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US 4,341,914 to Berger discloses a transal kyl ation process with
recycl e ofreghtbalate intermediates. Accordingly, an aromatics complex may be configured in many
different ways depending on the desired products, available feedstocks, and investment
capital available. A wide range of options permits flexibility in varying the product slate
balance of benzene and para-xylene to meet downstream processing requirements.
20 [0003] A prior art aromatics complex flow scheme has been disclosed by Meyers in the
Handbook of Petroleum Refining Processes, 2d. Edition in 1997 by McGraw-Hill.
[0004] US 3,996,305 to Berger discloses a fractionation scheme primarily directed to
transalkylation of toluene and Cg alkylaromatics in order to produce benzene and xylene. The
transalkylation process is also combined with an aromatics extraction process. The
25  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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al kylaromatics in order to increase yield of xylenes fromthe
process. The transal kylation process is also preferably integrated
W th a parggywhemaogepar ati on zone and a xylene -1 WO 206 /skarDds83s
PCT/ US2007/ 068838 i sonerization zone operated as a continuous | oop
receiving m xed xylenes fromthe transal kylation zone feedstock and
effluent fractionation zones. [00061 US 4,642,406 to Schm dt
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to treat gasdo zrefamattliquzlintogagwits rsframyrymgw mqiﬁ ePininarg prpferably a

di sclg %J%@énogr?ﬁﬁmﬂ{eﬁﬂﬁﬁ Op%a"'!‘l garégtgler{}gqlf&om a feedstock containing

c. al /3t with a zeolite that is
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[0011] US 6, 740, di scl oses. an 0 | CS CO X
as conpar&d4E6 a“‘g %F?fa i%f?’ iCBWQthngﬁr@ﬁéﬂP YiArQtra gﬁé‘%swn%?n@%{gﬁ Vx[‘]’e%;l]nd
processi Nga3yeRsmSitalp Afohtes@EOASIPRM 12 and a hydrogenation noble metal such as

platinum. Sulfur or stream is used to treat the catalyst.

20  [0010] US 5,847,256 to Ichioka et al. discloses a process for producing xylene from a
feedstock containing C, alkylaromatics with the aid of a catalyst with a zeolite that is
preferably mordenite and with a metal that is preferably rhenium.

[0611] US 6,740,788 discloses an aromatics complex flow scheme which, as compared to
a traditional complex, removes items of equipment and processing steps such as a reformate

25 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

30 is increased through the addition of a stream rich in Cs and Cg aliphatic hydrocarbons.



25 splitter colum and a heavy aromatics colum. [00121 Thé present

i nvention provides an aromatics conplex flow schene arranged and
oper at ed sAdv@ M®T/130%7r adi ti onal deheptani zer col um i n tHS/RSAEH G888
recovery section may be elimnated. Wth this invention, capital
costs are reduced, operating costs are reduced, and the yield of C8
aromatics is inproved. Furthernore, the efficiency of the

isonerization unit 30 is ingiaasRtOFqEEHMNYENEM tion of a stream
rich in C7 and C8 aliphatic hydrocarbons. -2 WO 2007/137017
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napht ha into para-xyl ene. 00141 The Figure shows an aronmatics
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present invention does not include a, deheptanizer coluymm., 20
DETAI LED PiEaethjehstityjiondromfe ralRrenie mﬁer fractionation zone overhead is recycled to the

isomerization unit. The aromatics complex of the present invention does not include a

deheptanizer column.

20 DETAILED DESCRIPTION OF THE INVENTION

[0015] Feed to the complex may be naphtha, but can also be pygas, imported mixed
xylene, or imported toluene. Naphtha fed to an aromatics complex is first hydrotreated to
remove sulfur and nitrogen compounds to less than 0.5 wt-ppm before passing the treated
naphtha on to a reforming umit 13. Naphtha hydrotreating occurs by contacting naphtha in a

25 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

30 component is in the range of 1 to 5 wt-% and the molybdenum oxide component is in the
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10015] Feed to the conplex may be naphtha, but can also be pygas,
inported m xed xylene, or inported toluene. Naphtha fed to an
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naphtha on to a reformng unit 13. Naphtha hydrotreating occurs by
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20  the modifier metal component is in the range of 0.01 to 5 wt-%. The alumina is set to
balance the composition of the naphtha hydrotreating catalyst to sum all components up to
100 wit-%. The platinum-group metal is selected from platinum, palladium, rhodium,
ruthenium, osmium, and iridium. The preferred platinum-group metal component is
platinum. The metal modifiers may include rhenium, tin, germanium, lead, cobalt, nickel,

25 indium, gallium, zinc, uranium, dysprosium, thallium, and mixtures thereof. One reforming
catalyst for use in the present invention is disclosed in US 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-l, aratio 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

30 to35 kg/cmz. 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

Cq4 and lighter hydrocarbons. Therefore the reformate will be substantially free of gases and
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of a first conponent plati humgroup netal, a second conponent

nodi fier netal, and a third conponent inorganic-oxide support, which
is typical IWORMGAIWUr ity al umi na. Generally good resul PET/EHR207/068838
achi eved when the platinumgroup netal is in the range of 0.01 to 2.0
w-% and 20 the nodifier nmetal conponent is in the range of 0.01 to 5
w-% The alumina is set to balance the conposition of the naphtha
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gases, and : [ Iy LEC . : I i |
A T
PCT/ US2007¢0ma888& leaSormrfrhcliomgtive colhmdr dbardfomste splidertfartionation zone 54
"substantially free" is nt.herein.to defi t he tream as.
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hydr ocar bpfgodiishns picRidareaby, ¢;,n0d Ypiead fiphithaydbeahes-idadihe Qhssba ayicheS4

and |ighter hydrocarbons. [00181 An optional clay tregter . (not shawn
may be usBId'S‘teﬁn‘thgg‘thoé‘s"f’ thfongnSrsYIFnSS: i‘ﬁ?’i’l‘c&ﬁ{ gand atnﬂée%"l‘% 15

treatgr, Ry&biatsonid 4 1iRE2D O IBIche BRis-eQfidiRA str@nfGn ikt 22 \#diCie bsitom of the
removed downstreamin the aromatics conplex. [00191 The refornmate

conpri si nigfemsireplite fragbenatipn Aenei 34s saht AN PR 5O VEY BUAR P HeEsbed r ee
of gases Qélgwﬁ&tﬂ@&o#kﬂ tc%&giw ocarbons in a line 9 is conmbined wth
an et hyl benzehe deal kylation and isonerization unit effluent in a
line 18 af®28nt Ling 24 coefaimngiokiengpandtlishter hrirpeaghoni is srat foormeio distidatiopi a
a line 19,108 27 8 o MBkGSBliabdH zoht Mlch QRAbLAL HRMRC 3l BARGE Bloli¥er
20 stream in bottoms stream 29; rejects a by-product raffinate stream in a line 28; and produces a
C;-Cg aliphatic stream in line 61. The raffinate stream comprising contaminates that are
lighter than or co-boiling with benzene may be blended into gasoline, used as feedstock for
an ethylene plant, or converted into additional benzene by recycling to the reforming unit 13.
The use of extractive distillation instead of liquid-liquid extraction or combined liquid-liquid
25  extraction/extractive distillation processes may result in an economic improvement.
However, liquid-liquid extraction is a suitable alternative.
[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,
30  asolvent 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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conprises at |least one fractionation colum. The reformate splitter
fractionation zone 54 produces a toluene and lighter fraction which
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20  aliphatic hydrocarbons that were removed in a side-cut stream in the embodiment described
in the previous paragraph. A solvent removal unit (not shown) may be used to separate and
recycle any solvent in the overhead stream. Then a fractional distillation column (not shown)
would be used to separate at least some of the C5-Cg aliphatic hydrocarbons from other non-
aromatic hydrocarbons and the separated C;-Cs aliphatic hydrocarbons would be conducted

25 to anisomerization zone as discussed below,

[6023] The bottoms stream 29 from the main distillation column 27 is sent to a solvent
recovery column 64, where benzene and toluene is recovered in overhead line 65 and 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-

30  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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5 or tetraethylene glycol. The raffinate streamin |line 28 conprising
nonaromati ¢ conpounds exits overhead of the main distillation

col um, whiw@20H#s7Bist t ons fracti on contai ni ng sol vent BEHIUKOZSHRSS
exits below. Oten the raffinate will be sent to a wash col umm (not
shown) in order to be contacted with a wash fluid such as water and
t hus renove any residual dissolved solvent. The side-cut C7-C8

al i phat i crhydraeasb 9{&&%&3&%5%&%&95 g@&;(ﬂ)@%&%%@ THIG AU ifre ged

trace sol vent renova nmove residual dissolve
sol vent . ifHeestbIohnnd alling 66 ¢ ieeyvicdfte tansstiylation it 3§ erds e@nbiged with line 6
i ntroduce

to an.iso i.zati o i i in detail bel ow
The subst Oﬁ{?"z?lr‘:&‘) %%}g@g‘ﬁl?&?nr%ngt @Pg‘?{%ﬁ%ﬁ%&?ﬁ‘g&ﬁggmre than 10 ppm
sol vent ajed2gy ef @hatullyenaoverigag fiohawnldenppriusao Biepissed o tramselkglrbodinieit

of the inventiagn he, trace sol yent renpval. zone, 62 is a wash col um
and i A an‘é‘t""ﬁ‘@? ge?ﬁ%’&?‘i’%ﬁ‘ﬁmﬂ?‘i{cﬁ%“’ﬁt@ﬁ ?ﬁlﬁl%‘mﬂﬁé’ ﬁ\ﬂ;@g‘?%dﬁ‘l 38‘?1%15

renoval  zeR@IPeorhBindl Wl £5rddRSithGe Oy aid C&)Qﬁ@?a}omﬂicam lifieet Ingbduced by 2
enmbodi nent, the extractive distillafion Zone may contajn twg nor e

f r
col urms  weay aromties ehurmé end/ehagsed 114 3 e Yrio & taprrlindatga e i363f&r_ above
and one of. ARSy of bk lertdl $id denBineOM 1Ok MRS ssell Bardiby, ﬁllegﬁméﬁi' IRR

the overhead fromthe extractive distillafion colum would contain

t he non- aé®fremibentepe dyensdhans 56 mey helcorgbingrbwidy Ligst. 20lterhathish pash of lines
hydr ocar b hat r emved i |dle- ' iqrent
descrlﬁbed&rﬁ%hgﬂ{ﬂéne\gﬁé\g/? (r%lsn %paeglg%n?l é"glﬁtgdig%dgﬁ{?eﬁlgar rr[?\?gluglgﬁ?t ?\lg[ttﬁgt
shown) neyeibecansted o separate and recycle any solvent in the

over head stream _Then fracti. |, distillatian.colum ot sh

ol 0 he BB, s Ry B R e it e ioke e s Do BN
hydr ocar bgqgr fraRakoliet cdh@iondr referrity ehtAlgR ionsalandbiliRe raepikyhtied
C7-C8 al i phatic_hydrocarbons, woul d_be conducted 25 to an

i somer i zatAtstz Shd Al crrpisetR ol somperS R Mt CABPPYHE 289 prippteseic
fromkhe smidcdishbhd abt Qéblifé)éo%l(ﬂan&ﬁ typhcalf M eithér %J&_%QJSN e&lite, AGAMEIYde

colum 64, where benzene and toluene is recovered in overhead |line 65

and the tholsiresieres of MEL &kl 4T Wa MoK ensiiER  URNCcFomuaispign sadediiigk t o
the main r%él&ﬁé;%t 5,%&%&5&9 Q%Z-mOég o BROMAUY i) medg%}xteg%ééli{ey THepgane

and toluené I'n e’overhead 11 ne romextractive 30 tillation
and sol vemtmporemivtgpivallyypi oailé meek odmssme@l. ithedtoblpmmasal inaplateum-eravged

om0 UL RSRASIS Y5 DA o B AR o
renoved fHenelixeBRc@E Yrom hebtotp coBisting bf thenifim, tin, germanium, lead, cobalt,
nickel, indium, gallium, zinc, uranium, dysprosium, thallium, and mixtures thereof. The base
metal may be combined with another base metal, or with a nobie metal. Preferably the metal
component comprises rhenium. Suitable metal amounts in the transalkylation catalyst range
from 0.01 to 10 wit-%, with the range from 0.1 to 3 wt-% being preferred, and the range from
25 0.1 to 1 wt-% being highly 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, preferably alumina. One
transalkylation catalyst for use in the present invention is disclosed in US 5,847,256, which is
hereby incorporated by reference
30 [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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-6 WD 2007/ 137017 PCT/ US2007/ 068838 Toluene is al so separated from
benzene in benzene dryer columm 56. The toluene is renoved in line
66. Tol uenevo mobit31¢1766 1s recycled to transal kyl ati on upgtosIGo@6ssES
conbined with line 6 for recycle to transal kylation unit 36 to form
addi ti onal xylenes. [00241 The tol uene overhead fromtol uene colum 8
is passed to transalkylation unit 36 5 via line 6. Before being

i ntroduced.into transal t|o t 36 t ol uene

uoual 1y OIS GATRE It it Pohers e e B ag Peb i ol
line 41 pkﬂ%ﬂ%e&&p@sa bfavyersio® MRS Boe Bl spade valoanﬁigﬂf&ﬁﬂlgéﬂm\thﬁaﬂge of
l'ine 34tothetransa}kl t on um%%%gfor on of additj.ona

oduc
xyl enes aH@MHehPeidi ?CH 1SRE i t@&?ﬁ“fyé?te&] YapPLRKEe 4 IPF

66 from bﬁ&%&x@@oﬂfyﬂﬁfge&ﬁlﬂﬂﬁﬁﬁ ﬁﬁamaberf%mm@@ed%m liqh{@ﬁ)hﬁse then the
Al ternatively, each of |ines 66, and line 41 can

i ndepéndeptersnce phydengerts qpﬁ@mﬁlt H@r@mtk@qegwmew.agso%%vpmm fopqstask
bei ng co ,
cont gc i egﬂvﬁ%’ Jd%&al%]:arpt ySI 1% ?’P%ﬁ&k(%{_ %)g?.'l %léé[yﬁ%mgl@ of bR lafo%?ﬁqmé ®pto 10

ansa yst er tran ylati'on
condi ti onmoleﬂper moelebfalk@drogatial Yigs ratie ofhydrogdn te allplatonmgd is also referred to
transal kyI ch catal yst conprises a zeolite
conponent? foahcygr%%rtrlfé”ﬁ °and an inorganic 15 oxi de conponent.

The zeol i [(mztz]o npo*neaﬁﬁuémmoeraﬂhb yransalkglatibee init3 e REM $6 the Zramdalklyfiombtripher

i ncl ude he. st ruct ur of UPAC

Conmi ¥s;i a%wn%@&@%?zswﬁ@m ﬁ)ﬁmg?\ﬁ\éﬁéﬁﬁgnf@é’w Ctl%?aﬁan rEdats e.
Pr ef er abl ypilank SasBBy AeRIHSZBRkihd B with R ¥Rk, toeil) aERiaviey Bf d&atbonk S
a noble netal or base netal. The noble nmetal 1s a platinumgroup

metal is eeingeqnducted Gpm yensallylation siEppadiaghonationeng r%? ip sk i ingn %
osm um %l%ﬁédd&MMn A A bhBs ke d??ér%hluhﬁl 0 51%@ gonfﬁglﬁfmohh@mgwﬂé@d into

consisting o henlum tin, german ['ead] cobalt, ni ckel, 1 ndium
gal | i um tolluene c@mﬁumltewgmibghaﬂmemnmw beimtrodwrgd i tetugreeoluheBeof .

The hase el Y 1DEEATH At dbl: 00UIEE 238 B IPLAkyin ot b

nobl e”met 4 onen rrses r
Sui t abl e imb&hcealmmnmxs aflﬂaetmecessnarwwolaw@tab&rfome alrgasts t¢ bagdividualm

and the rgRsced i B8 i St SBBFY 1 ghl'y pref er red. Sui t abi e
zeolite amousts TRe kﬁeneqe@cazblyy%cﬁo@rsgeﬂﬁeqmﬁadc@ corfiflexvtorfiprisps & flewivdiey
bet ween 1}93(12{% c%ﬁlmvl\f §9%andage?1ergll)lgf \eNll? Ii”u?‘t]chglr 1%<?llué(e a §rto‘é‘§§ ng?or E;gpaZa?zox\!iw of a{ least
20  one xylene isomer, which is typically the para-xylene product from the aromatics complex.
Preferably such a para-xylene separation zone 43 is operated in conjunction with an
isomerization unit 51 for isomerization of the remaining alkylaromatic compounds back to an
equilibrium or near equilibrium mixture containing para-xylene, which can be recycled for
further recovery in a loop-wise fashion, Accordingly, the xylene-plus-enriched stream in line
25 22 from the reformate splitter fractionation zone 54 is charged to xylene column 39. The
xylene column 39 is designed to conduct an overhead feed stream in line 40 to the para-
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

30 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.



The bal ance of' the catalyst is conposed of inorganit oxide binder,
preferably alum na. One transalkylation catalyst for use in the
present i nwemtiopm7py di scl osed in US 5,847, 256, whi ch i BCT/UE0&1N$5838
i ncorporated by reference 30 [0026] Conditions enployed in the
transal kylation unit normally include a tenperature of from 200 to
540C. The transal kyl ati on zone is operated at noderately el evated

pressures oad angj fir T i
reaction L0g2§}be ié/raf%lgp ggﬁgl\]/e_elf) Q’a ];m}tt %%%%%g%@fﬁg%%%%%%%g%%%
IRt i ienisrtpapir ket e B pentutbo i
conver si o?:n.ﬁe o Fafﬁbgﬁm}e%b*af%%&?%éota@‘yg%fﬁwﬁ?ﬁ‘9 }P§§ﬁ1s”tﬁﬁ°eduﬁ%inlatg of
from 0.1 f@vylroktatits collien § aaestaaokerheadntredr Hak nyC § mdrts phlkyllsadreddics tine

t he vapor phase and in the resence of. hydrogen, s I'Ted via aline
35, 1P 1 rﬁﬁ%m@mﬁ femprhotisat Piyeq @%ﬁﬁ&@?’mﬁt 4l #hdb %t‘rf%@féﬁ*é@ﬂb‘fl& n

hydrogen &SRt i 9l arohhidd s e thahQfkyhYiGh Q4RB6 for Re&RELA b Mk
the feedstdock '&nd recycl ed hydrocarbons in an anount of 0.1 noles

per nol e wflewes kyd bangergt i cs up to 10 noles per nole of al kyl aromati c.
This rati hydp . : | Gl f 0 xvI2Se col
hydr ogen ggﬂydr %étgtgg%#]égéﬁrﬁ% %eglg?}fb%ﬁg%gg% ggﬂtﬁ C??%’%qi heXy cotmma
t r ansal kyisaiesigomedun inak86spls betvatn metat frel drihengidnk phddiop i tageteppreunt po
fractionati,on zon 2.throu line 17. | ransal kyl ati.on i
fract‘ioona?riﬂl?ﬁxé%’r‘?gog’fbPH‘émS'QL%& e gl rs}’ ogt?réls ?Lréerrt}éé\gles nt\}lggn ?ﬁtﬂ%oé%gg% th
t he benzegifumb Mot sitem) amerehegivineity tiyish-odateloriuct ib edcogeredontitehid dMateainl
transal kyl ati on stripper fractionation zo 52 in line.l.. Line is
Conb; ned” TP e the SReBBNEP Gy & RGPS BETaBiE iR o A1 Oy
conbi nat i gRyihRnlafty RAUE SOmhRHA and @ J4SRE tE RN T BrothatiN doblivkas by @hkonssetihe
streans may be i ntroducéd to tol uene colum 8 15 i ndependently. In

general , ##venbodi ments were streans are being conbined prior to

bei ngs i “@gggucegh% ﬁ%?.ﬁ%% %P%faﬁélsrbm&rngg?) Sbeib'é\seid%n%'f%@ti&ﬁ?@x@&tﬁllﬁ&ﬁioﬁor

the strea ob uced into the units w thout

bei ng conprioawel or §r00i@ Lt Thepaglienmoress dobrof widrarowel bnarn infike art, and
o | o SRR RIS ey APkl TEpSELAR S oy
| east  20reotver kighlynpard moaeylenadniadine 44 at high cabVery plrepaparinyxygdidund toluene
product f {nqc e egg toatLg g:%%riatclgn &%{‘B legﬁ(‘éctcd along with the para-xylene, fractionated outin a
20 finishing column 58, and then optionally recycled to the transalkylation unit 36 via line 59.
Having finishing column 58 allows for optimization and flexibility in operating the xylene
column 39 since any toluene in the overhead from the xylene column would be removed from
the para-xylene product in the finishing column 58 and recycled to the transalkylation unit
36. Very high purity para-xylene product, as high as greater than 99 wt-% pure para-xylene,
25  isremoved from the process in line 60.
[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
30 ethyl benzene in the para-xylene separation unit raffinate 45 is either converted to additional
xylenes, transalkylated to a Cg aromatic, or converted to benzene by deatkylation, depending

upon the type of isomerization catalyst used. As discussed above, a stream of C;-Cy aliphatic
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Preferably such a para-xyl ene separation zone 43 is operated in
conjunction with an isonerization unit 51 for isonerization of the

remai ni ng kybaiAeAti ¢ conpounds back to an equil i bripd@hediRedsss
equi li brium m xture containing para-xylene, which can be recycled for

further recovery in a | oop-w se fashion. Accordingly, the
xyl ene-plus-enriched streamin line 25 22 fromthe reformate splitter

fractionation ne. 54 i.s charged.to xylene calu 39. T | ene
o . 8 a0 BRRS e r ORI Saraver ot o eopeet: By bt 40
to the pagpirociidoBsBebaleaiated M #006n4&idnE ey Ebdead 1é ﬁﬁéneﬁtthepﬂ%ence of
having very low |l evels of C9 alkylaromatics (A9) concentratio

conpoundsthggy-Gsaliplptig hydracasbens é‘bﬁhﬁ E5RetQn g eHQyYs for e soRyersHnP r}laﬁ?é

par a- xyl e f
R L LR e b ey

st r eam i nellavnier 4@ ubitembe huecesyibBnepesatdirng loge empaiiticged directly to

the para e,

PCT/ USZOO@%%S&%@' @%%%f&ﬁﬁ%a’? 1o F’;éﬁza%“rog M A ¥QB%€%@1%%;4§[15 geniagied withan o

col um 39isbmentatibug caaipst asdea idootetipaon cendittamm Whe bmnb&ataommtalmmprcaily
tics via . the The

Cll+ materials yl aro | in

it ur e ctongrssdfhafle i ke et bR e o SeER e a5
i's Ih nt roduﬁﬁqstc géxﬁét Sele&lﬁﬁl\tﬂtl&rrﬁcblwtﬂﬁ&elﬁé)&dmﬁbn;ﬁz\mewecmobw ﬂ?&dta@‘str eam
richin n to a aromatjcs line is se r

bot t dfts s&fifg’élﬁi“ﬁeé’ﬁtweﬁn eepylbenaRisorRFTEzalion %V&F@%%gaﬁéﬁf‘%fﬁ??@ﬁla n
C9 and CL0, &l deﬁ{aﬁﬁr%r'b&%eﬁ@n(tjoﬂs@qdeﬂﬁy kARSI sALE BRy BOBRne3 B EdMtic
production of additional g enes and benzene. [00301 Alternatively,

i f ort ho-alyméngesilicae prn pa-gepbidmelgeyler sigve. Ehapolitic alpmenogijicap rzenlitein
I's desi gnc%gnoaoﬂem ﬁsoéiilgr P@%n‘{ﬁ%ﬁ DediRY, %%qﬂclgcf%t@%hs&%fm gigp a

t ar get ed anount ne to the xyl ene ‘col um
bottons av@ W,I”METMFERQH&?:A(E)Ebtmwssy:lnemeZeOht@INﬂmwnéiﬁbWE)s&bﬁmzeome‘prea

high urit ho- X ene rod |s rec d over
fr omiBhe. BEFEH of i e ik SeLER HCRY of FrioRs b ook
rich in G9penespEdiflly @AR@lI&rm& bf:ﬁlomruﬁlﬁl&%mhewnﬂd typasdespscigdda#SOo

heary ool LCeucol .5 oo Ol Seussed abeve te OO ThE, oo,
crystal | ig@td, BRd ed. 1992). The metal component typically is a noble metal component, and may
include an optional base metal modifier component in addition to the noble metal or in place
20 of the noble metal. The noble metal is a platinum-group metal is selected from platinum,
palladium, rhodium, ruthenium, osmium, and iridium. The base metal is selected from the
group consisting of rhenium, tin, germanium, lead, cobalt, nickel, indium, gallium, zinc,
uranium, dysprosium, thallium, and mixtures thereof. The base metal may be combined with
another base metal, or with a noble metal. Suitable total metal amounts in the isomerization
25 catalyst range from 0.01 to 10 wt-%, with the range from 0.1 to 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
30 reference.
[0034] Typical isomerization conditions include a temperature in the range from 0° to

600°C and a pressure from atmospheric to 50 kg/em2. The liquid hourly hydrocarbon space
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process or an adsorptive separation process, both of which are well
known in the art, and preferably is based on the adsorptive
separati onw@@ﬁgsOUSuch adsorptive separation can regevars:i @Y
pure para-xylene in a line 44 at high recovery per pass. Any residual
toluene in the feed to the separation unit is extracted along with
t he para-xylene, fractionated out in a 20 finishi ng col um 58, and

t hen optlo ]y th ransal k 6 ay |4 ne 59.
Havi ng fi¥i %%IYI?S{"EEI{‘-’@ %@ﬁgr‘f%\/\é °¥e ?m%B{?aﬁqtl%sgf g g q”érx}b Sty in
oper at i Nthdicadivh ef@act LB BatilytIn Sdrli@BraWith & ghseamlyﬂfbgbﬂneoman@emn in
fromthe Xx Iene c | uiTm wouyl d be renoved fr 52 tﬁg al xyl ene (Product
in the fi%I a hydrggen- @glysmarb%gﬂe efeIl%fo f%ncwé rlaRs Al imers: AT uni t
36 Very ﬁﬁbwIaaa(op@érawtbqanﬁaﬂégﬁase cBiiifld B RreAfe QTR MoBeritdlian, tBéh
-% pure para-xylene, 25 is renoved fromthe process in |ine 60.

100321 Theo hysltdgen iadderbtoftheyinit he par a- xyl ene separation zone 43 is

I t I I
al most - eryhs gl Y THEELL o0 nPREAEIAENEnit § PedhidiBUEh: 1URHRHaRbe | €5

than 1 Hydrogen an & rafrina IS sen _
al kyl ar onmtléeres issertpid @bnd Brto i efobfate wbiftteefratdnbmticmmhe @fbr"éhexgﬂb epecids

produced . b l,i shi.n I|br|um or . near - egui.l

G st bureok “BROaT e raakepbaEivess bt PR SLRe ettt
pg(rja Xyl e.ilpﬁtt&eflﬁz%ﬁ&iah@iﬂ zoHe ihle Eﬂtliré effakat of thel xsor@etrizbﬁcsn Wity iegasded to tcli'le

addi ti ona Xyl enes transa a ar onat converted to
benzdhe ByiUBAFRYIST faFHony %‘g%e zsﬁaverr%eS"I’ ah?ap.lt@%ﬁ%tf At origgine
cat al yst MaRds cdis. dhe 3&%@&\6&1001% 1BatvRAm IQHve EdenGBmatddiat the xyteBes\O

2007/ 137017 PCT/ US2007/ 0688 drocarbons is al so introduced | nt o
i somer i zatiaprvehead of2 deiapﬁ?@@eowlmarw%ﬂaﬂ passed © therrimaesBiE ar e

i nt er medi ne to xyl enes, the
presence 0 %Hiﬁn%%é%qﬁl p‘%ikitl c i}ydr ?fpgﬁﬁgﬁl n the reaction mxture
al | ows fdﬂﬂitﬂe cAmpectzsgth@aroanycs ceriplei of drezeerentinveniipe fisplars eplsen
nore api dI T e - | I

the i ¢ oot 8Eeals hef YOS YR ST SRt bl i bty
In the aldapitarcomandmpeﬂongcosmhnm imprdvemént dnhtbe reafrf bm atvestdibntiis such a
contacted with an isomerization catalyst under isonerization

condi ti orf&™ i somerization catalyst is typically conposed of a
nol ecul ar si eve conponent, a netal conponent, and an inorganic oxide
conponent. Sel ection of the nolecul ar sieve conponent allows control
over the catalyst
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10 perfornmance between et hyl benzene isonerization and et hyl benzene
deal kyl ati on depending on overall demand for benzene. Consequently,
the nol ecul ar sieve nay be either a zeolitic alumnosilicate or a
non-zeolitic nolecul ar sieve. The zeolitic alum nosilicate (or
zeolite) ~conponent typically is either a pentasil zeolite, which

i nclude the structures of MFI, MEL, MW MIT and FER (1 UPAC

Conmi ssi on~pogpgeol ite Nonencl ature), a beta zeolite, or a 15
nordenite. The non-zeolitic nolecular sieve is typically one or nore

of the AEL frarI'?"‘Mp%oceEszBPﬁom@ﬁﬂ:?%kﬁEﬁe)é cMB{idg: 1, or one or more of
the ATO framework types, especialTy MAPSO 3 1, according to the

vass. . Srd od. 150y ik PR Shcer ML AN Derd IR And 0T i

conponent, and may j.ncl.ude,an ti.onal bas 1 nodi fi er, conponent
a1 on 1o ¢ he ALBTS AR B R0 X BRSy B Rslh fny S ERERR R R
noble netal is a platinumgroup tal, is selected from platinum

pal | adi um rhodi um %PQRWPWIC @%ﬁhw&ﬁaﬂamwmﬁing%%m&ag P8teaP 4 s
selected fromthe group consisting of rhenium tin, germanium |ead,
cobal t, nickel, indpidagutghphaticfydrogaspons stipam FURPTiEREET O dlinkatic
thallium and m xtures thereof. The base netal nay be conbined with
anot her base net al , hpdrogirbdnsaandeinlceermeadadliphSin fyalpdoarhions stheamatoaiprising
amounts in the isonerization 25 catalyst range fromO0.01 to 10 wt-%
wi th the range fromCe-Ch atiphadic\yd@ecgpbedserred. Suitable zeolite
anmpunts in the catalyst range froml to 99 w-9% preferably between
10 to 90 w - % (b)and us@ing the gi@uiliphatiehwReiarsdds bteakbeoMpring THECs

bal ance of the catalyst is conposed of inorganic oxide binder,

typically alum na. (Mealis apRbEABIIs oGREAL ¥ SilbsfaBfialHSBIveR: fRaiREgsent
invention is disclosed in US 4,899,0%2, the teachings of which are

i ncorporated herein,| atig’ﬁy({rgza‘%cﬁﬁgﬁe%n[é chr}lgééséﬁrg J-@E‘%l'iﬂht%{g@r‘}%dé oAl

conditions include a ‘tenperature 1nt rom and a
f j . The:li ayi .v. h b

D eSS o BT Bl L e BTy oL 1L I S bon

feedstock relative to the vol une 9% ah%%yst ist;ron1 .1 to 30 hr-1.

The hydrocarbon cofff A8t ©RHENEL 73 vﬁw ErReRtoers IR, AL e Bdys

hydr ogen- cont ai ni ng st,ean1iq aline 46 at a hydrqgen-toihydrocarbon
mol e ratio of from eBLHIYNXylEnestsamEeEErisigy g non-equilibrium mixture of

xylenes into an isomerization zone to contact an isomerization catalyst at

isomerization conditions and generate an isomerization zone effluent
comprising para-xylene.
2. The process of claim 1 wherein the isomerization catalyst comprises a
molecular sieve component, a metal component, and an inorganic oxide component.
3. The process of claim 1 wherein the isomerization conditions comprises a

temperature in the range from about 0° to about 600°C., a pressure from atmospheric to
about 50 kg/cmZ, and a liquid hourly hydrocarbon space velocity from about 0.1 to about

30 hr-l.
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preferably a ratio of from0.5 to 10. If liquid phase conditions are
used for isonerization, then 5 no hydrogen is added to the unit.

[ 0035] The effluent fromthe isonerization unit 51 containing at

| east a m xture of xylenes is sent via aline 18 to the reformate
splitter fractionation zone 54. There is no need for a traditional
dehept ani zer col utm between the isonerization unit and the reformate
splitter fractlo t|on zon

n ? 1the eﬁ%bre effluent of H?e i%onerlzanlon
unit may be passed tFOrHe of o198 & 2 %‘HT‘WSP’& PISPIRE LIPS PSFPER BYAYIS
t hereby s n ubstantial capi cost s an oi n utilities
costs. EY%? oS SR sfefa%%%%ﬁlr?&{w \feaﬁﬁa R &0 o HACHRBRIATE 6O B0
t he xylenes in an overhead of a deheptani zer columm are instead
passed t oSERENG 2PIEpRrErishd icam and afelvensriarirkad sitedd 54 and separat ed
fromthe xylenes there. [0036] Accordingly, the aromatics conpl ex of
the present inyenthopragespblaykinextdiilentconpsiog oprosing thetehéresenrithuels e
i nprovenents result in an aromatics conplex with savings in capital
cost s andstoqaer iatai trepsdbgdbténn witd an | nprovenent on the return on
investnment in such a conmplex. -11 CLAIMS: 1. A process for
i sonmeri zi ng xyé.emds peeeProrsiang:l fi@lericompOduei ng a feed stream
conpri sing benzene, toluene, and C5-Cs aliphatic hydrocarbons into
an extractive di g8y plodldina ZRAMa RS BPAKREtRGLA zdRL \wﬁéf&naﬁ%hihﬁ

hydr ocar bons strean1conpr|5|ng benzene and tol uene, a decut
al i phat Ic hydr ch{rpcﬂitﬂ% c%h a ﬁ:’tl@&ﬁ% dc I'l(f%p drgtrea’ﬂng
hydrocarbons an over atic roca ons stream

compri sing  C5- CLoaliab vl %ga«?gtpe%&a, &gﬁggﬁe%at' ng the sidecut

al i phati c hydrocarbons™s ean1co V?phatlc

i phat1 o hydr oc AbUHEnE (R LEHRESART PEifh RFmEEb roThRtes gone: Wherein said
hydr ocar bons; ntrod CI t he subst g tlaIIy sol v free sidecut
al i phatic hydr oci‘?%‘BH%ate ‘Earp I%Wf@l‘ﬂgl@? Qriing ‘iabai)é‘f er reformmg

hydr ocar bons, hydr(g and a non-
conditions to produce a reformate stream comprising aromatic components

and wherein gases and C4 and lighter hydrocarbons are removed in the
reforming zone resulting in the reformate stream substantially free of gases
and C,4 and lighter hydrocarbons; and
() introducing the reformate stream and the isomerization zone effluent,
independently or in a combined stream, to a reformate splitter fractionation
zone to produce the feed stream containing benzene, toluene, and Cs-Cg
aliphatic hydrocarbons and a xylene and heavier hydrocarbon enriched stream.
7. The process of claim 6 wherein the hydrotreating catalyst comprises a
component of cobalt oxide or nickel oxide, a component of molybdenum oxide or

tungsten oxide, and a component of inorganic oxide support.
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equi li brium xyl ene stream conprising a non-equilibrium m xture of
xyl enes into an isonerization zone to contact an isonerization
catalyst at isonerization conditions and generate an isonerization
zone effluent conprising para-xylene. 2. The process of claim1l
wherein the isonerization catalyst conprises a nolecular sieve
conponent, a netal conponent, and an inorgani c oxide conmponent. 3.

The process ofg ClajePrdce\GTclim ¢ WRerkif MEBHYERLLOR: SRAfiohd OBy EL AR LRIES
a tenperature in the range fromabout 0 to about 600C., a pressure
from at nospheric to, abqut 50 kg/cn2, and.a_iquid hoyrly hydrocarbon
Space vel SEFT R riado o 3 0dh gbpe 59y o Pl St rGREEE of
claim1 further conprising passing the bottons aromatic hydrocarbons
st r eam cofipditetinfjonehawe’ tankbut 63 UNME /e, aad hpastire fiatd abouck wrhodtd 5
separate a benzene-enriched stream and a tol uene-enriched stream 5.

The procegg/ P claim4 further conprising passing the
tol uene-enriched streamto a transalkylation unit. 6. The process of

claim1 furthey %\%\é}éw&:‘ﬂa{iﬂ)& \ﬁ%eg%ibg[jée’]@g@?&%%g%ggt é&r}ép%gs?g 1 s

hydrotreati ng "Zone, erein contacted wth a
hydrotreating catalyst under hydrotreatin onditions .to.prpoduce a
vl of r oap MASHE PRt BEGRmertyt SaeE e tine ™ R i PRl e Rt b
streamto a reformng zone, wherein said hydrotreated naphtha is
cont act ed “HFPeReyt g ?ﬁfﬁ&kééﬁéF&st under reforming conditions to
produce a reformate stream conprising aromatic conponents  and
wher ei n gases l8ndhearegses afickimy whgjein dedefosninggoadifiansrpmprispa tiged
reform ng zone resulting in the reformate stream substantially free

of gases haunil phcardlodityGhinesibday 00a6 asdu® BH;hrand rdtio)ofhpibeeiei ng t he
reformate stream and the isonerization zone effluent, 1 ndependently

or in a caiboesbrSté8abduttiQo abs 10O rEPdobdBler ACEE 2PRhE ORd a

pressure from about 2.5 to about 35 kg/cm2.
11. The process of claim 6 further comprising:
(g) separating the xylene and heavier hydrocarbon enriched stream in a xylene
fractionation zone to produce an overhead xylene stream and a stream rich in

C,and C, alkylaromatic hydrocarbons and C1+ components;

(h) passing the stream rich in C,and C,, alkylaromatic hydrocarbons and Cy;+
components to a heavy aromatics column to separate a stream rich in C, and
C, alkylaromatic hydrocarbons from a stream rich in Cj1+ components;

(i) passing the bottoms aromatic hydrocarbons stream comprising benzene and
toluene of Claim 1(a) to a fractionation column to separate a benzene-enriched

stream and a toluene-enriched stream;
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zone to produce the feed stream contai ning benzene, toluene, and
C5-Cs aliphatic hydrocarbons and a xyl ene and heavi er hydrocarbon
enriched stream 7. The process of claim6 wherein the hydrotreating
catal yst conprises a conponent of cobalt oxide or nickel oxide, a
conponent of nol ybdenum oxi de or tungsten oxide, and a conponent of
i norgani c oxide support. -13 8. The process of claim®6 wherein the

hydrotreating condi.tions conpri.se a liqui hourly. s e velocity

7 om about 1610t F TSGR S upuah® e Mt BB RS ot ha
feedstock from about 50 to about 135 NnB/nB, and a pressure from
about 10 to aboutalkyroqgficdn@rocgrboher thecombmanén dkrgpintca winseksylhtiome
reform ng catal yst conprises a first conponent platinumgroup netal

a second conponembnarwhidrtineridisetahs aranchtact¢dvitila neaiisabdingd

i nor gani c-oxi de support. 10. The process of claim6 wherein the

ref orm ng condit itaasilictdphicsRlyst uridetirchsalR@utidnyconpiieas werediict ¥ from
about 1.0 to about 5.0 hr-1, a ratio of hydrogen to hydrocarbon from

about 1 to about th@sMBleDnPkodtydieg8NdAer nol e of naphtha, and a
pressure fromabout 2.5 to about 35 kg/cnﬂ. 11. The process of claim

6 further conpjihSi.8Gns 68bvafPRANR R eV £0%y B DS Eone o

hydr ocarbon enriched streamin a xylene fractionation zone t
produce an overh C tre rich i 0
al kyl aromati c hy§§%§%¥tgﬁﬁi%%gﬁgg%%ﬁgaﬁﬁgﬁeﬁﬁg?pkﬁ?“ﬁ%%@%%ﬁggﬁgg%e
o b R D RSP MGRCERLES™S 2T e 1
C9 and C10 al kyl aromati c hydrocarbons_froma streamrich in Cll+
conmponents; (i @/ Hgg Qf"ﬁ@sstolﬁé%‘%tli Sivsredy @ﬁ&%@%‘s@ﬁﬁz Upnsalixlaten eyt

conprising benzene and toluene of Claiml(a) to a fractionation
col unm t otWBHHEAE ecoltprmnOReltehir@hexmposeitedid aiaorganie pxidn ecrapaicethed

stream -14
13. The process of claim 11 wherein the metal component is selected from the

group consisting of platinum, palladium, rhodium, ruthenium, osmium, and iridium,
rhenium, tin, germanium, lead, cobalt, nickel, indium, gallium, zinc, uranium,
dysprosium, thallium, and mixtures thereof.

14. The process of claim 11 wherein the zeolite component is selected from the
group consisting of a pentasil zeolite, a beta zeolite, a mordenite zeolite, or mixtures
thereof.

15. The process of claim 11 wherein the transalkylation conditions comprise a

temperature from about 200° to about 540°C, a pressure from about 1 to about 60

kg/cm?, and a liquid hourly space velocity from about 0.1 to about 20 hr-1.
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(j) passing the toluene-enriched streamand the streamrich in C9 and
C10 al kyl aromatic hydrocarbons, or the conbination thereof, to a
transal kylation zone wherein said streans are contacted with a
netal -stabilized transalkylation catalyst under transal kyl ati on
conditions to produce a transal kylation product stream and (k)
passi ng the overhead xylene streamto a para-xyl ene separation zone
to concentrat 628G REPVEPRIRAM besﬁér@rh%dwat)g@l@ P Hghast&Rp.RNd
generate the non-équilibrium xylene streamof claim1(c). 12. The
process of,, ﬂ&Hgﬁ%nMQEBEi” the nmetal -stabilized transal kyl ation
catal yst conprises a zeolite conponent, a netal conponent, and an
i norgani c oxid?Qc
£

Or V(i) 18 pt I hﬂ.’l%i fec-er cg slic())c(f{esﬁganq];o .'51: La.rg:[‘re]a }g{mzeﬁ’ee{vﬂe}egle
nmetal conponen |§) S e‘%?e%p ¥ ! p?

e romthe group conststing o at rnum

pal I adium rhodiu ut heni.um osmum and iridium. rhenium tin,
ger mani um | ead, gﬂbeolgﬁ?‘is,tocgil%‘f?élfaf’t ey %Ifqaflﬁgﬁa@?’ﬁ(’:‘,ngfﬁrhé(gl}oﬁfﬁi‘“ng
dysprosium thallium. and m xtures thereof. 14. The process of claim
11 wherein the ze&PRYBORSIAPIGEFR 2 ixlretmatsdingphths grsahe  group
consisting of a pentasil zeolite, a beta zeolite, a nordenite
zeolite, or niXpumessingthehebpireat®l naphia pirgoros reforping 2ond, Wheren edidh
the transal kyl ation conditions conprise a tenperature from about 200
to about 540C, a pyésguated fiapbthaabountaciedtvoittadmiitrnGty catgyst nRder asfomang
liquid hourly space velocity fromabout 0.1 to about 20 hr-1. -15 16.
A process for prodoeditighshe pene: aretbrpateainsyth e o@piisingmemadp bégonents
feedstock conprising the steps of. (a) providing a naphtha feed

f eedst ock stream bfd ¥hbel Qkéealic)Gnd Oger WARSRiYans b eed@rdsh agk is
contacted with a hydrotreating catal yst under hydrotreating

condi tions to progiisenids byl el S RRIMBR s8L4E 8Bk gl_?c)staﬂﬁélgyj fag Jehe

hydr ot reat ed naphtha streamto a reform ng zone, whereln sai

hydr ot r eat ed naph%&gsgﬁjéggkﬂ%&ﬁghp&£gmgn&@forning cat al yst under

reform ng

(c) separating the reformate stream and an isomerization product stream, or a
combined stream thereof, in a reformate splitter fractionation zone to produce
a toluene and lighter hydrocarbon enriched stream and a xylene and heavier
hydrocarbon enriched stream;

(d) passing the toluene and lighter hydrocarbon enriched stream to an extractive-
distillation zone to produce a raffinate stream, a stream containing C; to Cg
aliphatic hydrocarbons, and a benzene and toluene enriched stream;

(e) separating the benzene and toluene enriched stream in a fractionation column
to produce a benzene-enriched stream and a first toluene-enriched stream and
recycling the first toluene-enriched stream to a transalkylation zone to
contact a metal-stabilized transalkylation catalyst under transalkylation

conditions and produce a transalkylation product stream;
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conditions to produce a reformate stream conprising aromatic
conponents and wherein gases and C4 and |ighter hydrocarbons are
renoved in the reformng zone resulting in the reformate stream
bei ng substantially free of gases and C4 and |ighter hydrocarbons;
(c) separating the reformate stream and an isoneri zation product
stream or a conbined streamthereof, in a reformate splitter

fractionation ne to. .prqdyce t.ol uen d li.ghter hydrocarbon

enri ched st r eal s e EnsEV HHoR et s amdR SO AP Pelfrerr ched
stream (d) passiqg t he Eﬁﬁuen and‘lk%hter hydrocarbon enriched
streamto an ext r 8 st slengirEried sHeao produce a raffinate
stream a streamcontaining C7 to C8 aliphatic hydrocarbons, and a
benzene and t ofdlefPaEHpg éwg’astgqy}e@aﬁmql@yi sgeapapt hagYieneanddwedae and
tol uene enriched streamin a fractionation colum to produce a
benzene-enri ched bydrecmbrcarmirighdd stsam tod bt (g iremkyletreiacsib nammzamto
recycling the first toluene-enriched streamto a transal kyl ati on zone
to contact a net plodstesrctorzied/dneanseliddyiraim aml £atahysdh ivigjend C
transal kyl ation conditions and produce a transal kyl ati on product
stream -16 (f) s I l.at | duct streaminto a
second toIuene-en%?@%gﬁhﬁgP&@gﬁ%gﬁg§§h$¥F?%hgepgﬁg-enriched stream
(g) separating,the first.xylene-enriched r and..t he, xyl.ene and
heavi er  hydr o%hgrsﬁgzﬁaténrﬁtih% 520 Pk Céc;fangt%te(pﬁ%g%m H%QW? AHEnS ad]
fractionation zone to produce a second Xyl ene-enriched streamand a
stream rich in COCardompeneni ikl sastisamirich ith(glask@y, Blkwkramdicdiydscarbons
conponents; (h) separating the a streamrich in C9 and C o

al kyl aromat i ¢ hydaqradRensicang c, Clcbmpegdignent s into a streamrich in
C9 and C10 al kyl aromati c hydrocarbons and a streamrich in d i+

conponents; (ig %@éﬁi@ﬁe {REn P RARAL cARIHEE BEeaBEdGHE drea b E@ITh %gdanlél *(Tﬁ 0
streamrich in Cy and C10 al kylaromatic hydrocarbons, or th

conbi nation therepf, to e transal kyl.ati on. . .
a&ylaromat}c ydrocarbons, of the comgmatlon thereof, to the transalkylation

Zone;

(j) passing the second xylene-enriched stream from the xylene fractionation zone
to a para-xylene separation zone, wherein para-xylene is concentrated into a
para-xylene enriched product stream and a para-xylene separation zone
effluent stream; and

(k) passing hydrogen, the para-xylene separation zone effluent stream, and the
stream containing C, to Cj aliphatic hydrocarbons, to a xylene isomerization
zone wherein said stream is contacted with an isomerization catalyst under

isomerization conditions to produce the isomerization product stream of step

(c).
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zone; (j) passing the second xyl ene-enriched streamfromthe xyl ene
fractionation zone to a para-xylene separation zone, wherein
para-xylene is concentrated into a para-xylene enriched product
stream and a para-xyl ene separation zone effluent stream and (k)
passi ng hydrogen, the para-xylene separation zone effluent stream
and the streamcontaining C7 to C8 aliphatic hydrocarbons, to a

xyl ene i sormeri 71%&p%ceﬁm}%‘d‘@cﬁ@;ﬁeﬂ?&k%&g%&g@é 2 foad ﬁaﬁﬁﬁﬁ f¥%1’sﬂ%cl§”

i sonerization catafyst I zatl ndrtions to produce the
isoneriza%i%nﬁgﬁg uct gtfean1of step (c). -17 17. A process for
produci ng BeRZene anﬁmpgra-xylene from a napht ha feedstock

conprising the,steps.of (a rovi ding a, naphtha feed feedstock, stream
Lo & hydrot realPngroyies & G tied et B e SR sabg s WherHing
hydrotreati ng catal yst under hydrotreating conditions to produce a
hydr ot r eat ed naphthfafeedsiosh i copfpted 3ty sy draiesatigaisainlys aadsy hydigheating
streamto a reformng zone, wherein said hydrotreated naphtha is
contacted with a rcefdiionsrigprdued akdreirndted neplfths siteag conditions to
produce a reformate stream conprising aromatic conponents and

wher ei n gases &nd 1@B4siag thel hyghdtemated yelploba slocins toar eefonny ednd, whieten said
reform ng zone resulting in the reformate stream bei ng substantially

free of gases andy@duoedel haphtiads chiytatarattbansforhihy caRPaf alden gefbleing
reformate stream and an isonerization product stream or a conbined

stream thereof, i gomlifi@fkabPRéscsRl ﬂef&ﬁﬁte@h@%k@ﬂ%ki@% #OARict QuiPonsius e
a toluene and |ighter hydrocarbon enriched stream and a xyl ene and

heavier hydrocar ban vfafd; feéﬁgesse&{deémané q)ghﬂ:@sl?d%altbgﬁs h&l H:%f}i%@ﬂﬂ the

| i ghter hydrocarbon enric streamto an extractive- distillation

zone to produce a re%&ﬁrﬁﬁ‘g]zggen}eﬂl%g th fR r%i%n%e %{réa%t[' %El'ng substantially free of

gases and Cy4 and lighter hydrocarbons;
(c¢) separating the reformate stream and an isomerization product stream, or a
combined stream thereof, in a reformate splitter fractionation zone to produce
a toluene and lighter hydrocarbon enriched stream and a xylene and heavier
hydrocarbon enriched stream;

(d) passing the toluene and lighter hydrocarbon enriched stream to an extractive-
distillation zone to produce a stream containing Cs to Cg aliphatic
hydrocarbons, and a benzene and toluene enriched stream;

(e} treating the stream containing Cs to Cg aliphatic hydrocarbons to generate a
substantially solvent-free stream containing Cs to Cg aliphatic hydrocarbons;

(f) separating the substantially solvent-free stream containing Cs to Cg aliphatic
hydrocarbons into a Cs-Cy aliphatic hydrocarbon stream and a C4-Cg aliphatic

hydrocarbon stream;
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hydr ocar bons, and a benzene and tol uene enriched stream (e) treating
the streamcontaining C5 to C8 aliphatic hydrocarbons to generate a
substantially solvent-free streamcontaining C5 to Cs aliphatic

hydr ocarbons; (f) separating the substantially solvent-free stream
containing C5 to Cs aliphatic hydrocarbons into a C5-C7 aliphatic
hydr ocarbon stream and a C7-C8 aliphatic hydrocarbon stream -18 (g)
separati ng thegaenzen .ggdlgoluene ggriched ) rean1ini§ fractionation
col umm  to probfc&PRTEER Mg henzcheand Sineuf eatiched sijeam g {fgotionation column
tol uene-enriched streamand recycling the fir;t t ol uene-enri ched
streamto a transd RPN sERenHehed SR eRd alipbtolfenseapishe sgpm and
transal kyl ati on catal yst under transal kyl ation conditions and
produce a transal K§evalineghe Brss ipliesne-sorehemhstrgay) toseitansalkylagon Fnae to
transal kyl ati on product streaminto a second tol uene-enriched stream
and a first xyl eneommmtiagietal-stabrlizadirafsalkybéiparatlystgintérarangaiktlation

xyl ene-enri ched stream and the xylene and heavi er hydrocarbon

enri ched stream otomligms@ad produce xydaeyhti@chomatirem;zone to

produce a second xyl ene-enriched streamand a streamrich in C9 and

C10 al kyl ar omg)i eepayfing Glad @makzlaﬂorpgrbau&csfmﬂ%b % sefdnd tSRBA-@ricRed
the streamrich in C and Cl0 al kyl aromati ¢ hydrocarbons and Cl1+

conponents into agstnPAN  fislkyiche’Rriand sktfnal kyl aromatic
hydrocarbons and a streamrich in Cl1l+ conponents; (k) passing the

a1 Kyl ar ommt 16 Ry Senrs S BAR M bl ALk AT B8 bRt ©
rom the xyl ene. 1 FRUpiERsBREg e tE B8 1752 Sy B ERRARAR ui o one.
there 1 DA e nY Che s SO S g Lo, S el SRS, B D80
and alkylaromatic hydrocarbons and C;;+ components;

() separating the stream rich in C; and C, jalkylaromatic hydrocarbons and Cy;+
components into a stream rich in C; and C, ; alkylaromatic hydrocarbons and a

stream rich in Cy;+ components;

(k) passing the second toluene-enriched stream and the stream rich in Cyand C,

alkylaromatic hydrocarbons, or the combination thereof, to the transalkylation
Zone;

(1) passing the second xylene-enriched stream from the xylene fractionation zone
to a para-xylene separation zone, wherein para-xylene is concentrated into a
para-xylene enriched product stream and a para-xylene separation zone
effluent stream; and

(m) passing hydrogen, the para-xylene separation zone effluent stream, and the Cs-

Cs aliphatic hydrocarbon stream to a xylene isomerization zone wherein said
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(m passing hydrogen, the para-xylene separation zone effl uent

stream and the C7- Cs aliphatic hydrocarbon streamto a xyl ene

i sonmerization zone wherein said -19 streamis contacted with an

i sonerization catal yst under isonerization conditions to produce the
i sonerization product streamof step (c). 18. The process of claim 17
wherein the treating the streamcontaining C5 to C5 aliphatic

hydrocarbons to generate a sybstantially solvent-free stream

contai i ng G5 Lo CE A CBHSER & HyArEOR BHG G LRI EREABY vt er
washi ng. -20
g conditions to produce the isomerization product stream of step (c).

18. The process of claim 17 wherein the treating the stream containing Cs to Cyg

aliphatic hydrocarbons to generate a substantially solvent-free stream containing Cs to Cg

aliphatic hydrocarbons is accomplished by water washing.
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