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al kyl at ed nononucl ear aromatic conpounds in the
presence of polycyclic aromatjc conpounds. More
particularly, the present invention relates to the
sel ective transal kylation of a m xture of nononucl ear
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[0003] Additionally, some of the refinery fractions contain a mixture of xylene and

ethylbenzene. The xylene comprises at least one of 1,2-dimethylbenzene, 1,3-
dimethylbenzene and 1,4-dimethylbenzene. Removal of the ethylbenzene from the
xylene is desirable, but complicated by the similar boiling points of the xylene and
ethylbenzene. The problems of removing naphthalene from aromatic fluids and
ethylbenzene from a mixture of xylene and ethylbenzene can be solved by
transalkylation of the naphthalene containing aromatic fluid with a mixture of xylene
and ethylbenzene under conditions for the selective de-ethylation of ethylbenzene and

the ethylation of naphthalene. This results in increased value for a naphthalene-



the ethylation of naphthal ene. This results in
i ncreased val ue for a naphthal ene WO 2004/ 094564
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et hyl benzene-depl ete xylene. Also this permts the
recovery of benzene for recyc)e into higher value
products. SUMVARY OF THE | N VENTI ON [ 0004] The present
i nvention provides an aromati c fluid having a reduced
concentration of naphthal ene and a process for
produci ng an aromatic fluid having a reduced
depdqabd hovnenie fhad @ed tibatihgtbenddne-deplermkylend. | Milgb this permits the
conprises at | east one _aromatjc coppound, typically a
TERP YA PEDFRERGNOT ey RlsrBtOHERRIY P IUC PERISENds. The
aromatic fluid may conprise an aromati c conpound which
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m xture of aromatic fluids by conversion of the ) )
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dimethylbenzene. In another embodiment according to the present invention, the C-8

aromatic fluid consists essentially of ethylbenzene, 1,2-dimethylbenzene, 1,3-
dimethylbenzene and 1,4-dimethylbenzene.

[0005] One embodiment of the present invention provides a process of reducing the
naphthalene concentration in a mixture of aromatic fluids by conversion of the
naphthalene to an alkylnaphthalene. In one embodiment according to the present
invention, the naphthalene concentration is reduced to less than about 1000 ppm.
Another embodiment according to the present invention provides a process of
removing ethylbenzene from mixed aromatic fluids by transalkylation of an aromatic

compound with ethylbenzene.



Anot her enbodi nent according to the present invention

provi des a process of renoving ethyl benzene from
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aromati c compound with ethyl benzene. WO 2004/ 094564
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[0009] In another embodiment according to the present invention, a process for
selectively transalkylating naphthalene in a mixture of aromatic compounds
comprises contacting the mixture of aromatic compounds, comprising naphthalene
and an monocyclic alkylated aromatic compound, with an acid catalyst under
conditions sufficient to effect transalkylation of the naphthalene to form
ethylnaphthalene and benzene, wherein the mononuclear alkylated aromatic
compound comprises ethylbenzene and methylated benzene compounds and wherein
the ratio of ethylbenzene to methylated benzene compounds decreases during

transalkylation.



and an nonocyclic al kyl ated aromati c conpound, with an
acid catal yst under conditions sufficient to effect
W e@ndedsky| ati on of the naphthal ene to form  PCT/US2004/009792
et hyl napht hal ene and benzene, wherein the nononucl ear
al kyl ated aromatic conpound gonprises ethyl benzene
and net hyl ated benzene conpounds and wherein the
rati o of ethyl benzene to nethyl ated benzene conpounds
decreases during transal kylation. WO 2004/ 094564
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may be used in any of the enbodinents described
leggiaps of BRY @IETEﬁEé&Wﬁ:M ~49 pmd Y Wigsh may be used in any of

the embodiments described above.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Fig. 1 shows the % naphthalene conversion versus the run time.

DETAILED DESCRIPTION OF THE INVENTION

[0014] One embodiment according to the present invention provides aromatic fluids

having a reduced naphthalene concentration and processes for producing aromatic
fluids having a reduced concentration of aromatic fluids by transalkylation. Another

embodiment according to the present invention provides a process of recovering



[0013] Fig. 1 shows the % napht hal ene conversi on
versus the run tine. DETAILED DESCRI PTION OF THE

WO DERIISEN [ 0014] One enbodi ment accordi ng to PEEUS2004/009792
present invention provides aromatic fluids having a
reduced naphthal ene concentraiion and processes for
produci ng aromatic fluids having a reduced
concentration of aromatic fluids by transal kyl ati on.
Anot her enbodi nent according to the present invention
provi des a process of recovering WO 2004/ 094564
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by transal kylation. The C-8 aromatic fluid typically
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périnid mhphﬂdle@emhtaanzg m@nm@ntfhmdnambethylbmlzenecmtalmng fluid to be
conve gylnt rodyct s qhanc d,val ue aqo tod &
CQREY m PRyt % &Phar}cs y&h gﬁln [ BO18FOVEh ey Products o
rRYERG rrent according to the present invention provides
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rénsétﬂ a{:e(a%(ﬁg@cﬂ? a}J}E tf@ &S oﬂ’nﬁmﬁta{ ﬁn%écfjérgmatlc fluid, the
alnln aromati c conpoun
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substituent _in the presence of an acid catalys
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monocyclic aromatic conpound and re

tooformhthe @&ryéettbxy palyeyblnmmqapuhd and aaleatthylaed rm«mmgichd aromatic
i_nvention

one di nent ordl o, t he sent
ey oLl e T it ey el AR A AT B g one
eMBOARNKE! AofRAP VIR ﬁé’s'éﬁf 1n%@1§uo%t Z%ﬁ PERIIE colPo@REcomprises
enbodi nent, preferabl K from about % to about
1

n@mlwﬂmeofand h@epmoytc pccommﬂ@du n@npssqsonﬂ@lheeaemo t Ive one
em%o 1}n%}1 Bl%r%%y Cflrom abatr " wt% to S0t W% m%n{he polycyclic

compound is converted to the ethylated polycyclic compound. In one embodiment,
the preferred catalyst comprises at least one zeolite selected from H-+Beta, MCM-22,
MCM-49 and USY.

[0017] In another embodiment according to the present invention, a process for
reduction of naphthalene concentration in a mixed aromatic fluid comprises mixing a
C-8 aromatic fluid comprising ethylbenzene with a naphthalene-containing aromatic
fluid to form a mixed aromatic fluid; contacting the mixed aromatic fluid with an acid
catalyst under conditions sufficient to effect transalkylation to form benzene and a
naphthalene-depleted mixed aromatic fluid; and separating the benzene from the

naphthalene-depleted aromatic fluid. The naphthalene-containing aromatic fluid is



the preferred catal yst conprises at |east one zeolite
sel ected from H+tBeta, MCM 22, MCM 49 and USY. [0017]

wo pooaotsker enbodi ment according to the preseneCT/US2004/009792
i nvention, a process for reduction of naphthal ene
concentration in a mxed aromatic fluid conprises
mxing a C-8 aromatic fluid conprising ethyl benzene
wi th a napht hal ene-containing aromatic fluid to form
a mxed aromatic fluid; contacting the m xed aromatic
fluid with an acid catalyst under conditions
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atonmtre fiuld conprising  ethyl benzene to Porm a
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contacting_ the reduced. naphthal ene confai hing m X )

naphihpienec aRq (SPRRTAHRG then berdepe trop 4hs é{apﬁﬁalépe%%ﬁeg i PAatic
TELRNR o f sal kylation to form
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[ODIL8] d Aamptioneps| fos sreduvdme abghihald®0Conmentrativapkit hahewed; aromatic
and, separating the benzene framt . . )

AAoE Rt B P Ong R Oep e A P gnied arcppgi fuid

uwfRPUbndif0% PRMERAPRS Betne BlyldaPRk8lnd) Rh&eRSthel Mixed aromatic
reduci ng napht hal ene concentration in a m xed aromatic

fifiduicamptises pl.8desinatipipanizeneng 1 dohtravethypenzenaci @-cymene; a
o R R o RSt B, ach s
subbgtuehtnhdvigy Mosed & AnBdrbéh atoms and the total carbon atoms in the
alkylbenzene compounds is 10, 11 or 12; naphthalene; and methylnaphthalene. In
one embodiment, preferably from about 20 wt% to about 90-wt% of the naphthalene
is converted to the ethylnaphthalene. In one embodiment, the preferred catalyst
comprises at least one zeolite selected from H+Beta, MCM-22, MCM-49 and USY.
In one embodiment, the naphthalene concentration in the product is less than about
1000 ppm. In one embodiment according to the present invention, the mixed
aromatic fluid comprises Aromatic 150 ™ or Aromatic 200 ™ Fluid sold by

ExxonMobil Chemical Company.



fluid conprises 1,2,4-trinmethyl benzene;
1,2,3-trinmethyl benzene; mcynene; a mxture of
wa@bkdoghdssrene conpounds having from1 to 4 al kpdT/US2004/009792
substituents, each alkyl substituent having from1l to
4 carbon atons and the total,farbon atons in the
al kyl benzene conpounds is 10, 11 or 12; naphthal ene;
and met hyl napht hal ene. In one enbodi nent, preferably
fromabout 20 Wt % to about 90-w % of the naphthalene
Is converted to the ethyl naphthal ene. I n one
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one zeolite selected from HtBeta, MCM 22, MCM 49
arpYtic CPRIPEHRdse it AXORERT COMRESIHE onHSTRS dhe JAREHE r t@reﬁlaﬂc
A 1
o BB b e R o oot Bimpounds
with xad acidr citalyst curfderiiconditiony issffieit doatfiwt ]t&(ﬁséllkzylaﬁon of the

200 ™™ | d b Mobi. |
AR e 0 02t HS A e A BOMPBO0 MsTen AbF opgpglear
a19§1gfeas Srobfii S@éﬁg&dn\agl a/orﬁmdas @ﬂhweﬁiéneg ARt AL RM8AC bRy ene
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of the naphthalene to forn1eth%lnaphthalene and
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ererln e ra nzen

atoRit hyo atved henzene eomwn@ks thdeﬁa;ﬁﬁmed usi agnvefted to the
transalkylatlon process. one enbodi nent accordi ng
ethplngplhalpce skneng ?mbwilmsat thenBrofeaten P %ﬁ&em&a%ﬁeleast one
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e naphthal'ene coricentrat’ion after tran l'ation o
ndphéhahdnetconeenohtior antheymnatiict aferesank atlhyﬂxa‘abm st lewham about 1000

abou 200. I n one.enbodi nent, %efer abl ro ut )
bt PRI BT REE BPDR ek Bl et Ra: trogpati
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contammg aromatic fluid, the process comprising mixing the naphthalene-containing

aromatic fluid with an ethylbenzene-containing fluid to form a mixed aromatic fluid,;
contacting the mixed aromatic fluid with an acid catalyst under conditions sufficient
to form a naphthalene-depleted aromatic fluid comprising ethylnaphthalene and
benzene; and separation of the benzene from the naphthalene-depleted fluid. In one
embodiment, preferably from about 20 wt% to about 90-wt% of the naphthalene is
converted to the ethylnaphthalene. In one embodiment, the preferred catalyst
comprises at least one zeolite selected from H+Beta, MCM-22, MCM-49 and USY.
In one embodiment, the naphthalene concentration in the naphthalene-depleted

aromatic fluid after transalkylation is less than about 1000 ppm. In another



ppm The process nmay further conprise adding

nmononucl ear al kyl ated aromatic conpounds to the
w@e@doetse4n xture resulting fromthe initial PCT/US2004/009792

transal kyl ation reaction and effecting further

transal kyl ation to further reduce the naphthal ene

concentration. [0020] A process for decreasing

napht hal ene concentration i n a naphthal ene- contai ni ng

aromatic fluid, the process conprising mxing the

napht hal ene-containing aromatic fluid with an
crEhdayhBenthe napkialad Bdmgntitiondntibe haphthaderr-deptbtad funitmay be

fluid; contacting the m xed aromatjc fluid with an . .
fugtbergregnecs) P the oREenal iR of 3A9NE FOFTHEPeh ety TS pErORtaining

t.hal r t i ISl PRI

1 8 SRR AL AT R TR PRy lefigy in the
proenzeotarf sadreithilysnapht baddetiensde poret eddifidnal déthylmapbihelene and

enbodi gent, preferably from about. 20 W%t o .abput .
baygenst o Sepﬁ@tlﬂ%ﬁﬁgﬁ%%ééﬁ fropysany; gRbefmst %‘?:?C?ﬁ%%erem may be
ac%llﬂgiiﬁéa i Nahe8RionhNmeS 48 TRAMINE Hut nbBmRES S d®llation and

catal yst “conprises at |east one zeolite selected from
exttaBedra, MCM 22, MCM 49 and USY. |n one enbodi nent,

t he napht hal ene concentration in the

napht hal ene-depleted aromatic fluid after
FEERRIO &Kl ation is [ ess than about 1000 ppm In
—anot her WD 2004/ 094564 PCT/ US2004/ 009792 -8,
[0821lo d The mromatite finigh petiainingenanbihedaner vefWnini Hhis peocess can be

SRR BT SiSEBLBS L TTeBRck! UELDSGp SR

feedfydkbenzg ne o6 Bindbdintugt of thei dedent irvention comprises one or more
napht hal ene-depleted fluid and elflf e%ti ng Lgrt h?r
fosecyriaaI ROy A el TomRatic, sompewls, gl sgRphes: Qt 41 ser more

AT ERRLELPIRRSSIPEIIBE oo, o NS0l o v
pesdnadiment eoidsdimdne dedvedieg rto iy pilesent accmbiph itshauixddyaromatic

i onal . et hods, incl udi ng, L ted
o OEES o S TR BOEF S, TReE BT RBIbp s, mnene; o
Lt QRERIFafk v el ChCOM RIuRA B vIRPRbMa Waﬂ@?f&ﬂsﬁiu@nﬁsﬂa@h alkyl

process can be derived froma substantially
substaiukyt layving ffare dstodctarborhasomy pad e alkdhenzese £ompepnds have a

L e R
mefgmbhkaepaspounds, al though assenblies of two or nore
[0022] The polycyclic aromatic compound is typically obtained from catalytic
reforming operations but may also be obtained from cracking operations, e.g.
fluidized bed catalytic cracking (FCC) or moving bed Thermofor catalytic cracking
(TCC). Typically, these feed stocks have a hydrogen content of no greater than about
12.5 wt. % and API gravity no greater than 25 and an aromatic content no less than
50 wt. %.

[0023] A substantially dealkylated feedstock is a product that was formerly an alkyl
aromatic compound, or mixture of alkyl aromatic compounds, that contained bulky

relatively large alkyl group side chains affixed to the aromatic moiety. The



cyclic systens, either single ring cyclics or

aromatics or fused systens may al so be present. In
woep@4emsedi nent according to the present i nvene¢DOS100£009792

m xed aromatic fluid conprises

1,2,4-trinmethyl benzene; 1,2,3;trinethyl benzene;

m cynene; a mxture of al kyl'benzene conpounds havi ng

from1l to 4 al kyl substituents, each al kyl

substituent having from1 to 4 carbon atons and the

al kyl benzene conpounds have a total nunber of carbon
deatloimed pogluey if tlesaiddndtio danpovapghtdvidge ne; budkyl side chain alkyl

met hyl napht hal ene. [0022] The pol ycyclic ar
EOBRp seatatly 'f).ee%mplys 'S AERFICOFATRRG Flylelgge Phenanthene,
ar{tﬁlfa%ﬂ@ Ng gaRaL&thid ﬁ§nebUt ﬂmyoai{h%ﬁe be ﬁ{%@h@ed 6én95@hlophene
cracki ng operations, é.g. | 'ui' di Zed bed catal ytic

acenaithang, lﬁlﬁwlornamwhal@ebed Ther nof or catal ytic
RAF oBne et Ri Fegidia arT Bl ESisaRt oy 3rf fRafyjasion

g @REMIPPi10 réhble sfa@ &{aﬁﬁt &f mgiéa&a B 3NEarBon AEANBLIEle leaving
contént no |l ess than % [0023] A substantially

bedm@d nosmarlésd meébsdswro@ﬂhyi groalpp roodibet arpmatic mmpbundﬁer [Tjus, for

o@Pofiue b o SBiG SRR MRt Bl g Shp B, sap nctuce

sdb@faﬁﬁalgl doalkyUitodl Brofiagie cﬁllih@blﬁlﬁis@ffﬁlth(&ﬁlt&lﬁ shiall afity0 BRduips, such
noi ety.” The WD 2004/ 094564 PCT/ US2004/ 009792 -9

axd et |aalﬂewrmtmm§c@thyls anch gheg HserafemaiBETHS UEe 1$hHgbHowith

e exanpl es
e G R el B T RRERER g o
[(@aShr &¢ ene embbdierenqtthé pplpeyudic drdmatiofetfeckecorfiprices anaixture
zot hi ophene, ce pht hene, bi nyl _or .
ﬁa@ éwglpom@*z%r AL soudiit el ot Whinly vl be
| ea
R ibel SRR bRtRadR) Bt VAP BRI B I bAdstock
cwmlbmssl%mlatn@ly lpete febd pednmsting \essestitlys ofronet type afr ealpeyclic
aron%Lic conpounds. Thus, for purposes of this
w”ﬁ@'ﬂf?@ﬂom% e pol ycyclic aromatic conpounds can

[00n6] use re%éih&tﬁ@waaiphaé o@@@'te{bl/é ﬁ&l?@/oﬁb Qrghatl &ﬁﬁ@?myqﬁoduct

whi ch contaln smal | Eroups such as net

deybredt fepdstoaks mapludﬁdefom@auei ht p%u%hSn@ldahe@Wd@ycle oils from
ce&gﬁ{l@ racﬁﬂ} W‘ tpprolysm processes. Other examples of suitable feedstocks

include the liquid product from a delayed or fluid bed coking process, such as a coker
gas oil, an aromatics-rich fraction produced by lubricant refining, e.g., furfural
extraction. Other sources of suitable feedstocks include a heavy crude fraction
obtained by crude fractional distillation.

[0027] Specifically, the polycyclic aromatic compound contemplated contains at
least 2 cyclic groups and up to at least 5 cyclic groups. It can be a hydrocarbon
containing up to 5 or more benzene rings in any arrangement including fixed benzene
rings in linear arrangement. It can be almost entirely or predominantly carbocyclic

and can include or be part of a heterocyclic system in which at least one of the cyclic



relatively few large al kyl groups, e.g. the C3 to C9
groups remai ning. [0025] In one enbodi nent, the
w@eingo94shi ¢ aromati c feedstock conprises a m xPC¥/ES2004/009792
pol ycycl i ¢ conpounds, deal kyl ated or substantially
deal kyl ated, which woul d be ound in a refinery
by- product stream Alternatively, the polyaromatic
feedstock conprises a relatively pure feed consisting
essentially of one type of polycyclic aromatic
conmpound. [0026] Representative exanples of suitable
clenleyisyuf] the raclecrdt icontakiandeagt bye hetechatdm sdeli iay gdifur, nitrogen
aIPfQedst ocks include refornmate, light cycle oils and
WRFIEFl e oils from catal ytic cracking or pyr ol ysis
e f f
o e, TSRO & o e, AP, BRCRROPy arigge of
amniaﬂng:opmue@ssmasdnﬂmmamc b3 &F or gwnwitic, Z(E)n fluids sold by
ar o [ rich fraction prod by ri cant
ER NP bIE Theheh it AVOBSRHE 00! 1 S0Pt PR pately
ﬁﬁgtcga}%ﬁer{@mt RekeSof tE Hﬂﬁfn@ Jb%ﬂ%\heﬁtrs Weeh phrsagtdbgﬁt 1.7 wt.%

i hed by crude fractional distillation

O’Sple%ﬂﬁmmathb/;benm@, pbbyic§ & . Yardmhi Tirboeth mzene and meta-

G TPURLFE o PATAES oo s TOR CELRP s RAHBRA R one

of Ak bbstitiedR delecdForRithIEHESN ©ropy1dsnd Butdldbout 8.6 wt.%
arrangement including fixed benzene rings in |inear

nephthghepenend abaut 0 3awt-anethytpaphtadence el y or

it I b .
ST BORUFLE 9% 570 s, Ao
py@iré ¢o V@iti‘fwdﬂcﬁ@ 45 64t. RO/ th!SI@Bt-’ék &Gﬁfpﬁﬁents i® I@Jve RS matic
one. het er tom su

1§(§TM ﬁ}l ml]flc?%}%!lafeo gtrr]llts afaqﬂg ,4@ rwto(e ygg}? totabglg‘gepa pp(gﬁg dlstlTlann
Tﬁ%&hé@&%ﬂ'c@ﬂceﬁﬁa&@@ h@ecseﬂ)tou’c SV &M loPRa (};}R@alene

mxture of  aronmtic conpounds nmay be Aromati
[QﬂSO]Ar dretriatic 200 " TNIUid gowiprises lagptogim@rkioMsbB0 cOnpoent with

SR VAL S s TR R s

alkQ1HR: lhtﬁhl@ﬁlesa t t94), Winc¥adi 3. 1BetAy b pHYBAIBN DEBZERB%), 1-
gouit5 bg;sof 1Z) trlﬁrrget hyl beSrllzeﬁ;le and ng{@g_ )

Mr?@h’ihalqmﬁ Xl Btk Za%@dnar@ﬂlaéem (Mp)cdimethy! gaplghalenes (18
vmazﬁﬁetr?ﬁémﬂuﬂ%%’thaﬁle%\éé QQ v&%, and the remaining 15 wt% comprises
primarily alkylbenzenes, as determined by gas chromatographic analysis.

[0031] Aromatic 100 ™ fluid may also be used. Aromatic 100 ™ fluid comprises a
mixture of components with some of the principle components comprising
alkylbenzenes having 9 to 10 carbon atoms, the alkyl groups primarily being methyl
and ethyl groups, and some of the principle components comprising propylbenzene
(5%), ethylmethylbenzenes (28%), 1,3,5-trimethylbenzene (10%), and 1,2.4-
trimethylbenzene (32%).



or nore substituents selected from nethyl, ethyl,

propyl, and butyl; about 8.6 w.% naphthal ene; and
W@b@unoBe8 wt . % net hyl napht hal ene. [ 0029] PCT/US2004/009792

Alternatively, the Aromatic 150 TMfluid may be

distilled at atnospheric prgssure to renove about 60

wt.%of the |ighter conponents to | eave an Aromatic

150 TMfluid concentrate that is about 40 wt. % of the

total material prior to distillation. The Aromatic

150 TMfluid concentrate conprises about 20.4 w.%
ARIPHLATINGEAGRNBO] Aromatic 200 TM fluid conprises

(R oA crebhyRremeampi rar g noridit o e spromatc
RSl BRI, LSt copygnd

Tt Hky!-Rutestitytbd maphucihelcemenmagiedcontiomed Hak fnap hidsaoefoms short

18 % ., .and tr] | ht hal 4 7. wt% : and.
ot sysfeitoo eSS a8 gt Rabr oy ks s Sfes Hom 1
w’;}? cé}‘%&ﬁtﬁ}d@,gﬁe%mfei@ﬁfarﬁﬂt%b@ﬁft@&ﬁi CMVRBEh ¥ &kably {hgtlag%ﬂt chain

omatic 10 _ id may al so be used. Aromat’ic ‘
hyrdvbédroond i ethyhi wewhigh imstenesr heomonesysbnaomatid chmpowsl is a

uigtigrder B CoFBORT Al b SERES ksl MRl heluae
ey bRRIch Yo BBk, mebr Qi By RASberaRE GQTE-,Bf- or p-

e principle conponents conprising propyl benzene
xylsng). et hyl met hyl benzenes (28%,

[({5}3?%2{[?{{?: %5:1%% Lﬁ)@%ﬁéﬁ%cﬁ%gﬁ? Scss)g@éﬂﬁd comprises a reformate

fBEIonUS?2 A4/ 887 8thy] shBstitusbd Y cilicAGENTat{c0@3? ffeelihe Specific
pol ycycljc aropmati c conpound js contacted with an
creis Pelude g R TR A GWaRgRR ortw%l%ﬁc;f refgymer. Although a

ng,%@yqeﬁﬁ WBs ek Lt e%%?’&ﬁ'cia?oﬂé@é@&hﬁoﬁ%@s%‘ Rormatd €raction,

-substituted nonocyclic aronmatic conmpound has
otheomeflsotime§ metudetpyrelysis gadohing, dokkr saphslia, methansl-to-gasoline,
Pr ferakil , the shart chain al kyl 'substituent. cont ai ns
of p{ft 42011 atalist BlsHn A kg ecel, COnVEERGR progiy Wegiop SiemHcant
aforfisibs bHRIESis JWRsheddr Rh6MBD R t8OAEAVCHAE Broduct of various
hydrocarbon is ethyl, in which instance the nonocyclic
anpEiias | eonyerRIBuUneioresse  (eganddpend adibprgpertiention and xylene
. Repr.esent ati ve exanpl es of transal kyl ati ng agents
1%03‘%1%& 10 5
[0034] Another advantage to using the monocyclic aromatic compound as a

transalkylating agent, instead of alkylating with an alcohol or alkylhalide, is the
resulting conversion of the monocyclic aromatic compound to a gasoline boiling
range product when the monocyclic aromatic compound is an ethylalkylbenzene or to
benzene when the monocyclic aromatic compound is ethylbenzene.  The
polyalkylated alkylating agents, having both an ethyl substituent and at least one
methyl substituent, are not entirely dealkylated by the reaction. The ethyl substituent
is selectively transferred preferentially over a methyl substituent when the ethyl

substituent and the methyl substituent are on the same mononuclear aromatic



et hyl benzene, toluene and, ortho-, neta- or
par a- met hyl et hyl benzene (e.g. o-, m or p- xylene).

WO 0®38%456¢he source of nonocyclic aromati c conpPCRTS2004/009792
conprises a reformate fraction or any other ethyl
substituted nonocyclic aronat?c rich feed. Specific
exanples include a reformate froma sw ng bed or
novi ng bed refornmer. Al though a nobst useful source of
t hese nonocyclic aromati c conpounds is a reformate
fraction, other useful sources include pyrolysis
ca@sointn Ghe @ise subgiphh &, algmidlm:noélyttmngaﬁ@ﬂ iffofn eth9tbenzene in
ot her zeolite cat%%%;t ol efin o ygenate converS|on

2 B sqpaataning speiliils @rdamme%?/ ENE SOWPBERISt i s
(098521 Agd- ad‘%‘&?tﬁ%@ of Cllréf the M?)%o 14 a?dx?ﬁlogr&%’tﬁ%:ilag;gs a

various aronmatics con ersion pr cesses
trahss]ﬂnytmpngtagenatmmadanﬂ aikyllﬂmg with cave plicaladli eanplkylhalid4]is the
qt her advantage to e nDnoc clic aromatic

regYHpS TBVESIOR Of rthy g ‘Ftie& gmgﬁ%‘ﬁf’ ICj grapaty qoppound to a
ge@;bﬁﬁ(é B4R ré(ﬂéerbraﬂ‘uc@lo? QROLorRErsiinkyt é’[ﬁirl'bglﬁzené %o bBSene, which

resul ting conversion of the nonocyclic aromatic
mey bp senadatedaal gagdtd.ne boi | i ng range product when t he

(o361 s BheRicah e RER R Moty drrnbirs e o ARG ERGe sgent
is1aSC Bt ¥ BeO BefconiRingPe1R! dndl s aBerkky/| Bi dddghe @B1Ho8iment
havi ng both an ethyl substituent and at |east one

aqeerding te db@smr@ﬂ@émnveaﬁ@l, ribe adkiylpting poedaisky |Gf etromptic fluid
C‘{nglgﬁéfgﬁ}n pre)g'efen%ta? @ﬂ%ﬁ& dfuent is selectively

Fred eren 78 a net hyl substituent

[00BEN tThe elahydlkylstidast oft wenpolmd:hbhardmmbyl compsibilf ugich as
are on the same nononucl ear aromafic WO 2004/ 094564
naphthalgsso 0¥t (o7 gk ylsUbSIt WA yBOPREY Cith AT @AY COMOPREy Epth

eth?lb@ﬁz%ﬁe sg! édu‘ﬂﬂlﬁﬁn{ LERESET nA%Sslhfo(VgFﬁhqflgﬁﬁlebﬁ ®hé @&uﬂlﬂrmm is

ture al'so contal ning et
eqmjjlgshafcbfdsgdr bneﬂnglee tampqna:tunds T}{eOcﬁlﬁﬁﬂalAmngem’am digrea ghrticular
gt nocycl.ic a ound as
A uito aPRY T e TR et ACORDN Rgriny b defermpined by
Hﬁhﬁ@ﬂghngr al kyl halide, is the resulting conversion
of | yal kyl at ed nonocyclic aromatic conpound to a

[Ogésbl T.hg epiilitragn rafnthe pm@all@iatmn isheffededs dysilenragfo of the
al%dsts??ung rr}leonggyc s na%gﬁgtic compound to naphthalene-containing aromatic
compound containing fluid. A higher mono-alkylsubstituted benzene to naphthalene
ratio increases the equilibrium concentration of the substituted naphthalene and
benzene in the transalkylation. By controlling the ratio of mono-alkylsubstituted
benzene to naphthalene-containing aromatic compound containing fluid, while
holding other parameters constant, the concentration of naphthalene in the
transalkylation product mixture may be minimized and the concentration of benzene
maximized. In one embodiment according to the present invention, the naphthalene-
containing aromatic fluid is contacted with an acidic catalyst in the presence of an

alkylsubstituted benzene containing fluid, wherein the ratio of the alkylsubstituted



may be separated and recycled. [00361 In one

enbodi nent according to the present invention, the
wa@bkdhoatsosng agent is a C8 aromatic fluid conpei/B51004/009792

xyl ene and et hyl benzene. I n another enbodi nent

according to the present inveation, the alkylating

agent is a CG8 aromatic flui consisting primarily of

xyl ene and et hyl benzene. [00371 The transal kyl ati on of

a polycyclic aromatic conmpound, such as naphthal ene,

wi th an al kyl substituted nonocyclic aromatic compound,
beuete asnamitintdieenagnefromsabant €0 ud labbui Lendr et preferatdy from

shown in Figure 1, the equilibriumis established
aboykp & aBRUL A gher tenperatures. The optinal tenperature

a c Ll ar I htha - § Ny :

g E D 27 SREE A o SRy MbdiBene rato
inceasdsribe eq@ulibmgn cp@B8B4tiohhel legeére formedniwfng the transalkylation.

transal kylation is affected by the ratio of .th -
I P POHBUIERL BT IBA SR o1 LR CHAET e Gy BERRPA ge-containing
arpRRAL NALRNGs CaRRLdd AR HTBlcidic EAMRAURE BRNHRIEARD of an
fluid. A higher nono-alkylsubstituted benzene'to
allylphipstitiitedh denzeat iconfaiming dvied whereingibiel fabie jainthe naphthalene to

AEERSERbR, Biee e BFRLb T A R SHRRFR A 0. ome

erhBédimert adBOREn@ kd HeSprosdnt tinkedflon B BZBBE st Of recovering benzene
napht hal ene-cont ai ning aromati ¢ conmpound containjn

cont 1:) ] q. .
fromug -8 guormatic fhid eomprioRsBYXIpE Pdrdt BpRake aempeynd fyd with a

' f t ' t Lkyl at.
nERIETH BhRNE RS AR dutdifine ATTE (1Y (RLLRR of an
acddic ketarsn enderawnditizedsufficienine effeboameliiiylationes dirmga benzene

the present inventjon, the naphthal ene- contajning
S @gﬁlwﬁqseaeﬁaa}l% thebepprgts fipm the
bdEnd E&ﬁgﬁ?ﬂ?ﬁ, Sllfa%ﬂﬂe\}\lﬁﬁé kybisil Shbhie ﬁu?? tn EA: Q&phthalene depleted

cont ai ni ng , erei'n the ratio o
araflatit Sl trefent ¢ aVEdRB D4/ O ABEe IRATASR 0IB4) GFXNRS Z1aphthalene

13 benzene t.0 na al ene r.anges from,ahoyt 10 t .
PR T 10 A Gy PG OB PA 1 OB Gfpogiment of
thk GRS&ks O t&bR@tgVBinyencafrbar 4 €18 RaRhdtitad @RULE containing fluid,
al'’kyl substituted benzene ratio increases the

thedfer8 piortatim Bwd cemprises primeribbanieanant cithidbenzans. ngntanether
er%éacﬁl%%u(& e ﬁQCess of recoverihg benzene from a C-8 aromatic compound

containing fluid, the ratio of the naphthalene to alkylsubstituted benzene ranges from

about 1 to about 10, preferably from about 1 to about 5.

[0040] Also, the equilibrium is affected by the catalyst, as shown in Figure 1.
Catalysts

[0041] The catalyst used in the process of this invention is an acid catalyst. The
classes of suitable catalysts include crystalline metallosilicates, such as zeolites,
including molecular sieves. Other acidic oxides may also be suitable. These solid
catalysts are useful in fluid and fixed bed catalysis, and, being heterogeneous to the

reactants, are readily separable therefrom.



I n one enbodi ment according to the present invention,
t he napht hal ene-containing aromatic fluid is

weosastsed with an acidic catalyst in the preseptiEsSwmh4/009792
an al kyl substituted benzene containing fluid, wherein
the ratio of the naphthal ene {0 alkylsubstltuted
benzene ranges from about 1:1 to preferably about
1: 10. One enbodi nent according to the present
invention is a process of recovering benzene froma
C-8 aromatic fluid comprising mxing a C8 aromatic
[mmwom toidedoMtdtilyd moaphtfuhifenthic procadsnis i@peddeAmipen the

npound containing fluid in the presence of

feedriark nde $pERC eAseRe o demmrodpeindesed 1 Fer sxampl, withhe larger
pﬁfggﬂflﬁ!a#réhgﬂub ﬁ'?tt&ngiﬂ{sr%\?er %Béte? drﬁ%%ﬁg%gﬁ)ar ; pore 31%?1 of the

eted aromatic f
cate}ymnmsf bo Huﬂﬁhmnﬂja ézn*ge Rince dhd pore sige cmp’einkmbﬁﬂﬁ zeohte can

| eted aromatic fl ht hal ene depl et ed
higi B aataios of theer dmbotpoftoR B ctiton T DB Kaihysts for this
uﬁ}%ﬁ’dén ltﬁé%heflaﬂgg?of@%ﬁﬁ@%@ﬂ@vm@ Eﬁéﬁf‘ﬁ% ﬂlaﬁeﬁeﬁ@ 1ﬁ$lﬁ&1'hg 19+ Beta,

napht hal ene-contai ni ng aronatic
Né@ﬁb@ﬂ rMKﬁMdP antchESEr dbessszeotitie eefelmclmqemiﬂ mecempbuﬁed by
t}éqss %’c}t in tgaiaaﬁx %ﬁq%ged@%%p\%’%galhgge L) o!élgféaig‘%ﬁl%eg }asnging from
upt b ybAfNZ preGoralli fidRPAVRAE 026006 ML paffehbl§, REPERSS. Of
recoverlng benzene froma C-8 aromatic conpound

U aiRatpigned iy dorer made é@ i&SofPat.nblon A;Wﬁép'ef% g @efinition of
C%bgg%@ggﬁfekt Bedflgs%ﬂ ou P Fof %B%eﬁu{) (/Qlt% é?lﬁ?eg%ﬂ%jl g&‘h%b&%%erred

cﬂtthue Ombdetiblsi h:mngs thaf sppes@ihtd Yuidionality ainylitde AsrdeRieMzeolite

igure 1. Iysts [.0041] The catal yst used in
b? eatllaé’é%%,%lc%ﬁs% nﬂP@rﬁ takle I(UtY b cat al yst. The

[?%4?15 Q§th9{ Z&Mikik %Qﬂaféitlg %tlﬁlaﬂaﬁg ﬁTe! eEHIE 1k %S%a:l@# gf)apﬁcularly with

| osilicates as zeolites, inclu
feudb ¢lrat lage preilevasntlyOrdeposadiodipolyoxtliesysters vy the rings, such

t T id t al yst f ul fl.uj
oS HePtipalgi SeedrapyCried Darelbdesriyoh ét Erosgehipadtibdene. A
phitRulaf QBEE Wt Shtal I E naRAAld HaviBPIKA QF}%O})H@LE Shh&BnaMy, in any
2004/ 094564 PCT/ US2004/ 009792 - 14 042] The choi ce

empodiment yfbﬁdfw@éthﬁél@é,f inclidss, bhi ¢s mcbdgmed %0, ddpen dering the
Ry A7 U SRSK 28614, YA 283735, £OMHY AN hsn
50 and MCM-22. These zeolites are described in the following patent and patent
applications which are fully incorporated by reference: ZSM-5 in U.S. Patent No.
3,702,886; ZSM-11 in U.S. Patent No. 3,709,979; ZSM-12 in U.S. Patent No.
3,832,449; ZSM-22 in U.S. Patent Applications Ser. Nos. 373,451 and 373,452 both
filed on Apr.30, 1982; ZSM-23 in U.S. Patent No. 4,076,842; ZSM-35 in U.S. Patent
No. 4,016,245; ZSM-48 in U.S. application Ser. No. 13,640, filed on Feb.21, 1979;
Z8M-50 in U.S. Serial No. 705,822, filed February 26, 1985 MCM-22 in U.S. Patent
No. 4,956,514, zeolite beta in U.S. Patent No. 3,308,069; and MCM-49 in U.S. Patent

No. 5,236,575.



pol ycyclic aromatic that contains over about 2

aromatic rings, the pore size of the catalyst nust be
waedoftiogisent |y | arge since the pore size const reeTUS2004/009792

the zeolite can hinder adm ttance of these bul ky

ol ecul es. Thus, the preferred catalysts for this

invention are the |arge pore Zeolitic behaving

catalytic materials, including HBeta, MM 22,

MCM 49, and USY. These zeolitic catalytic materials

are exenplified by those that, in their
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basdndodwiedshfrthnanbiknedrgiRen®. Ahahinufpldsphates andilico-aluminum
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Ph@ﬁ?@ﬁ%éé Akl spesifically eomemilatsddilihe reolife detigrnsignh eaferred to above,
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zeolitic behaving materials are often too small and lead to an excessive pressure drop

in a catalyst bed. This binder or substrate, which is preferably used in this service, is
suitably any refractory binder material. Examples of these materials are well known
and typically include silica, silica~alumina, silica-zirconia, silica-titania, alumina,
Titania or zirconia. The catalyst may be in the form of a powder or extrudate. The
catalyst comprises the zeolite as an active component in the range of 0 to 100 wt%
and a binder in the range of from 0 wt% to about 40 wt%.

[0048] The particle size and the nature of the conversion catalyst will usually be

determined by the type of conversion process which is being carried out, such as: a



[0045] The catalytic materials described are exenplary
of the topology and pore structure of suitable
w@eiodogesed ng refractory solids; useful catalysPGI/ES®04/009792
not confined to the alum nosilicates, and other
refractory solid materials m@k@b have the desired acid
activity, pore structure and topol ogy may al so be
used. The crystalline zeolites have a porous
framewor k. The framework typically conprises primarily
silicon tetrahedrally coordinated and interconnected
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nokterle rogrbia | campavedssing the deesiht Carvedsior 0f thet yolpextlic aromatic

b Vi h . . .
SRR R RIBIG, of MBienue it sty sice chains. The
tethiybabérafinola@nsgiolcyelid f0matieasipomsls i the/ Ro&RA K Rormally
t enper at ures and catalé%t space vel ocities.
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apht eng. [0047] T ctive_conponent of the,
A T N e L,
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particle sizes o e pure zeolitic behav
lepst ePowI ) wi%, eveemoropreferably fion dtelaasttaboain 3@ xet®6 sindemost
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of these materials are well known and typically
CORPPYRSs 15 ]ess Ban abeytil@80 AP®NI na, silica-zirconi a,

Godoh Cap/itd ' ' N [ r zi-rconia, The,.
i) b Bera S D Botlonlb PR Lo 6 G e i i o of
tHehemboditnahig stisctexap hicgds. }’F&:ﬁlpkf%ﬂhhﬂeﬁ €naFSradfe g@tﬂ ‘gl@oué 270°C. to
onentin the range of O to 100 wt% and a_ binder
o B TR aRg WG Smoraksiere s Bbthooha s s LSomag: uidized.
fRad bk Gh&visd B ?éﬁgtoféq&ngﬁé HE, e LDRIVEIIE St BRd to catalyst, as
catal yst will usually be ’
applied to fixed beds will be provided. Weight hourly space velocities (WHSV) of
from about 0.5 to 15, more specifically from about 1 to about 10 will usually give
good results. Pressures may range from atmospheric, or even subatmospheric to
relatively high pressures and usually will range from about 1 to about 1000 psig. Oil
partial pressures will normally range from about 100 psia to about 500 psia.
Hydrogen is not essential, but the process may benefit from its presence, particularly

in extending catalyst life. When hydrogen is added it typically ranges from about



determ ned by the type of conversion process which is
being carried out, such as: a WO 2004/ 094564

wEROMANSEe0O4/ 009792 -16 down-flow, |iquid phaseCT/U52084009792
bed process; an up-flow, fixed bed, Iiquid phase
process; an ebullating, fixed ,;I ui d| zed bed liquid or
gas phase process; or a quU|5 gas phase,
transport, fluidized bed pr ocess, as noted above, with
the fixed-bed type of operation preferred. [0049] The
lower limts on catalyst activity and on reactive
Ochibdi to 6.9s1 @,r@pﬁdsﬁefdi B erhs of Gy®opsetd hpdrot2B864 nOtHtio. The
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[00&d] t Dlicadatalystibide majf bepreleongdd ipoteymyirg @ntemoinmiits Gucél as water
C ounds i the roduct Wi nor I |y about the
B ey erdotene Apsoayd figimssagst i&tﬂ‘%&?& PRe skiltsHdp fhe art may be used
16 SERRY B Swatsr doRBedtRGEn tiﬁthetdm%/lét%ﬁ%r‘%fanﬁé’iﬁﬁag&g fe%ﬁ?tpefam such

et hyl ati on of the naphthal en€ . degree o
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' g ar orra Qungfi is |l ess than about 100
51 GB%0f CwetSh’f ﬁfogwclat ATy shape, aRd dipengonakgy. Examples of
s{lﬁﬂﬁé b&ﬂlté‘soiﬂ 'uEe Qﬁém AL R4S erfii n%sﬂgﬁfdlﬂé Llhﬁ]&,ﬁl%X Iglnde type
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r.ef er at about 275 C.. Al.t hough fl ui
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Neb oA 9PBr Which @re incorporated herein by reference. Many of the suitable

aluminas, silicas, silica-aluminas, and zeolites are commercially available. The
preferred drying agents comprise LTA zeolites, including 3A, 4A, and 5A, in addition
to Linde zeolite 13X and Selexsorb CDO™ brand alumina.

[0052] Benzene and substituted benzenes can also contain oxygen and organic
oxygenates. The equilibrium concentration of molecular oxygen which is dissolved
in unsubstituted benzene at about 23 °C. is about 300 ppm by weight, as measured by
an oxygen analyzer, such as an Orbisphere Oxygen Analyzer Model 26083 or any
other conventional method of oxygen analysis. "Organic oxygenates" are defined as

organic compounds which comprise carbon, hydrogen, and oxygen. Non-limiting



relatively high pressures and usually will range from
about 1 to about 1000 psig. QI partial pressures
waowdos/omsssal |y range from about 100 psia to abPCx/USD04/009792
psia. Hydrogen is not essential, but the process may
benefit fromits presence, paq§|cularly I n extending
catal yst life. Wien hydrogen 1's added it typically
ranges from about WD 2004/ 094564 PCT/ US2004/ 009792
-17 0.5:1.0, to 5.0:1.0, expressed in terns of
hydrogen to hydrocarbon nole ratio. The nole ratio of
emlhy!ley oficgaio Ry gahates, whivhcyay ite founddh itenfalel snd substituted
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alum nosilicates that have framework structures

splyenisl Sugh epspethripggolidein (Si04) and (AI04) tetrahedra
r Lt Q

4994, N8 UG08, FOR ATRNOTch 8 A8 £ 50 Rl by
theaabpvedesiribed paltagpeao randvetivaensidinedrginic oaiplees of
sui table zeolites include erionite, chabazite, rho,
gi snondi ne, Linde 13X, Linde type A (LTA) nolecular
E§<‘a§1}5_!’e3} such as 3A, 4A, and 5A. A description of these

s, their structures, properties, and nethods
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avai l able. The preferred drying agents conprise LTA

reaspn trakiurg nyhudichptisiad. 4 Ahearedcton, contentsd dveré qaeoled to room

temperature by submersing the reactor into water. After the reactor contents were

cooled to room temperature, the liquid phase was separated from the solid catalyst by
decanting the liquid from the solids. No solvent was added. The liquid phase was
analyzed by gas chromatography using a Hewlett-Packard 6890 with a 30-meter non-
polar HP-1 (cross-linked methylsiloxane) column. The starting temperature of the
gas chromatograph column oven was 10 °C and it was programmed to heat to 300 °C

at arate of 5 "C per minute. A response factor of 1 was used for all components.
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[0055] The general procedure of Example 1 was used except that the Aromatic
Fluid 150 concentrate containing about 20.4% naphthalene was heated in the presence
of H+BETA catalyst for 5 hours at about 275 °C. Approximately 82% of the

naphthalene was converted to ethylnaphthalene.

Example 3
[0056] The general procedure of Example 1 was used except that the Aromatic

Fluid 150 concentrate containing about 20.4% naphthalene was heated in the presence
of MCM-22 catalyst, as a powder, for 5 hours at about 275 °C. Approximately 74%
of the naphthalene was converted to ethylnaphthalene.



reaction m xture was not stirred. The reactor contents
were cooled to room tenperature by subnersing the

WO e@eorsed nto water. After the reactor contentBCTHESI04/009792
cooled to roomtenperature, the |liquid phase was
separated fromthe solid cat_a%(%_st by decanting the
liquid fromthe solids. No sofvent was added. The
liquid phase was anal yzed by gas chromat ography using
a Hewl ett-Packard 6890 with a 30-nmeter non- polar HP-1
(cross-linked nethylsiloxane) colum. The starting
tenperature of the gas chromatograph columm oven was
[0057C alf Presemisinpendignamae det anbusbed (o 0800 s@ecific farmsatwthout
of 5 C per mnute. A response factor_of 1 was used for
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Tabl e 1, Napht hal ene Reduction in Aronatic 150 Fluid

t@ﬁa &Pnfe%eﬁscr 1 plhgesprctips pfisEative euly Ag ot restiigtive: i1ds segpe of

AERLIRLETE BEmpeet LIS C SOOI KL SRl 2% B v
SR LR e N BB B e o
B Y5 805y B B a0 5.



65% Tosoh 360 HUA 68.6 USY, 35% A1203 bi nder 65%
Beta, 35% A1203 39.6 binder Exanple 2 [0055] The
w@emengdsepr ocedure of Exanple 1 was used excepPCT/lisd004/009792
the Aromatic Fluid 150 concentrate containing about
20. 4% napht hal ene was heat ed_%ln_the presence of
H+BETA catal yst for 5 hours at” about 275 C.
Appr oxi mately 82% of the naphthal ene was converted to
et hyl napht hal ene. Exanpl e 3 [0056] The general
procedure of Exanple 1 was used except that the
QrAmdStc  Fluid 150 concentrate contai ni ng about 20.4%
\ggght al erégg_vvas heated in the presence of MM 22
tdf G8¥Medds’ 3 powder, for 5 hours at about 275 C.
Approxi mately 74% of the naphthal ene was converted to
et hyl napht hal ene. WD 2004/ 094564 PCT/ US2004/ 009792

1. 20 [ OdpTdceThior prabswrdn dthplated polycydic dpemetidemteminidin a
other specific fo i thout departing fromits
Spiri tmg‘?&@E%%Cifg'}q&&ﬁgp@f?@cpg’ﬁ’%é@g' The descri bed
enbodi nents are to be considered in all respects as

i |1 ustdoptacufy EHY nfix@A drod@iticlfREd EdifplidBe aéb@cﬁﬁ&%oﬁﬁtic
the invention is, therefore, indicated by the appended
cl ai mecomonad apdamanpcydiis argratisgsinmpude sayingen othyl Al |

change ' . i.thine the. i nd r e of.. .
equi va 8%9&%# ﬁ% r%\%eé?éné% e %a%%gsqgwg?ra%o gﬂ%nf Riffcient to
t hei r «fopeansiiyRRiAL1O AbGHRe BG4 HIM¢RA0 ¢8R poundlamd a de-
CLAIMs: WWhat is clajnmed is: 1 A process for nmaking an

et hy| BHaled MABPeYGlc asemain GOMROYRBAMd in a i xed
aromatic fluid, the process conprising:

removal of at least a portion of the de-ethylated monocyclic aromatic

compound.

2. A process for decreasing naphthalene concentration in a naphthalene-

containing aromatic fluid, the process comprising

mixing the naphthalene-containing aromatic fluid with an ethylbenzene-

containing fluid to form a mixed aromatic fluid,;

contacting the mixed aromatic fluid with an acid catalyst under conditions
sufficient to form a naphthalene-depleted aromatic fluid comprising

ethylnaphthalene and benzene; and

separating at least a portion of the benzene from the naphthalene-depleted
fluid.

3. A process for selectively transalkylating naphthalene in a mixture of

aromatic compounds, the process comprising:



contacting the mxed aromatic fluid conprising a

pol ycyclic aromati c conpound and a nonocyclic
W@e@ame4564 conpound havi ng an et hyl substit uenPCT/HS100€009792

presence of an acid catal yst under conditions

sufficient to effect transqé&xlation to formthe

et hyl ated pol ycyclic conpound™and a de- ethyl ated

nonocycl i c aromati ¢ conpound, -and renoval of at | east

a portion of the de-ethylated nmonocyclic aromatic

conpound. 2. A process for decreasing naphthal ene

concepbhtattimthe migtufeehirbheneomantatanmgsiag aapitthatene and

fluid, the process conprising mxi g_hhe X

napht mednenaclesrllailated groara@ﬁa@m@owcﬂw #n@pidegatalyst under

ethyl ben i?lnffs' sutfbA1B'e ctft{a#{ 18826t nBbRRene to form

aromatT C PU|df contactl ng e mxed aromatic fluid

Wi t h afhyhedpiittaddnglayd benseder conditions sufficient to
form a napht hal ene-depl eted aromatic fluid conprising

et hyl napht hal ene and, be ne;. and separati at .| east
a por tW}E?ﬁe”é?het Iﬁén%ﬁlféh%ﬁ?]?@maf%atf?a%’?m?gpg %8]@88&? et ed
flui d'etlfylbé?iz&'iéjéiﬁsrﬁetﬁﬂratea@eﬁﬁlb‘é@h)?pﬁﬂc@[‘ﬁxﬂi kyl ati ng
napht hal"'ene 1n a mxture of aromatic conpounds, the

process conprising: WO 2004/094564 PCT/ US2004/ 009792
- 22 coviteagin thegratin of pihytbenzene o methidated bengaprenyarounds

conpri si ng napht hal en d_ nononucl ear al kyl at ed
aronaﬁ%&“%%ﬁ%@ﬂﬂ%%ﬁP?ﬂqiﬁmgbid cat al yst under
conditions sufficient to effect transal kyl ati on of the
‘napht hal ene to form ethyl napht hal ene and benzgen

4uher eiprasessiontnsuetiane! iapkiplspe 80153%%&@6%”6%8@ Akpmatic
Conprll%%tﬁ%ﬁ%k%%Q%ﬁﬂﬁs d nmet hyl at ed benzene

compou erern e ratio of ethyl benzene to
met hyl at ed benzene conpounds decreases during
t r ans ahisyngd Coharomatic fluid comprising ethylbenzene with a naphthalene-

containing aromatic fluid to from a mixed aromatic fluid;

contacting the mixed aromatic fluid with an acid catalyst under conditions
sufficient to effect transalkylation to from benzene and a naphthalene-

depleted mixed aromatic fluid ; and

separating at least a portion of the benzene from the naphthalene-depleted

aromatic fluid.

5. A process for reducing naphthalene concentration in a mixed aromatic fluid,

the process comprising:

contacting an acid catalyst and the mixed aromatic fluid under conditions
sufficient to form ethylnaphthalene,

wherein the mixed aromatic fluid comprises 1,2,4-trimethylbenzene; 1,2,3-
trimethlybenzene; m-cymene; a mixture of alkylbenzene compounds having

from 1 to 4 alkyl substituents, each alkyl substituent having from 1 to 4



4. A process for reduction of naphthal ene
concentration in a mxed aromatic fluid, the process

W@ oowpod4ssg: mxing a CG8 aromatic fluid conprPGI/NHR004/009792
et hyl benzene wi th a napht hal ene- contai ning aromatic
fluid to froma m xed aronmat.i2g -fl ui d; contacting the
m xed aromatic fluid with an acid catal yst under
conditions sufficient to effect transal kylation to
from benzene and a napht hal ene- depl eted m xed
aromatic fluid ; and separating at Ieaﬁéajae ortion of

t he beathonatempIAt the oidsHTIeR AoTes HeiF 8 (Fppeunds is
f1uid.p , _ | al ene
concent %l“g\rofgﬁ?iql% a #{)@%ﬁg%&@g@@%@ t he process

conprising: contacting an acid catal yst and the m xed
aromatic fluid under, conditiQns fficien{.l.toform

bet hy| HapHCRE A HECOVEIRT BSIFeRGEOR, Al HPYARG f1Hids fhgipgocess
conpr| %:?n;)é' in%’lﬂthfg JeIsWhR&HZ 8818porhddiudd with a naphthalene-
trimethlyben ene;, mcynene, a mxture of alkyl benzene
c onpowoditiay hrognatit compdurtdocomtaning lin thetpsesenereditan ackhe h

al kyl substituent Vi n r.om. 1 WD .2004/ 09

T ussimint oodrgondiisss Resdie d ebfe bl Pt DA o

car bon, AL QR ohidike napihibanagsed avRRuo drid snd skParafig at
or 12; naphthal ene; and net hyl napht hal ene.. 6. A

pr ocedsashh posivovd thelpnzenciera the bapzanasatainipgenaphthalene

fluid,,t rocess onprising mxing a C8 aromatic
con‘pmﬂ?&?pe%cﬁ?:an\%ﬁ? flu "napht hal ene- contai ni ng aromatic
conpound containing in the presence of an acidic

cat al yst under conditions sufficient to effecgt

Tt r ansal heypraegss af Cimds Hbarelpibg i’@}yéyﬁlb‘h‘foé’ilﬁﬂuﬁé is naphthalene.
napht hal ene depl eted aromatic fluid and separating at

| east a portion of the benzene fromthe benzene ]
scont ai ThagocssaphChaien evhert@pthetrechorydivedrpmati¢ enmdpound is
The process of Caim1l, wherein the polycyclic
conpoudtlyPEnFeapht hal ene.

9. The process of any of Claims 1, 2, 3 and 4, wherein the acid catalyst is a
zeolite.
10. The process of Claim 9, wherein the zeolite is at least one of H+Beta,

MCM-22, MCM-49, and USY.

11. The process of Claim 1, wherein from about 20wt% to about 90 wt% of the
polycyclic compound is transalkylated to form the ethylated polycyclic
compound.

12. The process of any of Claims 1 and 2, wherein the process is conducted at a

temperature of from about 275 C to about 290 C.



8. The process of Caim1, wherein the nonocyclic

aromati c conpound is ethyl benzene. 9. The process of
w@eo409456t ai ns 1, 2, 3 and 4, wherein the aci dPCHUS109£009792

is a zeolite. 10. The process of Caim9, wherein the

zeolite is at | east one of H+Beta, MM 22, MM 49,

and USY. 11. The process of €P4irm 1, wherein from

about 20wt % to about 90 wm % of the polycyclic

conmpound is transal kylated to formthe ethyl ated

pol ycyclic conpound. 12. The process of any of O ains

13.and 2y, i r ] l.at.a 0
Famper arpaec o i Ro0fgD ein FRARERTA sBhodke opgyre of e
2004/ OsaBEhlRETs USRR4I BODE SthyInaphthhRne The process of

daim2, wherein fromabout 20wt % to about 90 wt % of
the naphthalene is converted to the ethyl napht hal ene.

4. ThehPpReesoreflaifl 2i \ﬁﬂe%ein‘é!'}tﬁtgcgbf‘th@ nhfithQed cdli€ntration in

napht hal ene concentration in
napht htcenphtbalsnercontaigingrammeticliduo the mphthalene concentration

napht hal.ene entrati.o i n_.the. napht hal ene-depl et ed
ar omat fl’illct E‘? p%ﬁ%gﬂ]eﬁg}?g%e@tht?cg%o%% uggrag%es %tag"‘? o ghout
The proamess of Caim2, wherein the naphthal ene

concentration of the naphthal ene-depleted aromatic
fluid is |l ess than about 1000 ppm of the

pht h - I tic flujd. . 16. The ptoce
B any s D S SR ARG B Rrlsh st S 9
about ndplthateéifeafeplebel arapbfihhianeldss thaf A& 1900 bPm!dFehe
et hyl nath | ene. 17. The _process of Caim 3, erein

h
t he mi 5P Fhé?eélP"d&PkFFéltarr@m@TéﬁT%@dnds has a final

napht hal ene concentration of |ess than about 1000 ppm
18. The process of Claim3, wherein a ratio of the
Iapht hEheeprecass ot emt o&Claons 3 and 4 hehareiatitore abdut 20008t §bout

conpo s to.t.he napht hal ene concentrati on after
P ué'bdwt" o of %he napﬁglafene Es converted to the ethylnaphthalene.

17. The process of Claim 3, wherein the mixture of aromatic compounds has a

final naphthalene concentration of less than about 1000 ppm.

18. The process of Claim 3, wherein a ratio of the naphthalene concentration in
the mixture of aromatic compounds to the naphthalene concentration after
transalkylation of the mixture of aromatic compounds ranges from about 80
to about 200.

19. The process of Claim 9, wherein the naphthalene-depleted aromatic fluid

has a final naphthalene concentration of less than about 1000 ppm.

20. The process of Claim 9, wherein a ratio of the naphthalene concentration in
the mixed aromatic fluid to the naphthalene concentration in the

naphthalene-depleted aromatic fluid ranges from about 80 to about 200.



transal kyl ati on of the m xture of aromatic conpounds

ranges from about 80 to about 200. 19. The process of
w@b@uvEe4 wher ei n t he napht hal ene- depl et ed ar oPEit/82004/009792

fluid has a final naphthal ene concentration of |ess

t han about 1000 ppm 20. The ocess of Claim?9,

wherein a ratio of the naphthal ene concentration in

the m xed aromatic fluid to the naphthal ene

concentration in the naphthal ene-depleted aromatic

fluid ranges from about 80 to about 200. WO

24004/ OPHSRdcRE b BRERMBI AR the CRArdhaticTiRaR ApBSHeOkylene

Claim®b, wherein the G- 8 aronmtic stream conpri ses

xy| eneandgatleylbenizghdaenzene. 22. The process of C aim 6,

wherein the ratio of the naphthal ene to

al kyl substituted benzene ranges from about 0.02 to

Bhout the process of Claim 6, wherein the ratio of the naphthalene to
alkylsubstituted benzene ranges from about 0.02 to about 1.



