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COVPRI | ZED ACI D- TREATED ZEOLI TE CONTAI NI Nﬁ §| NC AND BORON AND
NETHODSHW CATALYST Background of the Invent ¢

i nvention regkadges to an i nproved process for converting non aromatic

hydr ocarbons in the presence of an inproved zeolite material to aromatic
and | ower ol efin hydrocarbons with a leaw rate of coke formation during the

conversion of such hydrocarbons in the presence of such inproved zeolite
mat eri al . |t Ai GCOMROSTITIONEORICON ¥ERTING rHYRROSARBONS COMPRISINGe boi | i ng

(Such as AARFERERD G ERATET AeBETE VTN AT AN KGN © ' ™
benzene, tol uene, andmmobropmegggegm@{@??ﬂq}%pts whi ch contain a
zeolite (such as ZSM5), as 1s described tn an artrcle by N Y. Chen et al

in Industrial & Engineering (Bagkgeaungd afithe lnyentidysi gn and Devel opnent,

Vol une .25, 1986, pa .1S1-.155., The reaction product of this 15 catalytic
cracki ﬁg process coﬁ‘?‘gi‘é‘g’“8°%‘?‘?‘f=‘i ﬁ’d@1 Wprﬂy?ﬂ}greg?sggﬂTSCWSHln&snoﬂhconverted
CS+ al kangsomatRB/drédakins $n (HEBIrbRAse ofhd Biftovdd LOHREaick VR ardk@nes

(et hyl ene and propylene), Cb6- aromati ¢ hydrocarbons (benzene, tol uene,

xyl enes, and lewenolefin hydraearbons witice Jow rafewf iceks {armation guring t®ependi ng upon
th | ati K ' f, the i.ndividual ' t | b
tosi r abi ¢ PEeR B s fiordinon iy I euiote SR SRR BSME el 70,00 <
relative to the othgi & kdoa 16 @G iGallY Efack Aen-Ufmnailc gaesliret Boiligy Ahysts in

t he conversi on of h\égrocar bons to aromatic hydrocarbons and | ower ol efins

i s t hdOexdwdrncotbops b patticyler paraffik andiolefing to leweroploBns(syeh peelbylen. Coke

cause cat AEronleret Sod bpRit BrrgaBhy bl 67besRB ok, S6EHIBIRLIE TS, 1 °
.the ar onatthe piesetite of chmbisROAIEOBSntARG tddhtef (@lidiPds D8MOS), o Vedesaritrbiins from
hydr ocarbons by mnim zing the amount of coke formed during such processes.
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It is al sengutéle by D Y. Chepgbakindadesmial & Bingingering fhemisery Jaeass Desighr oduci ng
significa L a | | 1Qk ef IS cts.
Summar y  orpEABlopieR? iuhe 85, {3 phdss 181357 T ERMERLAL BB PP
parti alsl y cagiytirdradkisl ﬁfb@éd@@ﬁﬁtair@ aghiiiteleeof hytroextbeons sushdasinéofvzeted ene,
t ol uene, xylene and ethyl benzene) aromati cs. S 18 p{ar ch,%‘goz - -2 A
further olﬂ\—/sé'cﬂlk”é‘FS’tlﬁW? alkanen (methane, ethanp, RIopans).AAWEnHpKeRRsdetvlsaead t or t he
conversio r@car ‘| ' i during such
conver si o[brg{m%g’r%tgf E@@u{: 2‘ yxr#%o}ﬁ%@c{l%hg’e@fﬁeggbﬁgﬁg’g]ﬁ{&?ﬂ%f this
! nveRt i on benzéne ),Fﬂnd}cgﬁ@éﬁﬁatimhgfmﬁﬂ)@ﬁfmdp?ﬂdin§ upomﬂ'tkeatlaﬁlve Whirodt pm-bhgn used
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20  of the more valuable products relative to the others.

One concern with the use of zeolite catalysts in the conversion of
hydrocarbons to aromatic hydrocarbons and lower olefins is the excessive production
of coke during the conversion reaction. Coke formed during the zeolite catalyzed
aromatization of hydrocarbons tends to cause catalyst deactivation. It is desirable to

25  improve processes for the aromatization of hydrocarbons and the formation of lower
olefins-from hydrocarbons by minimizing the amount of coke formed during such
processes. It is also desirable to have a zeolite catalyst that is useful in producing
significant quantities of the aromatic and olefin conversion products.

| Summary of the Invention

30 It is an object of this invention to at least partially convert
hydrocarbons to ethylene, propylene and BTX (benzene, toluene, xylene and
ethylbenzene) aromatics.
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A still further object of this invention is to provide an inproved zeolite
material that gives an inproved yield of |ower ol efins 1) omati cs
when utilized in the conversion of hydrocarbons. 10 An¥§§§¥g%é¥@2t of this
invention is to provide hydrocarbon conversion processes which have an
acceptably | ow coke production rate and/ or which produces a conversion

product containi.ag suitable quantities 05 ol efins and BTX aromatics.
Anot her further object of this invention“i's to provide a nethod for naking

an inproved zeolite natgrd [ . [ . ' rqvi di ng
for 15 | ower coke pro ulglthlh gljnoil% ‘?35‘/‘%%ng%?%@$éﬁ‘§%9§?&§#°§?‘? ﬁéocgsﬁ&%BTX
aromat i cs wherconeasion ofthydrocarbons i whichfthdyatk of eake Fofmatibheduriiy &GEH Ve
conposition is a, matgrial conprising.an acid | eached zeolite, a boron
conmponent afRPvEISK, igfinEizedsych naterial has been treated with
a-silylating agent. The,d i i fol 2 d L NGO
porating a boron corrp%ﬁ)éérﬁ?&g% o\g?ef?%m%%gﬁe%ﬁpgﬁ %Vg?}e %cfy r*"é?c’%@ﬁg

zeol i t e Andmateeinbwhichrwhén ydedtin tie tdnversamudft liydepcarbbrs realilts fhless dokent i ve
conposition rrgl)é .be .used in the conversion of non-aromatic hydrocarbons to

aromatic hyffrEeten e cerain digmatiye 2eelite mayer@lint act i ng under conversi on

condi ti ons a hydrocar hog; Lt ot ke i ; | O her
obj ects and advant age? %ﬁ‘lf tﬁﬁg‘él} ﬁ@gﬁtﬁ%ﬁlsvﬁ “k‘ggwg‘ﬁggrggﬁ’?‘b‘%dr" g@'r%?(ﬁge

det ai | ed desmteriat than gives an impegyee ryikdd of levwermlefistaad BAK Beoswaticpwhem of t he

| nvention The,. zeal i&le mat er. i al E’iﬁd i‘r;R;prraki ng the inventive conposition can
be any zeol Ptiized R the conversion pf BYqracarbonsc onyer si on of non-aromatics to

aromt i gg when 30 conlgiiiflobiaciess (i idditBn i RF blodide H9ARIchiLBH Soiterdion

non-aromati ¢ hydrocarbons. Preferably, the zeollt a constraint 1 ndex

(as def i nedptagcesseSwhitht leave an a0eehtady lowholkehpriodudtion sate andfoe avhicy modudey

reference) in the .range, of abaut 0.4 to about 12, . ...Y March. 2002 -3

preferably 2588808 .Pgwa%ﬂ%l,n&%% ey polsfinisped BT APPERYY n ¢ he
crystalline framewor k gotieP GurfiR®objedt bSthi invEiih i RO ploviiela Ao d0r Fange up

- toinfinity. Preferably the nolar Tatio of SIO to Al203 in the zeolite

f ramewor k i snakingan Bnproves zdodite magoial having suchdssiebleoprppertiosias pRvidingofaabout

100: 1. eferred zeaolites include M S SM ZSM ZSM 12 SM 35,
75 35, Lna S skEPrednEah A4 ESRERN bidiudiot & oS b B aetetics whelc
"MFI" or " Peiddaml the cofdriib@Sf hyd@cbesent |y nore preferred zeolite is
ZSM 5. Any suitable neans or nethod may be used to treat the zeolite

starting material witFhgdneentive gompositionisi aymatssaheamprishg anpaciq jeached
preferred fqr e | i e 10 ' (o] [ any

sui tabl e rre%ﬁ%ﬁt ’n%&ﬁ&nnctomgggta o ﬁggﬁﬁg%ﬁe%gwpﬁgﬁzéggh éé%l ? Es g%e(r:l h acid
sol ution. Theatdiwitlsalsilylatng dgad. tThetinwsativé bempesitiont iaay de nixde dysntart i on of
any acid that suitaply provides for the |eaching of al,‘ig{lm' num at gns fromthe
zeol i t e 2Par tROFALEE. 2 Poran cPRBPYENt 2R AAiRcICQIRAnERt Nt barid feachrdszeobiie andon i s

about 1-10  ¢ereafter silylating the resulting material. The inventive composition may be used in

the conversion of non-aromatic hydrocarbons to aromatic hydrocarbons and lower
olefins by contacting under conversion conditions a hydrocarbon feedstock with the
inventive composition.
25 Other objects and advantages of the invention will become apparent
from'the detailed description and the appended claims. v
Detailed Description of the Invention
The zeolite material used in making the inventive composition can be
any zeolite that is effective in the conversion of non-aromatics to aromatics when
30 contacted under suitable reaction conditions with non-aromatic hydrocarbons.
Preferably, the zeolite has a constraint index (as defined in U.S. Patent 4,097,367,

which is incorporated herein by reference) in the range of about 0.4 to about 12,
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equi val ents per liter. Exanples of such suitable acids include sulfuric,
phosphoric, 15 nitric and hydrochloric. The preferred afgg solution is
aqueous hydrochloric acid. The zeolite is soaked in the ¢ i on
(preferahly at a tenperature of about 50 100C) for a period upwardly to
about 1 S hours, but, preferably fromO0.1 hour to |2 hours. After soaking,
the resultant acid treated zeolite is washed free of the acid and then can
be dried or calcined, or both. 20 The inventive conposition is a materi al
that "compri S qieffabACatbut 208! Sndiily,AAE e 28R bf $i0,d0 IO In (ABYEIHe 2N 2
zi nc conponent with such material being si l'i coni zed by treat nen Wth a
silylating adeameworkefithe senldads atilenst amub Sy avdycabgangeagr ppdnfinied Preferablpe
acid |l eached gzeolite Sui | e ans..or. met hod. known_in the art for

i ncor por at i ngtﬁ?rgloé?rlrfiﬁgé’?@{rghtjoskg 4 g}%szﬁglétﬁf%% ésr"in’é?f‘t. S:Atpa ?‘53209&’25
met hod i s t hemeereferadiy ashandar @ dbdai RNt PHErARASEoliRS ez IMIS. ZSM-

i npregnating the acid | eached zeolite substrate with the netal pronoters.

The pref edr e, FMdd, 45513, Z8Mud X 4SM38garst nixturen therdofn Sowatcfithisag t he

desi rabl e congcer: igns, of bora nd zinc s as.to Ml tinately-provide the
final invent i@gﬂtt@%%oéfq KOO, 2% &’ﬁt fe ¢°é’§aﬂﬁr éed’?’ %hc@ﬁt‘?’ﬁﬁfeflﬁﬁg“’g‘f t he boron
and zi nc comygeRies zeslfle lif ZEM-garticularly desirable to use for the

i mpregnation of the acid treated zeolite an aqueous sol ution containing
ei ther the zinc conponehty stitableempanson nethgsbmanbe uzgdetodedati therzealitedstarting i t e

be i it 1) ' . h - .
Cimult ancoust gpa b At et SLpaRteakhelpenls IV bten 1 F aonte o e
cont ai ni NG ansoakdddwith aataeill AGldr By aly AMGEBIB ISQRD RAGKH irRfhd aot ok @Sntﬁ%{ﬂgonent :

The preferred inpregnation solution is _an aqueous sol ution fornmed
di ssol vi ng a thareolde vty sichasid solwian: e acidsolytipnised fo trepiits sgolitd eani ke

acceptable to . S0 . i di i . ko L1

di ssol ution of klflﬁté&ngf %\f?éca?&%a?%?aﬁhﬁb%@e? g(%re ée?ér&gg;ﬂ% g? glt en%r@?tgfn%sr %3"3]ed
zeolite to betheaedlitp pegithise Prefetdbly, ke adid cometrdrivhoin thio Rplatiem isSabsut 10

" solution containing a salt of zinc (preferably, .zinc nitrate) and a_boron
cont ai ni ng coPAYERARRLY PR ditel aBK3mplehef such spidable asidsdpclude syliusicy phesphetis

sui tabl e ro 0, i 4 i rakd { id
treated 20 | Ru MU B SR PR IR L4 |0 Ll O b BUbAE AT T
fluoride, borTie molitd Besoakat mnthextidesolutian ljprefanehly hi dtahpeedting | cfrabbutni04m

tetra(pentafl yor enyl ) bor at e, thyl o aborol i di pne, nitropnj um
tetraf| uor obof‘g} gs) ??TF%H%XF‘PF{)PBWMGE‘;WI %PPHE?‘%?}H% M’%F%Wba’l ﬁ%r@u‘a& to 12
pot assi um dod Y AFRH QARG AP Ah At ult il h&iki GrealRQ LRSI Wwashed free of the acid and

tri-sec-butyl borohydride, sodium cyanoborohydride, 15 tetrafl uoroboric
acid, tri-r~;themghimbe dried oB-calcireds ombdtbr azi ne, tri-n-butyl borate,

Btrichl orgborazi ne, trigfhanol am neborate,. triethylborate. triet n,
Cr1 ot hyod) bor ox ne. |t 1 RNy BLRIDEScR s AeH e A0 cop Prissh AL e
triphenyl bor op: RagliedPeblf] @Hofth cmponeRedidal ZikOtaipdiRy WRREGh material being
tris(trinmethylsiloxy)boron, triethyl ammoni um dodecahydr ododecabor at e

bi s(pi nacol at sifidérizaddy, treatthepbwitha skyinsingegent. Ithe bostmpandszing mstlomey be| v

sui tabl e zi nc.cont ai.njn onpounds, for {.ncar por at.i into [ ted
zeolite incl uH‘é°H1°é%‘?‘f§/f‘g? e Bt rlFé’F‘h‘if’lo zofiit DY HBhsg‘?.'@‘iﬂg i"heéf,‘s 9 &%‘hﬁg e“ggf"é‘e‘ﬁ
dehydrate, zi gfe A€8rihe@ipbfial tndiiieE aleMentsiime asubste matekial Aapsrbfefred e

hydr oxi de, zinc chloride, zinc cycl ohexanebutyrate dehydrate, zinc

2et hyl hex2hoamethodi is ghepusst of arryestanders: mcipianh weinessdeshniqueAph impregasting dhe

tetrahydrate, zinc 25, hexafl uoroace acet.on y i Lodi.de,

zi nc nol ybdat é?‘dg?aﬁ e%ﬁ%‘ﬂ’?ﬁé%’éf Y#}%g‘e@%@aﬁ ég‘ﬁgggh%‘?é’?gf@ iqﬁ%thg(g P%%,a

zi nc per chl or gheidnigpadpndiien Soluibm comiampghbé desinible Bofcentrativhspftdoadroaydzine,

zi nc protoporphyrin, zinc selenide, zinc sulfate npnohydrate, zinc,sulfide,

. ] 1C Sy pnohyd
zinc tell uri deo agtmultimatelyfrovde Bisr final inKeativa eompgsition Hiawigg the required

t et raphenyl praophi ng,.. Zi | tanate d zi i f1 uoronet hanesul fonate. 30
BB i 5 b A B AR Bl

The amounts o frqcorpor or Tnpregnated into the acid

treated zgglite shoul d leisspaeticayt desirable (€ ascon thieainmegnatdi ef tieveeid n
provi ding the desirable properties of fav_or_abl,f\h aromatics and ol etfhi r{)
conversi on yi dieagd \Zpelite |ag,gquequs solution containing either the zinc component or the boron

component. The acid treated zeolite may be impregnated with the boron and zinc




18 March, 2002 -5 production when the inventive conposition is enployed in

the conversion of a hydrocarbon feed. Generally, the a:!gﬁc !aé |g of the
boron netal to zinc netal in the inpregnated acid trea is in the

range of fromabout 0,1:1 to about 10:1. A preferred atomc ratio of boron
metal to zinc netal in the inpregnated acid treated 5, zeolite is in the
range- of fromabout 0.2:1 to about 5:1 and, nost preferably, the atomc
ratio is in the range of fromO0.5:1 to 3:4- The weight percent of zinc
metal present in the inpregnated acid treated zeolite is generally in the
range upwar difpultgnequsy;or sequgatiglt op bpthe provisied tahmaterial ie formesdcontaining mrat ed

zeolite. The C ration of zing.in the 1Q ixqpregnated acid
treated zeol ?c?&eﬁ{zg&li %g?lﬁgnar g%érel%gpp?l}eg%a%do%&{nc&ogg)opggabﬂ:@tprgtn% ght
percent and, iniegnation kelutibh s arf aﬂﬁb_ﬁb sohitionFommedby dRSE19MBta sak St s P Andret 2l
shoul d generaIH( be present in the inpregnated acid treated zeolite in the

range upwar df yalt of zipe i watrdayraven dt s apteptablestocysgisomewhitcofamasidic r at i on of
boron rretal | | JIPE : ' e ohite .i§ . r e of 15
from abott 0o ERHF RS b BERMAEAR” 1L KEmsR rBiebBF 5 BFBR%. 271 o
| O wei ght petresed zeolileh baru-tamegetedwithl ther 2ind st Beohidompoadhtditra ed or

cal cined, or hoth, prior to further treatment, for exanple, by silylation.
The drying st@Wianscantaining g splt nf zing (peeferpblyt Hac piteatedand aborgn containing
tenperature | rs%g% out 20C to 20 about 125C and over a tinme
period of frgér%n% ogt( . aﬁghéésr?ctr% bout 4 hours. The cal cination
tenperature is general Eyamples bEpotamtiptly ahitdble boohwohtadiRcorapaldsfor/00C. The
cal cination can be perforned in either an air atnosphere or an jnert

at mosphet® ofCarPerRtiBE inko; the aciddreated Zeplite dngludas bes agid, berophsemisle berenrs t o
10 hours. It d s fe t 1te: WM ..
silylating 28‘;}2@8’%&% ‘f@%ﬁg?,g%o?a Xlé%%s rlggrs0 ?’@%ef‘l Q%@%%%?’egﬂg%%@%l&%

bor on conponeti(peatatueropherrylborang mesthyl pxaxabdedidimer ait@hijumi tamaflassobbratgyvi ng

. provides a c o orSH RElorigheiuanbitouddrids, OGS URARE BRI Used | n
the conversi @gyopfie B?ﬂ{agg}?:;-, Q\"ﬁ%m!tﬂ-s@@-ﬂﬁlﬁ{ﬂoﬁ%@dﬁ@e,%Hﬁﬁnfic)‘ﬁ.ﬁ)ﬁérbﬁ%'dﬂdé?t has

not been treated w ylating ag To formthe i nventive

conposi t 16n, terafinoreboré acidntransamylbaate.dd-tribdromabadzineg dtiit-bytylborasey Bend zi nc
Is silylated by .treatnment, with a silylatjn ept. The silylati agent can
be any sui tafﬂ‘%‘l‘gf’ ‘?ré%}ﬁe’c%%‘&?ﬂ?‘ﬂﬂ‘%&ﬁ%oﬁﬁg‘y%?weﬂegﬁll?‘\f%‘i/’);"fr\ﬂg&f’é v 18

March, 2002 +@roklife, fth&thyBbrafd) Hifikihybardh] trifHeRylbbRa! @ibhéRfbbrof sodi@hPn and
zinc so as to provide a silylated material that is effective in giving a

| ow r?t e of dwhexider trix_(pemltaﬂn:nmphmé&o:rc}m, trtsﬁt;vimeﬂh}ﬂ@iloga)_émqméri@tbylammfa_iums
an olerlns. [ e rgl cul,ar :Lne si 1 a .S rganosi i1 con
conmpound sel gg?%%hf$8¢ﬁ‘%m6ﬂéd@3@39fﬂ6ﬂdﬂ’é) ré‘rglalng%%%aéme\co%%rl% %cul ar
formul asggowherei n: y =FEkainpled;of Wotdntidly SitayE4ine ¢nthiding cEhp¥itdszor

incorporating into the acid treated zeolite include diethylzinc, dimethylzinc,

diphenylzinc, zinc acetate dehydrate, zinc acetylacetonate hydrate, zinc bromide, zinc
carbonate hydroxide, zinc chloride, zinc cyclohexanebutyrate dihydrate, zinc 2-
ethylhexanoate, zinc 2-ethylhexanoate, zinc fluoride, zinc fluoride tetrahydrate, zinc

25  hexafluoroacetylacetonate dihydrate, zinc iodide, zinc molybdate, zinc naphthenate,
zinc nitrate hexahydrate, zinc oxide, zinc perchlorate hexahydrate, zinc phosphate
hydrate, zinc phthalocynine, zinc protoporphyrin, zinc selenide, zinc sulfate
monohydrate, zinc sulfide, zinc telluride, zinc tetrafluoroborate hydrate, zinc meso-
tetraphenylprophine, zinc titanate, and zinc trifluoromethanesulfonate.

30 The amounts of zinc and boron incorporated or impregnated into the
acid treated zeolite should be such as to give concentrations effective in providing the

desirable properties of favorable aromatics and olefin conversion yields with low coke



10 R = al kyl, aryl, H, alkoxy, arylalkyl, and where R has froml to 10
carbon atons; X = halide; and Z = oxygen or imno or al Eél i mno_or

al kanoylim no. The preferred silylating agent is select group
consisting of i S tetra alkyl orthosilicates, Si(OR 4, and

paly(al kyl ) sil oxane. The nost preferred silylating agents are those

sel ected fromthe group consisting of tetsra ethyl orthosilicate and

pol y(phenyl nethyl)siloxane. The preferred silylating method is to

I mpregnat et fredudiibe ieh tﬁemwhﬁumnﬁfebﬂoheﬁ&h yéE R ihe@onRQEiBR ofQd Zi NC
with a solutjon of the si Iﬁ}yl ating agent |, standard i nci pi ent

vet ness t echidirrarbepdeed. i eﬂﬁé“hrﬂﬂe atqpic %P@tfltéhbm mealatn zimpumetak irstileut i on
hyd t f
powever . or TiEgenaeld et bodfies i Rl BBy abbl T UPlofFbBld Bbia

hydr ocar bon. préfeyred atonaibIratid gfibaron et t6 Qinv endtalGianhd enprepahtedadid tep@q f Or

exanpl e, aromahl ¢s.and ot her hydrocarbons havin 5g&from4 to 10 carbon atons
S

per mol ecul eZPHEI %N rﬂg%9§§%§b°E%?ééP lahpttsd: higad.omestipreferablye thepst
preferred hygracachon ﬁp‘%%ﬁ el oF fFRF bSPERPSg: The concentration of
silylating agent In tshe S0l utd on can range”upwardly to the solubility limt

of the silylati ng ageril‘hd weighiepeseeny 6ftinc Riced] @irabhtyin thbémprepsfed agdi on of
the silylating in theﬁ@‘ol ution can be_in the range from about 1

wei ght per celfiat 68 itsuis egBer the sangedwvardip dq abpud 18, weight pergent of the

wel ght - per comtppicd ettt el IR prefered Som@nitain bEahE AU ' 018 hor on
and zi ncll npingyepnbied aaisl tedtedczdolith meml:het:angaabiéfroml absho00§ td absut @waight O
provi de a si I%I at ed material that effectively provides

C 1

a suitably hP ?Fnb%dﬁ?ﬁt@ﬁwﬁrﬁ iéf’i“rp L6 yashitneEShi th a | ow rate of coke
formation during its Uugg bk Q nd

ol efins. Generally, the slljl ?/{l gﬁﬁlg%&e %&?:%ﬁ; eﬁ%géedégﬁgﬁeﬁﬁl E’ﬁ%‘“%“ﬁ%r%é‘gnat ed

aci d tr eat edtreatasl zebhtenmtthc irzige iupwardlya tooahout Mﬁ)m:glitpetcontabhuferaﬂﬂy viké ght 5,

percent of such .erial. Preferab the a | ating ent

i ncor por at edcqnﬁ?rﬁrabﬂ'é feqnl 'EF r{-"\%gnprﬁgqaﬁ ‘i“"é 88“5? &Hﬁf%’lﬁ‘d&? #85 ofei ght

percent {p afgmiabdit O%itg fabomrzc»eagmqieréeh@m{mwst pleféably, fFBx%to prefigrably,

from5 weight percent to 25 wei ght percent of the material. After the

i ncor por at i oweight par¢ept.at i ng agent into the boron and zinc 10 i mpr egnat ed

material, the thus silyl ated ma ried a ui tabl.e dr

conditions, generally lﬁe {’?ch ggeﬁ%@ trg 11{% qfch&éhe% A1 % 8?%‘.‘&“&‘ l\I/'hg trying
t enperature gedas a‘hhuerrtedwﬁ@tftroa a@matbym@lam@nabmt driyitigGtépd defergyer al |y
prefornmed over a tinme period of from0.1 hours to 4 hours. The cal el nation

t enper at ur e p@f@@ﬁémamoyprﬁwnﬁmf alaﬁg@tmperaftwwatsbﬁﬁanse@tfm abhi20790T. The
| S cal cypat hon, ??%C?%mﬁ@vefr%rtﬁﬁ%ﬁéﬁbda& th 2805 PRASHS 1636 f& 4 h&fsPaile0d Of

fromO0.1"y hours ours e |nve I've conposition Qescribed herein

may be conpogdligstionrtemipschryiig genanlly o tgaange & ﬁdmrabbat 3@0°Catol abdutrat r i x
mat eri al ) preferabl y selected fromthe group conS| sting of alumpna, silica,

al um na-si | i ¢°Cal Tha q‘aﬁhwe}mm&p@erfenmdsmmt E"s@t‘l:ﬁ“é%mMFﬁrﬁrt"@)lm‘énd
m xtures thepep %pl}ewgég%%%maﬁg ?&l &lgﬁxeﬁ)@ﬁoﬁ Bglrﬁ%?r"bci lmugsgut IGSHt L

anount bet ween er cen and & om a
wei ght percent. Gener altlhas bbdsieundxpw&idﬂy/ﬁ)mdnmahé treaumndwith@rsglatutmgbl nder

conponent s are coppounded and subsequent ed (such as by pell.etizing,
ext r udi ng® or ageabpkd majsrial cemprising gn a@lﬁée@éﬂs %@lt%uae@relp COMBOREBEAYGFEGC

corrp05| tion 85 $ddC owt 1-10

" Any Su?%}n%ﬁeﬁﬁ%&gggaggﬁl%éngmp ocC qgavw‘f"s r %‘?)ér(rip‘%a?aslz%czg Pé?lglpngﬁ r
(aI kanes) angdérticula, elié sityldted keregia) prnideon camlybt hrhwhguﬂdyallmlrmrﬁss)oke
wherei n each of these hydrocarbons cont ]l76 carbon atons nol ecul e

can be used f@mation¥hen é‘s%'"ctbﬁﬁ%‘tcé%m/\? Wdf‘i’ﬁ? Wé‘i‘\ﬁf’%”&?ﬂﬁB@?‘? Bn under
sui tabl e progaasiaC@Rfdhid AShekPtreated with a silylating agent.

30 To form the inventive composition, a material containing an acid

treated zeolite, boron and zinc is silylated by treatment with a silylating agent. The

silylating agent can be any suitable silicon containing compound that effectively treats



30 obtaining a reaction product conprising |ower alkenes containing 2-5
carbon atons per nol ecul e and aromati ¢ hydrocarbons. Fr1 en I hese -

f eedst ocks al so contain aromatic hydrocarbons. Non-1Ii Mes of

sui tabl e, avail abl e feedstocks 18 March, 2002 _g_ include gasohnes from-
catalytic oil cracking (e.g., FCC and hydrocracking) processes, pyrolysis
gasolines fromthermal hydrocarbon (e. 9., &t hane, propane, and napht ha)
cracki ng processes, naphthas, -gas oils, reformates, straight-run gasoline
and the |ikepe Hakrial 85Rhinffy AL&Gd tdatBd Q@(ﬁﬁ&,'ﬁb‘?élp?ﬁd Ei'ﬂg sb 304UP mgd'eoacar bon
feedstock suitable for use 5 as at least a gasoline blend sP6c general ly
havi ng a boislylatedrmatgealothatisefifectes D1gidng Geloer mid §f cakis ormitionthefused
paraf fi ns exceeds Lhe cogbi ned cont ent, of _ol e]\%}gs, napht henes_and aromati cs
(i f present )™ CORETRE BEONPH I aromatics apd.alsfips, n Maze paryculatigdthe sildatings ui t abl e
manner Wit h dgb ik @M%gmeilie&m&ﬁbé»mﬁ%le@éa%:H%Qm%ﬁngsrham@ttﬁé ﬂﬁw& hin a
reaction zone. 10 The contacting step can be operated as a batch protess
step or, Spr gneleedanyformulas: conti nuous process step. In the latter operation,
a solid catal yst bed or a noving al ys [ fluidized catal yst bed
can be enployed. Any of these op§ﬁ§ '-o%}ﬂt(lﬁ@gesl)ﬁge advant ages and

di sadvant agegheréifd t hose skilled in the art can sel ect the one nost
suitable for a particular feed and catal yst. 15 The contacting step is
preferably carried outy Wk#i4 a conversion reaction zone, wherein is

contai ned the inventiy =(r:rgn$)g_si tion, and under reaction conditions that
suitably pronote the for 9 8n of olefins, preferably light olefins, and
aromati cgy preferabl y BRIkl afLat, AIRGSL, afy1RRYE, aRd vierd RHaSYEROE 36 NS Of
t he hydrocarbon feed. The reaction tenperature of the contacting step a
nore 20 par t9aEhonatPms;i n t he range of from about 400C to about 800C,
preferably, from abouthSRz%&eoa%)out 750C and, nost preferably, from 500C
“to 700C. The contacting pressture can range from subat nospheric pressure
upwardly to about 500 Psi éxyeeh o el ot alifylioming e ulkaddygaberi ¢ to about to

about 450 psia and, nost preferabl ?/ from20 psia to 400 psia. 25 The flow
rate at which the hydrbeapishnredsilylating agent g selected fremcthe eroupi eonsistingef on

zone i s c - Rt 0 | ol L ! LY) in the
ange of 1Y 7 oishE sl BB, SROK), ahEBClaRARE R, Chld ot ebfEpd)

“wei ght hour $ilyl=sting cagems lae tHoge seletedifientl the peiup, conbisfing of@tratetlsyl numer i cal
ratio of the rate -~at i ch hydr ocarhon feed is charged to the conversion
reaction 30 emﬁi%te;ﬁm(ag?nﬁmhy SUP¥E by the pounds of catal yst
contained in the conv | - : Whi s rpbon i s
charged. The pref erre?%?%\?%?f%hgﬁpggﬁ%%&)is\ﬁg lc ﬁ#g%gﬁ%%h%%gé?i on zone or

contacti ng zcontainiag doil leachedezeobitegborof and zinchgithvarsclutio 00 the- Slylatinpragemtut
0.2S hou#'é' h}g about , 250 hour! r' to 100

nour~ | Th 1 by Burned pries wPBes B Baehag et e oBAGR Pay s
i| n¥ﬁirlts i g;\aanlén ﬁ(jl.lﬁloﬂQtEolh%?OIPG{ ﬁ%@ﬁfdcb&%gn ?&uﬁ&@ fat Yhe! du@'%a&ihgagéxgsle gogﬁtefenléa,arrpl e
nple illustrates the preparation of a control and inventive
cat al ysts t ebowevensfoddins sitydating dgeatol ke insoluble in water but soluble in hydrocarbon.
Any suitable hydrocarbon solvent can be used including, for example, aromatics and
other hydrocarbons having from 4 to 10 carbon atoms per molecule including
25 alkanes, cycloalkanes and olefins. The most preferred hydrocarbon solvent is
cyclohexane. The concentration of silylating agent in the solution can range v
upwardly to the solubility limit of the silylating agent in the solvent. Preferably, the
concentration of the silylating agent in the solution can be in the range from about 1
weight percent to about 99 weight percent. Most preferred, the concentration of
30 silylating agent in the solvent is from 5 to 25 weight percent.
The amount of silylating agent incorporated into the boron and zinc

impregnated acid treated zeolite material should be such as to provide a silylated



Acid Leached Zeolite A commercially available ZSM5 catal yst (provided by
United 10 Catal ysts Inc., Louisville, KY, under product g signation
"T:4480" -was treated by acid | eaching. To acid |each thé—&ﬁ.@hﬁ@lit was
soaked in an aqueous HO solution, having a concentration of 38 wei ght
percent HC (approximately 6N), for two hours at a constant tenperature of
about 90C. After soaking, the catal yst wgs. separated fromthe acid sol ution
and thoroughly washed with water and dried. The acid 15 soaked, washed and
dried cat al ymaterialsthatéfbictiecly provadds anguitably tigh pfodabiint oHaefin fand afomutichiour s.
Cat al yst A (Cogtrolv) A(z]_fo'g ram.quantity of ab%e-desc_ri bed acid | eached
ZSM 5 cat al y¥H @a8Wi @S U ke Rymstion guiing: jth g in (ReCABYSIOR Of gasplige §@ t h an 10
gram quantit ; ti t ANy : r Lohtahydrated zinc
o trate (zn( KRR B0 SO, Sihet feiDnne d0Rican IbUBRA YT 325 3
parts by wei igipregmatedraciditrentédeotipnastenisl incinutmamt npovasily &d abvoue 50 ateight of
boron to zinc of 2.0. This.i egnated, acid | eached zeolite was then dried
inair atf a ?eé?ﬁS‘éng’%ﬁhemB‘F"@gg%efgﬁﬁylgh%%P‘émf Isl‘cléﬂ%é'ag Bgent Rcorpasated iinfo

st eam at nos I : t hal.: was

t hen exposeg‘JB tg cl)ﬁd é&ﬁ%f?ﬁ%@é&fﬁ?eir%nﬁ%ﬁ%é?@&g?ﬁ%&? ;G/ﬁ%%}t teﬁcr%}elgg)f 5@?5@1‘%} 3}&@
hours. The fperednt pof teumbtenarand] mest Fefdfablyydrayhts weighepdrcerit na 28 wkight 767

wei ght percent boran. Catalyst B (lnvention) A 10.00 gram quantity of the
above descri%ﬁe“g8?§’q PaHAd zeolite 30 material was inpregnated with 0.54
grams hydrated zinc niAfigt@e (fdd 1of, cﬁ*@?l?)atiﬂ@‘l}g&g%%e %fdncarﬂcifilqc (HOBO,) .

The inpregnation solution had an atomic ratio o oron to zinc of 4. This
i mpr egnat®d, ingreghatedamateraly thel thusesilyleged material eant bzidnied at sHitdble de@ug r .

Y.~ ~p,:... .18 March.,2002 - 10 steam for, 6 hours at.650C.to give a
material  conteMHORS g_qnig}lw é}ﬁpfﬁgpﬁfeﬁfmﬁi e "gﬁ’lic c8 }@fé‘ﬁ’f”‘%er cent
boron. A 5. lienipeaire Yandrhlly rafbes f6mBH&MRTGoZIAGE CXFYCodnd 8 GeRéhily | €ached
zeolite material was treated with a silylating agent by inpregnating it

with 3.36 grprefornfedovent timeqeriod of drome d Houpetocé hiougsol Menaldigatioheny |

siloxane) in, 5 cl.ohexane.. The resultant sil t ern| cal ci ned
ot o380 or MtempBrif® LRGN in BERhER oF HAR oS S0RIC T MR RRS 03 7o
zeol i te pat egdlcthatices@r ieRefortedinaPhie almaspher@tfat ¥ Sinfe pdtiddnel e@n\ger si on of

a gasoline feed to _benzene, teluene and xylenes (BTX) and | ower ol efins
(ethyl ene, phop§reABhourso For each of the test xuns, a 5.0 g sanple of the

catal yst materials desgyfi i e | 10t Lyl ess steel
tube reactor (Ilength: zg%&%%g&%ggn dle%%@re@ |ax?ig?:&a‘%g§){o§%é§5&isnch).
Gasol i ne boi hixgl with@e ihcrgaad binlded (alson calledit mbtyiki material} braferablyi seleofed drom
refinery was passed through the reagtor at a f,liow ate of .abqut 14 mJhour,
at a t enper athsr&rown consisting gbaluming sHicaaglHpminmeitica, 2 B’E?r@“’f&l%%t"lai'g 0
psig). Thg f ! r i ted ts i d

Phr oligh S0e SR s BERERA ! ABlGes filcof The SoEFBLECar HERIHE RORARE
traps and wabinder fthadamuint beoweeh Heto\a9l weighopertént agd,sprefesaby fitoimoabonh 5 3o

exited the traps.was neasured i "wet pest neter". Liquid.and gaseous

pr oduct sanplggé”“(‘éﬁglﬂe&?{“e %HerﬂB'uﬁP ‘“V?ﬁtE’F\FQF?PS%Pémgﬁ'gqrﬁyﬁﬁ%Wg'heans of a
gas chromato I f t Qletizifgand B are
summari zed | %@g@regﬁfayﬁﬁpgieng% a‘%gﬁ/\% %&gﬁtsgiépr%ég%h%rwghour sgon stream
25 Tabl e 1BTXkirgding 6 ebletiBg)n Gemealtys tieCatrfacy sted of] they ceingoliikd gathposition

ol ef i nCokeA392Q. 759, 70 3 ntrol )B3720..757. 70. 07(,l.nventi on) ~~ * Ethyl ene +
Pr opy| enég_ ‘ﬁ%’%ggﬂgoi%gg a?ﬂétstpég{cged%ﬁ%‘spgbggtei'tlgdnf"n Tabl e | show t hat
the inventive Catalyst ARy suitable hydrocarbon feedstock which comprises paraffins

(alkanes) and/or olefins (alkenes) and/or naphthenes (cycloalkanes), wherein each of

these hydrocarbons contains 2-16 carbon atoms per molecule can be used as a feed to
be contacted Qith the inventive composition under suitable process conditions for

30 obtaining a reaction product comprising lower alkenes containing 2-5 carbon atoms
per molecule and aromatic hydrocarbons. Frequently, these feedstocks also contain

aromatic hydrocarbons. Non-limiting examples of suitable, available feedstocks



exhi bi t ed considerably |l ess coking (which results in excessive catal yst

deactivation) than control Catalyst A and simlar BTX gggloll. Ef 2 @%I el d. The

i mprovenent in catalyst performance is believed to be ilylating
treatnent of the material 5 conprising an acid treated zeolite, boron, and
zinc. Reasonabl e variations, nodifications, and adaptati ons can be made
within the scope-of the di scl osure and *t&e appended clains w thout

departing fro t he of this inventjon. 18 March, 2002 - 12 -
Substitute %‘ﬁ ¢ gas 'I‘e EFPV‘ eagapticeihcrasking (Aged?%él‘@ hbfilfofﬂ@pklug)epmmsses

d
win a sf DyPAOVEEEEaNRs QU SRohACUHERR GROES, Bopad, T Fipiachod -

zeolite, a trackimg pmvessasmaphthas) gas mls;crefmnatema&mghﬂrurﬁgasemiw&id thehkas
i i i erial is prepared '’ i mpr egnati ng

caid aci o1 ChERETerisdl oRE & 9 eflite ol BRecauRARED SR HIRHS Brinc
conponenf . at%}ee%rga\%ﬂde%lmﬂisstsd@%élﬁgﬁa nZtrhea?.% &B&ﬁﬁgﬁ}%e%f%gat 3’6“?1 gkn the

atomc ratio of boron to zinc in s 1 range of “from
about 0. 1: 1Generahgthe tontdnt of parffinngeseds the cambinedicoment of ¢lefingr ecedi ng
claim V\herelnthetrcgatrrent {, said material with said silylating agent is

such as to PeRbtenes and gromatics @ PBse®F upwardly to about 50 wei ght per cent
of said silylating agenL hydtogithsh 5Bk kah caf be AoRABRABY g WAIE bkt | 1

any one of preceding clains 2- wherein t regnat on“of sard acid
| eached zeowithdherintvienged cbm!msnmnsdmubuﬂhanm ermtainczd wﬁhmcmmctmtzdnacl udes

addi ng S | eached zeolite.a |iqujd solution co ing a salt of
zinc ant a E.h?‘ 89?%“3%‘% ?ﬂ%ﬂ?fhasﬁbgﬁhcﬁﬁ%?é%?t[’? 8h P&%‘I ﬁ‘é& in any

precedi ng Cheﬁitﬁﬁhoﬁ!"'ﬁl’ 63 sielibe InTRE RARALPG R, asﬁ'hg c@fal)@t B@@SPE%&F@] ite with
sai d boron conponen sai d zi nc conponent includes adding to said acid

| eached zeomt@lestaqulm ﬂu@wdtcatakyst:bm ednnbengmplopied. nAny af ¢hesn dptretioml aci d.

"7. A conpositi,on ai.med recedi cl ai ein sai i]ylating
agent is an“l?fl%salﬁ%vsﬁ? X tﬁgec,soaf‘r‘go(ﬁﬁ?é %ﬁ%&t%@%?%ﬁ%ﬁ%%%%gﬂﬁ&@i% ﬁt %

formul as: Spme ?ﬁosﬁ’s@ﬁﬁle(mmiafﬁéﬂf&{deda&lyﬁl = 11to 4; w1l to3; R =

al kyl, aryl, H, al kox yl'al kyl, and where R has froml to 10 carbon

atonms: ¥ = halide: % ZCQH%%WR)&S preferablioearded pui withis 2oeongetsionoy| i ni no;

and Tom BR300 38 AL LS, DR o AT b ed 000 e

pol y(al kyl') srToxanes an osition as

clained in ¢baditions, thmfnsuitablly Jit&ﬂo{ertﬁ&E‘waifof%&dfﬂlsﬁﬁ'e&E‘ab&j' Iight dsleﬁm gind
silylating agent_ includes adding to said material a sol ution containing

sai d sil yl apfowptiggenrefesatile Bled frqm)m feadt agpastipn o Hhsi hytdrorgrioms wéthea al kyl
o e © 3 ngrogbbled TROIK R UnkBlah 08 BF S0y (BRI Hlorl ot 1Y)

si | oxane. osition as clained in any precedi alm wherein the
zeol i t e20f ?,mrtmuhclycinlthacdngd of @i hlsout 408U e:cat&!ixtﬁf)@ﬂ@ tphefeably froanatwust i ng

of 2905 2 oo £ e 20 S o s Shecsel 10
| eached Zemﬂrés@uﬂc%aﬁ%%g% from subatmospheric pressure upwardly to about 500 psia,
preferably, from about atmospheric to about to about 450 psia and, most preferably,
from 20 psia to 400 psia.
25 The flow rate at which the hydrocarbon feed is charged to the
conversion reaction zone is such as to provide a weight hourly space velocity ]
(“WHSV”) in the range of from exceeding 0 hour' upwardly to about 1000 hour.
The term “weight hourly space velocity”, as used herein, shall mean the numerical
ratio of the rate at which a hydrocarbon feed is charged to the conversion reaction ‘
30 zone in pounds per hour divided by the pounds of catalyst contained in the
conversion reaction zone to which the hydrocarbon is charged. The preferred WHSV

of the feed to the conversion reaction zone or contacting zone can be in the range of

'ruvm;uiw



11. A conposition as clainmed in any preceding claim wherein said acid
l-eached zeolite is prepared by contacting a zeolite stalrt ial with
an acid selected fromthe group consisting of sulfuri C—M nitric,
and hydrochloric. 12. A nmethod of naking a high stability catalyst
conposition as clained in any of the preceding clains, which includes or
consists of: incorporating a boron conpdnent and a zinc component into an
acid | eached zeolite to for m an ~tnpregnated acid | eached zeolite materi al;
and t her eaffram aboute®i2$ hguss'sio dbpuip? ot & dndh oiast Ipeeferbly, freml 0.6 dourdtter i al
with a sHny%tl g agent to thereby formsaid high stability catal yst
conposi tion. l? A conposition prepared by the nethod of claim12. 14. A
process conprising corkefolloWihg E@RIplERY Breéritst fOmethts Bhisudle khigdr ocar bon
feed with the conposition clainmed in any of clains 1, 3, 4, 5 6, 7, 8,
9, 10, or llmvmlérl@'nd@G@n‘@eh@oaﬁngﬂdcﬁﬁmulydmmmestswmtl cs and ol efins.
15, A proocess conprising contacting der ,conversion conditions a
hydrocarbpn feed with the conpositi onlﬁ%%afed by the nethod of claim12,
wherein a conversi on THi® dkdrhple MsUERS IR frePdrhich SNal cOMtRfl 1aR8 inventive

. AN. As5L. A] . AR A A5. A9. A OL. AFH . AF+_. Au. AQ . A i y2EX=VT

@~yt oj d~ V] eatalystsigpted s davided teFxampiedl ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] ca] ca] ca] cMa] c”a] ca] ca] cL & % awzZ;

al a| w1 ga\ W ca] ca] c*a] cal] ca] ca] c%f@%%gﬁﬁﬁgﬁg%a] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] Aabaahaahit h%laﬁﬁ'mfﬂ)ddtﬂyst (provided by United

m!' K##J$$| w mhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caj ca‘}c’\a] caj ca] ca] ca] ca]

ca] ca] cH) cafetalysts g ba‘]ﬂé\é!]ledﬂfa PHqduis] desigpstion; QMRS treptedibyr++e, | | - -

] ei’] ca]”céi R T N e R b E O LU S AR
. having a concentratlon of 38 wcxght percent HCI (approxxmately 6N), for two hours

<<+ D===?c?e?zupkf a\ VU cal ca] ca] 9Odqca] cal ca] ca] ca] ca] catl)ca] cal c’\a] cajcalc

a] ca] ca] ca] ¥Afnatant fesperatyre f abaptc Ca) A UT SPERS ‘Pé@tﬁW WEbBRAARSCqCDj DyD

DE. F{ FFF9 J @]afe? C aJ calca] ca
%:a] ca} ca] ca i caj ca]Laléﬁ ﬁ&wg\z%lm i%ﬁlf aflzég]c‘gié? ]aflg]gf@g ?]é‘?abﬁ }\/IVN!’M]I\ISN]O
#O00P2 HQ(Fork &y 3B hed/and/ifiad<edtaly stwydsupaloned \atacteperajuca pL abaprt é]!i?@j foa] c™a] ca
U] ca] cay ca%ca]hc"a] ca] ca] cMa] ea] ca] ca] ca] c”a] ca] cha] ca] ca] c™a] ca]ca]ca]ca]c
a] ca_ wf n\\\ 18 pours: -

]=]Wf]] & q dabccdeeeeekygt "AYpdtralc] cal ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] c”a] ca] cha]c al]
a] ca] ca] ca] ca] c"a] caUAcbq Qag]'a:mtﬂmmity: af elxjveadescribed acid leached ZSM-5 catalyst
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followed by treatment in a steam atmospherc or 6 hours at 650°C. The steam

25  treated material was then exposed to a helium gas atmosphere at a temperature of
538°C for 2 hours. The final product contained 2.314 weight percent zinc and 0.797
weight percent boron.

Catalyst B (Invention)
A 10.00 gram quantity of the above described acid leached zeolite

30 material was impregnated with 0.54 grams hydrated zinc nitrate (Zn(NO,), 6H,0)
and 9 grams boric acid (H,BO,). The impregnation solution had an atomic ratio of

boron to zinc of 4. This impregnated, acid leached zeolite was then treated with
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Example 11
This example illustrates the use of the zeolite materials described in
Example | as catalysts in the conversion of a gasoline feed to benzene, toluene and
xylenes (BTX) and lower olefins (ethylene, propylene).

10 For each of the test runs, a 5.0 g sample of the catalyst materials
described in Example [ was placed into a stainless steel tube reactor (length: about 18
inches; inner diameter: about 0.5 inch). Gasoline boiling range feedstock from a
catalytic cracking unit of a refinery was passed through the reactor at a flow rate of
about 14 mb/hour, at a temperature of about 600°C and at atmospheric pressure (about

15 0 psig). The formed reac;tion product exited the reactor tube and passed through
several ice-cooled traps. The liquid portion remained in these traps and was weighed,
whereas the volume of the gaseous portion which exited the traps was measured in a
“wet test meter”. Liquid and gaseous product samples (collected at hourly intervals)
were analyzed by means of a gas chromatograph. Results of two test runs for

20 Catalysts A and B are summarized in Table I. All test data were obtained after 8

hours on stream.

Table 1
BTX | Light Olefin Sum of Percent
Catalyst
Yield Yield* BTX and olefin Coke
A v
39 20.7 59.7 0.3
25 (Control)
B .
37 20.7 57.7 0.07
(Invention)

* Ethylene + Propylene
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3. A composition as claimed in any preceding claim, wherein the atomic
ratio of boron to zinc in said material is in the range of from about 0.1:1 to about 10:1.
4, A composition as claimed in any preceding claim, wherein the treatment
of said material with said silylating agent is such as to provide a concentration of
upwardly to about 50 weight percent of said silylating agent in said material.
5. A composition as claimed in any one of preceding claims 2-4, wherein
the impregnation of said acid leached zeolite with said boron compound and said zinc
component includes adding to said acid leached zeolite a liquid solution containing a
salt of zinc and a boron coataining compound.
6. A composition as claimed in any 1;receding claim, wherein the
impregnation of said acid leached zeolite with said boron component and said zinc
component includes adding to said acid leached zeolite a liquid solution containing zinc
nitrate and boric acid.
7. A composition as claimed in any preceding claim, wherein said silylating
agent is an organosilicon compound selected from compounds having the formulas:
SiR X, and (R,X,.,Si),*Z
wherein:
y=1t1o04
w=1to 3;
R = alkyl, aryl, H, alkoxy, arylalkyl, and where R has from 1 to 10 '
carbon atoms;
X = halide; and

Z = oxygen or imino or alkylimino or alkanoylimino; and from
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process comprisifig contacting er conversion c nditions a

hydrocarbon feed with the composition claimed in any of claims 1, 2, 3, 4, 5, 6, 7, 8,

9, 10, or 11 wherein a conversion product includes aromatics and olefins.

15. A process comprising contacting under conversion conditions a

hydrocarbon feed with the composition prepared by the method of claim 12, wherein

a conversion product includes aromatics and olefins.



