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EP 439, 632, EP 687,500 and EP 847,802 describe the

production of nonoal kyl ated aromati c hydrocarbons

fromaromati c hydrocarbon substrates, not only by
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beta", to the al kylation of aromatics (e.g., benzene)

with various al kylating agents, including but not

limting to olefins, e.g., C2-C6 ol efins such as

et hyl ene, propyl ene, butylenes (1-butene, 2- butene,
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provided a substantial increase in catalyst activity.

I n anot her enbodi nent, the zeolite or nolecul ar sieve

has a pore volunme greater than 0.7cnB/g. In

accordance with a preferred enbodi nent of the present

i nvention, the zeolites or nolecular sieve has an

Acidity-Activity Index (AAl), i.e., aratio of strong

acid sites to weak acid sites of at least 1.0,
sites) v édtetriiddybyatenpesasire toirolled deswptionp('€PBi pid performed &s accordance
with tHe procedft d¥BGibe@ ireU. 2. Woa6,80B6EN B2, Fxamplee.ei n AAl, i's
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specifié Rt tetrahblirdBalurkih3dites e z¢blites Db Aroletulagbieve Staisrirer ,
t he preferred zeolite of the invention is zeolite

In thi fsPect,! i éﬁﬁorg%eeogaw firo é'r{tté?ﬁ;fltﬁ%o t @ gdAeral, at least 50%
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- shoul d be controlled to preserve strong acid sites.
Furthetmorehiis onegyefetred operation dlad galsinpden & aemaynthe eawplasing agent is
perforeg iy shajlopr edeis ordapria irtduon Hcalhdvstheating oetie decayreneg of hot spots.
Alternathede asdeep gatalyat bak eoubd by empioyed éf the floiwing gas isrof sufficiently high
superfieRdl atlytityCsueh iR tisd losat appiféraate indistainact @taysobed temperature at any

point t6 BAIMAGre ehdnZ@dubysel € sdifféenéefrd thd dverdpeltel it@ugddatialn yet another
metho& hﬁ/@ﬁleﬁiﬂg%rﬁ?%et@l@%fkh Retlbd MiMRiRd by REMIdiry teRtledihte stops in

the te oRItHAJAHB] Db §otd By tlté@uoﬁ drItl%ﬂm%r oxygen flow thereby
contro (lg l:(?ﬁ{ﬁus%ﬁ)ﬁ WE Y &r 5a1111@ dtirla& sl thhe 551b111t1es known in
e e e
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and therelsyepreseayd stromglacidssites o weelpmbodimeniibis cah e effegipd by pprping slow
heatupeatbg dicheast for kranplagesttan ° l&/ninirefotabisdlessthamsq Cmin.

the final calcination tenperature. Moreover, the

tenperature increase of the material is sufficiently

sl ow such that | ocal overheadbing to tenperatures

above about 575 C. is preveﬂted and/or mnimzed.




Furthernore, in one preferred operation the

calcination to renove the tenplating agent is

performed in a shallow bed in order to reduce | oca

overheating or the occurrence of hot spots.

Al ternatively, a deep catal yst bed could be enpl oyed

if the flowng gas is of sufficiently high

superficial velocity such that the heat transfer rate

mai ntai ns the catal yst bed tenperature at any point
While h& WishiiR fEbd hrind b @itory Shelour@hf Wwerkaipofodel exipliin cause of the high
catalysB 4B AL rdMRes {2 SNBAIRUUTRong RcdeditedNOLHRSE stréfipt BAd sites are reduced
rlmarﬁ}\/%rﬁe%shﬂgofdé‘ 6% Beped @'tﬂ% bP Retfafiédrbie aliinuih.Z&8 abiesult, in
accordgl{sg Wil B9 é @ gl ﬁs@nts QéhtionNin IQ&UJU%TE SEAktE of mMddBlar sieve,

procesg{x%ggr%({tlth? @Jce {f’ Jﬁ éJ gg{ Ctg ﬂg&iigﬁzﬁ)gﬂ:ﬁﬁum and

thereby nu ber 4 stro it si 1zed rder to
provrd % hf{)e"fﬁ%ﬂ}’ Hingic ih %’c‘g lok?e? t(l( lithe loss of
the speg rcttﬁt ihﬁ ?.l',l]él %Bxairgam a[u& oun rong acid
sites, the, copdifionspafphich él@e egtf sdE trolled so as to
reduce f¢/oy Phipingte QXpesuse qemeera?ures P‘é%%hoélf %9 or ggm pnged period of

time. In @dditipn, inrs prefsred embedimenb searmiashoyld be aveided: {gr exagple, but not
limitedte gyl slew beating|te thel final cal¢ination temperatest i t e or ol ecul ar
sieve is slowy heated to the final calcination

Moreovanpetrasing ®f theCeolitealr Inededudaaisieng after the rauegvat of the tamplating agent
should 300 Ye.conadliaictoatdurk nhdioz tlivginatepaposuee toctempeperatabpesabout 550°
C. Forabainiplg0fe Gxchdngostgs Ml analbefdnaiohi ghthieeivpeex@hanged zeolite or
molec4r&idve RHNRE 08ir 86mbderiife éripetfuit. damexchangainclutiéye betdy not limited
to, paﬂﬁleﬁfmpeﬁqlﬁﬁégoiaﬂadwﬁlh NEEN OO dEEL@E | MR forinhb S theadeolite or
molecft §&VeC dilﬁ n, 3RPloY 'OFQn&I l%sntshﬁ‘ HrédRdhrds & eﬁr‘&@iﬁg%ﬁe zeolites or
molec ﬁféle%)ém agiem f%&ﬁa d31b beorﬁﬁlfuﬁfz@@ Bb’a\}o‘ﬁﬁeﬁ than

enotvvlsmgto be bound

The pr gﬁltotc] gect%ur il e rcr>ri1( ; &d I;(R%el %8 1t%§( Qru?ln‘[ﬁle%ﬁ ?@16%5 increase
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catalytlc atSché smg 8@11 g& (8 6 %cn%g 9 hie anCmolecular sieves
hould 3 oIy mavanzf' faﬁtr%%s gspgl o it Progcssing sieps afe
formatiop i the zeahttgsapramplspulay SiRyenis ceAst & npbEf of Stioge aC1d Sites {0 values
below shaserad 4he eresenthinuentignperd sush redectign dewilied jinveizdngion inycatalytic
activitpr oduci ng a zeolite or nol ecul ar sieve, processing

conditions that reduce the anount of the specific type
The zaflitdsesndainedecalar aedieves mfithanpresenh dmengion evayc det tombinadbwith other
materiglf, ®tknong iacthel agi Fewsexdnmpi¢, zebbitesriand mateedlao siexeimdi dptipnally be
metal wt@ﬂfexblﬁhngadl @licdeing alie hpdrogerefbriatigadayioh eachiange.tly theAgeolites and
molecl}’ 863 RAY Rietal Ghtfctt &thangded GIFEE thet 19y dRdgeh foAging hatidrosschange, the
zeolite®Tor mdl&cubRegdvkl onipdhémhaekest prfdtaBInUmRIaRd 4 hemb&yof acid sites as
hereme[m{/@ﬁ@écﬂb@d Qﬁ‘rrte eSerfAtilie S UMHREP UAtorRf thete! BAY béefltioned cations of
Group YIA nga %Z Gtré L'ié1 ‘M@i &y, tlllibedr SUPPHAS (Y Yagﬁmhe'l%thamde
element% YO%I 1b ?I l{i Efﬁ ?ﬁ),tﬁ j %5@1’ and Group
VIIB ( %18 1 ft lé rﬁtgsl"h% 8{ %etaﬁ% s is known
in the h[B Jal a 10n% and C}he am%urrlt thereof is
deeme&% w&lthlm ﬁlsk ofj ﬁqaffe e § Ef FElY iy, i, zeoltes or
molecwlarwveeaay&wwlsﬁe% WHPEPSOL rn@re WBF%B\?&X‘ LOMpgnes, which
is genqrpldy gewbined vth menlisesuangr meleaylar sicvesy dyrg thefrghanggfith a metal
cation fifhesed e Apthampinix gg@qnentgmggqeaql Jaonganie @xides Ispdyasg 8hca-alummas
clays, alethis, sitiddspetce Therinaitie nesypls i thet form eafpresalt hydsegehion gl and is
generalp antalsfifa, sticaFwrsiléecaiphing comporsnt adhges & capsntignd! silica-alumina
catalyst.| Tid nmedxC inagt beopatalfytitdily awive eoccinemghbdazeeferrtd embodiment, when

nol ecul ar sieve should occur at noderate tenperatures.

| on exchange includes, but is not limted to, partial

or full exchange of Na with NMMNO3 to produce the

NH4- form of the zeolite or 3

oy



nol ecul ar sieve. In addition, use of organic agents in

procedures for extruding the zeolites or nolecul ar

sieve into a desired shape or formshould al so be

m ni m zed or avoided. The prior art did not recognize

that strong acid sites in zeolites and nol ecul ar

sieves increase catalytic activity and that

processi ng conditions for producing zeolites and
combifid@ withlaanatsik.eie seolid otindldoelac siave corhghentohas raevmntter o6 stsong acid
sites, @The®inabo@ @Séribedi tes. In the prior art, processing

steps after formation of the zeolites or nolecul ar
As heidifbeve aedesiBel, tifCorBst RE matiftaif L$1ORH R Sites] HRSproessing conditions
shoul ? g&g{?olléae&) QWnH QQﬁc?sn%f thd DRI &GSRAEclAPsRRE 't@éleva?é’&ieﬁnﬁ@ﬂﬁtures for

apnﬂJﬁ S b eh u ted inm a reduction in catalytic
e zeolites and nol ecul ar sieves of the

The " eseF 51% gﬁ%ezrég tﬁ be W%a )éatQSIHtC\%Ebe%\aﬁxgtewllﬁ Ia('%ﬁgre titl;)n re:ilctlon of benzene

with o 1S, 4F 8%#13’( yle Q/%r p b § Feactor. To
feed conceptzation TOpY ep% as pre Missolved in
benzeney @égﬁ)g grplfnsp %at ¥%}|Wlf ngFﬁ)(I) gx }‘ n extrudates,
was logdedain o] P SSxEhafeir aﬁf‘e feed gate A nle formation the
reacton{gmperatuss Hesse, andecirauasion ratg vv;re A mafa}%s |Cev 0 psig, and 200
gram/moimnprespastiveliie risof cymnerfee rfatmagionn gheudeacter Aempaptues Brepyre, and
recircudationsrages weteen@imilp ow & 762 $5r Bk @sigAend 3PP asamymin, esgectvely. The
produdieivate analyzahlsy GCheugpprathyvitheDBeMai 3hagl 024t apillary column and
flame @tester. | | A (Mg, Ca, Sr, Ba), Goup IIIA (B, A, G,
In), Goup IIIB (Sc, Y, and the | anthanide elenents),

The ca@lgtéﬂhci&{% (vaé expfbssedin spe@iRUpaciBn (rMe ddstantayith §X adspmption of 1%
order WaBidiCkinet: CWalysBREleldvityPean\Be Baulghl frohe theRdy Bprbfits, such as
DiethyTnzaf |6 BB s Pﬁltﬁes% GHE Rifopyl B zHREnPB) aMEDi- ﬁ@ﬁl@b?benzene

I he art, and t he |ncorporat|on 0
“”PB§3%ﬁ8 gﬁéélona netal catlons and t he amount t her eof
.deenmed .t o...b in the

The fqlli) ;Heés léluetra\‘ltmes ;| PrQEass o e mVQIIt}o‘iﬂ?sn?gr ﬁlgf‘l pglqcl)llnlih%ce zeolite
beta Cﬂ@gge oF dPeeioe i, obsoBt 89% Y G dTTeieg i the comparison

exampl§§or gani ¢ oxi de matri x conponents which is generally
combined with zeolites and nolecul ar _sieves during the
exchange w ERAYBEGSANDGOMIARATIMGEXAMPLESmt 1 i x
conmponents are general inorganic oxides such as
si | i ca- al uni Exsmplecl andsConpanativedixamplasi2gad 3 etc. The
matrix may be in the formof a sol, hydrogel or gel
In Exdtisle i1Sandg€omparbiive Braraplesl rend ZSiHehmecaikﬁzitidnC\aiﬂaleﬂryiana to form
ethylb&RRORENHerfotmBd accotdif® tvia e hrietivdl desdribed ab@el eeample 1 the catalyst
of th€ ahadn¥ish - "hIge peBbfrhancBBYetPe wedt amplolyed| ihy thechikyhition process. In
CompataVd Exdniplés Phkf BIdoRvenfiBhaHed@B beta twé dfffeeBourest were used.
Table W b Qloé\‘/ E{ﬁ 'al)fzestth@ B8Ok IR Bf tHPhRAUP& orMafdee zeolite beta and two
convelat g gié‘geto F Qnétiafzeofitd l?e‘feb tAShigh performance
zeollte r1s woo Yifthe %?o% ﬁ m J Pof! ﬁ{ g&ﬁ:&r : as Hidthyl benzene

(DEB) 2y X & L8t Rﬁeo?lﬁ&ﬁét f DEB/EB
was afggmr%‘% glﬂg%alﬁllata\eg‘%% égtfqgifoé‘%%%é?gﬁ “ttgﬁ‘g SB at ur ?} he

for a prolonged period of time. The "hi gh performance
zeolite beta" catalyst was evaluated in the al kyl ation
reacti on of benzene w th olefins, such as ethylene or
propylene, in a re-circulating differential fixed-bed

reactor. To feed concentration of 0.32-0.38 wt %

et hyl ene or 0.40-0.45 wt % propyl ene was pre-dissol ved
in




benzene. 0.50-0.75 granms of catalyst with particle

sizes of 12-20 nmesh, crushed from extrudates, was

| oaded in a 7/8" ID SS tube reactor. The feed rate was
6.25 g/mn. For EB formation the reactor tenperature,
pressure, and recirculation rate were normally at 190
C., 350 psig, and 200 gram mn, respectively. For
cunmene formation the reactor tenperature, pressure,

and recirculation rate wekBLEdormally at 170 C., 300

pSi op atre--266 Ot ari-ai 1N CDpCbt; vet Y- e Pt ottrets

wer e anafrazedidyf differerd eealitp p@Oin Yénkdie DB1MAXwithQthaene0. 25 nm
ID capillary colum and flane detector. The catal yst
activity was expreggfd.in specifigmp8RELHoN I at Bomp. Example 3
constant with an asgiggpti on of 15 con@hnéil I eact i @dnventional
ki netics. Catal ypatoniatedehi vity can bestgauged from tdag 11

atiof.or
S S

ActivityilBy)synt hesi s, and nOP§ opyl benzene (nPBf and 0.34
(em” C:%-2)i sopr opyl benzene %DI PB) for cumepe synthesis. The
g;’g?ggrg‘z/:‘Ftow ng exampl es 1% ustrate the pr%®%2s of the 0.008
®ntion usi ng hi gh performance zeolite beta
Not catalyst as opposed to use of conventional catal ysts
otes: as il Justrated | n the _conparison exanples. EXAVPLES

Zeolite befarh apdf eAp ORI G R R PATRrEt commeraty! %‘a“i‘fa&%rs'Conpar ative

Exanples 2 and 3 In mple 1 and Co rative Exanples

2 and 3, benﬁéﬁéplélﬁ%“mr%v?%x@ﬂgggﬁg Po form

et hyl benzene was perfornmed according to the nethod
In Exagnple: fiapé Compavasive [Examplesl and) 6,theazengradkyjation with prapylene to form
cumeng rwag petformedracgerdpigr th shermethwdirdssaribedabovarin Eyemplert thaeatalyst of
the invahtigrl dtiglhoperformerssbetd " mwasGonplayeal invthe BEkalapibe prazessnth Gomparative
Examplasrivardt 6, comlentiewll zédditbbdtaadd amventond] fdobitecYitrespoctiveds were used.
Table Pesuthmigized thel ol eestitdhref highspenrfoanance veblite Hees tconenitibhiad beta and
zeoliteof. t he hi gh perfornmance zeolite beta and two
conventional zeolite betas. Conpared to the two

Compdr&ITiE coer QA atdI PstDHigh pbHEHngs 881tk YelRCR0% ZR6lel dkive than
conve ﬁh%qgﬁa L2359, &e%ﬁ_@e Gh1 246tite Rﬁ.ffﬁh{fﬁ& 8f k&P¥yproducts, such as

nPB and¥Bl] ety foved Sy FuBhiBY belRiRERAEzeofi a thhr? conventional zeolite
beta. HWEREL L oh{ertohdt AAHEY 51 Sree dmes more

d
n E%a%fl%%?&a Lo éﬁ% S .aroun (}y I?L] U8 ¢ desi
s LBSTER el Y S et B o e ) iy Rt 10 the desired.

—
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than th? I(S’\é’i%ﬁ'él{
product gEmongyalkylatedeprene QUIENEh s | ts of different zeolite
beta in benzene al kylation witb ethylene Exanple |
Conp. Exanpl e 2 Conp. Exa—FﬁHL@% H gh Conventi onal
Conventional —~ perrornance beta beta | beta It ACTIVITY
(keb) 0.76 0.38 D%SGﬁultS(Oé#B"ef@ZZ@WSGaq’)ystK'@y Bypr oduct
0. 008 0. 0075 O. oosbenzene alkylation with propylene

Example 4 Comp. Example 5 Comp.
High Conventional Example 6
performance beta beta Conventional Y

Activity 1.97 1.16 1.58
(em® C; /s-g)

Key By-products*

n-PB (ppm) 276 298 224
DIPB (wt %) 0.45 0.53 1.63

*n-PB = n-Propylbenzene, DIPB = Di-isopropylbenzene



DEB/EB (W w) Notes: Zeolite beta | and Il were

obtained fromtwo different comrercial manufacturers.

Exanpl e 4 and Conparative Exanples 5 and 6 I n Exanple

4 and Conparative Exanples 5 and 6, benzene al kyl ati on

with propylene to form cunene was perfornmed accordi ng

to the nmethod descri bed above. In Exanple 4 the

catal yst of the invention "high performance beta" was

enpl oyed in the al kylation process. In Conparative

Exanpl es 5 and ExanpinVemt Canpdrathed datmpld®t a and

conventional zeolite Y, respectively, were used.
In ExhaBlee 2 smdmdiipacsive NEximsit BepulyhkyRiedhiagdinatic compounds were
transalR?l%fe@ RABSRzRAb ptRIube iR mdiRRKSRtddWAIpoRRL. Tediid was carried out in
the ﬁxé@g 4 tctdr if R é‘ﬁ)ﬁgsetﬁ’p AR J. 8b Cﬁ%§‘b¥§a{t§lystr\b§9 loaded in a '/g"
ID sSRgbd Pera%p‘fr? " "e&ﬁu@?% forinS THE ’fé&p{s a Aiktudeof Pene (Bz) and di-

ethylb %QIY I? of65! ¥fie wﬁ?Q ure'of different
1somer 1nc 1 gl%))r? éyﬁ 28%% a 31,3 [:"?‘re catalyst was
washe 8{1 ‘;%ﬁg e :;i &9 fgr (g&rya'y@ Ke/‘ §ssure set at 300
psig. e ?s i gn BIFSRRE MiSTRCOTRT Iﬁ G, G and 300

Ps‘g’r?sﬁ?‘é’é(el(yrwg ;S Of han the beta catal ysts. Ther efore
zeolite Y is much less selective than zeolite beta
The fepdher predugtsamplsrwsaalysrd WoRE-eauipprd ved %@\ﬁﬂbﬁécelumn (DB 160 m,
0.25 mie UMewidh 2 flamgdetectorr dbe tasbresylisqreget frfir kalesnin Takde 3.t e
catalysts in benzene al kylation with propyl ene
Exan'pl e 4 Con'p Exanpl e ST@IE@ Hi gh Convent| onal
I_Aallpl C G M1 I urimraricc UCL (o} UCL A \/UIIVCIILI Ullal \II
Activity 1.124 rebulik6f diffcodBt zedlitdHata GIradsaicglitio @gction
By- products* n-PB (ppm) 276 298 224 DIPB (wt % O0.45
0.53 1.63 *n-PB = n- PrBpyrlbénzene, DI PB =  Comp.Example8
Di - i sopropyl benzene #fighper b2 7 and Corrpar%i’PYe%}'é"“albetaI
e Eanpte-8-trrExanpte 7 and-Conparative ExanpteT8
TotalDEl?E%?i}lﬁé’rl(@ ed aromatic cogpounds were transal kyl 3t1§d
Ethylbewe,;e gfygene to produce t nmonoal kyl at ed conpoun
(wt%) Testing was carried out in the fixed bed reactor in
liquid phase, up-flow node. 30 Granms of catalyst were
| oaded in a 7/$ |ID SS tube reactor in "as is"

It is cl@&f&(ﬁ?ﬁk%iu% ThovENRat tREHigh DefForManbs Z&1RE bASBE BR8neRfdn is much
more S%B han conventional beta in both activity and EB yield. High performance zeolite
beta is three times more active than conventional zeolite beta.

While the above description contains many specifics, these specifics should not be construed as
limitations of the invention, but merely as exemplifications of preferred embodiments thereof.
Those skilled in the art will envision many other embodiments within the scope and spirit of the
invention as defined by the claims appended hereto.



et hyl benzene (DEB) with a nolar ratio of Bz/DEB of

2.3. The DEB was a m xture of different isoners,

including 1, 3-DEB (64.4%, 1, 4-DEB (29.6% and 1,

2-DEB (4.1 % . The catalyst was washed prior to the

test by hot benzene at 204 C. for 6 hours with reactor

pressure set at 300 psig. During the test the reactor

tenperature and pressure were controlled at 204 C. and
What i30Rimgbisg, respectively, with WHSV of 4. The feed or

product sanple was anal yzed by GC equi pped with a

1. CAphiokaty alkglatiom pfookss Lofptising: 0. 25 nmm ID) with a flame

deheetif an rbMaliCSImpoRad With adleastDak afk9latiig BEIndWM the presence of a

T2BliR bdta AABISER a rE&dfon Zz8Rdidder Akyldiidd Rh&Tn BRMLIbArO provide a

%ﬂ o E‘orftzﬁﬂi‘ﬂﬁ %{ lféﬁ'sla(;rie‘%l'ﬂqflﬁé‘Q}@Hegé"n Ex@ w1 Wet @esscs 8 ratio of

ot

r a Conventi ona
g? %&gﬂeéo &Qa@ﬁsﬁt@%%&%@hs i11 9 Et hyl benzene |n
Pr.oduct 24

2. a %3 PLOGeRS ctzzﬁm wh%rem aromaﬁc c%nef ulndl {%;tfé% fo?)? ‘5}1 goup
USRI betee AR ET beneense PRIt nd TVl gplyiatone

5. 2B s “ac{%“évvéﬁ%éﬁq glhggﬂ eggﬂm'%a%@eéﬁ g7t on ompound
e disaronnef GdeCGeolefBét a. Whil e the above descri ption
contains many specifics, these specifics should not be

4. cBregreasstiofzataimy | wherainitbhalkyptingrgenisehiess, but nerel y
as exenplifications of preferred enbodi nents thereof.

5. Thegeosks bfl cdaimi Inwhéreinah¢ allyylhfingeapentsis propykeny. ot her
enbodi nents within the scope and spirit of the

6. | Thegibdeddlofagaithell Wh&einhlie dlkgatingdgent isppandad. hereto. 0
8 What is clainmed is: 1. An aromatic al kyl ation

7. PIRGRERsSHBMinSI @Herei‘ﬁciﬂé ARY b ARneik AlRkéfe. cOMPound
wth at | east one al kylating agent in the presence of

3. aﬁ?ﬁ&!egé & fhd FRLBINRL alk?gﬁnsgr £R6t & 9R nZONG nte,g%r fin,

tron reaction cond rov de a

nt ai ni.n .
o- bR B ERRRrp e fonteky e L35 e 3‘%&%“%
sng'etsa Hindag & pthﬁ%Fn 1. 2. The process of cI aiml
lo@wﬁécgéégf;@%ﬁgafl%gmggﬁ%@o Itpélu ngs (i)ﬁkef’,qerlg{erééce Wd L omgtanc? alkylating
r%plﬁhaﬁfalnéh%h%élp Ryl at ed napht hal ene. 3. The process
of claim1l wherein the al kyl ating agent conprises at
111 Begtrocsseofmbsimouwbereinrthnednbratapfdparomatiizcerapand and alkylating
Glgeritiansin the mited gps-tigeidphades.cl ai m | wherei n t he
al kyl ating agent is ethylene. 5. The process of claim
12 IThehiréRESoftdiimal, kahlestlin he af@emic comppiraiiy bemene, the alkylating agent
is ethylene and the alkylation is carried out with a benzene/ethylene molar ratio of 1 to 5.

nventi on

13. The process of claim 1 wherein the zeolite beta has a ratio of strong acid to weak acid
sites of at least 1.2.

14. The process of claim 1 wherein the zeolite beta has a ratio of strong acid to weak acid
sites of at least 1.4.

15. The process of claim 1 wherein the zeolite beta has a ratio of strong acid to weak acid
sites of at least 1.6.

16. The process of claim 1 wherein the zeolite beta has a pore volume greater than 0.7cm’/g.



6. The process of claim1l wherein the al kyl ati ng agent
is a butylene. 7. The process of claim1l wherein the
al kyl ati ng agent is n-hexene. 8. The process of claim
| wherein the alkylating agent is an n-C9 to n-Cl4
olefin. 9. The process of claim1l wherein the contents
of the aromatic conpound and al kyl ating agent are in
t he gas phase. 10. The process of claim1 wherein the
contents of the aromatic conpound and al kyl ati ng
17.20RProckFofl lhifnNewhdréit itk fNaseoneklkylaling apemeemprigh a mixed olefin
Cs'tt@érﬁ“c&nt&‘i‘ﬂﬁfg% Rabth®o ©RIFNE BélScted frém ehcgroimdmistingplitylene,
h ap rlé}’lgtﬁédeng-buéﬁg Bid RbButy1Bnd, BRd 1He pestedrirthdrGhdlctes a
A8 Gation: oun r g&'{;’rﬁlx‘éﬁ afkyBtddplodueRRer ei n the

aromati ¢ ¢o enzene, the al kyl ating agent 'S

18. elt h)éaéec%es afnc?I 1mhl ﬁér%(lxlt {]aﬁ faf oh% lr;ldi{; 30l Fgéafotzr;lop:;rzt(;xore

e
rpétg’ 6“ ?Wg'tg Bli‘ﬁ’j @P%ce V8 %\Rﬁggl?‘& |0$5e§’ a | east
1.2. 14. The process of claim1l wherein the zeollte
beta has a ratio of strong acid to weak acid sites of
at least 1.4. 15. The process of claim1 wherein the
zeolite beta has a ratio of strong acid to weak acid
sites of at least 1.6. 16. The process of claim1l
wherein the zeolite beta has a pore vol unme greater
than 0.7cnB/g. 0 9 17. The process of claim1l
wherein the at | east one al kyl ati ng agent conprises a
m xed olefin streamcontaining at |east two ol efins
sel ected fromthe group consisting of ethylene,
propyl ene, butene, 2-butene and isobutylene, and the
process further includes a fractionation step for
separating m xed al kyl ated products. 18. The process
of claiml wherein the al kylation reaction conditions
include a tenperature of fromabout 100 C., to about
300 C., a pressure of fromabout 30 prig to about 600
psig, and a wei ght hourly space velocity of from about
0.5 to about 10. 0 10
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