; }~e3e2 2 TRO0n6T 1 MCROPOROUS CRYSTALLI NE ZECLI TE MATERI AL
(ZEQLI TE I TQ22), SYNTHESI S METHOD THEREOF AND USE OF SAME AS A CATALYST

TECHNI CAL FI ELD OF THE I NVENTION 5 Thi s i nvention bel ong f ni ca
field of mcroporous crystalline materials of zeolitic nmmmwwm“mmﬂwm as
catal ysts or conponents of catalysts for separation and transftornation

processes of organic compounds. 10 STATE;OF THE ART PRI OR TO'HE | NVENTI ON
Zeolites are mcroporous crystalline materials formed froma crystal

thr eedt monsi SharOEPRAGEL R FRLEHREC Ahonandl bt BRepico Fedhifes R © °
mol ecul ar di ppnsi ogeNTHRETS QOETIESD t ITHEREOX aNab| @sandoF | sagenexsl a

represents atonms with forrmal oxidation state +3 or +4, such as for exanple
Si, Ge, Ti, PATABYS®E; and so on. Wen any of the T atons has an oxidation

state | ess t@gaHﬁQCAgh TEE¥ShH EE&@@N&Qbﬁed di spl ays 20 negative charges

whi ch are conpensate y neans o e presence of organic or inorganic

cations im the channel siwrecaddr | eelocBogante nilectkedndnd1H20iehdd alSo be

housed in those channels and cavities so, in ﬁ gener al nner, the chem cal
t

conposi tion BECERABOZEHF t 65YERAL bEN25 FRPFESRNEed by Cof 1ROt owi ng
empirical fopauka; Xa6M £BXA2)argy ¥ cohpBnenWsH2Q fwherginn Mds o or

several organic or inorganic Cations 30 of charge +n; X is one or several
trival ent el egparstiyn and transformation processes of organic
compounds.
10 STATE OF THE ART PRIOR TO THE INVENTION
Zeolites are microporous crystalline materials
formed from a crystal lattice of TO, tetrahedra which
share all their vertices giving rise to a three-
dimensional structure containing channels and/or cavities
15 of meolecular dimensions. Their composition is variable
and T in general represents atoms with formal oxidation
state +3 or +4, such as for example Si, Ge, Ti, Al, B,
Ga, and so on. When any of the T atoms has an oxidation
state less than +4, the crystal lattice formed displays
20 negative charges which are compensated by means of the
presence of organic or inorganic cations in the channels
or cavities. Organic molecules and H,O can also be housed
in those channels and cavities so, in a general manner,
the chemical composition of the zeolites can be

25 represented by means of the following empirical formula:
x (M;/nX03) : Yy YO, z R : w HO
wherein M is one or several organic or inorganic cations

30 of charge +n; X is one or sgeveral trivalent elements; Y

is one or several tetravalent elements, generally Si; and

A
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is one or several tetravalent elenents, generally Si; and 2 Ris one or
several organid substances. Although by neans of post-synthesis treatnent
the nature of M X, Y and R and the values of x, y, z and w can be vari ed,
the chem cal conposition of a zeolite (as synthesised or 5 following its
cal ci nati on) possesses a range characteristic of each zeolite and of its
met hod of preparation. The crystalline stracture of each zeolite, with a
specific system of channels and cavities, gives rise to a 10 characteristic
X-ray diffractj an, pattern,_ whi enabl es .t hem e di rentiated from
sach ot her . MEhL % O1S (05 TEOE T oL YRR L TRt R Ee ne b AS AR PG mafe
organi ¢ nol ecldfe pbschspat Befbsatgbhtmbute tdier anitiure ageny, Xhe orgedi R
nol ecul es which act as 15 structure directing agents (SDA) generally
contain nitrodei i GPeheYR1eRFp&S t ¥on ¥and Zcaffdi Ve FRBe R® IR&HEE or BRfI ¢

cations in they&actdon c’H?:gJolé'I‘t' bili ' f Rec yes
during the synthesis of ze Iitesl-g(ggn e %arsf%% Oél:.:t q%nset Egﬁgpgggﬁgg 28rof
OH groupsSanddidsiwinmgedi uhtswhi cbatamnbdeioni r odypssksessdde hwdr oxraergef
the SDA itself, such as, for ex | e tetrapropyl a ni um hydroxi de i.n the
case of zeoli tcgjazg\%erﬁsﬂb’rq dé’aﬁ'ngﬁéc anZ gibgéct‘gg‘g rﬂﬁg: LS nE;‘e’ég@ﬂt sogn

t he synt hesi Sﬁep?éﬁfaﬂiﬁa for exanpl e patent EP-A-337479 25 describes the
use of HF in H20 at |ow pH as a nobilising agent of silica for the

synt hesi s of zeolitHesSprystadlinehdtagwtune ae egclf | gepldeei onsitim ahe
synthesis is | Sir r ' strtal_.poi of i han {he_use
of OH, given ﬁezsﬁﬂl%hée réeéeerélcogpoéﬁ%%éoﬁ%d%ﬂé o%%\pﬁ%féséq u? :Péeggvt Jft:*u%agl%sttéoo
speci al navtericardotdiistsimt Hesay di¥ fargotprant pasteeh| asmixdecéhables

treatment of the waste waters and gases. Fluid catalytic cracking (FCC, or
its variant dﬁﬁ%&%ﬁiﬂi@%ﬁ%&%?%?ow o%ae‘flhe‘?t%ﬁ¥h st eam cracking, 5
are the units whi clyJmRst; &M ¢dduh &8 0pkBR Al i CF j

Mor eover, FCC contri but ezs approxi mat el y 30%'%%,?l t%tglggggllir%%rg%ﬁ%léﬁé?he

refinery. The gff odarct i engafiiQr opplenelen whécECCacdrs bers nca ensntedt bye

nmodi fyi ng the gperating conditions of the unit uch.as 10, i.ncreasjng the
t enper at ur e of‘ﬂﬁ?ecakrjﬁgt 9Ny ngaﬂé\?erF‘ﬁZFggg-?St hWEl§§| u??hn as

entails airsongdaicthlie i Nngieaseihg Jaspmtid eSPARFI aldehdra1urRdestsea thy
gas. Better results are obtained using new conpositions of catalysts
i nvol vi ng t he Rid&qsery eidh i the i xQAWRas 1 tin @g 1SRRIV ER| Fige Zion stalle

(See f0r cxamSaarerts (e S7eba0s R li il 300051, s 3694933,
US- 3894934; US-392GH2; mbBi43688280n USE 4309 saind side43 A5 8dardnBuctiaean,
J. S and Adew%vﬁtﬁgé%é 5¥”§égfktes can be carried out in the presence
20 of OH groups and basic medium, which can be introduced
as the hydroxide of the SDA itself, such as for example
tetrapropylammonium hydroxide in the case of zeolite ZSM-
5. Fluoride ions can also act as mobilising agents in the
synthesis of zeolites, for example patent EP-A-337479
25 describes the use of HF in H,0 at low pH as a mobilising
agent of silica for the synthesis of =zeolite ZSM-5.
Nevertheless, the use of fluoride ions in the synthesis
is less desirable from the industrial point of view than

the use of OH", given that the presence of fluoride ions

30 requires the use of special materials in the synthesis



20 Catalysis: A General, 134, 247 (1996); Madon, R J., Journal of Catalysis
129 (1), 275 (1991). Nevertheless, it is known (Studies in Surface Science
and Catalysis, vol. 76, 499 (1993)) that the introduction of zeolite ZSM5
produces a decrease in dry gas, and an increase in 25 the proportion of
aromatics in the gasoline. This is particularly inmportant fromthe point of
vi ew both of producing an increase in the yield of C3-C5 olefins, and
especially propyl ene, and of obtaining a high yield of high octane/barrel
gasoline with a |.ow aronmatics f}fntent, 30.fi,nding ot her alternative
zeolites to z&HHENSFE 8SunVehl &% i fRegdfdn aﬁg??FW%an oltf€e Va8f&site
Y, 4 woul d prapdrte didgagdefins with mninumloss of gasoline. Nunerous
zeolites have been studied in this direction such as zeolite MCM 22, Orega,
L, nordenite BEA adduIir) qafakytiorcraakpnag: (FCCCat v, iteh, vaAOLantzo8gep 5

Sp-ago3se; LS FPITR I Uethian il Bt e botEh: Vb Sttt R
Nevert hel e5s, drfee tisedupetsi shichombBpr @vatkidut eprec eshy esrdyuderds of

using new catalysts with better 10 performance in ¢racking. Wth regard to
the use of zedItes 8deLadtsl-ysHQreAverkyEHG oROpLadbyses orPR¥ORhNAEELY
cumene is of paygdicyfarthat erRslo185A ravw-daher gl Lt -r]%Hpti oy, Of
phenol and acetone. Nunerous “wor ks have been devgl 0?3:213 1 uﬂs%i ng “aci dfhg
catal ysts. A genshwitisf epfnpropylent alinstiea®dproace sse si nseshmentnedebf ound
in: "Encycl opedi f. Chenmi cal _Processin Design’, J.J. Kezta and W A.
Cunni ngham Edi"foocfL ,Y\?gl4&%p9p§§§ %nglé%fﬁ%_{}'q}ﬁ?@sa!%l E{J‘?OH : occiichras
benzene wibh prendadig ash¥eklemperd@useckinotRe Nirgh ce8RVersdOneRimple .

propyl ene and a high selectivity to the nonoal kyl ated product
i sopr opyl benz e(rgqj}ﬁgffegs;, al §B1Fequdlay ifmi neBEaglehe aquasensydetabpeopy!

benzene (NPB) if lr% i Ve it ol it 6 t 4 C e and NPB
by conventi onaﬁrfgnet oedgﬁsg]&%%g %éd b%sgfscg:aﬁ'lligt ilorg, aiﬁﬁgégsﬁgge%&%%bod
that the yiel Bedftd¥PBrhaslts beras dbbwiaedpossihye e icompblsitdsns Very
| ow, during the aI]E)/I ation of pbenzene with propylene. Zeolites have been

used as cat al Y& G5t e ‘{/’r%ﬁ!%lﬁeoFsﬁr B taeed Ry gt yxss exaipl Bse
patent USBE 4254 dlescd | pEm-2egki haa{BMe 3% Fceat tYasltyJﬁ é‘iéﬂ'?&é&é‘ of

benzene with propyl ene. 5 Neverthel ess, due probably to e snal
di aneter of itt® cABnrglereadd siredld t endi Y apdelfdnssel see i \ficry épamphe

of Fau) abi (o HRF T  PRaSeoPAR asi b A ahar Pir e ¥ Ranc B cabed 05w o

cumene by al kylsatiemn agfq bevgeng28rsd; pruspylyesoZeolst £30o8an; baisedsas a
catal yst but it is necessary to work with high benzene/propyl ene ratios in

the feed. Thi $3¢xds 289 BHCRBBER | M the P& cPASYUWT be¥zEne. ZpBlicd
Beta has ahso ddkDgady £] aigred jcat glyyst al i,0 enzgne wth
propyl ene in various patents seg%ﬁ%asf fgﬁﬁéxa%r%?e: (%3314%2(&& 50%0‘?86,
EP- 432814, EP-4B@83Y &P- 629899sifhileFebll t e2@50dUickEsl Jgoddevestihebesa,
activity and selectivyit b its behaviour_could be better_both with 15
regard to sel éL%tth nf%’(ﬂargémﬁé’?%n&na "fﬁq"’f%% fideBFghiand yCatatyels,
catalyst is cargerned, Wy Usesoh)q etz eehb! eildkdaL) idas orecadsl yrbeen
clainmed. The object of the present invention is to provide a material of a
nature that c&?Yady ARAPERE1Y FRCEPPFE elin20rVnIpsoc @sseafinepease i bn and

transfornpdionyQf BLEABYEion of aromatics in the gasoline. This is
particularly important from the point of view both of

producing an increase in the yield of C3-C5 olefins, and

especially propylene, and of obtaining a high yield of

high octane/barrel gasoline with a low aromatics content,

30 finding other alternative zeolites to zeolite ZSM-5

which, acting as an additive of zeolite faujasite Y,




.

conpounds, and nore particularly its use as an active zeolitic conpound for
t he cracking of organic conpounds and nore specifically hydrocarbon
fractions derived fromnatural or synthetic petroleuns, as well as in the
25 al kyl ation process of aromatics. The pore topology of this new zeolite
confers on it properties for acting as an additive of zeolite faujasite Y
in catalysts for fluid catalytic cracking {FCC) units, providing high
yields of light olefins with a high 30 octane-barrel nunber of the gasoline
produced, as I S f educt i, in the. content, of  _arqQnatics in the
gasoline in cgﬁﬁg¥fsd%r§Y%§gthgl§§§e<§%é§%&ﬁ. PESER BT § ek on
5 The present dasadnirieon fthieeves theoDbiest inge dpkenedstlbdved bynreeassof a
m croporous crystalline material of zeolitic nature, also identified as

"I TQ 22" or " 9qtelarEusl ag 1zeet R M- 37 e pRIreE3 onli NMeHEeRbE@NBEA of
fluoride ions F48_appld.catd ons 18,10 terial, inzboth,it i.ned
form and syntﬁggfsggéuﬁcgﬁg%néf, hgg;ghiiirggad?é#$%btﬁgﬁ’pa '%rzlggz “is
di fferent SrorSttutht @drbHt hSciknand redhilti &éyatierd al B9&; Wwhehpatents:
therefore chargcteristic of _thij terial . The X-ray diffraction_pattern of
the material (UFOES UALes D RSaFLedUshaT nde, SN A 1 ( HE- Boadiet

met hod enpl oyipyg s dieed. diyegORiess sl it and using K-, radiation from Cu.
This pattern is characterised by the values of angle 2A (degrees) and
relative intensiti&evayghgleass t hEhgpsneedt arpesisls et odspwbveh knewshown
in 20 Table I, W ejl.ng.t I ntensity of the Lptens k.. which

i s assigned apvfg%egidol?e€059 Wg%réelé i\@g’t"'ly1 te%es“lpt Fggg%gislgsbgé%@%?%g?éd in
the fol | ondong gearfiemamce niadicmadiimwnsi ty (between 20 and 40%; s - strong
intensity (between 40 and 60% and vs - very strong 25 intensity (between
60 and 100% . Tabl 8‘”1“*28’-’?%@% ekQ) the. ?ﬁ%t%s???lﬂf—‘ﬁo)ﬁ%.Q?Q’—%ﬂ)s/\f%?%%lllvs
9.31 m 10. ; 20 26 S 2253 fAce-gal ci d tn th
anhydr ous sta’%éeh,k%l\kitl%n%% erlpglloggggt%rsds é\nfth a\tllﬁoe gene%’al fé(;u‘r?r%u a SIJ'I.Q X (?f

M ~nX02 ) . ypexicula@HCGhtexedt -ag 3 BaWwOmaterial for the production

of phenol and acetone. Numerous works have been developed

15 using acid catalysts. A general reference on catalysts

and processes used can be found in: “Encyclopedia of
Chemical Processing and Design”, J.J. McKezta and W.A.
Cunningham Editors, V.14, pp. 33-55 (1982). The

alkylation process of benzene with propylene, as well as
20 seeking a high conversion of propylene and a high
selectivity to the monoalkylated product isopropylbenzene
(cumene), also requires minimising the quantity of n-
propyl benzene (NPB) formed. Given that it is difficult
to separate cumene and NPB by conventional methods, such
25 as by distillation, it can be understood that the yield
of NPB has to be as low as possible and in all cases very

low, during the alkylation of benzene with propylene.
Zeolites have been used as catalysts for the
alkylation of aromatics and so, for example, patent US-
30 429457 describes zeolite 2ZSM-5 as a catalyst for

alkylation of benzene with propylene.



10 15 20 25 wherein "x" possesses a value less than 0.2, preferably |ess
than 0.1 and can take the value zero; "y" has a value less than 0.1,
preferably | ess than 0.05 and can take the value zero; "z" possesses a
value | ess than 0.8, preferably between 0.005 and 0.5 and can take the

val ue zero; Mis one or several inorganic cations of charge +n; X is one or
several chem cal elenents of oxidation stade +3 (Al, Ga, B, Fe, ) and Y
is one or several chemical elenents with oxidation state +4 other than S

and Ge (Ti, Sn, V) t-hel ess e i op the synt hesi s, method apd on
t he cal cination orqiﬁ%ggﬁﬁiﬁéékw$%g ﬁ?ggég%%sngﬁgﬁ<ﬁm%§}e§ﬁ%W?EF%x?§t in
the crystal | aitis cehamhets, athisadalsited dysphaypr esenceldctSividy for

(silanol) groups. These defects have not been included in the above
enpi rical forrhit%. IF5hEED| PEAFRRS t hEROEPUSSL ST BREFR PMMeFeiicecRyt ants

relative int ehaifdes qbbbplpal the Mne INbensealghlaetl onmPl 88;PoUger
X-ray diffractogram zeolite ITQ 22 after beling cafcined in order to
el i m nate brgdaujasiZevnpsurndsadysteddb nthe spiradectdon wiferaunmgnes, bpnd

vs have the sa nings as.in Table |.. Table LI 28 (degrees)
0.5Intensity @ﬁ%wﬁﬁgo&?&zmw%ar@fy ?6‘.9—18%1‘%(734%2?5&%1 5P9he
posi tions, w didud ael 4etathypstnbadsiti as efeddidR8aks dePendsity Righ

certain degree on the chem cal conposition of the material, as well aS on
the degree of HenAans/Greniileny skafies zén thepieedsulTds Weads heo | igh

| attice is co I Lhkean_an roani ides,. . t.h ratio
Si/G - 3.8 and It hlearg ‘gﬂé%ngé;‘}?hl%%iégsé’g %S?‘%ge helﬂcﬁ?gl)&é:(rjenzgri}:aan%%%i %ﬂ?c
cation 1, 50bi Sderetdiyd imed add di ndatglypent fowe @bksld o &f db&Reéndgw et ,
the material as synthesised displays an X-ray 15 diffraction pattern |ike
that shown inBHYHERE  Fh SV%%%WPPE‘*EE% IR | 88d TR t KEapRlges V-

angl e 2A (degimglestnd e g 3@7ddlt b 1dppadd | | Rplhpdes £ SEPVERbBsJab! e
I'1l1. The relative intensities have been expressed in the follow ng ternms: w
- weak intensithi=0 Famtifeen preduredygood = meslilins i ntensaclyi¢bey weand 20

A0 S A Bl s LEelagt 80, s, S s Y S g
(1/1a)6. 9697. |raehrPv$d. 43¥58¢c 810l Oy 64usidDrAOWADEI3uAE. 1A 1 6G 318, 6854 9. 58
w19. 95w20. 11nR0. 26nm20. 68wW21. 54w21. 81s22. 27wW22. 53vs22. 70n22. 91w23. 03w23. 18w2
4. 22wR4. 33wW25 STRig Uy of the catalyst is concerned. The use of a new
zeolite (MCM-22) has recently been claimed.
The object of the present invention is to provide a
material of a nature that can advantageously be applied
20 in processes of separation and transformation of organic
compounds, and more particularly its use as an active
zeolitic compound for the cracking of organic compounds
and more specifically hydrocarbon fractions derived from
natural or synthetic petroleums, as well as in the
25 alkylation process of aromatics.
The pore topology of this new zeolite confers on it
properties for acting as an additive of zeolite faujasite
Y in catalysts for fluid catalytic cracking (FCC) units,
providing high yields of 1light olefins with a high

30 octane-barrel number of the gasoline produced, as well as



P 10 The X-ray diffraction pattern of the above sanple of ITQ 22, after
being cal cined at 580C in order to elimnate organic conpounds occluded in
is 5 shown in Figure 2. This diffractogramis characterised

its interior,

by the values of angle 28 (degrees) and relative intensities (1/10) that
are shown in Table IV, where w, m s and vs have the sane neanings as in

Table 11l. The conparison of the X-ray diffractograns corresponding to

zeolite I TQ 22 10 as synthesised and in the calcined state denonstrate the

stabilit f, the,material. Taple_IV 28 (degrees) . 0.5 Intensitg
dug 7

t her nal

(1/10) 6.97 m¥F

The present ( .
is carried out in basic nedium in 5 the absence of fluoride ions and
conprises heat treatnment at a tenperature between 80 and 200C, preferably

bet ween

10

15

20

25

9n off /18 GBNLENE 9§ Pro8: 1@ dhe gapobine,i

DESCRIPTION OF THE INVENTION

The present invention achieves the objectives
defined above by means of a microporous crystalline
material of zeolitic nature, also identified as “ITQ-22”
or “zeolite ITQ-22", its method of preparation in the
absence of fluoride ions and its applications. This
material, in both its calcined form and synthesised
uncalcined, has an X-ray diffraction pattern that 1is
different from that of other known zeolitic materials and
which is therefore characteristic of this material.

The X-ray diffraction pattern of the material ITQ-

22, as synthesised, has been obtained by the powder

method employing a fixed divergence slit and using K,
radiation from Cu. This pattern is characterised by the
values of angle 26 (degrees) and relative intensities
(I/I,) of the most intense reflections which are shown in
Table I, with I, being the intensity of the most intense
peak which is assigned a value of 100. The relative
intensities have been expressed in the following terms: m
= medium intensity (between 20 and 40%); s = strong
intensity (between 40 and 60%) and vs = very strong

intensity (between 60 and 100%).

Table I
20 (degrees) + 0.5 Intensity (I/I,)
8.02 vs
8.43 vs
9.31 m

11

Beidd O seidiefels Bsd headppar ation method of 1TQ 22. This



12 130 and ZooC, of a reaction m xture containing a source of Si02 (such as
for exanple tetraethylorthosilicate, colloidal silica, anorphous silica),
optionally a source of Ge02, one or various organic cations, anong which
can 5 be 1,5-bis (nmethyl pyrrolidiniun) pentane, and water. The organic
cations are added to the reaction mxture in the formof salt (for exanple,
a halide, preferably, chloride or brom de),or hydroxide, and in addition a
source of alkaline or alkaline earth ions in the formof hydroxide 10 or in
salt form can al so be—added—Optionraly—+tr+s—poessible-to—add-a-source of
tetraval ent el ement oP-8fenents Y other thajV%i and Ge, preferably Ti, v,
Sn and/or trivalent gheggnts X, preferably A4, B, Ga, Fe, O The addition
of this element 15 or elenents can be done prior to heating of the reaction
m xture or in an int@lmBdi ate nonment during|®hat heating. It can

occasional ly be convggi ggt to al so add cryst‘gl s of 1TQ 22 (between 0.01 and
20% by weight with réSpect to the inorganic Oxi des taken as a whol e,
preferably between 20 0.05 and 10% by wei ght) as pronoters of the
crystallisation (sowi ng) at. sone_stage of the preparation. The conposition
of the reaction ni @i fKFWed t3d helYenehal 2eRYErewds fokatea: EhROH .
s M~nCH @ t X03..si 8 Y% aswhz%e%%@%%él%%werein Mis one +n; X
is one or Al, B , Fe, elenents other an organic or several

i norgani c cations of charge several trivalent elenents, preferably C; Yis

one or several_ tgir llent an i, and Gg, eferably Ti, Sn, .V, Ris cation,
pr ef er abl ygl,g‘- b%/‘ﬁ&%é (rfet H’y?&]rrél i i ﬁlgéﬁ') pent g?\e? %ﬁdsf val ues of r,
s, t, u, v and wvary in the ranges r =ROH/ Si Oz =0.01-1.0, preferably
0.1-1.0s =M ~nOH/ S102= 0-1.0, preferably 0-0.25 t =X203/Si 02 =0-0. 1,
preferably 0-WIBBEBYQXS ppssesges, predkbiablese- Gthesy :@GE02pseferably,
preferably 0.005; 1w, zH0/ Si.Oz _=1- erably. 1 | 0 The heat .treat ment
of the reacti glnesnsllx E‘I‘r;lé' coz'n:L b%néo%%stgélﬁ%al ye o‘r’%\}\nﬁgh &S nﬁ ofhatsnea

m xture. Once tdlaueryssal lthaat i @ j speefipkebiy tlesssothah poQdgctand can

separated by filtration or centrifugation and dried. The later calcination
at t enper aPur Sk 50 FBTRr abfy HS°BRATRRM 4V AR 98O CEhpR oBLBes
the deconposi td,Qoe B 4101 0aPk Ewé EARDNS 08C Grid&d], & Nahfe Ll @Y Qe (PE1ue
zeolite and their exit,” leaving the zeolitic channels free. The calcination
can be done i readw; M eserare ofr Neverd bwmbhyanhd céations oh ehayger+djrect

calcination in, air gan be Zovc%r ieg1 out . .or_.an extrac ion.(ﬁ%tthe oggani C
matter with mihet3lOBF SFgaRVETadi FR LT e P& TPt F*ifRt PR RFECe
material can be e{AD] neaedBbhY Fe,eairErdndvi thigzone Af tedvd@yi NnghbReRal
calcined, the material is pelletised. The means by which the catalyst is
pel | eti sed>25 Sramenl§ k’%g/n AFLq3elqn t 8EaEAr 4 uFRETa tdALeRL SWch @8 for
exanpl e Si Oz ofp;A1293 Qf) a clay, zirconium magnesium oxi de or m xture

thereof, in proportions of zeolite/diluent of between 20 and 95%
preferably between Ne¥earithed®@6shy depegiding on the synthesis method and

on the calcination or later treatments, it is possible

for defects to exist in the crystal lattice, which are

20 manifested by the presence of Si-OH (silanol) groups.

These defects have not been included in the above
empirical formula.

Table II shows the values of angle 26 (degrees) and

relative intensities (I/1I,) of the most intense

25 reflections of the powder X-ray diffractogram =zeolite

ITQ-22 after being calcined in order to eliminate organic



14 In an alternative enbodi nent, the calcined catalyst can be treated with
an aqueous solution of a mneral acid such as for exanple HNO3, HZS04, H3
P04, HC104. By neans of treatnent of that aqueous solution of 5 m neral
acid, a pH of between 0 and 1.5 is reached, at tenperatures between 20 and
100C in a tine period between 10 and 400 m nutes, depending on the
concentrations of acid and the treatnent tenmperature. The ratio of catalyst
to aqueous solution of acid lies 10 between 0.05 and 1, and preferably

between 0.1 and 0.5 by wei gt. The resulting material, whether or not
treated with &AWPOWHS cBﬂg Pdedg 18ci HF R ehBFEE 1P | (ICHS Bt ufe, BHEeVHL
has been cal cifiget athea gagrfg)%@éﬂg_rﬁ%@eég\eﬁp “at ang 15 700C, is used as a
catalyst. The ITQ 22 material can be used in the follow ng applications: As
an additive of catalytic cracking catalysts for hydrocarbons, and for
organic conpow@%i4|} eneral. 20 As a conponent of hydrocracking and gentle
hydr ocr acki ng ‘catal ysts. As a conponent or additive of isonerisation

catal ysts for |ight par a@é@ﬁéesﬁsiaocgnponel:mnggn reffif)i ng and

i sodeparaffining 25_catalysts.  As an alkylation catalyst of isaparaffins
with ol efins and al kyt&¥i on of aromatics andtaromatics substituted with

ol efins, alcohols orgpglyal kyl ated aromatic and nore specifically as a
catalyst for the al kylation of 30 benzene i T h propyl ene. 15 As a
catalyst in acyl ati od.4eactions, preferably|vsh acylation reactions of
substituted aromatic_coppounds using acids-|, acid chlorides or anhydrides
of organic acids as %c%?ating agents. 5 As talysts in oxidation
reactions, preferablygoothe Meerwei n-Pondoffg Verl ey type. An especially
preferred use is as an additive of catalytilc cracking catalysts for

hydr ocar bons, and fo?0eot§ani c conpounds in neral. Zeolite ITQ 22 has a
three 10 di nensi onal %opglogy wth a system of pores and di nensi ons
different from any o% ef“zeolite used so fa™in FCC catal ysts. This zeolite
contains pores formegizbysof 8,. 10 and 12 ered rings connected, and it
is precisely this topology which gives riselto a specific 15 behaviour in
cracki ng c%talysts. Inits use as a cracking catalyst, the zeolitic

mterial 17Q-22 camnae pheiolbis?ealidirs CRHRONITaOlvd NenEahaliLkenbedded
inamtrix, or it can be acconpanie y at [east one second zeo IFIC
conponent, bottheenpeakied depeand®) tat @i xcedrin | TOg22el somc thepariiamni deyl
anot her zeolitic conmpanent Haggﬁﬁonents sai d Eg ond zeolitic. conponent

r

can be forned “SfP2EH5 1, 2LeLLrbot B8 WRDAGFe AT e HS9F&Sur
contai ni ng pomg@rdelilon t @ehddy chikBE810f s14e. 1In particular, when the

10 lattice is composed solely of silicon and germanium

oxides, with a ratio Si/Ge = 3.8 and it has been
synthesised using the quaternary ammonium cation 1,5-bis
(methylpyrrolidinium) pentane as structure directing
agent, the material as synthesised displays an X-ray
15 diffraction pattern like that shown in Figure I. This
diagram is characterised by the values of angle 26
(degrees) and relative intensities (I/I,) that are shown
in Table III. The relative intensities have been
expressed in the following terms: w = weak intensity
20 (between 0 and 20%); m = medium intensity (between 20 and
40%); s = strong intensity (between 40 and 60%) and vs =

very strong intensity (between 60 and 100%).



25 nmenbers, such as for exanple SSz-24, CT

containing pores delimted by rings of 12 nenbers,

zeolite Beta, ITQ 7, zeolite faujasite Y, S

containing pores delimted by rings of 11 nenbers,

NU- 86; zeolitic structures containing pores
menbers, such as for 16 exanple 1 TQ 13,
m xtures thereof. Mreover, for the crackin
consist partially or wholly of a single typ
material I TQ 22 and the said at | east secon
catalyst in tmasaeryarticle, enbedded in

preferably conprises at | east two zeolitic

zeolite faujasite Y ¢#@ 6Aegbeeddré BfSits v
moupfonmdfromzq???e%amfﬁfh?*%ﬂﬁff
zeolite faujasite Y Tul'lTy exchanged with ra
partially exchanged wiih rare earths, ultra
exchanged with rare earths, ultrastable 15
exchanged with rare 8aP£hs and nixtures the
zeolitic conponent of jfhe type faujasite Y
0.1 and 99.9% by wei ght " with respect to the
conmponents, with theS2®91wei ght of zeolite |
by weight with respeg@ %? the total weight

of the catal yst conposSition is formed by th
well known in the arig.sesich as kaolin, alumn
al so contain P205. Wien zeolite ITQ 22 is u
| east one ot her zeol1%i&3conponent and wher

enbedded in the sane %icle, at | east so
catalytic 30 cracking catal yst preferably c
wei ght of the zeoliti€.3mterial 1TQ 22 with

zeolitic conmponents -

.1-99. 9% by wei ght o
respect to the totalt

4SM 5, S-PO- 11, MM 22,

-5, UID-1; zeolitic structures
such as for exanple
zeolitic structures
such 30 as for exanple
| O
and
g process the catal yst can
e of particle 5 with the

d conponent bei ng present
a mtrix. Said particle
conponents which are | TQ2 and
akntensity 6B/Boted fromthe

i ast+te Y,

' earths, zeolite faujasite Y
sy able zeolite faujasite Y fully
zeolite faujasite Y partially
r'eof. Preferably, said second
iv5; Present in quantities between
total weight of zeolitic

Q- 22 being between 0.1 and 60%
of zeolitic conponents. The rest
e Hat ri x cont ai ni ng conponents
iwia and silica, being able 25 to
sed in cracking together with at
é¥fn the zeolitic conponents are
of the particles of the

onpri se: 17 - 0.1-40% by
wespect to the total weight of
f the zeolite faujasite Y with

SZ- 33;

delimted by rings of

in the

0
%e?%ht of zeolitic conpbnents. 5 In its use in

cracking processes, zgotgte 1 TQ 22 can formpart of a catalyst partially or

whol |y constructed of at |east two types of
material I TQ 22 and B2i# at | east one secon
inamtrix, the zeoi'tif material 10 I TQ 2
conponent being presént Tn different partic
physical m xture of pariécles of different
zeolite would be incorporated separately in
of the catal yst woul 15 fornmed by a m X
particle, with each Jypg, of particle incorp
conponent. The final m xture would preferab
particle that includ&s.8TQ 22 in a matri X,
that includes 20 zeq 'tfﬁfaujasite Y in any
faujasite Y, enbeddet” ih’ a second matri Xx.
by this type of saiaisgure of particles;
particles with zeolite faujasite Y in any g
| TQ- 22 is used in a<fdatking process with a
conmponents, with the,zep|itic conponents be
of particle, the catalytTic cracking catalys
23.03
23.18
24.22
24 .33
25

26

.30
.44

A

particle in which the zeolitic
& zeolitic material are enbedded
2 and said second zeolitic

"bs, the catal yst being a
Rature. So, in this case, each
to a matrix. The final m xture
t"ure of at |east two types of
ating a different zeolitic

'y be forned by a type of

and by a second type of particle
of the different forns of

FCC cat al yst woul d be forned
particles with ITQ 22 and

f its two fornms. 25 When zeolite
ot her zeolitic conponent or

ing enbedded in different types
t preferably conprises:
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30 - 0.1-40% by weight of particles containing zeolite |1 TQR22 with respect
to the sumof zeolitic conponents, in 18 which each particle conprises
10-70% by wei ght of zeolite 1TQ 22; - 0.1-99.9% by wei ght of particles
contai ning a conventional catalytic cracking catalyst based on 5 faujasite
type zeolite, in which the percentages are indicated on the sumof zeolitic
conmponents. Tn the case that the catalyst,fjor use in cracking conprises

| TQ 22 and another zeolitic conponent or conponents, contained in particles
of different type, ! conposition in which there
exists at |east a th#f/déPype of particle; ifWwhich a third zeolite would be
included in a matrixggThys third zeolite isjpreferably ZSM5. O course,
and as is known in the art, a final 15 catal yst could al so contai n other
particles with the akfnB2; for exanple, andlwithout being [imting,

i mproving fluidisati gg %r appi ng contam nanfs (such as for exanple netals,
nitrogen, Na+), conv tP g beds, trapping In particular, an FCC

catal yst coul d contapp. ghese types of 20 addyti onal particles nentioned. In
the catal ytic cracki ng cat al yst descri bed ich contains ITQ 22, zeolite
faujasite Y and ZSM8?.80physical mixture ofWseparate particles is
preferred in which the %golitic conponent s e to be found in the 25
followi ng proportions: Zeolite faujasite Y no | ess than 20% by wei ght
with respect to the 8atak weight of zeolitijwconponents; zeolite 1TQ 22 +
ZSM5 at a maxi mum of 80% by wei ght, the rati o by wei ght between zeolite
ZSM5 and zeolite IT{?2%8Iying between 10 affl 0. 30 Wen the catal yst
contains zeolite 1TQ 22 and at | east two other zeolitic conponents,
contained in 19 particles of different type, the third conponent is
preferably zeolite TheMX rapordififiragte dm mathdmpf ttiee calbavy ssamphe of
conpri se nore i f hre es of different part,icl LN 5 particular FCC
cat al ysts whi c#&g%nzt’al sagf%%xﬁt ?ﬁenlrbq hecfa%pcajrrf?‘gl it 1 O§§? n%r ot ngor‘lier to
fluidisation, efficnindie cotgdiybd Pamboche@s boeludedcampanent sntdwdoar ejgot
active in the catalytic process though they are necessary in order to
conform t hem SHRWR 2t e 20 HhF i Ebractewal iaddharaetesiead aby

clays, among qthersyes of angle 26 (degrees) and relative intensities

(I/I,) that are shown in Table IV, where w, m, s and vs
have the same meanings as in Table III. The comparison of
the X-ray diffractograms corresponding to zeolite ITQ-22
10 as synthesised and in the calcined state demonstrate the

thermal stability of the material.

Table IV
26 (degrees) + 0.5 Intensity (I/I,)
6.97 m
7.12 w
8.00 vs
8.40 vs
9.28
9.97
10.62 vs
10.92 w




The zeolitic conponents can include one or
exanple Si and al so other T==
fromthe group 15 made up of Al, Fe,
thereof. It can al so include phosphorus.
wi th divalent and/or trival ent
they can contain conpounds of vanadium a
20 stage subsequent to the s
conponents are to be—found-
conponents are to bkl f¥%ind
be added to the crackigp catalyst in vario
ultrastable zeolite faujasite Y (USY), zeo
exchanged with rarel®al4hs (REY) or with ra
USY partially exchgﬂgq?

exchanged with rare art
cracking catal yst cogrprases 1 TQ 22 with at
conponents in separate 20 particl es,
conprise one or nor¥® o6 the zeolitic conpon
cat al yst containingjj%gzz as the sole zeol
of its containing anot her zeolitic conpon
formthe catal yst pk@i3Zles a matrix is use

Li

el ement or el enents,
Ge, G, Zn,

ions or with rare earths.

e

with rare earths (R
hs and cal ci ned (CRH

nore Tl elenments, such as for
preferably sel ected

Ti, B and m xtures

t hey can be exchanged

Al so optionally,

optionally cerium added in a

zeolite. zeolitic

; e zeglitic

zeolite faujasite Y can
forms, such as 25 zeolite HY,

ite faujasite Y totally

me earths and H+ (HREY),
USY), or zeolite type Y

®y) . 30 when a catal ytic

east two other zeolitic

kew se,

zeolite

each type of catalyst particle can

&ts. Both in the case of the
I,jic conponent and in the case
ent or conponents, in order to

& contai ning at | east one binder

such as silica, alumna, silicaalum na, PzQ5 and m xtures thereof The
final particles of %ﬂu%ﬁyst can al so contai|f conventional additives for 10
catal ytic cracking s4cds as clays. In partidqylar, in FCC catalysts, the
catal yst can contain any conventional materlial, such as for exanple kaolin,

in order to conformkat&l ysts with various
catalyst is preparqﬂ%.ﬁ%15 suspensi on can b
formthe particles 'of  the catalyst. In the
bet ween 60 and 200 a0 c@pnetres are preferrsg
conponents of the zeolitic 20 material 1 TQ
for use in cracki ngZ<atf include one or nore
exanple Si and Ge | @ so include at |east
elenment is preferably selected fromthe grg

Zn, Ti, B and m xt ®4esl’25 thereof. In the g
units, zeolite ITQ can be nodified by ng
phosphorus. In its 143 al conposition, the

| ies between 8 and G0 and 30 preferably
cracking catal yst can al so contain one or n
may 21 the quantidd ¥ alkaline netal, if
wei ght of Na20. Theg itic conponents thg
catal yst, including the zeolitic material |
earlier, can contai28.@sphorus.

28.42
28.92
29.62
32.24

8 zes of particle. Wien an FCC
e made and atom sed in order to
Tase of FCC units, particles of
& The different zeolitic
22 which formpart of a catalyst
VE= el enents, such as for
ne T=l= elenent. Said TI=I
up made up of A, Fe, Ge, @4,
ase of catalytic cracking in FCC
ans of the addition of
Yol ar ratio between T= and T=I=
ket ween 20 and 1000. The
ore al kaline netals. In no case
Wt here is any, exceed 0.25% by
can formpart of the cracking
@ 22, as has been stated
w

|

€ £ £ £

The present invention also refers to the preparation

method of ITQ-22. This is carried out in basic medium, in

the absence of fluoride ions and comprises heat treatment

at a temperature between 80 and 200°C, preferably between



The quantity of phosphorus present preferably lies between 0 and S% by

wei ght with respect to zeolite | TQ22. The phosphorus can be incorporated by
i npregnation in a, for exanple aqueous, solution of at |east one acid or 10
salt chosen fromthe group consisting of H3P04, (NH4) 3P04, (NH4) zHPO4,
(NH4) H2P04. The product obtained is calcined at a tenperature between 350
and 700 C. The zeolitic conponents that cap formpart of the cracking
catalyst, including the zeolitic material 1TQL5 22, can be exchanged with
di val ent and/ qr, .t rival .Aons.or they can be_exchanged wholly or partially
with rare ear ?‘ﬁ’so E\chf zﬁd;}e ¢’n ot a%k?fﬁa?ét%ﬁ& P& &t c%ﬁ'ﬂ:at,ld’ﬁ"tnﬁr‘? tfhds
of vanadi um ard optidonalduritemrisumEagddeskimp Be Staker 25 IBFRSLOMSM 1 { Oatde
synthesis of zeqlite |ITQ 22 For use in cracking the catalyst particles can
have a size b&OWEOTPF &kl D nieebpRevessSilica) pr epsdoadldiybadi $ewiEce he

catalyst is f ro rg.i s Wit h | 6

m cronetres. %n%éj zz'egnllé?e&# ?ggbg\%éanogggﬁégdg?{ﬁ\fgﬁgl’—“c%m%?%ci’%%‘gcrlpr%%%ss
and in deep coeallytd-dic athe gy Dol Ad jmbmes Speht ahe¢ 0a%ids tw tfr pl Figd Ny
the feed in contact, with the catal (ﬁ in a reactor fqr a length of t.ime
between 0.1 afd9géE TR\ S n%g ¢ FeshPei kK§agtaqticMixyusy eae of

using zeolite fol@ 23 <3A%0! (MR iskaiial ned mitixea | e Nteloride
aromatics, with a higher 22 content of olefins and isopardffins, less dry
gas, hi gher o®rankremidel minbkydewexiide gr eaderipr egdliédenprapanarcat iaf t han

when a cat al yst d ntain I.TQ:22 is_used. An especj al |
preferred add?tllkéaﬁa eugogsfa{(;@éaz]glo T anslgs%ﬁecggéqnysqfﬂwéﬁprlde

al kyl ati ono r eaet iien.salt Fairth alasylaatdobd eattddn, a suitable quantity of
the catalyst is used along_wth an al kyl ati ng_agent sel ected anong ol efins,
al cohol s, ~pol yal kyPRt&@ &l d¥at | étcoﬁfﬁouH%nglﬁndtﬁi x3dfesat heewege i ref he

al kyl ati on of QAR OGS i ti ti i sspreferably
conducted w t ﬁég nol al(rén(riati o of al %I g%?ﬁgﬁggerﬁ)%%}%a#??%ggér (??rla(fi(géj’

conpound of b@rederablynd Ti0, i'h t h&npresdfor otrivallkatcatedlemrintsNen, t he
al kyl ati ng agent . s | ected _anmpng ol efin, alcohol and m xtures thereof,
said ol efin aﬁ’&eé’fgir&%j'lyc%hdl Bp?%erg%'y C&‘o. r?dfq'ldzri‘!%t%érhlf t‘?)leZ@Prérar bon
atons. 2014 n arPedfcici®® BHSe dbife ShALSENHoahRARE NG CHMYMNG-d Skl gt ed
anong a' group formed of benzene, napht hal ene, anthracCene, phenanthrene and

substituted dBdpEaEeyes fRepdofintaymestiate momentr afunrialyg ythathérertzing ng
aromati c conpeund .i.s . e I aromat.i ¢ conpound .can al so be
Eqd Igl?;l?] O%%%éq'%%a]'él?’k;%%an ; rnQ?rerIu%glt (Elcky lpsnoe r?a(ﬁ) hc'rla[r?t,aals 01':s

sel ected anong a benezene, racene,

hydr oxybenzen&TQhRydr ofhyatapddrhab eok, almddroxy abthnaciens, wyeh oxgpbeaantdy ene,
al coxybenzene,__al coxgna ht hal ene, al coxyant hracene and al coxyphenant hr ene.
30 The al kyl atPfig TRGERES prefs FabdFel 78 PaMiAle e PraiAR Y Qafas and
the startigg aresetigngonpoed i, @ weight) as promoters of the

crystallisation (sowing) at some stage of the
preparation. The composition of the reaction mixture
accords with the general empirical formula:

r ROH : s M,;,,0H ] t X0, : u YO, : v GeO, H

25 8i0; : w H,0

wherein M is one or several inorganic cations of charge
+n; X 1is one or several trivalent elements, preferably
Al, B, Ga, Fe, Cr; Y is one or several tetravalent
elements other than Si and Ge, preferably Ti, Sn, V; R is

30 an organic cation, preferably 1,5-bis



23 non-al kyl ated aromati c conpound, so that during the alkylation at | east
one al kyl group is transferred fromthe pol yal kyl ated aromati ¢ conpound to
the starting aromati c conpound. 5 When the al kylating agent is a
pol yal kyl ated aromati c conpound, the al kyl group or the al kyl groups of
sai d pol yl al kyl ati ng agent can contain a variable nunber of carbon atons.
In a preferred way, said alkyl group or ghrqups can contain from2 up to 20
carbon atons, 10 preferably from6 to 20 carbons atons. \Wen the al kyl ati ng
agent is a polyal kyl ated aromat,ic conpound and fhe starting afomatic

e 5 faindnd

compound is a YT B PEHRIRin BN ke statuehiPhrbnesi ct/
compound i s preferablng sehaahed Ampg lt}:e,{qéeg]e, 15 napht hal ene, anthracene,
phenant hrene, substituted benzene, substituted naphthal ene, substituted
ant hr acene and sulRSH/A9itad =plReRantthOenpreTheadlllyylOatli-ig dagent i s preferably
a pol yal kyl ated ar, | &..39ent and the starti r tic conpound is 20
benzene. Still® ﬁngggﬁgﬁgggbryP gapd 85F SFﬁkﬁgiéd%gﬁonatic conpound is

pol yi sopr opyl hernzene, poflof he start, rafrEBlE casind is benzene, so that
t he al kyl ati on of benzene wi th propyl ene produces cunene. A preferred use
of 1TQ 22 t hettefor¥®z/ &48r s=t®~ hes 2BraffyaBlY of-8f OBenzene with an

al kyl ating agent_ apoRng, pr thy e, ethyl alcohol, propyl
al cohol and nﬁﬁtu?ﬁ%g?ﬁggéof.@A%togggﬁgP%%lfhg'ggg %f zeolite I1TQ 22 in

al kyl ati on, the =altk@l/8tibgn=rrartd pnprefevadligt dsat a 30 reaction
tenperature of between 60 and 350C, and preferably between 80 and 300C.

24 The alkylation reaction is conducted at sufficient pressure for

mai ntainipg a |iquifephaser atebeashtPaf i ahbY rH R RIAbLYxErd 'AR0&e
between 1.4 and 7.0 MPa, and nore preferably between 1.4 and 4.1 MPa. 5 In
t he al kyl at i odlongactiadrically sypatwidih \adligeting (fHINe olixtuaent@ndé dshe
between 0.2 a -1 _and, pref Ly between 0,_5.and 10 urs-1, The
al kyl ati on reggtﬁso%%lg'ﬁ%g:ﬁioenne :\L/\ngt h%ﬁ@%&%&he Y{%‘eprﬁ%%%lgl ypg éllf(t::t ed %inder
the foll ow ng seprdidticanLy 10i1cpgt iom denpenditifaghying keldvenn &l amge

350C, and preferably hetween 80 and 300C, the pressure at which it is
carried out i<3kiedo CRHFINGERN fady LANRRTRTHERF 2RI P hHas Preferaky

partial ly; spregfgrally BBondahd dddnge helomkeiesl- $nand 5’5 i g e
preferably 15 l?et ween 1.4 a% 4.891 VP ?)he spat | alé %el%‘(zzlct&f} %\f’-lt’s%?gof
reagents | i esorganden eaimsl 66601hdedsih aritk pimferabt yoliettrenzdobhitaend 10

hours-1 and the benzene/ ! | t bet 2 20, and
preforabl y 2 &R THe50 Ghbh: | FR¥300 Gl 720l Thitt CRAEPR1Porkhas (Hee

al kyl ation of caneiwbitGeiNdadh Yeelfddife oin KONt Sseddd HPIrR, SRECI ! by
when it is used as a catalyst in the alkylation of benzene with propylene
it turns out €LEANAtHOFHIIN @i veOEaltdineft emkrifatien siRppildi MAYy bow 25

select IViy Qe iiRdRAUCId O 0l LEEL cAPORONET cnENRBRIAL i died q fiiENe
can be increased by i1 ntroducing sultable quantities of alkaline or alkaline
earth netal s orinestdl lorc ccgtndrs aoy dseaesn de ipEy fixafwhger tideorpdreid al .
Its selectivity, can ilso b% i ngr.ease %y ,
material can be eliminated by treatment with ozone.
After having been calcined, the material is
pelletised. The means by which the catalyst 1is pelletised
25 are well known in the literature, using a diluent such as
for example SiO, or Al;0; or a clay, zirconium, magnesium
oxide or mixture thereof, in proportions of
zeolite/diluent of between 20 and 95%, preferably between

40 and 90% by weight.



30 elimnating surface acidity by neans of extraction of trivalent cations
fromthe lattice, such as for exanple 25 Al and/or B, by neans of
treatment with mneral acids or other chem cal agents capable of extracting
those el enents. The cationic exchange treatnents or | eaching stated above
permt a reduction in the formation of 5 polyal kyl ated products. Wen the

| TQ-22 material contains Ti, it is especighly useful as a catalyst in

epoxi dation reactions of ol efins, oxidation of al kanes, oxidation of

al cohol s and qxi dation_ of thioethers .to sul phgxi des. and sul phones usin
organi ¢ 10 or Wndthail ESFYRF bPSr SRPRELMeBTe h SIS 1 GRLERARG) GagedyEt can
tertbutyl hydr gperiopdfiead CiieRe 3 dagRenaxsi db1asidxxi dESiIndgeprhs, ddid he
anoxi mati on of ketones, and nore specifically of cycl ohexanone to

cycl ohexanone s¥ghmaswitor RM3MRAE HNO2, Wi .t FePPTQBQ1Pmt eri al contains Sn

it is 15 particul agl,y | _@as | yst_En yer-Villlger iLdat i
reactions in whi chhklllza%saﬁlséjuggd tgse%g:hféé% d?fsi ﬁgggge‘% Ué(&{% Egoﬂ)ﬁgégﬁPﬁo%\l OF
THE FI GURES 2f6iikegale akidprespHt ©f Heetveary di afndact jHnipatreached, at
sanple of ITQ 22 as synthesjsed, in which the lattice consists solely of

silicon and gEPFRAFAMIESFdeSSTHPER a?Pat FBASI 192°C 318 ahd Wit h BRI Pken
synthesi sed ugkpgekhe qyatergapy agppni UM c@EeON 1. Refddérg  on  th

(et hyl pyrrolidinium pentane as structure directing agent.” Figure 2 shows
the X-ray di f £pacensmrapdrnsr wfofctide andnt hearpiea tafentT @ eafatarrenei Tie

calcined at 580C.in order _to.elimpate_organic ¢ ounds ogccl uded in its 30
interior. 26%EXRWPPES %Wﬁl:l: Thi %qlégﬁlﬁf)l eswEJs??at% tHetPr it i on
of the ditydrpstdeeafl 0105 Bing (et prefelratilf watweH ane. and 0 & m

flask, 18.7 g of 1,5-dibronmopentane, 20 g of 1-nethyl pyrrolidine and 300 mi
of acetone arWeAPREd. The mixture is left to reflux for 24 hours, after

whi ch the precipit d indl sl %Fa% t.ed tati a shed
several tines vvithﬁ‘%%et%%gﬂﬁn%al y |]?la|%'s’ \%%%%1 Og%rlﬂga 3%3%3%%9\@%{;}9 a
white solid ameidbt dutedornklea rained yesd 51 ofert reenin dbd tsheuntauregr oragneti c

resonance spectrymin D20 of this solid indicate that it is the desired
pr oduct , namellgj' ,Li"ais, 5PERR (Cr?e]tcﬁ‘ﬂepfirﬁﬁl idi hPURFLREHFSnLShiM5iThi 480 ARdrhe

di hydroxigde fepprel theugbhuahube ditha¢iikng agent is obtained by means of
ani on exchange using a Dowex SBR resin (in nolar excess). The exchange is
carried out wth sTheri¥Ro32 t meterdird bean ober egsed i inhythexifid fawingand
an aqueous sogﬁégggagﬁo%lge brom de of the cation for one 20 night. The

sol uti on obt al s trirated with HC1 (aq.) using phenol phthal ein as

i ndi cator, w hb aanexebddgavef f b€i eaay adft3%% beiaegiokt aidaGlyBys s@wtion
can be concentrated in the rotary evaporator for use i,n the synthesis of
mol ecul ar si eY¥STOFBEPEREMPPEAEOE 9598PAC FOFROMIRSoi N ISNEIRL .EXAVMPHE 25

20 As a component of hydrocracking and gentle hydrocracking
catalysts.
As a component or additive of isomerisation catalysts for
light paraffins.
As a component of deparaffining and isodeparaffining
25 catalysts.
As an alkylation catalyst of isoparaffins with olefins
and alkylation of aromatics and aromatics substituted
with olefins, alcohols or polyalkylated aromatics, and
more specifically as a catalyst for the alkylation of

30 Dbenzene with propylene.



This exanple illustrates the preparation of ITQ 22 by neans of using the
canon 1,5-bis 30 (nethyl pyrrolidinium pentane. 27 6.17 g of
tetraethylo~thosilicate (TECS) are added to 23.14 g of a solution of
1,5-bis (nethylpyrrolidinium pentane dihydroxide (R(OH)2) containing 0.96
equi val ents of hydroxide in 1000 g. In 5 this mxture 1.55 g of gernmani um
oxide are added, and it is left to evapor?tﬁe with stirring until conplete
elimnation of the et hanol deriving fromithe hydrolysis of the TEGCS pl us

t he necessary antlt ter,_so thilt the final conpositi on of the gel
is: 10 0. 6 7% {f02€ té‘lY 31803CY1pt10D sreagtepns, ; praferabipy e
m xt ure obt ai ]_Iai—_ld'ﬂl’q:@é_ q 0 &N nt i

pol ytetrafl uo?%(ei{t hyl ene andQ%s dﬁfégat eg g?k%%&%ﬁ?oh 1§£§§ég¥cThe a ét‘\etl)%(llilave
is then cool edsimiee agddent sagid f¢1l11@JrJe@l$SthHEsahind'dlrsdmshecﬂ 16rganhc

wat er and dri ffractlon pattern is shown in Figure |
and the |ist %%ﬁ%e m)s% ﬁ%}rla c peaks appears in Table I11.

Cal ci nati ob atas586&tabyats fiar 6xﬂ@a(61<pﬁrmefa%tqeﬁl|s”d€1§|r@fgﬁ£lb£ SRACI et O
be elimnated. The X-ray diffraction pattern of the 20 cal ci ned zeolite

1 TQ 22 is shO\Mr‘FqW%”g r‘é“dfqnd’%ﬂ@ﬁlts}tp%f rmst characteristic peaks
appears in Table aﬁ%féfé?f‘édt hﬁF F[ Pal,d s §f abl & Quid g fhis

process. EXAMPLE 3 25 T e TollTow ng exanple ustrat €5 t Ko prepar ation of
| TQ 22 of di ffc@rt@m‘ytamposackmng katpIofstiset lfaet hyrderddmhdnsat andTEESY are

added to 27.3 of .a solution, of, 1 bis (ne I rroI|d|n|u ent ane
di hydr oxi de (R %@%I]i') c%’ﬁ‘ijpéurﬂdr?g Wj%eréﬁﬂ]\(/alz'-ﬁ% pe/ rlﬁn;()%) "?]ﬁrQQ)UO g

In this muxtuerdsi®mfl get8BaLYgyOXivda ar e di %%;%lt\é%fi é‘f‘d borled | eida
28 evaporate with stirring until conplete elimnation of the“ethanol orrred

plus the exce§§-“@fns\mr@r bf £¢rent hErpmnanyc ooy t zenliteaused [sonsfand .

?i ﬁleat ed | n aQ’? l%[]éel)\z/es I nygtrg%al ITéllglgl) nzged) Sct% %%ﬁ%?%%‘?lgpag%t qmeé’ﬁéﬁlé?ed

175C for 14 dayfs. 8Thelsolkind ob? aimeiberfd®r rinbkeréohedeedj NG t bt is
distilled water andegu)/ at 100C is 1 TQ 22. EXAMPLE 4: |10 This exanple
illustrates sPreresedYorthis | fopedogy. J9¢h ogikesi somepERi de @%C-‘aﬂuféd to

9 g of teigaeyyllaQ,rltJy}m il AR KiHRD) mﬂ{ that, 20.68 g of a solution of
1,5-bis (nethyl pyrrolidiniunm pentane roxi de (R(OH)2) containing 1.16

equi val ent s oﬂnlatrwmml@le anCIGCBlggacatadgred,, &ek tAeeyl i 145 rgamérlal
ger mani um oxi %er

are djss mxt Is left to evaporate with

stirring until c,Qor%%I & gﬁ %q"r?a lé’t IGATROEG \Ring- 1§ TRt RSt

hydrol ysis of emtedic@ phus tﬂﬂ&tﬂ@ﬁesw Yifuai t ¥eOfadbtinfa P 89" 410

achi eve the least one second zeolitic component, both embedded in a
20 matrix.

When ITQ-22 is accompanied by another zeolitic component

or components, sald second zeolitic component can be

formed of zeolitic structures selected among zeolitic

structures containing pores delimited by rings of 14

25 members, such as for example 8SZ-24, CIT-5, UTD-1;

zeolitic structures containing pores delimited by rings

of 12 members, such as for example zeolite Beta, ITQ-7,

zeolite faujasite Y, SSZ-33; zeolitic structures

containing pores delimited by rings of 11 members, such

30 as for example NU-86; =zeolitic structures containing

pores delimited by rings of 10 members, such as for



20 stated final conposition. The conposition of the gel is: 0. 91 Si02 . O
. 09 GOz . 0. 005 A1203 . 0. 25 R(OH) 2 3.5 H20 The m xture obtained is
introduced into an autoclave internally lined with polytetrafl uoroethyl ene

and is 25 heated to 175C for 12 days. The X-ray diffraction pattern of the

solid obtained after filtering, washing with distilled water and drying at

100C indicates that it is |TQ22. EXAVPLE,gs 29 This exanple illustrates

the preparation of a sanple of Al-1TQ 22 mnth a chenlcal conposition

di fferent from_that of bov Al iso opoxlde are
added to 11. 05%} Wﬁqutﬁ§§ %§ﬁ¢%05|spggtg cTE T2 ifte?g ELhaPixGIres g of
a solution ofthéiéag;(nEthyIpyrrolldlnlun) pent ane di hydr oxi de (R(CH)Z)

containing 1.2 equivalents of hydroxide in 1000 g are added, and then 2.77
g of germani um oxi d®raWedi sskRL ebhe TREagk RAr PrOsessf ttheo cm:aelmqurcam

h h
hydrolysi & of TR AOP B b Socaaelly bham AAr v Th BHHLIClS

achi eve the stwtted fhéalmaﬂmm tIDQ-2ThambnpRei tsadid oitt Neagel sScoRd. 67

Siog2 . 0. 33 G002 . 0 O], A1203 . 0 . 25 R(OH) 2 15 15 HZO The m xture
obtained is i MOTRARSHF | REdGut BEREGBS |h¥erFﬁﬂI3qu%%¥f§M ip the same
pol ytetraf | uorgiidigne é’fﬁl?edéeci‘eﬁ ed hatrtixC fyidly 1 Br&EEAYb1y

diffraction pattern of the solid obtained after 20 fi erlng, washi ng mnth
distilled wat ompud sheyialy laasto0we rekaittels tdemponentss |WIG @2, afhel Bt i d

obtained is ¢ |CI at .580C for. 3 hours and the X-ra fraction, pattern
Shons that t neL AR Aol e AR R T A et aie o o 85 hp A4

cal ci ned geol Igeqedtcaa:aﬁmntﬂmc’ﬂé geoup HMagmaqC Emomsidddli dehata s Wth
t he nol ar ratlos Si/G =5 and (S + Ge)/A 30. EXAMPLE 6: IS exanple

illustrates t tgfﬂﬁtr?é&% @feom eTsznxtJaglgeg 8t Tzepwtﬁetf@@nﬁéktae Yre
added to 9.26 f%fﬁfi; éggﬁﬁ%ﬁgbh ) h‘}%é&' Cé&%ﬁlm@eoﬁé féﬁﬁ%gﬂ?% % g

of a solution yrroll inru pént roxi de
(R(OH) 2) cont gianitrig 10.y8exaqisngd e it ofrawereadtdes | K talsT ﬂéth:ﬂl;e and
then 2.32 g of_ germani um oxide are dissolved. The mxture is Jeft to
evaporate w t ag"[ TRy kL% SRAhang et i T ane axtes 5 wlirggiable

deriving {gomida iedrodysd $id {rhﬁaIE@&myugxbhﬁ %&e%ﬂ%\/ RNt 4 Y 1of

water in order to achieve the stated final™ conposifion. The conposition of
the gel is: Oandg7mEkturesQ thegaerPreferab2yTi 09aid 0sec2BdR Zep)iRi®@ . 5
H20 component of the type faujasite Y 1is present in
quantities between 0.1 and 99.9% by weight with respect
to the total weight of =zeolitic components, with the
20 weight of =zeolite ITQ-22 being between 0.1 and 60% by
weight with respect to the total weight of zeolitic
components. The rest of the catalyst composition is
formed by the matrix containing components well known in
the art, such as kaolin, alumina and silica, being able
25 to also contain P,;0s.

When =zeolite ITQ-22 1is used in cracking together
with at least one other =zeolitic component and wherein
the =zeolitic components are embedded in the same
particle, at least some of the particles of the catalytic

30 cracking catalyst preferably comprise:



10 The m xture obtained is introduced into an autoclave internally |ined
with polytetrafl uoroethylene and is heated to 175C for 16 days. The X-ray
diffraction pattern of the solid obtained after filtering, washing with
distilled water and drying at 15 100C indicates that it is ITQ 22. EXAVMPLE
7: This exanple illustrates the synthesis of Sn-1TQ 22. To 5.00 g of
tetraethylorthosilicate (TECS), 15.12 g of{ya solution of 1,5-bis

(et hyl pyrrolidinium pentane 20 di hydroxide (R(CH)2) containing 1.20

equi val ents of rgxi,de in 1000 g are added,.and then 1.26 g of germgni um
oxi de are di sso%gd%)ﬁffb r V{’%Jaquota %gl E}P‘Foﬁe%lg}fog"a&e&laﬁi rﬂ‘@ \?)zg with
tetrachl ori derpepealtydatttel Rotad Gfeiddtelofi Seaddad.c DingBndrtde is left to
evaporate with 25 stirring until, conplete elimnation of the, ethanol

deriving from'tHe hyR o?ysby dreight Teés thais 2eRd ikec &aias Himnt twitdt
t i d hi h t fhnal [ iti f
the gel i o=osByRE65" Eng el SofontiloGRAN A ol SR ) O 5

3. 5 H® 31 The nitst wse dnt @iveeking iprocetisEed izdal itre dlg-cd 22vaEEn

internally lined wiith polytetra.fluoroethylene and is _heated to 175C for 23
days. The X—rgﬁra‘if tPbndpSAtey ss BRIty Bkt &’Pﬁggyachﬁ?s@u‘:tedo

filtering, wagli ng Wddktdi shib! LoBewalcd @i (Hyd NgnalyhlBAC i £ B 4 dat
it is ITQ22. EXAMPLE 8: This exanple illustrates the preparation of a
component of mMREexapd| yiTQ-2% adidnhgseidalaist leaataiatiengseoorndol 3eal ityige

| TQ 22 previo ti ed. | rs:£o_o e the.acid farmat 580C in
air. Wth thewgstérg%ls;éﬁlfy?er%(ﬁc{equc %v?tg‘ggkg}%eﬁg& iz\ﬁotla‘t&c i‘é%%ﬁ%eal

| TQ 22 i mad heliTgtakytdrel csatlli Bgcohd rbtstitid Eompbhents okimet eteusnt a
catal yst was 15 prepared m xi nq_?},l TQ 22 tzflpe zeolite, inits acid form_ as

was descri bedfin kahpfens &iF'dLiv9 catbpasatalyay, Bednw i & pRIWeRFCTorm
and in a conpagitiea obr 23%and166% by gﬁ;%ﬂt QG EFel YRS, ZOOh! i1 AN

Si Oz, respectively. The mixture, thorou onogeni sed, was nade into cake
20 form cruskedeineaamrierl dal wielddbeaknegrpbeatedc tsepadadtelse &9

and 0.84 mmin dianeter. LE 9: This example_illustrates the
preparation of am%b heﬁéﬁ%ﬂagcﬂ]&f%]ﬁ g&ac’f(]i‘?\gc Yf}t ¥gHLdi RShg 25
zeolite U3Y f gorimeBornst o4y migsureA st at y3kay@sS tfePeysds Mot Nhx el j te

USY (CBV760 from Zeolyst Intl.) and silica (BASF D1111), both'in powder
formand i n a¥é&Rpo8R€hont1®e 6 % aPdr3isley WerghposAtlBY amd &Siffferent

][ gf ﬁ]ecz Ir \ljglh)é ’ Z%?ﬁ é‘L@rJféf_ #%%po%@?lrtq Ul ;3% 10U Golias pniaedteexlarl;[loy Gake
formed by a type of particle that includes ITQ-22 in a
matrix, and by a second type of particle that includes

20 zeolite faujasite Y in any of the different forms of
faujasite Y, embedded in a second matrix. An FCC catalyst
would be formed by this type of said mixture of
particles; particles with 1ITQ-22 and particles with
zeolite faujasite Y in any of its two forms.

25 When =zeolite ITQ-22 is used in a cracking process
with another zeolitic component or components, with the
zeolitic components being embedded in different types of
particle, the catalytic cracking catalyst preferably
comprises:

30 - 0.1-40% by weight of particles containing zeolite ITQ-

22 with respect to the sum of zeolitic components, in




32 and sieved taking the fraction between 0.59 and 0.84 nmin dianeter.
EXAMPLE 10: This exanple illustrates the use of zeolite 1TQ 22 5 as
additive of the catalytic cracking catalyst of a vacuum gasoil. The

catal ytic conmponents described in exanple 8 were used as additive of the
catal ytic conponent described in exanple 9 in the catalytic cracking of a
vacuum gasoi | 10 whose characteristics argggiven in table V The catal ysts
are provided on two separate beds in the reactor as described in Journal of
Catal ysis 1997, ,165 (1 . .1Q2. In the upper .zqne, 1.5 grans. of catal yst
of exampl e o WPLCH BEER, ARt iete; roMPREEE d0s TPy, st el Gt St
exanpl e 8. Tablg-¥p.Properties of the vacuum gasoil Density(15C) g

cc-10. 9172Ani | i nepoi nt (C) 79. 2Sul phur (% by wei ght) 1. 65N trogen(ppm 1261Na
(ppm 0. 18Cu (ppm&% 10-AFL Y ppAY0 WL (B L (PRH 0. 2OASTMRDNF 166

(5981 S10VaSZ:RNITENAT0 030,520 15 AR ANUSDNARERLE) LLICE) Ager age

nol ecul ar wei ¢ romatT c carbon y Weig hentC "carbon ( % by

wei ght) Pag af fathjastéaebotypéo yesritght ) i469whiz2h43bhel. Berdéiit 4596 alke 16
61.88 y' VABP,= vol une average boiling pqint, The reaction conditions were
520C, reacti oARELRBLEL 99 §BE0RYR OFf FLOGLEHS SOMPLNEMFSt- and catal yst/feed

ratios by weight ofn0.03% fadd: tBa®d the 303888y2t3&ort NEsURRL Idyafk 13]
gasoil fed being 3.76, 3.07, 2.35, 1.65 an% 0.54 grans. The gases prO(?uced

wer e anal ysedcbypgaseshr f-@¢r apnd tamothemi dgebyisinul aoegpodiestti | Iaat i on
(ASTM D- 2887) _and thetcoke waﬁ rreaﬁ%ured %éﬁnal ysSi s %I R&. ﬁ%ﬁt he f or med
during the cofiBOEPIER-5The“ 2ORIEPE ottt s ﬁ?& SasFhed 5EhEBF1t h yi»qeefl ds
of gases ¥ apdif .c&¥alpke addh Jastld Na (bembbBEtRBhNtif 2@Pidh Othelhe

conposition (PIONA: Paraffins, Isoparaffins, Oefins and Aromatics) and
qual ity (RON: eRaéstar 3t Odeané Nunbdiyrdoftype @dsoParkel¢iactildh vaieh a

det er m ned by C r usin "det.qj | ed Fgca S sis"
conput er pr ogFg‘%j?guH)eﬁrigfg(%y% AﬁfE agarc?ﬁgegorlﬁiel %t wgﬁgighoﬁg%n ttqﬁ'?é/
publication: kegditH is, pRaderebl® zsmrd.Zanbrano, J. , Ind. Eng. Chem

Res. 38, 2171 (1999% . The results obtaj neg bgq interpalation at 80% of
total conversion aP& sHIWEEn 45 28 1n&NQYR of Nt H'S eftre 3 TEYR 1S

addi tive ©of Z@QEE&?sysﬁdU#aﬁéigg:ﬁ%ﬂgﬁfHY§Eﬂer particles with the aim

of, for example, and without being limiting, improving
fluidisation, trapping contaminants (such as for example
metals, nitrogen, Na*), converting beds, trapping SOx. In
particular, an FCC catalyst could contain these types of
20 additional particles mentioned.
In the catalytic cracking catalyst described which
contains ITQ-22, =zeolite faujasite Y and ZSM-5, a
physical mixture of separate particles is preferred in
which the =zeolitic components are to be found in the
25 following proportions: Zeolite faujasite Y at no less
than 20% by weight with respect to the total weight of
zeolitic components; zeolite ITQ-22 + ZSM-5 at a maximum
of 80% by weight, the ratio by weight between zeolite
ZSM-5 and zeolite ITQ-22 lying between 10 and 0.
30 When the catalyst contains zeolite ITQ-22 and at

least two other =zeolitic components, contained in



34 increases the yield of olefins C3 and C4 with respect to the base

catal yst (USY), with a slight drop in the yield of gasoline. Al so, the
gasol i ne obtained has a | ower aromatics content when the catal yst contains
the additive 5 1TQ22. It is inportant to note that the propyl ene/ propane
ratio obtained is greater when ITQ 22 is used as additive, this result
bei ng highly beneficial fromthe point of 4i ew of a possible industrial
process. 10 Table VI. Selectivities and ratios of interest in the catalytic

cracki ng of gasoil. at 520C. and f.eed ti of 30.s. Fresh_additive. )
A veudy St idlep trt AL EEE R DB YPe; ookIRRo PSR 0SORRSBERKE i
%4S. 940. 3GASED %63 kil GRIES Y OG- C4 fract | onHYDROGEN %0. 120. 10METHANE

%0. 880. 88ETHANE %d.. 041. 04ETHYLENE %d. 992, 21PROPANE 9@. 423. 75PROPYLENE
9%. 187. 091 SOBUTANE B 89Ds 28RBULANEACKIT 41 NBETERES 193 Lo g 7compsise

PROPANEL. 511 SOUEANE 17 RBUTRRES, oGME S T + O 5FFapURREyicles,  in
NBUTENESO. 83~ IpaGRUTENEr | SCBUTAMEAL i@t s ' wHAch Cian GZldo | GORURANE StH4E3 /

C40. 561 SOBUTENE+ | SQBUTANE /. TOTAL, CA40. 64] SOBUTANE/ NBUTANEO. 08H2 + O +C2
/ | SOBUTENE +Ha§t§|§6%t O BRI B9 RS a koY €586/ PROPYLENEO. 39

Conposi tion of wel gite ABMATYS LSCRABAGE! N MR HENRSo L RELNE RAPARAEF! NS
RON MON RON barrel MON barrel | SOAMYLENES

not active in the catalytic process though they are
"necessary 1in order to conform them, such as Dbinders

10 and/or conventional additives such as clays, among
others.

The zeolitic components can include one or more T
elements, such as for example Si and also other T™!
element or elements, preferably selected from the group

15 made up of Al, Fe, Ge, Ga, Zn, Ti, B and mixtures
thereof. It can also include phosphorus. Likewise, they
caﬂ be exchanged with divalent and/or trivalent ions or
with rare earths. Also optionally, they can contain
compounds of vanadium, and optionally cerium, added in a

20 stage subsequent to the synthesis of the zeolite.

Both when the zeolitic components are to be found in the
same particle and when the zeolitic components are to be
found in separate particles, zeolite faujasite Y can be
added to the cracking catalyst in various forms, such as

25 zeolite HY, ultrastable =zeolite faujasite Y (USY),
zeolite faujasite Y totally exchanged with rare earths
(REY) or with rare earths and H' (HREY), zeolite USY
partially exchanged with rare earths (REUSY), or zeolite
type Y exchanged with rare earths and calcined (CREY).

30 When a catalytic cracking catalyst comprises ITQ-22 with

at least two other =zeolitic components in separate



t he gasoline % by 75.81 11.85 6.90 3.43 2.02 90.68 86.31 4.6 39.6 0.91
0.54 1.89 3.84 4.14 0.55 0.24 0.45 0.60 0.64 0.14 0.36 2.12 0.31 77.63 9.13
5.62 3.71 3.91 91.04 86.80 36.7 35.0 0.94 EXAMPLE 11: 36 5 10 15 20 25

The present exenpla illustrates the use of a material prepared according to
exanple 5 and activated by calcinatiowin air at 580C for 3 hours as a
catalyst in alkylation of benzene Wth pr | ene. An activated sanpl e of

the material prepared according to exanple 5 was nmade i nto cake form
selecting the t|cle size between 0.25 and 0. 42 rmg in order to carry out
t he reaction. £3eheFt e SBEDssE e wRE (Fatat PRTSACL 0P GPBRTEGSSY -

0.84 M) N a gadior uovei GRenL SLGIZE0LI Lompbndncdhe dil uted catalyst vas

i ntroduced into a tubul ar steel reactor of meter 1 cmand 100 nL. min-1
of NZ was passlé@thmuertlseamlaedomhuetcahal}ast150Etaa'mim95m‘ou23 aghéhe

tenperature wa hen | red to 20C stream ut Q At _this
poi nt, benzene %\% %fﬁlzﬁocoﬁo?ﬁeﬂ 1§m nf:ln"t\%]@ p?§§§uf’ § FSP&@‘&HELBL% 5
MPa. Once the ami@tslsetfe e itgiachedmgohelyta, ot hecpiRRhtisUr einasor@sedot 0

125C and the propylene started to be fed (270 uL.mn-1), the nolar ratio of

benzene/ pr opyl Eeiem bEhAg catalyste H%%ﬁﬂqlsefbfacé‘ﬁ#éfrlﬁfedlspr‘é%?qieﬁénﬁﬁénlng
presented in Tapl I I VRersLQn | ecti I n ation
of benzene wt p?o?)éy% enéﬁgt ekiJZ%%er g%c?f SEQ 9%@1 % %Wp’ S%'I%g ,

P _ 3.5 MPa foaluhinzat awsstaml-mil'@ﬁr@sepa&md:eaxfcormmgfinabxpamtdzcﬁes

Reaction Conversion _tine (% (m Sel ecti,vity referred to 0 Iene
Qunene DI PB NFHE 19958185E0 55 5199 BoBhasphaaventional “adartive £

10 catalytic cracking such as clays.

In particular, in FCC catalysts, the catalyst can
contain any conventional material, such as for example
kaolin, in order to conform catalysts with various sizes
of particle. When an FCC catalyst is prepared, a

15 suspension can be made and atomised in order to form the
particles of the catalyst. In the case of FCC units,
particles of between 60 and 200 micrometres are
preferred.

The different =zeolitic components of the zeolitic

20 material ITQ-22 which form part of a catalyst for use in
cracking can include one or more T'W elements, such as
for example Si and Ge and also include at least one T
element. Said T'™' element is preferably selected from the
group made up of Al, Fe, Ge, Ga, Zn, Ti, B and mixtures

25 thereof.

In the case of catalytic cracking in FCC units,
zeolite ITQ-22 can be modified by means of the addition
of phosphorus. In its initial composition, the molar
ratio between T and T'™' lies between 8 and 10000 and

30 preferably between 20 and 1000. The cracking catalyst can

also contain one or more alkaline metals. In no case may



0.17 37

6098. 0293. 016. 730. 050. 2210097. 2393. 895. 750. 030. 3314096: 3095. 833. 830. 030. 311
8097. 9495. 554. 270. 030. 15 In this exanple, very high values of selectivity
to cunene can be seen along with very | ow val ues of NPB and

di i sopropyl benzene (DI PB), |ess than those obtained using 5. zeolite Beta
as catal ysts under the sane reaction condigtyi ons. The results obtained with
a comercial zeolite Beta of Si/Al - 13 supplied by Zeol yst (code CP811)

are shown in e .10 _Tah| [P e ver sk gn sal ectiyity., ]
al kyl ati on of benz %/éeﬂlé\nl%% Sgo%ﬁ%gﬁénaet %(gacl,e’ B}g Pﬁg.gﬁ re'rﬁ : rrlg?/’- 1€,¥x{2/€§1/
prop = 6 h-1 ,0 25% b wbglitorofs Nayorerci al catal yst of ~zeolite Beta

Si/Al = 13 ) . Reaction Conversion Selectivity referred to propylene tine
E% (% (nmin) Cumené'$l PRBOAPBLEY FMPORETES oFhal . §8ng 1o m. Barh. BF obhe7. 36

2. 41 7. 35 0. Q5 146t 000 01k 901841 By 05 05281210 O, 9% 201049

0.05 0.18 J. 5 From a conparison of the results presented In Ta S and
VI, it c&n B2 .sean hhst besyl isatad) eardiepl agangraattinsepeesphoryst o
cunene and le to n-propyl benzene. than zeolite Beta, which i he zeolitic
catal yst 20 ¢ %unﬁ%éﬁ%g Yusgg fgpoﬁpgﬂﬁgfngﬁﬁﬁﬁﬁﬁ; p %ﬁéWELE iﬁ?sThe
present exanplgetsiews ¢ hantinBlsuencerdighithewi eACke8BebeMY AtdbEitd the-

conversion and selectivity for alkylation of benzene w th propyl ene using
the same 5 cat?d ysitsPhoFRBQIHT can be hineekpoAted by chEpTesilabhemt iBns

bei ng the sane, asgl r f the.conv [ ' t
reaction ti rrenPadr Zf%lﬁ]e%%%@%gi %&Tﬁ%{}g' I ?(.BE%E?%ng %E: q%gﬁs{/éréél{éo;\éég% QP
se: ect : Vi llyv\iv_gae]lﬁ(yd:msegm biorbeghengrghﬁ/gcpnemyféng @}[f :}59?4 ’AE“IE'II'{) 3?04,
: -~ - - - 3, e cata -]
[r)nr)epglr)ed éccor%]}ﬂr&2§80wa%4éng?04. The pl(:jlo L?ét cl;i)tafnedyfs ca1c1nQe2d at

a temperature between 350 and 700 °C.

The zeolitic components that can form part of the
cracking catalyst, including the 2zeolitic material ITQ-

15 22, can be exchanged with divalent and/or trivalent ions
or they can be exchanged wholly or partially with rare
earths.

For use in cracking, the catalyst can contain compounds
of vanadium and optionally cerium added in a stage

20 subsequent to the synthesis of zeolite ITQ-22.

For use in cracking the catalyst particles can have
a size between 20 and 400 micrometres. In a preferred
embodiment the catalyst is formed from particles with a
size between 60 and 200 micrometres.

25 The =zeolite ITQ-22 can be used in an FCC cracking
process and in deep catalytic cracking (DCC), a process
which consists of placing the feed in contact with the
catalyst in a reactor for a length of time between 0.1
and 80 s and recovering the resulting product.

30 By means of using zeolite ITQ-22, gasoline is

obtained with a lower content of aromatics, with a higher
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t opropyl enetinme(% (% (m n) CuneneDl PBNPBO: her s2099. 5197. 252. 620. 060. 076098. 7
094. 175. 620. 070. 1410099. 4196. 103. 770. 060. 0718099. 3195. 044. 740. 060. 16
EXAMPLE 13: The present exanple illustrates the use of a material prepared
according to exanple 5 and activated by calcination in air at 580C for 3
hours as a catal yst in al kyl ati on of benzg?e with ethylene. An activated
sanpl e of the material prepared according to exanple 5 was nmade into cake

form selecting the | e. size between O. and 0.42 pm in order to
carry out the tg §§Lef0”555 ad“ﬁflstq’%a IS \wh2S% JXY 3PF n 11131?65 of

silicon carbi qﬁt(aqlé%argglm dRbed NSgH | W edgféag@é]yst y@lg,%,l@ﬁé snto
on o

a tubular steel reactor of dianeter 1 cm The activati t he catal yst
was the same &atie eseampl when. al cated yatestmt edaaspl @othecondzcin olTQ-22
tenperature wy ssfg_%p with 2.90 mmol es of benzene and 0. 30 nmol es of

et hyl ene bei ng ‘he pressure of the process being 3.5 MPa. The results

obt ai ned ase presemredespedidl By Xprédbhreed Lanmmeision asd Sﬁeixecﬁédlit’el n
al kyl ati on of benzene,with ethylene at 220C, B/E = 9.6 nol.nol-1, WHSV

ethyl - 1.0 h- FQ 3R .ig Bs\pa F@rtatll’.‘létca%%l P Mk}’wwnprr@@&té@nacc&idl ng
to exanpl e 5. 491%v18+29n20-B8 EEF?nEt ylanasSglgs tr?é 2, g
enzene enzene(%

(9% tconversi oEt y But yI'Di et h§/]l Triet nbenzene
3099. 4098. 200.3Th 1340 00&2@@@(:12@96ng0®1ﬂ:ﬁla&O&lﬂ@Z_‘bﬂﬁ&gl&Qjerﬂ-]Oséﬁéceé@ 003

0099. 1898. 540. 091. 36 0@42099 5297.670. 1%{ NPLE 14: This exanple
illustrates t Pk rksam'pﬁ]ec olsp éﬁ%? ML ¢ CARRABIES 6

and activaped by CHGIIAMdON tHeAJE atiP8AGd Ora B PAN fon ASo £ CHEGhYSEc T O
the epoxidation reaction of 1-hexene with hydrogen peroxide. 1.420 grans of

1- hexene and GoFPPURdEs of hydrogen per oxide (35%in water) dissolved |n

neated to 60C and G100 B avarsioze: PoAPEARET A8, cerefeRePlh alidutt

After 3 hourswifthr eact monaart rhicd ot eb’ﬁeraILMYEath sagentNgtoa é@%tlng
conversion of olefin is obtained with respect to the paxi mum possi bl e,

bearing in m AFPRE A SAMAWHIAE RetHRSH 2and 3% i b Uskel Presemee of
exanpl e. EXAVRLE Btalyst.

When the alkylating agent 1is selected among an
olefin, alcohol and mixtures thereof, said olefin and
said alcohol preferably contain from between 2 to 20
carbon atoms.

20 In a preferred manner, the starting aromatic
compound is selected among a group formed of benzene,
naphthalene, anthracene, phenanthrene and substituted
derivatives thereof, and still more preferably, the
starting aromatic compound is benzene.

25 The starting aromatic compound can also be selected among

alkylbenezene, alkylanthracene, alkylphenanthrene,
hydroxybenzene, hydroxynaphthalene, hydroxyanthracene,
hydroxyphenanthrene, alcoxybenzene, alcoxynaphthalene,

alcoxyanthracene and alcoxyphenanthrene.
30 The alkylating agent is preferably a polyalkylated

aromatic compound and the starting aromatic compound is a



This exanple illustrates the use as a catalyst of a sanple Ti-I1TQ 22
prepared according to exanple 6 and activated by calcination in air at 580C
for 3 hours for 41 5 10 15 20 25 30 the epoxidation reaction of

1- dodecene with hydrogen peroxide. 2.780 grans of 1-dodecene and 0.440
grans of hydrogen peroxide (35%in water) dissolved in 60.00 g of nethanol
are placed in a glass reactor. The reactig@a m xture is heated to 60C and
0.100 grams of activated catalyst Ti-1TQ 22 are added. After 7 hours of
reaction at ¢ hics, LOMRPTAIN © AL SILT Tifho @@ copveralen gl ohefi pnls
obt ai ned with respec 0 the maxi nmum possi ?e, bearing Th m nd

ol ef i n/ oxi di siglgkydigemniondhar 1eakito cieedalikyl hggoapanp e rdndfdtfed 6£rdhii S
exanple illustrates the use of a sanple Ti-ITQ22 prepared according to
exanpl e 6 and @& i RABPHY AT nATIREIC aj FOBROGBRBC $Or BRRouPEaTHiNG

catal yst for thgeRox d&;dggghﬂ@gcti on of cycl ohexene with
27

tercbutyl - hydroperoxide. 9.270 grans of cycl ohexane and 3. 180 grans of
t ercbut yl - Bydr oper d¥iede atkepl adégliawiangyl amgenteactier. aThepotpalkphabedt ure

is heated to 6QC and. 0.600 gra f activated catalyst Ti-]ITOQ 22 are added.
After 5 hours aol?on?agca]ccii%?{“%cﬁlch';ss%eer‘ﬁi]é?%fﬁ%o’ﬁ?t%sﬁ? r?%ﬁ?%gﬁ%lps 8¢
conversion of giiefipolplebkpl sethoM hhehespaat contladie MRGTARIAKYDS ShithBer

bearing in mnd the olefin/oxidising agent nolar ratio used in this
exanpl e. EXAVAIE aarbomjatenanple | Pystezred ey ufaiss alkyt gyewp ofra

sanpl e Sn-| TQP%?C p i ng X le. 7 d ti by
cal cination i aldr)ésgt a%%gca!fc%g%'rgoufrlgofn he&%ae%r- I I%%%lrggrrlea%it:?%ﬁ’
bet ween cyol oleedieareblgndf iy rogen peredisns atddnd. 063 granms of

cycl ohexanone and Q. 078 grans of hydrqgen peroxide,(35%in water) dissolved
in 1.520 g of di oxaW¥Mr etlb?acé&ki})rjraélg‘ﬁassag%%t 011.g TRe rRatYRbRYHakedr e

I's heated to ot d dmpdifiBard &Hd | Y8l Ak iy CAEShYSLc PohdQind #6€a

added. After 7 hours of reaction at this tenperature with stirring, a 47%
conver si on of HatvH&kYlatsdd aprnedatich qamautd t osahd ebanhimgposrobakic

oS o ekt 06 O BekRdaBIPN WA ' © ARG " blhene,
15 naphthalene, anthracene, phenanthrene, substituted
benzene, substituted naphthalene, substituted anthracene
and substituted phenanthrene.
The alkylating agent is preferably a polyalkylated
aromatic agent and the starting aromatic compound is
20 benzene. Still more preferably, said polyalkylated
aromatic compound is polyisopropylbenzene and the
starting aromatic compound is benzene, so that the
alkylation of benzene with propylene produces cumene.
A preferred use of 1ITQ-22 therefore refers to the
25 alkylation of benzene with an alkylating agent selected
among propylene, ethylene, ethyl alcohol, propyl alcohol
and mixtures thereof.
According to the use of =zeolite ITQ-22 in
alkylation, the alkylation reaction is conducted at a
30 reaction temperature of between 60 and 350°C, and

preferably between 80 and 300°C.



This exanple illustrates the use as a catalyst of a sanple Sn-1TQ 22
prepared according to exanple 7 and activated by calcination in air at 580C
for 3 hours for the Baeyer-Villiger reaction between adamant anone and 15
hydr ogen peroxi de. 0.250 grans of adanmantanone and 0.259 grans of hydrogen
peroxide (35%in water), dissolved in 1.530 g of dioxane, are placed in a
glass reactor. The reaction mxture is hegyed to 90C and 0. 025 grans of
activated 20 catalyst Sn-1TQ 22 are added. After 7 hours of reaction at

this tenperature with stirrin a 22% canversi on of ketqne is obtained with

r espect rTo the maxi 3%%35#6?%?“13&&3?0%&%1 ﬁnﬂoFﬂBcEEgor‘?& oﬁpgh?ﬁﬁn%gent

nol ar ratio uggkddutdi Sf@ﬁama!a@ntaiﬂ@n%AbNBl&qu&dﬁ Y ousz € ystaktine
e

material of zeolitic nature which, int calcined state and in the absence
of 5 defects iRrYhiRkEkYstRFeferable Fum feznael hytwern pt eseand 3f0skPanol s,

has the enpiri PS8 ween Y1 YP2mg 2 . (1 -2z) SiGain
which: Mis Pﬂééﬁ @g¥§té£§f%#£§}£orgd%?%nc%igdﬁn%f4g?g%%%'10 +n; X is at
| east one Bhemnical Il etrbiet alkpXatabhonresdet fort3, tieef epabliwlseletdbedt{rom

the group consjsting of Al, Ga, B,_. Fe and Cr; Y is at |east one chem cal
el ement with O{H}Eﬁa‘fqi ofd sF&@@eI‘@SMlJcﬁ%ePeFﬂﬁﬁnSio-éncﬁr@e,159e1hé7f-1§l§lg and

sel ect ed fromﬁf@f&r@%m&ﬂ ng. Ofadd . 1 PSRy VY, characterised in that x
has a value |léss than 0.2, preferably less than 0.1 and can take the val ue

zero, 20 y has a vdhe ddgslathion Ordacipiei cvhibgntess whidn Propyhede chs

take the val h Lue.less than 0.8, preferably b 0. 005
and 0.5 and cHTTHCPIHE VATIRIGRETD, UHHFT n Ao TRETOREEY) aponaitions:

synt hesi sed, hasaaniofr @kn@ﬁxf#tﬁfﬂeacuy@.ngpaﬁée«zeem tdy valnees 38 -angl gnd8
(degrees) and relative intensities (l1/10) concordant with 28 (degrees) 0.5
Intensity (I/IRFeiRrablMs BetteqrnB8® and |3§0°C; the pressure at which it

is carried out is also sufficient for maintaining a
liquid phase, at least partially, preferably being in a
range between 1.4 and 7.0 MPa, and more preferably
15 between 1.4 and 4.1 MPa; the spatial velocity (WHSV) of
reagents lies between 0.2 and 150 hours™ and preferably

between 0.5 and 10 hours™>

and the benzene/propylene
molar ratio is between 2 and 20, and preferably 2
and 15.

20 When ITQ-22 is applied in its acid form in the
alkylation of aromatics with olefins or alcohols, and
more specifically when it is used as a catalyst in the
alkylation of benzene with propylene it turns out to be a
highly active catalyst, and with a surprisingly low

25 selectivity for the production of NPB. Moreover, the
selectivity to cumene can be increased by introducing
suitable quantities of alkaline or alkaline earth metals
or metallic cations by means of ion exchange in the
material. Its selectivity can also be increased by

30 eliminating surface acidity by means of extraction of

trivalent cations from the lattice, such as for example



44 10.64 20.26 21.81" 22.53 ~vs mS vs where mis a nediumrelative
intensity between 20 and 40% s is a strong relative intensity between 40
and 60% and 5 vs is a very strong relative intensity between 60 and | 00%
2. A mcroporous crystalline material of zeolitic nature according to claim
1, characterised in that, in the 10 calcined state, it has an X-ray
diffraction pattern with values of angle 2A (degrees) and relative
intensities (1/10) concordant with 28 (degrees) 0.5 6.97 8.00 8.40 9.28

10.62 20.18 21..74 22,54 Intgnsit I /l.0)._m VS MMS. mm v 5. where mis
2 medi um 1ol alTy TR Gt 1y BhePhERR 26 kagesdntts Wikt Wieiar adiit Vel
intensity betweerd0 endmbsd ardientds VSaps&bbe Veb¥ Stax¥hdtelmf i VEhose
intensity between 60 and 100% 3. A nethod for synthesising the m croporous
5 crystal | i ne &%ARantH - ofhel Fak 1oBkC 2 eXFhamoeh Breatwenbh Mkt 4paching

contai ni ng stated above permit a zreduction in the formation of

5 polyalkylated products.
When the ITQ-22 material contains Ti, it is especially
useful as a catalyst in epoxidation reactions of olefins,
oxidation of alkanes, oxidation of alcohols and oxidation
" of thioethers to sulphoxides and sulphones using organic
10 or inorganic hydroperoxides, such as for example H;0,,
tertbutylhydroperoxide, cumene hydroperoxide, as
oxidising agents, in the amoximation of ketones, and more
specifically of cyclohexanone to cyclohexanone oxime with
NH; and H,0,. When the ITQ-22 material contains Sn it is
15 particularly useful as a catalyst 1in Baeyer-Villiger
oxidation reactions in which H;0, is used as an oxidising

agent.

BRIEF DESCRIPTION OF THE FIGURES
20 Figure 1 represents the X-ray diffraction pattern of
a sample of ITQ-22 as synthesised, in which the lattice
consists solely of silicon and germanium oxides, with a
ratio Si/Ge = 3.8 and which has been synthesised using
the quaternary ammonium cation 1,5-bis
25 (methylpyrrolidinium) pentane as structure directing
agent.
Figure 2 shows the X-ray diffraction pattern of the
same sample of ITQ-22 after being calcined at 580°C in
order to eliminate organic compounds occluded in its

30 interior.



a source of Si02, optionally a source of Ge02, optionally a source of other
tetravalent elenment or |0 elenents Y, preferably Ti, V, Sn, optionally a
source of other trivalent elenment or elenments X, preferably Al, B, Ga, Fe,
Cr, optionally a source of inorganic cations M of charge +n, one or several
sources of organic cation R, preferably 15 1,5-bis (nethyl pyrrolidinium
pentane, and water, is subjected to heating with or without stirring at a
t enperature between 80 and 200C, preferably between 130 and 200C, until
achieving cry j ion, characterised 20 in that the reaction mxture
has a conmpositionin terns of nolar ratios of oxides lying in the ranges
ROH Si 02 = 0. @kaMp@.e reeferably 0.1-1.0 M ~nOH/ Si02 = 0-1.0, preferably
0-0.2 X203/Si 02 = 0-0.1, preferabI,X 0-0.05 25 YOZ/Si02 = 0-0.1, preferably
0-0.05 GeQz/ Si 02 =THis Framplgbl ylougbsateporRerPrenayadbionr ePEr Ay

1-50 4. A et F@q:% s alsm 3, Ecg}gr [rSsegk 1,30 e organic
cation 1, 5-bi Isaq?il th)?{l?fpr%oflt ?Ldicén?;ul:% (pr)nent nlgjc}{lg'rdal}g%d{ﬁmr@dié]y rao%(?'de form
or in the $ormimofa 00 46l nfkaske »8.MAydr ofi de Sand bavatopentealet,, 20 ef esfbl y
a halide. 5. A nethod accordi to claim4,. characterised in 5 that

Quanti 1y of ol REEIRRY SHRGALhe (Aol b Phe SpelonEonnn it The
preferably w txitheeChiad acd£f | b1 ¢2foluxt Moy Ri£rhalire! aRee?! Wi idHTstHe and

2, as pronoter of the crystallisation, said quantity [yi ng in the range
0.01 to 20% bpr@ciiphtatiech sekbdcist @e@fﬁé‘att@%albbf deaangahiien] @nski tken
added, preferahl etyee . 05, 9 . of a.m peLrous, Gr l'1ine
mat eri al of o%%’?el&cl al negragl Zélﬁggr z‘ggté(}alr %sceeé{soﬁlne 1 hlg%lg‘lflﬂ}?sgl{]‘séﬁ a"éa}/%&@m

conmponent1®f drdadal yR& 131 & pyocess sewhdited oDy Krepr oBeasA&8d0f The
cracki ng, hydrocracki ng, gentle hydrocracki ng of hydrocarbons and/ or
functi onal i se@™RydSdSardonslenepEscedd Jthe sBHEFPRAL MEGINETE LG GIRSQRARES i ns,

a process of dgeakalid MAIDES lGTOUREE A 0indi PEOECERLRT £ kfkAldgn of
i soparaffins 20 with olefinS, a process of a kyﬁlatlon of aromatics an
aromati cs subsieistinedd product of naselal cohdl, §-bpsl yaetyHyal e o hidkdn osm)or

m xt ures thereof,t an %(r:})g ati, process, and an oxidation process. 25 7. Use
according to &FH-HE i 5085'%%'yti ¢ cracking process of organi c conpounds

wherein the cahel WEithydidHdRs Zeehi b tHE) d8rastaeke dageldtling ery
enbedded in a matrix, or zeolite 1TQ 22 material together with at |east one

second zeol i t PEtedmesnery &wvagdeef i AndoB0 emghange using a Dowex SBR
resin (in molar excess). The exchange is carried out with

stirring of the fluid bed of resin in hydroxide form and
an aqueous solution of the bromide of the cation for one
20 night. The solution obtained is titrated with HCl (ag.)
using phenolphthalein as indicator, with an exchange
efficiency of 95% being obtained. This solution can be
concentrated in the rotary evaporator for use in the
synthesis of molecular sieves, for example at a

25 concentration of 0.5-1 N.

EXAMPLE 2:
This example illustrates the preparation of ITQ-22
by means of using the cation 1,5-bis

30 (methylpyrrolidinium) pentane.



47 8. Use according to claim7 wherein the said at | east one second
zeolitic conponent is fornmed by zeolitic structures containing pores
delimted by rings of 14 nenbers, by rings of 12 nenbers, by rings of 11
menbers, 5 by rings of 10 nmenbers and m xtures thereof. 9. Use according to
claim7, wherein at |east part of the catal yst particles conprise a second
zeolitic conponent selected anong one or ggre of the group conprising 10
zeolite faujasite Y, ZSM5 and Beta. 10. Use according to claim?7, wherein

said catalyst is partially aqr ol ly .canstituted by a sjngle type o
particle with the %&ft% P%th}ﬁ?a%té}yﬁaqr%@a%‘ﬁ%a‘? %Egﬁgstgl%neaé‘é%nd
zeolitic conparent hei.ng pregent dMm thg sangopPaEidgl €. ofl. Use agcorgigg to

claim 10, wherein the said second zeolitic conponent is zeolite faujasite Y
under the for nMEFIRAEGidgHaF | t BeRkppant s didrwdraeside om t(RdOF) olip
consi sting of I3 Uhaskt 3t ast e liLte _fauj asi Y, zeolite
faujasite Y fl?l%ﬁ/yéelk@hﬁgg%d%\ﬁ ftaIgﬁrlz‘a’lr‘J’lelteélgr%t ﬁtgf ?gggP?égFaamas?Pésngarf’lg)al |y
exchanged Wi t lthdar eniednutes, 1 185 r@asvbberment e oikddjeasirtee aAdad | yad it
exchanged with rare egarths, ultrastable zeolite fayjasite Y partially
exchanged wit % ar tgtartth% afig2RPke ?eswtllrrg‘r et IIFdAT t NG 22CPBPHREe

present in quantindirRs e Wentlel e%nﬁn@l%@arﬂ\@iﬂ#t £96lN LIRS PRFArd Py L g
total of zeolitic conponents, and zeolite faujasite Y In a 30 quantity
between 0.1 amd JheZERS viplyhit thet hecespary wuanhdtiyotdl witereato tlat
conponents, t r f 8 co i,tion .of, the catalys-t up to 100%
bei ng forned %?/ﬂet %thnﬁagl rc‘llo%%oiszﬁlﬁglerga%gc%&edi%egl t%claim 11, wherein at | east

part 5 of1the opazisilegs of bhescakabyst compsi8eoH), 0.:1- 4D% hy,onei ght of
the zeolitic material ITQ 22 with respect to the total weight of zeolitic
conponents, and - GRE §UXunsy cltiagmediis Hatxasduged finfasan eantegiaveo

respect to thepfeha ohty g zePldy | %“HQ¥%¥ cording: to
claim7, vvhereinn saﬁ&wé}atalyst cgﬁsq%tg‘o% rtia yﬁ'(l)()rﬂév&"l% yer%f a%lg(%leals% t wo
types of partiheladedn it | TQ522 afidrsai4d alayjsastThenecaseoeldvéd zgol thén

conponent bein resent. in different particles. 14. Use ac¢ording to claim
13,rrpvxlnerei n tﬁgd&% | yERe CPRERPLS A& %%gtEEF‘rﬁri ddie 59&4910‘%Sb3w%\%1i1%t of

particl esisontdith ngagee! i dwa | HRi22 28cW 14 f€SPagle t -89 S LEagepbhtic
conponents, wherein each particle conprises |0-70% by weight of zeolite ITQ
pattern 1s shown in Figure I and the list of the most
characteristic peaks appears in Table III. Calcination at
580°C in air for 3 days permits occluded organic species
to be eliminated. The X-ray diffraction pattern of the
20 calcined zeolite ITQ-22 is shown in Figure 2 and the list
of most characteristic peaks appears in Table IV and

indicates that the material is stable during this

process.
EXAMPLE 3:
25 The following example illustrates the preparation of

ITQ-22 of different composition.
12 g of tetraethylorthosilicate (TEOS) are added to
27.3 g of a solution of 1,5-bis (methylpyrrolidinium)
pentane dihydroxide (R(OH).) containing 1.16 equivalents
30 of hydroxide in 1000 g. In this mixture 0.6 g of

germanium oxide are dissolved, and it is 1left to



22; 0.1-99.9% by weight of particles of conventional catalytic cracking
catal yst based on zeolite faujasite Y, 25 wherein the percentages are
indicated with respect to the sumof zeolitic conponents. 15. Use accordi ng
to claim13, wherein said catalytic cracking catalyst in addition conprises
particles 30 containing zeolite ZSM5, the conposition of the catal yst

bei ng: 49 - zeolite faujasite Yin a quggtity of at least 20% by wei ght
with respect to the total weight of zeolific components, - quantity of
zeolite 1 TQ 22 + ZSM5 is,a maxji num of 80%5 by weight, wth respect to the
total weight STVERIANS Witdhpondtind HEil (sRIRLRES limenahionephckhe

zeolite ZSM 5 anthrpoldddndd @1des 1ties detagen 4Gty O 10046 %ﬁ@efinal

according to claim7, whreinthe matrix contains at |east one Dbinder
sel ect ed anongosiddsgidiasl i ad mlowsd uni na, P205 and conbi nati ons

t hereof, and qptj.onally als canyentional _additjve for ¢ tic
cracking. 15 %?glugglgcc0rd$nggt§e§Paih\??‘%ﬁggébhyény'of3ﬁ%gﬁ eolitic
conponent ssal so comidl N MixExEEUNMBEa8HeBY VBl ghhe8te@hOSRhOr st odPadds Use
according to claim7, wherein any of the zeolitic conponents are exchanged

with ions sel d@tt&Fmaidy dipsfernwitnpolitermadiiuqrnnthyliand eat ahds°C
trivalent i Onﬁ’ora.rlql '@dFs €at QSso%?d;%btgi%eﬁc%?t%%]gf{ﬂe fﬂrérl 7&{Ja¥‘€fﬁg' n
0 0 i UM i nt T oo

any of the zeolitic conponents conprise compounds vana ced in
a post - synt hesiishs tdage 1 12@:d Wse eac cardlidyy ity dtai 10 ¢75C whererg-2zmy of the
zeolitic 30 C%} s, conprise ceriumintroduced in a post-synthesis

st age. 50 2170 ébording to claim7, wherein the catalyst is fornmed of

particlesigith a sitzg Peixeng 2 190400 8 WyRIBIdES oF 28 - 1d5g accordi ng
to claim7, wherein the catal ytic process is selected between a catal ytic

cracki ng process i ®-097 dgbeaf (REC)iavpropasi@ecairs yaddedr acki iy gDCLS
process. 10 tetraethylorthosilicate (TEOS). After that, 20.68 g of a

solution of 1,5-bis (methylpyrrolidinium) pentane
dihydroxide (R(OH),) containing 1.16 equivalents of
15 hydroxide in 1000 g are added, and then 0.45 g of
germanium oxide are dissolved. The mixture is 1left to
evaporate with stirring until complete elimination of the
ethanol deriving from the hydrolysis of the TEOS plus the
necessary quantity of water in order to achieve the
20 stated final composition. The composition of the gel is:
0.91 Si0, : 0.09 GeO, : 0.005 Al.0; : 0.25 R(OH),
3.5 H;0
The mixture obtained is introduced into an autoclave
internally 1lined with polytetrafluoroethylene and is
25 heated to 175°C for 12 days.
The X-ray diffraction pattern of the solid obtained after
filtering, washing with distilled water and drying at
100°C indicates that it is ITQ-22.
EXAMPLE 5:



23. Use according to claim®6, wherein the organi c conpounds are

hydr ocarbons derived fromfractions of natural or synthetic petroleum 15
24. Use of zeolite 1TQ 22 according to claim6 in a process for the

al kyl ati on of aromatic conpounds, wherein an al kyl ati ng agent sel ected
anong an al cohol, a polyal kyl ated aromati c conpound and m xtures thereof is
made to react under al kylation conditions,gith a starting 20 aromatic
conpound in the presence of a catalyst, said catalyst being I TQ 22. 25. Use

according to claim24, wherein the startin romati ¢ conmpound_is sel ected
fromthe group con %Etsl P Is ﬁéﬁ%@tﬁéﬁﬂ}%éf%’r@r Qﬁa‘é%n%_,sample
phenant hrene ¥ subsbhids edidar 'avaéhé/tﬁfcéfeEgﬂ%osggioli‘fS%.i SHNIF $8m

claim 24, wherein the starting aromatic conmpound Is sel ected anong
al kyl benzene, t3@talady|the ke examida phenant hr ene, hydr oxybenzene,

hyd ht hal , , d h h ,
Al coxybenzene.  al AT haF et EEBpSAIPACHre ARAC Evgfar 7 Ene.

27. Use acbor digtrderiptlarohidk i whestad n(Thesh. ablfykeat itihtagent . psgseifecied
anmong an ol efin, an al cohol and m xtures thereof and said olefin and said
al cohol cont aiSPYUGRR t D0 darbdit st onEle U IREEr QbtdiRi WY t 0 RERF M6,

wherein the 1Qahjaddalidw agRnbm) 2 @ Bebralikyhal edh o5 omabig LamRAund. of he
starting aromati ¢ conmpound i's a non-al kylate romatic c ound, and 1n
whi ch during thelmixdddent ilon apo0beagt ame aldddd gr eupm | $hiemangf.@rred fobdm

t he pol yal kyl at ed aromatic,.conpound _to the starting aromatic, 15_c ound.
29. IE)Jseyaccgr &St a?ﬁ%égn\%rﬁfr efiﬁs§8't|fﬁeaol yﬁ??gf“&?‘g&rér oh®it ilé%ggnB%und

contains ab | easlpdng Aliith Htouh WY AhtcONMUdieetd 0 ZniPat Lo Oo£aERON
atoms. 20 30. Use according to claim28 wherein the starting aromatic

conpound is s@tdanad gy endaem thpthiydnalisiambriheBEOphphant thene,
substituted bqﬂgﬁgg%$ ngahé%ﬁgﬁgéngght$ gPe’iﬁ“”§ﬂﬂéﬁgé%g ﬁ?éﬁ%gﬁﬁgetﬁgd 25

substituted phenanthr according to claim we
pol yal kyl at ed saratrest i £ resciTpodimisb s St poh y i Ther apybbetizena afd dHe gdBmrisng
aromatic COWD%UFIGd? iSSiObzenZ:en%J%o Ge0522 : 0.01 Al,0, : 0.25 R(OH),
15 15 H,0
The mixture obtained is introduced into autoclaves
internally 1lined with polytetrafluorocethylene and is
heated to 175°C for 12 days.
The X-ray diffraction pattern of the solid obtained after
20 filtering, washing with distilled water and drying at
100°C indicates that it is ITQ-22. The solid obtained is
calcined at 580°C for 3 hours and the X-ray diffraction
pattern shows that the structure is maintained. The
chemical analysis of the calcined zeolite indicates that
25 it has a composition that accords with the molar ratios
Si/Ge = 5 and (Si + Ge)/Al = 30.
EXAMPLE 6:
This example illustrates the synthesis of Ti-ITQ-22.
0.3 g of Ti(IV) tetraethoxide are added to 9.26 g of
30 tetraethylorthosilicate (TEOS). After that, 39.97 g of a

solution of 1,5-bis (methylpyrrolidinium) pentane



32. Use according to claim?24, wherein the starting aromatic conpound is
benzene, the al kylating agent is propylene and in which the al kyl ati on
procedure produces cunene as al kyl ated aromatic conmpound. 5 33. Use
according to claim 24, wherein the al kylation reaction is conducted at a
reaction tenperature of between 60 and 350C. 10 34. Use according to claim
24, wherein the alkylation reaction is co cted at a pressure between 1.4
and 7.0 MPa. 35. Use according to claim24, wherein the 15 al kyl ati ng agent

and the starti aronmati.c conpound. are present in a proportion_of between 2
and 20, in the PPEIERELIE  ((haOldehl ySOREIARInge bt o RGUEBRLPRFF 28T
wherein the stpygi-d@id8 al@Meidco cypasdd haghanzeggganghdhe Aldyl i ng
agent is propylene and the alkylated aromatic conpound that is obtained is
cumene; the alg§rmansanr egcideonares chisdadest FThea missttuion isenbettat tioe

carried out 2o Fee ke BRI Ski Exdho BhERy CBnBLELRTRIRNBRREER Srubie) of

reagents |ises &#ehawed QePiwifdglérbmuthelhgddolizeibeazenneprepy pnesehar
ratio is between 2 and 20. 37. Use according to claim®6, characterised in
that the 30 nelRRFPEFAEBNtEIREIEY aRf | ¥akse&d &8 0¥@ehl V=2 iachigiieocsbe

sel ected ambngs et 8! EYRa2XLARELAN LALACCHTES Ampost AIATE CLAOTRAYNGS

usi ng an oxi di si ng agent sel ec anong H202 or “peroxi hydr operoxi des
or organic per@cédsSi@8. UseOaggo€dbng to 6l aknrép, charactoeriss &AM ;t hat
the 5 material  c q%g%ns Sn and is used as a catalyst in a process selected
anong oxidatio%’%r esses of the BaeyerVilliger type. 39. Use according to

claim6, aqharacterisgd hixthaé ébeaifednisriatrb8ubsqdiagoaagabakyetakvd a
process sel ected annngbOX|dat|on processes of the Meerwei n- Pondorf-Verl ey

type. 40. Use Heker@ahlyt olénadm 8itkhapatvbetsaflrarershyilkaelsand: edisal
is used as a teln pLoO S.se ed anong hydroi soneri sation
TR e T D ERE R R

processes of ion o rhs with isoparaffins and

al kyl ati on of PHematrasyp ddfbrateionspatteknobél she solid obtained after
AL AS A AR A LA LA A? A {sy. A9?. A o ,
As. Ay. As. A?. K WERERDG,  Nasatingy WAEhp digtilled water and drying at

. As. Ase. AqA, . Ao e AfndBcatls ABRat 16 £ MHgleA?. AL AL.A AR A
EXAMPLE 7:
This example illustrates the synthesis of Sn-ITQ-22.
To 5.00 g of tetraethylorthosilicate (TEOS), 15.12 g
of a solution of 1,5-bis (methylpyrrolidinium) pentane
20 dihydroxide (R(OH),) containing 1.20 equivalents of
hydroxide in 1000 g are added, and then 1.26 g of
germanium oxide are dissolved. After that a solution of
0.105 g of tin (IV) tetrachloride pentahydrate in 2 g of
water 1s added. The mixture is left to evaporate with
25 stirring until complete elimination of the ethanol
deriving from the hydrolysis of the TEOS plus the
necessary quantity of water in order to achieve the
stated final composition. The composition of the gel is:
0.67 Si0; : 0.33 GeO, : 0.0083 SnoO, : 0.25 R(OH),
30 : 3.5 H0O
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5 as additive of the catalytic cracking catalyst of a
vacuum gasoil.

The catalytic components described in example 8 were
used as additive of the catalytic component described in
example 9 in the catalytic cracking of a wvacuum gasoil

10 whose characteristics are given in table V The catalysts
are provided on two separate beds in the reactor as
described in Journal of Catalysis 1997, 165 (1), p. 102.
In the upper zone, 1.5 grams of catalyst of example 9 are
placed, and in the lower =zone 1.34 g of catalyst of

15 example 8.

Table V. Properties of the vacuum gasoil

Density (1°5°C) g cc™* 0.9172
Aniline point (°C) 79.2
Sulphur (% by weight) 1.65
Nitrogen (ppm) 1261
Na (ppm) 0.18
Cu (ppm) < 0.1
Fe (ppm) 0.30
Ni (ppm) 0.2

Vv  (ppm) 0.40
ASTM D-1160 (°C)

5% 319
10% 352
30% 414
50% 436
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70% 459

90% 512

VABP (°c) Y 435

K (UoP) 11.82

Average molecular weight 407

10

15

20

Aromatic carbon (% by weight) |22.96
Naphthenic carbon (% by|15.16
weight) 61.88
Paraffinic carbon (% by

weight)

Y VABP = volume average boiling point

The reaction conditions were 520°C, reaction time of
30 seconds, 2.34 grams of catalyst and catalyst/feed
ratios by weight of 0.59, 0.73, 0.95, 1.35 and 2.38, the
quantities of gasoil fed being 3.76, 3.07, 2.35, 1.65 and
0.94 grams. The gases produced were analysed by gas
chromatography, the 1liquids by simulated distillation
(ASTM D-2887) and the coke was measured by analysis (IR)
of the CO, formed during the combustion. The conversion
is defined as the sum of the yields of gases H, and C; -
C, coke and gasoline (boiling point < 235.4 °C).
The composition (PIONA: Paraffins, Isoparaffins, Olefins
and Aromatics) and quality (RON: Research Octane Number)
of the gasoline fraction were determined by gas
chromatography using the “detailed hydrocarbons analysis”
computer program supplied by VARIAN and the correlations
shown in the publication: Lugo, H.J., Ragone, G., and
Zambrano, J., Ind. Eng. Chem. Res. 38, 2171 (1999). The
results obtained by interpolation at 80% of total
conversion are shown in table VI. The use of the zeolite

ITQ-22 as additive of zeolite USY (USY/ITQ-22 Catalyst)
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increases the yield of olefins C3 and C4 with respect to
the base catalyst (USY), with a slight drop in the yield

of gasoline. Also, the gasoline obtained has a lower

aromatics content when the catalyst contains the additive
ITQ-22.
It is important to note that the propylene/propane

ratio obtained 1is greater when ITQ-22 is used as

additive, this result being highly beneficial from the
point of view of a possible industrial process.

Table VI. Selectivities and ratios of interest in the
catalytic cracking of gasoil at 520°C and feed time of 30

s. Fresh additive.

CATALYST Usy USY/ITQ-22
CAT/OIL (g/g) 1.50 1.37
CONVERSION % 80 80
GASOLINE % 45.9 40.3
GASES % 28.1 33.0
COKE % 6.0 6.7
Cl1-C4 fraction

HYDROGEN $% 0.12 0.10
METHANE % 0.88 0.88
ETHANE % 1.04 1.04
ETHYLENE $% 1.99 2.21
PROPANE % 3.42 3.75
PROPYLENE % 5.18 7.09
ISOBUTANE % 8.89 9.25
NBUTANE % 2.23 2.41
NBUTENES % 3.28 4.07
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ISOBUTENE % 1.08 2.22
Ratios
BUTENE / BUTANE 0.39 0.54
PROPYLENE / PROPANE 1.51 1.89
ISOBUTANE /NBUTANE 3.99 3.84
H, + C1 + C2 3.92 4.14
ISOBUTENE / NBUTENES 0.33 0.55
ISOBUTENE / ISOBUTANE 0.12 0.24
H, + C1 + C2 / ISOBUTANE 0.44 0.45
Cc3 / C4 0.56 0.60
ISOBUTENE + ISOBUTANE / TOTAL C4 0.64 0.64
ISOBUTANE / NBUTANE 0.08 0.14
H, + C1 + C2 / ISOBUTENE + ISOBUTANE 0.39 0.36
ETHYLENE / ETHANE 1.91 2.12
ETHYLENE / PROPYLENE 0.39 0.31
Composition of the gasoline % by
weight 75.81 77.63
AROMATICS % 11.85 9.13
ISOPARAFFINS % 6.90 5.62
NAPHTHENES % 3.43 3.71
OLEFINS % 2.02 3.91
PARAFFINS % 90.68 91.04
RON 86.31 86.80
MON 41.6 36.7
RON barrel 39.6 35.0
MON barrel 0.91 0.94
ISOAMYLENES %

EXAMPLE 11:
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The present example’ illustrates the use of a
material prepared according to example 5 and activated by
calcination in air at 580°C for 3 hours as a catalyst in
alkylation of benzene with propylene.

An activated sample of the material prepared
according to example 5 was made into cake form, selecting
the particle size between 0.25 and 0.42 mm, in order to
carry out the reaction. The zeolite (0.55 g) was diluted
with silicon carbide (0.59 - 0.84 mm) in a ratio by
weight of 8iC/zeolite of 5. The diluted catalyst was
introduced into a tubular steel reactor of diameter 1 cm
and 100 mL.min' of N, was passed under standard
conditions at 150°C for 1.5 hours. The temperature was
then lowered to 20°C and the N, stream was cut off. At
this point, benzene was fed (1200 uL.min™*) and the
pressure was raised to 3.5 MPa. Once the pressure had
reached 3.5 MPa, the temperature was raised to 125°C and
the propylene started to be fed (270 pL.min™?), the molar
ratio of benzene/propylene being 3.4.

The results of converted propylene are presented in
Table VII.

Table VII: Conversion and selectivity in alkylation of
benzene with propylene at 125°C, B/P = 3.4 mol.mol’?,
WHSV prop = 6 h™* , P = 3.5 MPa for the catalyst Al-ITQ-

22 prepared according to example 5.

Reaction Conversion Selectivity referred to propylene

time (%) (%)

(min) Cumene DIPB NPB Others

15 95.62 93.09 6.70 0.04 0.17
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60 98.02 93.01 6.73 0.05 0.22
100 97.23 93.89 5.75 0.03 0.33
140 96.30 95.83 3.83 0.03 0.31
180 97.94 95.55 4.27 0.03 0.15

In this example, very high values of selectivity to
cumene can be seen along with very low values of NPB and
diisopropylbenzene (DIPB), less than those obtained using

5 - zeolite Beta as catalysts wunder the same reaction
conditions. The results obtained with a commercial
zeolite Beta of Si/Al = 13 supplied by Zeolyst (code
CP811) are shown in Table VIII.

10 Table VIII: Conversion and selectivity in alkylation of
benzene with propylene at 125°C, B/P = 3.4 mol.mol™?,
WHSV prop = 6 h™* , P = 3.5 MPa for a commercial catalyst
of éeolite Beta (Si/Al = 13).

Reaction Conversion Selectivity referred to propylene

time (%) (%)

(min) Cumene DIPB NPB Others
20 98.07 91.35 8.45 0.04 0.16
90 97.36 92.41 7.35 0.05 ' 0.19%
160 98.54 90.84 8§.85 0.05 0.26
210 99.65 93.28 6.49 0.05 0.18

From a comparison of the results presented in Tables
VI and VIII, it can be seen that zeolite ITQ-22 displays
greater selectivity to cumene and less to n-propylbenzene
than zeolite Beta, which 1is the =zeolitic catalyst

20 currently most used for producing cumene.
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EXAMPLE 12:

The present example shows the influence of the
reaction temperature on the conversion and selectivity
for alkylation of benzene with propylene using the same

5 catalyst as in example 11, the rest of the reaction
conditions being the same as in example 11.
The results of the conversion with the reaction time

are presented in Table IX.

10 Table IX: Conversion and selectivity in alkylation of
benzene with propylene at 150°C, B/P = 3.4 mol.mol’?,
WHSV prop = 6 h™ , P = 3.5 MPa for the catalyst Al-ITQ-

22 prepared according to example 5.
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20 98.51 97.25 2.62 0.06 0.07

60 98.70 94.17 5.62 0.07 0.14

100 99.41 96.10 3.77 0.06 0.07

180 99.31 95.04 4.74 0.06 0.16

EXAMPLE 13:
The present example illustrates the use of a
5 material prepared according to example 5 and activated by
calcination in air at 580°C for 3 hours as a catalyst in
alkylation of benzene with ethylene.
An activated sample of the material prepared according to
example 5 was made into cake form, selecting the particle
10 size between 0.25 and 0.42 mm, in order to carry out the
reaction. So, 0.55 g of the zeolite was diluted in 1.57 g
of silicon carbide (0.59 - 0.84 mm). The diluted catalyst
was introduced into a tubular steel reactor of diameter 1
cm. The activation of the catalyst was the same as in
15 example 11. In the present example the reaction
temperature was 220°C, with 2.90 mmoles of benzene and
0.30 mmoles of ethylene being fed, the pressure of the
process being 3.5 MPa. The results obtained are presented
in Table X.
20
Table X: Conversion and selectivity in alkylation of
benzene with ethylene at 220°C, B/E = 9.6 mol.mol !, WHSV
ethyl = 1.0 h"* , P = 3.5 MPa for the catalyst AL-ITQ-22

prepared according to example 5.
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mind the olefin/oxidising agent molar ratio used in this

example,
EXAMPLE 15:
This example illustrates the use as a catalyst of a
20 sample Ti-ITQ-22 prepared according to example 6 and

activated by calcination in air at 580°C for 3 hours for
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L"10% & () - 22 prepared according to example 6 and activated by
15 calcination in air at 580°C for 3 hours, as a catalyst
for the epoxidation reaction of cyclohexene with terc-
butyl-hydroperoxide.

9.270 grams of cyclohexane and 3.180 grams of terc-
butyl-hydroperoxide are placed in a glass reactor. The

20 reaction mixture is heated to 60°C and 0.600 grams of
activated catalyst Ti-ITQ-22 are added. After 5 hours of
reaction at this temperature with stirring, a 4%
conversion of olefin is obtained with respect to the
maximum possible, bearing in mind the olefin/oxidising

25 agent molar ratio used in this example.

EXAMPLE 17:

This example illustrates the use as a catalyst of a
sample Sn-ITQ-22 prepared according to example 7 and
activated by calcination in air at 580°C for 3 hours in

30 the Baeyer-Villiger reaction between cyclohexanone and

hydrogen peroxide.
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ketone is obtained with respect to the maximum possible,
bearing in mind the ketone/oxidising agent molar ratio
used in this example.
10 EXAMPLE 18:

This example illustrates the use as a catalyst of a
sample Sn-ITQ-22 prepared according to example 7 and
activated by calcination in air at 580°C for 3 hours for
the Baeyer-villiger reaction between adamantanone and

15 hydrogen peroxide.

0.250 grams of adamantanone and 0.259 grams of
hydrogen peroxide (35% in water), dissolved in 1.530 g of
dioxane, are placed in a glass reactor. The reaction
mixture is heated to 90°C and 0.025 grams of activated

20 catalyst Sn-ITQ-22 are added. After 7 hours of reaction
at this temperature with stirring, a 22% conversion of
ketone is obtained with respect to the maximum possible,

bearing in mind the ketone/oxidising agent molar ratio

used in this example.
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CLAIMS

1. A microporous crystalline material of =zeolitic
nature which, in the calcined state and in the absence of
5 defects in its crystal lattice manifested by the presence
of silanols, has the empirical formula
x (M;/nX0;) : Yy YO, : Z GeO; : (1 - z) sio,
in which:
M is H+ or at least one inorganic cation of charge
10 +1;
X is at least one chemical element of oxidation state +3,
preferably selected from the group consisting of Al, Ga,
B, Fe and Cr;
Y is at least one chemical element with oxidation state
15 +4 other than Si and Ge, preferably selected from the
group consisting of Ti, Sn and V,
characterised in that
x has a value less than 0.2, preferably less than 0.1 and
can take the value zero,
20 y has a value less than 0.1, preferably less than 0.05
and can take the value zero,
z has a value less than 0.8, preferably between 0.005 and
0.5 and can take the value zero,
and in that the material, as synthesised, has an X-ray
25 diffraction pattern with values of angle 26 (degrees) and

relative intensities (I/I,) concordant with

26 (degrees) * 0.5 Intensity (I/I,)
8.02 Vs
8.43 vs
9.31 m




f 109! & ()-&Y f10%! & ()-' Xe&Y f10%! & ()-Si R/ [:, =&Y f10% &# @LO%& () -
89VA09& ()- &# 109K ()- &&H10VEE ()-: &&H10MN& ()-: &&H10%& ()-: RVUA&Y f
& 109%f& ()- & & 10%f& ()- &10%f& ()-101010 & 810% () -
&HYL0%E ()-m [:vU4&Y f & Lz 10%: & ()-1& &Lz 10%f& ()-1& &z 10%f& ()-I
& 10%f& ()- & 10%f& ()- & 10%f& ()-|[:vUL&Y f & &L810%f& ()-& &9
7°10% f& ()-& &L310% & ()- &9I310% & ()- ,89+S 10% & ()-

&L(z10% f & ()-vV6&Y f Lt10%z& ()-Lt 1ocyaz§L - & 10%z& ()-10ff 10ff 10f f
&Y0-10% f & ()- &% 7TMLO%£& () @#/ARQFRUVRRV
Lt 10%2& ()-/ Ki qLt 10%8 7% () - Lt 10%2& () - Lt 10%2& () - Lt 10%z& ()-9?EIOTU / vV
6/ Ki gLt 10%z& ()- Lt 19§az& ()-Lt10%z& ()-Lt{10%z& ()-Lt10%z& ()-UY_ej otdDv
V6/ Ki qLt 109%2z&" ()- Lt 10%2z& ()- Lt 10%z& ()- Lt 10%z& ()-Lt 10%z& ()- Lt 10%z&
()-tuyt TAVVG/ Lt 109288 (3Lt 109%22& ()- Lt 109%a& () - L1 10%2& ()- L1 10%2& ()-/K
i g=sR1vV6/ *&$10%-| " é%‘ Y3"10%#&' ()- Y3"10%t& () -

Lt 10%z& ()-/Ki qqLt 109&2& ()-| [ NA4/ 1001010 %2" 109&' ()-Z 4y2" 10%&' () - Z
110%& ()-q /&$10% & ()-q 4@$10% & ()-\|[:-410MtM " 1098MME () -

G'10%& ()- Y3 G'10%& ()- Y3 G'10%& ()- q L' 10%t& ()-

10%t& () - bAALOREBME y2 109t& ()- S*10%t& ()- "10%t& ()- |yt 10%t& () -

10%#& () - 1OMMLQMAN A HAMENM ative intensity between 20 and 40%;

s is a strong relative intensity between 40 and 60%, and

5 vs is a very strong relative intensity between 60 and
100%.

2. A microporous crystalline material of zeolitic nature
according to claim 1, characterised in that, in the
10 calcined state, it has an X-ray diffraction pattern with
values of angle 26 (degrees) and relative intensities

(I/I,) concordant with

20 (degrees) * 0.5 Intensity (I/I,)
6.97 m

8.00 vs

8.40 vs

9.28 m

10.62 vs

20.18

21.74 m

22 .54 vs

15 where
m is a medium relative intensity between 20 and 40%;

s is a strong relative intensity between 40 and 60%, and
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vs 1s a very strong relative intensity between 60 and

100%.

3. A method for synthesising the microporous
5 crystalline material of claim 1 or 2 in which a reaction
mixture containing
a source of Si0,,
optionally a source of GeO,,
optionally a source of other tetravalent element or
10 elements Y, preferably Ti, V, Sn,
optionally a source of other trivalent element or
elements X, preferably Al, B, Ga, Fe, Cr,
optionally a source of inorganic cations M of charge +n,
one or several sources of organic cation R, preferably
15 1,5-bis (methylpyrrolidinium) pentane, and
water, '
is subjected to heating with or without stirring at a
temperature between 80 and 200°C, preferably between 130
and 200°C, until achieving crystallisation, characterised
20 in that the reaction mixture has a composition in terms
of molar ratios of oxides lying in the ranges
ROH/Si0, = 0.01-1.0, preferably 0.1-1.0
M;/nOH/S10, = 0-1.0, preferably 0-0.2
X,03/810; = 0-0.1, preferably 0-0.05
25 Y0,/Si0, = 0-0.1, preferably 0-0.05
Ge0,/S10, = 0-4, preferably 0.005-1
H,0/8i0, = 1-100, preferably 1-50

4. A method according to claim 3, characterised in
30 that the organic cation 1,5-bis (methylpyrrolidinium)

pentane is added in dihydroxide form or in the form of a
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mixture of hydroxide and another salt, preferably a
halide.

5. A method according to claim 4, characterised in
5 that a quantity of crystalline material is added to the
reaction mixture, preferably with the characteristics of
the material of one of claims 1 and 2, as promoter of the
crystallisation, said quantity lying in the range 0.01 to
20% by weight with respect to the total of inorganic

10 oxides added, preferably between 0.05 and 10%.

6. Use of a microporous crystalline material of one

of claims 1-2, characterised in that it is used as a
component of a catalyst 1in a process selected among

15 processes of cracking, hydrocracking, gentle
hydrocracking of hydrocarbons and/or functionalised
hydrocarbons, a process of isomerisation of 1light
paraffins, a process of deparaffining or
isodeparaffining, a process of alkylation of isoparaffins

20 with olefins, a process of alkylation of aromatics and
aromatics substituted with olefins, alcohols,
polyalkylated aromatics or mixtures thereocf, an acylation

process, and an oxidation process.

25 7. Use according to claim 6 in a catalytic cracking
brocess of organic compounds wherein the catalyst
includes =zeolite ITQ-22 as sole =zeolitic component
embedded in a matrix, or zeolite ITQ-22 material together
with at least one second zeolitic component embedded in a

30 matrix.
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8. Use according to claim 7 wherein the‘said at least one
second zeolitic component is formed by =zeolitic
structures containing pores delimited by rings of 14
members, by rings of 12 members, by rings of 11 members,

by rings of 10 members and mixtures thereof.

9. Use according to claim 7, wherein at least part of the
catalyst particles comprise a second zeolitic component
selected among one or more of the group comprising

zeolite faujasite ¥, ZSM-5 and Beta.

10. Use according to claim 7, wherein said catalyst is
partially or wholly constituted by a single type of
particle with the =zeolite ITQ-22 material and said at
least one second zeolitic component being present in the

same particle.

11. Use according to claim 10, wherein the said second
zeolitic component is zeolite faujasite Y under the form
of one or more of its variants selected from the group
consisting of zeolite faujasite Y, ultrastable zeolite
faujasite Y, zeolite faujasite Y fully exchanged with
rare earths, zeolite faujasite Y partially exchanged with
rare earths, ultrastable =zeolite faujasite Y fully
exchanged with rare earths, ultrastable zeolite faujasite
Y partially exchanged with rare earths and mixtures
thereof, =zeolite ITQ-22 being present in quantities
between 0.1 and 60% by weight with respect to the total
of zeolitic components, and zeolite faujasite Y in a
quantity between 0.1 and 99.9% by weight with respect to

the total of zeolitic components, the rest of the
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composition of the catalyst up to 100% being formed by

the matrix.

12. Use according to claim 11, wherein at least part
of the particles of the catalyst comprise:
- 0.1-40% by weight of the zeolitic material ITQ-22 with
respect to the total weight of zeolitic components,
and |
- 0.1-99.9% by weight of the =zeolite faujasite Y with

respect to the total weight of zeolitic components.

13. Use according to claim 7, wherein said catalyst
consists partially or wholly of at least two types of
particle, with 1ITQ-22 and said at 1least one second

zeolitic component being present in different particles.

14. Use according to claim 13, wherein the catalytic
cracking catalyst comprises:

0.1-40% by weight of particles containing zeolite ITQ-22
with respect to the sum of zeolitic components, wherein
each particle comprises 10-70% by weight of zeolite ITQ-
22;

0.1-99.9% by weight of ©particles of conventional
catalytic cracking catalyst based on zeolite faujasite Y,
wherein the percentages are indicated with respect to the

sum of zeolitic components.

15. Use according to claim 13, wherein said catalytic
cracking catalyst in addition comprises particles
containing zeolite ZSM-5, the composition of the catalyst

being:



1 109$& ()- @/ KkSc! sS3+4/ F ! 10%& ()- @ ! 10%8& ()- @ ! 10%& ()- @

1 109%& ()- @KkSc! F | 109$& () - @t RL+4/ &z 1098& ()-@& z 109 P & ()-F

1 109%$& ()- @KkSc! F 1 109%& ()- @ ! 10%& ()- @wxy| ~uT3/ &s10%@ @& () -
10%@#@' ()-10$10$10$ & z 109%& ()-!& z 10% & ()- & z 10%& ()-~|[:uT3/
S@10%@¥@ ()-f 710%@F@ ()- / 10%@¥@ ()- ' 10%@F@ ()- 10%@F@ ()-
109%@ @ ()-&2| 29, 310@@L, 2T 10%@ @ ()-Z,4bg 10%@& ()- Lg 10%@@ ()- Lg
109%@ @ ()- =~ S&I0%@ @ ()- S 10%@ @ ()- #bA310@@ k"10%@@% ()-

el () EI0SIE O FARERE ) 1 0eE ), Inga0eege
"109%#& () - 64#{ v W@t " WOUR# S dpedt "H8%H be( )tdtall OUSESHE OF fzeolitic
components,
- quantity of zeolite ITQ-22 + ZSM-5 is a maximum of 80%
5 Dby weight, with respect to the total weight of zeolitic
components, and
- the ratio by weight between zeolite ZSM-5 and zeolite

ITQ-22 lies between 10 and 0.

10 16. Use according to claim 7, whrein the matrix contains
at least one binder selected among silica, silica-
alumina, alumina, P,0; and combinations thereof, and
optionally also a conventional additive for catalytic
cracking.

15
17. Use according to claim 7, wherein any of the zeolitic

components also contain a maximum of 8% by weight of

phosphorus.

20 18. Use according to claim 7, wherein any of the zeolitic
components are exchanged with ions selected among
divalent ions, trivalent ions, divalent and trivalent

ions, and rare earths.

25 19. Use according to claim 7, wherein any of the zeolitic
components comprise compounds of vanadium introduced in a

post-synthesis stage.

20. Use according to claim 7, wherein any of the zeolitic
30 components comprise cerium introduced in a post-synthesis

stage.



| 4" 109%8#& ()- 14"10%rY& ()- |4"10%HQ8 ()- #9> zY8vUWA10@ 310%BHSE ()-g
"109B#S& ()-f "109& ()-f x"10%#& ()-f- "10%t& ()-f-!"10%d& ()-f

| $=AVU410@ Z10% $z& ()- ' 10%$z& ()- 10%$z& ()- 10SHS10SHSHI0SHS y8

109B#S& () - 6S109B#S& () - AEHg{ Z9vU410@ @ 1098& ()-F @ 1098& ()-F

Y3"10% $z& ()- !Y3"10%h& ()-  Z10%$z& ()- Z10%$z& ()-/BHT]|[9vU410@
133"10% z & ()-3 * 10%$z& ()- $10%hz& €)-y $10%$z& ()-y #3 10%z& ()-
#3 10%$z& ()- ] vW10@ "109%$& ()-s' sS 10%$g& ()-S 10%$g& () - 10$10$10$
33"109%& ()-3 33"10% & ()-30 &Y8vUW410@ } "10%8& ()-s "10%& ()-s
"10%g%9& ()-s "10%B& ()-s N "10%$g& ()-s-!f "10%' ()-sé& | obUA1l0@
10%$z& () - 1081058108 66CORMBRG()to al2ih0%M$gkhérein the catalyst is

formed of particles with a size between 20 and 400

micrometres.

5
22. Use according to claim 7, wherein the catalytic
process is selected between a catalytic cracking process
in fluid bed (FCC) and a deep catalytic cracking (DCC)
process.

10

23. Use according to claim 6, wherein the organic
compounds are hydrocarbons derived from fractions of

natural or synthetic petroleum.

15 24. Use of zeolite ITQ-22 according to claim 6 in a
process for the alkylation of aromatic compounds, wherein
an alkylating agent selected among an alcohol, a
polyalkylated aromatic compound and mixtures thereof is
made to react under alkylation conditions with a starting
20 aromatic compound in the presence of a catalyst, said

catalyst being ITQ-22.

25. Use according to claim 24, wherein the starting
aromatic compound is selected from the group consisting
25 of Dbenzene, naphthalene, anthracene, phenanthrene and

substituted derivatives thereof.

26. Use according to claim 24, wherein the starting

aromatic compound is selected among alkylbenzene,

30 alkylanthracene, alkylphenanthrene, hydroxybenzene,
hydroxynaphthalene, hydroxyanthracene,
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contain from 2 to 20 carbon atoms.

28. Use according to «claim 26, wherein the

10 alkylating agent is a polyalkylated aromatic compound,
the starting aromatic compound is a non-alkylated
aromatic compound, and in which during the alkylation at
least - one alkyl group is transferred from the
polyalkylated aromatic compound to the starting aromatic

15 compound.

29. Use according to claim 28 wherein said
polyalkylated aromatic compound contains at least one
alkyl group which comprises from 2 up to 20 carbon atoms.

20

30. Use according to claim 28 wherein the starting
aromatic compound is selected among benzene, naphthalene,
anthracene, phenanthrene, substituted benzene,
substituted naphthalene, substituted anthracene and

25 substituted phenanthrene.

31. Use according to claim 28 wehrein the
polyalkylated aromatic compound is polyisopropylbenzene
and the starting aromatic compound is benzene.

30
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propylene and in which the alkylation procedure produces

cumene as alkylated aromatic compound.

5
33. Use according to claim 24, wherein the
alkylation reaction is conducted at a reaction
temperature of between 60 and 350°C.
10 34. Use according to c¢laim 24, wherein the

alkylation reaction is conducted at a pressure between

1.4 and 7.0 MPa.

35. Use according to claim 24, wherein the
15 alkylating agent and the starting aromatic compound are
present in a proportion of between 2 and 20, in the

presence of the catalyst.

36. Use according to claim 24, wherein the starting

20 aromatic compound is benzene and the alkylating agent is
propylene and the alkylated aromatic compound that is
obtained is cumene; the alkylation reaction is carried

out at a reaction temperature between 60 and 350°C; the
pressure at which the alkylation reaction is carried out

25 lies between 1.4 and 7.0 MPa; the spatial velocity (WHSV)
of reagents lies between 0.2 and 10 hours™® and the

benzene/propylene molar ratio is between 2 and 20.

37. Use according to claim 6, characterised in that the
30 material contains Ti and is used as a catalyst in a

process selected among selective oxidation processes of
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39. Use according to claim 6, characterised in that the
10 material is used as a catalyst in a process selected
among oxidation processes of the Meerwein-Pondorf-Verley

type.

40. Use according to claim 6, characterised in that the
15 material is used as a catalyst in a process selected
among hydroisomerisation processes of olefins, alkylation
of olefins with isoparaffins and alkylation of aromatics

with olefins or alcohols.



