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PROCESS FOR MAKI NG XYLENE | SOVER USI NG A DEHEPTANI ZER
WO 200¢/T38063 S| DE DRAW RECYCLE BACKGROUND OF THE RAOWESND06R1197

[0001] This invention pertains to processes for making

xyl ene i sonmer using a side draw from a dehept ani zer

distillation colum to provide a high quality xyl ene

i soner product while achieving at | east one of

debot t | eneskdpgsseTst IYARRNGREST R0E 1SeRIFRIUSRY ngs.
00021 Th -
(0002] T e paien AR R R e

w de and varied application in chem cal syntheses.

Par a- xyl ene upog, ex ' é?ﬁé@g@@@ﬁ??ﬁa' ic acid

which is used i'n t@#e nmanufac etic textile
fibers and resins. Meta-xylene is used in the
[0001jan ufTdis mventih irastite preeses fir maltiressylevedsomer using a side draw

o RO Bt Lo GBI s et il
. LN
achids@eAtllealt oﬁ@&ﬁi&oﬂﬁﬁ%@ﬁ%@%}é Eﬁwg%ﬁlﬁg&g 78%%%%\ )

P SSES, Second Edition,
10002y dhgixytanssipere-xdges, distayxyianke angl orfloerdene, pEUOBPriant

. [ rs fro akyti,.c reformn r her
e AR R B LT b g
uponcdyidatioalyidldd Rrephttiatit @sid viich fswkédRrihe aERGfaS e of synthetic textile

et hyl benzene which is difficult to separate or to
fiberg gl xosins. Mgtagxsigneds asqdin e mppufpetire of plashiaizens, avedvies.avood

r r c

R e
instanee, Robent pt. Mayefs HAp@aRaox yiF PHER CIERUBVRERNING RROCESSES, Second

i zat ], t i el d. an additional  quantit f the
EditigB VT Shivero?™s Yeshertos A posloanterd e gating xylencs, ©
[000{;1]0n' Sl INE i@ém&g‘_fmng Eé)fﬁl i0fefoR8nX ¥t 66 éo%?é'étg [%ﬁré%l\%f g?] hat match

ean i'n the desire yl'ene isoner to a mx
demandprepmriiess asqliemidal intermediatespandafisitberssonifinize ethylbenzene which is

oy rization results in by-products .such.as benzene, :
it SRk P Rod TR Pt B PG S f G et Btermediat
Adjubtyine of isPmeCRsises dethhiel ¢BUFRIRERA Y cdhibirihd RAchélidmer recovery,

dehept ani zer colum to provide an overhead contai ni ng
such g AdsoRRtionfar PERURIREC dereVervh Bith dspmesizademiocldainmiddigional
t S . i C9+

vl VRS RD! o0 N3 8 BB i o e
xylemdi istrhérb athiicinis dednlinmhd desirsd peglead isomeoto d rhﬁ;t@e&ﬂﬁ&ﬁ%ﬂﬁ@aches

dfromthe CO9+ aropmtics. , The C afomatics are passed to
equil{ I MERREA S b6 BB O FRsBaD PPherofluele suah astenzene, tolucne

and CH OBl G ERFRUBEN. TRAS hicREr BB k188 hte G distilled in a

aromatics I n
deheptanizer column to provide an overhead containing benzene and toluene and a bottoms

stream containing para-xylene and other Cg aromatics as well as Co+ aromatics. The bottoms
stream is passed to a xylene distillation column for separation of the Cy aromatics from the
Cyt aromatics. The Cg aromatics are passed to the xylene isomer recovery.

[0004]  The feed to the xylene-isomer recovery must be highly free of Cy+ aromatics in
order to meet product quality. Currently, the feed can contain no more than 500 ppm-mass
(mass parts per million) Co+ hydrocarbons, and preferably less than 100 ppm-mass 1,4~
methylethylbenzene. Usually the xylene-containing feeds as well as the recycle from the

deheptanizer column contain significant amounts of Co+ hydrocarbons, e.g., often in excess
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order to nmeet product quality. Currently, the feed can
contain no nore than 500 ppm mass (mass parts per

wai2bdei 108063 C9+ hydr ocar bons, and preferably | eseCThamo6/021197
100 ppm mass 1, 4- net hyl et hyl benzene. Usual ly the
xyl ene-containing feeds as well as the recycle from
the dehept ani zer coI urm contain signifi cant anount s of

+ hydr bons, oft n i n_excessof 0 or
of 2%\%% @6@388@ sh@mylens Cﬁﬁtﬂah tff forgppuate these
Co+ GO SR ?rteecf{ Ai@ﬁﬁu& sTreQﬂ‘l% 86 &denBe kylem-IBmetRecovery
aronatics stream

o) fed to the Eylene | soner
operatamoDae Yo maep:r@tlmty ofmebcubng heinisrod mqryatuxs an$h &9 aromatics such

aronatic h
as 1,88neth S8Rt e e 5313 Rafhniin DO IR0 TRER STt o0
theofHtAPldiay, 88d irbiver bl FefRives £R24 r&thﬁ:ﬁfdethu§ albsphatlasboiler energy

and involve a high reflux to feed ratio and thus
consygptemnt i al reboil er energy consunption. [0005] Due to

[oookte IE R e & leco(far i 351 fafiild b ﬁéqtfce 1R SEpecially para-

| enes, espe ene, even
xylehémﬁat/mmr@rbmmanﬁm dapacﬁyapa;ﬁtal ccrstmdrszanabl‘e apstafdueh as reboiler
costs, such as reboiler enge con {lon ap )
energye pRISYBRHEOR: CARITRFSINt 2E OB Fpeohe Xy ene-isomer
meP%tgne i sonmer producer. SUVMMARY OF THE | NVENTI ON
606] In accordance with this invention, processes
for meking xylene-isoners are provided in which a
dehept ani zer is SSBIMARYEN YHEINSEPAIANE benzene and
toluene froma xyl ene-containing isonerate stream but

so 0 vi de 0 t
100032 b BePrfle Syt Bl Whoesh 0B PRk P R R e
provided!ih wichld didh@ptahﬁel?(iﬁ|11@ét13n¢1fo@@ut©tsep@atﬁ¢>ehze@16 mng teluale from a
specifications. By so using the deheptanizer, one
xylengreentpameriserate sisamobitalda Provade amidbeifag diction t%at gpn be

recy?l%g o34 !{ﬁgﬁ%ﬁoﬂﬁr ?%b%ré/r%%elfaﬁ% Winity st11§ b"ﬂﬁg lihd >\( 1&1‘& 1;[>roduct to

educe er energy consunption ega
meedéonxiyibreiat sl fivationn (Bytsbmsdghh@deh@pwmz;:r ane ot tmre benefits can be

il i S tan to eli
obtafpegjhling ey DO PIGTRSK oo BTk i o b o réduce
rebogt&ocl%fg n@EmpidiStor W&lggkégﬁte(iﬁ%}feﬁné Qolubf) mﬂetﬁ@aatepwlzer and

ast one xyI ene | somer from a separ ation feed
the abilitg Amsomatintacesito slnpara@- the megrefor e xyleog gpolane,

o0 o LM S A, e Pa PR & partin
JeasCoHRl:F Ak Mbnddr fHRRa tse%tm%e@@fmnhaﬁon&mscbaaa-xmﬁ@ tortho-
one xylene isomer and a depleted fraction contal ning

xylege.hpstvatieanend ehylbsnemannd §p &ne0Gppmarass Coherapmatics, to provide a
procft%é fi¥ion containing at least 90 mass-percent of said at least one xylene isomer and a

depleted fraction containing ethylbenzene, Co+ aromatics and at least one other xylene
isomer; (b) withdrawing at least a portion, preferably all, of the product fraction; (c)
isomerizing at least a portion, preferably all, of the depleted fraction to provide an isomerate
containing lower boiling, by-product hydrocarbons, para-xylene, meta-xylene, ortho-xylene,
ethylbenzene and Co+ aromatics; (d) fractionating by distillation at least a portion, preferably
all, of the isomerate to provide a lower boiling fraction containing said lower boiling, by-
product hydrocarbons and at least one mid-boiling fraction containing para-xylene, meta-

xylene, ortho-xylene, ethylbenzene and Co+ aromatics, and at least one higher boiling
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isomer; (b) withdrawing at |east a portion, preferably
all, of the product fraction; (c) isonerizing at |east

wea 2pritsws, preferably all, of the depl eted fracriusmoso21197
provi de an isonerate containing | ower boiling,
by- product hydrocarbons, para-xyl ene, neta-xyl ene,
ort ho-xyl ene, ethyl benzene and C9+ aromatics; (d)

fractionating by distillation at |east _a,portion
fractianeOBi NG PRFIYIGE: PRE-NLGHReP I Y B0 cgUIRRIes Byt aromatics

Whex%ﬂ’l éallcpgt 1&&@8& d RRhEGSH A 8Gi0R 3bBtal R Were & ljnbl’éQJelrcent of Cot+

roduct hydrocarbons and at |east one md-b ng
aron‘faitlas:than |sa1dcantwstmnngm|ddmhngyﬂrmn, andtpasdptabie at least 10, say, 10 to 90,

SRR S N RS R P BB BRY o rien

and BBy Bereh€ Nethe iRInfersit i €O htained 1thé<M1|1@B@dmglﬁfa¢ﬁ@@ r(é)a’@eychng at
and C + aromatics wherein_said at | east one hi

ghe
leasttpopartienyof sead et least eammid-heiliag fleeteneds aisFEe %é?‘??é‘hto B¢p (@); and (9
provﬁag%f}} %ﬁp g%tzle%%@ g\ a.?on?a{tlcl f&?i;%trs ?HI%BE'E c%nj&%sl Be@\geeng]é to 25

mas§Péreeipafexdbhey oﬂ:ﬁo-&c@leﬁ@,, méemsylane aod Bﬂhyﬁnfen:tdme ahd{Cat- aromatics,
par a- xyl ene, meta-xyl ene,  ortho-xylene an

whezeim{preiseparalinn fopd St Somiset I TN RiEeR] 9P (ehand the at least

one@ dr i |f€&15fhre%t| on; (e) recycling at least a portion
of “said a east one md-boiling fraction as a recycle

[0008] r ealm 4 refetred e(rﬁ;))dlnaﬂnﬂ, at 18astome\oif thengeyade siteapm ¢fsterafe) and at
| east. one C8 aropmmati c

leastaeREERE S R R Fedroa b gD BF EF2alEF than 500 ppm-mass
of Cg¥ %913261}55 SR8 at BN YF BRGARE Sl dTanpaEparidl 1&Rtone of the at

aromat | cs, wherein the separation feed stream

leastome Ty @ematlh &ed @tryam ef step €8 hﬂ%lfeSSsﬂﬂélp 5Q@ppmrigassied Cat aromatics.

ast. one tic fe rea 0
10009757 (i ThsRRTRE S resd SR TR AR e Pl bl 18 than 1500, s,
5009k 76D HfOOSblﬁﬁ n(t@)s C@*ﬂ drarhaticeamt thasgt ledst blﬁtﬁaratnaheééeﬂ stream

one C8 aronmtic feed stream of step (f) .has glﬁtsaater
containamps0 09 prmrinass (ot apgmatigsoheanothsr ergperligtent, digstiecyfie stream of

stepgﬁ)eéog?anﬁsel%y Ch&n 56 Qﬂ;nb%{w?eﬁtQBp %46(?&) al- nla s% A ?}a)ﬂf:s. In this

east on e Ar oma AMm of
embodindresthe st 50O Cp mmmfeemf st€8rh mayoemitiin snorg 000910 540 ppm-

one errbodl ment , the recycl e rea f
masg &t ATRAICE<EsS-¢ PREW @a&ﬁ i &%IWB%}“EB‘S ié‘&éﬂd 1200, ppm-
mas? §g+ ar omatl CS, and the at | east one aronmatic
éd stream contains up to 500 ppm mass C9+ aronmati cs.
[0010§ anbt dmethee bivadiagpstt of theeroaesses béthit inventiont atsleesy apeytion of the

contaips,.less than S bet
Ca AR B e PR Com B Hisp O PATRa LR torieHs Vipere the
dlsﬂr&ﬁﬁ'ﬁor%ﬁ%n ERoREORBEDRatbE B ARSI MRYat (16Ut ShdloMRE Boillhg toluene
ppmrass + aromatics, e.g., between 100 and

fracmam,@,t lq@sfecin@rlaghey bbidingewtenegontgining dsproperieneiian iogeHon by
dlstﬁfaaon, an8 at least one mid-boiling disproportionation fraction containing para-xylene,
meta-xylene, ortho-xylene, ethylbenzene and less than 2500, preferably between 500 and
1500, preferably 600 to 1200, ppm-mass Cg+ aromatics. In this aspect of the invention, the
separation feed comprises at least a portion, preferably all, of the mid-boiling
disproportionation fraction. In one more preferred embodiment of this aspect of the invention,
the separation feed consists essentially of the mid-boiling disproportionation fraction and the

recycle stream of step (). Accordingly, no xylene column is required.
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[0010] In another broad aspect of the processes of

this invention, at |least a portion of the C8 aronmatic
wobeew/13¢062am i s derived fromthe di sproporti onaCTms2m6/021197

tol uene where the disproportionation product is

separated by distillation into at | east one | ower

boiling toluene fraction, at |east one higher boiling

xyl ene- cont ai Bj ' i ' j by

& sti 11 att on. BaREF BESERIBAAN SRR RGNS

di sproportionation fraction containing para-xyl ene,
[001npt a-HKylrerieis aGthdigaticydeplttion 6f hytdeessz e aecordshck edth thl &vention

2500, preferably between 500 and 1500, preferably 600
wheregn 4 3pjone RS YSed9+ aromatics. In this aspect of the

Vent: 4 I . .

[Oﬂlggr ) {%E?x@&s&?éﬁ%ﬁn?@fﬁ#@g? %t? % 8&%@%1% %lg ir%nc'e SRR the invention
wherhirspo Rypend cananiionsekdr action. In one nore preferred

odi.nent_ of this aspect. of .the.i.nvent.i .he .
00130 oo iETr 1 asthBH Epe o8 oERARAFIRY S FHialioS assemby useful in
the pFo&sRRIJHIG iflleREQPOr tionation fraction and the

recycle streamof step (e). Accordingly, no xylene

[001db] unfrigius 4 is guicherdatRRIepRtDEgERI T QRpecH diviBinpReal distillation
11] ~Fi.gyre 1 .is schemati c depiction of a process
asse{“%g'a%%gi’lé‘g é’reﬁt{"ﬁ o?ﬁl‘gs FW%}]%' on wherein a xyl ene

colum is used. [0012] Figure 2 is a schematic

depi cti on ODETARL.BDePESORIRTION OFTHEWMNMENTION
i nventi on wherein no xylene colum is used. [0013]

Figure 3 is a schemat|c depictjon di yi_din | |
0013 ot 1 FheeponaSeap Ak eap et f SHEbpkobed Sout antiim « pyeas.
Norha§E M@ matbH bkarki 19 5itected B pRRARSERS bieh 38Ry &lot@RtiRY to
another type of dividing wall "distillation asSenbl
remoreefulfur amd nitregen emnpamdsfand bien thestesani issubjeETArd Efbrming to

SCRI PTI ON OF THE.l NVENTI.ON.[ 00.15 h terial
gendPR S ir RHOUR T8RRI P T DeiorpBR it fongigns hat o
widP¥a8s of NefaBt b¥mpaul@\s pRUSEddahclading asndhs x§leRbLatwsll Abenzene,
pretreatnments such as hydrotreating to renove sul fur

tolueechndiGor seematissnbberedermaignia uskally suhiscied fte alefinsaturation conditions.
. | ¢ f j i .
iR S, T RS AR LT e B s
rembvedtbyeextiacitor. dihg ecsoltingl @ormbtics-coatgang siscans cqi miepadted by
. Includi ng sought xylenes as well as benzene ol uene
distiflgonanio Yariws crE@onemia Fppmstones, dhs s arematies (yimpeaided

ethyifen2eri) bih ﬁ@feﬁrtgtaing%l% ‘?sg)ﬂ{etr Ffb{&g%rygdgﬂhgﬁn&%% g'ﬁtg?)e recovered as a

ut anes are renove I st
raw meatetal Farotheripgirbclanipd processearand toluene can be subjected to

disproportionation to generate Cg aromatics and benzene. The generated Cg aromatics can be
used as feed to the xylene isomer recovery unit.

[0016] With reference to Figure 1, apparatus 100 receives a Cg aromatic feed stream via
line 102 which is passed to xylene column 104. The Cg aromatic feed stream is substantially
devoid of toluene and lower boiling components but contains xylenes and ethylbenzene as
well as Cot+ aromatics. Xylene column 104 is adapted via distillation to separate as an
overhead, Cg aromatics, and as a bottoms stream, Co+ aromatics. If desired, the bottoms

stream which is withdrawn via line 106, may be further separated into a Cy g4 j0-containing
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renoved by extraction. The resulting
aromati cs-contai ning stream can be separated by
wdi2edei1B8&Bi on i nt o vari ous conponents. For i nsPam@s2006/021197
the C8 aromati cs (xylenes and et hyl benzene) can be fed
to a xylene isoner recovery unit. Benzene may be
recovered as a raw material for other petrochem cal
processes, and.tol uene c subj ect.ed t .
streag} ik o0 CPHARIGHRE @%ﬁ&egﬁ@d @*%ﬁadw&sisgsala ffm be subjected to
trandABITRR coldBoRCRYAEER & A6RARL €S can be used as feed
to'the xylene isomer recovery unit. [0016] Wth )
[0017kf erBrowethsadigor eyldne coppan d04iEs pro@drvée Bing EQ8 te xdene isomer
aromati.c.feed streamyvia lin 02 whi [
recofyy a1 401 o5 Ml P PrH gl Ly s BfotTtene and
espesidl$ baatiybdey OBy Xyttneleat 0duatin ®e astdviredionbthel Gsngomatics-
conponents but contains xylenes and ethyl benzepe as .
contgjaing sisaradad 1y Beayleas isompr esaveEy Mathby distillation Fag-gylene is
Vi oy ¥ .
ori 5 S0 RERRLE 73 AR Bocmpp ot
natuetes thedowiisheainaistoofpsi-xekne, whd plraixglent prodluatmustimaeet stringent
line 106, e further.s rated into C9 and . )
specifisAias dicHIC Ok SaSTaH e Pe BB PR (e e era it operation
is so&élﬁ)ngr%ﬂs@tdll@za@igﬂ,t it OPard BT stAhs At -mielyBah AledARne are difficult
transal Kyl ation conditions to generafe C ar omati cs. .
to rep@Fe TlonTpara-aylmheAccokdinglyx thedersl strshuntn thedylers ipersetageovery unit
via |ine 108 tq.xylene is r_recov unit..110. . Th
(the fegBrasion Treg) shp It Egibcim @0 opivEras Ga+ Slmaics, i préferably
shoudd E&YRaix Yés8 et ReResksal WnaByletXWeaRde. £5 by pafeylene is
_can usually be recovered fromthe C . )
withdrayyrefiom sytane ajomer geeov ewyamit 1@ walinh bl 3¢ylhe empigiigssylene isomers
recovery unjt {stillatio Kl ' . . .
and bR B oS |sP ol Re v R 1Y P lfigatign i 116 via
linegnystal lization process. Because of the nature of the
downst ream uses of para-xylene, the p?ra:x | ene )
[0018] oduBecanissthe selastnePmayRliof oapREIMPTCRIISHEOMPT & BYPRRyisomer
. r o \ . . r - . % . t. . t
e 591 g YRR39 BB 808 GOMBE g wit o
servatoreadstablish s nedr egsilibritnmetnimdsitonyof Bglene meneere The isomerization

oot 8 o TR, SR PR B SR P e .

Reg@RAS 8t the et ddonddtatin, G0 Had sOmi T i QrGrHRidA R ?&ﬁ?&t&@ Often the
aromati cs,” "and preferablé shoul d contain | ess tThan 100

isongauate wergging batween BP0 @ a1 (e ppre-mass CohevamatisarBenggnasn toluene

e 08 S BSEETL SOT  PGHES phGT IS ol b A0 ¥, mor
ofteBDNYS DERELEDeRRES tbRAMKFth&E theSiOdMErateecoOvery unit 110

to isomerization unit 116 via |ine 114. .
[0019] The isomerate passes via line 118 to deheptanizer distillation assembly 120. If

desired, one or more intervening distillation columns may be used to remove lights and
benzene such that the feed to deheptanizer distillation assembly 120 is substantially C7+
aromatics. Deheptanizer distillation assembly may be in one or more vessels, and may
contain trays or structure packing or both. Deheptanizer distillation assembly 120 is adapted
to provide an overhead containing toluene and benzene and any lighter components which is

withdrawn via line 122, a mid-boiling fraction which is withdrawn via line 124 for recycle to
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[0018] Because the selective renoval of one or nore

xyl ene isonmers in xylene isonmer recovery unit 110
woesusl13s68 N a non-equilibrium xyl ene conpositi ear/ushme/021197

i somerization unit can serve to re-establish a near

equi | i brium conposition of xylene isonmers. The

i sonerization may al so i sonerize ethylbenzene or, the

et hyl benzene may be sel ectively deal kyl at e

xylenRisgared resoyeryrunittld Ortg Fernppart @lghe F?Pféﬁtioarfeedafm‘il ahaforas fraction

r iig@ner at e
e AR R ALl S dnaioons
[00203r ONEhé paticiBendsipn alnidhé¢pshnizmdisilletion swermblyt R0rwdl deprend upon

e T R U SRR e
be to%ygtﬁ]ﬁsthé fhid- B@lh‘ﬂ% SIS ﬁlch[t%%l@ seﬁﬁl@tlbﬁﬁ%ﬂrcaﬁ@r@@ﬁiiﬂﬁ 500

via line tani zer distillation assenbly
ppm-ma@s of (fgmemaw, U@waé hnﬁa@z¢rrﬁ1@rlkaéﬁn agperrbbt 129 ‘é(tll epmprise

used..t no
e TR B e RELRL S G2, Prdchondangpats. wie
greatér%gmhb%@é{ttﬁ&ﬁf@ﬁéa@ Hisﬁllﬁ?o’n t@dy@mﬂis fessiblPDehaghiciri lawer concentratmn
distillation assenbly may in one or re vessel

of Cgamjomﬁy:s d theaniq- bqﬂa%fr@cpu(g)t I@@p@p@sgsdq‘fg ﬁdn\{ﬁntlﬁgttrﬁly "be operated

zer.  dj I
e
is ad@ed viighihe IC s eesaiebé S strdahclo previde a baipaaaan\feecl havigg up to 500

122, a md-boiling fraction whic

ppm-mage Cebaromsiics.da ;ﬂ&lﬁ godg R PRGNy milaéx E’G’é%m o X‘?ﬁ‘t proggsses of
this 1%1961{12185 M % ﬁ%fthé ﬂ)\%d t%ﬁgﬁ’ér )@}Ilér%rboﬁlﬁﬁlg TIRRGhE c%ﬁkﬁ? @B the xylene

rawn via |ine 126 and recycl ed
colurhn tdb{drﬂltede finesh f&@ﬂcan[liedﬁﬁ]saﬁﬁdhwaby lm}maamgdhﬁs%@ﬁc@f of
dehept ani zer .di | at i o sse
appaiion O0ne: Seug e e garER GOl e L BORTTIg PGS s calun 104
and &éﬂ@ptﬁl‘ﬁﬂ&%itﬂ?&'ﬁbﬁ Ass@nbly f‘Z(ﬁ Nb‘i’iﬁbl'lfﬁl thivahode2dT dperation, the mid-
tol'erated in the md-bo gfractlon such_that the
boilisg fractétn will domtadn &0 k70 m@gs mq@cembo Copgramnatiss ipthedsomerate, and

t deh |
SR R b B e
relatﬁ@%? Bf e x3NsheHfh the RLaTeRite tat wﬂl Bé tdcheled ﬁﬁ xtylemxessomer recovery

greater nunbers of theoretical .di sth ?rt
as cqmm»y@i t0|freSh§eqdéa§P®0éd vis linenli0gy which g ysug Sy 251 to

f T .
si, Syt BRI It Bl X 1R sgé?%?h%ﬁsz%“ﬁtm%%m ofmid
boilih Erabic thei dantg rédyatid \Olﬁllmﬂltmeeﬁmggh@sﬂpenatlbn &eedd0O- aromatics

ppm mass_of C9+ aromatics, and is adm xed with the C8
specijcatien. it imied st ream to prOV|de a separation feed
[OOZTFV o Hl‘?erhé’mé o PR TR EBiofr K03 OB b GRd-bbiling T tiEREOM
oper at1 on, e prirmary benefit of the processes of
dehdptam&er dn\mmtlmssesnlﬂy 120 that eonthiass bip adSthpprhenaSﬁ ICom@romatics. Not

onlycc% %eneﬁt;- Q 1ncretasqgg ﬁl%pc%gé\ctl 0 fthet )?y efe co‘fumn and reducing aggregate

reboiler energy consumption for the xylene column and the deheptanizer distillation
assembly, be achieved, but also, potentials exist for capital saving. Where the Co* aromatics
concentration is well below 500 ppm-mass, the mid-boiling fraction can be used to offset
higher Co+ aromatics concentrations in other components to the separation feed. Again, the

higher mass of the xylenes in the isomerate to that in the fresh feed, enables the fresh feed to
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colum to handle nore fresh feed can be increased,
thereby increasing the capacity of apparatus 100, or
woeosc3sng3t he aggregate boil er energy requirenearastws/021197
xyl ene col um 104 and deheptani zer distillation
assenbly 120. Normally in this node of operation, the
m dboiling fraction will contain 10 to 70 nass percent
of the C aromatics in the |sonerate, and eferably
contyig /e SR IOEE BPIY-TBA5S feed U qradtics vehilgrtill rbém@@bgert@rmhne&@ herCo+

| ative mass of the xylenes
aroxﬁaﬁ@s %pe%e%gﬁn%?gotr?f@ %eg)tgr a{t/hﬁﬂ? ifereg'e recycled for xylene
[0022]5 ondn thie abberantyveamodoopapreediohptht hedtboflapdirictivn Wbicai@' contams at
| east 2:.1, say

leasttvliS’aB’!ei’iqu%@ ) eaﬂﬂc BrSRHE R of Prdobmergube, SR b hle the mid-
boilig GractiGPMT oAk BP B W@%ofer}ﬁa Wﬁ@l‘é@ﬁt &ft?é&ﬂgﬁ)és ih gk 1ﬁomerate the

fraction that can be recycled le sti neeting t
size gEthg dgheranizes é@lstdjgmomssnmblywdgggl@gats eehioilongnergy requlrements

1 rnati ve. nonde operation.is
g RS ool i Po b Filon e BLrrBRR s, o b
prefethlgy 26 tay5 aimsapersid, yf the I\%Iehééhn(iﬁ?@iséﬂneﬁhtélp to 500
[002§ﬁ mass C9+ arommti cs. t only can benefits of
cr

eldhsimig-hailing ﬁa%teqntly‘/ agidedpaw frynedf@ept@andlawuon assembly
120.R & hﬂ)ge i ?%s%%lﬁ eC!nSIEP behRs! ¥uc§1|°%ts|§' F}Egltls%oc}] {)gl(r)wtlpl €

xyl ene col'unm an ept ani zer [
conjaerssienistith Fipered; iheesideldratyian &k siee, ovedicad fioat 8 s€hd toludin. The side

capi,t savij ng. .. re the C9+ aromatics concentratlon
drawy %O%éﬁa\ﬁ?ﬂs@éﬂ ﬁ%rm h @R 839 819 Gompositign(f e mid-
boilifg Frabifor i B0bd &RhASH g&{ BRGEve R hats f?&n which the draw is taken.

concentrations in other components to the separat|
A pattesadarlyopaeficiat designi fgh écthep'asszencﬂlshlﬁmon)alsmmﬁﬂy i120 ﬁshaedmdmg wall

oo BB B St 1k Bt B bSe e TR 0520

CueMitisl Ensiniter, PRicts bl €92 andoRisy® 43¢ CO+ aromatics
1gor t he separatlon feed. [0022] In this

ecification
[002510 te rfhﬁlfPS/% apdd depitct Gpey ﬁdlwdmgtml dﬁﬁfdlldjmmlmhgnns In Figure 3,

B I HE DAL ST

tope ‘vﬁhb(bl&mhim4 hidbigithd Vegpot EH&E lt@ébrﬁl@ﬁlse@ 908 &rfediRld & BfAuPto the top
0 e Xxylenes in the isonerate, the

portigh fcqlpm Sfﬁr%@%@%&i}%ﬁﬁ 0/ig pdagiiask tp|Withdraswi 2 aeg st fhependensate from
cond@?&f S’G@t\ﬁltﬁﬁ%%%déﬁ 3G Ry ?%ﬁﬁﬁ'?é;(%n?% ﬁé:l{ ?t‘?}%%pgrxg‘goguon

en the m ing fraction con
Congequanglyt ¢ssentthllyamby fiqeid @haseleyte2btht dlsﬁﬂaﬁmzorﬁeieﬁﬁéﬁ by biffle 312.

th | te 023]..Th d- b
Hender P pPriation of G- RS B BING GRuHADh Zaneary| edesedhan thet a
the @& ﬁ@i’@h%n]tgé) col AR it il t‘ﬁ1stdi§ﬂla%§ zgﬁeS HolWedts, 9RcE Qlskihlly all the

Is used such as Is discussed bel ow I
fluid in and outside this defined distillation zone is Cs to Cg aromatics, the temperature

profiles in the defined zone and outside the zone, are substantially the same.

[0025]  As shown, a bottoms stream is withdrawn from the defined zone vial line 314 and
directed to reboiler 316 and returned to the zone via line 318. Line 320 is adapted to remove
as the mid-boiling fraction, liquid phase in line 314.

[0026] Line 322 withdraws a bottoms stream from column 304, a portion of which is
passed to line 326 and the remaining portion is passed through reboiler 324 and reintroduced

into column 304.
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conjunction with Figure 2, the side draw can be the

overhead froma second col umm. The side draw can be
wobnrawi1asssngl e distillation colum. In such caser/ushm6/021197

conposition of the mdboiling fraction will be

dependent upon the level in the colum from which the

draw is taken. A particularly beneficial design for

ehe%t ani zer distillation assenbly 120 is a dividi nq% )
10027}, | Fareiddepigsanothsy typpof dividing piall disilladerasspmblir4G9g Conduit

, f :
o iggaePsiiagts SEREDLR o il o
definzpotwd digjilation zymessn obludind(di Bafflead0lb plowted foafluinflow between the

two s Pluat Pl iiee By b8BT Ags B AnSR S taad the column.
Condb@Md8iis adbptddhs Wiﬂﬂ@av@?zal%‘cﬁ louade R4 ot b 6F Solhbf: 4‘0@%%2 pass it

phase to condenser 308 for recycle as reflux to

through gopdsanssrdr Ooriticble weswlaadiquithbeing reigngiuped akafuetb the top of

connly 082 R ol ORISR Sl R ARAERRC 2.
[0028)]pen Cahduit $1413pR6viRed bh GiR-sidsUTeeRIaIM 04/ for BRSRIpds8lIf Withdrawing
onlay liquid phase enters the distil]ation zone defined

a sidg,frapyffaotion adonduletdds in frampmicainnrwth Bi zene defined by baffle 406
. : i .| e . .

et SEETRAL 85 A0k 840 Sl L 3 SRS B B8 o

withdriws editetois lliqatd dreamo pass itHhvwegRreboslend 8 £ saintrodictivn adtb the

botiopb s pd bEss R A04, hiC  Fsble B et e ppaiam bt bottoms

streatnTForfl @Ni(ﬁﬁ? wWalNEstARgoR 'dﬁs%ﬁfﬂgy ife zone, are
substantially the same. [0025] As shown, a bottons

[0029)t r e dhe fallonring dinaatidy data ek eraiadddrie dutlorellwstate the peinciples of

314 and. dir.ected to. reboil et 6 dr tned to the
the pEas P PRl g o0 P b g e Lhieahess dien as
descrittd iffcehreetibn RethfFiget il Bt whth@4iigteRRADE didtillaliBe todkthove benzene

[0026] Line 322 withdraws a bottons streamfromcolum
and laper, bodlingoyperion aofeedns seh forth briew énlintrodiided dntg zisheptanizdralistillation

hfi Ng portion is passed through reboiler 324 and

assenﬁlg?ﬁ?g'oduced into columm 304.[0027] Figure 4 depicts

anot her type of dividing wall distillation assenbly

400. ConduCon#0Rerits adapt ed t oMaswpdryerdieed to col um

404. Col U[P'l 404 is provided with baffle 406 defining

two disti FPHEPSN zones in col um 24, Baffle 406

provi des pgh fhidfed flow between tpestwo sides of

columm 404 defiined by baffle 406 on%y at the top and

bot t om of Orthe-xyddnerm. Conduit 40821.4 adapted to

wi t hdr aw Mxegor Pohase fromthe top % col um 404 and

Ughee :

pass it t Bndenser 410 wit he resul t ant
I'i qui d beEggIbeizedd oduced as reflgg to the top of
Cy+ aromatics 3500 ppm-mass
Other 6.7

[0030]  Deheptanizer distillation assembly 120 has 32 theoretical distillation stages. A
dividing wall column design is not used. A side draw is taken at stage 12. Table 1
summarizes the operation of the deheptanizer distillation assembly and the xylene column at

various rates of side draw to provide a separation feed having 500 ppm-mass Co+ aromatics.

-8-
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colum 404. A portion of the condensate is renoved

fromconduit 408 via |line 412.

[0028] Conduit 414 is

wonresiided3on t he side of columm 404 for the pupPpoa826/021197
wi t hdrawi ng a side draw fraction.
communi cation with the zone defined by baffle 406 that
is opposite the zone into which conduit 402 supplies
feed. Conduit 416 is adapted to withdraw a bottons
liquid stream pass it thFOBER I eboiler 418 for

reintroduc

ion into th

Conduit 414

bottom portion of colu

isin

404.

Measrgudent 42
totab€t ons st

redyvemi id ectet
drfocesses

araasenbl y 40fpm{n@29] T

thereof. Using a proces

OChsarathafited
I mosidef drawy di

o further ill
of this invel

Cot wiontedica
ﬁirdbotg)nwal I

@pinahblow Nng
ustrate the cRlokigep&t es
Hti on but an

5S such as f%fénbﬁs%ﬁ

wDehgptatizan of Xyleee Column

MR ebbiléd 4t on
Redqoigbratmton

uet!

QrdRof bakal | M Lak &para-

Reboiler Heat
dRéquiRhRnt,
Oaldrit® per

xylene product

connection
di ST{HISI | ati

wth—Fgure
on to renopve

)
VUL

benoE

dalirt 11
and Iowellr

IIA~LL

boi | i

Yy
hg 819

dehept.ani z

speghes, a

f eed3zp set
rdistillati

f or 4hotel o

on_assenbl

V 1S 1y4r oduc

120:  _Conman

ed 1 nymg

nt

Vas30perceht Tof%ene 0]4 P4AB0xyl éne 1875 Ot hp- xyl &k
2 A Metaxytene45-3—ftthytbenzene—+-8—€Co+—aromat+es
3500 ppmmass OGther 6.7 [0030] Deheptani zer
i Sti ' ' Akt

ona )2 Tht 8 %, PREEN 230595, 3R LRGRLEHL ilaton s
substadfallySwedteasds giegoriibrany ths C atoanmtiat that egebelidcovbad @ the side draw

.. summari.zes the operation of the deheptanizer L
whilefnaipfaining Fit?néﬁs@g%%ﬁlgﬁ ig Ap ifdray 660 pAm-messy Bhis prigeiple is
illustfaBdd8a cOhincttidR vimane FRIRRY kilRiRioaerar ati on feed having

500 ppm nmass C9+ aromati cs. TABLE | [0031] The use of a

[003%]i vi Beheptawizdr dissillation fssemblyel Metveptraes z ividing tialllcatunomas

cepiefERRe % Rt s iselc GOBRTET o R b i Ry foe
coluni@risaeihagthe REprationPle€dTBArt&ifis 500 pB-n8dsd €, H hAhARE OWdifferent

500 ppmmass. This principle is
draws of mid-boiling fraction. The simulation is summarized in Table 2.

TABLE 2
Mass-percent Number of Theoretical Aggregate reboiler heat
total Cg theoretical distillation consumption for
aromatics distillation stage at point of | deheptanizer and xylene
recovery in side | stages in side draw in column, calories per gram
draw deheptanizer deheptanizer of para-xylene product
0 16 none 1050
25 19 15 990
50 23 11 960
75 25 8 920
99.5 50 8 1010
[0033]  Figure 2 depicts a para-xylene production facility 200 in which Cg aromatics are

generated by toluene disproportionation and the xylene column is eliminated. A toluene-
containing feed is supplied by line 202 to disproportionation reactor 204 in which toluene is

converted to Cg aromatics and benzene. The disproportionation product is passed via line 206
-9
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illustrated in connection with the foll ow ng

simul ation. [0032] Deheptanizer distillation assenbly
wQ206c108088i ses a dividing wall colum as depi cPed/uSm06/021197

Figure 4. The design of the deheptanizer distillation

col um and the xylene colum are such that the

separation feed contains 500 ppm mass C9+ aromati cs,

at different draws of md-boiling fraction. The )
to bergeps Aighileirn elennrfld topigvids abgpraczontpignEoverhemigbyt is
it OLEE R4S 3100 AT RYLSNSHLOTYE LAl Al s AUt
by lirgti2d Brto rdudrieaoatmwdl4nd t he xyl ene colum is

lim.nated. A tqlyenecontaining feed i.s sypplied by
10034 1o TS Goltmacyld 5B PR ARF ShMOESTAHHLS, 209 Dhay Sapiahtrays or
structufd pRRBgI 6 o) ‘éﬁ&,tﬁgfeﬁagl}@isae[ QYR Lwa @Eﬁuﬁzﬁn TR S%e(srtﬁcléh% from

di sproportionation product is passed via l'ine 2
toluegpdema istiobiteing Mati¢hois reqyklgdto dieproportjpnativrdeactor 204 via line 216.

b - tal ni head that... i thdrawn .via | ine
Tolug B8 ZP0 el A ot aonmi E R ARt B e gren apisipnd o
bottoinl EHaclicn. dihe@pttBahs Maction@ilRdohtdif CoPlattRnRics @b WRN ad ddme Cy

[ 0034] Tol uene colum 214 nm in one or nore

‘ . 10! Dl U ny be 0| . .
aromgtics safl & withdrawayviz Bag 418 Typigglly Be betteme fiacéorpisdicated inp heavies
o | i > o | =
s 8 B B AL A bR by R D R, o
aromatis Yo eahshifiyBiisptopeovdradditivnd Ceacthtics?0de tidbbiling
. 216. Tol uene colunn 214 is operated. to _provide a
dispropodieRRHoR AcHPR BBt e B Miaing 220 2ad is wRiested ta Xplope ésegner

recovkfyAalxly eié%?er*?ﬁ&v@ faetion will contain CO+

aromati cs as we as some C8 aromatics and is

[0035}i t hdhapartivilar désign @UBluey gilamh will tapendatpioarise faught ameunt of

Ls, treated in a heavies.disti]lation colu to recove
the iR (RGrror RS oG e e S ca D m argrpstics that can
be tolRSdd dh 1K tHsePRAABA kel chRbribdsapaa sty bl RARss dF Cot+ aromatics.
recover additional C8 aromatics. The mid-boiling
Usually phuemssotinomwill oomprisedtetwaeeni 29 anidt1B6r mowe fdqaenily de@@n 30 and

nd. i ubjected towxyl ene i soner recover.y .in .en .\
100, B85l BRRGENS Bk 450 et R REERB Y it Bl g 05
feasité td @hiRBeoWe dofBerttation deOPNEkoRREBs intBe HREHBIingMOUNt
of the md-boiling disproportionation fraction and the

dispreporenitipadiashones woll antsieatd 8 relptite aeannbel Cortometisgicontained
P ) oBRgDARALAL) SRR HRIRASR ot e, e
processeapf tiieinventiaeis vatalngbeia?ddl suoh tlert tHeagideilivg fbetione@Atains
greateg(% and 100, theoretical disti]lation trays. W

r

griat 00 RAFERASE Obfot AeBlaEes While Hﬁeéiphmt@ti%/%rdi%{lﬁggl} agsembly, as
disculsed later, is operated to provide up to 500 ppm-mass Co+ aromatics in its mid-boiling
fraction. In some embodiments of the processes of this invention, the mid-boiling
disproportionation fraction contains up to 2500, preferably between 700 and 2000, ppm-mass
Cy+ aromatics. Normally the mid-boiling disproportionation fraction will contain at least 40,
preferably between 50 and 99, mass percent of the Cg aromatics in the disproportionation
product.

[0036] The xylene isomer recovery unit may be the same as described in conjunction

with Figure 1. As depicted, a para-xylene product stream is withdrawn via line 223. The

-10 -
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feasible to achieve | ower concentration of C9+
aromatics in the md-boiling disproportionation
woneamiidgmwias well as increase the rel ative anoBar/us2oo@821197

aromatics contained in the md-boiling

di sproportionation fraction as opposed to the bottons

stream The processes of this invention is usually

operated such that the md-boiling fraction contains
remaigingzeaencrippmers ood pibriteagene prssdoom Xy lsha iSoa1er Fsoverytumé 222 to
. [ hsLidsliati on assenbly, as discussed
1som%%3§?{xﬁ1ﬁﬁ£§%%gf}é@tggzﬁb provide up to 500 ppm nass C9+
[003Fr onBetause ihe selestive nivvial ofiumefor aniré Rylend i3oseITEN Xylene isomer

enbodi gent s _of, the pro;i sses qf this invention, the, .
reco"ﬁ%‘-”ﬁb% TS3PIH 18 BrOB At RERT BRene COBRoSHOR oihe AfoReerigatiqryunit can
serve4 YQestiiRh ark! é/c*d‘i’l%rﬂﬁﬁ Borﬁg&i@é}pofz)@%e iR iSSHerization

aromatics. Normally the md-boiling disproportionation
may &lsaispinerizeithylbeazenai ar, te efhylenzer@, mar leef selesbivelysiealkplated.

50 and .9 S percent qf the C aromatigs in the
Regages B0 B PO R e B Gt Len] DU T THE RGP ebaigg. Often the
isomérae@éafaihsbetwedE00b and h6,090 BPmABaR €36k diastidsNBenzene and toluene
conjunction with Figure 1. _depicted, a para-xylene
are alsp gerfained iy thaaomeryip + Frap-2ilene isaisialhieln2pmorié pEAh1ord Ja gnore
often{ 1838, hEQTRI SRtk fh Yy LBENR SR AASAL rOm Xyl ene -
I'somer’ recaovery unit o Isomertzation unit 226 via
[0038]i ne TA2HonlelSFassBevialine 228 & 5 ddleptanizer dBtildatin a3fenblg which
l.ene jsoners in xylﬁne I somer recovery unit

or nor .
empl@ﬁztwgﬁﬁ §0p foRrmisn2 AN 3381 Hislissh eproBAsIEIetYaHne
distill=iBn 5% BeAel! ) fonfeR 13RI YR bindefie SRUARM O £2d to
near equill i um conposi tion of xylene Isoners. e

deheptsniperdigdltation assynbly 230 arslddéris nebsentiglliphEnr eroematios. As discussed

) et hyl ben e e sel ecti vel deal | at ed. .
in copgemipR PR TGS d dohep BiAEr dist TetbpriSeh i e e ig que Vessplpmay be
a div@ﬂ"% whip Hﬁﬁhﬁ‘ﬁ;c’alﬁf Bay SHRERAURES og’%lﬁ:ﬂlrta Bﬁcﬂi@m&h?

cont ai ns between 2000 and 10, 000 ppm mass C9+ ‘
[0039r omkiofusan 2Heisadartcd iprovideenoverheadtwdaivingtGi atematies, toluene

and Uy s VIS R Rsel RS 75 SRRt B TR G cotannn

230 wiyll ®hgen CH- dldgnatisoaewell s sdniddBhe Th erons@ide hiad B 28s%d88a line 234
via line 228 to a deheptani zer distillation assenbly

to hegiipcdisiEipionyelump24h-st i | | ati on col ums, 230 and 236.
A ; . 5 ¢ !
[004®0I y ??néé[ﬂ%ggn g@ﬁ?glgc?@frgvlﬁ@st & &%%eﬁ? chllét%%ﬁlltée@ideﬁg and lower

t'o renove | nzene suc
boilitghedmpdnentt eled i witélaemtvénlize?3 8diThe bbit@hs Gactamsmnibdins Cs

ar Omé ?&ﬂaﬁl‘gg%éggﬂle‘i E‘S’rsﬁ’ng’cs?tﬁ E‘I) \%1%’ ft"'ﬁe gg&g?%%g\%r% E‘ES%@ 8@211 i zer

[004841 St idslsfld PAhoIE SREBLYiIRY df8er & RS G SR ]istilFBYn BSembly 120
will depend upon the sought amount of the mid-boiling fraction and the concentration of Co+
aromatics that can be tolerated in the mid-boiling fraction such that the separation feed
comprises up to 500 ppm-mass of Cot+ aromatics. Usually deheptanizer distillation assembly
will comprise between 15 and 70, more frequently, between 20 and 60, theoretical distillation
trays. With greater numbers of theoretical distillation trays, it is feasible to achieve lower
concentration of Co+ aromatics in the mid-boiling fraction. In the embodiment of this
invention where the xylene column is eliminated, the deheptanizer assembly is operated such

that the mid-boiling fraction contains less than 500, preferably less than 400, say 100 to 400,

-11-
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a dividing wall colum, and may contain trays or

structure packing or both. [0039] Columm 230 is
wadegtiaghés 0 provi de an overhead contai ni ng C8 PCT/US2006/021197

aromati cs, toluene and benzene which is passed via

line 232 to distillation colum 236. The bottons in

colum 230 will contain C9+ aronmtics as well as sone

of the C8 aromatics and, i s, passed via line 234 to )
PPm'H@M%*&rQWWS_aNOHHa%MPaﬁ mogie ofoperapr.the mid-batling fraction
- r .
o TR 3 RN, A HEROA0 SRR LY RN
isom@3@8. ThHeeldsive tnaass of thacdyienns tithe moneraBSthat withbé o yelad forskylene

. recycled via line 240 tp Xxylene i soner recovery .uni .
isomes 3 op et i pHng Hreropaoneliis fociish ffodocd via
line 206 hewduany a€leadtiost, ishy 2611013 Bpsenbly 120 wi || depend

upon the sought amount of the md-boiling fraction and

[0042]he Retitring tabsayiesdistitigtiomeddwmni2d2, asiigpictedn thgdottoms stream from

ouch L5 4 RO ARG R chlfe e o

xylen@liuimdrir€vetyswal 2122 e higpD46)i & bsttahhstradtioatvideh agaeabhyavy
Wil | conprise between 15 and 70, nore frequently

arompfigsy®&n Cre, Brivitislawn Hading248 on mielstrpd peeris of theagracesses of this

. i r 7 i i i t] . .
im0 5. BANIELY 181 908 B o Mg conin
in theodisrBportivnatitin preducn ist doatained-ih chik boigorhs fadtionn Aslshowhe side draw

X enbodi rent. of this ipvention where the xylene colum
is takem v qm%&f&? %?Wéescfﬁﬁﬁgwaﬁ P%lé%rma?é@é%u@&p md GIFOPLH{ERE stream
that rﬁ%%b ﬁggggfmtt sﬂk?l‘aﬁ@ﬁ.' ing fraction contains |ess than

500, preferably Tess than 400, say 100 to 400, ppm nmass
[0043])f CThe &llwdng sismuldtmmiaptopided to firthemiltistrate thppriatiplomof this

he.m.d- bai | i fracti.on wi,ll...contain at |east 30, I

aspeq) PERE NP UOB I AEN SBeH PP ISE W30 B RS ore] e digieted in Figure
4 are A6QIMRE b6th thtdliheicORMR Aldthe dBRpERIRE HMBI1NBISas8dmbIPEThe feed

xylenes in the isonerate that will be recycled for
compgsitien &o thedplweng edewpiyy as conpared to the mi d-boiling

di sproportionation fraction introduced via line 220 is

usual ly at Al :1, say 2.5: 0.5 [ 0042]

Ret ur ni ng gg&%éér%lﬁes distill atﬂdags_ é élnt 242, as

depi ct ed, Tohenbot t omrs stream from?.®l uene colum 214
is also a feed. The overhead contains C8 aromati cs and
can be di FeWRRUCY xyl ene i somer +&tovery unit 222 via
line 246. fraction whi ont ai ns heavy
aronaticsF§E?8$%£%§O+, IS mﬁthdrgﬁﬁgvia line 248. In
preferredQalsgrects of the processed.%f this invention,
|l ess than 0.5, preferably I ess than 0.2, mass-percent
of the C8 aromatics contained in the

di sproportionation product is contained in this
bottons fraction. As shown, a side draw

-12 -
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Is taken via line 250 from heavies distillation colum
242 and is C9 and o-contai ning streamthat nay be used
woéanostidemms al kyl at i on
is provided to further illustrate the principles of
this aspect of the invention. For this sinulation,
dividing wall colums such as depicted in Figure 4 are
used for both the toluene colum and the deheptanizer
[0044§ii st The feed spmpesiemiojthe Feheptanizgr disihainnassmnbly ivhe
t ol uene colum is: Conponent Mass-percent Tol uene 27.8
C8 aromati CO+ aronmti . O her 0.9[0044]
The feed é%%%%@%%%on to the d 23 %Qnér distillation
assenbl y Telue@onponent Mass- perced# Tol uene 0.4
Para-xylege 7.? Ot ho-xyl ene 21.4,_N\eta-xyl ene 45.3
Et hyl benze#&*718€C + aromatics 3500 ppm mass Gt her 6.7
[0045] Thertheixghenteed to xyl ene igoper recovery unit
contai ns 500 ppm mass C9+ aronmatics, and the nass
rati o of Meta-¥ylgndoi ling fracti orft3¥omt he
dehept ani zgr ,distillation assenbly .,to m d-boiling
disproporé&gﬂg?%%ﬁ fraction fron1¥ﬁe tol uene fraction
ppul-glakpn of this

Is 3:1. Tabt grodasidgmari zes t E509i

enbodi mnent. wi thout a xylene columm with a typica

process uSt a xyl ene col umm andéo side draws on

ei ther the toluene colum or the deheptanizer

distillation assenbly. The aggregate reboiler heat is
[0045] 0 TREtoW r&dito g?léﬁ_@'@so%efr &6y unftdntaiie StO@:ﬁﬂ%{l%&sBsL%ﬁ

columm and dehepfani zer distillation assenbly.

arom@Ck AdnlBhe mass ratio of the mid-boiling fraction from the deheptanizer distillation

assembly to mid-boiling disproportionation fraction from the toluene fraction is 3:1. Table 3

summarizes the simulation of this embodiment without a xylene column with a typical

process using a xylene column and no side draws on either the toluene column or the

deheptanizer distillation assembly. The aggregate reboiler heat is for the xylene column (if

used), and the toluene column and deheptanizer distillation assembly.

[0043] The foll owi ng si meCatUS2006/021197

TABLE 3
Xylene Deheptanizer, | Deheptanizer | Toluene Toluene Aggre-
Column, | theoretical side draw column, column gate
theoretic | stages (stage | Co+ theoretical | side draw | reboiler
al Stages | of side draw) | aromatics, stages Cot heat,
ppm-mass (stage of | aromatics, | calories
' side draw) | ppm-mass | per
gram of
para-~
xylene
product
Base case 94 16 (0) n/a 30 (0) n/a 1347
Invention | None 54 (12) 274 95 (26) 1000 1206
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1. A process for meking xylene isoner conprising: (a)
separating at |east one xylene isoner froma

weoeepwriagicdsn feed stream that contains para-xyl eQe/US2006/021197

CLARS

ort ho- xyl ene, neta-xyl ene and et hyl benzene and up to

500 ppmmass C9+ aromatics, to provide a product

fraction containing at | east 90 nasspercent of said at

| east one xylene isoner and a depleted fraction

tai ning ethyl benzene, C9+ aromatics and at | east

one ot her xylene isoner; (b) withdrawing at |east a

PO t iy i somerizing at

Igast %go%zs)srﬁ}grrl} c])l?éjyﬂén%% I;&gj%rﬁg%gtl on to provide an

i dereseiacatmgret dast org }dydmxensdmmar Iﬁromga sdpargprondued stream that contains

hydr ocar bons | ene, -X ort ho- xyl en

ot hy! BerZeHiea R eRy. héjereione ¥ S fimebtenn and lip 00 ppm-
di sti ka3t c?n al%kndueét% pfovik® 4 fgt@ﬂu&ffraui@n b&ﬁﬁﬁfn@ta% léaQt 90 mass-
prOV|de a [ owe ling fraction containing said | oner

boi | i mgrcelntwfpa@cah éqasmmmémebmmran@l agepleteddractipe containing
m d- bqj frat on nt ai ni.n ar a- | ene
et 2 Sy EREzens; b SPrEtE: A sl isomer

ar(eyawlﬁﬁravaﬁgl aareasltaqﬂummé gﬂ@aﬁcttffachbﬂg fraction
cont ai ni ng, par a-xyl ene, mneta- SiyI ene, ortho-xyl ene,

et(By| EomeairmeH irasrpationaf fheslenlsieddiastion fapigideandsomerate
82&2%?*‘*9% iQlo WP Sotth 8% AR AR Ry BlgRE B AR B Sl hfa-xytone,

m d- borthongleﬁme,aa:thylbmzeﬁeand@ﬁyarbmagcsat | east a portion
of said at |.ea ollngﬁfratlon rec

cl
ot a e tonstias oy é*}st&laﬂan eilpash » BOrtign A thegSamey BPraYide a lovier
| a8t b@ile G fiONBO At BRI P LERABING by COBHR S ARRHBA and at

Ss- per cent ra-xyl ene, ortho-xylene,
met a dgaisteore mivdb@ting frbenzmmtaamjg pma-mfﬂwamﬁtasxylene ortho-
wher ei n. t he ar ation {Teed Str. eamqg‘?,c r| ses

recyc rYlene, el %‘?Zelge( @ﬂfl oy argQmatics, an 3s%, Qpe l&gger(%nlmg fraction
ar omalchgtafn@@LpHh-KORME, Beta KyRnB! RERSS/1&e, 6heivdhdene and Cot+

wherein at least 10 rrass-percent of the total
par a- Ryanesiiss whetein saifl ehlsastone highgs/bailieg faetion contains a greater

et hyI *ﬁ%{fg ﬁ&%?ﬂt%ftd@ a%rdc’nqg%s 5 safcd &t ?eatsta &eﬁid-ﬁ‘oihﬁg fraction;

ract
(e) recycling at least a portion of said at least one mid-boiling fraction as a recycle

stream to step (a); and
(f) providing to step (a) at least one Cg aromatic feed stream that contains between
15 to 25 mass-percent para-xylene, ortho-xylene, meta-xylene and ethylbenzene

and Co+ aromatics,

wherein the separation feed stream comprises the recycle stream of step (e) and the at least

one Cg aromatic feed stream.

2. The process of claim 1 wherein at least 10 mass-percent of the total para-xylene,

meta-xylene, ortho-xylene and ethylbenzene in the isomerate is contained in the mid-boiling

fraction.

3. The process of claim 2 wherein the recycle stream of step (¢) contains less than

1500 ppm-mass Co+ aromatics, and the at least one Cg aromatic feed stream contains up to

500 ppm-mass Cot+ aromatics.
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3. The process of claim2 wherein the recycle stream

of step (e) contains |l ess than 1500 ppm nass C9+
wanosatsws, and the at | east one C8 aromatic feedus2006/021197

stream contains up to 500 ppm mass C9+ aronmati cs. 4.

The process of claim2 wherein the recycle stream of

step (e) contains |less than 500 ppm mass C9+

aromatics, and at | east one C8 aromatic_ feed stream

cdnt Bharopess of clain 290 eip fevssEclosicant ofsien (3 comainyigss than
500 p?xgls)x%gscss%ggrfarg R0 gnd’@c%a% Bhdat %?IF) afl kQadktag ceﬁtgﬁ{s?rlﬁore than

I'vi di ng tlon col um
500 ppremesssCofarahaticn 1 wherein at | east one at | east one C

aronptic feed_s mis obta ned b i st i on.
oAl BB 8f SR RS PO AL PR PLeh Ghir it & Rilpe wal
dlstﬂl%@n&lgﬁﬁr boiling fraction fromthe d| stillation of

step (d) 1s fed to the distillation. 7. The process of
cléai The prabess @f alagm 1| whsseinat jsesttanont kcasttomé (g azgroatint feed stream is

oG G AEE, AP B AP PLA AR g

boilirg' fedetibR idhethe istitlatién bf aép @) id feti@o e dlﬁﬁ&hoﬁ?ne | ower
boiling toluene fraction, at |east one_ higher boilin )
gdqstreamm

xyl ke progession cliimdi whereip st leaghranaréen of the Gsgromatidle
denvéc?ﬁ]?ﬁa R 8155?0201@%&151{1&90& é) QIRE]{&: tﬁ@&%%@p%%{ogﬁéerg@f)duct is

contal nin ene ene

fractiehdiyd lb{;eﬂléﬁlﬂt&maﬁdtd &Sli@sﬁ diﬁﬂo@&%bﬂi)@ﬁoﬂ[&ﬁs ff@8tion, at least one higher
arorratlcs and at | east apgrtlon of the md I|n
boiling ilsnsrontainng Aisereperinnatiomirpetionaandsat least %@f‘e@lcg ﬂmg

dlspr%gb‘?u&{a?ﬁﬁ $8cdn @drﬁélﬁ?né a)‘g%e{ﬁé& - g%déﬁé lol@b4 v\ngbngfetﬁﬂﬁenzene

I sproportionation I's by a dividing
and less IthamZS 09 ppfﬂmaw@ﬁeammaﬁcsg had an1@astvin portion df e methailieg

streamof ste nt ai n | ess than 500 ppm nmass C9+
dispropogfienation fra %g Sﬁli)éssﬁgé%é@g Yf claim 7 wherein the

sepafrfé bRRedsF Y5 BWRESInGRS @1@ﬁllé9ddn)’of%e &1§1§roﬂbﬂi%ﬁhtﬁdﬂ1ﬁoduct is
di sproportionation fraction and the recycle stream of
by a divising wjll column.
9. The process of claim 7 wherein the recycle stream of step (€) contains less than
500 ppm-mass Co+ aromatics.
10.  The process of claim 7 wherein the separation feed consists essentially of the mid-

boiling disproportionation fraction and the recycle stream of step (e).

-15 -



