XYLENE PRODUCTI ON PROCESSES AND APPARATUS W TH | NTEGRATED FEEDSTOCK
TREATMENT FI ELD OF THE | NVENTI ON [ 00011Thi s invention pertains to aromatic
transal kyl ati on prQCcesses and apparatus. In 5particular, the olefin
content of feedstock can be reduced in the processes of this invention such
as the transal kyl ati on of aromatics for the production of xylene. The
invention is applicable to elimnate or reduce the need for feedstock
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20t hr ouéw ERENH IO BRC uéﬂng%mli%&qfwlolw&wsww iuEyleRe pegduction facilities.

di sproportionation to product xylenes, but also other conpetitive aspects
with respect to such facilities including capital costs and energy costs. A

prior art aromatics conplBACKCRYUNRPE hHE HE¥ENSION osed by Meyers in

part 2 of the Handbook of Petrol eum Refining Processes, Second Edition,
19910 pd®023 hedThy x Ne@saparsixlylene 28¢ta00knvand oubo-sglgncese hapaetabeen pr oposed
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typically produce a w de spectrum of chem cal conpounds including not only
t he soué%‘?rs and resins. Meta-xylene is used in the manufacture of plasticizers, azo dyes, wood
preservers, etc. Ortho-xylene is feedstock for phthalic anhydride production. The distribution
15 of xylene isomers from catalytic reforming and other sources generally does not match that of
the sought isomers for chemical intermediates and thus the producer converts the feedstocks

to generate more of the sought isomers.

[0003] The production of xylenes is practiced commercially in large-scale facilities and is
highly competitive. Concerns exist not only about the effective conversion of feedstock

20 through one or more of isomerization, transalkylation and disproportionation 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.

25 [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 arotnatics and ol efins. Polycyclic
aromatics and olefins are typically undesirable inpurities in xylene
production 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 product,
and causi ng undesirabl e product color. Polycyclic aromatics are typically
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transal kyl ati on process wherein
intermediate streams at various locations within the facility by clay treating. In clay treaters,

olefins are converted to oligomeérs which can cause fouling of the clay. The cost to operate
clay treaters, including reloading them with fresh clay and disposal of the organic

20 contaminated spent clay, can be a significant financial burden on the commercial-scale
producer of xylenes. Moreover, clay treaters can result in alkylation of an olefin to an
aromatic ring. Hence, the effluent from a clay treater can contain aromatic rings having C2+
substituents such as ethylbenzene, propylbenzene, and methylethylbenzene. Thus the value

of the aromatic feedstock for the production of benzene, toluene and xylene is reduced.

25 SUMMARY 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

30 comprising contacting the feed stream with a transalkylation catalyst comprising an acidic
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aromatics are reacted to produce xylene. In an enbodi nent, the invention is
a process for transal kylating and renoving olefins froma feed stream
having a Brom ne Index of at |east 50 and conprising an aromati c conpound
having at |east six carbon atons, said process 30conprising contacting the
feed streamw th a transal kyl ati on catal yst conprising an acidic nolecul ar
sieve and at |east one netal conponent at transal kylation conditions to
provi de t ir f
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aromatics to monocyclic aromatics. Thus, the processes of this invention by

enabl i nghe¢ Rdergseolehnar onati ¢ f eedst ocks contai ning ol efi ns reduce or
elimnate the need for pretreatnment such as hydrotreating, hydrogenation,
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reactor system having two separate
transalkylation conditions sufficient not only to increase the xylene concentration but also to
remove olefins and convert polycyclic aromatics to monocyclic aromatics. Thus, the
processes of this invention by enabling the use of aromatic feedstocks containing olefins,
reduce or eliminate the need for pretreatment such as hydrotreating, hydrogenation, and clay

20  and/or molecular sieve treatment, thereby reducing capital and operating costs.
BRIEF DESCRIPTION OF THE DRAWINGS
[0009] Figure 1 is a schematic depiction of an apparatus for practicing a process in
accordance with this invention.

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

25 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.



25reactor vessels for transal kylation and isonerization. [0011]Figure 3 is
a schematic representation of a reactor system having a single reactor
vessel having two zones therein for transal kylation and isomerization.
[0012] Figure 4 is a schematic depiction of an apparatus for practicing a
process in accordance with this invention. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON 100131Pr ocesses and apparatus for the production of xylene
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Typi cal l(?:z’rived from petroleum processing, e.g., from the catalytic reforming of naphtha fractions or

15 from pyrolysis followed by hydrotreating of naphtha fractions. These processes typically
produce a wide spectrum of chemical compounds including aliphatic (saturated and
unsaturated) and aromatic (monocyclic and polycyclic) compounds. The feedstock is
typically characterized in terms of its Initial Boiling Point and its End Boiling Point. The
End Boiling Point is the temperature at which 99.5 mass percent of the sample would have

20 boiled as determined by ASTM Method D2887 simulated distillation GC method. Typically,
the End Boiling Point of the xylene production facility feedstock is at least 210°C and the
feedstock End Boiling Point is at least 220°C in another embodiment. In an embodiment the
End Boiling Point ranges from 240°C to 280°C and from 340°C to 360°C in another
embodiment. Thus, the feedstock may contain highly substituted aromatic compounds and

25 polycyclic aromatic compounds. Typically, 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

30 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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the End Boiling Point of the xylene production facility feedstock is at

| east 210C and the feedstock End Boiling Point is at |east 220C i n anot her
enbodi ment. In an enbodi nent the End Boiling Point ranges from 240C to 280C
and from 340C to 360C i n anot her enbodi ment. Thus, the feedstock nmay
contain highly substituted aromati c conpounds and 25pol ycyclic aromatic
conpounds. Typically, the feedstock contains aliphatics and | ower boiling
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5 [0016]  Of the Cy" aromatics in the feedstock, 1 to 50, often 3 to 30, mass percent are
polycyclic aromatics. The olefin content of the feedstock and other streams is usually
reported as a Bromine Index. Typically the feedstock has a Bromine Index of at least 100, in
some embodiments the Bromine Index is at least 300 and in other embodiments the Bromine

Index is at least 600.

10 [0017] The Bromine Index is an indicator of the olefin content. The Bromine Index is
determined in accordance with the procedure spelled out in UOP Method 304-90, obtainable
through ASTM International, 100 Barr Harbor Drive, West Conshohocken, PA, USA. In
accordance with this procedure, a sample is dissolved in a titration solvent containing a
catalyst that aids in the titration reaction. The solution is titrated potentiometrically at room

15 temperature with a 0.01 M bromide-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

20 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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0-2 Benzene 1-10 Tol uene 15-30 C8 aromatics 25-40 C aromatics 10-15 C10+
aromatics 1-7 5[0016]O the Cg aromatics in the feedstock, 1 to 50, often
3 to 30, mass percent are polycyctic aromatics. The olefin content of the
feedstock and other streanms is usually reported as a Brom ne | ndex.
Typically the feedstock has a Brom ne Index of at |east 100, in sone
enbodi nents the Bronmne Index is at |east 300 and in other enbodi nents the
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Brom ne QA8 frabiitidl ééﬂta%n@%l%&n%ﬂ@@ﬁmm%&%&% dondleX. Phis mixture is subjected

to transalkylation conditions to provide a transalkylation product having a greater amount of

10 xylenes and a reduced Bromine Index. The mass ratio of the Cg aromatics containing
feedstock to the Cy* aromatics stream in the mixture can vary widely. Often this ratio is
between 0.01:1 to 3:1 or more. Insome embodiments, this ratio is between 0.1:1 to 2:1, and
in other embodiments it is between 0.3:1 to 1.2:1. The mixture will usually have a lower
concentration of xylenes than the feedstock; often less than 35 mass percent of the total

15 aromatics in the mixture are xylenes. In another embodiment, less than 30 mass percent of
the total aromatics in the mixture are xylenes, and in other embodiments between 5 and 25
mass percent of the total aromatics in the mixture are xylenes. Where lighter aromatics
(benzene and/or toluene) are present in mixture, the molar ratio of (benzene plus toluene) to
Co" aromatics in the mixture is greater than 0.01:1 in an embodiment. In another

20 embodiment, the (benzene plus toluene) to Co* aromatics ratio is greater than 0.5:1 and in an

embodiment this ratio is between 0.5:1 and 2:1.

[0019]  Thus, a transalkylation process of this invention may be used to produce xylenes
and reduce the olefin content of a feed. As used herein, the term transalkylation encompasses
transalkylation between and among alkyl aromatics, between benzene and alkyl aromatics,
25 between benzene and alkyl naphthenic compounds such as methylcyclopentane and
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
30 wansalkylation 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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20Aromati ¢ Hydrocarbons by Coul onetric Titration"; ASTM D 5776, "Brom ne

I ndex of Aromatic Hydrocarbons by Electronetric Titration"; and ASTM D
2710, "Brom ne I ndex of Petrol eum Hydrocarbons by Electrometric Titration".
I nformati on on these ASTM nethods is also avail able from ASTM

I nternational. OOP Method 304-90 is not equival ent to each of these or

ot her net hods of neasuring Brom ne |Index; therefore, is to be understood
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30transal kylation feed is at |l east 100, in another enbodinent it is at
| east 360 alkylation cgﬂgmons comprise € ?evated temperature, e.g., from 100°C to 425°C,
preferably, from 200°C to 400°C. In commercial facilities, the transalkylation temperature is
often increased to compensate for any decreasing activity of the catalyst. The feed to a
transalkylation reactor usually first is heated by indirect heat exchange against the effluent of
25 the reactor and then is heated to reaction temperature by exchange with a warmer 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
30 orradial-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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enbodi mrent the Brom ne Index of the transal kylation feed is at |east 500.
The transal kyl ati on conditions are sufficient to provide a transal kyl ati on
product having a higher concentration of xylenes than the transal kyl ati on
feed and a Bromine Index that is at |east 60% | ower than the Brom ne |ndex
of the transal kylation feed. In sone enbodi nents, the Brom ne Index of the
pr oduct is at | east 80% | ower than that of the feed, In an enbodi nent 5the
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conducted in the liquid phase, it may be done in a substantial absence of hydrogen beyond
what may already be present and dissolved in a typical liquid aromatics feedstock. In the
case of partial liquid phase, hydrogen may be added in an amount less than 1 mole per mole
of hydrocarbons. Preferably, the hydrogen to hydrocarbon ratio in the liquid, partial liquid,
25 or gas phase transalkylation modes is at least 1.5 Hy/HC. In an embodiment, it is at least 2

H,/HC, between 2 Hy/HC and 8 Ho/HC in another embodiment.

[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 Cy'

30 aromatics in the feed is greater than 0.01:1 and in an embodiment this ratio is between 0.1:1



(absolute). The transal kyl ati on reaction can be effected over a w de range
of space velocities. The wei ght hourly space velocity (WHSV) generally is
in the range of fromO0.1 hr-1 to 30 hrd preferably fromO0.5 hr | to 20
he'', and nost often between 1 hr.!. to 5 hr-1, [0021]By this invention, it
has been found that various conbinations of tile 5transal kyl ation
conditions or operating paraneters including the catalyst can provide the
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dissolved in a typical liquid aromatics feedstock. In the case of partial
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8 1-12/HC in anot her enbodi ment. [0023] The transal kyl ati on process provides
xyl enes @nsirped and inanpthghembedimgnt betweancifland 90 melewerenisofghhhepviar alkyl

concentr.ari on I j th en Lighter aromatic
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ar omat i cse tanvefied Rlpweraiolaalar Weldhe afopedics & 47 @abRlimeMam Gadérl and in an
enmbodi nent, this ratio is between 0,1:1 and 10:1. |In another enbodi ment,

this molebodipens, #leqshbnmeltapaseans of Giedemyr allky apgmatics saaguned arqcmverteded i s
betygen iRk th@leQildr weight aromatics. The transalkylation conditions are preferably sufficient

to provide a transalkylation product having an End Boiling Point at least 5°C lower than that

of the transalkylation feed. In another embodiment, the transalkylation product has an End

Boiling Point at least 10°C lower than that of the transalkylation feed.

[0026] The transalkylation conditions include the presence of transalkylation catalyst

25 comprising a metal component and an acidic molecular sieve component. In an embodiment,
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,

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

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

9.



[0024] I n an enbodi nent, the transal kyl ation feed conprises at |east 1 nass
percent polycyclic aromatics. During transal kyl ati on, polycyclic aromatics
are converted, to a 5significant degree. In an enbodi nent, at |east 50 nole
percent of the polycyclic aromatics are converted to nonocyclic aromati cs.
Hence, it is possible, in accordance with an aspect of this invention, to
convert indanes and napht hal enes, whether or not al kyl substituted, into

al kyl Suhﬁﬁ&m%zﬁﬂ;rﬁpﬂﬁ&m{di&nﬁ!\;@gﬁa&iuﬁﬁ thalli§in A6QT AL ALECRROL IN GrSn8ler bndane
and napht hal ene during the conversion to nonocyclic aromatics can provide a
sour ce ofnodifieyimaymilsst heassed 0B gatatyistommbiation h8ugr pomesesonmodifies dravent i on

enabl e the conversion of .nglyeyclic gr [ 1,0 ocyclic gronatics
el D mR N ERL B BB, 3 SN B8 1o Y0P Sl TR
sel ecti Viefmpodithehh ehs@b@héorhRACH Bl rEefpldhud hedBh! GSandtiRQ2RbLAInkAL the
enbodi nent, transal kylation is conducted for a tine and under other

condpt i oftal gpmpenasheomprates shenjwnst 10 nol e percent of the heavier alkyl
aromatics (C9+) are 15consuned. In an enbodi nent, at |east 20 nol e percent
of the hHWZ7Er ah kigbiliaingreatdups ofimetab cnspimedt @diakces theamiyttse effectivd giotyemtlic

between 20 and 90 .nol e percent qf the heavier alkyl arongtics are consuned.
A | oast MGG B BERABRET B he et LAk e PN e Teon GuAbd  ar o

conver t egmb&dihRNE iheMleRsF leadtiviBhigbt tha CRRRLE 6 $esk haaoeMRRGLPERY. | N anot her
embodi nent, at |east 75 nole percent of the heavier alkyl aromatics

consunedembedimsnisdess depniF0perasneef thet abserved wibithghsaner cwlyst ssderThe

tr andal kAR AESubE CARURRG RhR e Bl bR Fosk SRR R Rt ¢

that of b perednsall ky bina®ids.f Besbtivhiloril ghdaelire@ ad oditvmpératutd Bicrease required
transal kyl ati on product has an End Boili Q%éPqi‘ nt at |east 10C | ower than

t hat of Antahestiapt HemaHe FeBgsiapwIsT TRSIWistprIBiARy Feiditinsc dhairdte ehs

i ncl ude | : | V't CQIPC S I
componeri i SRERERSE LARREH AKEARL SRR B YBke Sl RERAHE IRIRER | e
cat al ystopeoatjumi sesit arimpedctica toobimiigt eomsirgive teasrinarvemhercial faeilalesconponent ,

and,an i norgani ¢ oxide conponent. The netal copponpent typically has
hydrlggen%ff’feg‘ﬁ’qf ﬁw&qbglﬁwdﬁewm?ﬂen wec@afiu%ﬁwow Pg”éhﬁ%li’% eithgsided deadsone of

a noble netal and a base netal. The noble netal is a platinumgroup netal
and i s @028k ed For Bwpeses of defgpninigsviethergheosatgysitcconains wibaliziagpmaynt of

rhodi um Jﬂ?t’df L4, SR &6 cﬁﬂl(%HPc%Hque)ﬁﬁeﬂEﬁ%e ‘ilpeed’ e@Ja’luaﬁgg (p(fiﬁﬁg)rﬁ?t al is
sel ected fromthe grfoup consisting of rhenium>-trn, ¢gefnmanium Tead, iron,
cobal t, are akel for catalyst evaluation only and are not necessarily representative of the

transalkylation conditions used in accordance with this invention. Evaluation Conditions

20 involve the operation of a pilot plant at a weight hourly space velocity of 1.6 hr-1, pressure of

2760 KPa (gauge), at a hydrogen to hydrocarbon ratio of 6:1, and a weight average bed

temperature sufficient to convert 45 mole percent of the aromatics in the aromatic containing

feed. Suitable polycyclic aromatic feeds for Evaluation Conditions fall in the following

ranges given in Table 2.

25 Table 2
Feed Component Polycyclic Feed, mol-%
Toluene 28-32
Cy monocyclic aromatics 55-60
Cp monocyclic aromatics 5-7
Indane 0.3-0.7
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indium gallium zinc, uranium dysprosium thallium and m xtures thereof
A pronoter or nodifier nmay al so be used in the catalyst fornulation. Such
pronoters or nodifiers are one or nore of base netals, |UPAC groups 1, 2,
5 6, 7, 11, 12, 13, 14, 15, 16 and 17. In an enbodi nent, the netal
conponent conprises platinumand tin. In another enbodi ment the netal
conponent conprises rhenium 100271A stabilizing anobunt of netal conponent
reduces the adverslgarq{tg;ﬁ:&{e of pol'ycyclit arOn@QE_Q)s4 on the jcat al yst
activity. That is, it enhances the catalyst stability. |lnlan enbodi nent,
the rate of deact|@at imomatitst he catal yst is | ess7than 200,/ and in ot her
enbodi nents | ess than-150-percentof-that--observed-with-the sane catal yst
under 1Osubstantially the same conditions except that the transal kylation
feed CO”Hﬁiz@f | 655 i RBerbhce (PBRE SeARiFS e Shiik ti@'f‘é%mﬁbtciﬁclumﬂg%é %ﬁ{eh Mig! S
measured as the temperature | ncredse requi red To el Rtarn const an romatic
conver si distiliewercontanelend than Ognablepercenndj;t honsiticsThel thad ®lwhe deakled vat i on
shoul d be determi ned after the catalyst has lined out, e.g., after 100
hour s of kespehasangmiolysaeite Cp sarpmptiescmpleantia. ol edabitcarometigraineluile bothest s i n
co rci LI hes, . r.e ly the stability detenatination is

mrg g'JonI)@fchE Iafu!(l) ?élgféﬁ{g a%rﬁ&t%g

conducted 1 n-a usi ng synt hesi zed feeds. [0028] For purposes of

det er m nj ether, the catalyst contains a stabilizing anmount of netal
corponent POl o AR RSl Saifts BRI utiDe Arhiry OBl Sudiorhe frefthet
Condi t i omstaptempGieat fsWeldvathal Which@udled ahdR hromhiic RME 185s8 UallerBaARSBAI | Y
representative of the transal kylation conditions used in accordance with

this i nveprditions, thedkiggdosnis oarfenablydass thot 2 melle/peredns bassd ugon the total mopsis| ot

pl ant at i ghtt . b . > 8V . hr.-,1 ressure of 2760 KPa

(gauge) ,Otglpwg&%%cr %g}e}%hgg&ﬁ%&g\égé ‘g%rfgérldaglucl)t]agg r%ézgtil, d"%lénbé‘%am § ght average

bed 10 enpeamhikytisn tithisenill dpeadoy@r the ARetdTok tepds piekdnt af wehas Mfﬁ&iﬂo@@s In

the aromatic containing feed. Suitable Eﬁ‘&lﬁ cyclic aromatic feeds for

Eval uat i Wﬁn‘eﬁiﬁaﬁ% i AR CPapqiment ANt gl él FempRIEngisva e Angeafios 001 to

gfgﬁgl iecgo FaSI Qe 8P R calaBlsY. CHGnbheF &RBodifRh e ARHENSE HiaRdnponlRIOFYC! I
the range from 0.1 to 3 mass-percent; and in another embodiment, it is in the range from 0.1

to 1 mass-percent of the catalyst.

15 [0031] The acidic molecular sieve component comprises one or more molecular sieves.
Molecular sieves include, but are not limited to, BEA, MTW, FAU (including zeolite Y, both
cubic and hexagonal forms, and zeolite X), MOR, LTL, ITH, ITW, MEL, FER, TON, IWW,
MFI1, EUO, MTT, HEU, MFS, CHA, ERI, and LTA. Molecular sieves of known structure
types have been classified according to their three-letter designation by the Structure

20 Commission of the International Zeolite Association (available at the web site www.iza-
structure.org/databases) and such codes are used herein. In an embodiment, the acidic
molecular sieve component comprises at least one of MOR and MFIL. The 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

25 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

-1~



55-60 CR) nonocyclic aromatics 5-7 Indane 0.3-0.7 Napht hal ene 0. 25414
Cll+ aromatics 4-7 [0029] For the reference feed, the polycyclic aromatic
feed (not including the toluene) 1, distilled to contain less than 0.5 nole
percent CIl;and then toluene is added to keep the sane toluene to C 91.
aromatics nole ratio. The Cl1+ aromatics include both 5nonocyclic and
polycyclic aromatics. [00301ll n advant ageous catal ysts for use in the

pr ocessegan@herddMbddiBMR Th A echnfv sRUDERhp&HeniBlsal TRRATRADRY {wthgl RE kAWt h at

whi ch causes undue aromatic R ng Los.S." Under Eval uation Condition
Ri ng Losﬁomsoﬁlt@f)érably | ess than 2 nole percent based upon the tot al rml es
of nonocyelic aromatic conpounds in the feed. Suitable netal anpbunts in the

10 transHNB2] at i dmneatadlBI3 nviltes fa hemthgupemplh € S0ehidligrams naftradlscyimesent  as
or mpdifiers. In an the a nt of netal

wel | as an r onot er

conponentiefat Al PG RGBSR GRS R ﬁ@ﬁ@%ﬁ@%@fce Phe ol I n
anot her gabadioRs gen 15'%11@1%%55 rer(ﬁbal &m@@%ﬁm&q F& rﬁﬁx taaaa%?mm 0.1
to 3 nmass- percen I n anot |rrent e fange fromO0.1
to 1 masef (pm}m@nthebtlmtm asedldo é]uyis the eystcm (15 mmuteq) and the sample is cooled to

150°C. The sample is then saturated with pulses of ammonia in helium at 40 milliliters per
minute. The total amount of ammonia used is greatly in excess of the amount required to
saturate all the acid sites on the sample. The sample is purged with helium (40 milliliters per

10 minute) for 8 hours to remove physisorbed ammonia. With the helium purge continuing, the
temperature is increased at a rate of 10°C per minute to a final temperature of 600°C. The
amount of ammonia desorbed is monitored using a calibrated thermal conductivity detector.
The total amount of ammonia is found by integration. Dividing the total amount of ammonia
by the dry weight of the molecular sieve sample yields the Total Acidity. As used herein,

15 wvalues of Total Acidity are given in units of millimoles of ammonia per gram of dry

molecular sieve,

[0033]  Where mordenite is a component of the catalyst, the mordenite preferably has a
Si/Al2 molar ratio of less than 40:1. The Si/Al2 molar ratio of mordenite in an embodiment
is less than 25:1, and in another embodiment the mordenite Si/Al2 molar ratio is between

20 15:1 and 25:1. Mordenite may be synthesized with a Si/Al2 molar ratio of between 10:1 and
20:1. Such mordenite may be used as synthesized or may be dealuminated before or after

incorporation in the catalyst.

[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

25  than 40:1 and in another embodiment it is less than 25:1. In an embodiment the MFI Si/AI2
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

30 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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15[ 0031] The aci di ¢ nol ecul ar si eve conponent conprises one or nore

nol ecul ar sieves. Ml ecul ar sieves include, but are not limted to, BEA
MIW FAU (including zeolite Y, both cubic and hexagonal forns, and zeolite
X), MOR, LTL, 1TH, ITW MEL, FER, TON, IWN M-I, EUO MJ, HEU M-S, CHA,
ER1, and LTA. Ml ecul ar sieves of known structure types have been
classified according to their three-letter designation by the Structure
20Comi Sea0] of bBuhHAOR Haly BAAATAERLY Lty S5EBH BLAALAURM A fofiinchiie Web
site ww. i za- structure. org/databases)” and suc code are use ereln. In
an enbodindat stearhing adYitire siwmhet mokculsr eve sonpb itan prefoniyingsiblly ateainedst one
of MOR and MEl. ,The | e ar sieve . conponent, is . preferably at |east .
partial | §?'grﬁ”’l“ﬁé’eﬂ"{f’&@gﬂé’%‘ﬁooPW?‘i’ﬁméf RECTRRBaR a0 TP P%‘P?“‘f??@%@f"&?‘f‘ﬁ %bf the
nol ecul afrosi EXEKIAY 20aPhhald tehpdri@rd Y 1I8GULAT 65°€Y ByrleRabBle USREC B 6BKE Ng the
25cat al yst of the invention or nay be achieved during the preparation of

t he Sat ampse prefasally S5Q1bHERIEAt The Neamehalbintion nesyicaur befereor efiengbaent has a

Total Acidity,of:. at:least.. R 1L.ned by Anmoni a, Tenp
o oy amidstel bicdt is il Bratihe SR APETTAGE PBORIRRTTRIAES, | 1) of

t he nol ecbthikd Sihed eheCHEPINE Bt cuirSalddr theRBinaBoRSE the Batalyed her enbodi ment, the
Total Acidity of the nolecular sieve conponent is at |least 0.4; and in

anot her FUBEHI MEAtan ehibRdARMROHE AFidiS IS St ATRAB B DAt BodiBlidls MORMIHLY
within he range from0.4 to 0.8. 140321Amonia TPD involves first heating a
sanpl e (Y80 M b pigbediseno thawpsouiae! MFEemardenite itip thgfragg frem IMhwi®lio a

550G 4N, : 20 vaql cent yen i.n, hel i
ot megone e SRR LT M SRR ree et A RSP Bty B e
hour, heihiebiydiogen $ath inahé fiiBhed &€al s (LM €hBodTinehit B8 atalyek dongriagpl € s

cooled tg 150C. The sanple is then saturated with pul ses of amonia in
hel i um afheRiyMHWith qrywighayt piber el camponsats; Seal foninsianee, 6p-pandinapatensed i s

greatly jhexeessaahst ' , e.acd g .sites on
The. sanpl D EFRERT0As06 SATRHRD S LEBRTe) B SEHHRBETI 7 Phod 8RS iEhaRS, o)
f or 8 hoharsintincorporated byhyleichos beticiapnmeiies. Wth the hel i um purge
continuing, the tenperature is increased at a rate of 10C per mrage to a
finas teopsriat unesfabRaA6rgalio@x IR ApoRént GEMARLA, BIAS& I @ehtiiS) FDRIFEAH)

using a calibrated thermal conductivity detector. The total anmdunt o
amoni a 564 fo{sditay fabsicadomef Ba catgyss aiaviderstiengtbrang redvse fabrigptiemensisi a by
the dry ahty:of. . l. 1.ev e vield . Total Acidity. As
used hertaBlé fuflort BB GEARE oRG R ATBhEotEte T AFd ieeh Plestias o1
anmoni a ghesmipt demif bolia) thoriag alubrinurs pRyphate (MARGAM 6 tide. "Didig8idiRdiiSoranic
conponent,%é,the cahg&y?t,,the mordenite preferably has a Si/A 2 nol ar
ratio ofo§dsindes mcgeplunting, aspecaglly transionrandigamatd alemiani Particwlagy useful

embgsli MeiMminds h@Dnddl@Bialy avai | > harRObe ARt .

Si JAI 2 nnfg# ?atio I'S E%tgéeﬁmggggg%wggg%ggéfﬁ&%gggen|Iéﬁﬁggaggggg%?ﬁ%sized
with a Shasletbodinemtrthe mvlahlabeiweermidheht Bipteset it a riugifremordefinas my be
,l[J ﬁgdcgts éﬂseézg%lth &s thg gz(ijtal%t arg?lytheb gafggt%lr)llj mopgaz}nﬁ:dox%g r%g,\)?, v%enalfsg(?,rbelp?gsglrlp i%raat ronin

range of from 1 to 95 mass percent of the catalyst.

[0038] Processing techniques for making the catalyst can affect catalyst performance.
25 For instance, occlusion of catalytically-active sites can occur. Hence, care should be taken

that the activity of the catalyst is not unduly impaired. 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
30 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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[ 003411MR nol ecul ar sieves used in the catalysts of this invention
preferably have a Si/Al 2 nolar ratio of |less than 80. The Si/Al 2 nol ar
ratio of MN in an enbodinment is |less 25than 40:1 and in anot her enbodi nent
it is less than 25:1. In an enbodinment the MR Si/Al2 nolar ratio is
between 15;1 and 25:1. The MFI nmay be used as synthesized or may be

deal um nated. \Were deal um nated, the activity of the catalyst is enhanced;
however, oexGaksIsYRbASH SUREROILNG J3E mf)&%b'lletcogl@oﬁmogtﬁ%@ﬁ:ﬁilI@'irﬁﬁ%@rOdUCt
cont ai ni ng nore conponents that co-boit wth nzene. I'1'e not shing to
he |i m t 8 hylecHaigre-contiBogegipon mdtaromivakyy a aeud eompomdmasppoadkidtay t o be
I ntroduced tnto.the N ,s}éruc} ure. 1t is beli Qvﬁ%. t(th th%gi n,eﬁgﬁgr osity in
the MEI SEHRE OF PR BRALHREIGYEF siFYe CUmRASFL; B Pingeho 8P BELMERPRLS on may
be ef f echrgaliyy @BYa@list @thSides CORANS b HbIa%IRG] Ve boRpS RN mand/ or

steani ng. Were steaned nol ecul ar sieve is used, it is preferably mldly

st eaffed, cemponenpgidiyndrstouenyide arpktBdable méttaredor formengibe sowht oatg%,st vol unme

per cent _ e, e of from-100 kPa to 2. MPa, and, tegperature of |ess

Phan: 6500ePPoPuEERRIHE Gl fT ApaR e iolith el “SBESb i dta bhe

st eam cafwingdubiop cRBYsiGEBithollekasven @ thakiteAndihe simpesithatarslyvie ohshshaped

into the sought catalyst form Desirable catal ysts have been obtai ned when
5

the steaffHEDH & tiee-kpt doveriape of Grassisseiass thatran badeumpesiby gxtusien) Anether

enbodi ne Al .0 | [ ev rJ FIl. In
an embocy ga it FfEhihe ARHERR GRS ESPRARE N R P R R BORN 1 10
to 301, K@emdtofthenntl: 10 to 1:1 in anot her enbodi nent. Preferably, the
nordenite is at least partially in the hydrogen foimin the finished

cat al yst [00B9] an restea@iyren catdigst prdpatayioh iDRE bSlegst bRE Bk idMion\brtdal@fativh} hout
other netal conponents. See, for instance, co-pending patent applications
601825, 386D &ARECHBY dmna the mytls fheniun. o hhepydeifsesteprtypicalbpBkespla¢e @fa whi ch
are herei.p.l . nge . .i hei r. i i 71 A

Ui t abl e RERaE BERBRCEO 1f TR ok e dfbap il EhbESea Al | &

pr ef er abtomprsédg 4i0 Gawirdllyt, atesoxfiddion sepivail befcatrivd cvatfalaygtiod pf tredeqaiedengt h
and g educe fabricati er cciﬁ%qs Sui t abl e bi nders i nclude inorganic_ oxides
such’ as GFENYHt sHOS@N3I ALl 0f the metallineamponents to Hisircoreppanding, oxide farna,
boria, tRech usRhiOMD. DRSPS o 91'3@1, 2SR R ofT&Sﬁrsg,r ﬁrmﬁqpé pRfgant
oxi de binders include alum na, especially transition and ga al um nas.
Par t i cul @mppneseised to20akeautht watslyar, eheonxidationitahperataveadrhglbyel anddbe oxypent r ade

names C'Aé-(l‘_)ﬁféﬁ‘{'oxf’thgg{jm(}ép' esrélémzp?c%;ed. Sometimes steam is present during the calcination,

e.g., in an amount of between 5 and 70, for example, between 5 and 40 volume percent.

20 [0040]  Where a rhenium containing catalyst is used, the catalyst is preferably sulfided.
The rhenium is preferably in at least a partial oxide form at the time of sulfiding. In some
embodiments, the catalyst is partially reduced prior to or during sulfiding. The amount of
reduction is a function of the reducing atmosphere, the temperature of the reduction and the
duration of the reduction. Under excessive reducing conditions, especially those involving

25 higher temperature, the dispersion of rhenium in the catalyst can be adversely affected.
Where a reduction precedes sulfiding, the 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

30 typically conducted for a period of less than 24 hours, with shorter periods being used at
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In an enbodi nent, the nol ecul ar sieve conponent is present in a range from
5 to 99 nass percent of the catalyst and the refractory inorganic oxide
may, when used, be present in a range of from1l to 95 nmass percent of the
catal yst. [0038] Processi ng techni ques for meking the catal yst can affect
cat al yst performance. 25For instance, occlusion of catalytically-active
sites can occur. Hence, care should be taken that the activity of the
catalyst phghehRnRfttieY. I BARSmdfnIRUALIGIVBANE-LTPYSRE LPAE LR ALAC
into the catalyst 1 n any suitable manner such as conull1ng, coprecipitation
or cogel [ldthioors; s dnethehembadinicat fométte Gilmligs dt A80%Xchange, or i npregnati on.

Thi s conponent may exist within the final catalytic conposite as a conpound
such as #04a%i deThesslfididg mayalct@aimaland0aty Widlat Bast J porehiest wakeduoiibi pat i on
with one or nore of the other ingredients of the conposite, or as an_

el enent afubpefuant todhe reAvCHey %ﬁef%‘rﬂﬁb&‘r‘i"ﬁ@“t“ﬁé takes Alage tn 4 Hpstapeally watepéise of a
wat ers- sol, Mo Td f S0 .C; , f >, etal, 1o
P Canat s (e s Faci . IRt ne PRCie TRARAG, RGN oRleeh I JEsha (o
conpound 2¢ew-pipen wdide)d Hatwdvee otliengawet negrhegsesenngech hehyrbeebda CGingyegen,
conponent and binder. Another nethod for preparing the catalyst conprises
cor b 1 Hg- e THBC B PP Ty e BHHUHe: DR aRer BRSO ER ¢ BMACITRIBIeS, o
provi de afe Breférttdaftb Buftlshld!r6m 50kPhQhEEoNEe)th G0 MRS MbsSiftted] Matin ghape. One
shape of the catalyst of the present invention is a cylifhder. Such

cyl i nder smbedinisat, thy presburesis iy thexrangedram 26@ thH® Badubsotive)t he art. Anot her
shape of the catalyst is one having a trilobal or three-leaf clover type of
crod® sefiddh t HEte soifor benfornedapye axorpositahintodhe chetysshage, kiowa spher e

t hat can bﬁ formed usin oil-,drloppi,ng met hods or ot her form ng nethods
10known [ESRRIARE- oRRY ORQprabsaspiinationty sity andior oy iy suliprtrenment shethods) males  at

| east on d qdeg i;patd b el Ve t, | is
honi Um i o et oo ARG P CoRMiRI R, cRRRRL e e B ot %t rom
370C t o 880Cat Arempeyagens rangins Fher@®C te 5600 .oYkadsduyqei afalilfyr @arherdoaiangdai r .

Ceneral | he oxidation step wll be carried out. for a period of tine
requi red%%ﬁ}bec gﬁi#i?‘fre { %‘tval_ﬁf’.c%ﬁ“ﬁpg%ﬁ or sramplg. ydragam o nUEIBSBndMES to t heir
cor 1§spogbaimed, B sbarcBlof WkEhs hadrbgdadul del r@ﬂb&oﬁr&?oﬂ@dﬁ?‘rﬂa{% HelusB®r €.
This time wll, of course, vairdé wth the nmetal conponent used o nake the
cat al ystExampdesiackide cahor dispHidatond elkatnplfisles duchray nedteylonfide dimothylsnifides t he

o o i oS e, ORI RS o SR Tl VBNt e PR g™

vol ume peeeact of ZEbORARfiMRE 8 Artidhtim Wi afTherRkbdigteCAblBleatforisiBauctd, he
catalyst is preferably sulfided, The rheniumis preferably in at |east a
partial BxMest sewemght mere ofiipgodicing garbeaiumy ions is wkisciehisiseniarhom esacking

cat §b ystydrsieRAL L1k Mol s ; i . di T unt of
reduction rlﬁlg a %dunclt ?'ogﬁgp y @ﬂgﬁ?@ﬁﬁlg&%ﬁ%ﬁ}r glg{salg erozljfﬂoglhgc%}%rbrlpeer atuie of the
reduct i amacked at the sdlifikiaty @ndivions,ed e du einbodimehl) derhydxaaf®iny ompitgiang
condi ti qns es&ecﬂ' aILla/ t hose i.n,\{lol Vi ng -

east one of ethylbenizene, methylethylbenzene and propylbenzene. The acidic molecular

sieve component aids in generating carbenium ions. In an embodiment, sulfiding is

conducted in the range from 250°C to 500°C, and from 250°C to 400°C in another

25 embodiment. Where a rhenium containing catalyst has insufficient cracking activity, higher

temperatures may be 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
30 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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25hi gher tenperature, the dispersion of rheniumin tile catalyst can be
adversely affected. Were a reduction precedes sulfiding, the reducing
tenperature preferably | ess than 400C, and in an enbodi ment in the range
from 100C to 350C. The duration of the reduction is preferably such that
undue aggl oneration of the rheniumon the catal yst does not occur and,
preferably, such that the rhenium has an oxidation state of at |east +4.
Thus, theg Healdy nondt A beniol of (1 ass n 24
nours, W hCoRar s SpubE ol KRR nE TR Ak DG BEN LAt derRifink 4R
enbodi metite achel cedendtof omfirsviddnoug idadytbe2BeEnt inrsome hydreeatbbartrdandours; in
anot her enbodi nent for 5 to 6 hours at 280C. [00411The sul fiding may occur
si mul t anédddl y viD¢pending lupas theacopodritiation of th kel furad ded feed) to¢ siHHNIRGGUEHe t O

t he reducti on.,,.gr,e.l;%gr a}bl%rt he reduction takes place in a substantially

wat er - f r BeFOBHREshahindss thapruedoyppymay hgoyea g engss Peaed oltigesst off Rary 9T pur e,
dry Rydr ) e <BHur tETH: T el ) over her may be
O e R e A G S
per f or nedradndert gasndbphmeicalcphgsifor salfur tattntengvdt dgpeed sntlesactibhe pref erred

pressures are from.50 kPa (absolute) to 10 absolute), and in an
enbodi rreh‘fn,ce?tﬁ‘?&mﬁro&g]ﬁ‘?re‘ni‘ée '%ﬁgﬁ%&gﬁ’ﬂée%fﬁu%%@é‘.nﬁéo L}%@"Wé oBdB%ol ut e) .
10[ 0042] Thatysiulth ¥6me HRRABRNE hiseeR oundGR ROERRE h{&&mﬁ@f iSGRb@YE fhaRY any
known techni que. Any one or a conbination of in situ and/or ex situ sulfur

t r eat mensought fos the targgted sulfsrtg thefifie atamie ratice dtensifiir icsthaiicongatio apgirdy
contact i atal yst, with source of sul fur at a tenperature ranging
f ror%?OC {%Ckgggc&gﬁaﬂ%e%éf)h&%uén 8 'essﬂ?ﬂ)fﬁ‘m}?awebsé’r%ﬂt acted with the catal yst
directly ar_via,a carrier. gas, for exanple, hydrogen or nitrogen. In an 15
enbodi rrewpf‘slt he @83&3@"&% 18 gm‘?%lry ficgorﬂagﬁy%g é‘l‘?hég?tfqg%l i 0-Gptomns of sulveare of

sul fur fed n8a. hheb dihsylf hd al kvl sl i des
such as nﬁné'z hyl gﬁlle}??%le%f @;gelqﬂ#g]ta h%lrasﬁhl?&? )ie%g%(g@r&ﬁte?%lt%lbgat@g%@ I gtﬁ hyl sul fi de

and di buptpVislad perrtomprf eiemiuh] Wheae thieystalysaemnises bthedcompdnieatsphe sems@bof

b oduct sot e R BRIl AR 0 b UGt ER BB ChfPreome 18" s
ef f ¢85t hypmceaid@nocaaek FRgh2@@Eiundg prbadsyl fi ding. The hydrocarbon may be
any suitable conmpound capabl e of being cracked at the sulfiding conditions,

and in qmmbodm,@&talyg@%mﬁgé{e QB F AIRhARES I@égebrﬁa&(sn &g@ufbfns

et hyl benzene, nethylethylb and proopyl benzene. e aci dic nol ecul ar
si eve caeporaliycompuse the coatndedtcarbgn barbeffiofi narbomseodsdepnsisninatie omtalyst in
sulfiding is conducted in the range from 250C to 500C and from 250C to
200C | n VRS CLENEE Al HeiRbEre gy Girar ARSI BHE PP A BS(IS Ao

I nsuf fi aempératit@Gingifg 80k YIPY to B5@0G0r b BEMKT FHHEWSNTRY afkE24 RO N €d.
[0043] I n an enbodi nent, the sulfiding is acconplished by passing a gas

Conpy | Sifo@u71sul s, AYAT erhiisifBhahy fhvefforfis etk REah Yol QARG 48! oct ty. of

at least 0.5 h The cat al yst conposition can e su ed in situ
wher e a rewayiog obefins fofrua facdstodntapresthgi8 hrontegice atdhyrdtig SBeanipodnddxaf by
?? g' N9 Tt ichd) lt()B,e wﬁé’r‘é'{notﬁé"‘ E’e%gsntofzkeaGn% i sttrre%rannc]:(;rr?pr%in%oélgf Q;[ogn%tt:ilczggrerii?ig cli poghgvgom
a Bromine Index of at least 50 and an End Boiling Point of at least 210°C. This mixture is
contacted with a transalkylation catalyst comprising an acidic molecular sieve and at least
25 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

30 column, as Xylene Loop feed. At least one desired xylene isomer is recovered from the

-16-



5,000 or 10,000, preferably from5 to 500 ppmvol une, sulfur. The need to
add a sulfur source to the hydrocarbon feed stream may be reduced or
elimnated entirely depending on the actual content of sulfur which may

al ready be present in sone hydrocarbon streans. [0044] Dependi ng upon the
concentration of the sulfur in the feed, the sulfiding may be acconplished
in |less than one hour or may be over a |onger period of tine, for a

day or

Concant » apicae cARUMI sk AL IRy B TR BAER il SR 91*439?13

sul fur tﬂ"éammtmx\hbhhmdebandscmmrtsheaxaqmmmcbbmmeereabm:meofsepsmdtf(mr in the

f eed and theb esired suhfurl oadi n .10 be acﬁg\" ved . on the catal%’*‘g In sone
i nst ance@FHORAE PREEA ¥ Bigiy @ﬁé}‘m BAUQHERe RGHRGES A SOBIEFRILPTOHYSS

sought f @ivihpe distiBiRiofAS &?idlb‘ isobfery (H@*ﬂ:'l W&(ﬁﬁlﬂmlﬁn r%é RombAgaH! fré’cfuc{ R
rheniumrati o appears to 10reach a | evel and the rhenium does becone

over Sul f Fyeled fotexyne celinfr. dﬂm@:r nsgmeynpam clo;admoomhm s:h@cmsummoa:dmat 0.2

to 0.7 ato are b atom nther

embodi rre%n émsaéqltfgw%ylg{@ ‘gnt r‘}éc ot e}g(r ‘S‘éP‘é“"’ 18(} %Qﬂ 15%}“%&‘3 “t heni um

Wher et henoteriuhlr y&ight armiit &S Sanatifee C@QW&M&S«VWMSGB@C&%I%@M the&edvid th

sul fur, the total anount of sulfur provided should be sufficient to assure

that t hedPBREGHRAERR FRctsm feQm therxene cobnkheni um i s provi ded. [ 0046] The

cat al yst be regenerated by cal ci nati on. Regeneration conditions

gener al | WQﬁpr |Iséomhéntb©dmdmltﬂ,e@uwrlbmkelbﬁnmuhé hewfiercaehaticiceoamingeposi t s
air. wth

on 0Xx nta|n|n

addi p i ona%‘9 Sf%%[{dgne rll%ﬂey(g %’?lé nlff"‘éﬁ“‘f‘g%ﬂ qgglproafrﬁ’ﬁg'ﬁédfcr‘gﬂﬁné“?bscw 650C
for a pepmgelnfafy Healsy®RNang- saltanén%ﬁnaow@ma;(if@&ﬂz&l THeUied hfu@n embodi ment
the i nven}| on is a process for transal kylating and renoving olefins froma

f eedst ocR teraﬁﬁvqlxq th@pme & Bincieddo anepdiatianty dstilasion m«erqcnmﬂ%anda@ 10 east
100, whegs S,18re m xed
to have a 8%4‘\?61%{?%%2&9%%%&{3‘3 b&a& %&‘g‘gm ﬁgﬂg#oéhgg%&ﬁ(y anoﬁm 3¥ at | east
210C. This mxture is contacted with a traasal kyl ation catal yst conprising
an acidi c nol ecul ar nt at

transal kyl ati on condi l|t)lgxgﬁsl @ %ﬁﬁgwlﬁé@ﬁ ﬁ%%%&wwuct havi ng an

ncr ga ncentration of d a ry om ne | nd | east 60% | ower
Ith a § S @] f:rllrav:ggplgn thlié ﬁir&eh&gcusse n connection vgéx lglgure 1'sc ematlgally

deplctmg a xylene production apparatus 100. The apparatus depicted is not in limitation of
the breadth of the processes of this invention but is intended to assist in the understanding of

the principles of the invention.

[0051] A feedstock comprising C8 aromatic compounds and olefins is provided to the
20 xylene production apparatus via line 102. The feedstock may be derived from any suitable
source. The feedstock may also provide a significant portion of the lighter aromatics
(benzene and toluene) useful for transalkylation of C9+ aromatics in the combined stream. In
the embodiment shown, the feedstock is passed to feed distillation apparatus 158 to provide
by fractional distillation a C4™ hydrocarbons stream. The bottoms stream from feed column
25 158 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

30 benzene and/or toluene recovered by distillation for recycle to the transalkylation zone can be
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[ 0048JThe transal kyl ati on process nmay be integrated with other processes in
a variety of fl ow schenes. In an enbodi nent, the transal kyl ated
product is passed to a xylene distillation 30colunm, as Xyl ene Loop feed.
At | east one desired xylene isonmer is recovered fromthe xylene columm
product stream conprising xylenes in the xylene isoner separation assenbly.
The non-equilibriumxylene isomer stream produced by the xylene |soner

separ at i Qa1RSS BB elimhiRAS® CAdY At &gﬁ@us’@’ eNRed é&ﬂﬁ%ut Hoftbin® @%rgz%' ?orwgh

produces an isonerization product "having a distri Ion o rrers
cl oser t @raseptick ahd Dlgfims IThgz passatinecily &t the trapsatidiiartoni mn&r Bgy‘dixad” ttas tdn@d)ggirl em

I . ¥ dit th t aocr such as
Cransai kP g SR hEGH o o Sohahbecoy whinars Eaom L aee binas Sothouetine,
hi gher mb@ogbmiiowedrahbtiag wmatcmsdndﬁﬂ%dxmﬁﬁ sfe9s @Ir&rr@h'aﬁ&uwm al so be

contained in the heavier aromatic-containing fraction fromthe xyl ene
col udn. [oowyen, thedemmpallspipoon fred iy be sphiegied isothakieatmewmuttnes drymg ibr

bui 1 d- up e ey e B S PROIRRY Pl bRt B S R e R it o
manner , gnﬂuﬁt&)ﬂ appﬁradﬁ;sﬂ()()&ﬁbm;bﬁm'gﬁﬁ&irﬁ%ﬁ R lronfltic@bApblEhMind NeeRuEGe 1S

subj ect ed to a separation distillation to recover CO and Cl0 aromatics
whi ch cafBen gloat may by-pyss ﬁ?eo@e% golgmngad pas divgcnt te &”ﬁS‘allthaml zone

assenbl y,, ltPngflﬂeliTg% ?e?% 1?%%t%em€?lﬁ%ﬁ‘w %%LQ ?rﬁa@ nt' on wll

be further discu n connection w ure pi cting a
xyl dfle pfeedstotk o aypprrpddisctib @ppaFitas aqap%@tapardd@pt:lc hebly erctmtmdnn non-
l[imtati on of, the breadqtllh of the processes of thjs |nvent|on but is

i nt ended®PBassiegtovpl, ap 8“‘6&@@?%%‘&‘8@ ﬁrﬁafb‘*g tens pelor feingod %Ct’é’ﬂ tPHE i nventi on.
[0051] A %ﬁﬁﬁﬁﬁ@ﬁi@ AR a1 9b9 b BihE i OUtPhok FodIRNRAMALR Rl 38 NR1sh Sash OV ded

to the 2 | ene producti On apparatus via |ine st ock may be
derived Wﬁ ﬂﬁla\my, feed diatllationapparetus THE nfayguisduse la vtmytyaalfgfmmnosxradmsauch as

f t nd..t ol uene) useful
For 't 1 ar Oatigd Pt D oBpstmh Bl B @bt D PAERTLRT i Re e’
enbogli fTEll’khlt O¥hmpl&keoffsaeKl sfrpeit s'tx‘%atﬂ@&sQQI@”Qnélﬁ&‘éjthgkesédrfch@& inqg% BRE! at US

158 to prOV| e by fractional distillation a C4- hydrocarbons ream
bot t ons Rengengnidinenm €8 apreasicarand C9+ aromatics.

[0052] The resulting mixture is passed to transalkylation zone. As discussed below, the
transatkytation zone encompasses varjous configurations; therefore, it is more generally
referred to as the reaction zone 144, Additional lighter aromatic (benzene and/or toluene) can

20 be added to the mixture via line 146. The benzene and toluene may be derived from any
suitable source, e.g., from another feed stream to the xylene production facility and/or from
lines 106, 112, 132, and 138 as discussed below. The feedstock may also provide a
significant portion of the lighter aromatics (benzene and toluene) useful for transalkylation of
C9+ aromatics in the combined stream. The transalkylation reactor may comprise one or

25 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.

[0053] As stated above, the transalkylation in accordance with the processes of this
30  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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25158 is passed via line 162 for conbination in line 142 wth a portion of
the higher boiling fraction froma xylene colum to be di scussed bel ow. The
conbi nati on of the streans nay be in line 142 as shown or nay occur in
transal kyl ati on reactor 144. In sonme enbodi nents, the C8 aromatics

cont ai ni ng feedstock and feed col um bottons further conprises |ighter
aromati cs (benzene and/or toluene) which results in operational savings in
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removal  sdaeRop it fetdROih8RId 2fle pRIRECARNRLILA AsseRiblf ﬁ/ﬁﬁh'sﬁ&r%§ fhecl ay
and/ or nol ecul ar sieves prior to transal kylation. However, the
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zone 144. Additional lighter aromatic (benzene and/or toluene) can 20be
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r ea2q or Sknewy ihéheofrt mny be usadablcenjupgnawith tonihiventicat iFveferrdhe use of a single

reacti ond.gle,ssoe{i 123%1\6' nﬂ (ﬁ,flsxed cylindrical bed of c%t.al }gat i s pref erlred,
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transal kyl ation in accordance with the processes of this 30invention
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aromatics stream containing at least two xylene isomers. In another embodiment, the xylene

25 column effluent stream comprising C8 aromatics is a higher boiling product stream. One or
more xylene isomers are recovered from this C8 aromatics stream. If ortho-xylene is the
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

30 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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and a reduced concentration of olefins. Thus, the reaction zone conprises
at least one inlet for receiving the xylene production facility feedstock
either directly or directly after fractionation in the feed columm, that
is, without transal kyl ati on feed passing through an ol efin renoval zone.
The transal kyl ati on or reaction zone product is discharged fromthe
reaction zone outlet to the reaction zone product distillation assenbly
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t he enboduthe o xgleoewlumne 16¢aat imdet of celectpreogiliaie mxmrmb;bmumsmtﬂyﬁlzy
conprlses t.he %rlpper 150, benzene 104, and tol uene 110 col ums. The
transal ky1 em olﬁ reaction zone product is passed via line 148 to stripper
colum 1 renove lights separated by fractional distillation via line
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para-xyl nc_i somer. may be reco sel ectiye crystallizatiaqn
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known. Xyl ene isoner separation processes are well known to those of
20 [0057] The xylene isomerization serves to re-equilibrate the non-equilibfium mixture of

xylenes. For instance, where para-xylene is the sought product and is removed, additional
para-xylene is produced by reestablishing an equilibrium or near-equilibrium distribution of
xylene isomers. Any ethylbenzene in the para-xylene separation unit raffinate is cither
converted to additional xylenes or converted to benzene by dealkylation, depending upon the
25  type of isomerization catalyst used and other conditions. In an embodiment, conversion of
ethylbenzene by dealkylation is favored to reduce complexities in handling 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
30 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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ordinary skill in the art and any known process nmay be used individually or
in conbination to obtain the one or nore sought isoners, Thus, this C8
aromatics stream passes froma first outlet of xylene columm 116 to an
inlet of selective xylene isoner separation assenbly 120 via line 118.

[ 005610 efin renoval apparatus 117 is optionally provided in line 118 to
renove any 5ol efins. By the processes of this invention, the

transal kyl afih QR I, JRVIF: LIy, eds efins.:fr X I, ion
ool 11ty PR RTRES plirtE g eitosSh FnByad OubRfAK' E pruRainil 02
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conversi[%l] to xylenes, In faesgg(é)g enbodi nent, the total naphthenes in the
feed to HEBFRM: BMIOBNMEERAELd1BY2)s | ess than 1, preferably |ess than 0.7,
mass percent. Conditions that favor isonerization of ethylbenzene 30i nclude
the pred83Y of Thy metd samppanant pmically At ¢ Bohle meyad comaprent avl naay inglade ap. 1: 1,
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unit operatiorf followed
uranium, dysprosium, thallium, and mixtures thereof. The base metal may be combined with
25 another base metal, or with a noble metal. In an embodiment, the total metal in the
isomerization catalyst ranges from 0.01 to 10 mass-percent, in another 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

30  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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5by a dehydrogenation unit operation, [0058] Xyl ene isotnerization involves
the use of isorrterization catalyst under isonerization conditions to
provi de an isonerate. The isornerization catalyst is typically conposed of
a nol ecul ar sieve conmponent, a metal conponent, and an i norgani c oxide
conponent. Selection of the nol ecul ar sieve conponent allows control over
the catal yst 10perfornance bet ween ethylbenzene i sonerization and
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line 138. A bottoms stream containing C8+ aromatics is passed via line 140 to xylenc
column 116. Similar to the reaction zone product distillation assembly, a variety of apparatus

20 arrangements may be used to separate the C8+ aromatics stream from the isomerate for
recycle to the xylene column. Therefore, the arrangement of columns such as lights column
130 and deheptanizer column 136 used to accomplish this separation is referred to as the
isomerate distillation assembly. Thus, the isomerate produced in the xylene isomerization
reactor 126 is passed indirectly to the xylene column 116. The fractions comprising benzene

25 and toluene from the isomerate distillation assembly may be passed 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

30 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
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600C and a pressure from 100 kPa to 6 MPa absol ute. The weight hourly

hydr ocar bon space 5velocity of the feedstock relative to the weight of
catalyst is fromO0.1 to 30 hr-1. The hydrocarbon contacts the catalyst in
m xture with a gaseous hydrogen at a hydrogen-to, hydrocarbon nole ratio of
fromO0.5:1 to 15:1 or nore, and in an enbodinment fromO0.5 to 10 H2/HC. |f

| i qui d phase conditions are used for isonterization, then typically no

hydrogen,is added. .The isqrnerization.reactor may conprise one.or nore
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[ 0062] RetramAlicigholdyipt buidd-sp tasieh plevel e updiedoadsrasa pigcedupandbe sylgnm, whi ch
areqthe f y from t.0l.uene : ia li A 14 .he
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feed, and the latter fromthe isonerization which typically co- produces
heavi es.Tamakylateq prodast yrises lgss than o mags papent ESHipmaties 496 &y pdlerone or

or € embodiment the C9+ aromatics comprise between 0.01 and 5 mass percent of the

transalkylation product.

20 [0063] Optionally, purging a portion of the C9+ aromatics may be used to prevent their
undesired build up. In an embodiment, less than 50 mass percent of the C9+ aromatics
produced in the xylene column are purged. In another embodiment, less than 20 mass
percent of the xylene column C9+ aromatics are purged, and in an embodiment between 5
and 20 mass percent are purged. Use of a purge stream may be used such that the

25 transalkylation conditions need not be so severe as to consume sufficient polycyclic
aromatics to maintain steady-state conditions. The purge may be used in any suitable
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
30 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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hi gher boiling fractions. As shown, one higher boiling fraction, which
contains C9+ aromatics, is discharged fromxylene colum 116 via |ine 142.
However, within the broad aspects of the invention, the xylene colum nmay
be operated to provide at |east two higher boiling fractions, one primarily
containing C9 and Cl O aromatics and sone Cl1+ aromatics, and the other
containing a | esser concentration of C9 and ClO aronatics and a greater
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onst 0, BRIl i MR E PeackB 1 it 1R g e B LSRR By P
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product i 6 f’c%r/‘ wed i ke PARS L & 20 G ‘Wi‘taf ed meFpig P%‘h MUHlEt OfdRC of t he
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pl aced upon the xyl ene 15colum or that a | arge purge nmust be taken. In an
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xyl ene col unm are purg anot odr ment’, &Flent

of the xforesuyciead drnind@®iluat maetbisds sedqienpiiirgiés, pa&mél agtleaﬁie&ﬂbOdl ment bet ween
5 and 20 mass percent are purged. Use of a purge stream may be used such
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zone 144. \Wether_ the feedstock in |line 102 contai ns benzene and/ or

t ol uene, CBYHF £PERION qfithhhcavies figatan Eompeiere selugny) rinpplembrdiment fo desi r ed,
may be pravifdedite 31,’5{?21 gazlrgﬁﬁlugé #&Qexﬁ%ﬁng R)at%n%lk%l?iﬂoﬁ Feclok 'i'f?éh (]:“?ﬁ The

lighter aromatic ma talned fromany convenl ent source, i ng, but
not 20 i m puege ¢am Hei tales AGecdriihighed boil mg(frabﬁan fidii tydedehhapp it Gasidesofibdd gur e

1 has been descrlbed as havin u | um 110 and, dehept ani zer
col . TH8YE B ERE0S BhuhBEP oo it it BaTog oruD E<ieriiad aigme 15g! urm
5to provide both functions can be used. Qther colums peiformng the sane
separ at i[B#0¢ay AheBuige neayrhsi ditsarded. ¢-BH asadefAniiel, Q’fﬁreéﬁag\bﬁﬁ@bmﬁﬁbéﬁ@at he
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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
30  substantially smaller and require less heat duty than a heavies distillation column used to

process the entire higher boiling fraction.
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10reaction zone share a common hydrogen gas circul ati on system For exanple
the effluent fromthe isonerization and transal kyl ati on reactors may fl ow
into two individual or a single conbined product separator, with the gas
fromthe one or multiple separators being conbined for recycle to the

i ndi vi dual reactors in sequence and/or parallel as desired. [0065] As the
transal kylation in accordance with the processes of this invention may be

150per at ch . . 1 Il ..the polycycl.ic.aromatics are
con\leertegs,bﬁi%!J i sﬁlg@g%?% ‘e"3td%§1l(Ct gﬁg)ﬁllglréd’-c H‘%‘bg‘f‘%ﬁﬁ{?@%f‘% F%%?gtﬁéti Cs occurs.
Wi | e st eailistalon aadngleht (dmendytidvereaad SV¥RsWH AR dbfiersRasRasd dyyedf a
purge, th rqocesses of this invention continuously or intermttently
renove azg%ﬁﬁ‘i‘%wfﬁ zqnes WABHE gpglevgese] Y- 1A prhowp, seisel O srntaipg worlisiict
enbodi mept;. i i | I i [ of i O)S, o

Cr ansal kol 0T onop SR DA SuPTbE 6 i SHORERM R ARGERES 306 Bobicr e
boi | Bng émbodiment fotchowy eviegle cdtulyst belihaamgaes ity foe draadatkyiytions ?iefinmay be an
aliquot portipn of the, higher bailing f tion as depicted as |ine 159.
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subj ect efind SoBardd Aetdr®8A ofdingt 21d ald 2104, MTRUAEE X démbr%%\ﬁ]é?wo%tig& Hm

161 provi des an overhead enriched and ClO aromat’i cs I ch can be

passed vPlgfing femig® 108, ¢ fiem line 162 antrelditionak fnacti2Baticasel ik ke, isoprovidad t or

144. Sone. Qr of .this stream.may be recov d via.line 164 gs a by-
pr oduct , Vlg‘?lél.e %é 8?‘& Hg:gn%ger &oﬁxgg\ygﬁ%fgn THE BB o PPAle fgcﬁnljﬁ?? ﬂa?ﬁecoi%%rm
16110s eRrpreviasl via licd 210.arfaaBiioas RAseANIRE (ehh&Ras fado aidiysi Bid doasbance,
used for fuel. Since the purge is only a fraction of the hllghe_r boi I'i ng
f r act i oncighe Jipstpied dispsipn 2 samrate dedicated lirmcandgisehalf dsgredpplbpen poitipn|ofs s
t han 20, . . t.he hi : i1 tion e pur col.um can
AT et e M G R A R e
di sti | | a2(4ovia ot ofthe linedillusrpedodhtovigha ddicated 'lhbgbﬁlorkaﬂld_rlaﬂﬂrtid‘rﬁ%ﬁthﬁni g
[0067] Figures 2 and 3 depict various reaction zones conprising integrate
t ransal KPP dombee k34 e insadiced detwepnratbysh beds20dand 20Evipdine 2 0depi ct s
a react ; W Erdelsl H ot shown,
vestol 208 Honfled e iRttt WAL PR T Ik 2LYRIAEY el oy
bed 204 lawd 48yis enuidsomeniniatibnwitheble 2A6tion ronepodduet diSelhiaiasgsniblnot shown,
a single catalyst bed having activity for transal kylation, olefin

[0068]  The system depicted in Figure 2 generally designated by 300 involves the use of

two reactors in sequential flow sequence. Trarisalkylation reactor 302 has therein catalyst
bed 304. Feed to transalkylation reactor 302 is provided by line 306. While one line is

20 shown, it is contemplated that the feed components can be provided by separate lines and the
reaction mixture formed within reactor 302. The feed components provided by line 306 are
the feedstock from line 102 or line 162 and the higher boiling fraction containing C9+
aromatics from the xylene column. If desired, all or a portion of the non-equilibrium xylene
mixture derived from line 124 of Figure 1 can be introduced into transalkylation reactor 302

25 vialine 306. Line 308 is adapted to direct transalkylation product from reactor 302 to xylene
isomerization reactor 310. As shown, line 314 is provided to introduce all or a portion of the
non-equilibrium xylene mixture derived from line 124 into xylene isomerization reactor 3 10.
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

30 communication with the reaction zone product distillation assembly.



removal , and xyl ene isonerization is enployed. Feed to reactor vessel 202
is provided by Iine 208 and one or both of lines 210 and 210A. The

feedst ock conprising C8 aromatics and olefins fromline 102, or fromline
162 if an additional fractionation step is used is provided via |line 208
and the higher boiling fraction containing C9+ aromatics fromthe xylene
colum 10 is provided via line 210. If additional benzene and/or tol uene
is fed tgq al y- b , r.aLe rate
dedi cat e fPhe. Ehsp B iEdhuiof PRl didfnbhbtRb ARl 100G Sengles husaPal
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reactor 302 25via |ine 306. Line 308 is adapted direct transal kyl ation
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enbodi nents the reaction zone conprlses t he

transal k n zone in_oth
transal k%?‘%ﬁ‘? Heterdsipakidistiiation apRisaes #d prssed; ta therlenecolyrn while the

remainder of the feedstock destined for the xylene column is first passed to the

..(D

20 transalkylation zone to produce xylenes and reduce the olefins.

[0071] As illustrated in Figure 4, a feedstock comprising an olefin and aromatic
compounds is passed via conduit 102 to feedstock distillation apparatus 158 which produces
a stream comprising an olefin and C9+ aromatic compounds that pass via an outlet and
conduits 162 and 142 to reaction zone 144. Feedstock distillation apparatus 158 also

25  produces a stream comprising at least one of benzene and toluene via an outlet and conduit
160 that is passed to reaction zone 144 as desired to increase xylene production and reduce
the olefin content. In addition, feedstock distillation 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

30 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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5conbi ned. | n another enbodi mrent not shown, the isonctrate in line 128 from
an outlet of the isonerization zone is passed to the reaction zone product
distillation asset blyfor separation in conbination with the
transal kyl ati on product before a portion is recycled to the xylene
distillation colum. In another enbodi nent not shown, the reaction zone
product distillation assenbly conprises a single distillation colum havi ng

syl eno. canOaRClTbEhisHR SRERE Ve Sarting TR u SRy SR e BkBek o
the xyl efieedps aeplatd anxflats! Thy pbdtidh of hedeedstatR @nfitiedtil € PibRBE: EARFOUNTS
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feedst ockr bty dilefihl ARCRRNAGIeHS: mﬁ% ggx%fﬁgniagﬁtc&ﬁp& Ha8 Ak L%alepﬂ@ i 1 e the

remai nder of the feedstock déstined ene colum i1s Tirst passed

to the 20wtwmsalkyhitioplzatd fom comveesiowtoprydehecadxjdfanedudiod. r educe the ol efi ns.
WONAs illustrated in Figure 4, a feedstock conprising an olefin and
aromat i c[6@02pourtitemithe frasgk, theafotlowthy dddit@Aalk wonf lasidiag eaibodingdnid drat i on
appar.at us’éiiag whi ch %o?juces‘ a stream conprising an olefin and CO+

ar o8t i cre@spetirrgacd HAeTp Azl appasatgtid | etan ke achdisates Iegnosisd 142 to
[ eact | ONefBfmbAr inchSRAR QRHerithitd 1diR'duaB: iBRPA AT AR bR %idTRE RALGGD 2
stream conpri sing at "l east one o enzene and toluene via an outlet and
condui t 4®@@ prodatct distibetzmedsendly @dett i on zone 144 as desired to increase
xyl ene production and reduce the olefin content In addition, feedstock
di stil | af00s3) appanatumbodin@npriacdivemsrate distlR@ioh assamiblysédngprisss:an PATREAS
conpounds .that is passed via_an outlet and conduit 165 to xyl ene colum
116. | n SlgrRdpo E%B&P%ﬂ%‘,m Agtd qamunieationdvith the ondeid e kyleiest i || ati on
appgs at UgodBSARBh 1,868 178! b8l o8160 bR SeBRE ohil&, @E 'iig‘ﬁﬂg]cf;@ﬁp{ 159 AS%rSin
aromati ¢ conpounds Is obtalned as a colunn over heatl or Dot tons otreans
Thus, t hestreaactongist@rienidnt fre dedirseowriegmd a starain canmprisivig 07+ heeadsicock

ol efins while produci re xylenes, per pass_since the transal kyl ation
feed is P 5407 0%{}19:&@@ eﬁ*&flwwlwtlﬁéhweag@ UK iR cLh_ed in C8
ar omat i CcomRfipALRh Wittt dedtnd obfadfite 1&hs E(lﬁultnﬂ,ea et Sifet CRIU C(}Mﬁf (ltnﬁfé:hkel y

contain olefins. However, the olefin renoval capacity require
xyl ene phedeleplanivet e@liimint P6idischingmigha timam qoaguisey tbipend ol thé firss onderoved

fr o33 t heanatahs rrcaar%%)}rxlp%rslf%g(&%fa@gmg&% rgn? (f\hke svevtsl(l)ncc;1 ouftlet, (BIr’)t?(%lea §e (g lclzargt (grpeeof
the first outlet 132 of the lights column and the first outlet 138 of the deheptanizer column is

in fluid communication with the inlet of the reaction zone 144,

[0074] In an embodiment, the reaction zone product distillation assembly comprises: (a) a
stripper column 150 having an inlet in fluid communication with the outlet of the reaction

25 zone 144 and an outlet, the stripper column 150 discharging a stream comprising C6+
aromatics from the outlet; (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

30 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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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 aromatic
conpounds are routed to the transal kyl ati on zone for conversion to xyl ene
and ol efin reduction. [0072] From the foregoing, the follow ng additional

non limting enbodi ments are 10readily discerned. O efin renpoval apparatus
117 may be a clay treater. In another enbodi nent, the xylene isonerization

zone outlet is in flui.d c nication w,th the reaction zone duct
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5[ 0075] I n an enbodi nent, the reaction zone 144 further conprises the xyl ene
i sonmerization zone 126 wherein the xylene isonerization zone inlet is in
fluid conmuni cation with an outlet of the first reactor and the xyl ene

i sonerization zone outlet is in fluid conmunication with the inlet of the
reacti on zpegvehtRdw&mstisti |l ati on assenbly. in another enbodi nent, the
reaction zone 144 further conprises the xylene isonerization zone 126 and

10t he reagt \QByZRARs fof poAMIRY '2yidrdGsdcr ARl ¥ RtdcR Bordtibin! diifind af@BY €r Si on
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conver si on. %qﬂg(r)&t%%ng nmol ecul’ar sieve a east one net al
conmponent KAV hg hydrogenation functionality, said reaction zone havi ng at

| east one ) QL AbnPdinafon BRHn HRADRg AN §n AU ERFhthidaliéh Wit Bk oliffet bl T ect
fluid com h@fim Mok biin LGSR PHE LR saidlyidhe RRkltbR BolgARE
product disflCall $ fssenol v, COMpEt SIg 1cal6aS gl Shab ibhatd A col um.
sai d react|§§ﬂz ne product. di stillation-assenbly having at |east one inlet
in fluid 8ftuni cation with the outlet of said reaction zone and an outl et,

sai d reacty Qe ZQRE xPEAAUGHe Absirblidrdlss AP0t WinlBEh ABia28@RIAKad s char ge
a stream ?%rz’e”%?étl' %ll&é}??ﬁ?[ %(%rjr% &Enﬁ%ﬁc&ﬁm Eg{fpstt %etoa% g&écon&i))utﬂzi,)gﬁadene

distillation col'um ha an.lnle n flul 0 ni t e outl et
of “sai - r GAEEIVE g Sorherpation asspply ppipd adartal AR Ae Shyithe porhl?,

sai d xyl eHEMANS TS| et 45 i 2 Ber-AG LRIReNERT GOMFsTraPisPietEp S3ih

conpri si ngvlate sepetframhe sgtBdeUllddiers fromthe first outlet; e) a

sel ective xyl ?ne.i soner. separation assc?nbl. havi ng an i nl et f n fluid
comuni caf) %’ﬁ' Re LS MeHE P Fg e%’ﬁ‘h"‘é’fg {Y i%’n} FERE CAPlEE YRR ol umn, a
first out IoMerizgign zonehaying ablgastene inlej; ?Qté?%sé_ ??/%‘ﬁg? MEREM tgg Fisdlpar ati on
assenbl y HedisgMAYAHED vith tha secARt galehohspdshlechveamiere PPBRT I9REIPY st out | et
and di schapepmbly ansribeeuiief isfit fuiheonyneneatipr witk thednletoh paid xylens diglillations ai d

xyl ene i seaemnfrom the second outlet; and o a xyl ene isonerization zone
containing a xylene isonerization catal yst, the xylene isonerization zone
havi ng at 2| e&sdpparsus dikiaim anthat cdngaising afeedstoth dittllatidneapparatustravingbet is in
fluid commagaseat inRham drbutiBe sse eeastoskdidtivitionfapparbils seihgatiaptel tsyl ene i soner
separ at i ORjsaRaT§TR sireANEbriRING Bldhifd andar diorthhtitl dbripalimiitivingtat RAstWiX dardae 1 nl et
compr 1 si na e et T R e el et and
an outl et %’égé/lﬁ%gﬁégdsgt gckéﬁust'ti | I ati on apparatus being adapted to di scharge

a stream gopprising olefin nd an aromatic.conmpound having .at | east six
car bon at e sclragrr LR fue sl aappa ot e W

conmuni caflbigFoRmupicationavith dhg-frtantistah said gylene Qstilaton;cglumpand g oRtiel Sl « . 3.
The appar &PMgupiEationyitthe iplgh efisald selsriyeiyieng isamebie@pialon 8ss6TalY: appar at us
having an inlet in fluid comunication with the first outlet of said xylene
di sti | | at hofhecapparatusanf diaian3 whereistthé plefin igimdvel@nparaiug it d dJay Fgaler t he inl et of
sai d selective xylene isoner separation assenbly. 4. The apparatus of claim
3 wher ei n 5t Tiee gppafdtus of eldy alvharepadait xyne somedtaipn toreadudiet is in fluid
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5. The apparatus of claim1 wherein said xylene isonerization zone outl et
isin fluid comunication with said reaction zone product distillation
assenbly inlet. 6. The apparatus of claim 1l further conprising an isonerate
distillation assenbly conprising at |east one distillation colum, the

i soner at e cehmbihitatdh WaA s8i8 $eiEhdyzdna prdudctistillios bsshdiyiimeet i n fl ui d
comuni cation with the outlet of said xylene isonerization zone and an

outlet, sai ﬁ)elacp HBhLAlS lgcé;ﬁ fulrthé’ttdo%n §9351WQ Me@%‘&&llﬁ@ﬁ@%@nﬂiﬁcdﬁpﬂ&h rge a
fs][regm Cogplebﬁl Egdl nO%tléoch?eri(E(amﬂF En Q4B HaRM E 162 Uhd Rlet e gg in
Thgl ap(p:)gr f“ gqg UI on h\%\%e;ﬁleto‘? |8xylgr%| om% zg{;b% h?%s %dt@{‘s& um‘l
conpri ses?® %d'Ftl'" cf"sasé?ﬂ‘ e'ﬂ%@? isﬁhaéfée ﬁtrealnmog 8' ion with

the outl e@romat'e%ﬁf%“ | Qe and Jipequtist rﬁ”%‘?]%omrau'?'?a\l'g'fw éﬁ%léa second
outl et, s&yengdighptionsluiitn bei ng adapted to di scharge a st ream conpri si ng
benzene fromthe first outlet and a stream conprising

C. sub. 7. sipThearpatatiscs cihinofrwhéreindecisprdereigtdistiiation agsenty)y @"ﬂ%‘h‘éﬁpt ani zer
colum having an inlet in fluid conmuni cation with the gﬂeoutlet of

sai d | i ghPs2 BBitssrEMmhavingan inekin Byid cogunicalion yHy e pUfide! sAGKEefehept ani zer
col umm beiseEerzaipn aene: 3 figst Qutlshepe 2 seend euliat SSirdihtsicAY™ Gelie RdertediR) t he
first out disthaagria stresnt eqamarigioarpenzena fjora thafiyst®utelgnd as8a%0 cBPIS¥M t he second
out | et. 8C.sThe sapparaatatiss fofm tleasecand onbiedr&idn at | east one of the first

outlet of the lights colum and the first outlet of the deheptanizer colum
is in flubtad izebealupn having anHaletiimflud corpmynieatipa with fhersesiderutigf of The

appar at us saif lightatetumn,gissteutiett and agecertoupts said feheptanizetali baRa her

conpri ses adap@tioniicbargé eistredanh eorserisimgdolernel feom thefiisyoutiat dridid glre@@nmuni cat i on
wth the bmhmsir@fc.sm.sm@irdrmmcz(me.the;ls};coﬂ'dw@tlappar atus of claim9 wherein
the xylene distillation colum is further adapted to discharge a stream
conpri si ng. fhesappaRtsld claRi PWRéreRmSt feaBnk REthe BED BGticobitthelightsldolumimandappar at us

of claim %effk'éttot]@ét of BEREhSHtNEAANHYR it Alid BmAaMEaRBn Aith thaligét df thef | Ui d
communi café on the second outlet of the xylene distillation colum, a

first out uid communication with the inlet of the reaction zone,

and a secgnﬂboutl di SICha ] edStt a% Encol&r%h fum %E@stéjs of claim
1 v s SSEhL ta g VigtE diyijerBl omfin sultiy
stri pper " L SRECRRC PHe A e AP TR oy BRbBEe o %) 2

sai d react?®n zone and an outlet, said stripper colum being adapted to

di scharge a stream conprising C sub. 6. sup. taromatics fromthe outlet; b) a
benzene caP.ie apaareivg ohelaim whergin te xylede distitation ealsmiis fuithenadanteddat | et of

sai d stri pisehargod stragm eonfirisisg Cowb|9etup. +arahaticssfearo the secandeutietsai d benzene

col um being adapted to discharge a stream conprising benzene fromthe
first outhetTharg@paratisoeasimcDiiRhérsomgrishdalpurde solmrtandmpdr iolst iifloidh t he second
outlet; apgmmenicaioh With BREeEEN BTNt HNGIeR distila@bn tdlurhh, i filst @OMETIHAWAL | ONn

with the SERRNMcAIh Wth 11 iniSEdf thd Y8 BABR S0t bR sednbl bl dREHdr@hg a Bivded Second
outlet, s ol uene col utm bei ng adapted to di scharge a stream conpri sing

t ol uene fromthe flrst outlet and a stream conpri sing

C sub.8.s +arona m fhe s cond out| et t being in
fluid co Sa?tDP%rﬁ “\ﬁno{ ﬂa' W'?&W@ﬁ*be "§PLPD PR Flbr(c))élucg%' tﬁlgﬁ)om %H)’ghe appar at us
of claim i‘i‘“%@?el n at | east one of the first outlet of t he tol uene col um

and the fi {)%Et{ rﬂetrlcglhmﬁfha\t) Fbi‘a:?%% ‘r?ﬂ@ dcc?:h'\ |c'at?on' \Mthfthe'ggle?m Bhon with

eact ] loﬁté 7 AL AR %0'@%“'“?3%%"9. b RlsPRard o SneLoltiol | | e
e

xyl ene is 6S4P*BIRMAYHE q"h UL i 0" flui d communi cation with an outlet of

the first, reacta Jansv 1 SRt ih FQETREAARR LR ZRA LU ES shii slippdd Ui d
COITITUI’II Capf Wfi}w et an a@ecorﬁ; :)G?He salg%g;mzege COIUI%R bBIn lggétfe(éiosogs{(%ﬁiragl on

column a
a stream comprising benzene from the first outlet and a stream comprising
C.sub.7.sup.+aromatics from the second outlet; and

assenbl y.
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15. An apparatus for producing a xylene isomer froma feedstock conprising
ol efins and an aromati c conpound having at |east six carbon atons; said
apparatus conprising: a) a feedstock distillation apparatus having a
feedstock inlet and an outlet; said feedstock distillation apparatus being
adapted te Qtoﬁféh@&&@nﬂh§¢|rﬁg3§%m1léplmﬂwd%br"r\gwuﬁk@tfdnWh@ﬁ&se@ﬂncﬂé@@ﬁifls@tdcOWDOUnd
havi ng at bL@z’éﬁé cSilin Caaﬁrpt%t!étt £HIBa $dcOfb SuiBt, 941 kdiiene cBImA bERGGlALEY ®ONe
conpri si ngeafay é3§§t'?e !ﬁ king BN FromQRd ALTUUNGE fatadésh Calqa!ﬁglr%d for

transal kylal oM, gnd ro a fPon?%‘é@Eoﬂd%’a QtﬁB"s &h@gut?e@b@iﬁ%v'fﬁldml ecul ar sieve

and at Iea eac I on zone ing at |east one
inlet and arpmf’n'gat{:ﬁ the%g?%'s{v"af'on “CONi t providing fluid comuni cation

fromthe feedstock d| S?I | | ation outlet to the {eactl 0 %e inlet: said
condui t provingiaRGIALSOf ¢l CoMRARI 8HEFHANG O tamiirg) aiehe ? rdaene oo L d) a
reacti on 2Bhiefirdatiiet oldhe benzeas climmisdnivid eroprRizalion Wit the Nl Ethegne

di still at renstiedonem, said reaction zone product distillation assenbly
having at |l east one inlet in fluid conmunication with the outlet of said
reacti on Zénkheaapdaratus oliclhiet 1 wissaeid thegaadtion rorednihep codprises thesyylehé at i on
assenbl y Izemegzatidapiredviteceitihe chlangisoaeridati@armne arigiis isifinig c@nswbic&ioanvotmat | cs
fromthe anblitet of thejirstrexstbredid tkk Blidnklistinenpation lzomgodnavis ngfluan inlet in fluid
comuni catbmutitation WRE tHeUkIbef saill réertich Z0pa prdaart dsinRiop bOstuly. di still ation
assenbly and with an outlet of an isomerate distillation asserrbl y and
having a ﬁsr&%apgaia Rlfor pﬁéau@.ngfk? Qbﬁg;#rdn%'féyastsal URbrioRY BRnRAARIRd t O
di SChargefa;%mFaﬂ ?rﬁ%o;ﬁﬂg%wﬁ e Sa?rﬁén &ms@s aﬂaﬁggg&gn{]rgﬁm the Tirst

out | et oner separatl o ing an inlet
in fluid QP&W@éBétB@(tdlé?xﬂatWhtaBpérQl@s fﬂa\ﬁ afék!&slt&ik ifEt haiaf oubdtedaR dégtdck! ation
col um, adfshlra% pie8 EPNEENIe aesttnealﬁ%ﬁinpﬁﬁrhge&éﬁn‘é%n?%hene i somer
separatio qeoatsggx Eé?b 8 2F88 13 XMk gne isoner fromthe
first out I sc arg non- eqU| r| um xyl ene 1'sonmer stream depl et ed
in said X}Sj @Fé%ct'lo%%ﬁé cérﬁ;ﬂ@nb@?leﬁ@t%ﬁg r&i&dr%éntalﬁlﬂg catdlystadipbe iR

| someri zajdL Q@i £Rtidh Qbﬁ%r@oﬁé@nﬁ)ﬂgnb aR a8kt %ﬁécQIQr Qé\yeaénﬁ%ﬁ leabtteXxyl ene
| soneri za e?ancqu Iesa%/érll@%agtlﬁog RS haviHifat 'Ié)o\ls%ne%% zﬁiﬁl at RaStonQBGydput | et

wherein the 1n conmunication wt e secon outlet of sai d

sel ecti veciyt&Rgit boAERE 198 RShALERIOAHDATRE teailterldiilfieh blletksthbn fl uid
communi catdRfbnYoh lrﬁé?esaldrﬂoﬁ&w%roﬁé}héjm? ARIBS AhEniditish id drpdiéNeRsnf dtey; and

h) said isonerate distillation assenbly conprising at |east one

di still at hpareaeidaFane bldgudt IRAMIISH @ssdmbtylcblnam.@ﬁatmem distih@ionrgluain, | east
one inl et sif rdakotiintzonO PRI 0t CRkill#Bn ‘é&sfehwbtyh%vﬂb‘% Rhst@he Wit ¢h iyl ene

i someri zathRRufiedin %ﬁiﬂ%rbugé{tolf lid re3lidh J0RQHRY &t @ut@l %Blhlré&hbrpibn@

bei ng adagﬂs{ﬁ tidrf asgiﬁ\?l %Egﬁaaap?&{lﬁ)u ﬁ&g@&'sﬁéé?ﬂc Q%]élfbos'@rbh écsf rom the

outl et an ! bei nication W|t theln et of said
xyl ene di g Ila? on colum. 16. An apparatus for producing a xyl ene isoner

from a Tegfskne dihiiRioh Bbilin Aafihd AP mickinThR: L ARBH CwifARPBMRLSH s d
C. sub. 9. Spi ¢ o%rz%n@goau&%m&sa gssfe% e Aol GOBPED A o | et ock

dlstlllatlon | und Beideda o %a
ayl rs e sal Xy ?%e[ r#Ia ncol n} b r}g dapt Go %h%&
¥R€?F9§f' gk LR

second ouf’?sgf‘%@agd
di schar ge® &4 EXRRTEH OBY'%'T‘?'E%“%W stgu ’ﬁtp +aromati ¢ conpounds

fromthe { é:ars% {R}ét R%B% %EFa‘ﬁ@ﬁ%é%%ﬁﬁBf Sl Rgar?an?éﬂﬁlfﬁuoaéo?&ﬁ%\'m‘én&{’ unds

fromthe I rst
reactor cHRUL ﬁ\‘“ﬁél" Hopd 518' P 5 il feetouEiie
conversi off ”?fr{ Sﬁ%‘"’fr 08" 3FBFRUY PEPY %‘Faé’ é ﬁcr}ﬁr%% ed‘ﬁoé“ t al
conponent ! f°'§éhed'f1°"é>étﬂ aaﬂ SONREITANT l%hb"waég?n%'ﬁ@“?rrﬁ"@?m&ﬁa'e*gf* @&t one
outlet: wjeng '$qm%ﬁf°@dh%lﬁﬁ09”‘§)9@ﬂﬁ‘d’i‘ g fluid communi catl on fromthe first
out | et of thefeedstoc distil ?tlon aratustot cti nzonelnlet
sai d firsP THAGOH G IOB.ZHEB%‘%'”"CH?J %Wi'%g? '°6‘n° o’fy n rermval
zone; )'Sam?%?é’é?'? e7@KBI pr'eefhepe ilesend ftagashone Al et&‘d P at | east
one di sti flyieeromuricatignyith msecwaw?taﬁs%ﬁ@eﬁwedﬂme 'ﬁ‘i”ﬁ?’isleP%fﬁ'Qﬂh assenbl y
having at | east one inlet in fluid communication with the outlet of said
reaction zone and an outlet, said reaction zone product distillation
assenbly being adapted to discharge a-¥tream conprising C sub.8 aromatics
fromthe outlet; e) a xylene distillation colum having an inlet in fluid
comuni cation with the outlet of said reaction zone product distillation
assenbly and with an outlet of an isonerate distillation assenbly and
having a first outlet and a second outlet, said xylene distillation colum
bei ng adapted to discharge a stream conprising at |east two xylene isoners
fromthe first outlet and a stream conprising C. sub.9.sup. +aromatic
conmpounds fromthe second outlet, the second outlet being in fluid



h) a third conduit providing fluid comunication between the second outl et
of the feedstock distillation apparatus and the inlet of the xylene
distillation colum; and i) a xylene isonerization zone containing a

xyl ene isonerization catalyst, the xylene isonerization zone having at

| east one aidth@y dnd thd slitidt is AATNE AR ErRIAtINN Wih thE @it 8EQIlisHérRtdigiflateai d
sel ective Xy ahfOMEr separation assenbly, and at |east one outlet in

fluid communication with the inlet of said isomerate distillation assenbly;
and j) saj chid BoWBLEL dstithtdh iabseribhoronasisiagal ivat onpdistiiatigh @lunineést one

di still at isgmefdd 4isMlationtRséiBfBAKILat st el ikt i@ Auid SSAMDKIYatBA With theadutibteast
one inl et of &hid kyind iSRHERENOR 26hePihantdutiéth&aididbhErateistifiatiofl a¥3n@lebeing

i someri ZaEB edztg ﬁé} o 8QtrQ4Hh L(ﬁﬁpnsﬁ@'djsdb%oérgrﬁé‘ﬁcg fr@fnStFxé bliRt LithassRRb! y

bei ng ada fcg{'?oriawl%tth?%mt 6P nm}/ﬁa:ngglsﬁlﬁa“ n olﬂ'ﬁr@mﬁt ics fromthe

out| et an e ou erng I n catlon mnt the inlet of said
Iim.Jl16 er

| d |
f eedst oc'ks'é f&}?aﬁpia%?tfs d pé% Feep S EpfBPRE S eaBbat FlTupo gty Eidlpisls,
conpr|5|n@“§F“F8%§W“8ﬁ%a SHR Ao FURPENSS: SR ZPR ?Wﬂ %UﬁlgP sai d

third t|

TSy é;gfﬁ&jé@%@;‘;% AR
ul coO

Laim 1 f QEIRRANCORT SR RromRtG campRnds R*/‘é 5 g TR,

oont] on \%Stuﬁﬂr?f?fﬁgﬁrﬁﬁi‘aggldﬁﬁﬁmé%%t‘ Rl "OREET one

b) a reaction zone comprising at least a first reactor containing catalyst adapted for
transalkylation and olefin conversion comprising an acidic molecular sieve and at least one
metal component, said reaction zone having at least one inlet and at least one outlet;

c) a first conduit providing fluid communication from the first outlet of the feedstock
distillation apparatus to the reaction zone inlet; said first conduit providing no fluid
communication to an olefin removal zone;

d) a reaction zone product distillation assembly comprising at least one distillation column,
said reaction zone product distillation assembly having at least one inlet in fluid
communication with the outlet of said reaction zone and an outlet, said reaction zone product
distillation assembly being adapted to discharge a stream comprising C.sub.8 aromatics
from the outlet;

e) a xylene distillation column having an inlet in fluid communication with the outlet of said
reaction zone product distillation assembly and with an outlet of an isomerate distillation
assembly and having a first outlet and a second outlet, said xylene distillation column being
adapted to discharge a stream comprising at least two xylene isomers from the first outlet
and a stream comprising C.sub.9.sup.+aromatic compounds from the second outlet, the
second outlet being in fluid communication with the reaction zone inlet;

f) a selective xylene isomer separation assembly having an inlet, a first outlet, and a second
outlet, said selective xylene isomer separation assembly being adapted to discharge a
xylene isomer from the first outlet and discharge a non-equilibrium xylene isomer stream
depleted in said xylene isomer from the second outlet;

g) a second conduit providing fluid communication between the first outlet of said xylene
distillation column and the inlet of the selective xylene isomer separation assembly, the
second conduit comprising an olefin removal zone;

h) a third conduit providing fluid communication between the second outlet of the feedstock
distillation apparatus and the inlet of the xylene distillation column; and
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i) a xylene isomerization zone containing a xylene isomerization catalyst, the xylene
isomerization zone having at least one inlet in fluid communication with the second outlet of
said selective xylene isomer separation assembly, and at least one outlet in fluid
communication with the inlet of said isomerate distillation assembly; and

j) said isomerate distillation assembly comprising at least one distillation column, the
isomerate distillation assembly having at least one inlet in fluid communication with the outlet
of said xylene isomerization zone and an outlet, said isomerate distillation assembly being
adapted to discharge a stream comprising C.sub.8 aromatics from the outlet and the outlet
being in fluid communication with the inlet of said xylene distillation column.

17. The apparatus of claim 16 wherein the feedstock distillation apparatus is further adapted
to produce a stream comprising at least one of benzene and toluene from a third outlet, said

third outlet being in direct fluid communication with the reaction zone inlet.

18. The apparatus of claim 16 wherein the third conduit provides no fluid communication with
an olefin removal zone.

19. The apparatus of claim 1 further comprising an olefin removal apparatus positioned in
one location within the production apparatus.
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