..kl e3epm . Z6TTBI 0 4 JUN 2002 wo-~,. ., MVETA- XYLENE PRODUCTI ON PROCESS Thi
I nvention is directed to a process for produci ng nete-xyl ene and nor 4JUN 2002

specifically to a process for | c conversion Qf | henzene with
m ni ni zed VR4 soneri zati o M@ﬂ m Mequent purifi Sgir/i%g%%%?yi el d
hi gh-purity neta-xylene. Mete- val uabl e chem cal internediate
useful in the production of speci &%¥2*pol yester resins for high-performance
pl astics, such as those used in bl ovw nol ded products. These materials find
use in various products, Including plastic bottles, and this nmarket Is
expected to grow substantially in the com ng years. 10 Mete-xylene may be

derived from m xtures of AN gsom such raw materials as

pet rol eum napht has, particularly ref or mat es, usual | y by sel ective sol vent

extraction. I'n such mxtures and th erties are:

Fr eezi ngBoi | i %\5&?@%@#@”@6‘#&%' Bip{yciag,mpfe-yene and more Epedificaly to &

Et hyl benz eW9esssfopthaatayigonearsionst elybenzeneyith mryssﬂer@umeummem. 4138. 8888.
30O t ho-5xY subseniént puitiflcatidhd&ield highpurty méfa-x@enePr i Nnci pal sources of the m xtures

of C8 aromat i Chgrs n&ék%ﬁﬂbla%ﬁér&n&l rﬁtﬁmlﬁiﬁkﬂﬁﬁ%gﬁsﬁucﬁéﬁf QaéErQr ysis

distillat ST The ?KF’POE’%} | C Irac Egons romthese sources %M°UI te widely
I'n conposPYYeSh" B f-periommange plagtics. spchap thoge yseddn %?V"Tﬂ &d prog

et hyl benz aterigision usgin W"M@mﬂwsa‘n@@nﬂk‘y#‘emﬁ. gdoefhis gnarketi$ expecteddporoxi mat el y 50
Wt . % net asubstgitiellydn thecbribiy yedrs. 00 each of pare- xyl ene and ort ho- xyl ene.

I ndi vi gual | 5WM%DHWWme&ﬁ%B%&QuH&QQpEQﬁdﬂ@lﬁb\fcﬁHwy occurring

m xi ures Pr)ét 5{3 |SF’BF° eﬂ}n%aﬁln# HE Hm&r Qrma?es us&agy bsytsglgélgen .%Ivmat)éxtbe separated by

fractiona I on operat PEROBy { ho- xyl ene
may be sepB %Pt“é’ﬂ“ "fsf‘%{b'f"?“ﬁ'ﬁ%ﬁ"d EP’PPﬁ"Q?F’Bﬂ and it is so produced
comercially. Pare Xyl gffreszingy be sep&ellitged fromth ed I soners by
fractional crystallizatP¥me c)sel ecti v&oBHAr pti on ((‘Sﬁi’g‘j‘.%;< t he Parex process))
or menisr aEthyisanpaeat i on. 898 i s evi dentisé.n t he tabl esesfd properti es above) the
boi i ng pehmiyiée €t hyl bgrzene is veryagd ose to thoggeof pare-xylene and

nmet e- xyl e I ng sep tion of th conponent s distillation
o 10 ity o,

I npractic | benzené is thereforetypically coO rted catalytically to
benzene al?d”‘b‘?y"aﬂdl ti on&* xyl enes duftt®y xyl ene | s¥#¥drization to Increase
the yield of \incgebsogreasyif the exturesvECSarontdtcsmrecatalylicallymaisimed pdpbthas ang oner i zat i on
procesges pyram\aemﬁie@ nrnefc, %fhatrc REAGR Mo itifesERHdsvaly Baté Wiyl @mpafign t 0 hol d

conver si O'Bux i uSaly U Gng Rn &{FWL% Jefle @Sﬁﬁ:ﬂﬂlﬂ%ﬁn&%ﬁk& be-l‘-lgus

althoughc al yti e 1S ratin

condi t i ond"4 ?dl ﬁ'@?‘gﬁ%ﬁg"e’f'ﬁ’fykﬂx ?'B’eégé'f‘gﬁﬁ“@ °f‘R°é°' ’8"’5%1?1(9%&6@5? of xyl ene

| 0ss by transandyduatisomar RRpduns maycbe sepgiated &pm the paturalylppeuring ixtuses byhere i s

cur rent | y appnprist@physicaCmethddy. mnmmemdayrmrsmateﬁoy fractigpalrdistilaton, aifhougid this- Xy | ene,

.e.) ishers'\ﬁchﬁlrbée?Jﬂbn ‘é?ﬁo- | H}nﬁ Ms’m &msum%%ﬁ&ms%d&aﬁk Q hrrer
Encyclopedr 1984) and

e oLl S i s ors iRt o s e by Gtocl mRsite e o
a 'mi xt ur e seiqctiveagspention(ag., the Pareerroonss), |9r prokmme sepataliont ayers are formed, i.e.) a
SUBSTI TUTE SHHASTs dvidelit in tRé3hble of pfopetties above Aikbolidg Bt @ 2thidbenBand isneQsiogs 8~ 1. 1

tmr)1| ecul ar :amb@rmﬁareanwb@mmhﬁﬁimb ?db%uon%ﬂﬁes@@on%ﬁa%&' by aisHidtih con; ai ni ng
e re 1 N n I

t her ma dec%%’p%gl Bé"uw{t "éxm %&" %ﬂveﬁﬁﬁ'&“% "eAﬂ%? /é)a%'[]o"f % syrret hod
i s used coYienes ey %H’TV "W"P@L*E@P“ to H@“TH"PWE'GM ‘f“é’gb'?’FY"Beﬁ?’P‘ﬂv'g "'W"I"ﬁ" BF- BF3 nake
t hi s pr oc ovs xyerwiisomerizaon procasses, covvatsion of ethythenzenetis cofistnaiped=bylya needto pelbduct i on

i s such t lagiversiendt Rflenbtb othbr cSmpBahdlid dtkeptaBle idvelsl Cthud, Qitholigh @RS ®: reidVallof et hods
for prepaf *nﬂ&&é?\?g%ﬁéﬁfe %&ﬂﬁ%‘aﬁh&%@ﬁ%ﬁf&u&h&%@ daféﬁ&':ﬂld Jlsédvaﬁg ‘érnt ly, the

processes y cost pur

;i
consi d&r at ’Hﬁé‘gs M"“Oﬁ?@ﬁﬂ"“ WP%‘?“BY"E'“"BE’"W"@WV desirable to provi de a
commer ci al | y abeepnuently pnesernmercisily practiced methadiferserarationtof metaexyleng) ion thej n

subst ant i Mibupisi Gaectiemicad Coipan)¢MOCE)ipRigeds 0Sée 1ark-omMRAErNcRilopedid\eCRerhical Pr OVi ded a

process | paRii 5} Q9 VEEI: 11 60 a%@ublﬁht[&%&t\%h@%rﬁ loparkiBls CONVer L1 ng

a hydrocar trfeamt enzene, at | east
20 Wt . % mPfosesy (PAYRRiealing # '1"@'5'3 °'t'??§'r‘l 25d yylengs Wiy HE- %Fyl?f?éayaééf" formegs el ar
si eve catal yst under ethyl benzene conversion conditions sufficient to
provide a primary product sybefifutesifiad HQi.E'iDLe 13 than 50% preterably

nore than 95% of the ethyl benzene present ° reed trmW’,m,’”,m””m"””m
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.(b) stripping benzene and/or toluene by-products fromthe prinary prOd&ﬁh

streamto provide a secondary product stream conprising at |east 75 Gt 2002

m xed ortho-xyl ene and nete-xylene; and (c) splitting the secondary product
st eam by r ev@¥3disubstantially all of the ortho-xyl ene ¥Té88#3658"herein to

- provide a tertiary product stream conprising at |east 85 wt% and

preferably at 20 least 95 wt.% nete-xylene. Preferably) the process

further conprises the step of distilling the tertiary product streamto

obtain a distillate conprising at |east 98 wt. % nete-xylene. Preferably,

t he process further conprises the prelzi m nary step of separating

par e- xyl eng rdieeiiubombiese Rhathstyidhs HBLGSYeL B ah %ﬁgnl&nwsp&héinmgge%ﬁi | ene,

ort ho- xyl ene te-xylene and ethy]benzene 25 to provide said hydrocarbon
feedstrea °“Fﬁgﬁfffé‘ﬁ%'§§"lﬁ”°fﬁ"€“ﬁ (?t"r"gh")‘u'%""a%{ﬂ%'i“ sfen Sfth8| di ng hi gh-purity
met e- xy| erfestaxyleps-kBfs goropiaxi Aitharghthismathod isaseskcammerciallyrby MESES, thinditfitultieain be

| ncor por atdesling WthCHFEBFs Mkehis procedstosipe | soneri zati on conpl ex with m ni mal

capi talg out | ayT!hH.tihMJBfmﬂhbﬂﬁmﬂyﬁ;ﬁﬁﬁﬁﬁﬁ“hﬁﬁﬁgﬁf&%Rﬁtm\étki% ﬁ'meﬂpe i nvention

will now be Jror &HFart | C Earelg%?descrl ed Wwth reference e acconpanyi ng
30 dr awi ng@MiIPHeS GPEgRse. Wity metiods Torprepanag ha matenq! ap pcommpreigh pragiicabiity, - o~ 41 ¢

xyl ene i sdinespntly.dhe Rcesspierpsasiicing mefsawigne asmlimitey lpy post and quity gonsideratiens. itc

i |1 ust r at iwoald,afieregoreTdd Bighiy/deeirable o piadide b canimeididlig &BptabiGrdcelis M tHe ProditGon

enbodi Mentes pbaloidhe in BiblinlidiPpurd e ring to Figure 1, in the conventional
T1 35 stream such as a heart

xyl ene_jsonerization |l ogp sho a romati cs .

cut cotisti ngi‘gggﬁﬁpi"?aﬂq?‘?m(??'t ‘ﬁ?%ﬁ f ggoesy ér RRAYCRHPEHNPS, xy| ene
splitter Xemprising hastorsofir t ho- xyl ene (and heavier Ca aromatics) fromthe

m xed Xyl enes @hcbnedrting lalhginscarhan feelikiean corymising/dt ag 54 eByibenasremicats are t hen

fed to an gu.0eetasyRRE add¥ss than Pwi bl arLxyidhd SVer aMbiEdifRr disve SAMAI GHaed from the

heavi er CoipRNCIHSonvddEn %@@Hﬁ%ﬁa@&%&l‘v ae%h 0L BRIt drbh aebibtely Sr S tO @
pare-X | ene’recover uni ere a subst n’PI%F pr opor"flgn O]p T%e

Dar 6. x 11 or{eanSQ%, PEtiRsihl moss, anSHhee thp @ihyibengene prepant Jn e JEHSTeATS 4 J N 2002 WO
991 32421 PCT/ USh8iirphg Benzene @usjas olugne byipeodycts feomriher pgmary inceducCaream tocnrivide s ar e
then fed tasecnddyy RE0EQ sirVEOMPrsRg A0S int.% kel OERIIETe and inbadyldtgCin@gen
cofeed. The Istzv?pﬁmm{a aBonBdnPplbtiaks stred u@%rﬁofeutnﬂseﬂiﬁfumyla@wt [ortiSielend 2 O

remove benzene and tol uen roducts) “and, nes (Wt n I ncreased
D Opor t | or PRI B SVl Bjetaly At Sioatt PEPTOALS Pt AR sy pplspb 3
Ref er r phg least 98wt meloxyleng, t he process of said one enbodi nent of the

i nvention) a pereferably, the prodess finthéreompsestie stdpfol ditinihg the Brkady podyast@ant ol ene
recovery Upa abidtiféfe chitisify bG8 ob % Feladiibieon | 0Op shown in Figure 1, is fed
to a catalytic conyer, | %lmuqliﬂtn rlcgm%eesr& a "?’é?];f usi o sglalrg(.nrestrlegéfeod cat al yst
sel ectively .coﬁ erre e e?shy _f)enzene R E™Y SI198 P D IR DT parré'1 Xyi ene

I n the ef 4 TfadCe Bydroggrpan fepd Gpmprising Rarasyvisne. p@hpagigne. mpfa-xylens And pthyjbegzeanegr

pr oducts stts pravidei said tiglrdcarbadeatbtregmeat er t han 50% 10 preferably greater than
95% and nore RreYreteadf e @Vendndd cabdbdvf NEdRg Hh-fultE melRYiéded iz ene present in

Ehe. f eedsty Goibrwad ahd Hékbinkive HERESHEN %?n%grgg%@ﬂmwn LJ&‘ﬁ%PC@ﬁXeers' on unit 18
0 increase the conversfon o pare-x% ene ol uene an ereby Increase

the puri t ysogwenizaien copplex with miniieal cAeital ptiey hubwith highmusity@efe-xyjen productivity.

et hyl benzene- d &l isveatidn pillinpwa beymere pritticotarlysiesodbadwitl reference t the acoompanyig i s f ed

direct hy tdmawingsiaemigene/ tol uene splatter 17, where the |ighter weight

by products (DEQGET DeplamatREraifirh b bithle SRS ubhdted BFRYEngRRGRERD! Y DY

di stillation. rcally, |ssr|(§|n9 rocess W ilryield secondary

product st r eanT@HP &1 assipmaticlustption of 3 setagleqp progiuction %’P‘@éﬂﬁ‘?""&@tm Peast 85

Wt . % and embodiment ofitherioMehtionat | east 95 wt. % m xed ortho-xyl ene and

met e- Xyl ene. Tirefesiag fo ®igure it /I8ths edhodntiehialxylehieistnttizalibr I6upEhowh, 4 ©fhrdneaties XY| ene

5P| UL Q% Lol ol DN Fash B oMl pdob Ao B lortics, RUITRbIGH 3 xS

fractlonfromtesﬁaat er 8.1s conposed of 'very high purity

met e- xyl en'8 PW%?"@&?‘[‘?‘ %W eayigr Goj ﬁ?’?ﬁ'ﬁ)ﬂgﬂﬂg‘? "@’FP gi?#"bﬂﬁ%p‘wgeé'?"&t Meeast 85
W . % pr ef etheriofiepe and Gocarernaticsaregherofed tg anjorthgixengitawert2iese ogtho-xyiens!s 98 w . %
met e- Xyl engparatéd fbatthd IREvierichripohéts, ITAd produttadmtie Xyleficspimet 1 isliedtoid | ed t o

further i”&aﬁﬁg 45 Yoh i H R e pirb-xoink i vaPgeci at ed t hat
I n convent’lon Pﬁexé g%@%‘éémﬁ%%%n %&Sﬁsngogsag%’cﬁmé‘s strﬁgt{ sﬂ{)wn in Figure
1, the xylene isonerizatlo | | l;*dfq!an initial bed or reactor
to effect conversion 2s of %@%ﬂ%gﬁéﬁw e aromatic teed before the
feed undergoes xylene isonerlzation. In the process of the invention,
however, the ethyl benzene-depl eted product fromthe catal ytic conversion
unit 18 passes directly to the benzene/toluene spiffier 17 w thout

undergoi ng an internedi ate xylene isonerization step. Feedstock 30 In
general, the feedstock to the process of the invention is aromatic Ca

. o - o Y ~—~ ~ N "N A - o, o



. .04 JUN 2002 WO 99/ 32421 4 PCT1US98/ 26587 The Ca feedstream may als N.2002

conpri se added benzene as a cofeed to facilitate pare-xyl ene conver W tzy
transal kyl ati on to produce tol uene. Moreover, in additi OE *8848Bg58gbove t he

aromati c CSWARBUPL may contain non-aromatic hydrocarbon 5: €., napht henes

and paraffins in an anount up to 30 wt.% In a preferred enbodi nent, the

I nvention provides neans 1o process a mxture of Ce 5 aronatics such as

that derived after other known processing steps such as solvent extraction

and distillation fromcatalytic reformng of a petrol eumnaphtha to a

m xture of reduced ethyl benzene and pare-xyl ene content. Process Conditions

| N accor dameered.t he irditaining OMET, mateNls tré téh fed tB @ xyAddeYiSontbaZaubn R d4 fogaktst ock s

cont act ed yy 411 %&.&. Retedadirid e SHH o rgquarm §Wﬁm @..tqewaﬁo% BbhzGfNdi L1 Ons

to effect eth e conyersion ne conver si on.
Sui ¢ abl o cOVVINEEE DRTASR A I dereh e e herrien ] W et oo

pr ef er abl yth?}wmﬁnimﬁsq a pressure of 0 to 1000 prig (100 to 7000 kPa),
preferably 50 tRefef(QtoFigue 24 e ptocest 8s8id kiktcembodimeéAi-8 theadvenliod, atportiddd@ hr' ',

pref er abl Ythg’p&@-xyme Bfiuent froﬁﬂﬁla r’nJ‘JG‘eoUR!; (i}{iné @ttn'n 3he i%ehﬂné:ﬂoo preferably 1

to 5. 13 taI I nci pa eq? systemin
t he proces %?nge 'ri'?/gg}"l"ocﬁm& ?’8"’8?? 3%& ﬂ&é@ Ir]‘é StB‘ft rsion of

t he et hyl bﬂ?ﬁé’ﬁ@ cpnyerisithe ethylbenzgperand the ?Wﬁ'\'ﬂ[“mr"&‘éf ﬂE’P‘P‘\E%[‘Pl"Hh" ﬁ?“"f“ﬁé"%yl enes,
par ti cul ar high dohnersive texels. \Theraitiagphinmypraindg steamnyd depiadeddt getetha@o%py be

Er ez g gtlg f saefuaa; gm&&ﬁn b% J3fRd M6tk frlafemﬁ L 8iefter ek 89%, bhine ethﬁbeaieals f«fbﬁg 'ﬁ_f, na]g:gir eved
x§| enos) par[I;Q s?rF ptlo?rhl nz%ﬁé %%tcof &chl‘?grsll)d ;[Lhﬁ?ﬁl u?egaa& he oL

ylene. In
this way tFP@""é?E?S‘ePé 1"1"%"?3?'?5‘? ‘Hﬂ@‘ﬂ“ﬁf’%‘f‘?{%ﬂ“ the pusit §F 1"85”‘81"”'?’!?@’%95‘%‘3‘1“?& to

t he net e- xyffosled and ortho-xylene is limted. In particular, it has been
found that the Thaewmjibentenpacplert phithaty mctameaafaxmﬁmwdmnensmrmdum time

(1 0,3) )15 - GenzenbAbtiuehd eF?ﬂHﬁe’f‘eelge IIU e 'ﬂ’@ ZJ"L qo'%ul"ld\,\ﬁﬁ tlom asured at

ort ho- xyl ene sor t|o

120C and aff SY?F&'WQ%W?S@%@S EYPZ""H%'ZT%W""GWQW S'f'd ﬁé?%ﬂﬂ” Pa 2s to
707 Pa). SHEAMYBiEheontains pieas (P wirpprefersply at igast 85wi%, angl rpase P'Q‘FEW ‘F‘l cally in a
t her mal bab%wice mixkh erthoayieneyasd mefs-rylene.nTHervaftqn tiecse®pdanf predaet sirqandsifed v | s al so

pref er abl yxgenb emade foQenisve ihe Memm emku\atl@wrwér@mmmmﬁd shittek ON

activit Xyl ene
|somr|2§at?azn a tIVI @ehr\ko"?'ﬁe ca %maﬂfga' ks ?@F&Q’:b‘]% mPrmfe cat al yst
produces | 6883 W p'.’PE“!M“")@ 4 ?‘%ﬂ@’%ﬁ@?ﬁ%ﬂﬂ‘%? ﬁ’etf"é%'ﬂ“’cgnt ai ni ng 80
Wt . % et e- sesiresintbe teRBry\proddd WQMG-"WMN@MWG&H@ tCpurily %tm meth-vtengene at a
tenperature of ihiiBpeldppredatilf 1kt inlebietional 2fibnp BbrGerikalidstodsiafduch ds tiieigivh hourly

space Vel 0gidyey (VSN long loiledblon it 17l Rl RS Bod & AU O CRGRBR oidR! HO)

nolar ratio sts use nvent ri se catalytic

mol eculdr &fehykenz °’§d‘b‘ﬂ %ﬂﬂ"f‘é’fmé"nta" ?‘i‘f"g H*ﬁF@P%ﬂ’Pﬁﬁ%ﬁ $ons” si ze
zeol i tes, pieess ¢f§1°z'e'e¢ti°l' éswmvthmgm@pewmedeme@@pwagmmﬁ catajytic opyersianabl y, t he
nol ecul ar  anitere @adsessdiractiCionss bemderdnollsnd eptitterf17 ditrioGt udbrgoing anlieeaneadiaectylene U. S.

Pat ent No. Bﬂm&l Siosusy.. 35 Exanples of intermediate pore size zeolites
useful in E 1S |nvent|on i nclude ZSM5 (U. S. Patent No. 3,702,888 and Re.
29,948); Z (U.S. Patent No. 3,709,979); ZSM 12 (U.S. Patent No.

3, 832, 489) ; ZSNp general tha feefisigciiq thengpcess oLihgsinvention is esamatioGe miKiure havingalnt  No.

4, 078, 842) pthylBivkedd cqntentf 5 1260 whit, dirthoixyRiadcoptéa)of 0 B SHWE, & rastdylepecantent No.

4, 048, 885) 29 ﬁ@éw@%ﬁﬁmmmd\&mﬁmﬂhiﬁﬁbto S5 Trdrbilthy, $ieEEL ( RULE
nc '"cfe

2t R L A e e S

mol ecul ar ST EVES
si | i coal unimeelsn Bissieadastaretemed Jmetasnjens-rich* igpdsiocks A praferredferisiock s ehtained 5
i ncl udi3sg aemé bffiendstreanetdm § paravyleasidcaveylunit e Bet a. As synt hesi zed, the

ol ecul ar 5 i EVeR tﬂe.pﬁk@sg oﬂhﬂ?{\ﬁnﬁﬁ}he RiyinéhsdHe Ri the fbdioskaSieleBilely ﬂn%lﬁd >
di ffusion @ﬁCt e@(y EH Vo eprrd:)%uce be%e?%and Euﬁl?ﬂn%s wh‘?lgl \%n?eﬁza?l% $fYHetn¥et+8ﬂH$£ dto

ef fect et hﬁ“{? Sron wever,
the requi sismeorifie-ffens jsarnimizesse fhatthe U@amdbfé“&PBﬂ'Wd‘W‘aWMQ'Fl ng the
crystal si aeos@itially e i mat@xyiuneléatiolldry, coating the catalyst with a

sel ectivating agent which inhibits the diffusivity of the nolecul ar sieve,
particularly, the diffusivi iggaefrriuve SREEE(HURE 28) eve to ortho-xyl ene and
nmet a- xyl ene. Preferably, the selectivating agent is silica and is produced
by 10 applying to the catal yst one or nore coatings of an organosilicon
sel ectivating agent in a liquid cancer followed, after each coating, by
calcining the catalyst in an oxygen-containing atnosphere. Such a silicon
sel ectivation process is described In detail in International Publication
No V\D 98I 18005 AI ternat [ veI y, the de5| red d| ffu5| onal propert [ es may be

o Y - o o o " B ~ 2 —



30 el ude, by way of exanple, bentonite and kl esel guhr. Such cl ays c&m Jlﬁﬁ
used-in the raw state as originally mned or initially subjected to 4 1002
caldciatio add treatnment, or chem cal nodification.

proportion %’YP WWHtlabl e cr yst all'ine nol ecul ar sieve to thgc'{"gégg}#sgorrpo& tion
of catalyst and binder or support nmay be from1 to 99 w.% preferably from
30 to 90 wt.% and nore preferably from50 to 80 w.% of the conposition.
33 In order for the catalyst used in the process of the invention to be
effective to convert ethyl benzene with, m ni mal xyl ene isonerization, it is

preferable that the catal yst has an al pha value of at |east 5) nore
preferably frorme&, théastriaMGnag @ich dobnpis adidelt bdnkdndasd Hébrded1038lkkte plRByRhPNa val ue

is an appr&me@otgy ut@.t.fyat.anqpp ctheeng atnertaott f. a&t.taﬁhmbh 36 in¥ Hoihat%f the

catal yst co tandard e're Ive rate
constant (¥ ﬂ“‘&f"%&“t‘ﬁﬂhﬁh&f&’ﬁﬂ‘&m@&’ §:| &n“aB@?""e%‘I"ﬁH@"fg‘fs LAAPRHY YR SHeET
~AU~ 2s) to@0wt.%.URapeEred yntgdmen.Alrinveaipn pioddes FRSE 1o rregess 3mixtuneof Cauni t ti nme) .
It is bsseglometicd dueh saaiat derivea aBér othér kAdWAIpfOESSIRg Seéps suth avsolvihte@ractioR@kd NY

catal yst taémomnaau@hmfammg ofa peBibdin E@ﬁtﬁmetnmoof%ce%%ymenzm%nﬁ pha
Test (s descrlﬁgd In U S Patent No. 3,354,078 and In J. Catalysts

4:522- 529 TQ@S) J. Catalysts 8:278 (1988); and J. Catal ysis 81:395
(1980). 5 m&fcﬁ-@%ﬁ&tlon dehydr ogenation functional netal can be

I ncor por at ed | i axcdardapcecwith stieypmbenbihvention, theabevit desanibed eedstoakit cahtactedwith known | n

the artyt omé &ﬁ’dt&%ﬁyﬂirﬁwddwmn GorRdfsiéh cARdiAs th BridaldtyRErerUanveRid 8RS ON

processes, Srad AR essing the
desired hyd’ﬁ rog ey aci o ne(Ljén ﬁ( EPOISE%E{?P%HG% (%ﬁmmé]nwﬁgét%tegg'&%?% &

nodi fi cat i W‘t@?ﬁtﬂa‘y% Pﬂé5°f3rﬂ/'?§?§f'tf‘t>ﬂ°'°l‘w8%*'ﬂdﬂ%"? H0fRR): 'Pr‘lﬁﬁi"ty-'@ﬁel netal s' .
Exanpl es 04009sig 450 10 2850rkB4e)i MWHSV of@t1as 200ihrit bratbeably B ¢o St Yand dmHiHG dathe )

sul fide, %ud‘cﬁremmtmmﬁmyﬂos zero valent) forns of netals in the G oups 3
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.13. A process according to claiml, wherein the catal yst has been nth(fj4fwfb
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6- MiB! "y 1dispplyed'if decan wndj @fiqg the ylecane was stripped, the catalyst was calcined at 540°C in

nitrogen, and then in air.
Platinum was exchanged into the selectivated catalyst using a conventional exchange
35 technique to produce a modified catalyst containing 0.1 wt.% Pt. Specifically, 0.0271 g of

Pt(NH,)«Cl2 H,0 was dissolved in 80 mL distilled, delonized water in a beaker with a stirbar. The
beaker was equipped to support a Blchner funnel (a “ceramic thimble”). Catalyst (15 g) was loaded
into a Biichner funnel, which was then placed in this solution. The pH of the solution then dropped to
pH 3 and ammonium hydroxide (0.1 N) was added dropwise o maintain the pH at between 4 and 7.

on

SUBSTITUTE SHEET (RULE 28)



ly 10%/& ()-
10% & ()- 10% & ()-Y(ML0% & () - Mpcdmu| ~\: 1, : 10%& ()-!,: 10%& ()-!,: 105k dYN 2002
109 ()-1*,1109%& ()-Z
11098 () - ZVOUWRMU3T71 - 100& ()1, : 10%& ()-!, : 109%& ()- ':’L%W”f’f“% 7] X;
4 100& ()-#3~7!,: 10%& ()-l L 109& ()-!,: 109 ()-,: 10%& ()-VvY7#! , 0%&' ()-
109& () - #3~71,: 10%& ()-!,: 109%& ()-!,: 10%& ()-
(Y7#!,: 109 ()-!,: 109%& ()-,: L09&' ()-#3~71,: 109%& ()-!,: 109%& ()-!$}\; #!
J9-10%" & ()- ' 10% & ()- ! 10%' & ()-,- 109& ()-#3~7!,: 10% ()-$'r % |[:#
y 4 10%' & ()- 9310%' & ()- 0 10%" & (3 ©10% & ()-  109%R& ()-

| L310%" & Hollowing\théexchab e tafalybiwas dridd @fdicalBindd)at 38050RH2 W (he-chiBmadiR@lydioe’ | ;
10%' & () \S,,s;,g,(@,u&u{gmsg;@% hirbikhen S10% & ()- 0310%- & ()-m 310%6& ()-m

e T Mttty b i gt 0

310% & ()anringges chrematograph (3 sanriing. Catglyst(LES apwys)laagedint iy@ﬁﬁm&wer

F/ 1098/&s5 ( )stah{lesS&&Hl WORBeRcE Jwith sinG ESTheI (kg (rateril, e teBor wislBagtdi 19) - (3

f10%1&h&' %2; ‘))voiﬂ NITRAd R e 1d 3skRC u nhQr*noJa nitroger) *fhe &:JIanbasuIe##$I[ vua
y

ovea () pbgspy niemppduaR qjl‘)" gy Tﬁ"'é'% i ot e 02
41098&' () - for2 gedeqcior wey feat \ys an ‘1&9%&5‘2’@)@(‘57‘)’)%!’}‘4’@7[ NA410 rOF

I 10%"' v& (biendéd from meta-xylene, ortho-xylene, and ethylbenzene (Aldrich “HPL.C Grade”).

10 Catalytic evaluation was conducted at 10 hr ' WHSV, 1 Ho/HC, 350°C and 150 psig (1135
Kpa) pressure. The results are presented in Table 1, below.
TABLE 1
Yields (wt.%) Eeed Results
15 Cs — 5.3
Benzene —_ 14.3
Toluene — 1.8
Ethylbenzene 20 0.15
Para-Xylene 0 0.7
20 Meta-Xylene 80 58.2
Ortho-Xylene 20 19.7
Cs —_— 0.1
Ethylbenzene Conversion (%) -_ 9.3
Xylene Loss — 1.7
25

The results of this evaluation, as summarized above, demonstrate that extremely high
— ) ethylbenzene conversion can be achieved using the method of the invention. Although para-xylene

was not present as a feed component, the amount of para-xylene formed was very small.
Para-xylene can also be selectively converted to toluene and trimethylbenzene (via

30 disproportionation) or to toluene with benzene (via reverse toluene disproportionation). Given these
resuits, we calculated meta-xylene purity, defined as the amount of meta-xylene divided by the sum
of the amounts of meta-xylene and its coboilers (i.e., ethylbenzene, para-xylene). In this case the
meta-xylene purity was 98.8%.

These results clearly show that high-purity meta-xylene can be produced by catalytically

35  converting ethylbenzene, coupled with distiilation. Although this feed did not include para-xylene, its
inclusion in the feed would not be expected to significantly change these results. Furthermore,
benzene may be cofed to facilitate the conversion of para-xylene to compounds such as toluene and
trimethylbenzene.
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a$10;/1(bv1d am comprising at least about 85 wt. % meta-xylene.

2. A process according to claim 1, further comprising;

distilling the tertiary product stream to obtain a distillate having further increased meta-xylene content.
3. A process according to claim 2, wherein the distillate comprises at least 98 wt % meta-xylene.

4. A process according to claim 1, further comprising separating para-xylene from a mixed C.sub.8
hydrocarbon feedstream comprising para-xylene, ortho-xylene, meta-xylene, and ethylbenzene, to provide
the meta-xylene-rich feedstream.

5. A process according to claim 1, further comprising cofeeding benzene with the hydrocarbon
feedstream.

6. A process according to claim 1, wherein the hydrocarbon feedstream comprises from about 5 wt % to
about 20 wt % ethylbenzene, from about 20 wt % to about 80 wt % meta-xylene, from about 5 wt % to
about 30 wt % ortho-xylene, and from about 0.5 wt % to about 5 wt % para-xylene.

7. A process according to claim 1, wherein the hydrocarbon feedstream comprises from about 5 wt % to
about 20 wt % ethylbenzene, from about 50 wt % to about 65 wt % meta-xylene, from about 20 wt % to
about 30 wt % ortho-xylene, and from about 0.5 wt % to about 5 wt % para-xylene.

8. A process according to claim 1, wherein the ethylbenzene conversion conditions comprise a
temperature of from about 200.degree. C. to about 550.degree. C., a pressure of from 0 psig to about
1,000 psig, a WHSYV of between about 0.1 hr.sup.-1 and about 200 hr.sup.-1, and a H.sub.2 /HC molar
ratio of between about 0.2 and about 10.

9. A process according to claim 1, wherein the ethylbenzene conversion conditions comprise a
temperature of from about 325.degree. C. to about 475.degree. C., a pressure of from about 50 psig to
about 400 psig, a WHSV of between about 3 hr.sup.-1 and about 50 hr.sup.-1, and a H.sub.2 /HC molar
ratio of between about 1 and about 5.

10. A process according to claim 1, wherein the molecular sieve is selected from the group consisting of
ZSM-5, ZSM-11, ZSM-12, ZSM-21, ZSM-22, ZSM-23, ZSM-35, ZSM-38, ZSM-48, ZSM-57, ZSM-58,
SAPO-5, SAPO-11, zeolite Beta, zeolite X, zeolite Y, MCM-22, MCM-36, MCM49, and MCM-56.
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14. A process according to claim 13, wherein the catalyst has been modified to include platinum as the
hydrogenation-dehydrogenation functional metal.

'vr

15. A process according to claim 13, wherein the catalyst has been modified to include rhenium as the
hydrogenation-dehydrogenation functional metal.

16. A process according to claim 1, wherein the catalyst has an ortho-xylene t.sub.0.3 sorption time of
greater than about 50 min at 4.5.+-.0.8 mm Hg and 120.degree. C.

17. A process according to claim 1, wherein the catalyst produces less than 12 wt % para-xylene when
contacting a feed containing 60 wt % meta-xylene, 20 wt % ortho-xylene, and 20 wt % ethylbenzene at a
temperature of 426.7.degree. C, a pressure of 150 psig, a WHSV of 20 hr.sup.-1, and a H.sub.2 /HC molar
ratio of 1.

18. A process for production of purified meta-xylene from a mixed C.sub.8 aromatic feedstream,
comprising:

separating para-xylene from a mixed C.sub.8 hydrocarbon fluid comprising para-xylene, ortho-xylene,
meta-xylene, and ethylbenzene, to provide a hydrocarbon feedstream comprising at least 5 wt %
ethylbenzene, at least 20 wt % meta-xylene, and less than 5 wt % para-xylene;

converting the hydrocarbon feedstream over a catalyst comprising a single molecular sieve under
ethylbenzene conversion conditions sufficient to provide a primary product stream depleted of more than
50% of the ethylbenzene present in the feedstream;

stripping benzene and/or toluene by-products from the primary product stream to provide a secondary
product stream comprising at least 75 wt % mixed ortho-xylene and meta-xylene; and

splitting the secondary product stream by removing orthoxylene and heavier materials present therein to
provide a tertiary product stream comprising at least 95 wt % meta-xylene.



