame"df arid 2807C dag ireasititg cabbiMhdny b&fveen
rhe cat(#yst. The feed to a transal kyl ati on reactor

340 ?ﬂﬂ%@? irst is heated by indirect heat exchange
agai nst the effluent of the reactor and then is heated

00204 r B speeific sipedlatation dopdisioahwildn pint. thealependent upon the
cataltsy%{ &g@% a%ﬁ% c?‘i(]%lgasfz %{L 28‘& ltT(En off tﬁe grg%ﬁiyéaélogﬁ% dS e[n general, the

transmﬂ«y@tiond:bndldtmd conga it efvard Iﬂérﬂpdﬂat[i@ eat, @oys1000C tb W2§°C
i nvention. The reactors may be of any suitable type
preferally e 290 atq 40 Cife Commenial faai fitigsh rertmasalk datiqreigmperature is

ofterhﬁ%fe'agdeO cb?ﬁggns%él foP Ay &lealRig aQJIVIB)a(;fQiI%/ g‘z}talgsct {The feed nt(d a

preferred her reaction~confi‘guration
transathylatign et or ofuadtfabtyis hemed bradidiketfHeome xichagk @i sinp@le Bluent of

the r?a{%}r%g (tjhelnfis ggastelz t%dreac-{xrog rt]esrgll)eigtlu?g l;yoenxcggnréglvsllthog gvarmer stream,
steam or a furnace. The feed then is passed through a reaction zone, which may comprise one
or more individual reactors containing catalyst of this invention. The reactors may be of any
suitable type and configuration. The use of a single reaction vessel having a fixed cylindrical
bed of catalyst is preferred, but other reaction configurations utilizing moving beds of catalyst
or radial-flow reactors may be employed if desired. Transalkylation conditions include

pressures ranging from 100 kPa to 10 MPa (absolute), preferably from 0.5 MPa to 5 MPa
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pressures ranging from 100 kPa to 10 MPa (absol ute),
preferably from0.5 MPa to 5 MPa(absolute). The

WO e@n®HI9BY | ati on reaction can be effected overPEI/Wb20688/069309
range of space velocities. The weight hourly space
velocity (WHSV) generally is in the range of fromO0.1
hr * to 30 hr 1 preferably fromO0.5 hr 1 to 20 hr 1,
and nost often between 1 hr ' to 5 hr 1. [0021] By

(abgothyte). j Thedransdkylatien reastidnecan beatiiected uer arardegasge of space velocities.

n Iklaloncndltlo
ToeGROPATNG el €y AN G tePlind Rl SR 01 ' o 30
preferad¥y flemt®hdesiznad ' r #duadst ORe®berdlest | A8 tos5 hie
transal kyl ati on feed wi thout undue aromatic R ng Loss
[ooX)i | eBSthis inv@ahbe M N8 bebfbeal iy 3LiQR &%Hl%ﬁﬁ?&ethe
Xyl ene concentratiion. Preferred conbinations of

transgligylgadrkgdngitiann oc omiatung)pvsaraeterstmds@ng mbeaataMst cim pxlmmde the
ercent

des B RS e 0 RE oot el i neTh b PE G R Kife Loss

wth; Qlll%ﬁﬁvﬁ@ftfaﬁﬁﬁlkylﬂ'ﬁkﬁ) faghcrbBe & yRhe Q&Ed@:ﬁ&@udr}s FrBRrred combinations
i ncrease i n nethane concentration fromthat in the

of tppgd iy iqnranditions pe tlmssdméw Wfpﬁléf}@rr@bwke pheetRiangis less than 0.5
masg' ?@éent\'\mx %1 eh’x%o&?r?epﬂ%&& neQ Kf meﬁ% e ‘i)s 16%‘1{'1%? g% lé{lacss Percent. The

omat 1 C rrngs In pro as cofmpare
net tnhke 6fe:adhame51s |tl%1$101teh@nn2ndﬂilhﬁ cpacem@tion fromahat in the feed to that in

odi msr}t Loss is less than 1.5 nole

the gfgﬁu%n#’re ff@blzfz %eﬁlga Lapsicyrhiahi iy hegpple Percebirlaticalduonagyclic
aroxﬁil?c rYx?g@ Q4 tlﬁgﬁ&?uc@ Q@cdrﬂqffr&ﬁoﬁﬁ@tﬁﬁ 5Ereld, 1?)’6?{(8‘%2 B rx%le bBreent. In

he liquid phase I qui d phase transa

an en‘rbedtmmm rige Bingnlyaws agless than bptmaaabrcbntt preferr ed I f
the feed is transal kylated in the gas phase, then

[0022) dr oBensillsyladttedin beaondiied inth@vaparphint aﬁ(fi irf the Pr&lerdce of

hydggeh gt e phiver fer e dpasr Bastlbyipten the adimg of hydrogen is
optlér{a@Btﬁ@ﬁrkﬁéh@H' ANnd! FEeB is Jﬂs%lk?&?erdqh éﬂg%ég?)g@%eth%ﬁ hgttlmﬁgn is added,

referred to as the hydrogen'to h on rati
comirmnty sguemdupt eXiperedskeghofes lpeemah:mfélyémc&bEn bR 4d10) ntdbatper mole
of _hydr.ocarbon. If

is 5. | f h |
o Rl B B RSB o S S0 ket
refeﬂréd {60 tlb@hﬂﬁagaenl t0 h§dDURABHA mtioadndapﬁeﬁlfeﬁﬂ%xm&%@ @& bxample as

ond what may al ready be present and dissolved in a
5.5 Iﬂyéﬁc ghat 1s|5q®m§> carob hpdrogen paranale ot kydrpearbdre I dmgrakalkylation is

cond%%{eh' x?h] qgn'iq %1&9@ 3 %h Bg g 294" sglg%t?ntha} ag%glger %fg\w?rogen beyond

whaﬂmﬁ elialdly e prdsentund rdﬁ)sgsrve& ¢ DGt B{BA Ardnddtice fdedstbBIE In the
quid, partjal |iquid, or gas phase transal kyl ati on

Ca‘*eﬁéa@yal %qta@ ph@ﬁshydiognpam addgd gharearpeeit ess thanj it mpls per mole

o T o P ™ A5 kiAol FERENIGL, pralfiqui.

or ggsiphuiedessaliyleties made i htleadtnes Hy/aITs alhlﬁyileatbodﬁn@ﬁ aellsak least 2
o RSB i B bRt Tl v o
[0023] The transalkylation process provides xylenes and thus the transalkylation product
contains a higher concentration of xylenes relative to the feed. When lighter aromatics

(benzene and toluene) are included in the feed, the molar ratio of lighter aromatics to Co"

aromatics in the feed is greater than 0.01:1 and in an embodiment this ratio is between 0.1:1
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(benzene and toluene) are included in the feed, the
nmolar ratio of |ighter aromatics to Cg+ aromatics in
w0 b@ofemd7 i s greater than 0.01 :1 and in an enPCHUN®AL/069309
this ratio is between 0.1:1and 10: 1. In another
enbodi nent, this nolar ratio of (benzene plus tol uene)
to CO+ aromatics in the feed is between 0.9:1 to 5:1.
[0024] In_an enbodi nent, the transal kyl ation feed
andd@prIn gagthet embadiment, fasmolse Fatiora! (pesizgrs/piiis tluene) to C9+
aroRAEITEL k}&ésfeecﬂéfbeﬂgeehr(?@§%$>i' ation, polycyclic

aromatics are converted 0 a S|gn|f|cant degree. In

odi nent rcent of
002, > Thof ARfamt, bE e TRy TR FE PR Ll mass percent
polﬁiy@lﬁfﬁirbﬁ}%tlcs}‘ﬁﬂﬁﬁlg trdnshikyRASS, flRyclidarBmGAEAR e8nWirkd, to a
an aspect of this invention, to convert indanes and

Signifagant degrem ds angRhodBpengrat ﬂﬂ%t ¥ wyle perdsst ¢fttbc pelycydhic@romatics
are nl%é’te brﬁ&ﬂ&c%l%c?}}xg ?sy ce af Psng)gélgl% ordanc w1th %n aspect of

egra |on pro ane a nap ene ur

this tihendoemnve csiven ihdene® ﬁﬂbij@htlﬁll@@@ ek of 6451 o0 islginded, into
rce of alkyl noieties. Signifjicantly, the processes

alksg pupsifge WQ%?&YPBW@H%@HF% EHHIEPE POFuEF Oﬁéld%fy@}q rgphthalene
duriﬁ% BB GSrsiof ¢ 918&’ %&ﬁﬁ{&ﬁ%ﬁ& é O\Mdteg:i%ggrcg :&g g&y Mdfeties.

the nmonocyclic i'et1 es rovi
SigrsBtamtlyi thee pyocesses hbthsoingditionenatady ﬁid @natrkiph oﬁpol‘yaydlrc&mmancs to

0025] I n _an enbodi nt, t ransal k tion. is conduct
morBRAE g ARG o SBAPRIGIRL Saietie hOnPHiine high
sele@tvilyaashe %ﬂgﬂhﬁn&%l@@ﬂk ylofohbgesheavi er al kyl

aronmti cs aré consuned. In an enbodi nent, at

[0035§aSt 20 éﬁ% nﬂ tCeMsal® Plﬁ 1ibE is %ﬂgﬁ&éd -k mea:{n%r[gl Etcg't er

are consune |n anot her e i nent between
corlcgﬁommiu&cpenctmuat lehsttlbendle peicent dltikyheasico nlilyl asmaties (C9+) are

east |.e percent af the heayier .
conRSt TR s rabod E¥8h a0 2 dC bEbu el tar WG Ay dromatics re
consiRle@ GHY 3 aryRheG RinbdE A bESvcbR 20 An@ 9B AHITHRent blthe heavier alkyl

anot her enbodi nent, at |east 75 nole percent of the

aronksigy pgrecoasydd. a‘?ﬂdm 7@ snadoperoers of sheéleeum/@kyleadom@ncs consumed
are co%V\%Eedqg llgxgélrl I’ﬁaO]e(\)IE %ﬁra(%gr‘ﬁt?t;;c%ifl gg P,%lbtgcrh%}%%g galnghxer

conditions are prere

embbdh&ﬁaﬁahkbébﬁt’ﬂs(molﬁ Ii)@ﬁi@ﬁittof higvhdagica BlkiEnstoBatitd RBhsiiEDire@bnverted
ast 5C |l ower than that of the transal kyl ati on feed.
to IOIWﬁr BobrcHisE werahd aromatics. Thistransakkylatiry cendiensproprgéaratr g sufficient

o B SER AL BB B hE Ao BRGLALA AR §E3byRl o
of the omnadsdlk ydatsoni faed ulkeanbther pmbsdinest, dfe tanaaik @bk pt)ﬂgﬂ has an End
catal yst. co |ng a metal conponent and an acidic
Boiljpg|Fod wa}eag"‘évé W}aﬁgﬁﬁ?t ofjthe wapsalkpbPadssd, t he
cat al yst conErlses an acidic nol ecul ar sieve

[0026 b np dreritansayk yatiey Cfélérﬁ?élﬁ énpludedheiprgpenicn of g@zwali(ytakxpﬂ gatalyst

comgﬁr‘? ?P%Q i CJIH c? 0GR ey 'm%% (ymp ent. In an embodiment,
genatlon unc ona

the catalyst comprises an acidic molecular sieve component, a metal component, and an

inorganic oxide component. The metal component typically has hydrogenation functionality.

The metal component comprises at least one of a noble metal and a base metal. The noble

metal is a platinum group metal and is selected from the group consisting of platinum,

palladium, rhodium, ruthenium, osmium, iridium and mixtures thereof. The base metal is

selected from the group consisting of rhenium, tin, germanium, lead, iron, cobalt, nickel,

9.
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The netal conponent conprises at |east one of a noble
nmetal and a base netal. The noble netal is a platinum
wQ@e@ap1i9et al and is selected fromthe group coPGI/E81008/069309
of platinum palladium rhodium ruthenium osm um
iridiumand m xtures thereof. The base netal is
sel ected fromthe group consisting of rhenium tin,
. .germanium  lead, iron, cobalt, nickel,indium gallium
indigng gallipmg pingrraniy@ipd vprapm. thallipmy and mivdunes sheggods A promoter or
. . |
modiiE" B alpbP LR Bfe P i o> 6uth Bonkfent 3 etdlegs are one
or naire obse atetaIEPHC paaps X, &l 6,7, TUPRC 18y bupS, 16 and, 175,In an
6,.7, 15, 12, 13, 14, 15, 16 and 17. In an enbodi nment,
embodimapet (B MEGHSOMBARCE ERFBPTice 1aBnum; 4Rd fina ey apgther qrppodiment the
metANBhPeheRBRAHIRHhedili, Mt @l conponent conpri ses

rhenfum [0027] A stabilizing amount of metal
np . f f | -j .
1002t A R DI Chofi o p PRAKRERRESs of potyeyetic

arorenianaelse ¢dudyaatatips Tt abitlehhahced the 3ataBROAGHiBNLIN ahhe
te of deactjvation of the catalyst is |ess than 200,

r !
embafman thg FeG OletRaBNaTen 06 heesatal ysh iriespbany it apd inottherhat
embBEREYEEs i 1 40 GersT B GAE Bskiled %ﬂ%%e S4hs Fzﬁl%ktﬁlr{d&

the sane conditions except that the transalkylation
substaeidlly dret samesohdisions ¢ranpCthat thagsnsphaytagion f€dd cbhtains less than 0.5

aronatkéﬁ. Deactivation is neasured as the tenperature ,
masy pereet S 1M Ats- 5 Y PRI MESHE S thelPBgRaf e increase required
to mARIME chRdht UFelticRLARS VLS AndQ b M se €At icBRG ol €T he rate of

rate of deactivation should be determ ned after the
deacgiyptagn/droukidie deteradnegiafter thegratal yst heylined@uhewg: safef 100 hours of
ore 3RS AL T ot BFRED BBho | Pp DS mER TR T
pref&tblyithd §tybitlat ddterhhiadtioans ésndaoieduch plloti Plard uRink @gmﬁk@wd feeds.

usi ng synthesized feeds. [0028] For purposes o
[00288t er Farpuihs¥h et deirmlidife GAbRLYSHE c&@RLAIIBiA a stabilizing amount of

stabilizing anmount of netal conponent, Eval uation
metabspaponahEvahiation faditions tap dvaverdendly tewskdiaEvanation Conditions

[ t] [ d for .catalyst eval uation anl nd
are SEERG AR L RAPR o B R ST R M0 Y
trandatkgig i kyhditibeused igd hdcdoanacaal thih irdea@s it aaguatioh Tonditions
this invention. Evaluation Conditions involve the

involysdhappesiarofa pilot slanpitanveight houghyispane vislngity pf §9duel . pressure of
' - f
2760 R0l et BRI Rl £ 50 S Bl e

temmeyven@geffudoht teecqpeeattt meols péicettiof e dromewrve ttie Abmatt ontaining
rcent of the aronmptjcs in_the aromatic caontainin
feed? ggﬂa%q%?lygmhg aﬁﬁng}agfngtfscflohﬁ tjog C{@él:%onp dqll in the foqlowing
rang&V@ldpini epidendi tions fall in the follow ng ranges
given in Table 2. Table 2[0029] For the reference
feed, the polycyclic aronaf&ﬁeﬁeed (not including the
toluene) is

Feed Component Polycyclic Feed, mol-%
Toluene 28-32
Cq monocyclic aromatics 55-60
Co monocyclic aromatics 5-7
Indane 0.3-0.7

-10-
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distilled to contain less than 0.5 nole percent Gi
aromati cs and then toluene is added to keep the sane
W@ 200981310 C9 + aromatics nole ratio. The G RET/US2008/069309
aromati cs include both nonocyclic and pol ycyclic
aromatics. [0030] In advantageous catalysts for use in
the processes of this invention, the anount of netal
conponent is bhelow that which causes undue aromatic
Ri ng Lp84gphtbplges Eval uation Condit i06¥¥s0-4t he Ri ng Loss
is pre Idbi(}/ Fess—than—2 noteperceptsbased—upon the
t ot al T§We§rd?mﬁ§nocyclic dromati ¢ cérpounds in|t he
feed. Suitable netal anmbunts 1 n the transalkylation
catal yst will depend upon the netal or netals present
(0028 vvei‘ivf the referenes isadithe polyeyatidrdmasicseed motimcluding the toluene) is
. odi nent, the unt of nmetal, conponent is in the
dist R G a5 Bt s ARt b AR ARG VR LGS aded to
keeRHRLBAE rGNBRAL rtgﬂar&&%cé%%ﬁef THEERY + 1€ el dR voth
the range fromO0.1 to 3 nass-percent; and I n anot her
moreepddi amdrpo] yciyelid romatiche range from 0.1 to 1
mass- percent of the catalyst. [0031] The acidic

[00303| ecln aivastagaoms canpPoR €t use dNHe oS s €iis Myvetion, the amount of
| ecul ar ,sg’)eﬁves. Mol ecul ar sieves include, but are

meta] gompoRFRt dybelew Ut AvhigheApsesAgdps Aromsdr Rgng betsi (nder Evaluation
| , , i
Coh 2R RERRRIE) 00 0 g REh p lgy ote

of mviRg;yBklarorER]c, coarpubdsiin thdfeed.uBaitabdé mes ambuknovehe
TR AT N R AEC Tt e N N—

or nfoANTErS SinQi c@ibddiBerdtthe hAdhhTahetfQBMIpbBeIS RGh&tdn@P from 0.01 to
(avail able at the web site ww.izastructure.

10 ngasgrperse iy sesgatalpiyl. dwatptieey¢arbodneeny dwchniame phimetahcemponent is in

j acidic nol. [ Si,eve conponent
e SIREALAELE 32 7Rl RS RO g rom 0.1
to 1 Ry percompbiiendatdlgstpr ef erably at | east partially in
the hydrogen formin the finished catal yst. The

[003a¢i diThe Lfdit kR idRleckb@tompiear fBixpres biddr BbretdiSlecular sieves.
nol ecul ar sieve to be used in making the catal yst of
Moleqydarisipyentnichgde drut gegynds @@@Hit@\&@AoM%%fAH ¢including zeolite Y, both
I ' t al n '
cunBARBREALLRN Ot U5 OURLX T ok 7 BTRTUTSREL LA on v,
MFIpEU, MERSHED, MFSa6 HiG IBRIArdeldT Y MUTe®INraiel et ructure
Programmed Desorption (Ammonia TPD). In an enbodi nent,
types hevetsenclapgfied aqpopking iodheip haeqletier dastapatiomby e Struciuse
Confl St uf Rl A2 A ST LU iy
strud@urd.orgdad abases) andh sucharvdedamesdd hdarkie. fmheembadinsheue acidic

conponent has a Total Acidity within the range ]
molecular sieve component comprgses at least gne 0 MO?( and MFL %he molecular sieve

component is preferably at least partially in the hydrogen form in the finished catalyst. The
acidity of the molecular sieve may be that of the molecular sieve to be used in making the
catalyst of the invention or may be achieved during the preparation of the catalyst. In an
embodiment, the acidic molecular sieve component has a Total Acidity of at least 0.15 as
determined by Ammonia Temperature Programmed Desorption (Ammonia TPD). In an
embodiment, the Total Acidity of the molecular sieve component is at least 0.25; in another

embodiment, the Total Acidity of the molecular sieve component is at least 0.4; and in
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fromO0.4 to 0.8. [0032] Ammonia TPD invol ves first

heating a sanple (250 mlligrans) of nol ecul ar sieve
wW@r00a/0t@se of 5C per minute to a tenperature oPCBHBLX00$/669309

the presence of a 20 vol unme percent oxygen in helium

at nosphere (flow rate of 100 mlliliters per mnute).

After a hold of one hour, heliumis used to flush the

system (15 m nutes) and t he sanple is cooled to 1500C.
anothgergbpgiment, errpelacuar sigvatcempanet havs Jewl HriditnvHiia therange
fhnﬁ?MHUW @t 40 mlliliters per mnute. The total anount

amoni a used is greatly in excess of the anpunt

d.t t.e idsit t he | e.
o0&V ASndits TBBR G ot AdAEng §iipdl B Pl tdG L R fecutar
smvmawtaea of C Ferh@Hii® t& 8 tERPRMAreINSSH O iP@E pad¥BRR iF-a 20 volume
Wth the helium purge continuin the tenperature is

perdepicase i halium ataosphere (OO aree! H0ritliliters psr mimse). After ahold

of ohce H@\ﬁ'r ﬁ‘c%lh'lrn?l q}zse@ Q)of?&h t «?%Br?eg?égt Lteﬁﬂ%ﬂ%&%n Ga(ljn?c@‘g g b‘ieo%led to

ored using a
ISO?IEI ’(P‘Eet Qimpld E&hémtaﬁhraaﬁmdﬂi pubdes afmmmionid ia heDumdit by mllhllters per
_integration. Dividing the total anmount of anmonia
mingige THe ottt of apmenidgised (51 satlyiB GEcesapping aymémorngred to

satuFAaEc? %}?_tgk@alcxdpﬂeg bh Yhe. SAﬁlpH?S eﬂl&?ﬁlﬁ}hﬂﬁ Ipﬁ%e& %vcithq{ehgﬂ} ?b milliliters per

are given in units o es of
minpte) fqg Bdlwcsf togempovplesisbded sinavamia. [ WB3he Wﬂﬂmepurge continuing, the
denite is conponent .of the ca
R iRl BT SC R RS O R GUBrOf6QC. The
amouR8dT Aithorlia dddbedl ik ﬁ&%ltﬁ&h%@lnﬁ%tdaﬁbﬁfed@éﬁﬁp EdRiubfvidetector.
enmbodi nent is less than 25: 1, and in another

The é@f@bﬁnm pf @m@omarl@l émnti éaysmtﬁmaomDandmathedotaé alpeunted @mmonia

by tl%e c}rxlvgen%)tlé the th lllv(gulg fegq‘l%téetes\%%a Ye gldg’ ﬁ?}nt'ﬁ Eglz%ce&ixiy %ﬁgsﬁd herein,
valuBD6OESthL AcidRy alb%lttﬁﬁd udgs iymilhesles @ afindfBypdd @ram of dry
deal um nated before or after incorporation in the
n“ﬂ%%WﬁPV§? [0034] MFI nol ecul ar sieves used in the
catal ysts of this invention preferably have a Si/Al12
(0033 | ar ate| rgorgenifesis 9 com@AN@Q of teea®iysp1lre mofdenite preferalgy has a

ne
siAL gl A STRSRITREL' Tt 32312 MGtk (o ot BRBsb AR 0 Rhcimen
is leM:thaﬁSEj Al drip hasthédmiddiBeeiov@enichfe $i/AMmdhr datio I Between
may be used as synt hesized or may be deal uni nat

ed.
15: lmé e ld Mpideniraman be s rdhepized witha S AlHeolgnratipyd begigen 10:1 and
20: Ie@lﬁ@iﬁ ﬁl%‘fjdenﬂg\“iﬁyﬁe nsed && %ﬂ%@lzg& 81' M?%B@héa?&n@%drb%ﬁ)% E)r after
in a

e trans ation con
umoqmnnmménﬂ$cmhﬂynco boil wth benzene. V%lle not
wishing to be limted by theory, the
[0034] MFI molecular sieves used in the catalysts of this invention preferably have a

Si/Al2 molar ratio of less than 80. The Si/Al2 molar ratio of MFI in an embodiment is less
than 40:1 and in another embodiment it is less than 25:1. In an embodiment the MFI Si/Al2
molar ratio is between 15:1 and 25:1. The MFI may be used as synthesized or may be
dealuminated. Where dealuminated, the activity of the catalyst is enhanced; however,
excessive dealumination may result in the transalkylation product containing more
components that co-boil with benzene. While not wishing to be limited by theory, the
dealumination may cause some mesoporosity to be introduced into the MFI structure. It is

believed that the mesoporosity in the MFI structure can enhance overall conversion.
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deal um nati on nay cause sonme nesoporosity to be
introduced into the MFI structure. It is believed that

WO b@eE®dpor osity in the MFl structure can enhBEYES2008/069309
overal |l conversion.[0035] Deal um nation nmay be
effected by any suitabl e techni que such as acid
treatnment and/or steam ng. \Were steaned nol ecul ar
sieve is used, it is preferably mldly steaned, e.g.,

[0033; g Dsalugiiesion mabogfecpddematshiatieiobeinusstch agecid treatment
andng sHRiIRe WAL s etaﬁl%mmcgéﬁ%zaz?[e% (?sf usgédgklpqgferag? }nqdfy steamed,

an terrper ature

e.g. 5%@3&@660@@1@1 Stnprefepbbf eraddnys Mﬁolﬁxﬁ]eﬁi&%@t sta_zhﬁ pressure of
cal [patiop may occur before_or aft . .
froig POKER it 2 M2y ard empREEg of lpbtherR&Se &déﬁ’t ex@aﬁ%ﬁ y8¢°C to 600°C,

mor%%rréfbrapﬁysfbroa@ L& 666! ViRt $ed ?:g&ﬁmhzﬁﬁﬂl Iﬂg 9% A £ gefM}i a%fl!g? the

steam ng occurs after the formation o catalys
molp@036feviens shrapedrbna thmnu@ttchtmlwcfodmc Dsiratde ke anlysiséee been

one r ses n odi rent, the
Obtarlr%@ t?’% OCFW%FH‘E‘H |f"l"§"qt‘§“ Oﬁallerfé‘t ¥hge from
10t051 andfroml 10 to 1:1 in another
(0036} o aImasmembasimely thsjagidi meleqwiapiunye compengat qogsises MOR and

MFP alhtah%lrﬂ%d ek hﬁn‘g%ﬁ L QBEdr VAT 'r&)r{legﬁte id I @b ?aqlge from 1:10 to 5:1,

cat al yst hi an enbodi nent” the catal yst conpri's
and ffifogmi u(:hto Wiltih apothed dohiedimerth @refembb, theonrdeeing is at Bee partially in

- di t ent | t
the fySoas 1935 i TBUPESSETSF DGR crTPBEGh RS bERTEES
rhenZtQQ6w1tH of WitAbut Wi k1R oRPORAHS. | S&Of&%s@érﬁg ctby[i;endmg patent

reference in their entireties. [0037] A suitab
apphm@pg%@ﬁ/&%&@ﬁj@d&%waémbo(ch BfedawtSepientien di2r2006, both of which are

er abl used.to. facilitate fabrication
heren;?fntcg‘é&at d %regere%cgdg fhtfér Bpire g’ﬁ’ t h and reduce
100373 & St H8RRie o ruR Il IcHy DG @SR = preferably

usetofE@Madk faBRERIBh ] thel daf s@ proAbé ﬁren‘ghpiddared@ée%ﬁﬁéﬁbn costs.
phosphate, and zinc oxi The preferred inorganic

Smt@b&? Hadpisiedyde mﬂtgam@xaiea igheas oespemcm¢ biyaltmanas inagoesia, zirconia,

asy Part i nas .a
cheof NPy LAl Bl ot Bk B T ERABAGE soreanic
ox1darbﬁ1d€ERﬁélhdé25lQmu|iH eé}ﬁcﬁﬂ’? edhdTBOE and fEnAIRhREHhA! FaktRNurly useful
nponent i s _present in range from5 to 99 nass

alunp%%Scﬂé% ttorametq%lwidwg tindgn gha trslernamea 6ATAP A &:gminYERSAL 250.
In artP éghg%h%xt’ thmﬁ&eé{ﬁﬁds?e\{%%gmggf@ﬁtls él@s%&%%%%r %romrﬁ) {T] 919 mass

mass percent ocessing
percérg ©if thequaedyst and ﬂnkeﬁﬂg:tdidyen@fgmb yside @y, ahéeadedrBd pleystt in a
ge E{or mance. For insta occl usi on of
rangg gf PG § 101 PassPeregat tf’%%‘“@é{ﬂ occur. Hence, care
shoul d be taken that the activity of the catalyst is
[0038b:  Jieessying trshiniaees formakingttas cadi saeaticermytabyst performance.

For 1'n£} ep85c‘ff’ﬁs &‘ ({)%P&l%&gll? %Et‘ff'vey s?t%@ czﬂl gc'&’u” Sﬁé&c%béa%e (RSUEDe taken

as conu
that the act1v1ty of the catalyst is not unduly 1mpa1red The metal component may be

incorporated into the catalyst in any suitable manner such as comulling, coprecipitation or
cogellation with the carrier material, ion exchange, or impregnation. This component may
exist within the final catalytic composite as a compound such as an oxide, sulfide, halide, or
oxyhalide, in chemical combination with one or more of the other ingredients of the

composite, or as an elemental metal. One method of preparing the catalyst involves the use
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cogellation with the carrier material, ion exchange,
or inpregnation. This conponent may exist within the
wo povalo1at al yti c conposite as a conpound such BGI/HR2008/069309
oxi de, sulfide, halide, or oxyhalide, in chem cal
conbi nation with one or nore of the other ingredients
of the conposite, or as an elemental netal. One nethod
of preparing the catal yst involves the useof a
of ajater sobgtle pr wlwmt-selublendeconipairibés catepaing of disi naetal to impregnate

the ﬁl%'l.g%ﬁfép g0l cm%n[ﬂgts%h%&? Aggrtngtg@efi‘t I%Vrtg? 91 crggrllqe?gl{l{glmay be added at

I eve-contal nin er na

the mmmﬁ vodpositind e astdedilatsicvb eomgmaen@ﬁn@&m@s | Adoftger inftghod for
no| ecul ar si eve conponent. and bi nder. Anot her nethod

PreRaging MhesibH Y 1) GOMRESELoanyRing ehsnppleslar ieemampongnt; metal

t
conf BSR4 5P SRR LRl R A
sha[xod@tl‘et shape aff the taishape. thépesahapenddn Ishﬁy(haﬁal Ysith 6flinders can be

forrpe o PEAOB TAShTH RERVP IS APHBiss TS AhThe oL is one having
a trlbeta} oARRENEIr KRRP ?yp@fof Eﬂﬁs 62tiBh Yk cArSbREmBAYY BnRion. Another

trilobal or three-l cl over type of cross section

shapeniae sphate dat oy bre@nbyd esitg ogidorppindnmttheds shale fosniag methods
K 8 t hat can be forned using oil-droppi ng nethods
NOBH & o{lﬁ: &t or mi ng net hods known to the art. [0039]

f taI reparation_ includes at |east
W"@ﬁe efiﬁeg%%{'?lasﬁus patalyr gtmpm%fléca at deastepnexidatigp gF galcination,
stepl &%eﬂ@l‘if‘{vhéﬁ thd§Riay mrhglﬂﬁmo Xihd 3k idAfos Et%g d‘gt&.ﬂ&%ﬂ% 8lace ata

t akes ace at a tenperature of from
temmia@mémraﬁ%%fpt@e@@%s Asnplyggred mogplierals| eynpd@ymrtymczdgf

.. dat carri
conPing Fofrtralr. b R ugTireRTb Butivdon 100 B4 eauinea
to céHvert@fibdidiialp Bl iife BOAMRRBAPENdRs oNBEF c&REhESRRNGLIBY form,
oxide form which is usually fromO0.5 to 10 hours or

whighpis éwuaﬂm feon PpetoiiOlhoursgir neasar Shis tireg yillaiof ourkes vamtwith the metal
COIH?&IE%?D g tlfe cal %Q ?ﬁl%gl (ﬁl %g‘lt EraE h? er%%()iOé’Fa f'uﬁcgthe oxygen

erature e € 0XYdJd e con

contaﬂltmfslpﬂmnleﬁ"mpé emﬁldyfxﬁo Seinetimses StAAM prosdpt @e@iH the dilcimdtion,
the cal ci nati on, in an anount of between 5 and

©-&., 74 an pRPuR,0l befveen Selnfos exHBPlg ey PamB skt L eume percent.
0040 V\here a rhenium contai ning catal yst is used,
he cHbateypghenigmpyoataiting p@talyeﬂ i u@édmem@lysnémr@fmabky sulfided.

The H{e?l]‘u% Xfie a% d)?’ﬁ\ zlt ?ﬁ%ﬁtt r t ' ognl E t%e]c Al m fg{' %tln some

embod;maarst uhalchtynyrsempaedmprredzrced prlmrtod;u ﬂuﬁ@g auﬁﬁmgl Mge ahbent of
mount of reduction is a function of the reduci

fedu%ﬂ‘??o‘é BHipction on ghe redhyrdnmatiosphsre. thisterwLIHT 6h tfwgc?tmen and the
dura@&H Qf t'hQ RedbibheUhgd léﬁ&és?i@e redAERE ¢ S ?é&ﬁ?ﬁ‘?{h ggﬁ[‘ﬁﬁy g involving

condi tions, espeC|a Yy those I'n
high¢rgppeeratue, ehe dikpersibs perbehmm of the bz&mhystmm the abiecreAy affyséd.
Wheted' reagct%%vperfr:ge%llegl su?{igli?lg,t tgg reducing temperature preferably less than 400°C,
and in an embodiment in the range from 100°C to 350°C. The duration of the reduction is
preferably such that undue agglomeration of the rhenium on the catalyst does not occur and,
preferably, such that the rhenium has an oxidation state of at least +4. Thus, the reduction is

typically conducted for a period of less than 24 hours, with shorter periods being used at
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Where a reduction precedes sulfiding, the reducing

tenperature preferably | ess than 4000C, and in an
weripogiivent in the range from 1000C to 350C. TPET/US2008/069309

duration of the reduction is preferably such that

undue aggl oneration of the rheniumon the catalyst

does not occur and, preferably, such that the rheni um

has an oxidation state of at |east +4. Thus, the
hlglrf’éé%mr@tﬁrqss hr 9@ pebedigeabiid irdustor recondyseed ©@807C fagie more than

IZHJﬁp ﬁﬁxﬂ $Qn%§ ég%h&g%%ggﬁﬁgﬁ{n?hgsfgductlon

mmmaLw%
2800C f. than 12 h
1004810 ha P SUERR R g B G R G S GoDEtor blireduction or

sub%&lﬁer&ub tHeCteM@:idRY PRFEUBlyShEHdLANROURID IR 2 ALbd BRB Iy Hater-free
portion of the reduction or subsequent to the

enviragenti Bigferghlpf tbe ssluginggas rse;dbmrrtmﬂymarceérymm@mrrn @. less than
20 x?lg%fﬁé %‘iérgl ﬂ-IXw@@et N tﬁ% %ges:rﬂ%lylg/ eo{)]rgge% wc@ragf&gﬁ%gl bn, 88 nitrogen,

I'S sU

etc. (Theeredudt@astdphasny B@péﬁorﬁrléﬂnﬂ@dr%&hospmﬂl\@y&ﬁsur@bm lhigher pressures.
gases may be present_such as hydrocarbon,

Thernrfffﬁes%areser%s arg freny Ak absplueie waMK@éatrﬁ@rm@r prskiin an
em%aﬁgrm%ggfe@nﬁé iCinRA SRR fof 208k A Er!é @r)s@&)grt S e

preferred pressures are rom y
[ nam0| e sure
52, L3R Stk 2 mpBRdhy by 3 SERSHMEE Mo e GBI BF B shSwn
tech]ihﬁ;‘res Wnfylohe 00 FROMBHatiBRY DSituREGOPEX dtedilfubtreathRft methods may

cat al yst. by any known techni que. Any one or a
be WS e VB Heamenh S eomBlidFOPY 6an1a51ing thasRelystoyidna pruwee of

sul fiEd quﬁ)&ﬁ% ngﬁ‘l FronbhiCRt 5(?1025 ﬁ%@ggﬁ?é of %thur can be contacted

acconp ntactlng t cat
withothe S&Ihmdlaﬂctl& ot empaeraamrrges rfangdangpld, mgmo@ecmt mtrBQeQDGn an

f b th th
embgengl b e gt s rogen Gy ORGSO G cbsabgny be used,
Examys i i eQiartiint (ﬁﬁﬂﬁ“ﬂb addrhll@ﬁsﬁﬂ@&wu@i? Ay metthm% B! ?Aﬁleﬂrylsulflde

sul fur is hydrogen sulfide. O her sources o sul
dlmmyldbglfuige@leth&isa}ﬁﬂe@gd |drhultyldéﬁ¢@rlb@ferahls cAthlyste aamdllﬁded in the
| kKylesul fi.des. suc nmet hyl sul i
presoRbr R LR B ey R i e R S raeish produce,
the xﬂbﬂchﬁ‘&lﬁﬁdlt gda bf/ ﬁﬁr‘@d@énﬁg satbédi@@dohdis iQETRE BPRBERDO cracking
car benj um i ons. carbeniumions are internediate

duripgbigisulbidinge ke ftyﬁrwﬁwuém@/ ber iy sisahle @@np@mdecﬁpahi@q%bemg
rocar non
ol A0 SRS R L S B YRS RS

leastaimy of wihiytdeheene pipoiyieth disgpabiecandfpréigjlgizedeacike dicitfic bRcular
sul fiding .conditions, and in an enbodi nent, the

siev, GRS NEsRpRI RS sarhenivadens: JRan smbedimenp slfiding is
condﬂ@tteﬁ Yih BleYAREGRARENSORNE PP Adrtﬂ%ﬁ BS0°CTie10BSH A gxb other

mol ecul ar sieve conponent aids in generating carbeni um
embodiment. | Whene aghbxgdinnentajnisgibdtalgstrigs irsuffiahu ciaeking aetivigy, higher

range frongSOOC to 5000C, and from 2500C to 4000C in
tempgﬁi&?rﬁ%play e required.

[0043] In an embodiment, the sulfiding is accomplished by passing a gas comprising
sulfur over the catalyst at a weight hourly space velocity of at least 0.5 hr-1. The catalyst
composition can also be sulfided in situ where a source of sulfur is contacted with the catalyst
composition by adding it to the hydrocarbon feed stream in a concentration ranging from 1 to

5,000 or 10,000, preferably from 5 to 500 ppm-volume, sulfur. The need to add a sulfur
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enbodi nent. Where a rheni um contai ni ng catal yst has

i nsufficient cracking activity, higher tenperatures
woreapooe79sequi red. [0043] In an enbodi ment, thePCT/US2008/069309

sulfiding is acconplished by passing a gas conprising

sul fur over the catal yst at a weight hourly space

velocity of at least 0.5 hr-1. The catal yst

conposition can also be sulfided in situ where a
soukcs iy He hyrragarbpn feqdsstreamtragst lefdrequd qr lsiméngtes gnsirely depending on

the g&%%%httehto& smfufe\gﬂ CH greﬁytahteg% Q% 90&:% ch{g dlaa njjireams.

streamin a COI’]CGI’] ron r rom

f bly f 51
toodg], ”Bepf ingilipé‘?nﬁ%ﬁh%é”wgw?wi%e %Ff“%%% P ol gmay be
accGrhplahel IR sBan SELIGRE 0P na§lbeHvEad RAg&Pekibe |0Y uﬁﬁp@gd k81 day or
on the actual content of sulfur which my already be

morgy Blacevlfur feapent Inwb@@@nbmdbvmﬁwmg_ t@@mcemgmmglfur in the
prodﬁ%??ff §Q§ ﬁ%"t]?r?egéaﬁc%tlétgd’]qu l%urgrea ot will Oﬁletgﬁ Bﬂ}‘]!ﬂor

ng may beé acco Fedd
coneamyralien oveilfuain thaged ape theodbséd tdlfie 10;@14@ to kfe‘h&h@véiﬁ(&h the

%@ nore. The sul fur treatnent may be nonitored by
catafish sk P bsiencen K danbecatipen bt avgnmhenimore helfyris amytded than

souéﬂt ffmgcﬁé targéﬂﬁiédlfﬁ? t&@leﬁll&h%tggué Qfio SHé %Mgurtté %ﬂlm% o d appears to

depend on"t actu concentration o
reach@devednod theehdesinrdeds satlbeusme oedisuifjdéd be achi eved on
the catalyst. In sone instances it has been found that

[0045\} e n Viesulfiding issybically homplivicdadch han0 390t ab@s of Hifur are
get ed s%ftn to rheniumatomc ratio, the sulfur to

provifgati orag rae%zﬁg)eavr anofher eeberiment. &4 tofhjatome of Nelfrng
provi@&iSpel Qfonpgﬁ‘ﬁ@ﬁu . hegj ftﬁéjﬁi%l%tggglglgéSCE%%&#BIUPQJ]Q)QS (:hﬁt can sorb

typically acconp suc
or reggl With sdfue, the cothldeabypeof at rpofvidddehoulthbeisnffafat kegssure that the
5 atons. of sulfur are provided

t
SOW§%Pm8W3ﬁ3 WﬁﬂﬁéﬁWﬁﬁ?aVWEﬁ%p¥WEwéataIyst conpri ses
her co Egnents hat can sorb or react with sul fur,
(0048} ¢t ety Umey ¢ reggnrated By solcation hBegencrssion conditions

r .
e R e e L A B o RS i th Wiavatysin
an ohygenegrtoenag @thovyhera leq. it orarie wite gédido@d] narogen agd/bi Q&sm, at
eneral | y. conpri,se t he rol | ed carbon burn-off of
emBEEsS ki b pad 6&??9? b Sepstian pEbetpenfl S geriours.
I.ni ng at nosphere, .,.air or air with

[004§ﬁd| t af aﬂl%ﬂ%’i’?“&ﬁ@/‘é}‘e’%@ééﬁﬁ progess dpplenatllylagng and
remc{jl i sf ﬂ‘r&ﬁ‘a%%%o%% %?ngggn% @3 a?orﬂ%rbésgﬂd% ¥B§%‘@}Sﬁu§e I%dex of

ours 004 n an e
at ledsn \]{@(htwlr@nem sheafeq:rtsm::ksasd hotredm anmghhyg &DH—I’agorﬁﬁtd:s are mixed to have

t
PR AT e e R—
contAURRY @itk a HRRsalI82ARMQG kI RP %@pﬂlﬁ§%&&%dl§duﬁ‘£ sfe%& and at least

aromatics are mxed to
one metal component at transalkylation conditions to provide a transalkylation product

having an increased concentration of xylenes and a Bromine Index at least 60% lower than

the Bromine Index of the mixture.

[0048] The transalkylation process may be integrated with other processes in a variety of
flow schemes. In an embodiment, the transalkylated product is passed to a xylene distillation

column, as Xylene Loop feed. At least one desired xylene isomer is recovered from the
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a Brom ne Index of at |east 50 and an End Boiling

Poi nt of at |east 2100C. This m xture is contacted
Wik og9sT ansal kyl ati on catal yst conpri si ng anP@rUs008/069309

nol ecul ar sieve and at | east one netal conponent at

transal kyl ati on conditions to provide a

transal kyl ati on product having an increased

concentration of xylenes and a Brom ne Index at | east
xylgggelwieprodugrtese cBmpRsng xyledexinghe xylenavisamear @paratlon assembly.

Nt e
The[ rg)qh%{lmﬁuﬁ- L grzeg Ssé%lexf‘%eggl ﬁoc?uc%g %g fthe}l nygwe i §:parfithon
a%seﬁﬁblg mi);mise‘dﬁntthe k¥lend k@& akiyh abxﬁiﬂwl@lrcﬁ @b&hcé@rﬂ%ﬁ&%ab@n product
yl.ene distillation colum, as glene Loop feed. At
havigR4isutioma Fydeneyisaraste closgie eawisbriwmo TaE dwmarigation product is
rec;tclik%)%l ﬁyl&g MR PAHG sGthé EANDE %%Ff tllcﬁ{ﬁ%&%a%ﬂgr?s dall oceur
he xy | somer separation asse he

suchn amtraqaiﬁklylabnn and xptleing. Heneee isogferieationpan e @sdutey of higher
molﬁ%lgrg\g :g omrrer ?‘i%tp?%ﬁ 51 gzn(on é o egnglt%g, %éﬂgg}i&%g}% c%gtagnlgd in the heavier
mom&%@dtﬁﬁﬁngﬁcQBQQHﬁﬁmQ ﬁxl'eﬂégccﬂuﬁkhSt ribution of xylene

i soners closer to eqU| rium The isonerization
[0049]CdUET sdnfe érﬁ%xln JrE@ls)inle%rf?orﬁ‘ %He%mmu Qr%glratlcs contalmng

I Someri zati on con ther reactions can
fracgomc Froasthe K&l&se\bdadyhmtto prevaﬂchn@nmdké hgld- irjeﬁﬁlﬁ)lycychc aromatics. The

[ t our ce of gher pol ecul ar
UG ES GEGHRATE SN B HES A gyl dRttade Be vasdi falso
Alte@x@atﬁf@@t lcRdsd 9 shfjectheRVd %aﬁﬁ@ﬁ@{r 'd&hﬂ riatlo%a)g'er C9 and C10

fraction fromthe "xyl ene col um In some
aronggtisd avhigintag, bearspdiageby-gradakicn pfas&amtd: HE thesalk gation assembly.
aromatics containing fraction fromthe xyl ene col um
to prevent any undue buil d-up of polycyclic aronmatics.
The purge My A HRQESCREAYJOMNUDFabHE PRAWINGENd may,
if desired, be used as fuel. Alternatively, the purge

[00503 s UBljleimvexdiohavﬂi t&efpﬁhcﬁtdlsbznsdé& ifle@tnetli@t wBR Figare 1 schematically
recover, C9 a O aromatics _which can be used as a

depigyng; SHGRT g Uﬁgg%aa%mt RE Thapmratys demeed nawefplipitation of
the ek Bﬁ@e ‘Bﬁi@ﬂe%f (N Q\:/eﬁlzmgxl LS S&@%d thés%t 1;[ I&?e unders%aﬁldmg of

invention wll be further n connection w

the [Fingiples of teeingemtidancal | y depi cting a xyl ene production
apparatus 100. The apparatus depicted is not in

(00511} mi t Atféedstook compriding@dtahomdtict doenppusdeariageafs it Piovided to the
invention but is intended to assist in the

XYleHHRIOP LT URAPREF DI WihngH{an chhs: feedsisrck iy herlreined GAm any suitable
sourg@ Oﬁi]e} fe@dsfrt](gﬁﬁgiyg@%c:/ ?@Ugf’e ISk i Xy?&%mﬂ)f 91§Q%RQ URGSatics

fi ene produ

(benaquamémjgenﬂ) asdfilnfer &%alk'ytwloﬁ@éwﬁ-mm;lr&y ubeled:embv:&ﬂ stream. In
al so

e SRR ST Bt el RS TS i i

by fractional distillation a C4~ hydrocarbons stream. The bottoms stream from feed column
158 is passed via line 162 for combination in line 142 with a portion of the higher boiling
fraction from a xylene column to be discussed below. The combination of the streams may
be in line 142 as shown or may occur in transalkylation reactor 144. In some embodiments,
the C8 aromatics containing feedstock and feed column bottoms further comprises lighter
aromatics (benzene and/or toluene) which results in operational savings in that the amount of

benzene and/or toluene recovered by distillation for recycle to the transalkylation zone can be
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(benzene and tol uene) useful for transal kyl ati on of
C9+ aromatics in the conbined stream In the
weerwod1ivent shown, the feedstock is passed to PEBUS2008/069309
distillation apparatus 158 to provide by fractiona
distillation a C4~ hydrocarbons stream The bottons
stream fromfeed colum 158 is passed via line 162 for
conmbination in line 142 with a portion of the higher
redygsd|or gyert ¢lipinped. Adyatagsepslsnie desdpehinobystong sreamgweprising C8
: s j ' f be, in,.line, . .
arolfliRina R AR/ MR LERE o WAy RO Rt b st Bt i mtendea
thatlithid trahsalkybarien dedaioid inoesubgectedhe afBlefinQemb i 4 StepR0t A hydotreating,
f eedst ock and feed col utmm bottons further conprises
hydrogsRrtin. g Bﬁaéﬁge%lﬂx HanzuHher malgryrr tigies @Hey arnsakylation.

How &R the trhil chﬁti%hif%aarh 'lﬂ,géc ' toQfi o

“benzene and/ or  tol ueneayrsgéé%v r ééﬁgtyﬂ%}rg{e%kﬁeg%ﬁ a4 §£Ymg if

necesgatydb encepothbeferd gpresldasiomt ilokewione taidored fredduded the xylene
, the feed col ym

ven elimna . Advant ousl . )
profiEPa P ERPE L Comi et FEen e P GHEORErRae alpast six
cartfoaSSorfld @G bl YabOtht AR dtoRMSRALDY DAL Hﬁ)&_tlélqg he t%_salﬂklraﬁ&g zone
it is intended that the transal kylation feed 1s not
withaybpeiag etcessedin ol elefin rereonal adnes tTpt sSugtis asll known in the art,

Y e T .
arothigB tehovdl hedidtdr paddeyding boveatiag depBiridrao sRidReti ol iBe

other treatnment such as drying If necessary to neet .
appyeRed 0f sdichaprre phyistatheired Tor fkedlisillatipniagpireiued 58. Also, as is

if t O 00 .
well S5 558 YA HLERS, PO PORER Ay o s
by sideasits, snd{ocase d muati glasolmans hy exemgsifcd éiefetdtes Ol IuBRataRInon-

he transal kyl ati on zone w t hout

l"EaSS dirgcttg hp ﬁ f | .
imifag r5amplse 86 St STHCH SETABI G  FWivoPaluds difse eiehed i lighisends,
bendehe Welubn&k T@MomAtidNEndE Y+ afmefet OCk to a xyl ene
production apparatus may be prepared such as by
[0032 act tRNAL AR nPRDAY O ts%:(‘f?o &:ﬁggﬂ(?ﬂa%ioﬁg QU iscussed below, the
processing or-treating steps prio o T atT oduCt B tS

trangafiylafmparoat escohfisswkivatiowseypntipwiadties; tHeeeforeed if @bref @@erally
as is well known,

distillation, t 8. Also, .
referidlp it PTG 45 A0 GE A i grophBia  beane i entglucne) can
be a@dedab il Kiurs v £RB 1 £ Cﬂ?le%%n{%)ﬁ]g l%iel% ?(Hﬁéﬂeﬁmg%kddeg{ve&' FOm any

~of multiple colums as exenpli erei nafter
suitabld spyreeat.gv Eomanitharifeddrgrearexa tipl tene fpraductioe facilitg and/or from

ine T 38 5 3 BB R TR P

signi@ic@irgdortech of (RO Aghter i8magSUbEAREe BhdKiloiete) & eRATSEFsAkylation of
transal kyl ati on zone. As di scussed bel ow, the

CO+arumaigh iy thacpowined niseamc She erselkylation gesstor may comprise one or
i Lons.. th f.ar it,.1s nore ner al |
e LRSI 580 SRR v v o

suitableghpeesndasonfighiiatiof. DERZ @R fARUM reh@ioteRede] BAAnPE fiR6d B indrical
to the mxture via |line 146. The benzene and tol uene

bed qfﬁfﬁta%t BarsieEgd.fijug mnghgpaction configurations utilizing moving beds of catalyst

or radial flow reactors may be employed if desired.

[0053] As stated above, the transalkylation in accordance with the processes of this
invention provides a transalkylation product containing an increased concentration of xylenes

and a reduced concentration of olefins. Thus, the reaction zone comprises at least one inlet
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suitabl e source, e.g., fromanother feed streamto the

xyl ene production facility and/or fromlines 106, 112,
WQa3wo/oer9a7 138 as di scussed bel ow. The feedst oCRCHHF2008/069309

al so provide a significant portion of the lighter

aromati cs (benzene and tol uene) useful for

transal kyl ati on of C9+ aromatics in the conbi ned

stream The transal kyl ation reactor nmay conpri se one
for giceiiieehe nHEYs prodnctiondeacibiysieedsinckicitherglitet!n oy direasly after
frac'iiahaqtidnqgﬂ{gfe?&coﬂ% &Qﬁﬁfﬁgﬁﬁoﬁ%@ﬂ(ﬁino%%eds alsgig? !therough an

type and configuration. e use 0 single réaction
olefiress@lvaheannicn §ha trhisatidylaiohi on dedctan zdredbrodudt &t dbahatgel Srom the

referred bu&lother reacti&n configurations utilizing
reagligdiZRe BUFS (e cepctpy gencgrroduey disfillation aspeaably sthichepargtes the
reactioR | z8¥Epkobfict 3RS IvaRfus &Q9§§}0A§?ﬂkﬂ&'tﬁﬁmq}?@¥}qmé égd%(];tion facility

transal yIatlon I N acCcordance € process
andfonifey disphergeiao prquiuotsi dretheantbodimsalt Klydva, ittenrepetatiuohe product

B S BRSO B b et Sl S Pl . e

tranZARA26ATHH e &RDn3bnd FRFLCtANFaske GihIiRE 158 ELIMPRY bRSan 150 to
xyl ene production facility feedstock either directly

remgye dghtesappiatesk hyefradtioaehdigilatipo Miailinet 158. Segrpec odlumm, 150 also
hat, i | t sal kyl.ation fee assi t ugh
pro%ﬁéaso Helgl?eﬁ\ﬁfﬁelﬁ%\/lé?*" frAlRd 1%h Is rpgﬁsggi?(% g?ffﬁﬂ?%ﬁoq‘g?mqw %enzene

Zone.

colun@abi4 effecBmiefratiodalalistilatioh Sehapaadn sfVFhidie, feeeakédPR overhead
. ..zone outlet to the reaction zone product distillation
in ligg 4Q6riTopn (i @Fpradisa Fecobered Ava patiemns Bectioend hbetiems fraction from
' i ] I i.t.hi h e
Bk S 45, B SR 0k S 0 S pmn 10
fractional HistiBafoodproreides s tubvene ot érbeadethat is ermaede; iphied Ut and a C8+
he stripper 150,

distillation assenmhly copprises
aroriis b e gl el Bedne ol tineien@imn 176
ransal kyl ation or reaction zone product is passed via

(0034 e qRPodHRE Bt lidgraserh talBenerigay heeertedtereylenes and
v SFERLAL SN IS8R AR A W e pggunc
dispfapaoicnetiomiuiic bparatiquas deptntient mpox dredfeats andmhel@énomics for a given’
.Benzene col.um 104 effects by fractional distillation
facilji o DSRBATEHITHOBAS BT igreiouhe GYAREE THSUgh bl Hoh processes
knowh ﬁﬁth_lgﬁ,mzflf RMsed 1 ArpiRtibE Vith@ER R eRoRSPRdRYt 0TS
fraction. The bottonms fraction from benzene colum 104

dispopopmsgieen sanditiang¢o oBasetht phraenderepiranged fr@ludeprecoked catalysts
t ol.uene O fractipnal. distillation provi des a
as dgsSitENE U6 AR aAT MekloBrte fideindy Fhietendt ol BReing s
+ matics b ons fractjion that is .passed via line
[""5_%4 ta%yqs’aﬂ ?é’ii‘ém’egﬁ PPEHES Y[ge%‘fé&?g} distlatien s [yyerdatling 8
aroxﬂg’til:éf@;eraﬁf &fhtaitifh HERE st TRY xP@n@ RB¥ELst 8H ahGh&Ydn @RS mANYhe xylene

enzene 1IN an Opt[Qnal t ol uene d|Spr0p0rt|0nat|0n
columg géiluenhstraaneconireingers tomasies & atlogheebeiling product stream. One or

mor | QRSB SR BEED o g SRS SR o e
sought isomer, the separation is usually effected by fractional distillation. The para-xylene
isomer may be recovered by selective crystallization fractionation or selective adsorption
such as a simulated moving bed adsorptive separation. Meta-xylene recovery by sorption
processes is also known. Xylene isomer separation processes are well known to those of

ordinary skill in the art and any known process may be used individually or in combination to
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facility. Disproportionation is effected through a
catal ytic reaction and any of such processes known in
W@ b@oatv3tay be used in conjunction with this PCT/US2008/069309
i nvention. Preferred disproportionation conditions to
i ncrease the para-xyl ene produced include precoked
catal ysts as described in US 6,429, 347 i ncor por at ed
herein by reference in its entirety. [0055] Xylene '
obtai therfve P1 Sr05@ pryeht semets. fhhastthis kel aramstiey stigainansses from a first
i r ' LI taining at |east
outlp MR collith (6 B AT G5 RAIAEREANARE! Aol FEFb1y 120
via Bod U ef fl uent stream conprising C38 aronatics is a
hi gher boiling product stream One or nore xylene
[0036§ 0MEORfA RmbeQYPEAtisTINOM dhlichalEBpRFvRIdaLL fiffe $18 ®3BMove any
| f ortho-xylene is the sought isoner, the separation
olefing. Byiih¢ pspcesseeet B ipyentipache sardalkgilasion|remoyasryirtaely all olefins

- xyl ' . c re sel ect i .
rorp SN S TR TP AR L o s
in liseit 18 adll eomsaimohBt thel lintvdntginbetloladsopptiiced is eRaX @bhdloop, e.g., by
Met a- xyl ene recovery by sorption processes is also

ISOmEEHKON. K94 e res KyartmEb sprpIeh pihe d@sydlylaias medyct. In some
embdBRMAtd Qhd:B Q%hn'ﬁfro@fcﬁbﬂ H; bﬁe%%inlléri L rf NGt gl}@?,doléﬂy removal
k y be used in |V|éﬁa?

nown process y or
appagubil hamag e tbolaedertidyo hreother erob@lisentgkich sovtenshe xylene

. Thus, this C8, aro I GS str . passes froma first _
somSERIN B e BERGT oL T b PRy diaBH gl b Flay e required.
EveiX Yo, 9Ninl (200 Al pPRAIALI9RaRSS RITREI G0 1VAR HavB 8 1diBservice life,

[0056] O efin renmoval apparatus 1I7 is optiona
therghyygpsudiéer inrcapitaleind Dgenating eerb vavingsy Ndrebyarsan &yfin keanoval zone

f. this dnvention, the transalkylation

B8 el P EAE1 & G R s 100
pref@abigtuc tre@inhd @8iakdrhatick 8Leleh pEsingHede ehe Lykéhel OWRNN outlet. In this

boiling C8 aromatics streamin line 118 will contain
embgiment: AEesli e Ve NS tAIRAT SeiFrafiasr Yrris! 30 o d seleetiviersortiion unit and para-
xyleﬁ%’ lsgﬂﬁldlréwtﬂ)thr e%l a figy?lﬁt?e? & bmﬁ]‘e%g %ﬂg n&xt]—gé‘ui[iglsil rglilsaolmer

amount contain I n the transal kyl'ati on product. '
streasro wepleted ool pana rtydenehds@reféredd to ap rledutfinace) id pasidderom xylene

i songrization zone ig slight, olefin repoval apparatus
sepaipcr |70y RRUEE s FoRd pulerdn TomETFtan £ e Ve Hent s

such as when the xyl ene isonerization zone produces
[005R] o hehe) xglese dsasrergpidon yesvasdenpsyaquikibyterthe nen-gquilibrym peixture of
S8 BB SR 1€ PRI BRRRLSHIS, ARy Rl
parafxgkunt is prgduded bypedsadbliatnidg ap equtibiigm ©d starsayMilivgism distribution of

Mor eover, an. ol efin [eq?val zone may need only to. be
Xylene ISPPEIS ARy FhyhTRzans dniieqiramk YR scpRration weit Exffiee is either
convBRRAGLAHIHRi ARGy IS bEEG M ed B Bentate AR

Vstreanypagginﬁlffonltheexilene c%%u&&ﬁggsfe?.ﬂ?%kﬁﬁP%uPondw

type ehbsouerenion cslstticdanst plheneoridiorsr [s epembodiornyoitversion of
ethylg)'gnozehg b}‘?l & l ﬁgttlclmvi% fz?v%rrgc} tlooeru%glc%m%peC)j(it e% rn? ﬁ/rld?l?lg larger quantities
of naphthenes that typically are involved in the ethylbenzene conversion to xylenes. In one
such embodiment, the total naphthenes in the feed to isomerization reactor 126 is less than 1,
preferably less than 0.7, mass percent. Conditions that favor isomerization of ethylbenzene
include the presence of hydrogen in a mole ratio to hydrocarbon of at least 0.1:1, for

example, from 0.5:1 to 6:1, preferably from 1.5:1 to 5:1. Preferably the feed stream contains
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is withdrawn through a first outlet and via |ine 122.

The non-equilibriumisoner stream depleted in
wW@2a0090x¥BENne, al so referred to as the raffi nat BCT/US2008/069309

passed from xyl ene separator 120 through a second

outlet to isonerization zone 126 via |ine 124. [0057]

The xyl ene isonerization serves to re-equilibrate the

non- eqU|I|br|un1n1xture of xyl enes. For instance,
naphencs. ik mosereisEablsa pHECBLIeeITag A of naphthenes is provided in the
feed &fé‘a}ﬁetg’e %Rﬁ@&%&a@%ﬁ%ﬁ’é%@&ﬁzér@ P éog&%g g%nd 20 mass-percent
reest ablishing an equi m-or near-equilibrium
naphithstasi Budfeablyothexydmerezatisn ivoaduciedyurelchyd Ibsn p&iially Rapor phase

he xyl ene separation unit ffinate is either
Coné@ﬁvgahéf’d‘ drgeTiaiPn pean WA iBfade b hydigRetion gt gperation followed
byJ&gggﬁgeﬁgmgqat%¥5§hbgn dependi ng upon the type of

I sonerization catalyst used and other conditions hi an
[004H]POIXURAL isoi YA RU6I0LS GE WY HA0GRAS B, (d,ae@x'yf‘&ydn Lion

to re uce conplexities In

isomgprevation caglitdnsnaphvivenedsdmatte! Vi 8ambyization chtﬁl&@i M@jﬂplcally
in th% ethylbenzene conversion to xylenes. In one such

comPRiSR! RERPICCHIHS IS RMPREYH hBR S CPRPensat. PRGN fngrganic oxide

coxﬂp%ﬁé'ﬁ? rSe}é&l'oﬁ r&f ﬁ%%&l@éul&r%@e&e%oé%%éerﬁ HAGw ¢ tﬁfo? %@éﬁﬁé Yatalyst
'ess than 0.7, nmass percent nditions th avor

perfpguaree bzta‘teneo rthyfbeatdngliyemzzneon acl mkﬂﬁbtdxen@dm@rmmnofependmg

hydr.o nol e rati o to, hydrocar on.of at ] east ..
on Qg EERE g Rrheaine. Pty T BoBeast risra el o spoliic
alundin8sificdt®oPa donZBb@iEhaktYat fisve ¢ad z&ﬂfti@%[ﬁmmosﬂlcate (or zeolite)
cont ai nsnapht henes, and nore preferably a sufficient

compeprns hitpiel iy dneidfer apphiasibraskitd, Svhmhdwldé@ltherstmﬁereﬁ @EMFI, MEL,
NS Iben
MT@I W@M?I\j\éﬁ% ﬁ’gﬁe(l%ﬁgg rTOarrnglSpler B4 ﬁ{e ?rH%IH: re) MWW, a beta

zeolRe efrarmhynlta HEhei rﬁ)ﬁ%bhﬁicatnb&ﬁullaﬁ sieand lﬂ?ﬂl&ﬂ]ytﬂ'ﬂﬂ%'f nitfre of the AEL
| east partlall hase conditions. The

ffa“}eé‘V@ﬁléPYPE%ueﬁE?ﬁl qger teee af thy dYlSy ERmeverk Laes
fol d [
pgRBL HNERO R %@%’f@%?oe%g RINCOADNE SORE Thpsy (Ppgerwors
IﬁﬁmmmmoBoﬂemnﬁmmzéniahIéﬁnalyst under |soner|zat|on
conditions to provide an isonerate. The isonerization
[0059%t al Pist metal danppondhd typicOIPRIGDRS méaln®ngsuab! arfd @Y ¢ include an

component, a metal conponent, and an inorgani c oxide
optingh B angtal medifies qoawoaﬁnttlﬁ addigipr i tha poblie anesal @ implaemef the
nobl@ln#]e‘?z}ﬂ&l‘ GO OmeRY R }SI ?nu%@%ﬁ)lué %etaﬁ%}%lg%m&eplgﬁﬁm eﬂl\lladlum
benzene | soneri'zat on“an enzen

rhoddml rithleaituing sdepe rdd igdiom. Thebake Imd:ﬂﬂrmmiecﬂar froanEegeup
may be either a

Canse ntI the nol ecyl ar. si ev
cons SR o [NEniin i SEIELER 4o, Tah FoRAb aNekel. inditmegainap. 7inc,
uranﬁﬂn?‘f@spr&lﬁmz %ilivfn’l %nalnﬂﬁﬂu%%ﬁhérk&@tﬁe(b%e Heal 1n£1§ be combined with

onent typically is either a pentasil zeo
anotl\mm@he mpel, gdevithhenabla metalir lssinginbvEmenyEhe tdWI\MetMFiﬁS the

1som%%%%g%g sgangfﬁ%n?@metng%]asg r;])erzc%x?t 1nt z?nother embodiment, the

amount of metal ranges from 0.1 to 3 mass-percent. Suitable zeolite amounts in the catalyst

range from 1 to 99 mass-percent, and in an embodiment between 10 to 90 mass-percent, and
between 25 to 75 mass-percent in another embodiment. The balance of the catalyst is
composed of inorganic oxide binder, typically alumina. In some instances, it may be

desirable to modify the catalyst such as by sulfiding either in-situ or ex-situ. One
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zeolite, or a nordenite. The non-zeolitic nolecul ar
sieve is typically one or nore of the AEL franework

wo ypes1798speci al ly SAPO- 1 1, or one or nore of PETTESAIEN69309
framework types, especially MAPSO 31, according to the
"Atlas of Zeolite Structure Types" (Butterworth-
Hei ner pan, Bsstop, Mass., 3rd ed. 1992). [0059] The

nmet al. conmponent typlcally is a noble netal component,
ISOTREFIPAHAY CRAFIQB UEHN Bt Prefral inyasiéomsdisclosedinf U H.899,012, the

wwﬁ@ﬂ¥%?%m§hﬁﬂeﬁgggthQERQe&nﬁ g&%anetal or in place

he no nob is a platinum

ou sel ected fr ati al | adi.u o
10080 SRR FEEEHS sefF P Sty F el et Ry dgage from 0°C o
600rEhad a bressigt @ORLIDOMKFRATL 6PY RINGRIE ORI vadi i Ghoffly throcarbon space

rhenium tin, germanium |ead, iron, cobalt, nic

velqeiyiofi e fgedstackirelatymie, thewaightief casylessioom . | o tir LirThe
nydFRE DI ELHAES ol G i 0GR TBL B e g TRy O o
hydmm‘axbdn merié ratiomf fiomi als: lﬂ;lbt 13k 1 binmbReanGAMRIenRI Rt from 0.5 to 10
q nges fromO0.01 to 10 mass-percent, in
HZ’E‘% flid 1@@36%3’1 Grafitions #g uastbinnisogteriaation. thearkyisalkymsnhydrogen is
ada&i. 1Tﬂeoisc?mg%§oﬂfé aty%légg)ﬂpé Sng&%b}eq{xﬁ%ﬂglt Badifs! hgtamlng
0 nt, and 1'’n an

cat al yst range mass- perce

catatyshadi menbe bélnmnaﬂl@ type A0 conSgurméorc €Tte, usaotla bi@glsaesction
[ ment. The

th nbodj
ves S hsinget PG ABEEA By o R Sern i ear b iOhsgamietop pwfigurations
usingirﬁmﬁ%bé&@'f@ﬁhi ¥t (ﬁ'rh’d{hl%vh kea@%mb?ﬁ«t: @ﬁﬁ@red ilde 0By, be

esirable to nodify the catal yst such sul fiding

[Oﬂfﬁ']t hef, the eﬁb&éﬁn&ht G, i is SN QAR | Zﬂxte 24 g;%ﬁé {éé is passed

for use in the present invention is ISC 0se
via Une8iDP, t0 1ightstchkinire Ehwhighs smfvesMolreﬂnow 8 d loewer poitiag dction, c.g.
ref erence. ri zatiaon

Qﬁ [,006 E ﬁ |so
ben 2 G igie! SORRTBS 414 e art FEhRTPot I & khgenia s bicning
stredn® isGROQE Al [ightR COREH B0fth ARheHhileFRoluthnSl 3¥RA4 lmﬁ: 134. A toluene

absol ute. The wei ght hourly hydrocarbon space vel ocit
fractégn is lpeovidasldnt fé@klorléll Chfttllkaéon o ddineptsangtmohuﬁn déﬂ} athcystremsved via

line flﬁ? g%\%ogto}ng séga contaml géé %s;lp; %gﬁ’g 4§ to xylene

n mxtuoure

coluh)yldlrlﬁg Similahy dlﬁﬂ%@étbﬁ&oﬂ@ bﬁ)dﬁattdlﬁllﬁfloﬁ %é%@ln@lﬁ a Laﬁ@ty of apparatus
15:1 or nore, and in an enbodinment fromO0.5to

arrangsmaets 3y be hgr &0 prasi e fdaronaticrsteas §wnf e xsomerate for
recy&rlﬁ g([;rlﬁlre xﬁfgetnl b @Bhunld? eﬂle‘éf? Cﬁll la}(raH%enlﬂéﬁg OP go%um}lss suac glghts column

zat1on reac r-se one
130 ambdehieplaaizer @hohoi 36 Gﬁﬂttaamdng)lsﬂtkﬁb yeplaratiog lsm&yerkw t0hs the

: . ty d conf ration, The use of a
‘Sf’mg?%"g&é“lﬁaé% %&%&?ﬁ@scﬂ&ﬁqgﬁ%ﬂ%eﬂ%@%wthﬁavlﬁewsoweazanon
react®f lg@k&ﬂays%ﬁ ihdireRfl {EhE %gbenpe luglgx . ThHEFLL s Somprising benzene

conf |gurat|0ns usi ng novi ng Cata
and plugne frevcthe isomesate DistiBatpinageanbl § nﬂi@éjelpedsed to other distillation

columns within the xylene production facility for further separations.

[0062] Returning to xylene column 116, the feed streams to the column, which are the
bottoms fraction from toluene column 110 via line 114 and the bottoms fraction from
deheptanizer column 136 via line 140, will both contain C9+ aromatics. The former will
contain these heavies from the feed, and the latter from the isomerization which typically co-

produces heavies. The fractional distillation of xylene column 116 provides one or more

224



10

15

20

25

30

[0061] In the enbodi nent shown, the isonmerate from
i sonerization zone 126 is passed via line 128 to
WO e@hos798Dl utMm 130 which serves to renove as aPCDWg2008/069309
boiling fraction, e.g. benzene and |ighter conmponents
via line 132. A higher boiling C7/+ aromatics
containing streamis passed fromlights colum 130 to
_ deheptani zer colum 136 via line 134. A tol uene
higher etlingAracgory oV dhewnbyne higleribor g faicsipn) whith opntains C9+

h nizer |l um 136_and i s, renov via |line 8., A

o bl s ot f s P TR " OwshEEul e brona
aspddtdef thd Gvemtiony kiene/1&el sdind Ay bSoperh@d té provitR dt GaAGH tw@higher

.zone product distillation assenmbly, a variety of _
boiljigdErctirns oar PHAYEREIRNSIRRG Weand<d aromatipandteme Kd | egaomatics,
and MO Gy iR LS UG SPOFCT s £90 al BENEL Sod Lol

xyl ene col umm? erefore, e afrangenent of coOl unfs

consmahtiasof € ght sroantiomTHX0rsafisttidea pegtabiyzont il 4 i8astlB6 mass

used to acconplish this separation is referred to as
PerGEREPlEG Féﬁog%d‘icéﬁﬁ‘ ihﬁtSF‘Eﬂ‘i‘dé’é‘%%WBlYﬁonW‘ lgagie50 mass percent

C11LSROBARLE AR gﬁﬁgﬁbﬂs LgoxH AR a'eﬁars? a'{lgyﬁé he]%ﬂilr%%%%gﬁépared to

126 is passed directly to the xylene c
thatfymeliyorsed gompeavsis rgptibenerecdumndo taphaversebdtamialy lah C11+ aromatics

I soner,at i still].atjon assenb b assed to ot her
tron HFRRRS BB Cipetith oM Die Bk PleerSs Sodiieen Sabodinent, a
leasf @F&ﬂtibﬁ wf €Ok afdthdcReprexRbad AtthORylend &AL aReleHid S thOreaction
xyl ene colum 116, the feed streans to the col um,

zongyindine 442 Ithgenstal thagher cprgenirations o Mot-gireratécs do thertrangalRylation

Vi .4 . an e raction. fr )
eedfs o b b A AR A LS8l AP ggpppction o e o
arong0iet ahoulCRot tiildrmgt toGach d kel diir@iduMdals GRH@ed upHEER xylene
heavies fromthe feed, and the latter fromthe

columuifrdhatadtigg puigs st by fakend Inaneppesimers theegpseayatiqmal C+
o AW . ; )
aronhdtRE il @B @xlan%llgf%{gédngg?@#ﬁ gs llg%%%hgr{] f &ggw%%%a}qn?zfngen\ﬂé%%?mem the

one or nore ractions.
transailigt@rongwodich gorfipaes ilan thanth isspentai G%+ GSmasicomat inGsother

i s disch ed from xyl ene colu 16 via |line 142.
embpisb e Gk P maRie Hpros ESiSEE PO T3 SHass REGHRS Bhe
trandal&1266n§R6de@! UMM may be operated to provide at |east

two higher boiling fractions, one primarily containing

a r i +  ar [ -

0063 O G oAl S bl O R bEdse g i their
undeairedrbtildcep. ainchingengrodahen, lesntba&ns® aiassoperadnt 6F thd €9+ aromatics

aromatics. The first fraction ef erably contai ns_at
prodicetl the %IGReO1gBp Bk R B JRPher ST e cahan B mass
perc&R GPIH Bl GROARY COPRERARs &le JupaRll anripin%se?nﬁll)i%ﬁ{iﬁg befdeen 5

1+ aromatics. As the separations are rough, t
and Hemess perceduiary pusgede dise 0éd pargestnpamey heaisedaich that the
¢ t i%allg M ed in,a heavies distillation ﬁolunn to ..
rancplidlsin stdifaiy e Ao B 10 S 2 I cqng Sulfcisal pafacyeli
aromAtiN@mABiatd Neudiy!saé LOidisIRMTRY pBAR 188 B Msed 1fany Siitable

shown in an enbodi nent, at
manner, but 1s preferably subjected to a distillation to recover at least a portion of the C9+

monocyclic aromatics contained therein as discussed below.

[0064] Line 142 provides fluid communication from xylene column 116 to the
transalkylation (reaction) zone 144. Whether the feedstock in line 102 contains benzene

and/or toluene, additional lighter aromatic (benzene and/or toluene), if desired, may be
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| east a portion of CO9+ aromatics produced in the
xyl ene columm are returned to the reaction zone via
WO 2008/01427 | n general, higher concentrations oPCIZ882008/069309
aromatics in the transal kyl ati on feed favor the
production of xylenes during the transal kyl ation. The
concentration of the CO9+ aromatics should not buil d-up
uch a | evel that undue | oads aredﬁgtced upon the

t
pro)’(@?@ HerEriRteR zensareagioy Wg‘éa Hoe gto lighserragquaptic may be
obtﬁﬂe@ﬂpﬂddugpc en'ié?l@ sGFBE %Qlt R& 1@&&%8{{5@5 i(%s,’ 115‘, 132, and
the trans Ik ation pro ct | l'ess nmass

138péVbidnthe apparatms efrﬁcgﬂrerrbhas ttela& dtxcmbsmhektydvatg ey, milﬁdml’g&olunm 110
[ | t CO+ t n

and R RE T rco B HAvEA P AEele (P Biedome § S TG, 4 el column

to pRALiNEESth PuRlioREnDTRES @ﬁfe? el Ilf'@nﬁlﬁ?ﬁt%@a l§ @é]a'rzﬂfbn may

product. [0063] Optionally, purgln a portion o
alsodgprcomrtomest indike meannpe lnsedntbodimav.ght isbmerate rontabe omﬁzt of the

di I t han 50
g BB 5B 2 S B ey o
co-RuEQSiAg MithaR tdaetioe iR Prodit. . ThiS Smbblidlen2R dI®S apital costs by

percent of the xylene colum CO+ aromatics are purge
elingpgingrflupHcanpgtpmentt [ber wabadimeantotzbownshe pemesnaticarzne and

rea xllg]ﬂfl Q?ﬁ'e SHAR ?(%mx?mg ﬂ@@r%ﬁ%% LS IR YIO s%s sed grue%gg@&atﬁxg effluent

ransa Ion“Cco IOﬂS nee

frormﬂldlﬁorﬂmum asdifrinsalkghition eda¢ ey €inag fl@bvolﬁﬂi twoSindi®idual or a single
steady-state conditigns. The purge may be
COH@%@ Arofugh §FP§£ﬂ‘QfaWIltB thegaidiom figrone o1 prudinle mayators being combined

for RERIERS &E 1ﬂd?v1@ug'r§2¥c'tclr!; & de gPer{cg ah&oP ?&511(9

pOftIOﬂ of the C9+ nonocyclic aromatics con?alned

Oﬂ(isl?er SAQ tl%strﬂsﬁﬁylﬁﬁ(%j a%lcgr\ﬁ'a 460\91% eLI nc%is]fg%{ g'u% Wéerﬁlon may be

conmunit ca OW]X ene co

opextateﬂrsﬁdi kit @i bu( n@adt ihe rpblyb?dfl& atdrhatidhed BatvettBe it is possible that
edstock in. line 102 contains benzene and/ or toluene
a buggdﬁptqfaﬁ cyglicp@aticyaseusi Wiikeeadystamenmgrtians mygrhe)achicved

withohit @€ %h&e@q y ok apLPg@ Y f)rg@&%%soofttﬁ@ RARhEY %dt?xﬂg&s‘r%% iptermittently

r eact or ht er aronm
renoNst eapqredn f)f mhaamsjiecimnvion ifent xﬁemer adumii Nt irdimgmbdaiment to

106, 112, 132, 38 Wil e the
mai B A SRS el APE I KAt BB A8 bbb TAO R g A This
purg@ cin be tREHBOE s&BhY mgh@ﬂ-ﬁblﬁﬁ‘éj QR G kG Rhe EQLERTY, 133%5 descnbed

both to separate toluene from C8+ aromatics, a sing
abovegpiitrmay bepnaligae fovidn ¢fuhe highersoitarg hetios edl de;m:thé as lme 159.
columms perform ng the sane separation may al so be
[0066b i Frecpurge inak be dnarded, elgn, wed éortfoei orprtferdbhesubjected to a

Lsonerate fromthe utI the isonerizatjon zone is
fractb“é‘é‘@ata‘ﬁ%mf’ﬁ’é Phigegoligin e Hstr ot gghérode%fa g verhead enriched
in C9lbsd Clib afoneicaShRIRaY bk %559&@ vférl%el%g 8 ndM I Dadd Ren (o th

reaction zone FOdUCt hi s enmbodi nent reduces caplta
transgbkgiagiopyeactor 144 Some or all of this stream may be recovered via line 164 as a by-
product, e.g., for use as a solvent. The bottoms fraction in purge column 161 is enriched in
C11+ aromatics and can be discarded and, for instance, used for fuel. Since the purge is only
a fraction of the higher boiling fraction of xylene column 116, e.g., often less than 50,
preferably less than 20, mass percent of the higher boiling fraction, the purge column can be

substantially smaller and require less heat duty than a heavies distillation column used to

process the entire higher boiling fraction.
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elimnating duplicate equipnent hi an enbodi nent not
shown, the isonerization zone and reaction zone share

W@ 2@0011987 hydr ogen gas circul ati on system ForPERHAPIE069309
the effluent fromthe isonerization and
transal kyl ati on reactors may flow into two individua
or a single conbined product separator, with the gas
fromthe one or_ nultiple separators being conbined for

[006cy c Frsuies 4 e 3 drpictivatians reaetongoses eompsiingrioegeaey) or
tran@ﬁf(ﬂl 8111 arﬁfs @ﬁ@fﬁf’ Ig emiaggg ?Aacf%? #J@%‘Hg rﬁ ﬁl%lf)k elp‘%‘ctts g pealctg)r system

accor ance € processes 0 nven

200dpeingtted zenashwitlhiat sﬁIgﬂEEvesbaJ R20poWsahbwn tvessep Q‘DZ/ Eotﬁﬂuhil two distinct
IS possible that a

Caw%? @Sb %gf&r% kaa‘%f?Bis:%%fyet %f‘rdo%%%nésw%f@e OgIerigpiqrebagk 2086 yin another
embRldfth& G8NHOWORSinBRYcaRfy R B%H ﬁ%ﬁﬁllq% X\étfv‘ﬂg lf{)rl t%%@alﬂ%ﬁgﬁ' disfin

of a purge, the processes I nven
remowalt zinduad@iey'swnerimtlm i¥i dm;émyddy Feedraveactopasssdl @02 &f probiged by

. vier fractjo X n 116 in an
tine JRShT bk, b esh REIisct iy S TobToregiork ormpiriag £8 aromatics and
olefaRFERMNIihal D RS flt()ﬁ] hifears2ak Kﬁ’h@dlh@:ﬁil FR8GRfion 4p jsThVed, is growded
e can be taken as a second hi gher b0|I|ng fractio
via ﬁ gﬁ&%déh% highpuhmiling Baciwndesaimingd9abomsitice froirt theaylene column

TR A S
of tighi 1$10§tfaﬂ@ﬂl,mee @.a seps@d dedicafed@ine c@fi bPLKMETAMsYed, all or a portion of

subjected to a fractiopal distillation in purge colum
the nggrequpihryun Kyiensmmixgre dspsed Hem line 1Gdern baintedirediodatabyst bed

204?9‘1 t?rﬂ:%f gleq gﬂ Ilaféﬁ O%SE%I??Hecﬁgatgﬁﬁ? égnal/bxaal bpe% %(;1? gn of this

ne 14 hen to t Fansa I on reac
mixﬂ.melfrolﬁdm lge cah be axftrddhce:d bttmammml)ysth:edﬁ ecoOMel BIb M ane 210A.
.Line 164 as uct, .e. for use as a sol ve

Thej50meggie o, FFé‘th‘?“a é’ﬁo Ut fﬁ&‘rllj’ew‘&ﬂrﬁl‘ﬁﬂ viggine;d 2eWhich ﬁéﬂ‘valem to

line 188 § in hbl@é&ﬂﬁhhl‘é&l(ﬁmlﬂ?@ﬁ BEctidh S6RE gr%gu@%tlllfaﬁ{m assembly.
i nstance, used for fuel. Since the purge is on

actfyn i
[()Oﬂgigl oy f@tfeﬂ &%l&écﬂ{ﬂ ﬁpr? 2 S%eﬂ?rarlg ﬂg% y %dbl?log v%sS %16 use of
two tdaaror2@, sequesisiapfdow sejuende. t’ll’renslallqh‘eeironbe)acltcbrmgrz ﬂlﬁaaﬂiere(m catalyst
can be stantjally smaller

bed pF Fie 7 wES ST RG erorrin ooy o 1o o9 IdiHewe line i

sho»ﬁPhMg@oM%ﬁglat&l tRAARERRd LHRpSnkd @anmegﬁ]&rldaf)w $efpbrate lines and the
fraction 067] Figures 2 and 3 depi ct vari ous

reactiraet A tpe @m@swahmpcacmrﬁi@m ﬂhe@fredtoemppnanspﬂomdedtbuycbme 306 are

ne ri.zati I te ur e,
the (REEK SRR S BB Bt 5 B R st €M e O
aron&hﬁ@fr@m\/tﬁé S?l'enc?&ﬁumﬁ\s ISRQMEU, aM &% S PortZ o TR - &?nﬁ%m xylene
di stinct catal yst beds, transalkylatlon cat al

mixtprsglesied fomding i24eiBigurad icombe éx!imQ%?d inte tmsﬂ%;elmlon reactor 302

| | d havi
via lglgt%iegl Fﬁ{éf%)r%q% adapfh 9‘%‘1& ﬂfra?ll t%%l zﬁléfla? gwgs gm reéxﬁtgg 302 to xylene
isomgsik @i reRWIeNDz atslsﬁﬂwh Sireri4ay pﬂ;wd%ﬁ@@i ilt@du&s4lt 64 a portion of the
vessel 202 is provided b¥
non-equiltbrium xylene mixture derived from line 124 into xylene isomerization reactor 310.
Xylene isomerization reactor contains catalyst bed 312. The isomerate or reaction zone
product can be withdrawn via line 316, which equivalent to line 148 is in fluid

communication with the reaction zone product distillation assembly.
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line 208 and one or both of lines 210 and 210A. The

feedst ock conprising C8 aromatics and ol efins from
WO 2008/01027 or fromline 162 if an additional PCT/US2008/069309

fractionation step is used, is provided via line 208

and the higher boiling fraction containing CO+

aromatics fromthe xylene colum is provided via line
00@% If addi ti onal benzene and/or toluene is fed to
(000t a1 Jous. pesiinyenionshabdles andrncpmpgsses variws flowessheraes which can
tak SRR AECOFIRAIEAHE Srah B SRR Rfe URE Sermdle HGRIT 9l ot

or a portion t he no - equi %rlun1xy enée mxture
emtgdimnens the mtlxdmrxa: the amandadk yil tonomue;ad otier eabadiyhts the

bed 204 via. onell % l'i.nes |IIustrated or through a

reaciionizeng %‘H“H’rlsﬁé AP ﬁy Lajion gpd ‘é"rﬁ%rﬁalt@ﬂ Zgfesieher in Sequence or
comdBinedun t

e e e T A M 2 B quer of the
isongrizatiow torens paysed prtbel mat:tlmamri@e)wdttch dlsall\mom aasdrmhie for separation

h
i QBT S0 SR (5 R o el it g dopthgty Biebeled o the xylene

distiliaGibih tblaiinOMn asGRFMbodAGR bt sHoenSHStreigs Rbsd ;?r@dlhcrﬂ distillation
ure 2 generally designated by 300 invol ves the use

asseéqul’ WP@%@GF@H S@&iﬂ@é@@ll@hﬂ aving & depsenseoutlet to provide a C8+

anng%gnggggy 91&%@ &ﬁr 302 has therein catalyst bed

ransa it 7O Peactor 302 is provi ded

1007t efpﬁfrfg’?? 2@0?1% R el H8ﬁ8@ﬁs¥3§£ﬂ°&%“‘8éy§ﬁn&w@@aﬂon

facilty tBRRQA&kiRed foreise Rﬂ@né h6op R3REdeHedTh éﬁﬂdﬁﬁall{ﬂﬁt%dzone to produce
within reactor 302. The feed conponents provided by
xyleppsigndggducgrtae plséinfcerignt: dokome embbdimentisoonaer m«mmpomams of the

c{l on contalnln
feed R ol PR VI B BT B BP B g mpt e
procesiet] iiip theafant diley] Beoir muudhebar fou arxamﬂne BEcadd Kérzefe, dA0ENEEEr other
pnx£50n1llne 124 of Figure 1 can be introduced i nt o

FiREaFIRPrat friom e SRl Foonojher crbREINTEa s\reame carisisg C8
aron@ﬂﬁ%ﬁﬁ)oﬁ? sl bbGnel 'FRAAT Qg%k% %@pge?rfg%&tcﬁﬁ(gﬁ%é\ﬁ?e%tapaﬁmg a

ene | soneri zati
feedbtopleircthd feeslstpcb dIStiH‘&ildﬂCﬁppﬁﬂams dud pasabd toathe aylene tolomnaehile the

remdger O i 5B et SE e B o ok Bribe

trandafGMRIonZBhé A pro8@elQlene® Md¥elScCht Bleyipt. bed 312. The
i sonerate or reaction zone product can be w t hdrawn

(0074} @ 1ADgu3d8ed mlglﬂre%qwfé@lgt%eﬁ bR 1§Lﬁ]%ar}§]§ﬁt\ Snd rofdati.d

conmmuni cation wt hé reacti on z
compidwgids iy pessednviasereiuiil 1Y)2 1O Ceatodihdistilldtioa appatetat il 88 which produces
s various flow schenes which can

enabl es .and encanpa S
a SUrGATY COMRRISIRG HYEIOR RDY O GTUHRICORHOANS P T Y A hQUHF g
condufEP¥Ba] BfJ BFeactiBn %9&61@1”%@&1&8&5 (ﬁstllfalﬂi% [dg]]ﬁﬁﬁthé) TSSZ?q]@(?

is the transal kyl ati on zone; in other e nent s
produ@a@tﬂitrswnztoﬁ@rlsmgpr lesesmt hébtmanrsaid«ylwm o aandtlet and conduit
soneriz on .zones her in uence or comnbine

160 TR e B R R Aan®o RS e P phand feduce
the oleZih don@im. am Jditlot fe@ﬁst&ékedlstlllanon apparatus 158 produces a stream
comprising C8 aromatic compounds that is passed via an outlet and conduit 165 to xylene
column 116. In another embodiment, not illustrated, the feedstock distillation apparatus

comprises multiple columns and the stream comprising C8 aromatic compounds is obtained

as a column overhead or bottoms stream. Thus, the reaction zone 144 reduces a significant
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i sonerization zone is passed to the reaction zone
product distillation assenbly for separation in
w@ebionas on with the transal kyl ati on product PEFUSW08069309
portion is recycled to the xylene distillation colum.
I n anot her enbodi nent not shown, the reaction zone
product distillation assenbly conprises a single
distillation colum having at |east one outlet to
am@3pg of Feddodsgrletipsoiiita Rrodudigmoreocdenes fEepasppinghigie transalkylation
I 7 - ' sentiall.
feed ¥ BBt N nt P Hordh R FRERBCTRk he P RERF el cgmpounas
pasgedatia t¢add 965 nedefxgtent beludyl eilldidedpgornitsin PlePBRES Bledel ér, te olefin
transal kyl ati.on .zone to produce xyl enes and reduce the
femBngoﬁﬂaCé ﬁ?‘é‘ﬁ'ﬁeg 1 H‘es’iiﬁFé‘eg’n%’&Pﬁ% fcdity sndgmnghcanpFesduced by the

olefRREmBRA f?&m%ﬂ?etﬁﬁxﬁ;&?ﬁ&%&f\%é fee@s%ckgg}tligﬁ 51%3:{r§%ts§egi eﬁl s

Xyl ene Loop and s portions nay, nee
tranpglbgesaebnen Asthefdre ansgirdytrad ihanolefinecrmdvet eorfeolr17 be used to
exanpl e excess benzene, toluene, or. other products are
PrOGRBORTEA PSS Ao st s 17 Ot akpritticciomginbis e fruted to the
tranSAIk AR LR ThiStdnYersBndb RYRhé EnFAFRRWARSdS Obt ai ned
froma separate tailored feedstock and/or by

par at ] " . ' el y
O Bt e 2o/ B R € ol e Su B8R RO St @l are
readilyrdpicached. Oleftrhemforaldgpaciusdd tmayeed £ day trbmerx \th anether

colum js first passed to the transal kyl ation zone to )
emtSHTE b Yo RRAET 08 d08° PHIE b1 BATHACOT BRI ROViLh te reaction
zond Fﬂou_ﬁétr@tmubmaﬁéﬁyryanét. a feedstock conprising an

ol efin and aromati c "conmpounds is passed via conduit

2t asssid hstd j ; L Gh  ohtc

O s TR oAl AR AR Akt B &w atights
coluamohii} iag ingompolgh dsfltith @dmpasgatibmwith tiousdtiet ofthd xylene

.conduits 1 and 142 to reaction zon 44. Feedst ock. .

sonP R SR g0 dbgal AL 208 a8 B dashis SRiam0 ischarging

a stré&HTRbInDH il BEndeB@RHIONE iRt 0REAZANE sBBSM LOMPARRL 178 Abatics
outl et and conduit 160 that is passed to react%on zone

from the seepndeyiletednd &) kricheptarszex gl [Hoduwitgiarinkenin fluid

com & s P E AR D B SSL R SRL 856 secons o,

the dxhoaMiSErNGIGE BOIBEHaEzi6O FPEEHMS SorhPading follRas $Rkh Medir@butlet
outl et and conduit 165 to xylene columm 116. In
and 3 HEFATEEOTBPHEGRE Frih AIONKGICS [P i8¢ pegord outigie Ontienatyp ekleast one of

the fqgts(gdtlle{ 7 &ﬂh@ﬁgﬁé %lﬂﬁ]&%&ﬁpﬁé ﬁx??oﬁﬂélt tlkm)f:‘tél% %L:He%@z%niz%@ %olumn is
t he stream conpri sing aromat | ¢ conpounds TS
in flodtcamnechi@asion withl thikrinla vé ieaasttion zbad 16118 stream Thus,

the reaction zone 144 reduces a significantanount of

(0078 edghag kmbbeindns, thhicherid R6b ptdtlic 5@ Xi6h @RREmbPEEomprises: (a) a
. pass since the transal kyl ati on feed |s'deﬁleted in '
strippef| cohean 1 5thlaviyyy an iglet oF flyid somaumigager withrthe ekt phthegeaction

one AT R AL e o
arontahies odmafthaoutlet; (b) a benzene column 104 having an inlet in fluid communication
with the outlet of the stripper column, a first outlet, and a second outlet, the benzene column
104 discharging a stream comprising benzene from the first outlet and a stream comprising
C7+ aromatics from the second outlet; and (c) a toluene column 110 having an inlet in fluid
communication with the second outlet of the benzene column, a first outlet, and a second

outlet, the toluene column 110 discharging a stream comprising toluene from the first outlet
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renoval capacity required in the xylene production
facility is significant reduced by the ol efins renoved

WO e@ni011987 ot her portions of the feedstock whi cPCHIS2008/069309
processed in the transal kyl ati on zone. As before, it
is preferred that olefin renoval zone 117 be used to
process a streamenriched in xylenes as the other
aromati ¢ conpounds are routed to the transal kyl ati on

an szﬁ'é’«amoqonei:ﬁﬁmfé$+ow0fr@tmyfr@méh<a$n¢omdl etitiat, theskeond ontlet being in

the foll
204 s L IR EE R B b T 0Bl B o or e
first @urtev al 2 apharaiters cbhinmayd e fﬂst@uﬁyt 106t berkzBne column is in fluid
anot her enbodi nent, the xylene isonerization zone
CO"BHWP’%‘%“Q“SW‘I“W‘PIWFHOdeﬁfﬁﬁﬁ%{%ﬁf’Gd% th the reaction
zone product distillation assenbly inlet. [0073] In an

[00ZHh o d il embediment Gregeadtiondiose il 44 fmmncmm the xylene
an |

13
150@?11%5103 %8['16 ‘ﬁ w eremqg Hgl%o%lgg%lulil?aglton &PH(E t){%ﬂng’JH,B COH]IIIUIHC&UOII

conmuni cati on W
with s 0Btidt Dl tHedsiz@MRorldi, th@xﬁlbﬁeﬁisofﬁ@hkﬁion z@fiéjoékle‘ﬁ @CiANthid
outlet, the lights colum 130 dischar a stream
comipHFatgn Y tiER Jlfieofihoimetinn Ameprodyt disl? m agsesiblpakn another
S [ 0 and
oA, 0SS ATy e
the oontiemzaatis cmtaihg thetthaas:led atich zmdtdlﬁin &dnveReonl dagihjzs‘ﬁ in a first bed

a first outlet, and a second outlet, th
and &léfh’é’gn HBFTiZAGOR SR SE N seeqd bridn e geactipa &pRe lnlet is in fluid

comfBRTREHDh Rt Bk EeBed MRk §1@§e {sb&éltxza‘?f&llz%g ﬂﬂg @msﬁlflg am
conpri sing C8+ aromatics from the secon
CO“@IHI@WQD Iwith the s¢coad bedine cuflet dfahd firss berlstlh ﬂtud]ﬁﬁnmlﬁmcatlon with
Q and the.first o tlet th
the %eeﬁ t’am Z eﬁ‘e ﬁ]ﬁﬁgqnéeqzﬁt‘?rf (iR O(‘:‘ éh\‘% CBHW\WP‘F?“PHéV ith the
secdnﬂlbeti affl tHehiglet 6RGE rQ1ti6H Péhelftddudt ARG das8mbly, In another
enbodi ment, the reaction zone product distillation
embgd g the @@%F?%@SUU&‘)O@I@W&FL@@S needugana $EGITheunprgsing at least
| th. the outl. t of the
one BLLMPRE addSollell SR ST B0 8ot 8% um
150 di scharging a strean1conpr|5|ng C6+ aromatics from
the outlet; (b) a benzene col umm 104 having an inl et
in fluid communication with the outlet of the stripper
colum, a first outlet, and a second outlet, the
benzene columm 104 di scharging a stream conpri sing
benzene fromthe first outlet and a stream conpri sing
C7+ aromatics fromthe second outlet; and (c) a
tol uene colum 110 having an inlet in fluid
conmuni cation with the second outlet of the benzene
colum, a first outlet, and a second outlet, the
tol uene colum 110 di scharging a stream conpri si ng
toluene fromthe first outletand a stream conpri sing
C8+ aromatics fromthe second outlet, the second
outlet being in
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fluid conmuni cation with the xylene distillation
colum 116. Optionally, at |least one of the first
woeibe179312 of the toluene columm and the firseCDUS2088/069309
106 of the benzene colum is in fluid conmunication
with the inlet of the reaction zone 144. [0075] In an
enbodi nent, the reaction zone 144 further conprises
the xylene isonerization zone 126 wherein the xyl ene
CLAMSeri zation zone inlet is in fluid comunication
with an outlet of the first reactor and the xyl ene
i's t I
i CRPRE P Bar ARSI il corfouifl SlcHhE rERTTHE GtahPfhvine o
Bronhmﬁ InHéxaof orieaasSeadl gomprivirgnot dremaemﬁndpdmdﬂlavmg at least six
reaction .zone 144 further co rlses?{he Xy

cartoB G 390 P So e ST ACHEE HE ot SHaBONEh f gansalkylation
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7. The process of claim 1 wherein the metal component is present in an amount to
provide a rate of deactivation of the catalyst less than 200 percent as determined under

Evaluation Conditions.
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MFS, CHA, ERI, and LTA; and the at |east one netal
conponent conprises at |east one of platinum

w@alobadiosm rhodi um ruthenium osm um iridi uPgT/US2008/069309
rhenium tin, germanium |ead, iron, cobalt, nickel,
indium gallium zinc, uranium dysprosium and
thallium 4. The process of claim1l wherein the feed
stream conprises at |east one of toluene and Cg+
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in the feed stream .7. The, process.of claim1l wherein.
t NEORBLHECRURBONERE omeppad B Graramalintredgy frbipdis the
a nat@eQdonstgact i vation of the catalyst |ess than 200
percent as determ ned under Eval uation Conditions. 8.
Thdchr odemsergingtha Cmatomajiictstieamalepisredsi g x ylene isomer under
fracti N distillation a Xylene. Loop feed
o EPRIOTENiA 16 oty o st d i By of xytene
| ouesmdrotlokérgo ba@itibti@n; conpri si ng xyl enes and at | east
one higher boiling fraction conprising C9 aromati cs;
( bYdkseparrarating rpd tholiamensts by ectopalcdistdlatipn agecyrlegteam
on ene | r separation zone to recover a xylene
[ s%ﬁg%l)hgﬁg "B%gg%e’de a Caromatic streamdepleted in the
xyl(@ne ipasxiny the (eyclesonanitaktag (d)he C aronmatic stream
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passing the recycle streamto step (a); (f) separating
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containing fraction; (_gg9 passing at |east a portion of
t h&sGuenntias ipmgtdpr(atwitb thet foed stegany @)pravidan mivtast haying a

Bromine Index of at least 50 and an End Boiling Point of at least 210°C;
wherein the mixture of step (h) contacts the transalkylation catalyst; the mixture further
comprises at least one of benzene and toluene, the ratio of total moles of benzene and toluene
to total moles of Co" aromatics is greater than 0.01:1, and the mass ratio of the feed stream to
the at least one higher boiling fraction comprising Co* aromatics in the mixture is between
0.01:1 to 3:1.
9. An apparatus for transalkylating and removing olefins from a feed stream having a
Bromine Index of at least 50 and comprising an aromatic compound having at least six

carbon atoms, the apparatus comprising:
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portion of the Xylene Loop feed; and (h) m xing at
| east a portion of the at |east one higher boiling

WO e@e017987 conpri sing C9 aromatics from step (apCmS1908/069309

the feed streamto provide a m xture having a Brom ne
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conduit providing no fluid, communi cat.i .to an olefin |
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stream depleted in the xylene isomer from the second outlet;
(g) a xylene isomerization zone containing a xylene isomerization catalyst, the
xylene isomerization zone having at least one inlet and at least one outlet, wherein the

inlet is in fluid communication with the second outlet of the selective xylene isomer

separation assembly; and

(1) a purge column having an inlet in fluid communication with the second outlet
of the xylene distillation column, a first outlet in fluid communication with the inlet of

the reaction zone, and a second outlet discharging a purge stream.
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xyl ene isoners fromthe first outlet; (f) a selective
xyl ene i sonmer separation assenbly having an inlet in

WO aopd1dTmuni cati on with the first outlet of PEBUS2008/069309

10.

xyl ene distillation colum, a first outlet, and a

second outlet, the selective xylene isonmer separation
assembly di scharging a xylene isoner fromthe first

out| et and discharging a non-equilibrium xyl ene isomer

st r BrAPRaisiustod éFlailIﬁ%t fiyethgrgogipsisingoner from t he second

outlet; (g) a xylene isonerization zone containing a

xy l(@he immopeméragtdiginlaban a$sy31bly ¢omeprisyigen deast one distillation column,

| o dBF SRR PR Sl Bhang ARG et ARl communication
Cconmnihe dutierofhd RylkheissRe0AioR Bbhe€inddn dda@t sigd @&héﬁé&
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0
o1 P ebPbeinl of 1 SR Eb b Pe iR Fyg agpinacion
t heohmagt i on zone, and a second outl et discharging a
purge stream 10. The apparatus of claim9 further
conpy i Siaa@lefirPpendial ﬁﬁmﬁaﬁhg afliinfikd ih IfRd &ﬂnﬂﬁﬁl%ﬁmwwm the first
conprising at |east one distillation colum, the
i s mﬁﬁtaqfégﬁmﬁmq digtillasiongebervind dravitheyinfluid eermupivetion with the
inl ni.cat | th the qutlet of the
i Setng et AT IR SR it e Psonerat e
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fluid conmunication with the inlet of the selective
xyl ene i soner separation assenbly; (c) a second outl et
in the feed streamdistillation apparatus; and (d) a
second conduit providing fluid communi cati on between
the second outlet of the feed streamdistillation
apparatus and the inlet of the xylene distillation
col um; the second conduit providing no fluid
communi cation with an ol efin renoval zone.
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