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METHOD AND APPARATUS FOR ALTERI NG A FEED TO A REACTI ON
ZONE FI ELD OF THE | NVENTI ON [0001] The field of this

WO pweeioen generally relates to a nmethod and ap@EHDS1008072265
for altering a feed to a reaction zone. BACKGROUND COF
THE | NVENTI ON [ 0002] Many aromatic conpl exes are
designed to naximze the yield of benzene and

par a- x hemn
bt i MiEDORE ggatrh i@%@%ﬁ%ﬁ%@ RLE
on its derivation |nc M ene, cunene, and

cycl ohexane. Paraxylene is also an inportant buil ding

bl ock, which can be¢EspdOForHENRNWERTLEKI on of
pol yester fibers, resins, and filns formed via

[o00F1ePHRhE %El&oﬁﬁisqn%nu@A%Eﬁé}X 'fe%t@sot}&tzhfi\leﬁ’ﬁ)ﬁ and apparatus for altering

i nt'er nedi at es ar omati ¢ conpl ex may
aﬁz@ﬂﬁagmﬂnﬂlmmwnany dlfferent ways dependi ng on the
desi red products, avail abl e feedstocks, and investnent
capital avail able. As an exanple, other products nmay
be produced, sSUBACKGROUNENORMHRNINIBENTEION gasol i ne
bl end. [0004] However, market conditions can fluctuate

[000Z] CheAlear8mafie bRl le‘i@ﬁﬁféddés‘%neﬁ ne AhixiMeseetRf yléliaeéfebenzene and
products. Consequently, there is a desire to provid

paragmdameer Benesticbis| 4 vyrsatde metmdmmdr lniklingablpick arsed in many different
oo P B T R SRS Lo e, e
xyléaenél] hlfsb an %p&ﬂrﬁ%u@&ﬂ%ﬁ%k%hwgah W’%\%@d fN tﬁ@&%ﬁﬂxct@ﬁ%f polyester

exenpl ary enbodi ment can include a nmethod of altering
fibegs, fesed, sl falmsrfarmed kg lterephohalicocsl @Wlmhéxygte[@hmalate intermediates.

tination of a streamrich.in ar o
10005, . ABisk Gt ag e spriaited MRt tstass g depending on the
des&éli Hﬁﬂﬁctspﬁ’%ﬁl'aﬁw RB&to AR da iRt Cafas AvhikdIO! €0dan example,
he met hod can include providing the streamrich in an
othfa povdictsonobef producedf suck s folemiaod at aoma wrgpsolingtblend.
ent froma actionation. zone,.

ei an effl econd f
100021" s Hogiritty Parkel SRAdiion SO BiREy bt BETetipidipand for one or
more! GMthk ﬁfodh@t@?tcgﬁk%q@éntlp,eﬂ?e?@@s @Wﬂ:sfr@ltH 8036 vidd Reater flexibility to

produce more of a given product, such as benzene, para-xylene, toluene, and/or an aromatic

gasoline blend, depending on market conditions.

BRIEF SUMMARY OF THE INVENTION

[0005] One exemplary embodiment can include a method of altering a feed to a
transalkylation zone by changing a destination of a stream rich in an aromatic C9 for
increasing production of at least one of benzene, toluene, para-xylene, and an aromatic
gasoline blend. The method can include providing the stream rich in an aromatic C9 from a
first fractionation zone that receives an effluent from a second fractionation zone. The second
fractionation zone may produce a stream rich in at least one of benzene and toluene. The
stream rich in the aromatic C9 can be at least partially comprised in at least one of the feed to
the transalkylation zone and the aromatic gasoline blend.

[0006] Another exemplary embodiment can include a method of altering a feed to a

reaction zone for increasing production of at least one of benzene, toluene, para-xylene, and
-1-
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streamrich in the aromatic C9 can be at | east

partially conprised in at |east one of the feed to the
W0 e@n®29R3y/| ati on zone and the aromati c gasol i NECTUS2008/072265

[ 0006] Anot her exenpl ary enbodi nent can include a

met hod of altering a feed to a reaction zone for

increasing production of at Ieast one of benzene,

t ol uene = X d tlc gasol i n
an gRER PR e et AR T B MR R oV RS i B Fiopych in an
arorh&ice09 Ao R Fit€ fe&idia86h doitd Jeé&vfn@%%é@ﬁ@ﬁﬂ Orcé@NRactionation zone.
receiving a feed froma second fractionati on zone. The
Thesweomt fietaatationzrhoraz predusan praducishanstt rlezsmone o hemzene and

ol B B 01 SR W e gt
blerd! Omi)hbﬁalgas{ﬁé iA&h&d eireher QinkR1Rad |p§£381ﬁé1§ f@@& hR@ugh a para-xylene-

further conprises passing a feed throug
sepqm@tm» 3ypeemdd apiting tone i z@) theafedd Ithrmlgh thg namexyif:me feppration zone to

g SR SU i B & K VB SaRRA 1 60 200 L0y ot

gasd blddll Prbductioh BRES ARG edsB %hea]%eﬁ’ﬁt%&leﬁe gﬁﬁahwleraké end
pr oduction rates to i ncrease the par a- xy ene

[000/73 dustfusher antedihe@0ndy nehidhermetirbd Gompereasingy pioduétimheot at least
o SETELAE oL RS- B 0] SHUEHAER 8 BB 0 S0RS! e mton
inclRS Opro Pty ‘é‘”sqrealﬁefl@ﬁ % | %, arlbRfaEREd Pboh rélchfégef?actlonatlon zone that
providing a streamrich in an aromatic CO froma first
recefveacini effla¢ntdinorm onsecohd fraceaeiive zoae dilfkl seentd fragmnation zone can
econd fractionati on zone. The second fractiponation .
prodgs 2 iirh Bk dbadeas? Bnd Shng i andjonng. ciiteryRe disrsTiam rich in the
aroRRRZeIN & ANghs} leuﬂ rﬁ?xns%ﬁq}l |aVlea§thﬁle§)tf QQ{H lro' zPthac':t'Ibnt e and the

aromatic C9 1S a artially conprised
arorhatmsgasane dénda feed to a reacti on zone and the

[ asollne bl end. [0008] One exe ry ) .
loogﬁgod{)ﬂ%ﬁ ergplagy @AY %ﬁg afLanHeIP Gefe! r@hﬁarﬂ&r@?m@w production
appRAQLUEHE ben%@%‘i@&d&ﬁon Iﬁfﬁrﬁﬁ@% in€1ufE QG RRonation zone, a second

apparatus can | ncl ude a rst fractionation zone,
fracs@mtind zbng anid arthird dracdargipn ande.aGehéraldly, fthatitst Gratiomanon zone can

Generally, the first fractionation zone can
Provbﬁ?%wasala rBAR pIogRF ﬁ%ﬁngraoﬁﬁﬁapbﬂ@%m AR GG €8nthe second

fractibmafioh NzdAR @Jhog%tafa?e GP:ledsP q)fngeg.p BehFehe Ho anf‘Y 46f€ne from a

can separate at | east one of benzene an | ona
trangatityieiva Zonmereffdudnt and ptdvydeat fexd ta ahee fiekt ffiau&ailtauan d:one and the third
provide a feed to the first fractionatiaon_zone,

fraconatiphypee FAPHEET n eI UG 18 AR PRBELY LY ﬁr@nsthﬁég?ﬁ fractionation
zond.! A EffiubheR 8RO thid BiclibRMohNonk! dafithel 51%1'}/0&%ﬂr89d in a para-

xylene-separation zone feed to a para-xylene-separation zone.

[0009] Another exemplary embodiment can include an aromatic production apparatus.
The aromatic production apparatus can include a first fractionation zone for providing a
stream rich in an aromatic C8 and a stream rich in an aromatic C9. The first fractionation
zone can be communicated directly with a reaction zone and an aromatic gasoline blend to
provide at least a portion of the stream rich in the aromatic C9 to the reaction zone or the

aromatic gasoline blend.
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zone. An effluent fromthe third fractionation zone

can be directly conprised in a paraxyl ene- separation
WQ@oe/0twesl to a para-xyl ene-separati on zone. [BOD8$2008/072265

Anot her exenpl ary enbodi nent can include an aromatic

producti on apparatus. The aromatic production

apparatus can include a first fractionation zone for

vi qi a streamrich in _an.aromatic C8 and a stream
oo & Ry ST hok ot B Pl opaA b e s, e
arorR@&R RBdERIHWPH LS darklincREk laYhaphthh hidiogesitd0dné ONRfGAfing zone, an

an aromatic gasoline blend to provide at l'east a _ S
extrpgion; gmeof parexyenesaparitioh zonet héransaddation Gdet o firklefractionation
reaction éqne.ortthe aromati c.gasoline blend. - f f h
zon et 3 7 ORTr ikt B OSSR i SToBg BT 6an dFC Ly figent from the
naplth® QY&lobeatiRPRAE 2l Eherall§EhR R Fdtidh RIne FekeivelN first fraction from the
apparatus can include a naphtha hydrotreati ng zone, a
reforrefngr rineg apd ks para-xplencascpironor @neg receives a second fraction from the
gara-x Iene-segara i on. zone, a.trgpsa%k¥LatLon zone,da J
extraqlijol Z¢ne, aRq & EPBYZ0108 AN 4% IERl PFUCIANBRat 9 GnAnd @ secon
fracOR®ion YoRe." SHhOH TehcAONRIORFOnE BHEPNRIRMN &fhh88H inf 4P omatic C8°
t he napht ha hydrotreating zone. nerally, the
and @xtreaotrichnn zomeomaoe9.e Seaerhlly, ghe firsidtacomatioo s communicated
. reform zon and the a- xyl ene-separafjon zone .
direfi 31§82 4FGTTHANT 4016 BN 37 GIATHE ERopoplea 15 gevide at least a
portifidofi e’ ARAA 1¥h 34 RN aZARRICVES (8 thd ErhsalltyRifnCRRe! 8Mthe aromatic
zone and a second fractionation zone. The first
gasdlmadilérsln at heosecondh éraci@magpovooeca stludam enegdnei qolann and a toluene
ar o i C ~and a streamrich in an aromatic C9. . .
colGsbo PGV, HE PRIER YFRBLTURaEE JAEBRGONEm B provided to the firs
fracGOIBRI6aL ed directly with the transal kyl ati on zone
and an aromatic gasoline blend to provide at |east a
[0034di t i Tincrefiord, Hbe stotleainean phovide fldxébiktyomamiouf@auting.t Kme advantage
ransal.kyl ati on zone or thg aromgti ¢ gasoline bl end.

t. .
can el ude dRHERST eI BFALFUM 26 HErERACR dfcgaenca (BB an aromatic

gasoiRk BThd ¥R Pe i Lo Rk ef Odrdifbns Cener al |y, the bottom
stream fromthe toluene colum is provided to the

first fractionation zone. [0011] Therefore, the nethod

can provide félﬁéﬁ%i&ébkﬁﬁdﬁ%ﬁ HDRAWINS

advant age can 1 nclude 1 ncreasing the production of
a- ne enzene, toluepe, or an aromati ¢ gasoli ne
1003317 i Fa ar R rpielet 0 Rufiy Bromate prodfidh bffaraws.
[0013] FIG. 2 is a schematic depiction of another exemplary aromatic production

apparatus.

DEFINITIONS

[0014] As used herein, the term “zone” can refer to an area including one or more
equipment items and/or one or more sub-zones. Equipment items can include one or more
reactors or reactor vessels, heaters, separators, exchangers, pipes, pumps, compressors, and
controllers. Additionally, an equipment item, such as a reactor or vessel, can further include
one or more zones or sub-zones.

[0015] As used herein, the term “stream” can be a stream including various hydrocarbon

molecules, such as straight-chain, branched, or cyclic alkanes, alkenes, alkadienes, and

_3-
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BRI EF DESCRI PTION OF THE DRAWNGS [0012] FIG 1 is a
schemati ¢ depiction of an exenplary aromatic
WEe@dzwddn apparatus. [0013] FIG 2 is a scheP@l/U82008/072265
depi ction of another exenplary aromatic production
apparatus. DEFI NI TI ONS [ 0014] As used herein, the term
‘zone" can refer to an area including one or nore

alkyggwagng%ﬁilonz%l@nr&ﬁhéarnsd ! one 0% A% g%sr%s ﬁegg _e}% (H‘g%%etnoPr mépurltles such as

heavv;eaﬁdtgs VEHs eduzamh eat Qﬂ[s%, uﬁ:ﬂm@r @loBfaSic MMCRBAGRISGatic hydrocarbons.
conpressors, and controllers.

Momamrt iﬂmbyrggwar@n w@ﬁcgbennay benpbrsvietedas1.aC?.e@ét-or. Gn where “n”
can,. further. include on %Fno e, zones, or

reprbRRS o M 4 Sl CuioR oo R SRl i be further

chaa@Rrib&l By 8 biRABHhel ugi ng sy‘rﬁl’)d)lOlIﬁ shOhHOBRERQN a stream characterized,
nol ecul es, such as straight-chain, branched, or cyclic

e.g. aasmn@gmngﬂaemlsmclaﬂk hyjdrecmgonsa]fdhqﬂekyar@gn a‘@mj; or less, such as one or
i onal ot.her, substanc such a ases, e.q.
morR arGRERC BV PagF CPEEn S0tk SO FOLYY s GdRiigge carbon atom
AlsS! iR BP0 plafChddGeRLRIRY t§ BHEsd®NmAhRABLICCY hydrocarbon.
hydr ocar bons. Mor éover, the hydrocarbon nol ecul es nay

In ad@ﬂambtmevtmam%dst@am”(}md ‘@3e’ may bCusevhertachamgeably in the description
be lrepresents t he nunber of carbon atons in the
“Ndrocarbon nol ecul e and be further characterized by a

[0036)€" ASNisBd herbin, Qhe term SHORAlic” Edh SidGD a8ftoh Cg%&ﬁﬂi‘ﬁﬁlg &ne or more
stream characteri Zed €. g. as cont ai ni ng ~can

ringp 1ot lunshitutiatedrayche barhen oddi¢ahy Bberamoan momms the cirbes radicals can be

repI5Ea B B R-GEBE SR G BT BB ST g i benzene
havinB& 6¥ 18! conAthingBfedgotbi€ HoRR! MWoledvEe PREIEE ZiRD a stream or zone

aromati c C9 hydrocarbon. In addition, the terns
as “dromagehtanangly bame" momydiffercnisadmannt etm;bmungeabl y in the

100177 o1 aBiusd hetFinn s 30 G S P n GRIDHERLS SHgpnot sublect o a

sepafr!itﬁglszcﬂlfe HRARL UrBhe dorf¥inl dgCa ﬁ@crtgﬁ&lcfrﬁégl&ﬁh Sanv‘glﬁf)ﬁ)ep Rrystallizer,
more of the carbon radicals can be replaced by one

an a:xntrantor er pdrer claviseno rsepliratal e oknmenceryph@Emyntarfomtthe stream, or to a

ound . i s benzene havin ring containing thre .
reaciGRBORE BoHEsOTNT: BOURromETaact di e kg aedeiddi o - unprocessed

streiR My be subject to heating or cooling by a heater, a furnace, a heat exchanger, a cooler,
or an evaporator or be combined with another stream.

[0018] As used herein, the term “directly” can mean a stream not being subject to a
separation zone or reaction zone before being comprised or communicated with another
stream or zone. A separation zone can separate one or more components from the stream by
processes such as fractionation, crystallization, adsorption, and/or extraction. A reaction zone
can react one or more hydrocarbons in the stream in a reactor to convert one or more
hydrocarbons into different hydrocarbons. Such reactions can include transalkylation or
isomerization. However, a stream can be subject to heating or cooling by, e.g., a heater, a
furnace, a heat exchanger, a cooler, or an evaporator or be combined with another stream, and

still be considered directly comprised or communicated with another stream or zone.
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as "aromatic" can inply one or nore different aromatic
conpounds. [0017J As used herein, the term

WO coprovessed streant can nean a stream not sSuRGBUS2008/072265
a separation zone, such as a zone containing a
fractionation columm, an adsorber, a crystallizer, an
extractor or other device to separate one or nore

t t t : to.,a reaction zope
100G IP oA 24 PERE arE b o Bt VR e PP SPWEr Bl puybe blended
wit\h IR QGBS €5 crehte QAR LI rdEasS i SGHud® heating or
cooling by a heater, a furnace, a heat exchanger, a

[0026| ens used aeiayihp derat ‘GEMAMA acans whé-tedismid thetaicdotisgrer year.
rea 0018]. used. herein, the term"directly" can
100 s B oo g UBPE B 61 ATORHAARET O of g 0%, and
pref@fablyeAWh | W &BRE oPLESh S0l R @1:8OFPEISRMNG! in a stream. |
conmriuni cated W th another stream or zone. A separation

[0022]e Aansekberimt thegmen subymngaléydngao mesansanf anponnt lgenerally of at least

t ocesses C Sfra.C | O ation,
90% e S R et by KR! SyoRdionng AT class of compounds

in a'sG&Ghi ON zone can react one or nore hydrocarbons in
the streamin a reactor to convert one or nore
hydr ocarbons into different hydrocarbons. Such

reactions %Aﬁgiﬂqﬁﬁﬁéﬁﬂﬁﬁbwl(ﬁl mzﬁgﬁ,\ﬁggy to

i sonmeri zati on. wever, a streamc

1003 ' BSRlin BHAY By SaPE05 FinasPai BpgGs Too i depicea
thatGRAhAIGEE Wel & ABRL RS icHt drdARpardfich Séreks] suRR 28 ANipHBH Y drotreating

directly conprised or conmunicated with another stream
zong 1 2G.oneet¢rovn® rons 1445 ed ehbrdion, zoanhd 80er rangdebitionezone 220, a para-

bl end" neans a,pyoducgt that can be.bl.ended with other . .
el R 41U A i e HERIohe P ot e ractionation
zond O0@0]a Ascdhgettali@n@tibn Adne 287, M "KMl Aradi®a®on zone 320, a fourth

one-thousand netric tons per year. [0021] As used
fractienasion, zonp S4Pep rfifth freptionatinn rmeas 360, andbanixtydretiandtipn zone 380.

of .at |east.  50% and preferab 70% [ A 0f a
At I%agfrﬁgﬁ’r?d Ogrth%ﬁea ] algoﬁlﬁglﬂﬁ%is){? n[gg @? %{%2% g‘%%d&'%he%s"‘t al.) and
US 7369368 BEi(Bullivhiged gy m "substantial | y* can mean an

amount generally of at |east 90% preferably 95% and

[00244 i nbhe feed 204hemapibiadiytrotrefting cowpd0mdn be podvadss! bfa line 110 and
e R BB o T TR T U ETE . e
naph® "BdidireRfif Woht O (RRRRNiAtIMEe L0 Qapiiing RjdfStRYier having a naphtha
hydrotreating catalyst. Generally, the catalyst is composed of a first component of cobalt
oxide or nickel oxide, along with a second component of molybdenum oxide or tungsten
oxide, and a third component of an inorganic oxide support, which is typically a high purity
alumina. Generally the cobalt oxide or nickel oxide component is in the range of 1 - 5%, by
weight, and the molybdenum oxide component is in the range of 6 - 25%, by weight. The
balance of the catalyst can be alumina so all components sum up to 100%, by weight. One
exemplary catalyst is disclosed in US 7,005,058 B1 (Towler). Typical hydrotreating
conditions include a liquid hourly space velocity (LHSV) of 0.5 - 15 hr”', a pressure of 690 -
6900 kPa (100 —1000 psi), and a hydrogen flow of 20 =500 normalized m’/m’ (100 -3000
SCFB).
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that can include one or nore reaction and separation
zones, such as a naphtha hydrotreating zone 120, a

wo gfoonniony zone 140, an extraction zone 180, aPCT/US2008/072265
transal kyl ati on zone 220, a paraxyl ene- separation
zone 410, an al kylaromatic isonerization zone 500, a
first fractionation zone 240, a second fractionation

[OO?B;C i %ﬁg g f%e}nhf‘r&g t{léﬁbg)thlth%qﬁ'td (%E%a@?%%?n?ézﬁﬂ c%n ﬁt Via a line 130 to

I ona Ion zone Ionati on zone

the 360Qrmitigdz@hes140. h Thr @6 trefomain (%omeomaﬂao, affifit dn@asdph8RABs may be
of these zones are disclosed in US 6, 740,788 Bl (Maher
con‘éftrtedl tO)Or@rm meﬁrwgtl@s@ngpuqu,u|T>{mHyethearpf0ﬁmr{gom4]140 runs at
ht ha dr 0 zone, 1

very gq}d rlélo etgﬁ}evafénp :‘[(1 CPr m§ eﬁ(?}@;}qf[%g Re?) )%cgs Ct&ﬁ% 'Lél}meber (RON)

gascﬂﬁfe&eﬁéﬁh@t@eﬁh ord&do tn@dxlﬁﬁfk@ thdptiecRIAl of onk BE nfoR€fholfatic compounds.
napht ha. The napht ha hydrotreating zone 120 can

This high seneridy prgsrtidienl w@nndt:mem aendneiticghyslreragtenk én the C8* fraction of

dr ot t th S
retofifibouiddfy 8 FR S Bl bRt ke b STl
[0026]keln ®¥ir8Rmalg0Rte W4bNthR HSBERABR QAIBAA ¢ Eorhcted with a reforming
nol ybdenum oxi de or tungsten oxide, and a third

catayshrpadee nefouhingreonAisiogan il gpioxdld éhestefyroring camliysihs pgmposed of a first

o B S e SRS e SR o i
comp¥heof %'1@&Iganl@6Qldefb@M M@H‘ iR BXhEA RRRP B, | t@eréerally, the

in the range of 6 - ght. The bal'ance of
platmamaglybsp ngeawl ib€-(Hl ulrﬂ%a bs oveaght wnpo mmdufsersuaalqumppnent is 0.01 -
cat aI is djsc

O°/
5%, 1gl¥too 5 l'%séalgilce( eeerltal%.g, ﬁPH‘QP H% rBRy eatakl]ﬁ]&lna to sum all

@Héﬂtg LPRS 10(‘5%' Hﬁ%e?ghlt )T ﬁlatﬂlﬁuﬁngfOW?rfe@al\éﬁﬁ PE! H(mum palladium,
of 0.5 - a pressure of 690 - kPa

rhoc(1g1®0rutlle@00nwrr)1pmandlrallmy dPugenbliy| e pbitin@h-2r600 metal component is

ffl
I Srekot bt e e
mdlﬁﬁ'nfa g@ilN€ink3Arah ik NB/spREARTIRAIERNE: 4 48x ukd thteni%f One reformlng

reform ng zone 140, paraffins and napht henes may
catatysh far esedint rcheqneseot mmneeran&)dmtlnsedconbfdm&ﬁ 223 (Bogdan) Usually

etog YRR RoLFL ST B9 P08 5522 (RS PR KELY SR o o
SIS MRSk P 9230108 A YAl IS i focaon e
entedogpeuntismiighicie G andenveedstise wi6Or-ABBO kPal Kb-arpsi).
[0059TDV’Fhe re orrrlr?art?{)rlo%ugty cg 2% er Pe gr?nllng zz)rrl]eeltg(;)8 ;-anf énatgrtz{ ﬁrrl]e (1324 into the
fourth fractionation zone 340. The fractionation zone 340 can include one or more
fractionation columns, such as a column 350. Generally the column 350 separates the
incoming stream into a C7" fraction exiting from the top of the column 350 via a line 344 and
C8" exiting from the bottom of the column 350 via a line 348 to the third fractionation zone
320 (described hereinafter).

[0028] The hydrocarbon stream in the line 344 can enter an extraction zone 180. The
hydrocarbon stream can be a first fraction from the naphtha hydrotreating zone 120 and/or the

reforming zone 140 after passing through the fourth fractionation zone 340. The extraction

zone 180 can produce a by-product raffinate stream in a line 184 and a stream rich in at least
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reformate, and thus can elimnate the extraction of

the aromatic C8 and C9. [0026] In the reform ng zone
wa2@9/02349¢3 hydr ocarbon streamis contacted w t hPEI/US2008/072265

reform ng catal yst under reform ng conditions.

Typically, the reform ng catal yst is conposed of a

fi rst corrponent of a plati num group met aI a second

one a %’z&f&e&mpoung sn%HIaf Ib%nzeng %ﬂor 11618 (i%gnﬁﬁec% be sent to a

I horganic- oxi de "sup can

secdhblfﬂ"zfcﬁoﬁdtld)‘m Adae 280 maés@hbeﬁ hérbﬁaﬁé@t TRY %mmauémr@ahahay Be blended
0.01 - 2.0% by wei and the nodifier netal

intogsmmemied s fGgDck 151 o R orFie et dgiticnbenzene by
conmpositi,o Bg%can be  al

recyg d%t(}/ éltﬁtagmﬁ tl(i Brof ) %RP%[II mﬂ nﬁﬁé e)btf Foa &mle § ?p utilize an

extri®iodl pioastsbeudd ad |eﬂt#£6t1v@3411§tﬂ€ﬂt1'éﬂ] lighdi 1 kHEARM My combined
osmum or iridium Preferably, the platinumgroup

hqutdg]tl(and mﬁp@mﬁxtqagtl\m disiiviaiion Moeessetan egpaplare extpanyion process is
rh ohal
dlSC, g}%rrs]: ::ﬁt (ﬁt éé aq m%ﬂlféﬂ? %6g?e[§§na Ii&%%ﬁ?‘hﬁf "Petroleum

Refifingd P%dé%éé%e MEGFaQOfill C@R%bé&fm rmegereatsal ¥at i@tm% ;@ 2.13-2.23.
inthe present invention is disclosed in US'5

Pref(eIBbtyd axt)actlws desltllllytuprefsomw@ wodldian pakide ntleasteona column known as
e vel ocl .t

a miin Ay TatS R 8RS Fed o RPbds Bisand ol knope asgreegy cotumn.

[00@9?” OBgRacRiCE diRlIaH& c4y dpasey &aRpdesd b %rﬂeﬂﬂ tel}@al volatility and
orm ng zone 140, and a pressure of 69 - ¥)

haVl@gOneaVl&Othpssa)ne PO@@E] paihe rBfporabist e mimjmats mtromqetielnto a main

140 t | 144
exup PR SHER ofp Db sy Sa Phdbs dhdrBiboRopaeam being
extrgﬁ&i CRIRL {dMdr iRy QPR cOthe W@faﬁhfyr SGhé Q&Qbé&ﬂts‘:&l tHéTHyiirocarbon stream
such as a colum 350. Generally the colum 35

boilgparditfersnt reenperatones g fadilietEntheint sepaa@m. f nEactnptamy solvents include

xi,ting .from eto of . t he um 350 via a |ine 344
reudgyfolibtenr 1| b oSl he Dot BT SRS ORRIYEE i NFM.
n-méhbiphRolidShe! Q.el NEFP hﬂl@dlytéh@%%&ﬁ 1alricRy1&RNB1y340 tetracthylene glycol,

(descri bed hereéinafter) he Hydrocarbon stréam
metlnqut tniethlyleme gByb6l,cm enttere éunreefct lQih¢n gricad etlerd 80y dldvebe suitable

h car bon stream ca fraction fromthe

solv S RRRE oF Bt R e il SarFor t ha r of o ne

[oosore AfRaafd HortiBASE G theDMAYINint tHE af RYL e aromatic compound in the
fractionati on zone 340. The extraction zone 180 c

line pirBéohmud)eaC(hyblpc(b cwitdt an afﬂuenafrerrstheetamsahkywlbn reend 840 (hereinafter

a streamrich | | eastone aronptic c ound,
des%‘ﬂ‘&“i‘? yd ‘B‘é‘ﬁ%ﬁ ée%‘é BarC“P%?‘lS’é‘nzém 2% n‘ﬁlen“é?c‘i rRg{ignatioghzone 280

can *ﬂfcllﬁﬁnét L&t 3ne column. Preferably, the second fractionation zone 280 includes a
plurality of columns, namely a benzene column 290 and a toluene column 300. The benzene
column 290 can produce a stream rich in benzene at the top of the column 290 that can exit
via a line 294 and a bottom stream of substantially C7* one or more aromatic hydrocarbons
that can enter the toluene column 300 via a line 298. The toluene column 300 can separate a
stream rich in toluene or substantially toluene that can exit the top via a line 304. At least a
portion of the stream rich in toluene can pass via a valve 310 and be recovered as a product
via a line 308 and/or at least a portion recycled by passing through a valve 312 into a line 314.

Optionally, this stream rich in toluene in the line 314 can be combined with a stream in a line
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second fractionation zone 280 (described hereinafter).

The raffinate stream may be bl ended into gasoli ne,
wis@d/ozw9F eedst ock for an et hylene plant, or cPC/ER10081072265

into additional benzene by recycling to the aromatic

producti on apparatus 100. The extraction zone 180 can

utilize an extraction process, such as extractive

dj st I Q i t 10 r orhj + .
394, An%él ?ﬁdl i r‘izg,t &oﬁé;Pg ﬁ%;rcge%%ﬁf)%f? A sifean? i TRhNE 8" aromatic
hydﬁfc@ﬂ)@ﬁ £an éﬂt wanmﬂaém feogh Hacidtem ' the e&am&o@u&&b (6€944 and be a

in Thomas J . Stoodt et al., "UOP Sul fol ane Process"
feecHaribn ek lraetimatipprensd4Ref i ni ng Processes, MG aw Hil |

[00@3?2?}&%1?5 ex'xc/engpsa% 8{11%591maen% tth(? f) rs{ }rgctPchgtiz' 1$ﬁe§2e4§)30'a V\anc,lﬂde at least
one @3nMEI0 th@&olhxﬂﬁQBO QBE cfedleUiiRe KROMEN A ittng M fdp, side, and bottom.
distillation colum and nmay conprise a second col um

A steepsprich n gllf)e@r@mgtly hgdiogathon F@QQ)Q} vigha lingc2§3/te the sixth fractionation

[l ation c e nt avin
rong gibior o b EE R BT AU 5 REa ¢ At N gRifgeer. A sream
richPi@i #bmatly RIoCH} dr¥sarfonSdnve&nt tHeScolhﬁhﬁ 280GRt i QuréaniBida line 258.
extractive-distillation colum above the entry point

At lpfst s¢rae b thivsizgaboeanspase snihb eremgatisxgaselencebl endritee @msalécwtatlon zone

2200 Bbeabgn P i B g eGP P R Lol At deger the sream

richtif theégrohiatidi(® Ky¥RbdaroRRAn Mel Ok to%@ﬁie&ﬁ%ﬂ%ﬁé ¥$Bping, closing, or
i ncl ude tetrahydrothi ophene 1, 1-di oxi de, i

throglihg.otspeetivaly,fthe ngfllvcﬁolbh:md IW@ If the, streNﬁMs sent to the aromatic gasoline

vlerd, TG TR EXES Bl BEF stk s Wy Gy B e yscarbon can pas

throhglh et viiene7gi8he 11QE 228 M 4t M{eemm ewrﬁ:,@é ththfh%fn 8ly6Okent to the
ethers may al so be suitable sol vent's al one or

arorggirgaselinedriend totbetdeodenddi wittedthebeeponp e mrre@tte al ga@tnea)roduct

n, of the streamrich nthe at ast ane
1005 o it bl me A skl =i A6 B ol ga can b closed so
the ﬁ'ﬂea%{ fibh @R thef 48k @9t ﬁ}@?@&m@ﬁl @hi 8 @lf?&?ghzt%@ valve 272 via the line
herei nafter descri bed)” and enter the second

276f rihetsiroaratin dre men/ 280, beTdombsmclomith fhreasttenmniata lore HGremd enter the
0 .can incl ﬁge at | east one colum. Preferably, the
tran WP ¥ 1862 nat i on zone 280 includes a plurality of

[003@1urr’@ﬁe (RARRkYIaBolPSREE B (L RhYModAR 8fliBnd OkHERS and benzene.
colum 300. The benzene col um 290 can produce a

Althougleamtr wahting) tbehe ebaindt by hanyt aheary, tthdexsol thm r@8@ons, namely,
that .can exit via_.,a line 294 an?.Ba bott om stream of

dispEQRsEiqitiPR pRY ressplky HEOB CaR BT BREISPOPRIIANAIN K58 tHion can include

reacting two toluene molecules to form benzene and a xylene molecule, and the
transalkylation reaction can react toluene and an aromatic C9 hydrocarbon to form two xylene
molecules. As an example with respect to the transalkylation reaction, a reactant of one mole
of trimethylbenzene and one mole of toluene can generate two moles of xylene, such as para-
xylene, as a product. The ethyl, propyl, and higher alkyl group substituted aromatic C9 —
C10, can convert to lighter single-ring aromatics via dealkylation. As an example, the
methylethylbenzene can lose an ethyl group through dealkylation to form toluene.
Propylbenzene, butylbenzene, and diethylbenzene can be converted to benzene through

dealkylation. The methyl-substituted aromatics, e.g. toluene, can further convert via
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that can enter the toluene colum 300 via a |line 298.
The toluene colum 300 can separate a streamrich in
wo a009ee®9dr substantially toluene that can exi BCT/H82008/§72265
via a line 304. At least a portion of the streamrich
in toluene can pass via a valve 310 and be recovered
as a product via a line 308 and/or at |east a portion

dlsp\gﬁpj%&%ﬂ%ﬂog )ré{rﬂ F?ﬁssaill{}gl’atfolﬁrt? ;ﬁggzrﬁ%e %%%11 xyleg% 2|a|s }sgussecs %ﬂhove If the feed
to thé Neansditylafidn tz@n@cmf@l meek wikyh gropylr eam highé hikpe3fAp substituted
and a streamin a line 276, as herei nafter descri bed.

arompatics ; @are paneend eancigergeneented incthayrnedlaylaom cone. dxdneradly, the ethyl,
ottom of the

ef.fl. ent fro | um 300 via a .
profi o o S e Sl P oo Sp A i ol G e han
the 24Reth{1003dYstibited hi FoR¥@PlBposAROdi SRt , ast herihbth§lbenzene and
fractionati on zone 240 can include at | east one col um

tetrpgghyltngerssl uim 250 can create three fractions exiting
eamrich

10038 o FF ey u PR 2o 280 S VR T d B, P sptacted with o

tran§le<§t15t1(fnr R4y ANAIEO RadAS 18188 Phdftiend PrIeldBly, t&u@iﬂal?sﬁi is a metal
fuel oil, via a line 404, described hereinafter.

Stabsltzpéamnsalbﬁamn antolyst | Sudo amﬂ@mm aab dnclodm aexlitl- aphiecomponent a
a. side. streamyvi a

met§ GRSt i o PR SRS b i sl bpruBieheypically i

a pdkBNdeolifee vﬂﬁ@ﬂﬁﬁ& kidiadd e f?tﬁi&ﬁlrgszgf MET, RO MIT&, MTT and FER
respectively, the lines 278 and 276. Particularly, all

(IURAC gammiggion lpa ZaotiecalNomendlatiure)t dhbetazeohit.i @ a08ordenite. Desirably, it

rocarb n ese destinati.ons .
i R ereo B0 Sty el P miB b Bjoe fezite. NES type
zeoméll Y851 2 APOBR2 MAPSO- Bhesﬁ?begms@(ﬁiﬂﬂt ah® SA0-41. Generally,
aromatic gasoline bl end, the valve 272 can be cl osed

mazgite gévditest inelade Zieolitei Qmegao nBuriher @&chspamocfathb dieoli@rOpeags and NU-

57. R SHRRE e MARS o2 sA¥ut SbbrFi 36 sdifa! gadiry Rrovided in
UStmgmg6g91@§mﬁoﬂpaQ@gOMAth ot her conponents to create a

gasol i ne product 32] If the streamis sent to the
[0085hnsﬁ‘j/m§dllart tlwnnzt@heorﬁlzment e netlly enepit zbr base inetat| dbedoble metal

treamrich in.the aromafi drocarpon can
can D24 PR PUEEROUR a5l 06 Doty Raiiur, Kby, rgium, Osmium, or
iridififl e@éﬂe‘rzﬂlyx AR bdsBeneddiGis CRMIRR, GRRIASHLM (dAd! BpaRl AR indium,

in aline 318 and enter the transal kyl ation zone 220
gallijup0 3Bk, dramiut, dmaubskyrmﬁmbmrrz one niR@re abhqbasdurel may be combined

w1ﬂ1ta%1c(l)bgr ggFlnHl \@e(grﬁ\ssylt nzen? el?g{eha?%g hqqggi?{%/va cgggllpr(])nent includes
rhenf\#€S¥iitable metal amounts in the transalkylation catalyst generally range from 0.01 -
10%, preferably range from 0.1 - 3%, and optimally range from 0.1 - 1%, by weight. Suitable
zeolite amounts in the catalyst range from 1 - 99%, preferably from 10 - 90%, and optimally
from 25 - 75%, by weight. The balance of the catalyst can be composed of a refractory binder
or matrix that is optionally utilized to facilitate fabrication, provide strength, and reduce costs.
The binder should be uniform in composition and relatively refractory. Suitable binders can
include inorganic oxides, such as at least one of alumina, magnesia, zirconia, chromia, titania,
boria, thoria, phosphate, zinc oxide and silica. Preferably, alumina is a binder. One

exemplary transalkylation catalyst is disclosed in US 5,847,256 (Ichioka et al.).
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di sproportionati on and transal kyl ati on can occur. The
di sproportionation reaction can include reacting two
W@ 2000029310l ecul es to form benzene and a xyl eneCT/US2008/072265
nol ecul e, and the transal kyl ati on reacti on can react
tol uene and an aromatic C9 hydrocarbon to formtwo
xyI ene nol ecul es. As an exanple with respect to the
K on fepct cta of one le af,. o o
e P e AR ERA AL oy PR P B LB RS F 200 - 540
(390°V\D 1omﬂ°els ) Ghd ey bREGre $EGH0as4 QAN Py | B0E.-608SpH). Pripd Ltﬁatnsalkylauon
The ethyl, propyl, and higher alkyl group substltuted
reactipprear ibe effgcted @vey a oide aimgvexftsm@ ml@muesr wiihnlgiigkerr ipage velocities

cireRufy hebry bR o8 SR ishl Blie e B SHPostn: Rpergh: tiauid houly

spac@8RUdeity 3¢ inQRe Fgh OF D1t- ‘dOUfﬁ'n e ThEFQINoBR 5 BRrably transalkylated in the
but yl benzene, and diethyl benzene can be converted to

vaprepheetend fir deghestoed Riyhydrogam, ieansadlgted subwtliquid ghlase, then the

i ..g. Lol t
presGhSEobRBAsT P SRR Topretotiariseh RyFaEOR tot5eits it the feedstock
and a8&crdl eyeéear@&lsdmswaﬁedmabpm mbfest-hep ftsel@ ﬁl%letsh[%r mole of an

transal Kyl ati on zone has nore ethyl, propyl, and

alkyhirgmetic.al ky| group substituted aronatlcs more benzene
atj.qn zone

[00@&3?’2@? g refa}t}s ré?frh the! H%}S‘é@fyrﬁggk npi%g ecianaekatyyla a line 228 and be

conﬁ%t»kfﬁl‘l’tﬂ?éjeﬁfu@ﬂ@frbﬁl HENRAUAH Aaver ) [ @Rekne 186. This combined
conversion rate than the nethyl substituted aromatic

strego mpthgnots 284 gamemter the secentl Yilabermmene zamx280, as discussed above.

| ben en [0034] In the ansal ation zone
100580 *Trlstbier Gafie Pt 50oh pHoD e s Db L B 21 fop of the
colutnﬁﬁm:}ﬁ)’éx@ttxhﬁ’ﬁ lﬁétﬁh)’%lsuéfﬂﬁénttcﬁﬁu% @bﬁ%l&ﬁ'vﬁﬁl an effluent from the

conditions. Preferably, the catalyst is a net
flfthsﬁrablohatzcadzdnea%@aﬂrmlza]umeoBﬁét: aThésysx)mwadrsuaamatcaﬂl ysttr a line 366.

can Ln | ude a sol.j nponent , .a net al nponen
The R sHETEATE 156 6 CORBORBACOTPHEASR the QOGS from the
colum%‘%‘tthé Y@Jrﬁlahja&'tldn%n@n %Hé as4 lin 4ﬁ9|1fnteea4swh'rﬁ&eﬁayeams can be
i nclude the structures of MEL,

combirb@Aml Sormihs shioh{ractioneddn zcmel\aaﬁencl at ur e) a bet a

or, a nordenite. sirably enit
l°°§§$| .f‘ée these{Er-igRatioR RS %ge () FLbaved Q?H}Pb%ﬁé‘ﬂo Produgie a top stream in

a lideM34UGR IR SredNER 5¥1ﬁ§ 3§§%és€ﬁbedﬁ%r&maﬁ%§ Orgé thp stream can be
MAPSO- 31, SAPO-5, SAPO | , and ner al

rich mnaticec& dpdiotabonsmidude edieothetpardnydgee- sdparatibe zone 410 via the line
f the Zeolite Oreg d NU- 87, EUI
334. o ug%lag{\];m% zggecoe lﬁ!@gtgon ggp%hp ae?tract&qdzogg@@) Apd transalkylation

zon& &8 éﬁ&%akﬁné)fh?(wg@etﬂe Fifkt fractionation zone 240 and second fractionation zone
280. Generally, this stream in the line 334 is directly comprised in the feed of or sent directly
to the para-xylene-separation zone 410.

[0040] The para-xylene-separation zone 410 may be based on a crystallization process or
an adsorptive separation process. Preferably, the para-xylene-separation zone 410 is based on
the adsorptive separation process. Such an adsorptive separation can provide a stream
containing substantially para-xylene, such as over 99%, by weight, para-xylene, in a line 414.

The feed to the para-xylene-separation zone 410 can be limited by, e.g., throttling a control
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US 7,169,368 Bl (Sullivan et al.). [0035] Typically,
the nmetal conponent is a noble netal or base netal.
wab@onzdshe netal can be a platinum group net al POF/US2008/072265

plati num palladium rhodium ruthenium osmum or

iridium GCenerally, the base netal is rhenium tin,

germani um |ead, cobalt, nickel, indium gal I i um
valvé,latnC u‘rs?gttr %B e rﬁ])es EJ otg%r?ﬁsg)lpgsmauetﬂhzisha té?,{%}l%ét}ltlglé é%ne O Fo geélrerate other
prodictsiuéh Rokingedmindltolubhef er ably, the nmetal conponent

i ncl udes rhenium Suitable netal anmounts in the

[0044}nsEh«k ydfnate hropa thel gasa—xglenemiaqupmawge 1P gan (egdepleted of para-

xylepgﬁa & r Yeeg Sﬁrs akﬂfyless eg)% wgehg t. % agglggte %g% i)??ﬁléllt)(lia a line 418 to
the @I@M&xﬁatﬁ@ lgdﬁ%‘er&aﬁ@{ Yohe rs@r)g Qv HefF0 qu&tlona%9§/sra&&e5@ r@bﬂeruced by
from10 - 90% and optimally from 25 y wei ght

reesthhbstyag aanc eqwfibtitre cxatnamy@lulldumnbehstohqucmedf ofylfaile isomers.  Any
fractory, binder matri x that optionally .
cthyfjr i 1 BTy PR SN A o SRR, B PG fomverted to
addifiBfal’ BANER §OSIRvertdd o Bensdet Hhasdidy BN Qﬂdﬁg Wpon the type of
conposition and relatively refractory. Sui

isonfgrza@oscat@pstiused. ude i norgani ¢ oxi des, such as at | east

moggﬁ aI“ '%ﬁ &ﬂ%yéar Oglﬁgg %gieg‘llaé(l?l{]ggx’%l e%}g{] ? %@qte tétlééam in the line 418

can BE ect)ﬁtra@tléhhltlﬁhﬁ' Hdferizatiéh PARES! undoP KoReeIRG é’ondmons Typically,
transal kyl ation catalyst is disclosed in US 5,847, 256

the (sbmhrivk@natatayst js ¢OOBBEd Uéaailcblyquletrrseevter@nmhkryl aticori component,
j2one 22Q operates at a.fe ature of 200 - 540

and (3 gprEane Gie- (oGS pHEoBOIeGUIGY SIBG0CImRerED! Kealloppgpntrol over

the ca@gg)stq)%kﬁ)rma_ﬂ% ﬂe’f%@tﬁ%héﬂz’ef?@ 1sBﬁféFiEétRﬂl &ﬂnetfi’ﬁbenzen% dealkylation

fected over a wde range of space velocities
depdmdgfgeon gpacersitdonitd és Biewt | Ggneqhérglye ther mbleoulaf sieve may be

ra- xyJ.ene at th expense of conversio CGeneral ly
cithdf; o |Z&°‘ﬁ'6%ri‘§}mé?5’3 i63{fb1 Bo it JOPLephiia rBoaHgE tvcp, 1 The zeoliti

alunt%ﬁoﬁﬁca%e (OTQEOIE@?W t R‘%ﬁfr & afdley a#)EﬁtQSQlP&&XII[@WCH fhclude the

e vapor phase presence of hydrogen
strudtn@nsef KYIFat &dELN MI®V,| IN[UT daphakiER (IRAAG h€opnessenceon  Zeolite

NongpoeBGY dcei ?w‘fﬁ%'eo‘%?‘ai‘é@gcleaaﬁ TR e Por ok RO Sleelar sieve is
n
one IBY ﬁ{egé: gfe EH% erra?ﬁban 3 els,arsgggg-]il}grgh?g)og?lb? _Ighg O‘i“QﬂOI’C of the ATO

framefviorlueppesf reepacidlly MARBRBky| dhe anetzabrempdtent ananebd ta noble metal
via a line 228 and be conbined with tge effluent from

comppReng:ANdaRaY Hirludsran QrfiPnehbisaneiphBodgisT compenebppgdton to the

noble metal or in place of the noble metal. The noble metal may be a platinum-group metal
of platinum, palladium, rhodium, ruthenium, osmium, or iridium. The base metal can be of
rhenium, tin, germanium, lead, cobalt, nickel, indium, gallium, zinc, uranium, dysprosium,
thallium, or a mixture thereof. The base metal may be combined with another base metal, or
with a noble metal. Suitable total metal amounts in the isomerization catalyst range from
0.01 - 10%, preferably from 0.01 - 3%, by weight. Suitable zeolite amounts in the catalyst
can range from 1 - 99%, preferably 10 - 90%, and more preferably 25 - 75%, by weight. The

balance of the catalyst is composed of inorganic oxide binder, typically alumina.
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streamin the line 284 can enter the second

fractionati on zone 280, as di scussed above. [0038]
wRedoeneiony to the first fractionati on zone 240PCT/Kg82008/072265

effluent fromthe top of the colum 250 can exit via a

line 254. This effluent can be conbined with an

effluent fromthe fifth fractionation zone 360 froma

OneI | n ?%@4 1sorg§r§zt%t1819 npa'teﬁ%g hlsotrrgs%n?%g%e[] é)?&teﬁ{ 1r§\fen{191$ 1§6c§1$closed in

reamin

UsS @@monpgsa%ﬂlé}ame) bottom stream from t he coI urm 350 in
the fourth fractionation zone 340 in the |ine 348. .
[0043} s e Txpicd dsgmeragntipa Q@@%it)ﬁédncém éﬁ@l@per@tvée tihjtegrange from 0

§ pe 320, .[0039 r r 0
600 é ﬁ(é& 3 Cda(r)lphavea Dréssure re[ OI%é ospo%ruc on%ng) 1?5; 6586 %ts% "The liquid
houﬂlj’ﬂ h@dibtd1Bord 3gaca M1t OF TtliHﬁe%Mt&ﬁc”ﬂeldﬁv@ td Itﬁbevoi&%e of catalyst can be

descri bed hereinafter). The top stream can be rich
fronaP dreipile” CEichgralnahe byshecaben eantacerithe catplyst in admixture with gaseous

L ene- sepa |on zone 4 e .l.i,ne 334.
hyaRF St o§R OeR R o 1o ot Dbt S e, gpd peferably a
molé& ¢AR 805 angl tfrapsepikast abhBRofORe udedifofisbiieriBassh, Ben typically no
through the first fractionation zone 240 and second

hydrngam:t& added foghe alkykr@ggic @n@tmltlloy Zomhﬁ@) streamin the

[oo'ghﬂ‘ € g?fﬁ Iftga 1? grgtg*:ﬁ\ i&?@eﬁ% rgg]p é? A lﬁy (f)Iglg C gfalilgrrlza%mn zone 500 in

a lideOSF#OLanT BiReP e FifY FEBRRABAZ844 960.Z2qNe fAIOABRWbNREON zone 360 can
based on a crystallization process or an adsorptive

1ncllgigpa|cahmmq3’(j} twawedudingh émalslrgam 1ri¢h in C7 hydrocarbons that are purged

ra- xyl ene aration z S
tronf Gt Dol PR B B 0dsde 5 KEBEn A helimiteom rich in aromatic
C8+IBRAIAEHORN cERBe HrOMicHE (RS tHeasTuMANM I MHdN&kit via the line 364 and be
substantially para-xylene, such as over 99% b

combvisieghwith per srersl ieribe lina 244|th weeatElthe cPhidededrent intbe line 366, as
di E rg %/I ene-separation zone 410 can be |linmted by,
15CR35§¢ 3°r ot t1ing a control val ve, to direct nolecul es

[004$S] Otﬁggarélﬁget%e Suahra&idhatib@2Noak KAt th®@ b ABRE s&éin fiéh in C9*
gener ate ot roducts such as benzene and tol uene.

hydl[ooﬂmljls Théher hind |3a&tcenfheomnt e tlpmsmtlxsjﬂaetmmselpamm i380. The sixth

one 410 c be depl.et ed, of a ene, to a | evel. . X
frac@nen FopEam Pirufehes b o R FUENE & tiifsifban el inggomatic €O

hy dideftbo iada *bbﬁ&n”fs]t?eah]on&l'i‘qn alrbmh@ et 'h%rdfo%QﬂE%ﬁ'lﬁaat '119@ 404 and
zone 500, where additional para-xylene i's produced

incormested h lasmoahgt asucke @siifhdl kol u"ﬁhle)wpmamelqm linbB92ipan be sent to the
worth ! R BRaB s hR B A SAAREREERE bhvcen e e
destRialiB& 1n%9$%ﬂo%ﬂ. Qf at least a portion is provided to the aromatic gasoline blend,
the stream can pass through a valve 398 and combine with a stream in the line 278 before
exiting the aromatic product apparatus 100 via the line 400. If at least a portion is recycled,
the stream in a line 392 can pass through a valve 396 and the line 394 to the line 314. The
combined stream in the line 318 can be combined with the stream in the line 276. This
combined stream can be recycled via the line 224 to the transalkylation zone 220, as
discussed above.

[0046] In an alternative embodiment, at least a portion, preferably all, of the effluent from

the first fractionation zone 240 can pass through a valve 264 and a line 256 to the feed of the
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addi ti onal xylenes or converted to benzene by
deal kyl ati on, dependi ng upon the type of isonerization
W@ 20094095993 used. [0042] In the al kylaromatic  PCT/US2008/072265
i sonerization zone 500, the raffinate streamin the
line 418 can be contacted with an isonerization
catal yst under isonerization conditions. Typically,

o AR AN o B SR Pl b M o«

port@f, BRAGAPRANEBE the DogoADIREM! iAthS RV 86 CMNBPARLKE &Rth fractionation
al l ow control over the catal yst performnce between

zon@ﬁ&@,bb clozmgdhd zonesy fﬁ&)amlqb ancipebsimghihe kiegamemmethe line 262 through a line

deal kyl at.i on, d ntheoerall
406,0% &% 4%% lé‘g(gg'ﬁdl 4h@r Mrg% t,asHJc]g Iaéga erfrﬂgyolbethls embodiment,
thes€ 'alt&%ﬁtl@e d&ahddnS ad M@fe‘i‘ﬁﬁé il tE@fl%t %ct?odﬂﬁ&’l 26@ 240l Srovides a good
nol ecul ar sieve. The zeolitic alum nosilicate (or

Sphtz@foctqrmw)xem@mpdmdme dpwishimoptly §8ehydre¢arbomentﬂa$hne 254, mostly C9

nyafpobip st et S5l LURHH G Suoirs 5

[ookaE nREﬁh‘ﬁ{geoo FI&. @eﬁlﬁ)tﬁe‘%@xkﬁlﬁlar}oﬁroﬁiaﬁg DRSICEiS unit is depicted. The
Usual Iy, the non-zeolitic nolecular siéeve is one or

aromagrcepofludtive WEL 660 amawstaktizlpts, saaspzsdhalatqmma@odlhqnon unit 100

oo e Rl AT ST RS SSPERLEL Y e 262

whlé}P@zHlol'SEe I'thlﬁEquiy ERYctiva Gl Hl@ear@rﬂatﬁpédseﬁﬁé bRAG BadR] ﬁhpremse end point
fier nponent in addition to the noble netal

requmnrﬁthacaad cnlﬁe hlhm4®ﬁ)hmbthmhzle 408hee noithael. riﬁtedbotirmystimna%Z rich in

B T T TN TG T T P

pass@g &R&Igh% vhivR: 278 SRR e l&)%ékgd t& aR8Abmatle ggs%lhne blend via lines

indium~ gallium zinc, uranium dysprosium
278 and #0R byt paseng hieoeg theThdveh2Be Fhe bbtta&m;&ﬂbané?@ﬁtnanéﬂ split in any

Pron o, BT LAY TR A ML <11 A1k SORUETSREd eyt th line 262

to pﬁoﬁll@é Xsphréeaﬁgﬁ the %%rg?tﬁlgrod%& ;a%{sa&i(y tof e %",‘ D1 oil product.

3% by welght. Suita untS|nth
A vdat a79stancha opemgle dasedn dr {hrﬁﬁ%i tor pdrge dishyy h@droc@0dhs from the
and rmre ) referablg 5 - 75% by weight. The bal ance
aronggticradyction ppRarals X8 nposed of i norgani ¢ oxi de bi nder,

0S8 6 iy L8R LRI 38 APTEFHER il o v
toluene, WSomat89 adlide (IBawmhtahéfor gtaraakylgne can be made. Any of the valves,
particularly the valves 396 and 398 and/or 272 and 274, can be opened, closed, or throttled to
regulate, respectively, the amount of recycle to the transalkylation zone 220 and the aromatic
gasoline blend, and thus increase or decrease product yields. As an example referring to
FIG. 1, aromatic C9 hydrocarbons can be provided by the line 392 from the sixth
fractionation zone 380 and the line 258 for the apparatus 100 from the first fractionation zone
240. Sending the stream from the line 258 to the aromatic gasoline blend can generate more
benzene by also sending at least a portion of the stream in the line 392 through the line 394,
and limiting the para-xylene production. Alternatively, the aromatic gasoline blend

production can be increased by sending the stream from the line 258 to the transalkylation

zone 220 via the line 276, closing the valve 274, increasing the flow through the valve 398,

- 13-
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[0043] Typical isonerization conditions include a

tenperature in the range fromO0O - 6000C. (32 - 1100
WGO-20090299R pressure from atnospheric to 3450 KIREI/[SD08/072265

psi). The liquid hourly hydrocarbon space velocity of

the feedstock relative to the volunme of catal yst can

be fromO0.1 -30 hr 1. Generally, the hydrocarbon

and qgﬂ?ig%égra!{wen%ﬂ:} gt!}t}/c?ton W% tht ofd %%é%otlue 3)5(5 L{%ﬁgn Spn be increased

ogen-t ydrocar on no

by &penink thkSvdlvey 2TDragd Fdai eiheiiadlde prdmbgod afi Iﬁra@iy]ene and the
0.5 -10. If liquid phase conditions are used fo

aromafisngrpling blend by rechicingghe ﬂpwthrmxghyhﬁ vyEn 3PS a\@dewnakby, the para-

| aronmat i ¢ |so rlzatlo one
xyleng Seglu KB LIRS bl SRR bERHALhA RN 2P0und Gt i production of
the hx@ﬁﬁﬁb fgaébtlilne blehanssy [ERingth@ flownNBroa@h kPl 8e8. RBRring to FIG. 2,
fifth fractionation zone 360. The fifth fractionation

simliferpeom flexihilitn edrubreotiained bymerging: ¢td¢aspa edrjmnmj thee strgpm from the

e R i LR T —

gayﬂnﬁqm§@n1strean1rlch in aromatic C8+ hydrocarbons can
be produced fromthe colum 370 and exit via the |ine
[0098) aHdhdéirss drasiiensdionizohe 24@ patvidearn gavdtspt bf erenXBntsan the line

2440ir1telgtﬁs§ Saé]in?@ergglgvnj@rl Pef 5 { € I n&bﬂeg)t ltulh gk?et ﬁ%? aSZ’El Sconta'ming mostly C&
hydioc@&®bhO o G fﬁwa&%ﬁatldm@&%msgaee APAHCH vhRe Q%t and a line
hydrocarbons in the |line 338 can be sent to the sixt

256 o thetieesheftthe paracrybeng 8opardtiim zing 0 f asalitcuened above. z one

100pBY, T Kk 268 P AL BbA Ao uEt ERSireontrol vaves

and lthefileldNo aMBRRYt 1 16asCh PbriibrdsOogha hﬁf@fbchﬂ‘)oﬁs hdsﬂﬁaé@%lﬁp&elr respective
i ncorporated in a product, suc oi l. op

lnwsﬁmsahﬂn@ha line 392 can be sent to the aronatlc

10083371558, e et S Fob A RSR) SR PGS o e

variWsARedddtO s fdﬁheamdseaea 1@th@‘é§(£rhﬁl@s bSloRf ovi ded to the
aromati c gasoline he stream can pass through a

val ve 398 and conblne mnth a streamin the line 278

before exiting therg F?K%JWQEDEQﬁﬂﬁbH@ERﬁfatUS 100 vi a

the line 400. If at [east a portion iIs recycled t he

10085 °2F. R B ATRE D BBl YA s IR0 e poces.
Thedei@ubtdiRng b8 emBOdiRRNEThO @l eyibh afehfot Sﬁdaﬁﬁf@ limittthe claims of this
invelnéigne t§7t?1'e get]rltiiular details of these examples. These examples are based on
engineering calculations and actual operating experience with similar processes.

[0053] In these prophetic examples, the aromatic production apparatus 100 as depicted in
FIG. 1 uses generally the same condition for each example, such as the same feedstock
composition at the same feed rate and LHSV, hydrogen to hydrocarbon molar ratios, reactor

pressures, catalysts, catalyst distribution, and catalyst circulation rate, except for flow rates as

depicted in the Table 1 below.
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conmbi ned stream can be recycled via the line 224 to
the transal kyl ati on zone 220, as di scussed above.
WO 0®402599H0 an al ternative enbodi nent, at | eastPEI/US2008/072265
portion, preferably all, of the effluent fromthe
first fractionation zone 240 can pass through a val ve
264 and a line 256 to the feed of
t hepar a- xyl ene-separatio by bl ocki ng the
flowto the |line 364. Inqgéggﬁﬁéé? at least a portion,
referably all, of the bottomstreamjn the |line 2 ...
00845 of Bokisthe ERET factlonuemsi s one B8 oy Sndd; Agdition of
tolubMbF28% RePREx LR BlheRdnRas %hﬁiﬂctti&?mﬁl. reamin the
i ne 262 through a I'ine 406, a valve 408, and into the
' product, such as fuel oil. In this
Cb%gﬁﬁﬁﬁﬁé§éﬁﬁkﬂ936 alternative destinations are
[00853f emathie cohpirbevd ex:Siplé,r @6 tfiran@idtionatZanNgond4Bi0 is omitted and the
provi des a good split of conponents in the |line 244
bottams Hrarp dbe yeaogd Hyastierationorsiei 480 etheilie 28uis sepstq fhedane 328 to

r oo i.n ] 4 58, and I 1 .
confifr SARTRORER A8 R B0 BRI N Rl pcid o e
trangalk @dNghe @O P lciisihgah© WaElE 6 1 (P hRTloeninthel Rhlke 5$2.
depi cted. The aromatic production unit 600 is
substantially the sane as the aromatic production unit
100 described above, exceRhnfphg €9l um 250 has only a
top stream 254 and a bottom stream 262, which can be
[OOE@gt : ﬁluhl@rf{oMO\QngtﬁégV&ah{ﬁ)léshﬁlea\Fa?\';gag1(5: A Pﬁ@ﬂféz valve 312
as an I npreci s€ end polnt fequlirenent, and the [ine
can $0@pamnd tbhecychd aAlbfrd€@Bnated tohichd eothe Thasdlioflittm &ine@20) as depicted
. .262 rich in aromati c C9+ hydrocarbons can be recycl ed
inF{@ khe transal kyl ati on zone 220 via the line 276 by
passi ng through the valve 272 and/or can be passed to
Exaptpde 2r omat i ¢ gasoline blend via lines 278 and 400 by

Si t hrough the.val ye 4. The bottom str 262 .. .
10037 BPihy F T i S £ rorBRE BBt L2 g™ A ehd fxing pare-
xylede ProdirtibR S - lifNt$Q. th@ ahicift 86 RcGABTMDBLESRLRS]IMG B84 b&hrottling the
line 262 to provide a purge fromthe aromatic
valve38figen insreasppeizancigic®0 to, e.g., a fuel oil product.
A val ve 270 can be opened, closed, or throttled to
Exapplgd heavy hydrocarbons fromthe aromati c production

aratus 600. [0048] .hi operation for either .
IOO§%Ear I 3pothep gxunRie sBos ing ieyiahs HAtotrrnangoihe yakys @@, and fixing para-
[ . ' ' - .

S HEIRIGATS LG4RS AL IE B SRSEMgly B8 L5 ot e
valve d0g esn BRfeasnthe I8BnaindlaosliiMierdd 274, can be opened,

closed, or throttled to

Example 4

[0059] In yet another example, closing the valve 274, opening the valve 272, and fixing
the aromatic gasoline blend production by limiting the amount of product through the valve
396 (and correspondingly increasing the amount of recycle through the line 394) can increase

the amount of para-xylene in the line 414.

Comparison Example 5
[0060] In this comparative example, as in Comparison Example 1, the first fractionation

zone 240 is omitted and the bottoms from the second fractionation zone 280 in the line 244 is



10

15

regul ate, respectively, the anmount of recycle to the
transal kyl ati on zone 220 and the aromati c gasoline
wWh@nd2599hd t hus i ncrease or decrease product BCBUSH08/072265
As an exanple referring to FIG 1, aromatic C9
hydr ocar bons can be provided by the line 392 fromthe
sixth fractionation zone 380 and the line 258 for the
0 ' f | jon.zo :
sn QIR BT OL LA DE L £84 ] ARLLORL FRISERETAN, ronever
leasg@pottion®f Heablief@ld rg@vefedias phdiuet Besang thy valvs a10.
sending at |east a portion of the streamin the |line
392 through the line 394, and limting the para-xyl ene
production. Alternativel ¥Bxathesgt@mati c gasol i ne bl end
producti on can be increased by sending the stream from
g . .
(0017, 0RRR fec BERPIRLTE 43§ 310 o BEZpER L BT some of he
tolutiy imubihlihdh@0Av@nve 888 easddhsIpreduict.ng par a- xyl ene
production. Wat is nore, the toluene production can
Exaffple 6Cr eased by opening the valves 272 and 310 and
limting the production of para-xylene and the
[00823 naln thigasohplae closiogdhpyabedUtd. mpening the owlveh?2 Bugind fixing the
tol t he V%LVG 398. Addi ti gﬁll .he par axyl ene produ?tionld
olugne anddhs fromess gasaiipe 836 ipﬁ%d‘tc 87 aP Ve 24 RAE M R g ¢
the production of the aromatic gasoline blend by
EXWFHHF?ing the flow through the valve 398. Referring to

i ot bkt { ai v
100851 By ML oRERAY Kios P atld 272 By B PP fodnd fixine
the B&2-x(ylens tagd dho hrointaeic| davd ink38endcdnl berehde benzkieproduction rates, and
transal kyl ati on zone 220 or the aromatic gasoline
reduge glpeneiypdstionfatehe first fractionati on zone 240
provi des a good split of conponents in the |ine 244,
Exampl¢ 8ast a portion, preferably all, of the effluent in

100BAS ¢ IS SR S B e s s R 72 hnd fixing the
aronNAlcV 8asdfide BRGAd aanldl {Stf?a-?(?@n& PrédiRtibE este@hart R€erease toluene production
|

par a- xyl ene-separati on” zone 410, as di scussed above.
rate§.0050] The val ves 264, 270, 272, 274, 310, 312, 396,

d 408 .can he contrgl val ves .and t.tl
100857 R L3P EXPRToR S BBy GPOkMER b TABLE 1 and as one.
thoudSRPIbk 3@ Hotd ih T ABEE b veRReCt i ve |ines there through.
[ 0051] Thus, the above apparatuses 100 and 600 can

provide flexibility to produce various products, as
further illustrated in the exanpl es bel ow.

- 16 -



| LLUSTRATI VE EMBCODI MENTS [ 0052] The foll ow ng exanpl es

are intended to further
WEe@emes®93 These il lustrati ons of enbodi ments oOPCT/K82008/072265

illustrate the subject

invention are not neant to limt the clainms of this
invention to the particul ar details of these exanples.
These exanpl es are based on engi neering cal cul ati ons
and actual operating expenfgﬁiﬁlmﬁth simlar

processes.

[

0053]

In these prophetic exanpl es,
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Reformate
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2607 | 2607
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w@e@dozvdn by limting the anount of

Exanpl e 3 [0058]
274, opening the valve 272,

In anot her exanple, closing the valve
and fixing paraxyl ene

recycl e BCir/os2yns/072265
the line 394 by throttling the valve 396 can increase

the aromatic gasoline blend. Exanple 4 [0059] In yet

anot her exanple, closing the valve 274, opening the

val ve 272,

and fixing the aromatic gasoline bl end

production by limting the amount of product through
the valve 396 (and correspoxBiLRQl y i ncreasing the

amount of recycle through the Iine 394) can increase
the ampunt of p&AH-wis dhend-thovssad lhsagedmur) Conpari son
e 5 906Gt nthisTcopparativerexanplie, sasyin
Exagg)’gris n Exarfpl e 1,3the fTrst fractio ation7zone §40
Prodlgcton tted gnd the] bottops fromthe $econd
fractjonatiagn zone 280 ip the [ine 244 jssent tolthe
P-Xylene 3280%.4 |cB®Bidne 302t | tHY.T eedD24| t BEO.0 hi BeR.4 | 302.4
fractl anatiAn SAnal 29N wnyvn Nt anct nortilan of
LI %A YA Y \WAN] CT_JT11 L UTC] JU LAl A\ 3 AL CTAOU QA HUI CIoTt T
Bengqpg ¢ p| u i s }eclovet¥d aéTbkoddg%7Jy dheni nd%ne 796
Told&aL Ve[ 310 jExanplgs 6- 006371 he STTMEE T 670
exanpl es, the valve 310 can be| opened so al |east sone
Gas@linet he t dkuene 109 t hel1d he BDU| carm.be rEcHVerrmlsas 79.4
product. Exanple 6 [0062] In this exanple, |closing the
Blengy) vel 274, gpeni ngl the vpl ve 272, and fixing the
t ot mene—and Tt h TOMet Tl U e bend yduct T on
Raﬂ?gt%s caz&grcrzggﬁ pgﬁéfxyﬁ§ﬁ% yiéﬁ% E%Q%p|éﬂ%5[oo%%f
LightiEnet apot fer 4gxanplig,o cl asinp tduey Valares 27248 ppenyng
the valve 274 and fixing the para-xylene and the
Heagieomat i ¢ §lsol i n@ bl edd can3ithpr eds®| berizéhe 3.8 3.3
neadidet -an—rvatr oo and- v aoadiiea + Ll mianal meAadiidtd 1 Ay bt Ao
mouueTt S1at y Aall Cau I T P OoCTT T 1At
Tot anpl e6§7%(0 §?'5I n 6§7f0urt€ﬁgr0l exé@.;ﬁpT D éill'zsi ﬁ%‘? he6§f‘7
Prod(@! ve| 274, apening the vialve 22, and fixing the
Feed
H2 2.5 2.8 2 2 2.8 2.8 3.0 2.8
Reformate 648.9 | 6489 | 648.9 | 6489 | 648.9| 6489 | 6489 | 648.9
Feed
Import BT 5.8 5.8 5.8 5.8 0 0 0 0
Feed
Total 6572 | 657.5| 657.0| 657.0| 651.7| 651.7| 6519 | 651.7
Feed
[0066] Examples 2 and 3 demonstrate the flexibility of increasing the benzene or the

aromatic gasoline blend production. The difference can be 50 KMTA (13 one-thousand
Ibs./hr) of benzene (490 to 440 KMTA (123 to 111 one-thousand 1bs./hr)), and 77 KMTA (19
one-thousand Ibs./hr) of the aromatic gasoline blend (432 to 509 KMTA (109 to 128 one-
thousand 1bs./hr)).
production. Example 4 makes 21 KMTA (5.3 one-thousand lbs./hr) more para-xylene at
1221 KMTA (307.7 one-thousand Ibs./hr) compared to 1200 KMTA (302.4 one-thousand

- 18 -

Example 4 demonstrates the flexibility of increasing para-xylene
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aromati ¢ gasol i ne bl end and para-xyl ene production
rates can increase toluene production rates. [0065]
wWoe®ae®IDf the Exanples 1-8 are depicted as KRATAUB2I908/072265
TABLE 1 and as onet housand- |bs. per hour in TABLE 2
bel ow. TABLE 1 (Al units in KMIA) TABLE 2 (Al units in
one-thousand | bs. per hour) [0066] Exarrpl es 2 and 3
th | i of rea g t he
Ibs. ﬁ{?)n?ﬂég afmar{e lglaééa g’) l]?}lglaemp%%,( d thUt a.glfh Pﬁ% AITa (3.8 one-

thoudhihd @soRHEleGaPerRend e KMTAMER @ne dneamaﬁid likashd) dompated to 456
benzene (490 to 440 KMIA (123 to 111 one-t housand

(113 pae-thoupgnd lndury bepagna npads oy Exemples kndimbar flpxipilisy with same or
th t | bl 9 KMIA.(109 t
airted B € MBI Ry TI O Rlirnt i Bt rom e

arorﬁﬁitﬁ%plbidhéﬁdﬁ Ghit | nﬂfugaﬁie&ge 3lﬂe§<ydraﬁe defRditedié MY flexibility of the
Exanpl e makes 2 1 KMTA (5.3 one-thousand | bs./hr)

appaf@&UéeSphﬁ&os@gllheW@ at 1221 KMTA (307.7 one-thousand
0,1200 KMIA

d
100573t Riures ARGy st o pl g ot depagtis, s clyde o firs

frachb‘ﬁatl'éﬁadmle ot fﬁﬂﬁﬁﬁ 15 EMEAY €18 118 ré%rﬂﬁits@@daﬂcb§ S“YB&I’)] rich in an
| ess benzene at 441 KMIA (111 one-thousand | bs./hr)

arorggiep@?-edhe birst F@icianBionment haulaemninbsicithd )ilrb@bzwnb a reaction zone

made by. Exanple 1. Siml.ar i bilit th sane
and G Borplieesptana i Ropthut of s laposdcat ol b SS8T Figfan the aromaic
C9 tPlHéeREctioh AJnd brah® raﬁﬂﬂéﬂc £4s81hd BRndr ARiduall rtﬁg lfﬁgt' Riktionation
unit. Thus, these exanples further denonstrate

zongd cemapiyselsiat gﬂlmﬁnmlélpgahcasm ridh s thesardmhee @8nm a top stream and
t.he araomatic (Elro uc

the JEBA bt BRATTROFUGE 5 TS RRAB MoRGOTBHM 2han tlf aromatic C9

maymeqaquﬁéwmaa §ilé QAT 'aﬁ(li‘ tHeboABARARhey ESri@NE £ SSHEXT 10",
rich in an aromatic . The first fractionation zone

[0068) b @mwmhmdumxeatm wentaliy pabdustian r@amtatusnmzy)lfmﬂmncbomprlse a
line blend.to provide at Sast

t
seccg BB RES SRR ECH 1 BiHed B a0 £ e g the reaction

zond SREHoPRiIFLN e rto &8 PABRbh&iRRAL! Weerb&Rd reaction zone comprises
Optionally, the first fractionation zone conprises a

a tr@ltslallﬂy’mtlpn oxandi n@ptibealkt, rtbamecorxdhframdnlaeomrzonatqompﬁses a benzene
0 eam and t streamrich . in the ar rratlc

colufy G GR SalH TS e G PRAATAFF R OHFRE QOBHAE Uy column i
combined with the stream rich in the aromatic C9 prior to entering the reaction zone. The
aromatic production apparatus may further comprise: a para-xylene-separation zone receiving
at least a portion of the aromatic C8 stream from the first fractionation zone; an
alkylaromatic isomerization zone receiving at least a portion of the para-xylene-separation
zone effluent from the para-xylene-separation zone; and an extraction zone providing at least
a portion of an extraction zone effluent to the second fractionation zone,

[0069] Without further elaboration, it is believed that one skilled in the art can, using the
preceding description, utilize the present invention to its fullest extent. The preceding
preferred specific embodiments are, therefore, to be construed as merely illustrative, and not
limitative of the remainder of the disclosure in any way whatsoever.

[0070] In the foregoing, all temperatures are set forth uncorrected in degrees Celsius and,

all parts and percentages are by weight, unless otherwise indicated.
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may be provided in a side stream and the bottom
streammay be rich in an aromatic G O+. [0068] In an
weeriodeivent , the aromatic producti on appar at usPEEYS2008/072265
further conprise a second fractionation zone for
separating at |east one of benzene and tol uene from
the reaction zone and providing a feed to the first
ctj j X rein t tion. zo . .
o075t FRRTYORoR808 ARSHFR, YIS SRR RsRR] o it svorin e
esseREGI0ahridta@ttic o Bathi® In Z@Nien GAAP Mithest depafipeRemCHBE Uit and scope
and a tol uene colum wherein a top streamrich in ‘
thereefi, gathnake gpiprechaplercins wodifieations Afghbiimiedtion thaddpe it to various
Lmaﬁ%&g&g&&h&&ﬁin the aromatic C9 prior to entering the
eaction zoné. The aromatic production apparatus nay
further conprise: a para-xyl ene-separation zone
receiving at least a portion of the aromatic C8 stream
fromthe first fractionation zone; an al kylaromatic
i sonerization zone receiving at |east a portion of the
par a- xyl ene-separati on zone effluent fromthe
par a- Xyl ene-separati on zone; and an extraction zone
providing at |east a portion of an extraction zone
effluent to the second fractionation zone. [0069]
Wthout further elaboration, it is believed that one
skilled in the art can, using the preceding
description, utilize the present invention to its
fullest extent. The preceding preferred specific
enbodi nents are, therefore, to be construed as nerely
illustrative, and not limtative of the remainder of
the disclosure in any way what soever. [0070] In the
foregoing, all tenperatures are set forth uncorrected
in degrees Celsius and, all parts and percentages are
by wei ght, unless otherw se indicated.[0071] Fromthe
foregoi ng description, one skilled in the art can
easily ascertain the essential characteristics of this
i nvention and, w thout departing fromthe spirit and
scope thereof, can nake vari ous changes and
nodi fications of the invention to adapt it to various
usages and conditions. CLAIMS: 1. A nethod of altering
a feed to a transal kyl ati on zone by changing a
destination of a streamrich in an aromatic C9 for
i ncreasing production of at |east one of benzene,
tol uene, para-xylene, and an aromati c gasoline bl end,
conprising: providing the streamrich in an aromatic
C9 froma first fractionation zone that
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receives an effluent froma second fractionation zone

wherein the second fractionation zone produces a
waeeanidpi ch in at | east one of benzene and t oPCELS2008/072265

wherein the streamrich in the aromatic CO is at | east

partially conprised in at |east one of the feed to the

transal kyl ati on zone and the aronmati c gasoline bl end.

%ﬂdghe nmet hod of claiml1l, wherein the first

racti onati on zone further conprises a colum
providing a streamrich in an aromatic C8 , the stream

rich i ' t ' cnati
- % N OB P 50 08GO X8 SSSSAT | i o
a steeanpidhsinruy commuknCOedbt ingreasipg pgrlustisreaiat\iedshohdéf benzene, toluene,

streamrich in the aronatlc C9, wherein the stream
para-x lgne, Anq praatgmafis eptoling blead geapprrisiig: stream fromt he

col unErovﬁﬂlaé aith%m {1&? iP YA IortdelCeN o%ll %Qﬂg{ E’ﬁ&g)naﬁoﬁa zone that

f uel any one o

receS\(esvdneafﬂueEnttfhﬁn atséecfmh ﬂraotlbnatibnt i’lﬁleaﬂmﬂahltﬁe §&ond fractionation zone
conprises at | east 70% g ght, the aromatic C9. 5.
prodeiGe s Tich e Phieast oneh RIS AR 1911ignsy Wheeken fgrsierorich in the

arortﬁﬁtﬂ:ng Qmf k:?i?ts ;?tl égﬁja%ﬁs%ﬁ qh \ﬁk 'P att Fr?e l{ el'fgff-thof trh%rpransalkylatlon

e second zone;

zon@ aatlthe takcnatdf gabbltnedri@iat i C gasollne blend to alter the
feed to the transal kyl ati on zone. 6. The nethod of

d th h .
2 paro 10t SENALSLCIERE Ve aREA) Rl Fn BB b0 R Bomorises o

colunkepfoeeiing Brsau@h ridhiein RArRomili€ T8~ SRPAFAN] Abh PR dr®matic C9, and
i ncrease the production of the aromati c gasol i ne

optighallyct stegaer iph. inpReraeitisdnkd"and the aromatic gasol i ne
bl end production rates to increase the para-xyl ene

3. produThd RRtHoa e cibim ANfheNBdrhSridh OEbHhlR0a@RPAH LY Siream with the
conprising: a first fractionation zone for provi ding a

streggp rish i ieghomatia@Q9 avlereinithe g8 aandchainsthe esomaticd?P isr antom stream
the first. fracti natloqgﬁone i s

fron] R RO e ey 4G ¥R s BB S afd an

aronatlc gasoline blend to provide at |east a portion
4. of thEhsnedxd of ahy one of claims 1, 2, and 3, wherein the stream rich in the

aromatic C9 comprises at least 70%, by weight, the aromatic C9.

5. The method of claim 1, wherein the first fractionation zone comprises a column
receiving the effluent from the second fractionation zone; and
limiting the production of the aromatic gasoline blend to alter the feed to the

transalkylation zone.

6. The method of claim 1, further comprising:

passing a feed through a para-xylene-separation zone and limiting one of:

a) the feed through the para-xylene-separation zone to increase the production of
the aromatic gasoline blend; and

b). the toluene and the aromatic gasoline blend production rates to increase the

para-xylene production rate.
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the aromatic C9 to the reaction zone or the aromatic
gasoline blend. 8. The aromatic production apparatus

wW@Ro0gh2i993 7, wherein the first fractionation zREEUS2008/072265
conprises a colum providing the streamrich in the
aromatic C8 in a top streamand the streamrich in the
aromatic C in a bottomstream 9. The aromatic

Lon | " in the first
T e R AR AL S S T T ovi i g € e

st reefit friactibriatiot Rend@foR PasVigingd Jtfkad H@PinSin f8Matié 08" and a stream
.. Streamrich in the aromatic C9 in a side stream and a _
richyigt anoHPERtie 419 Whersin e distairaniianationcrape. is tommécated directly with a

[ ' oducti.on t of a ne. of clai 7 .
s ORI rPPRHERLEARRES AT Bl S Pl P beam it i
the Zohetit 09 BeRafeattidndzoat ot BRHoANE: lolgBleNe and

toluene fromthe reaction zone and providing a feed to

the.first Fract'o ati on zone; Xher in,the reactian . i
8. Zoﬁ%hec%{ﬁﬂ]ra i @§OA§CBP%ﬁBE?rﬁ§/lF aﬁf i A, Z,ng_herem the ﬁrst ?racuonatlon zone
comprises a column providing the stream rich in the aromatic C8 in a top stream and the

stream rich in the aromatic C9 in a bottom stream.

9. The aromatic production apparatus of claim 7, wherein the first fractionation zone
comprises a column providing the stream rich in the aromatic C8 in a top stream, the stream

rich in the aromatic C9 in a side stream, and a bottom stream rich in an aromatic C10™.

10.  The aromatic production apparatus of any one of claims 7, 8, and 9 further comprising
a second fractionation zone for separating at least one of benzene and toluene from the
reaction zone and providing a feed to the first fractionation zone; wherein the reaction zone

comprises a transalkylation zone.
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