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| NTEGRATED PROCESS FOR AROVATI CS PRODUCTI ON BACKGROUND

OF THE I NVENTI ON [0001] This invention relates to an
wa@e@nmasioes conpl ex flow schenme, which is a conmPCTEE2007T068838

of process units that can be used to convert naphtha

into basic petrochem cal internediates of benzene,

tol uene, and xylene. Based on a netal catal yzed

Lof nend e WA NP IRGCESH PR RO GTERMREG N o

process, the inproved flow schene renoves itens of
equi pnent and processing steps, such as a deheptani zer

colum, resulti j [ ONLT | j ¢, benefits
when producing]gggggﬁﬁgﬁgb(bﬁigﬁgﬁﬁgﬁg?kﬁﬂe i mpr oved
fl ow schenme i nproves the efficiency of the

i sonerization unit through the additjon of a stﬂ%gm
[0001} ch Tihis ioventipneglags ipHAPRaHGRBERHEAY schesiy Hhiqhys ¢

comlg}:ﬁééﬁ%rég@ éegssurﬁ%'{mt%éﬁ Be B¢ t? @515\%?[%%8“% RS baki& Petrlemical

enzene and para-xyl ene. Behzene is a
interirediagk ioff Berehd, aclnemd, amd xydend. dasgd bh e mietal setllyizad tramsalkylation

procE A BeRe e 1Eh B Ui 8L Yo R e BBy % JfEH e iion
proc@sSle %Heﬂg%@ﬂ&@%&h&% 1efioRV8s PARESE eqitpintdht bid Po8ekslgBRPE, such

excl usi for the production of polyester fibers,
as a désprasizenerdurhin| sl fing mesdgnificant eqosphihbencttsawtead pypducing para-

di net hyl terephthal ate internedi ates., Accordin .an__. ..
xylel GAREEROTE PR BN ey 01 G GUPBOS A TRy e T ifherizaton
unit WRYSEehdBO SN Ao ONsticAf @S (S EnRIRAUBhSic BRichBhe

f eedst ocks, and investnent capital available. A w de

[0002]angeViedt neptaramatiosepmiplexes aredpsigngdity maximize fhayjeldipd benzene
duct t | of . _ .
and BV Gub B s DR AP0 oy it

prodiétk Bfisedloh iBIderBatiopsingladipp ethyfiearerechmmemehagl dyelhexane. Para-
di scl osed by Meyers. in the Handbook of PetroLe%m
xylegeisiakiorsg 1@@@@&@&@% Qlockgivhich s wsqd plest pyelusively for the
5 i i | 554 85&iMethy!
oS FORSLSHS  SOB 00, ot Gty
terephttahsalrkerh@tiiaes. @fccodingtnanarshn@@s abkpleamoayete sfigured in many

...order tQ produce benzene and xyl ene. Th .
diffepgng pays dspenting Hnﬁ‘i?%%"égg‘? pdyeiE vzl f?&éstwlisha%nvestmem
capi@] QERLBIES ACK{de 5l de T oBfi ARG Imitd NExiblAE I \th% & T6NRAEBlate
I'ncludes a single colum with two streans entering and
balandetdf beiese asd p@amylengite inggt dovanstredoy processing neqEEANands

onom c bepefits. [00Q5] JUS 4, 341 14 .t o Ber .
(000§ oo oBaer 5 EPiEa 1GTAET BV 5r SREss e thd by 1 pvers in the
Han&Bdk Pvly sl apietefinmg Fro8sSB! 24 Editheil 9a997 By debatv-Hill.

xyl enes fromthe process. The transal kylation |
[0004] US 3,996,305 to Berger discloses a fractionation scheme primarily directed to
transalkylation of toluene and C, alkylaromatics in order to produce benzene and xylene. The
transalkylation process is also combined with an aromatics extraction process. The
fractionation scheme includes a single column with two streams entering and with three
streams exiting the column for integrated economic benefits.
[0005]) US 4,341,914 to Berger discloses a transalkylation process with recycle of C
alkylaromatics in order to increase yield of xylenes from the process. The transalkylation

process is also preferably integrated with a para-xylene separation zone and a xylene
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process is also preferably integrated with a
par a- xyl ene separation zone and a xyl enei soneri zati on

W@ omva/13eT at ed as a conti nuous | oop receivi ng PEREN2007/068838
xyl enes fromthe transal kyl ati on zone feedstock and
effluent fractionation zones. [0006] US 4,642,406 to
Schm dt di scl oses a high severity process for xylene

. rroduction that enploys a transal kyl ati h

isomEfigRH00 ZABURTY S her 1 SITEUEL 3R FCorte DRe on JenL B

transBlkDRAGE E&le Ladstdckshd ebfl@ht fib@lonhiforPAiMegne is produced
al on h a mxture of xylenes, which allows

g Wt
[000@far a 3§/ 4.6Ma400 bt changdiatisalesds pighiseuetpy Plasessdpargengproduction

framthe mxture with.the | - : i
o A g LSS L0
over @nﬁﬂeﬁﬂéat&l?stBQIi%lh 3uaiity?berﬁzlene dippeduesé aloag pritcemixtirerof xylenes,
y

_the selective de rogenation of olefins in steam .
whichaHews Agrapetensito basenaeaiest sasetie sepapmtaRdron dedpiriyre with the

isom@p?eéilaec? g%a?r%eﬁé%éfsged 15505(Q@thegfd.n%lk%lgtﬁr{@odés e of the

ca yst, a su -contal ni ng organi c conpound is

[0007Ncor .4l 844 tt Boitimex erad.aligesdsena picess fof the lselecteact or
0 Russ et al

prior to use.. [0008] US 5,658,453 .
dehygragepasioas gﬁﬁn%e%aﬁ éE?CE'é‘gé’FﬁPHQ‘ fregnge oha mckel catalyst and is

charRArHeaid @9t HERIE AR usd BE Rl caialydt, SAUHDAESRAINIRRFEMIcompound is
uses a m xed vapor phase with addition of hydrogen gas

incotporaged isfootherastelyki quuside dithe oeactr prink tohuse. refract ory

oo s 16 O P BRaR Sh Ahe  BEB HDAH Brurcion
procéys/ @8e §RGnts@tuBHIOAGBAAOR Liscdla mited G §hag with addition of hydrogen
transal kyl ati on process for produci ng benzene and

gas teyrefounatbyiquidnn gentasigrith TofractRrkinosgasifeyidg cegtaiping preferably a

.benzene and{ or, t ol e al yst conprising a
platlx}\gngir?uéa %gtgﬁéngsop%gﬁﬁgyza gl\ré}gﬁ gl%ﬁ%?'ogenat i on nobl e net al
[OOOSE ch s5 b3arpmwBudhahdigt abrdisldseantrassailsdionrogeesafor producing

t

e catalyst. [0010] US 5,847,256 to. |chioka et, al
benzgpasaidggdieg by p@,@égtglgfao(;;pqlléﬂax@pﬁ&c%yp% gnzeng and/or toluene over a

b | keyl ar . . . ;
cu TSGR T P L TRt AR s
platimnd. Bulftr @ siredralis tdedtto irsatpheéaaladsl y rheni um [0011] US

001l oS 334856 it Bhokh 2ol AP dmer BB PE PR g from @

feedét&%%n@iiniﬁ%@ RIEMroRRELsRIAEES NG SdaeRPst St AR litk that is
reformate SpPitter colum and a heavy aromatics

preferatlymrorddriie Ba{ withe: petebibat isipraferablychepovi des an

001 A 69450 R L NSRS PR RIpRB 01 s
a tradifl6 M b pRRC Ve SAYMYPBf equipment and processing steps such as a reformate
splitter column and a heavy aromatics column.

[0012) The present invention provides an aromatics complex flow scheme arranged and
operated so that a traditional deheptanizer column in the xylenes recovery section may be
eliminated. With this invention, capital costs are reduced, operating costs are reduced, and
the yield of Cg aromatics is improved. Furthermore, the efficiency of the isomerization unit

is increased through the addition of a stream rich in C; and Cy aliphatic hydrocarbons.



10

15

20

25

30

elimnated. Wth this invention, capital costs are

reduced, operating costs are reduced, and the yield of
w@2@rosmtics is inproved. Furthernore, the effPCI/E8R97/068838

of the isonerization unit is increased through the

addition of a streamrich in C7 and C aliphatic

hydr ocar bons. SUMVARY OF THE | NVENTI ON [ 0013] An

piicter fracti onT KL THERYVERION LA Tor vene

and lighter materials are renoved in an overhead which

s supbstanti.all of ndI| te
10013} ghswgaati Gt Greheme irdve ¢ APt PR peggation zone
operﬁ@& kd @af S RERY dr@chRP mdfdkihls Qfd rjeh'l%%d thAnloR@heRl VO}'ilBlBIs%ubstantlally
splitter fractionation zone w thout passin

free ef ¢4 a,mdrhghtehbugmaabmuembgeamsmd v thuatiews|far @enmlﬁgf @D entire
reamric aI| hdroa
tsompgeiap PO ETBEMIAIE Feroraui of RGP lioEnaaar BBy bt line
efﬂueﬁtfth&igﬁ Aldede itk ef tolamh OWRfodh AP S Etdat! fich @man@tg mmatlc
I phatic hydrocarbons are converted to |ighter

hydracrartpqmattq the wei}eamonem alons te Yriatq @?r%t%@wcﬁfﬁmenﬂy and at a lower

tempgf Fla omg H% Y.klc} idrg carb gxts %{) &P@er&:d‘&?ﬁ 1 a@h?tlc hgdrocarbons

and ir@ﬁl@tv’@ﬁb‘(eréb}nﬁcﬁasmgethé bearalbyieldrod m:v;edcesm @Mlplhai(d(ymlmqarbons do
splitter fractionation zone. Anot her ea’o t of the
not bpﬁlé B the ylepes rswvearaep? giace ey op pEPAe(dn Artorraaty, sl

0 [
BB A9 LA 1 SO o
basedbo frtprcscaeys] which hfﬁmemﬂh eoreven$ naphéhapnte peratxylene.
inve ch incl udes oper,at the r nat e . . .
0014b Pt iy bR FE S rO R L BRE S (60 BERGApvention.
wmcﬁtlﬁaa&@s%@aﬁh@ RGefoPhbRNBlLAN M At Rh Z686RONDBate @6kethead
bottons Stream contai ning xyl enes and heavi er
streappopuaiemgsolugnesinddighter ﬁmpowm@mnﬁlsﬂmwmammg xylenes

dr ocar bons. separ at ed by ct N
and (HS1eP SRR ShPrerEret Pt B SRy BB gy
extrdcB6y/ Gik@thtibR frofethé &@Meﬂt@@ﬂm@ﬂfrhmiohatl&hﬂnﬁ ro&BiihéactS recycled to the
conpl ex of the present invention does not include a

isomgeaisnamitz drhe@pmaties complex ofthepretcn) myertiengoey ppt include a
deheB{\l\/lEZ%gI%OCl);I sgoég] Feed to the conplex may be napht ha,
pygas, inported m xed xyl ene, or
i nported toluene. Naphtha fed to an aromatics conpl ex
is first hyDEORAIERD&ESCORIPEHONOE IHHLINMBEN THINr ogen
conpounds to less than 0.5 w-ppm before passing the
treated naphtha on to a reformng unit 13. Naphtha

[0018}6dr b8 & ih@gco Fel;trxﬁagbbfe SaphitACHItgn ARP e nggasnnﬂpdneﬁemxed
10 with a na a hydrotreating catal yst under naphtha
xylengy of npetadi tﬁglema naRhithsnisd ite, alaa@matlcaqomnl%ISrféréfthﬁlaotreated to

rem méd [ ﬁu:r T tﬂl{}g%e;[%act ?rlp\éﬁngdﬁ t? 1d¥ Wxa%aﬂ % Wt %8%?&@ pggsu?g the treated

conpon
naphtha on to a reforming unit 13. Naphtha hydrotreating occurs by contacting naphtha in a

line 10 with a naphtha hydrotreating catalyst under naphtha hydrotreating conditions in a unit
11. The naphtha hydrotreating catalyst is typically 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 inorganic oxide support, which is typically a high purity
alumina. Generally good results are achieved when the cobalt oxide or nickel oxide
component is in the range of 1 to 5 wt-% and the molybdenum oxide component is in the
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oxi de or nickel oxide, along with a second conponent
of nol ybdenum oxi de or tungsten oxide, and a third
W@ oooposmmt i norgani ¢ oxi de support, which is tREI/TSI00Y068838
a high purity alumna. Generally good results are
achi eved when the cobalt oxide or nickel oxide
conmponent is in the range of 1 to 5 wt-% and the

’ range\f% %//P dﬁ,ﬂg‘m’f d@&%g@?ﬁﬁ]ﬁ@m g§lld oIS aqqo glf [pnge the composmon of

the nBBhtAR BEIrbREatH@RRASIst o411 édiﬁ‘pdh@@t@tubao m&@ W@P/B edhé Agdrotreating
catalyst to sumall conponents up to 100 wt -

catalﬁgﬁdﬁmaee@thenge@at iavendionfipdiselesediip Uha 731Ky he teghmgs of which
are 1%?%\%&8% Iﬂg il lgy xse‘fergnc%d ?gﬁlchﬁn)%’rgtg%uzé Q?ncﬁ@cﬁls 13&@ Qgilud

re 1'-ncorpora erence
hourllyshaed vedadiiy (@ HSondidnh 0100 |5r0c1h1u11a ran(b bfjluiddodeauto hydmpaben (or

nap%%é&é@ki ﬁom?@rtedéé %ﬁgﬁér ar&fiaiameﬁ%lr? @@%121:033 k3$ Kgfani 50
100153 o oo, BESERMLA R . SRyl aomatcs

This rnaamhtoh@nﬂst iartie conmplex tlmdadnmlbyranemm arsmaﬁ'mmsgﬂ sT hetpgher units in
only unit in the, conplex that actuall

the complexSeRarpte ﬁ}éesvanﬂqé campf)geqt%m}ch tv&aﬁ;&ﬁ ngducts and convert

variot Bﬁflﬁ‘z{tﬁ PE@eé’lﬁ{d 1R SeraaRIFBIrbductO MR RingNin® 13 is usually
i ndi vi dua roductS and convert vari ous aronatlc

desigied ¢o Bm 4t NEXY khglg beoeritya bgevadensdo ptcsiucmaé% & BVrRegaighiQctane

Nuné)aru l{?{)ﬁ éﬁ?&llslp n%xfez%}%ba] d é& %(Slﬁr oonal‘%_)ar\él? et ?Ha&e@ a&grnatlcs This

highNEVERRY opdRINR) yielas Obiyewmneh akdrate: mipihnﬁé;dmrthé Q Treesétionze
t he production of aromatics. This high severi fgy

reforopsts, and ehmwataqs dlse nasd o exiapénn efrtberkt Aed Capiematites i n
oory{e e SERRIET, PSURLTRES ol EDBRIPRLES Hifgypa witna

reforniing bzﬁallyaft@ﬁﬂi Rérindig cobditiohy.dThé refainedg Dzaﬁ)llytﬂ”lat}fpﬂ@ﬂﬁy&omposed
line 12 is contacted with a reform ng cataly t un
of a figst EQHPNFIERIAERYTMBHAD nrefal, aé$<z9pﬁqca@lpe%&né rry@f G gnetal, and a third

compdtthBblAncOTRAS RO, it IsThpiEQTPRARE Pl ok BUTEREMRY good
resulewarp actdeted wisenghaplationh aeougpupptal is,in tieirehge of 0. §lptiocad W% and

I [ ]
e R ST VTS RO
bala@fe the &;Imlsc%lt?onQ)Nﬁe r/%ﬁﬂﬁ Hyhfotféﬁﬁlﬂl &zﬁz‘il ﬂli‘(t_) ahm GARBAPBAdNts up to

is in the range of O. The alunina i s set
100 M}"/b al lnletintne-goowposal s efrlecmd frhm Iri@tp‘nmh @alladium, rhodium,

OS5 DB RN o SOTRAERLS el 2

platiftirdt RS et Mddaskiry ﬁ‘iay ﬁﬁ@lﬂie&ﬁbmﬁiﬂ Hendediani@mYiddd) codald, nickel,
iridium The preferred platlnun}group nmet al conponent

indivng, g@llamil rrdire, urpnEINIstyaprosia thalfusn, eag mixersdeerepfe (Prgreforming
catalystr}br =R pl'll'ggenl l%%gﬂtlo%q? aisz‘,lbs&f &1@ 5,665,223, the teachings of which

are incorporated herein by reference. Typical reforming conditions include a liquid hourly
space velocity from 1.0 to 5.0 hr-1, a ratio of hydrogen to hydrocarbon from 1 to 10 moles of
hydrogen per mole of hydrocarbon feed entering the reforming zone, and a pressure from 2.5
to 35 kg/cm2. Hydrogen produced in the reforming unit 13 exits in a line 14. A debutanizer
is part of the reforming unit and the debutanizer is operated to separate and remove gases and

C4 and lighter hydrocarbons. Therefore the reformate will be substantially free of gases and
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indium gallium zinc, uranium dysprosium thallium
and m xtures thereof. One reform ng catal yst for use

WO poorha7opt esent i nvention is disclosed in US 5p@EBESRAB068838
t he teachings of which are incorporated herein by
reference. Typical reform ng conditions include a
liquid hourly space velocity from1.0 to 5.0 hr , a

rati f .hydrogen.t o _hydracar rem 1 . f
C. o By e oS Ry S arBon Fod Dbl Ry Ry R e
streahP{sUoMaltfing A6 SreaRkR thad SPHQS I 0€ ghded BMLCHaddligherdyidestlrbons and
Hydr ogen produced in the reforming unit 13 exits in a

prefarahip ng greagr thanul massz6rof iggses and Copnd Hehterh e oRapRpnsni t

d the de [ [
B e B
contétinafteRlethaicldy thatesuddimmntillddel polimezedf ofgase € and@idcis

i ghter hydrocarbons. The term "substantially free" is
remqygd Ao WHEFAIHN{he Yemates (M8t eam as cont ai ni ng no

[OOlELeatﬁfe r%i%ﬁﬂat‘é cOfh ﬁéi?{ ?g)él%ﬁg’,%oﬂ[hqo&%daﬂd WHER (s substantially

drocarbons and pre 'y no greater than 1 mass- %
free of gayasasl GyruhdCighsen dy diogirbens imadrmedais lsombinefl ®0thgin ealrylbenzene

optional .clay. treater (not .shown b to. t t
deallfﬁ%tiqﬂwalri liﬂné%/rﬁaﬂ%waﬁffﬂﬁs%lﬁ AT L S0 § Py Spiiter
fractIngfibSondslalviD g 1iRON Y MBhd ZLSkmaAE §Rifket Radddnationune34ig8nerally

renoved downstreamin the aromatics conplex. [0019]

comfitives peleast vae Gactomption colgmar dharéfernmate spiitier Haeiianebon aong S4

whi j bstantial l.y f f '
ot B e 575 SR b
hydr@é%??l)férﬁfiﬂ&_ﬁdiﬁg dgat k yh@lipiasr AiphaticByRsda#Bdns@maline 21 and a xylenes-

effluent in a line 18 and sent to a reformate splitter . .
plusfenriehaddrastipe whidhrrenginsyiylengs. hepdenayometies ang(orangdigavier aliphatic
splitter fr i ' -] y: '
o123, TRELLRA B ACRRERL Mt TRCHRE oot e
reforiniaA€ ipli@Bairh@ionatnezdnd rioskit 6sa aylend ieeoeeranettion ght(dgscribed
fraction which contains toluene and benzene, and
below) ghthe araatics €amB®s i ncluding C, C, and |ighter

[OOZ)@(Li Phghd ?1 B&ﬂﬁiﬂﬁ@ﬁﬁ%@ﬁe Ay I%mér%dgoc&rbéﬂ‘i‘s §&nt to a main distillation

| enesplus- enriched traction which contains xyl enes,
colulm@a@7i ofran aramnaic exgractivh 208e avhdchhmadices a hbngghaandtoluene product

hydrocarbons in.a line 22. The xyl ene-pl us-enri d
strcag IO AR 955D DRoBUC G EREY A OPhaband produces a
C,-GGRliphdR strb AR Gh iROBE.T PRe A0t Oérdatn &RRPrisirk Gontarhi@es that are
recovery section 55 (described below) of the aromatics

lighteotiph exco-pailing withi eezae neaynheblended intolzasaimeaprgd jap Egdepck for

rocarpon is sent to. a.mai,n distillati 7 .
an Y 2SERE R 5 B30t BB Rl b B G Rrhdng w15
The R&FRABaANE diRl11A868 iRtcad B liqsiliIRAM dxtrabié e nttifediguid-liquid
29; rejects a by-product raffinate streamijn a line

extrzgon/axgacive distilatien ITpcasesdAnypieadlf B At qceBOMICHMPIGHSTIENY
How-gbeer, flc%];l](ti-lhql%gde eﬁ%a%&&{‘?s%osﬁ%hé 'aﬂ&n&t%t am nates that are

[0021] Extractive distillation is a technique for separating mixtures of components having
nearly equal volatility and having nearly the same boiling point. It is difficult to separate the
components of such mixtures by conventional fractional distillation. In extractive distillation,
a solvent is introduced into a main distillation column above the entry point of the
hydrocarbon-containing fluid mixture that is to be separated. The solvent affects the

volatility of the hydrocarbon-containing fluid component boiling at a higher temperature
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lighter than or co-boiling with benzene may be bl ended

into gasoline, used as feedstock for an ethyl ene
w@bk@nti3700r converted into additional benzene bRCT/US2007/068838

recycling to the reformng unit 13. The use of

extractive distillation instead of liquid-liquid

extraction or conbined liquid-liquid

dlffefeéx&ll}j G Itﬁ g rtgéag %L%/oint%ﬁ]rssxt'ggblé@ Eé&{qgor@é%oqﬁﬁgeg‘t a 1B%er temperature

suffibieftly @ fatifltatckheXéfad@ion@T theSvaiony hyc&bwb@i-t:@fmamgmd
[0021] Extractive distillation is a technique f

compansais dyidigiillaion encb?sl%ﬁolwﬁﬁéﬁ%mté thraRatingsrigastipy: éaléﬁéale solvents
mcluld? lteq}ahaéir‘%)ﬁi (%ﬁ}%{l@?\g' cggmg(? gf leﬂgﬁ@zﬁ%ﬁ’g&b glﬁ?l B@étﬁ)‘lene glycol,
or teﬁh@thﬂélﬁgl?@bl cahy ﬁfﬁhﬂa afrednt m:lﬁnedhiadonq:rstngl noationratic lcompounds

extractive distillatjon, a solven s introd d
xS b G n o SO o b S0 S i sovens

and Eéh%er{%ygﬁtg %QLFW) HeathekdHiRgde Witthd schotd &' Gast E’(ﬁgthn(St%hQ\@n) in

separ at he solvent affects the volatil
ordehgoobeamatabted-vcdm wishi fgd Shaki ab w;ammdéhms rowioh ¢ Ay eesidgal dissolved

r te re nt |
solveiy e B SHGR. Coht AP, O Db LRI 6! TGPeesipd through o
tracd PWRht fRIRET RInd 162 18 bidet f reRbhy résﬁiuﬁp&ibfioﬂ\te@tsﬁlvkﬁte The
separation of the various hydrocarbon-contajning fluid

substaonplbnmhmt Bye strean inl linei63ris amdsmﬁﬁogenwmuétm ity k.h

ase 38 AT 25 SR BLY R BFLAER o a1

ppmGbRERYAnaRRe ety Bolo mbfel tﬁirhyb@rﬂgogzlemc dh one embodiment of the invention
tetraethyl ene glycol. The raffinate streamin |i neog'ﬂ@

the teagerpolv et igmeicih apbsnea | iS@ veashs e lmasand,n PROE FRROMER
mve%x{]thg ks éol\aﬁtnlt Pé?r% %ﬂ% 6240 bed: sk Qél{iﬁﬁ‘is fraction

arning so enzene exits below Oten the
[0022pf f iTnah altednble ehﬁ)oﬁftmftnt tthe extvemsie distiliation(zoat nsaly@mnt)lm two or

order to. be caontacted h fluid
morgepfunps With 3 fpaje eéﬁﬁg}PtW@&SHﬂ%tl‘orb‘ioi By 9%%(3%%#@2%9% iy One or more
ﬁact%nQF%lgtlx‘ltlatlgz gl\ﬁhlsp @ﬁ%&?erﬁyﬁiﬁgﬁ‘ﬂ' R veiHeERFoNhE ERRackivd

e passe rough a trace solvent renoval zone 62
d1st111ancmmbmmm wonkinoutirn the mdu-aromlat@slmdmrl@ob vehidingrthe C;-Cy

alipH FGOERBORIE P E GHRTYCIAD RO H P pbadpeptdeseribed
in thd@tdiduspataWphThescshits Fe’l‘x‘iﬂw‘aﬁhﬁﬂ?ﬁ)@ khveitt) phdye wkd ﬁﬂiﬁparate and

contains no nore than 10 ppm sol vent and preferably
recyghoiany sdiaent in gsraveticodsirean. nl kene fzarbionalfbsitlagen ttfﬂémn (not shown)

woujéi \éﬁ}%tﬁcli gn%tp?%t H ic <t ssocr)rlleeV eiqge \éﬂkh%ﬁgﬁd%%ﬂn ?n?frw@hdgher non-

Ion
arontakid G d@@bﬂﬁ@ﬁﬁ arld&i® VéparaZN€,-6¢7 alh;ﬁhaac wadretarbaswaewlt baronducted
[0022] In an alternat e enbodi nent, the extractive

to argisemenizasion ganeasfhsoysspddslotai n two or nore col utms with
[0023]o T fheetg)%ﬂx%ts{rgﬁn 9% %xtokxt R AR d{%ﬁg (f&ﬁ’urgx? 5¢15d sk%ﬁfjto a solvent
ove an or nore fractiona Istillation co
recoVdty cBlusnnos) evhie feelienze el dd avlaerraia decov anel iheveebdad doiki6y elnd the
solvent is recovered in bottoms 68 which is passed back to the main distillation column 27.
The recovery of high purity benzene and toluene in the overhead line 65 from extractive-
distillation and solvent recovery typically exceeds 99 wt-%. Water may be removed from the
high purity benzene in overhead line 65 using a benzene dryer column 56 to produce a dry

benzene product stream 57. Water is removed from benzene dryer column 56 in line 67.
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di stillation colum would contain the non-aromatic
hydr ocar bons i ncluding the C7-C8 aliphatic
whyarosmrbons that were renoved in a side-cut BCT/ES2007/068838
t he enbodi nent described in the previous paragraph. A
sol vent renoval unit (not shown) may be used to
separate and recycle any solvent in the overhead

stream Then fractional .distillation calu ot .
Tolughlogo BRI HeD GONCEAS 12 SFat £ T BaE: S onts Ren g rmoved
in life/66C8r AMhdnR i tih€ 66 de Qehddae RgnddlQyTaInn it J60dtaE esrabined with line 6

hydr ocar bons and the separated C7-C8 aliphatic

for rénydlede trabetisylatbol whitis todprueddidonabxglandssomer i zat i on
[0025? gren R égl:gﬁggri?eﬁgvs ?lgetalg ?ﬁloawtolt[eglg %%un%\r§17 %Iggsteg & %rét%s%ﬁ(?mtiag unit 36

Ion Co S Seéen

via |BRl6v Bufore demyahtyodiebdiito fdnsalMytiiion han 36 he asidertedh liea 6 is
is recovered in overhead |ine 65kgnd t he sol Veni

usuallp combined Wil AOeRBITIS NGB oG 14 ARSI b k| e, Fréduced by a
OV T B g o
heavg%lr'(%}[l%ic%tcblluhﬁl 3 8t SRHIL] lind 9£1J BE BYRL AN 36 for

enzene and toluene I n the overhea I ne _
prodfitivn e addziohalwsitings and bdnizere. akldo,swldisenised eartivie the toluene in line

typi cal |y exceeds W - % ter .be r ved from .
66 fioTEbeTPEIT J5t OB A B F FOBDER AU e SUERIGH YA Goch of lines
6, 668% BRE4 AEAESe iﬁ@%déﬂﬁv\%r?@ thQ@o IO RS tranBIY I RRAZARS 6 without first

t
roduct stream 57. ér 1s renoved from benzene dryer
being obmhined6 in |ine 67.Toluene is also separated from

nzene in,benzene. r columm 56. The tol uene |
002 R ETESR G R RTAE B LB Rr e R LRLHERlE: g
unddr fARSBLHMI oAl doRBitieAs. t TIROpreferred cE@IRI Banathltstabilizee thnédiylation
recycle to transal kylation unit 36 to form additional .
catalystl Snek catplystxpmpTises @ aoligheoneRasepie a detd! AMPeRIbHAad an inorganic

oxidg 8&%@%6?@ ﬁ%ﬁlp %a]es ﬁfe%io?t%) tnér?cg?gﬂlﬁ%iy 1?%1&9& Lt}};r}fagff 963’“1;@ Vl/l%ia?include

uce ransa ion uni
the s&@ctutdR&f MITUBIEL, IMTIM, MTB ahd FERUEUP 4 Commnizeidn whtdzohte
streamrich in C9 and Cl10 al kyl ar tics in ali e4#_1
Nongpeldivedda bsta geqldanay adperaeiice STelsrabhntt I&ﬂ@ee'FFa%eg’E‘EF- vihg metal
n r; M-
conf g1 B4 A HRRER) B gy HBH SRR o g grove
metdliseigeddraaplatianm, pdrdiunt, tbodumnruitheneindsiriam deivdiwm. The

dryer. cqlu 56 y be conmbjned wwth line 6. .
basceLa i HF e JomdBEArosp PINRUET HHegiim i Ceaiym legcy fobalt
nickgeiddﬂﬁzﬁ,i)%nﬁﬁﬁltz'iyc, LA F 8 W S5to biDRO tHal RIS Bl YohiRbuk QthétBb 1t The base
6 wthout fi 25

rst bel ng conbi ned. [00@19 In
metdl naaydel doyibatedovittuariathed Basetthetak, eewith novletmetele Proferablythe metal

comp R e B APl P R VB aion st rnge
fronS.8Ptd 1 #REY, halS@L katlge o0 ¢ ad 3wk beiplgGhefeirtd@layd the range from
conprises a zeolite conponent, a netal conponent, and

0.1 tard Wirbrhgingi logldy ipgefer jahte. zevlite amaynistia treorefpdysd pange from 1 to
99 th-W(?,i p%gilelra%l); g’et\%ieet:nh% 19> V?’p-%?%rllé m%?e%xje%e?ably\@.ét%elil g ltd"?@wt-%.
The balance of the catalyst is composed of inorganic oxide binder, preferably alumina. One
transalkylation catalyst for use in the present invention is disclosed in US 5,847,256, which is
hereby incorporated by reference

[0026] Conditions employed in the transalkylation unit normally include a temperature of
from 200° to 540°C. The transalkylation zone is operated at moderately elevated pressures

broadly ranging from 1 to 60 kg/cm2. The transalkylation reaction can be effected over a
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the structures of MFI, MEL, MIW MIT and FER (1 UPAC

Comm ssion on Zeolite Nonmenclature), a beta zeolite,
woeood/1amitdenite. Preferably it is nordenite zePCT/U82007/068838

The netal conponent typically is a noble netal or base

metal . The noble nmetal is a platinumgroup netal is

sel ected fromplatinum palladium rhodi um rut heni um

d I di The b
R R e o e R

xylefi@RAhd expehseks! con'lléi‘§ib1l1| Migéid hblthMpatk Relocikty ?é’ﬂebtmy is in the range of
dyspr osi U{n thal lium and m xtures thereo The base

fromnfbi & 2y ecfwﬁstqu@s mefehabémmeﬂcymbmﬁm w@por phasgjapg) in the

pres%%:ﬁ,ﬁf F%cgggetrrﬁsugp % e{ﬁgiﬁlﬁgla&ﬁq{?%ﬁ{atu%c}%hase then the

presérfc@ R %&Mgéﬁ ils @Pticrail. alﬁfﬁéseﬁtaﬂﬁe h{drogerDis @dsotiateliOvith t-h%feedstock
e range fromO0.1 tq 3 - % bei ng erred, and
and Eﬁl?:l?CbbﬁgjéO‘faFl?ﬂﬂS@n an grgountygf Ook fB%]ie?l@eIHP s |0$ 'Ew Rromatigg up to 10

rnol%%gﬂ Bglpﬁe 0 ‘ﬂgjléré@gﬁggrﬁts at] t{}ﬁ/grog@ﬁ %ﬁgrlatr 1§ ﬁlgm&ened to

et nor e
as hWregeaﬁabb/&robmbmmmOZS to 75 wt-% The bal ance of the
cata

e RN S ——
fractﬁ’cﬁﬁtlbﬁ]z&ﬁeﬂ%ﬁﬁxgﬂ fink 'iW e ﬂré}ﬁal'k?laﬁb§ §ﬁ19§&q}dcﬂoﬁb%on zone 52 the

256, whic her eby i ncorporated by reference
LPG @ﬂ@};seﬁomdemDMVle hipé ayveﬂl tha benwene.rtelusad, Ryd hedvim hydiocarbons
ncl ude np rom 2 0
being R igl S PR SBREE Brurarel Are nabhap fy e 1is
comﬁxln%' 418 dinR 68 TEIH BEnRhOAGEY col@f IS8 tarkdrtBetdmbifatidh is mtroduced into
kg/ cm*. The transal kyl ati on reaction can be effected

toluengspluavi HeAhamgavay. kpsamsenpcheingaducgi {htokiegaeplumn 8
mdeB‘g{} gge%v?/ e gg%lm%rlafsi’n grfn ShilieRd r@ Etgegl?r{s agéa{)élg%?%rﬁ}nge%grd?ﬁ t)c/) being

he expense o1 conversi on.

introgiResBnialS of thege @k ait iyyalbGadceptable forahg strefmsfto bmifididually
to 20 hr~ . The feedstock is pr eferably transal kyl at ed
mtrqdﬁchﬁgtwtgg sritpwiheut dawgicamprgdpr esence” of hydr ogen

ppl
00332 HRIGNAR Bl 1o RERBIAKL bl bl o onc
xyleﬁ@tc'olomal39 arfd gehemdptwill ffurdeer modiudngaemocas asi$ fwisepazation efat least

one floes. i5omgh SR CRADY GHE BARYP PO ARRRERIUR Heghr B o egplex.
Pref&%&lyrm!:l? nggraeyylféﬁle LOFRIdnCzond BB $s §REAt&d Bf coRYMEQSLNith An

ylaromatic’is al'so referred to a s hydrogen to
isonteyidatomamitoTi foatsomenm@mqf thcheemairfingalivy lafonaanctoempounds back to an

ansal kyl at it t tot t | Kk L
cantb AR B P R P s b b O S ABOSHTAL R o
furteF ARSI Y A1dPOwRE FisRRAI Aldcaingdyahd @ﬂeﬂ@ﬁl@s-’éﬂndﬂ&ﬁ strBn in line
and gasses are renoved via line 2 with the benzene,

22 fltool theneformaatd spléstey ifetionptip genenBhis chargedtaceienscolym ponihe
xyle_nl_e C(L?I%lé%%llg tgfl:s(i)gneéttcg Iccerl%Et gnroqg‘ﬂeg@ ?éed%ﬂegrgnl? 11§g4d) & dh% B?(ra—

xylene separation zone 43 the overhead feed stream having very low levels of C,
alkylaromatics (A,) concentration. A, compounds may build up in a desorbent circulation
loop within the para-xylene separation zone 43, so it is more efficient to remove this material
upstream in xylene column 39. The overhead feed stream in line 40 from the xylene column

39 is charged directly to the para-xylene separation zone 43.
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conmbined with |line 66 from benzene dryer columm 56,

and the conbination is introduced into toluene colum
w@200M18®1nati vel y, the streans may be i ntroduckdI/Us2007/068838

tol uene colum 8 independently. In general, in

enbodi nents were streans are being conbined prior to

being introduced into units of the process it is also

cceptabl.e for the streans, to be indivi |1
B RN TR NE AT .
streahPDORBh isTiéh RIHoBNE, 4 8EAMSAY aikBiatld ARd T AkylahfnAico VRt the fine 38.
conpl ex conprises at |east one i&lenéocorunn 39, and

The mértereaifIGywinkterifilsrand €, and €), yalkylfrpmnaicsds linp 38§ isfigioduced into

separation of .at.|east one | ene..sqmeer [ i ST
neasy SR §Ops PapEH oo Rl isaRT PR Trmd G AR fomats tine
41 isGRpRhRY froll £b6tcHhd streabiChichain 8] -amaydrianel2s Ehaoairhex streae rich in

43 is operated in conjunction with an isonerizati?n ..
C, anghfCt, abkyl afompatics sevé 9 thattrapsrlierlatanezang Aifen pgduction of additional

| kvl ar i ¢ conpounds back to an equilibriumor near

ka%ﬁﬁ%??%%%ﬁ%]ﬁixtgre cont ai ni ng para-gylene, whi ch can
[003DF 1 edyehadefyoif driwixydmenewdwgrydiced in theepmpiexethe xylene column

. _fashion. Accordingly, th I - pl us- i ched

s acgne) e SUsbel s b RSP b 5o o

orth(;-Q{']lgnét% tgé b&tﬂﬁ'ﬁg efhd )§'léﬁél BNENE BT 239 thehRnpt¥ laB BRho-xylene
columm 39 Is de f eed

signed to conduct an overhead
colusinr(eatrshbwn) where Afht murith erthaxpeyé produstapracayiretovehendq Material

fromfie pRED A e S TIORS 76 GHEBHL AT RS L TRBBL e/ o
alkyRbirhicBnd € & H88R4180Ys Fdsicdubaeh®Narb@@icsdolithi 3tab discussed

para- xyl ene separation zone 43, so it is nore
abovef ficient to renove this material upstreamin xylene

0051 TS TR BUAERL RS h SERAER b B ARt

procBalod ax Mgt eaR paratidroproe&@B.ootid of BB Aardviatie kh@bn fir thenart, and
the | ower part of the xylene colum 39 is w thdrawn.as
preferaly s basad g FheadsQmi KhsaParaipR RIQCRSSH Uk éisPiiptﬁ‘ﬁt gparaien can

g ul iy ; : 3
ol P G SRR S S, Sy B
in thafedab kiesseparatiomeni8B extradted alodgedd thaparatxghmy, fractionated out ina
I T T N N
Havi?gtffn?s[ﬁn%sior GRS LAGWE For QB@E%%E hh@hexifdity ﬂlﬁ)e%{ﬁfgﬂﬁh‘@ﬂylene

i gl
reamrich 1n CS and Cl yl aromatics sent to the
columna9sside\ang toloenezio e B6riead fronothectylenn columaddoulil bpagmoved from

xyl enes and benzene.. .[ 003 Al.ternati vel i f . .
the T R e MEEeH S e UL SRR AR FAr o P frangalvtation unit
36. X¥hyemigh paktyPard-RyleeShBaRd, dshi FkLpratsithhh 9P &k We @tire para-xylene,

nmet'a- and Ortho-xyl ene and drop a targeted anount of
is removed from the process in line 60.

1

[0032] The raffinate 45 from the para-xylene separation zone 43 is almost entirely
depleted of para-xylene, to a level usually of less than 1 wt-%. Hydrogen and the raffinate 45
is sent to the alkylaromatic isomerization unit 51, where additional para-xylene is produced
by reestablishing an equilibrium or near-equilibrium distribution of xylene isomers. Any
ethyl benzene in the para-xylene separation unit raffinate 45 is either converted to additional
xylenes, transalkylated to a Cy aromatic, or converted to benzene by dealkylation, depending

upon the type of isomerization catalyst used. As discussed above, a stream of C;-Cy aliphatic
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ort ho-xylene to the bottons. The xyl ene col um bottons

are then sent to an ortho-xylene columm (not shown)
wobk@rastigh purity ortho-xyl ene product is recPUBUSI07/068838

overhead. Material fromthe bottom of the ortho-xylene

colum is wthdrawmn as a streamrich in CO and Cl10

al kyl aromatics and Cn + material and is passed to

hyaryergias L Ry g G e i B S S Ry RRE R and P g

hydrbéaBdrsQRaIntGhysiark it #alcbBverflo® ﬁf-‘étﬁyIQfen@éhead K0kepdd, W presence of
separati on process, both of which are well known in

the GrHes aliphatichiirprasas abihy reactioa suyemalione faeths cpryspeon of any
ethyISbeeDn%en%tt g(ple% QOCE%?)en %%?ebraggil% r ﬁé $ECR ?ﬂ@gﬁ%ﬂ?@rogﬁﬂo%s further

recover € par a- ene |n a

alloWﬁﬁQMeeﬁMt e sma&szul‘mype‘r&&ddualovte@Itmatm t he feed to
separation unit is extract,

(00330 o IR Y| TOmEBE o G LRI 31 el S EBnasid with an
1son1%ﬁzat%dca{aF5%Pum H&ﬁﬁh&éftlcfne&}‘nﬁiti%% t Phd B8merization catalyst is typically

ransal k tion unit 36 via line 59. Having finishing
comp@sledl ofia ﬁﬁ)lerlulao\mvé compptentyia nadtiloempaderft] andi i 1h®1’g9nlp pxide

er at oI um 39 singe,an ene
complinbeldhaign of o et TSR maPtn ST bt PsbEeptalyst
perféiiitd Re&wB&a @hybtBRRe RORRHEionAnt RehyldeRk &R dgIkgRtivAdepending
58 and recycled to the transal kyl ation unit 36. Very

on oférgh dgmamd §Dr bemzgn. yCelirﬁ@qmrxbldutbﬁ maojeculiir gieve snagrhsither a zeolitic

alunﬁ?cbs@écgg eora r}o[ngzgf) 836‘53%1 Sigye, ¢, Th | na%/ glﬁﬂ]éﬁc%mcta{%e(ﬂr zeolite)

com@&[eﬁt %plangissedar @bd:r@zibxlzz@ﬁl@te4‘3hica uailmﬁwhe staidtiires yf MFI, MEL,
eted of para-xylene, to a_|level usually of

MTWokH Tiawd E5B (Rt Gommaintion o Zeelite Neimeb l#bio)ss bedpoglye, or 2
morgle aITEX L\?I(—%@ﬁ cSn 1§8H§Js‘1&/@§§ 1cgg§f Enesar mm | : S/ﬁEL framework

iohal para-xylene i's produc y reesta I ng
type@,fklspt%wlllyl Neie0 Nl pdir cneaur -nﬁﬂ{el bf the mmmlmw:)rlmypes; espgtially MAPSO-
ene i Soners. thyl benzene, i a en
31, @éﬁél%ttpéh? UH{as O.f ol §\[{%ICWS€ W) flﬂg}e B*Ebziﬁaﬁt%%“ap foston,
8dgliatdgoNgo) XY he AR &g&%k tatied 4 ot fﬁ%ta@&&ﬁﬁéﬂe%t d
Masof coénver d t o engén by {é,éa kil ation, dependi ng andmay
includean optiendl ypee roétal modiier canpawniciatadiiyion tathedioblesmetal or in place

o eSS, 0 SSPLTE S BREH SSER Bm,

pallaQYuxﬁ‘ Nfodrual, HahafinG, SdhRC MdRRR AT Thé Bﬁs@ﬁrf%ﬂllﬁie@éctddﬁfrom the
he conver$ion of ethyl benzene to xylenes, the

grouprceessim dffrheriem Oin, geiradniphalend cabalt ickeh gisdumngallign, zine,

o yslgrg)ﬁl?g{f] &aﬁlﬁu@{la:ng I;}ng{l%é’s thgr%%fcn Olﬁlnforgg‘ér Iglgtagfna§%¥ combined with
anotﬁgrtf&ge Rletap b biith HysblOgarab OSl@tabeth{ME fneddl hﬁh‘ﬂmﬁt@ fin theésomerization
catagfgt:rtp@;&gﬂrggé)soulct%elsos\{#% \))/Vlt(})l%?er raagge(:j frgrtn Oal {o 3 wt % preferred. Suitable
zeolite amounts in the catalyst range from 1 to 99 wt-%, preferably between 10 to 90 wt-%,
and more preferably between 25 to 75 wt-%. The balance of the catalyst is composed of
inorganic oxide binder, typically alumina. One isomerization catalyst for use in the present
invention is disclosed in US 4,899,012, the teachings of which are incorporated herein by
reference.

[0034] Typical isomerization conditions include a temperature in the range from 0° to

600°C and a pressure from atmospheric to 50 kg/cm2. The liquid hourly hydrocarbon space
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[0033] In the alkylaromatic isonerization unit 51, the
raffinate 45 is contacted with an isonerization

W@ 210al1y®17 under i somerization conditions. The PCT/US2007/068838
i sonerization catalyst is typically conposed of a
nol ecul ar si eve conponent, a netal conponent, and an
i norgani ¢ oxi de conponent. Sel ection of the nol ecul ar

sieve. c nent . al | cQo troI C t -1
velofoidpe fRpadoriDin Rbn PO ks rafers & s ded- he
hydr8thtdiPeniRrahe eahlw! 1ﬁtat1ﬁi[ktﬁix% Qﬁﬂﬂa Uk I9Mdedghicod@immgstream in

for benzene. Consequently, the nolecul ar sieve nmay

be
a ling #6 Rt hydrogasttothydrosathen mesde ratioat érO@? 02:IhenSz ke mf)ﬁee and
prefiF A oty S (18, I dfas el BRI ald £8 For fmerization, then
nohﬁ@ﬁk&i@ad&ﬂﬂ@hhdmmiude the structures of NFI IVEL,

MW MI'T and FERthUPAC Commi ssi on on . Zeol |
[0038b e richetiyesy frog %isﬁn&eé‘éi‘t}qné‘m‘oﬁ nEAE Al lfést afpjgture of
xyleﬁeg% ﬁe%?k!é ?nenﬁﬂ 5% %?orﬁia?evs%h'ttér fré(@foﬁﬁlldnyzo‘ﬁ@ %40‘Th@i‘3r1§no need

0 e L framework types, especially ,
for adradittunalkﬂﬂheptaﬁizemmﬁ@bétmmeﬂmnbomqm!eson elslpem:d the qu.formate

MAPSO- 31, di At . f
spliy o E0T s e BRSPS e ARACOTBEEL Gy bRggyed o the

refoé{a‘{je ﬁﬁltteflﬁg(@onaﬂg}ﬁzdﬁ%tﬁlth&@l’iﬁp@@ﬂfgt subdtBiht§ad Chpital Soss and ongoing
[ e netal conponent, and may include an optiona

utlhtmas:estme The Crodis leidrerarhson érat wonlddia e beerremeved Eomdhe sylenes
f th b]
in o §refhegl af p AERPRPGeE corbrony B Caf Bhuy o P gt ke

fractuﬂdah&dwmwdma@bpmtea Bohemne ien@stherem  and 1 ri di um
The base netal is selected fromthe group COﬂSISE

[0036} r Hssprtmely the agaratan PURPlex ehthe REwBaY inverkiopjdisplays Secellent
i ndi al [
ccongfifl Rl A Tim b ncl AL R HIPARS HlpI & Tk il es in
capited édstsadiﬂtdpefatihgsestﬂﬁhabn irﬁpromérhbhta)nrth(bfeeuxmainahvestment in such a
Suitable total netal amounts in the isonerization
complgXal yst range fromO0.01 to 10 wt-% with the range
fromO0.1 to 3 w-%preferred. Suitable zeolite anounts
in the catalyst range from1l to 99 w-% preferably
between 10 to 90 wt-% and nore preferably between 25
to 75 w-% The bal ance of the catalyst is conposed of
i norgani c oxi de binder, typically alumna. One
i sonerization catalyst for use in the present
invention is disclosed in US 4,899,012, the teachings
of which are incorporated herein by reference. [0034]
Typi cal isomerization conditions include a tenperature
in the range fromO0O to 6000C and a pressure from
at nospheric to 50 kg/cm*. The liquid hourly
hydr ocar bon spacevel ocity of the feedstock relative to
the volune of catalyst is fromO0.1 to 30 hr The
hydr ocar bon contacts the catalyst in adm xture with a
gaseous hydrogen-containing streamin
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a line 46 at a hydrogen-to-hydrocarbon nole ratio of
from0.5:1 to 15:1 or nore, and preferably a ratio of
wo e@m®7057to 10. If |iquid phase conditions arBCT/ES07/068838
for isonerization, then n o hydrogen is added to the
unit. [0035] The effluent fromthe isonerization unit
51 containing at |least a m xture of xylenes is sent
leqgﬁya line 18 to the reformate splitter fractionation
e 54. There is no need for a traditiona
dehept ani zer col utm between the isonerization unit and

the reformate splitter fractionatjon zone, the entire
ef 11 YbRIocEYs ToRSOMEUARE KYSRGSHIMPMEISINEnay be passed to

they 1Eﬁ{gea ' m 'iﬂg%h%%é&? A8, ad ¢ bef fhati

sa@? Hg&% st anit%lp%lk&égg{)?({ all?r%cost S andt ongol ng _ust [ {i ?);hgsl,c

cost shydikiverbOris mitmars extyadtive disbibaiontzont awbseparating @ bpéemns
renoved fromthe xylenes in an.overhead of . . .
dehe SrARRICRY ARG S RUPRENIE B el 31 pljgne, a sidecut aliphatic

r ef oryiRtRasidht bk Edmsiish -CoRligte hHdroadtboise pal &t @drhead
from}?}ﬁe >E(lyl enes thernzl(.;r [ 0036] Ac%%r di g% t he
P

ar omedipbaticydrcasbons streren praesig ¢ e APRAC By digrarpens;
] ent ic benefits. i .
G HRENRRATE b fpet AR E TR L OKBARRL (G pharie

and aparahibdgs GOgdnsrateadshbaantigibr ohemefite sidedun aliplatior n
on investnent in such a complex. CLAIMS: 1. A process

for ihydmsaTbenhgrsapt etverrisip s phRfatic By dRitPafuci ng a
f e?cg 1ﬁ‘§r5cﬁﬁ?}ﬂ ﬂ%ﬂsginﬂgllybgcﬁ@&@ free SQAEUSR Qﬁeheﬁ‘i'&%y@ﬁic%ons stream
al rphatic 0 [

rocarbons 1nto an extractive distillation
zone @ntrisiRataCi diphatibbydrocmbarsoimalro genhymt Duar-gpnlsbrium xylene
stream conpri sj ng benzenq. and t ol ueng, a si.decut. ot
al i pHAERE RYWFSEEBBRL I PEY BEHEEIL FHigneEAegn 1somenzation
al i phatL ¢ EHRLP SRTBARBIZa ML aBlly PHEENRAG a8bh BHRifiéns and generate

hydr ocar bons stream conprising C5-C7 aliphatic
hy dr cmasdoerszatiph ponerefi¢m gomhuasisg getetryletei phat i ¢

hydr acar bons str.eam c rising C - aliphatic .
o o mevies BhORENL SRER, He lbarerireta 1R L8 b prises apolecular
sievS ESIRSdHen i@t doshpaHEH ORI IAANGr g aikiE BRIMe COMPOh &It Ad (Bé- C8

al i phatic hydrocarbons; (c) introducing the .
isonggipaticantonditiops sehpréseta temperagireiucthe r@gﬁgwai Pcto 600°C, a pressure

oSSBT SRS SR IB T I iy omo

30 hetlr eam conpri sing a non-equilibriumm xture of xylenes
into an i sonerization zone to _contact an jsonerizatijon

caBal Thetpragess ebplaim } Aprthsr COBRUFPE BAEINGARE Rptiqrs gramatic

hydrocarbons stream comprising benzene and toluene to a fractionation column to separate a
benzene-enriched stream and a toluene-enriched stream and passing the toluene-enriched stream
to a transalkylation unit.
4. The process of claim 1 further comprising:
(a) providing a naphtha stream to a hydrotreating zone, wherein the naphtha stream is
contacted with a hydrotreating catalyst under hydrotreating conditions to produce
a hydrotreated naphtha stream;
(b) passing the hydrotreated naphtha stream to a reforming zone, wherein said
hydrotreated naphtha is contacted with a reforming catalyst under reforming

conditions to produce a reformate stream comprising aromatic components and
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an isonerization zone effluent conprising para-xyl ene.
2. The process of claim1l wherein the isonerization

W@ 210al1y®17 conpri ses a nol ecul ar si eve conponenPCT/ES2007/068838
nmet al conponent, and an inorgani c oxi de conponent and
the isonerization conditions conprise a tenperature in
the range fromO to 6000C, a pressure from at nospheric

to 50 kg/.cm', and _a |jguid  hourly hydrocarbon ac .

vel odttgein B 34 ndTehyiraiisathoB B ATy RS orgying zone
CONPrihilti iR FSleRBmbiestRAhisaPRaiafdBick 6f Bk asdChamblighter
stream conpri si ng benzene and tol uene to a

f r acthydriseibons;@od urm to separate a benzene-enri ched
stream.and. a tol yene-enri . [ e

t ol<0 auOR Rk eSS MeAPGH BE LBRT AU DARE LhhO T

The ph@pesdendf oelbd ondbihed §tham, eoamformangspliita) fractionation zone
provi di ng a naphtha streamto a hydrotr eatiﬂr}'jg zgne,. )
wher d¢ Rradyee s SeadireanceRi#TIae buRERR: {ltenf 1 Gs-Cs aliphatic

hydr %&g%%%b%g%%gfr aﬂ(ﬂéﬁe %@qﬁﬁvig%’ Q8L é?)glz;ﬁ&f‘gfetahp ns

to produce a otT eat nap a stream (b) passing
t hg. hyhk pioceatof dlaima g vheeeis thedairdtreating edtalysti cogipziseseg component

wherejn said hydrotreated napht is contacted with
of cqbal griierg n%ngla%g}%q» a&ﬁ@@?ﬂ%ﬂéf)gﬂfm&g@% G G Bmgglen Oxide, and a

comPSRAVSEnSrgh ik %\%ﬁ@tsﬁpp?ﬂrf SRIthé HW}B{re?a{tﬁg Bh@BA] Comprise a liquid
onponent s andwher ei'n gafes and C and |ighter

hourhyspacreelbotysframé ¢ erfod b i aratih ef hedrogeri tagraplhe feedstock from 50

uht i i,n the refor e,Stream substantially free
to liﬁeﬁﬁ‘gé’éﬁ;’%ﬂﬂa PEFSYR Tt Eoe%sslf\%/ﬁlpg]car bons; and (c)
| i ophieGirH@st bECIsia] £ viBlet Gt keoriapdataligt ¢kt 2 &rdton
zone effluent, independently or in a conbined stream
compeneat pleﬁ@rmﬂr@mstpﬁﬁf peecond gempensy modifies metal panghadrde
the feed streamc L. Nj . -
comptRg} RpFstiss G APBYR M B rHRh Lo AGHE N e dtiFhourly

spacByélbeieairben .ens 5.0 hed, statieanhydrogdihe Ipdomasmndtom 14b i 4noles of
wherein the hydrotreating catal yst conprisgs a

hydreggrpRanatfile of napbBu ndikpraeust rﬁ‘in@r(%fo Dkgen“a conponent
f7. F‘ﬁleﬁi?g&gmaé ?ﬁﬁﬂlel-b‘&ﬂgr‘ri]sgﬁg:ox' de, and a conponent

0

of "i norgani ¢ oxi de support he hydrotreating

c qadisepaatnghopyleae amd héayier dydrovarbyn spanhed se¢ape it 3 xylene
froml1l.0 to 5.0 hr , ratio f(?gﬂro en to aJéshtha.h.C
f eedsTAsERIAIOF 708D A 044 R AYPISA SHANSS SRR P epBifich in C,
10 t 0n3% K@k Gifomdtic hRRCRHBAESR! Of +EbRipBh¢htsher ei n the
reform ng’catal yst conmprises a first

(b) passing the stream rich in Cyand C, alkylaromatic hydrocarbons and C;;+
components to a heavy aromatics column to separate a stream rich in Cy and C
alkylaromatic hydrocarbons from a stream rich in C;,+ components;

(c) passing the toluene-enriched stream and the stream rich in Cg and C,,
alkylaromatic hydrocarbons, or the combination thereof, to a transalkylation zone
wherein said streams are contacted with a metal-stabilized transalkylation catalyst
under transalkylation conditions to produce a transalkylation product stream; and

(d) passing the overhead xylene stream to a para-Xylene separation zone to
concentrate and remove a para-xylene enriched product stream and generate the

non-equilibrium xylene stream of claim 1(c).
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conmponent platinumgroup netal, a second conponent

nmodi fier nmetal, and a third conponent inorganic-oxide
waappostorand the reform ng conditions conpri SePEI/USPOT/Eb8838

hourly space velocity from1.0 to 5.0 hr , a ratio of

hydrogen to hydrocarbon from1 to 10 nol es of hydrogen

per nole of naphtha, and a pressure from2.5 to 35

O kel ST B SRR A

comf¥iel & RElitS bEBPHREN adnetyll @aohé@siddamdhb@aniz oRRletcomponent.
produce an overhead xylene streamand a streamrich in
C andhersocsskyi daighhriherehy e sl semponag 1seelegted from the group

c s ( .ASS| . i i -and . .
cons§ AL P ARAE LRI AR Sl g Ry, i
gernf¥@RMy, 1eddp eataltesickel] indiunt, gaBiepg atceuranisht, dgsprosiwh, thalligs, and

. and C 0 al kyl aropati c hydrocar bons frqg%a stream.ric 1
iy SEre g Hhschee HieompEfeTy &S S i Frum 7 TR CORINipR 82 pentasi
zeolﬁé,%%%@ ARBel DRoSddnRBIESE DrinfixfaPesaRdeH10 al kyl aromatic

ydrocarbons, or the conbination thereof, to a _

t r aGiSEiekydass oficlzion® whineiretha teasadkydatrosanesdigioas comprise a

cont act ed_ w.th tal -stabilized transal kyl at.i o
tempeEUE S AP SBP ek aroh 106 A B TRs YL f Bl howty spece
velotitPRsdlokyicatg igal product stream and (d) passing the

over head xyl ene streamto a para-xyl ene separation

zone to concentrate and renove a para-xyl ene enriched
product stream and generate the non-equilibrium xylene
streamof claiml(c).8. The process of claim7 wherein
the netal -stabilized transal kyl ati on cat al yst
conprises a zeolite conmponent, a netal conponent, and
an inorgani c oxi de conponent. 9. The process of claim
7 wherein the netal conponent is selected fromthe
group consisting of platinum palladium rhodi um
ruthenium osmum and indium rhenium tin,

germani um | ead, cobalt, nickel, indium gallium

zinc, uranium dysprosium thallium and m xtures
thereof and the zeolite conponent is selected fromthe
group consisting of a pentasil zeolite, a beta
zeolite, a nordenite zeolite, or mxtures thereof. 10.
The process of claim7 wherein the transal kyl ati on
conditions conprise a tenperature from 200 to 5400C, a
pressure from1l to 60 kg/cntt, and a liquid hourly
space velocity fromO0.1 to 20 hr 1 .
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