1 M CROPOROUS CRYSTALLI NE ZEOLI TE MATERI AL (ZEOLITE I TQ 22), SYNTHESI S
METHOD THEREOF AND USE OF SAME AS A CATALYST TECHNI CAL FI ELD OF THE

| NVENTION 5 This invention belongs to the technical field of mcroporous
crystalline materials of zeolitic nature, useful as catalysts or
conponents of catalysts for separation and transformation processes of
organi ¢ conpounds. 10 STATE OF THE ART PRI OR TO THE | NVENTI ON Zeol ites
are mcroporous crystalline materials formed froma crystal lattice of
TA tetrahedwacrbpPohousharrer stALEING r ZreLTEe MYTFRIWL I | (IEJIXTE t hree-

di mensi onal structure containing channels and/or cavities 15 of nol ecul ar

di mensi ons. Z%kir THRETIF oA BIHCRr iTARRECE NANY | BSHerfeF alSAMpr 8Sends
atons with f§§#giygfidation state +3 or +4, such as for example Si, GCe,
Ti, A, B, nd so on. Wien any of the T atons has an oxi dation

state | ess tieoHNfcAalhEIELYSOR| THRt INUVENTDONEd di spl ays 20 negative
charges which are conpensated by neans of the presence of_ organic or

i norgani @ cati onsThs t HeViEdrirtel sbedprneavits esheor ganiel fdl edulsds afd H20

can al so be ho in_th S ﬁng awvi i S hn ge

manner, them%(géﬁﬁg%é%u%on%%z?%]ggﬂg% t he zrglo llgte;%%ca%egélfgcregrgég%ﬁfed
by means of dherfiol | @i ngaeapiystsal ofor puhgon&n{M 1oXR)ra¥aYP2tz Rforw
H20 wherein Mis one or several organic or inorganic cations 30 of
charge +n; X§R2bAELIOF séVér al LY YAPERT - EPRMERESCCYSES orfef or °§E9BE Al

tetraval ent @5@3@555.9%& ally Si; and 2

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 toc a three-
dimensional structure containing channels and/or cavities
15 of molecular dimensions. Their composition 1is wvariable
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 ocoxidation
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 alsc be housed
in those channels and cavities so, in a general manner,
the chemical composition of the zeclites can be

25 represented by means of the following empirical formula:
x (M, X0z} :y YO z R : w HyO
wherein M is one or several organic or inorganic cations

30 of charge +n; X 1s one or several trivalent elements; Y

is one or several tetravalent elements, generally Si; and



R is one or several organic substances. Al though by nmeans of
post-synthesis treatnent the nature of M X, Y and R and the val ues of
X, Yy, z and w can be varied, 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 nmethod of preparation. The
crystalline structure of each zeolite, wZth a specific system of
channel s and cavities, gives rise to a 10 characteristic X-ray

diffraction pattepRe Whi cByenabl esgathemst.e shendickf enantiated fy am.gach
ot her. Many zeolites have been synthesised in the presence” of "an organic
mol ecul e whieh aetss-ayrdhstigctures tirect hiqgnagene. cfhel,organkcand R

nmol ecul es whi ¢ t as 15 structure directing agents (SDA) generall
contain nit?9 e%:€% WﬁéPFscpﬁ§o§?ti§n and @ g% giVE”}iEE t%gg%%%1et¥e
organi ¢ cati@nsmiBatl hecs@a6csioncedim, ThecMobEl i 828 1 anOfy oy el s,
species during the synthesis of zeolites can be carried out in the

presence> 20feilomMingroupstand badics regdicorh whpehseancbe i r odueedieas

t he hydroxide of the SDA.itself, such as.f.qr exanple_ tetrapropyl ni um
hydr o1 de. | noRREEASETor i eat T t T B HAGor FOE | Ghs teb DTUGGt e

mobi | i sing ageapsrkbibRe synthesis of zeolites, for exanple patent
EP- A-337479 25 describes the use of HF in H20 at | ow pH as a nobilising
agent of silica fBret IfeysyimtlHddies dfrzebiree oASMECh Newdrtteel esstit e

use of fluoride iens LP.tDO 8¥”Eﬁgﬁhélsi nHEREv4sLLablg Lromithe, ., ,
i ndustrial po nt o? V|gm/tﬁan the use o 8&#, given t Rat the presence of
fluoridedi onsh80acequitesct e nise of fspect abnniberiealrs iwhibe syathesis
equi prent as e |+ 8% SPEEE L SR TALIEM: O, Lhe, Wagke, vaters and gases.
Many zeolites have been synthesised in the presence
of an o©rganic meolecule which acts as a structure
directing agent. The organic molecules which act as
15 structure directing agents {SDA) generally ccntain
nitrogen in their composition and can give rise to stable
crganic cations in the reaction medium.
The mobilisation o¢f precursor species during the
synthesis of zeolites can be carried cut in the presence
20 of OH groups and bkasic 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 icns can also &act as mckilising agents in the
synthesis c¢f zeoclites, for example patent EP-A-337479
25 describes the use of HF in H;0 at low pH as a mcbilising
agent of silica for the synthesis of zeclite ZSM-5.
Nevertheless, the use of fluoride ions in the synthesis
is less desirable from the industrial point of view than

the use o©of CH, given theat the presence of fluoride ions

30 requires the use of special materials in the synthesis



Fluid catalytic cracking (FCC), or its variant deep catalytic cracking
(DCC), together with steamcracking, 5 are the units which nost
contribute to the production of C3-C5 ol efins. Mreover, FCC contributes
approximately 30% of the gasoline streamin the refinery. The
production of propylene in the FCC can be increnented by nodifying the
operating conditions of the unit, such as 10 increasing the tenperature
of the reactor, for exanple. Nevertheless, this solution entails a

consi der abl eeqiinghease 49 gases apd gspeciial | ¥ rieAtHrdesi sed 1y gaste
Better results are obtained using new conpositions of catalysts
i nvol vi ng t heausesofngdedkEee -ni xtures. The use 15 of zeolite ZSM5 as

additive in FCC cgi&l gsts i ol efins

L sO. . ' '
(see for exanple paf‘enfsgt%é-%g‘}lgg%%%?k{ﬁ%-ggg@ ;?afﬁ_%gﬁggiﬁ?gﬁg%&%%;

US- 3894934; IS 3996782;cdekd3RP280cC US- 4399218y and HUSst 43 428aandng,
Buchanan, J.S. and Adewuyi, Y-G, Applied 20 Catal ysis: A CGeneral, 134,
247 (1996): MadafheFupits Jourdialnaft Gl §idhste 200 (1he pygdpebgen, of

247 (199); Wedahh iRl Gl 8- 2 .
Vol - 76 495-11603) - TRAT 1 hELhCTadtct Ton o Zeol s ZehPECkTBHBERY

decrease in 8oy gas, ark angafclease ksAr2d5mt herproporti oaf Oheayonmatrnes in
the gasoline. This is particularly inportant fromthe point of view both
of produci Ngr AR FhePBasé P OPHe &icelid JthecFEES otef PhsingREMEBEBECPHI |y

propyl ene, andq ok, oRLaiMNg G G g1 eb8a0f 5 ofil 9B roctanelbar r el gasqli ne
wth a |l ow aromat?/cs content, 30 finding other alternative zeolites to
zeol i t e 12SM bncwhiashngadtieng: aspamtand: t 0¥etofe zewldtter f alpasekemylell

vou! o orovi e LighL oL ns Ak mof ru Losg o sl ne. gy,
increase in gases and especially in undesired dry gas.
Better results are obtained using new compositions of
catalysts invelving the use of zeolite mixtures. The use

15  of zeolite ZSM-%5 as additive in FCC catalysts alsc leads
te an increase in C3 and C4 olefins (see for example
patents US-3758403, US-3769202; US~-3894831; US-38%40933;
US5-3894934; USs-3926782; US-4309280; UsS-4309279; and US-
437458 and Buchanan, J.S8. and Adewuyi, Y-G., Applied

20 Catalysis: A General, 134, 247 {1896); Madon, R.J.,
Journal of Catalysis 128 (1), 275 (1981). Nevertheless,

it is known (Studies in Surface Science and Catalysis,

vol., 76, 498 (1923)) that the introduction o¢f =zeclite
Z5M-5 procduces a decrease in dry gas, and an increase in

25 the proportion o¢f aromatics in the gascline. This is
particularly important from the point cf view both of
producing an increase in the yield of C3-C5 clefins, and
especially propyvlene, and of obtaining a high yield of
high cctane/barrel gasoline with a low aromatics content,

30 finding other alternative zeclites to zeolite ZSM-5

which, acting as an additive of =zeolite faujasite Y,



direction such as zeolite MCM 22, Orega, L, nordenite BEA and ITQ 7 (see
for exanple: J. Catal. 165, 102 (1997) ; 5 Stud. Surf. Sci. and Catal.
46, 115 (1989); the patents: US-5314612; EP-4B9324; US-974292;
US--4137152; EP-350331; FR-2661621; WO 0170905). Neverthel ess, the need
persists to inprove known procedures by neans of using new catalysts
with better 10 performance in cracking. 4Wth regard to the use of
zeolites as catalysts in alkylation processes of aromatics, cunene is of

particul ar iptgigst p%%vqgeawi@éﬂiablé@ﬁnghehﬂrt%du%irﬁ)ﬂnduﬁ?f EP@QO' oafgd

acetone. Nunerous works have been devel oped 15 using acid catalysts.
general refegencéion.calahgstiss awrdlprecesisese useckrcantbditauntni nhis

"Encycl opedi a, of _ Chem cal Processing and sign", J.J. MKezta and WA.
Cunni ngham E‘%H%FE?OV §4CNppS 38° Btg1§§57. Th&Megeky fat MEK 45 dEs SESf

benzene withs propyicene, (ase Webk as:4013e8ekiyng g hi;gh converabon afyy) .
propyl ene and a high selectivity tothe nonoal kyl at ed product

i sopropyPbenZtnd. Coarendri.alawi r@dtesimi ni hbsiih§s8ehe quantiattynafs :n-
propyl benz 2 orned., .G.ven that i1, 1.s djiffi to _separate
cunene and ﬁE’% %y?gé%%éngﬁoﬁgfg%ét’ho ,‘Hs QSbééqgggﬁj?%ti IEﬁjégi%@%,?’li't

can be understopdetbat ;the-yiebdosef NPB has to be as | ow as possible and
in all cases very low during the alkylation of benzene with propylene.
Zeol i tes have beellevisebhasesat alyfst s nfegd t RErsabkyl at$ onirafr arsondnioes: and

so, for exanip}g 8 }SQt b"3J/S'm Qnézg%57usdjh%‘? r}lggs cza‘?:%l N SZSVIM- n3%el e
catal yst for a?ﬁy‘?atl on“of benzené wt Q1C)ropyl ene. ]?’Sﬁever el 6Ss,"%due
probabl y0t o phefsmabhcdi anetesckingits channels, this zeolite displays
| ow sel ectivity for ‘ ,
With regard to the use of zeolites as catalysts in
alkylation processes of arcmatics, cumene 1s of
particular interest as a.raw materizl for the production
of phenol and acetcne. 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. MckKezta and W.A.
Cunningham Editors, V.14, pp. 33-55 (1982). The
alkylation process of benzene with propylene, as well as
20 seeking & high conversion o¢f propylene and a high
selectivity to the monoalkylated product iscopropylbenzene
(cumene), also requires minimising the quantity of n-
propyl benzene (NPB) formed. Given that it is difficult
to separate cumene and NPE 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.
Zeclites have been used as catalysts for the
alkylation of aromatics and so, for example, patent US-

30 429457 describes zeolite Z8SM-5 as a catalyst for

alkylation of benzene with propylene.



t he desired process. There al so exist nunerous patents which describe
the use of Faujasite and nodified 5 Faujasites as catalysts for the
production of cunene by alkylation of benzene with propylene. Zeolite Y
can be wused as a catalyst but it is necessary to work with high

benzene/ propyl ene ratios in the feed. This leads to high costs in the
recycling of benzene- Zeolite Beta has aPso 10 been claimed as a catal yst
for al kylation of benzene with propylene in various patents such as for

exanpl e: US- 4891488 rtBe2030786ucER 432804, FP-1439634:1 EP16208899r oFhis

zeolite produces good results in activity and selectivity, but its
behavi our coutd speretlar, boths weehliser ddard ave sedvecseVeeyivotvar doINPB
and as far as t he sngiliEécof th%1cakgl¥gtois ccherned% The use %f a
new zeolite (MM HasPFEEERETy BedrT cf &f fred” THe OB ect of PERE" TS
present invemhien i sldds@einmevi dena nakerical ofaNattl e that eddified
advant ageously be applied 20 in processes of separation and
transf or Fat i bBAVDORSHFEGANISE cotipolirtlss &hH Fbre F@AUctlcar |§L | £9MEBe &Y an

active zeolitj TRAU f C i ni TpQunds ng _nore
speci ficall yé#f/g%%gg?ﬁo% rg%:?%%ﬁg gg%?vg%%%%rgﬁat g?g?gg?g gn%%rgt igg
petrol euns, asetekk as datdlhet 2utalkyliad i oacps ocegstof warkmatiites highe

pore topolo of this new zeolite confers on jt  properties for acting as
an additi veg%?“%%BF(PéOPéZ&FE@i 8 t19Si freathg yéﬁi%dfo?}?ﬁ ut @224t Py il<9?‘

cracking (FQQ s8I t$, +Hy QdAiNng Y Ay W& ds, of 3ight+ ol gbt Asnwkt R13.0i gh
30 octane-barrel nunber of the gasoline produced, as well as 6 reduction
in the éént entenfcaromati es Bncthelgasolfiomeailiiyletnpar bSobewizehet e thase
catalyst. u%%%%g?&%@ 951TQEIE§¥§Nga ents such as for example: US-
4891458, US-5030786, EP-432814, EP-4396322; EP-629599.
This =zeclite produces good results 1in activity and
selectivity, but its behaviour could ke better boeth with
15 regard to selectivity towards NPB and as far as the
stability of the catalyst is concerned. The use of a new
zeolite (MCM-22) has recently been claimed.
The object c¢f 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 1ts use as an active
zeolitic compound for the cracking of organic compounds
and more specifically hydrocarbon fractions derived from
natural or synthetic petrcleums, as well as 1in the
259 alkylation process of aromatics.
The pore topology of this new zeclite confers on it
properties for acting as an additive of zeoclite 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 prcduced, as well as



5 The present invention achieves the objectives defined above by neans
of a mcroporous crystalline material of zeolitic nature, also
identified as "I TQ 22" or "zeolite ITQ 22", its nethod of preparation in
the absence of fluoride ions and its applications. This 10 material, in
both its calcined formand synthesi sed uncal cined, has an X-ray
diffraction pattern that is different ffomthat of other known zeolitic
materials and which is therefore characteristic of this material. The

X-ray diffraetdede paht enntot the teaterd@la dchQe kS 22 ase syhtheshsed, has
been obtained by the powder nethod enploying a fixed divergence slit and
using K, , reeiaafbachrehtiCuthghbgspaceeenyEs-characterised by the

val ues of angle 28 (degrees) and relative intensities (1/10) of the nost
intense reflections which are shown in 20 Table I, with Ia being the
intensity ofpEéeRDPEBIONNOENBEE PRVENTHORh i s assigned a value of 100. The
relative intensities have been expressed in the following terns: m

medi um i Rt ensi ty {het &R S2Otand H0BHt1@N = SEPRTSENt s t y OPDEERBER S40

and 60% anddé’%i @g i%ﬁ&‘géi tgé’y(k}géa"}fse” 50 and %g?%or‘é%y EE;Q‘EQJ%%G |
20 (degrees) 578, 0 .4 9.31 Intensity F VS VS m
material of zeolitic nature, alsc identified as “ITQ-22"
or “zeclite ITQ-227, its method of preparation 1in the
absence of flucride ions &and its applications. This
i0 material, in koth 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-
15 22, as synthesised, has been obtained by the powder
method emploving 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/I4) of the most intense reflecticns which are shown in
20 Table I, with Iy being the intensity of the most intense
peak which 1is assigned a wvalue of 100. The relative
intensities have been expressed in the fcollowing terms: m
= medium intensity {between Z0 and 40%); s = strong
intensity {between 40 and 60%) and vs = very strong

25 intensity (between 60 and 100%).

Table I
26 (degrees) = 0.5 Intensity (I1/1g)
8.02 Vs
8.43 VS
9.31 m




10.64 20.26 21.81 22.53 vs ms vs Once calcined and in the anhydrous
state, the material accords with the general formula 5 x (ML/nX02) Y Y02
z G002 (1 - z) Si02 wherein "x" possesses a value |less than 0.2,
preferably less than 0.1 and can take the value zero; "y" has a value

|l ess than 0.1, preferably less than 0.05 and can 10 take the val ue zero;
"z" possesses a value less than 0.8, préferably between 0.005 and 0.5
and can take the value zero; Mis one or several inorganic cations of
charge +n; X is onme o054 several chem cal éekenent's of oxidation state +3
(A, Ga, B, Fe, Cr) and Y is one or severdl chemcal 15 elenents with

oxi dation state +4 ¥tff than Si and Ge ([Ti, Sn, V). Nevert hel ess,
dependi ng on the synt is nethod and on %he calcination or later
treatments, it is possible for defects ta“exist in the crystal lattice,
which are 20 mani f ext exls by the presence of|{v8i -OH (silanol) groups. These
defects have not been included in the above enpirical formula. Table |
shows the val ues of angle 20 (degrees) and relative intensities (l/1c)
of the most 1ntensgce25chethaehi 0ag ol e cpanden iy, i hact ograp
zeolite ITQ 22 after being calcined in order to ep m nate organi'c
conpounds ocekudedailnaicts ridst etithr thehereeemg 1s foamd 1es

5 x  (M;/nXO05) i vy YO, =z GeO : (1 — z) 8i0,

hyS 2

wherein “x” possesses a value less than 0.2, preferakly
less than 0.1 and can take the value zero; “y” has a
value less than 0.1, preferably less than 0.05 and can

10 take the wvalue zero; “z” possesses a value less than 0.8,
preferably between 0.005 and 0.5 and can take the value
zero; M is one or several inorganic caticns of charge +n;
X 1s one or several chemical elements of coxidation state
+3 (Al, Ga, B, Fe, Cr) and Y 1is one or several chemical

15 elements with oxidation state +4 other than Si and Ge
(Ti, Sn, V).

Nevertheless, depending on the synthesis method and
on the calcination or later treatments, 1t 1is possible
for defects to exist in the crystal lattice, which are

20 manifested by the presence of Si-OH (silanol) groups.
These defects have neot been 1included in the above
empirical formula.

Table II shows the values of angle 20 (degrees) and
relative intensities {I/Io) of the most intense

25 reflections of the powder X-ray diffractocgram zeolite

ITQ-22 after being calcined in order to eliminate organic



have the sanme neanings as in Table |I. Table 11 26 (degrees) 0.5 6.97
8.00 8.40 9.28 10.62 20.18 21.74 22.54 Intensity (I/10) mvs vs m
vs mmyvs 5 The positions, widths and relative intensities of the peaks
depends to a certain degree on the chemi cal conposition of the material,
as well as on the degree of hydration and crystal size. In particular,
when the 10 lattice is conposed solely of silicon and germani um oxi des,
with aratio Si/G = 3.8 and it has been synthesised using the

quat er nary asw@pbUAdsatdcen ubicht bis i ¢petihylepyirargl iwhetainh, pent aned as s
structure directin agent, the material as synthesised displays an X-ray
15 diffracti%ﬁvﬁaﬁgérﬁamﬁk@eﬁﬁaﬁg§h6ﬁn1PnTFP§ﬁré'I. This diagramis
characteri sed by the val ues of angle 26

Tabkle II
28 (degrees) * 0.5 Intensity {I/Ig)
6.97 m
8.00C Vs
8.40 Vs
©.28 m
10.62 : vs
20.18 m
21.74 m
22.54 Vs

The positions, widths and relative intensities of
the peaks depends to a certain degree on the chemical
compositicn of the material, as well as on the degree of
hvdration and crystal size. 1In particular, when the

10 lattice is compesed scolely of =silicon and germanium
oxides, with a ratio Si/Ge = 3.8 and 1t has bheen
synthesised using the guaternary 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/Iy) that are shown

in Tabkle 1II1II. The relative intensities have been
expressed in the fellowing terms: w = weak intensity
20 (between 0 and 20%}); m = medium intensity (between 20 and
40%); s = strong intensity {between 40 and €0%) and vs =

very strong intensity (between 60 and 100%).



(degrees) and relative intensities (1/10) that are shown in Table I1I
The relative intensities have been expressed in the followng terns: w =
weak intensity 20 (between 0 and 20%; m= nmediumintensity (between 20
and 400); s = strong intensity (between 40 and 60% and vs very strong
intensity (between 60 and 100% . Table IIl1 20 (degrees) 0.5 6.96 7.12
8.02 8.43 9.31 10.64 10.95 13.83 16.11 16.31 18.68 19.58 19.95
20.11 20.26 20.68 21.54 21.81 22.27 22.53 22.70 22.91 23.03
23.18

Table III
26 {(degrees) + 0.5 Intensity (I/1g)
6.96 W
7.12 W
8.02 Vs
8.43 Vs
9.31 m
10.€4 Vs
10.85 w
13.83 W
16.11 W
16.31 W
18.68 W
19.58 W
1¢.95 w
20.11 m
20.26 m
20.68 W
21.5%4 W
21.81 5
22.27 w
22.53 VS
22.70 m
22.91 W
23.03 W
23.18 W
24.22 w
24 .33 w
25.30 W
26.44 ' W




24.22 24.33 25.30 26.44 9 Intensity (1/10) wwVS VS MVS WWWWWW
WMmMmMmWwWWS WVS MWW W W W

10
27.65 W
28.14 W
28.52 w
29.03 W
29.68 w
29.9C W
32.28 w
33.26 W
35.98 W

The X-ray diffraction pattern of the above sample of

ITQ-22, after being calcined at 580°C 1in order to
eliminate organic compounds occluded in its interior, is

5 shown in Figure 2. This diffractogram is characterised by
the values of angle 26 (degrees) and relative intensities
{I/I1,) 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 zeclite ITQ-22

10 as synthesised and in the calcined state demonstrate the

thermal stability of the material.

Table IV
28 (degrees) * 0.5 Intensity (I/Ig)
6.97 m
7.12 W
8.00 Vs
8.40 Vs
9.28 m
9.87 W
10.62 Vs
10.92 W




ww 10 27.65 28.14 28. 52 29.03 29.69 29.90 32.28 33.26 35.98 ww
wwwwwww The X-ray diffraction pattern of the above sanpl e of

| TQ 22, after being calcined at 580C in order to elimnate organic
conmpounds occluded inits interior, is 5 shown in Figure 2. This
diffractogramis characterised by the values of angle 28 (degrees) and
relative intensities (l/la) that are shoWwn in Table IV, where w, m s
and vs have the sane nmeanings as in Table Ill. The conparison of the

X-ray diffractogram, eprresponding to zeolfife I TQ 22 10 as synthnesi sed

and in the calcined state denonstrate the | thermal stability of the

material. Table 1\M3.81 W
15.04 W
16.04 W
16.14 W
16.2¢ W
18.63 W
19.52 W
20.18 m
20.63 W
21.48 W
21.74 m
22.21 W
22.54 VS
23.04 W
24 .17 W
25.23 W
26.33 W
27.58 W
28.02 1
28.22 W
28.42 W
28.92 W
29.62 W
32.24 W

The present invention alsc refers to the preparation
method of IT(¢-22. This is carried out in basic medium, in
5 the absence of flucride icns and comprises heat treatment

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



2e (degrees) 0.5 6.97 7.12 8.00 8.40 9.28 9.97 10.62 10.92
Intensity (I/10) mwvs vs mwvs w11 11.62 13.81 15.04 16.04 16.14
16.26 18.63 19.52 20.18 20.63 21.48 21.74 22.21

12

130 and 200°C, of a reaction mixture containing a scurce
of Si0; (such as for example tetraethylorthosilicate,
colloidal silica, amcrphous silica), optionally a source
of GeC,, one or various corganic cations, amcng which can
5 be 1,5-bis (methylpyrrcolidinium) pentane, and water. The
organic caticns are added te the reacticon mixture in the
form of salt {(for example, a halide, preferabkly, chlcride
or bromide) cor hydroxide, and in addition a source of
alkaline or alkaline earth ions 1in the form of hydroxide
10 or in salt form can also be added.

Optionally, it is ©possible to add a source of
tetravalent element or elements Y other than Si and Ge,
preferably Ti, Vv, Sn and/or trivalent elements X,
preferably Al, B, Ga, Fe, Cr The addition of this element

15 cr elements can be done prior to hezating of the reaction
mixture or in an intermediate moment during that heating.
It can occasionally be convenient to also add crystals of
ITR-22 (ketween 0.01 and Z20% by welight with respect to
the inorganic cxides taken as a whole, preierably between

20 0.05 and 10% by welight) as promoters of the
crystallisation {(sowing) at some stage of the
preparation. The ceomposition of the reaction mixture
accords with the general empirical formula:
r ROH : s M;/CH : t Xo0s : u YO, : v GeO;

25 S1i0, : w H;0
wherein M is one or several inorganic cations of charge
+n; X 1is one or several trivalent elements, preferably
aAl, B, Ga, Fe, Cr; Y 1is one or several tetravalent
elements cther than S1 and Ge, preferably Ti, Sn, V; R is

30 an organic cation, preferably 1,5-bis
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{(methylpyrrolidinium) pentane; and the values of r, s, t,
u, v and w vary in the ranges

r = ROH/S5i0; = 0.01-1.0, preferably 0.1-1.0

5 = M;/,O0H/5i0; = 0-1.0, preferably 0-0.2

t = X043/810; = 0-0.1, preferably 0-0.05

u = Y0,/5i0, = 0-0.1, preferably 0-0.05

v = Ge0;/5i0; = 0-4, preferably 0.005-1

w = H;0/5i0; = 1-100, preferably 1-50

The heat treatment of the reaction mixture can be
done statically or with stirring of the mixture. Cnce the
crystallisation is complete, the solid preduct is
separated by filtration or centrifugation and dried. The
later calcination at temperatures above 350°C, preferably
between 400 and 900°C, produces the decomposition of
organic remains occluded in the interior of the zeolite
and their exit, leaving the zeolitic channels free. The
calcination can be done in the presence of N; followed by
calcination in air, cor direct calcination in air can be
carried cut, or an extraction of the organic matter with
mineral or crganic acids can be performed, or the crganic
material can be eliminated by treatment with ozone.

After having been calcined, the material is
pelletised. The means by which the catalyst is pelletised
are well known in the literature, using a diluent such as
for example S5i0; or Al,03 or a clay, zirconium, magresium
oxide or mixture thereot, in propeortions of
zeolite/diluent of between 20 and ¢5%, preferably between

40 and 90% by weight.



wwww w The present invention also refers to the preparation nethod of
| TQ 22. This is carried out in basic nmedium in 5 the absence of fluoride
ions and conprises heat treatnent at a tenperature between 80 and 200C,
preferably between 12 130 and 200C, of a reaction mxture containing a
source of Si02 (such as for exanple tetraethylorthosilicate, coll oidal
silica, anorphous silica), optionally a Sburce of Ge02, one or various
organi ¢ cations, anong which can 5 be 1,5-bis (nethylpyrrolidinium

pentane, and;mater . e nOr gani @mg@amaﬁtar %h@dd%dlélqlé&e(;é@@%g@ncm
m xture in the formof salt (for exanple, a halide, preferably, chloride

or bromi de) e hydreoddewiand adm a@de@uan s@lsciree of salkaiénel opcid

al kaline earth jons |fn t he fog % i de %gﬂorgj salt formcan al so
be added. Optionaffy;°ft i'8™Boss Pé’t ad 42 &6 tetraval ent

el ement or elements ¥elhRerothaneShkmaRd G tRLEl a@RlysTi soMit S apd/ or

trivalent elenments X, preferably A, B, Ga, Fe, O The addition of this

el enent 5 oriRezABnEsidan Heplond matoweetrb theariing -6f JtShem@aheqionat
m xture or |n ane{_‘_gtcure di gL e, oment . durl g heatl ng. can
occasi onal | y-Be" S6AvehI ent Pt ardo add crysta 16 25* (“ﬁet REEA©E. 01

and 20% by weéghéewi thioespaed t 0104 he niinergai c @)élp@e@iltn@kenoa;s atwhol e,
preferably between 20 0.05 and 10% by weight) as pronoters of the
crystal | i satfORCERbRARGF at CSofB1dt afe 6Pt heeaprephr AETBRI2THES - The

conposi tion f%tige Sgacééggh§ggtLg§i aqueous solution of acid lies

10 between 0.05 and 1, and preferably between 0.1 and 0.5 by
welight.

The resulting material, whether or not treated with
acid, but containing acid centres in its structure, once
it has been calcined at a temperature between 450 and

15 700°C, is used as a catalyst.

The ITQ-22 material can be used in the following

applications:
As  an additive of catalytic cracking catalysts for
hydrocarbons, and for organic compcunds in general.
20 As a compeonent of hydreocracking and gentle hydrocracking
catalysts.
As a component or additive of isomerisation catalysts for
light parezffins.
As a component of deparaffining and isodeparaffining
25 catalysts.
As an alkyletion catalyst of iscoparaffins with olefins
and alkylaticon o¢f &aromatics and aromatics substituted
with olefins, alcohcls or polyalkylated aromatics, and
more specifically as a catalyst for the alkylation of

30 benzene with propylene.



accords with the general enpirical fornmula: r ROHs M/"OHt X203 U Y02 v
Ge02 25 Si02 w H20O wherein Mis one or several inorganic cations of
charge +n; X is one or several trivalent elenents, preferably A, B,
Ga, Fe, Cr; Y is one or several tetravalent elenents other than Si and
Ge, preferably Ti, Sn, V; Ris 30 an organic cation, preferably 1,5-bis
13 (net hyl pyrrolidinium pentane; and tHe values of r, s, t, u, v and w
vary in the ranges r = ROHHSiQ2 = 0.01-1.0, preferably 0.1-1.0 S =

ML/ " OH Si Q2 gz 0-gl. Q:atFHl%stH ably Qr@12t9ch =rX20846h6R =pBeBelabpyeferably
0-0.05 wu = Y02/Si02 = 0-0.1, preferably 0-0.05 v = Ge02/Si 2 0-4,
preferably GOO5Hioyw T 4alyigire ©f1- 3005 tpLefterabfyome 56C10CTHeC hedd

treatment of the reactjon mxtur : done _stat | I ,
stirring of YHe i X Culrdés.’ O"—’l]gégt h§h9§$§§§3I I?%ata?@s(dlr(si%éb%p gtg,ﬁ?%%lgol id
product is sepiaieddy dtidgaddonmor centrifugation and dried. The

| ater cal cination at tenperatures above 350C, preferably 15 between 400

and 900CY prioduEasathe tdecohpBsi EREACBf L GrYai™s r eRBFAS BEEYUddd A%t he
interior of ‘géeglli[ggndgpg_\;%eiéyeg(ﬁi/é | eaving the zeolitic channels
[ e ‘done’ i i T he

free. The calcination can presence of N2 followed by
calcinationam aéspeotatliyechbredkeirndti asei niai r azan e 20ddarived odt,
or an extraction of the org{gnic matter m neral or

i
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means by which the catalyst is pelletised

1G dimensional topology with a system of ©pores and
dimensions different from any other zeolite used so far
in FCC catalysts. This zecolite contains pores formed by
of 8, 10 and 12 membered rings connected, and 1t 1is
precisely this tcpology which gives rise to a specific

15 Dbehaviour in cracking catalysts.
In its use a&s a cracking catalyst, the zeolitic material
ITQ-22 can be the only zeolitic component cf the catalyst
embedded in & meatrix, or it can be accompanied by at
least cne second zeclitic component, both embedded in a

20 matrix.
When ITQ-22 is accompanied by another zeolitic component
or components, said second =zeclitic component can be
formed of =zeclitic 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 BReta, ITQ-7,
zeolite faujasite Y, SS2-33; zeclitic 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



25 are well known in the literature, using a diluent such as for exanple
Si 02 or A1203 or a clay, zirconium magnesium oxide or m xture thereof,
in proportions of zeolite/diluent of between 20 and 950, preferably
between 40 and 90% by weight. 14 In an alternative enbodi nent, the
calcined catalyst can be treated with an aqueous sol ution of a m neral
acid such as for exanple HNOB, H2SO4, H3P04, HC104. By neans of
treatment of that aqueous solution of 5 mineral acid, a pH of between O
and 1.5 is reacher: atTotespermmdutes between,20Mand2200Cahe amiktrerperi od
bet ween 10 and 400 m nutes, depending on the concentrations of acid and
the treatmerfthaXdmlerature. The ratio of catal yst to aqueous sol ution of

actd 1ies 10 betupgn§,05 apd. 1enand Beglagablyhetnean O.Jc ank0. 2, by

wei ght. The resulting naterial, er or "not treate acid, but
contai ni ng agdrtkcentpestiall ysost nhnellliyepforce ingl ehasydreent cabct nedeat a
t enper ature between 450 and 15_700 is used as a catalyst. The 1 TQ, 22

C
mat er i al >carf e usB88 iTREhel 30l FSWAg pbl Fogt iGHS AL A aaddi F§ 97 of

catal ytic cracking catalysis Lok sydr ogarbons,cand Jor aqrganhe compeunds
in general. 20 As a conponent of hydrocracking and gentl e hydrocracking
catal ysts. Asma cohponenbeddeaddnt iaveadfr iixsorferid ard oni clat apysterdlory

| i ght paraffins.

g As a col onent of dg {affinin gndtésodgggraiéiy%ﬁg 25
catal ysts. ASHAFRSI2Atioh %gtgwﬁs? %? ?%%p%?%??l%% Wi Th of ef f fis
22 and zeclite faujasite Y in one or more cof its variants
10 selected from the group formed from zeclite faujasite Y,
ultrastable =zeoclite faujasite Y, =zeclite faujasite Y
fully exchanged with rare earths, zeclite faujasite Y
partially exchanged with rare earths, ultrastable zeolite
faujasite Y fully exchanged with rare earths, ultrastable
15 zeclite faujasite Y partially exchanged with rare earths
and mixtures thereof. Preferably, said second =zecolitic
component o©f the type faujasite Y 1s present in
guantities between 0.1 and 99.9% by weight with respect
tc the total weight of =zeclitic 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 1s
formed by the matrix containing components well known in
the art, such as kaolin, alumina and silica, being able
25 to also contain P3Cs.

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

30 cracking catalyst preferabkly comprise:



and al kyl ati on of aromatics and aromatics substituted wth ol efins,

al cohol s or polyal kyl ated aromatics, and nore specifically as a catal yst
for the alkylation of 30 benzene with propylene. is As a catalyst in
acylation reactions, preferably in acylation reactions of substituted
aromati c conpounds using acids, acid chlorides or anhydrides of organic
acids as acylating agents. 5 As catal ysts; in oxidation reactions,
preferably of the Meerwein-Pondorf-Verley type. An especially preferred
use is as an addltlve of catalytic cracking catalysts for_hydrocarbons,
and for organfclefpolinds Si¥ Gerfth dine Zewtitel ¢ Tr 22T hak ATRnféewio?

di mensi onal 1 0pgl ogy. bi Lhed: 5y3t em.of -pores, and; . dLmenghona,dLf f er ent

from any ot her ite used so n FOC catal ySts I's zeolite
cont ai ns pores(ﬁd&ﬂﬁd&ﬁy bef w&ichl anfl iﬂaﬂaﬁm&fmbrﬁhggaemmnedfed;tand

it is preC|s this topolo ich give rls .to a specific 15
behavi our %?%%RFnbocégﬁl§g¥§ FRIPES ﬁgezﬁg St LFacRYRG"EAt Sl yst, the

zeol i ti Csnat erialynl T Zaseamnb@raeﬁlgal féréeggg&gc cepporentreft sbhe sy
catal yst = embedded in a matrix, or it can be acccnpani ed by at [east one

second zeol i f¢rmcoapdnertt abothadmbedded tilnldy 20 melbel Xy WheptikTOLR22 s
acconpani ed b another zeollt () conB?nent canponents, sai d sgcgnd
0 ﬁﬁng

zeolitic cod%%ngﬁt cﬁhtbe "$ or Wea° zgofFﬁféesf‘ dE Bl eéf8a*

zeclitic stractdies cag-aini pgdpayLesd deti mdLo anél Ngscdfd 14e2%itic
menbers, such as for exanple SSzZ-24, CIT-5, UID-1; zeolitic structures
cont ai ni ng poRESr #eli AFEe@MRPCbefgsh of Mt ebebe 38ehiBECT BF LEXARPI e

Zeo"tel%etaITéIEb7and sald second zeolitic component being present
in different particles, the catalyst being a physical
mixture of particles of different nature. So, in this
case, each zeclite would be incorporated separately into
a matrix. The final mixture of the catalyst would be

15 formed by a mixture of at least two types of particle,
with each type of particle incorporating a different
zeolitic compenent. The final mixture would preferably be
formed by a type of particle that includes 1TQ-22 in a
matrix, and by a second type of particle that includes

20 zeolite faujasite Y in &ny 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 ITQ-22 and particles with
zeolite faujasite Y in any of its two forms.

25 When zeclite ITQ-22 is used in a cracking process
with ancther =zecolitic compconent or components, with the
zeolitic compcnents being embedded in different types of
particle, the «catalytic <cracking catalyst preferably
comprises:

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

22 with respect to the sum of zeolitic components, in



zeolite faujasite Y, SSZ-33; zeolitic structures containing pores

delimted by rings of 11 nmenbers, such 30 as for exanple NU 86;
structures containing pores delimted by rings of 10 nenbers,
for 16 exanple ITQ 13, ZSM5, SAPO 11, MCM 22, and m xtures

zeolitic
such as
t her eof .

Moreover, for the cracking process the catalyst can consist partially or
whol Iy of a single type of particle 5 with the material 1TQ 22 and the

said at | east second conponent being present in the catalyst

in the sane

particle, enmbetdedekbhapratticXe Samgrpaeti che7pkeber ablightcotiprzises tat
| east two zeolitic conmponents which are ITQ 22 and zeolite faujasite Y
in one or notE20f<its variants 10 sel ected fromthe group forned from

zeol e fauj asi (@ Yoo Ul agl abie zeel i terfaugsiia X zealigeninulasite

Y fully exchange

with rare’ earths, zeolite faujasite Y partia

exchanged wi¢dnvaneieantihs,catdastabl eraedlinge ¢auvphgste YHdaddy on

exchange AIJAPLEEBartHRE AFPNiS&ur 8 tWBrEbr . ©

zeolitic coppepenteaf chhenkypenf a4 ashietYci 8oRpBAEALsLN
between 0.1 and 99.9% by weight with respect to the total

exchangeg x%h rare earths, ultrastable 15 zeo]it f:ugﬁrglﬁfr&a%%a(rj

0.1 and 60%byrovelght withovesnast Lo, dhe totaloyeiaht olngselit

conmponent s. of “thfe“Cat al'yst conposition 1s ~ for e

tially
a$&cond

guantities
wei ght of
zeolitic conponenis, thiet hcade 2Dateitdgist oftalwitt 8cKTOSE2 bei Angab&iwden

e

icC

or, .
matri x

contai ni ng cospearehsswel tokinowned n in heaatt cl1sgcho s kadlddental tgpea and
silica, being able 25 to also contain P205. When zeolite I TQ 22 is used

in crackPng tobet eftawsh 421 edStVeond ofAEPCIEEI PR Lt orponéh

wher ei n exists at least a third type of particle,

third zeolite woculd be included in a matrix.

zeollite is preferably ZSM-5.

in which

t LARde

a

This third

Of course, and as 1s known in the art, a final

15 catalyst could also contain other particles with the aim

of, for example, and without being Jlimiting,

improving

fluidisation, trapping contaminants (such as for example

metals, nitrcgen, Na®), converting beds, trapping SOx.

In

particular, an FCC catalyst could contain these types of

20 additicnal particles mentiocned.

In the catalytic cracking catalyst described which

contains ITQ-22, zeollte faujasite Y and

Z5M-5,

physical mixture of separate particles is preferred

a

in

which the zeclitic components are to be Zfound in the

25 following proportions: Zeclite faujasite Y at no le

28

than 20% by weight with respect to the total weight of

zeolitic components; zeolite ITQ-22 + Z3M-5 at a maximum

of B80% by weight, the ratio by weight between zeclite
ZSM-5 and zeclite ITQ~22Z lying between 10 and 0.
30 When the catalyst contains zeclite ITQ-22 and at

least two other zeolitic cemponents, contained

in



the zeolitic conponents are enbedded in the sane particle, at |east sone
of the particles of the catalytic 30 cracking catalyst preferably
conprise; 17 - 0.1-40% by weight of the zeolitic material 1TQ 22 with
respect to the total weight of zeolitic conponents - 0.1-99.9% by wei ght
of the zeolite faujasite Y with respect to the total weight of zeolitic
conponents. 5 In its use in cracking procgsses, zeolite ITQ 22 can form
part of a catalyst partially or wholly constructed of at |east two types

of particle j ]l the.zegl i-t] terjial 1TQ 22 and, said at | east one
second zeol i F?&:%ﬁgggrl gF a?%%%%%ﬂggd%%gh I’Y%hf%’l LR FESRE st i al
10 I TQ 22 angrsdiedadegonrdczeaki zise-conponent being present in different
particles, the catal yst being a physical mxture of particles of
different nature.F85, 44 t1hi% 1RaS&2C&adH z&d19 t& wol <k beanncorporiateed

separately 1Aboc adld | Xendbe fLDBLSM Yiair & ofrdhg catglyst youl d be 15
formed by a mxture of at |east two types of particle, "W each type of
particl ed ncpepbiatilpg aF @i f frertedtystzeokht¢ic campoaent. ddrecdimal ciext ur e

woul d preferably.b fgrrred b a,tgpg of Earti.cle that includes 1TQ 22 in
a mtrix, aﬂaf§§C§e§e 8ﬁle§%8V6P patEitEr8atAgE /i REFudes 20 zeolite
faujasite Y in anynhef dahe 1dighf e;saemiépéémiﬁEluE@Ui&ﬂ#&eﬁtsenp}ﬁgge%éien a

second matrix. An FCC catalyst would be formed by this type of sai
m xture of PaFtidFesveparti dhes wpthlyTOo22p apde par ttilctwsh witthey zealki t e

ool L Y ADB0LGRl, 115 URJETT ZEIER SeRlALe L0220 S edn o
zeol i ti d0conpongats hkenrgnenbedded ddudidiiffeer endudiypess of c1paE1 i chaonyhe
catal ytic crggrlgfiagg.cat al yst preferably
The zeolitic components can include one or more TV
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 alsoc include phosphorus. Likewise, they
can 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 subseguent to the synthesis of the zeclite.
Both when the zeclitic 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 varicus 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), zeoclite 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



conprises: 30 - 0.1-40% by wei ght of particles containing zeolite 1TQ 22
wWth respect to the sumof zeolitic conponents, in 18 which each particle
conprises 10-7C% by wei ght of zeolite [1TQ22; - 0.1-99.9% by wei ght of
particles containing a conventional catalytic cracking catal yst based on
5 faujasite type zeolite, in which the percentages are indicated on the
sum of zeolitic conponents. In the case 4that the catalyst for use in
cracking conprises I TQ 22 and anot her zeolitic conponent or conponents,

contained i mpparticbes efacti fEppentort Y@ﬁtaﬂ-}QstSaEQr@@b@bysiarcaﬂol‘ﬂ@yesa
conposition in which there exists at least a third type of particle, in
which a thiene zedbl heeewell Bhbezenth bdedoPmran@@ifi x. This third zeolite

is preferabl SM 5. rs i 0 in.the a _g,fLpa 15
cat ol yst ol ORI B E5he SFREoffer aactrar 68 uy TR E AL 37 m T8 22 Bp i
exanpl e, andsoi ¢ hoablbei 8gcbipbheng, ahapioving chkui dEsatsoponteapphng
contam nants (such as for exanple netals, nitrogen, Na+) , converting
beds, trappiFYPBRE 13801541t cGPEPONSATFCT c SCRPYSENESul diCortidlat t ReEse

types of 20 i ti.an rid.cl i oned t.h t] Lpg
cat al yst des%rl egh\%hia‘:Jcaﬁ:l%a‘L oéntt |€1¥s{$€joé§2§ %ngg?il%{eeﬁ‘sgﬁljs%s%{t g%ﬁggg%%gm 5,
a physical am xtlgsestof csepasatee parduad essi ssprafer r ed uminawhi ehlithe-
zeolitic conmponents are to be found in the 25 foll qw ng proportions.

Zeol i te fau) SeFEend: aFapo USSPt hARE2006tEY WRGitght! Al ¢ bt §RLpBET £ 61FRe

total weight,pf - z6akiski G GPMPOOSNLSHt23€Al IdR JehQi2 a1 ZMiDr Afe@ WBXI MUM
of 80% by weight, thé ratio by wei ght between zeolite

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 1s 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 o©f Dbetween 60 and 200 micrometres are
preferred.

The different zeolitic components c¢f the zeclitic

20 material ITQ-22 which form part cf a catalyst for use in
cracking can include one or more TV elements, such as
for example Si and Ge and also include at least one TV
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 c¢racking in FCC units,
zeolite ITQ-22 can be modified by means of the addition
of phosphorus. In 1its initial composition, the molar
ratio between T and T lies between 8 and 1000C and

30 preferably between 20 and 1000. The cracking catalyst can

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



ZSM5 and zeolite 1TQ 22 lying between 10 and 0. 30 When the catal yst
contains zeolite ITQ 22 and at |east two other zeolitic conponents,
contained in 19 particles of different type, the third conponent i s
preferably zeclite ZSM5. For its use in cracking, the catal yst can
conprise nore than three types of different particles, in 5 particular
FCC catal ysts which can also contain otlkér particles for inproving
fluidisation, etc. The catal yst particles include conponents that are

not active igd hgucatalyt i poGasS:d heugh: they arerenecessary éncorder
to conformthem "such a5 binders 10 and/or conventional additives such as

cl ays, anond.diherg.wdhehizeofilfé«®.conponents can include one or nore Tlv
el enents, such as_for eﬁigﬁl.e Si and al.so gt her T'' _ el enent orofel enent s,

preferably sel ect®ef f £§ & Cgr SR Hde Upt of *R T EE" BB et Zh ST,

B and thurcelsac}m_ec% eoftalys€ani ad s@uimgl tisle phesphenuds.mdddkew sertphey
can be exchanged with divalent and/or trivalent ions or wth rare
earths. Al s&dpt eendlalsy badreyscanedorbil e reomgoury tofin aphef oher and

optionally riu added in 20 stage subsequent to th nt hesi f
the zeolite. t%%%glgﬁe fgol ipgﬁogp%%%lg’nerﬁrs Are tcrp{)'e%‘%%bnf i ni ?%g
sanme particlg:angemwhen ahhie &eaby tieigenpenent seapecto the z4dounde i NTO-
separate particles, zeolite faujasite Y can be added to the cracking
catal yst in 4ariDus PopsBhOEUEhCaR 285 yeePrPerHyed uPy r HupapPRazeelitl

(a0 s £ S, eRSALALe LN aSI Sehatal L e shecamecy
exchanged widd t ackoeant isofREWSYyroap zeclsiitseing of HiPC4, (NH4)3PCy,
(NH,) 2HPO,, (NH;)H;PO;. The product obtained 1s calcined at
a temperature between 350 and 700 °C.
The =zeclitic compeonents that can form part of the
cracking catalyst, including the =zeolitic material ITQ-

15 22, can be exchanged with divalent and/or trivalent 1ions
or they can be exchanged wholly or pertially with rare
earths.

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

20 subsequent toc 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 zeclite 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 o©f wusing =zeolite ITQ-22, gasoline 1is

cbtained with & lower content of aromatics, with a higher



type Y exchanged with rare earths and cal cined (CREY). 30 Wen a
catalytic cracking catalyst conprises ITQ 22 with at |east two other
zeolitic conmponents in separate 20 particles, each type of catal yst
particle can conprise one or nore or the zeolitic conponents. Both in
the case of the catalyst containing I1TQ 22 as the sole zeolitic
conponent and in the case of its contai@diZng 5 another zeolitic conponent
or conponents, in order to formthe catalyst particles a matrix is used -

containing  atn{east.PNEL b NHer . sHCP: 88 ShFi Cas, al 8% N@yy Skdk canighyri na,
P205 and m xtures thereof. The final particles of catalyst can also
contai n converntaronabandkll t i vesbeénr and cat abyedeetr aekihylesuehpagrenays.

In particular, in FCC catal ysts,_the cat t .can contain an _
convent i onaIIaH'iaﬁt%rFléf”,1 EHER &5 $3r? Sa%p%ﬁkggleisn,n&n Srdettt ol L8nfdrm
catal ysts wiidh yvatdous sizes of particle. Wien an FCC catal yst is
prepared, a 15 suspension can be nade and atom sed in order to formthe
particleb of the Zatabpstialayt headfasaest OO vheral vpsgrtil egeptite

bet ween 60 m _crometres_.ar referred, . T ifferent. .z iti
conponent s %_ﬁggzégl it c® trraaf%srt?a 5RS 28LG ?%ﬂk%r rnreepr}j:frttzl of’ a![f:I

catal yst forsas€ id xygrackimg reartiingl,ude ofnei ofb®r ey BNt iedyenerft sphsuch
as for exanple Si and Ge and also include at |east one TIIl elepent. Said
TI11 el ementcd 52 by et et abPye8ePdOrEd itdmahe L g bipt HadeItpt of CARC T RE,

ok ng 1 B UM Soonglel Igepha y0e e segsiel cotablier
addi ti on0 ofayphosphorwses| nthésedfiitial tchaposikybatidhe abl agromatic
compounds.

Said alkylation reaction is preferably conducted
with & molar ratio of alkylating agent to starting
aromatic compound of between 2 and 20, in the presence of

15 the catalyst.

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

20 In & 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 alsc be selected among
alkylbenezene, alkylanthracene, alkylphenanthrene,
hydroxybenzene, hydroxynaphthalene, hydroxyanthracene,
hydroxyphenanthrene, alcoxXybenzene, alcoxynaphthalene,
alcoxyanthracene and alcoxyphenanthrene.

30 The alkylating agent is preferably a polyalkylated

aromatic compound and the starting aromatic compcound is a



ratio between TIV and T"II |ies between 8 and 10000 and 30 preferably
bet ween 20 and 1000. The cracking catalyst can also contain one or nore
al kaline nmetals. In no case may 21 the quantity of alkaline netal, if
there is any, exceed 0.25% by weight of Na20. The zeolitic conponents
that can formpart of the cracking catalyst, including the zeolitic
material ITQ 5 22, as has been stated éatrlier, can contain phosphorus.
The quantity of phosphorus present preferably lies between 0 and 8% by

wei ght with fespgckyloc2ol kkemkTQ: 22ongBenRNOSPROr Ugz€andheing the
i ncorporated by inpregnation in a, for exanple aqueous, solution of at

| east one aci#dkpiatboBalktt cifosdn $ronpthelgoeeprbeorfsi'stamgfofref | poam
(NH9) 3P09i NHO HPO4r ) HZPO4, . The _product obtaiped is, calcined
at a tenper%é%reg%§Yﬁgg l%g%@an8r986ttf Tﬁgmggﬁpgtigocogggneﬁfgr%hgg can
formpart ofztheatceackinpgusatal yst, including the zeolitic material ITQ
15 22, can be exchanged with divalent and/or trivalent ions or they can

be excharged wholW§ebr p&eti alky ating aragerart AS. For B8&YRRKELaERENg,
hdded i o o <1558 EE0 EbRREATRRVEES FRy I DERRAYILROEROREI DT bofEY' BT,

added in a stage equent to e’ sy iS of zeo
use in crackifgdt hpelgakakysttpagt iz¢lees cam harecaim Si zea beibveenndiband
400 mcronetres. In a preferred enbodinent the catalyst_is forned from

particles with 83r8PZebeffeer 66 4 P00 9 Hohetids 25ThedzeoPi e
[TQ 22 can Dg dsgd 1BaAn EGhcfiACkiRGn Ppocass 8Bd b degPpEal aLybhe,

cracking ( ) , a process wnich consists of placing the feed in contact
with thél0 catadistabhyafremctorof 8P aatkeagthaofémsi me between 0.1
When the alkylating agent 1is a ©pelyalkylated
aromatic compound and the starting aromatic compound is a
non-alkylated arcmatic cempound, saild starting arcomatic
compound is preferably selected among benzene,
15 naphthalene, anthracene, phenanthrene, substituted
lrenzene, substituted naphthalene, substituted anthracene
and substituted phenanthrene.
The alkylating agent is preferably a polyalkylated
arcmatic agent and the starting aromatic compound 1is
20 benzene. Still more preferably, said pelyalkylated
aromatic compeound is pelyisopropylbenzene and the
starting arcmatic compound is benzene, sc that the
alkylation of benzene with propylene prcduces cumene.
A preferred wuse of ITQ-22 therefore refers tec the
25 alkylaticon of benzene with an alkylating agent selected
among propylene, ethylene, ethyl alcchol, propyl alcchel
and mixtures thereof.
Accecrding te the use of zeolite ITQ-22 in
alkylaticn, the alkylation reacticn is ccnducted at a
30 reaction temperature of between 60 and 350°C, and

preferably between 80 and 300°C.



and 80 s and recovering the resulting product. 30 By nmeans of using
zeolite ITQ 22, gasoline is obtained with a |ower content of aromatics,
with a higher 22 content of olefins and isoparaffins, |ess dry gas,

hi gher octane-barrel nunber and a greater prcpyl ene/ propane ratio than
when a catal yst that does not contain I TQ 22 is used. 5 An especially
preferred additional use for zeolite |1TP@22 is as a catalyst in an

al kylation reaction. In said alkylation reaction, a suitable quantity of

the catalyst is qsed;akondcwWohh analikd atingoagent «selact edr rappag:
ol efins, al cohols, polyalkylated aromatic conmpounds 10 and m xtures

t hereof in tiveesdkytat fon ofmcandmanicy cenpdurmsid Sailda st kyl ati oheast
reaction is preferaply conducted wth a nolar ratio of  al kyl ating_agent
o Starti ng BHTOHBLT ) CORROUHIEDY Dbt ebAt 3t anaEa6=S i b ¢ ne b dobneEoor
15 the catalysd mdhenthe-abky) abipgeagent 4i sngek ectgda arong an ol efin
al cohol and m xtures thereof, said olefin and said al cohol preferably

contain from bet ween @& 0226yledibon ntontioR) Iyha preéftaeledvadnnety the

starting aro ' conmpound. i.s. sel ected, among rou d of_-benzene,
napht hal ene, @%ﬁ%‘}i)r a@gner,ea eenntasntﬁlr%sneggﬁgegﬂbsoﬁ'i u?%cg E'géri%\?a risvesang

t her eof , anqgﬁéféfaﬁpyeb@t@é@ﬁa@ly,alt;dalemsh@ljfgﬁg aromati c conpound is
benzene. 25 The starting aromati c conpound can al so be sel ected anong
al kyl benezene, alKy% ant hy beehe) BERGT pPenaht heenene wWyHkoRyBRKZERE, 15

gyggg§%ggggﬁgfé§§§%§§%ggﬁ§%§p%gégceagderhygﬁgxyﬁafﬂeﬂihaeneonditions;

10 reaction temperature 1lying between 60 and 350°C, and
preferably between 80 and 300°C; the pressure at which it
is carried out 1s also sufficient for maintaining a
liguid 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 benzerne/propylene

molar ratio is between 2 and 20, and preferebly 2
and 15.

20 When ITQ-22 is applied in its acid form 1in the
alkylation of arcmatics with clefins or alcohols, and
more specifically when it is used as a catalyst in the
alkylaticn 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 guantities of alkaline or alkaline earth metals
or metallic cations by means of 1on exchange 1in the
material. ITts selectivity can also be increased by

30 eliminating surface acidity by means of extracticn of

trivalent cations from the lattice, such as for example



al coxyant hracene and al coxyphenant hrene. 30 The al kyl ati ng agent is
preferably a polyal kyl ated aromatic conpound and the starting aromatic
conmpound is a 23 non-al kyl ated aronmati c conmpound, so that during the

al kyl ation at | east one al kyl group is transferred from the

pol yal kyl ated aromatic conpound to the starting aromatic conpound. 5
When the al kyl ating agent is a polyal kyleated aromatic conpound, the

al kyl group or the al kyl groups of said polylalkylating agent can
contain a vallabhg BUTHE! o Ot GHDQN Al ARndft A NPT RIE oLk, WoYe s 521 8,

al kyl group ‘of “groups ¢an“contain from?2 up to 20 carbon atons, 10
preferably fsomb taer26iicarlbonsyattons. c¥henl ¢ he cdl kyd-atiang: iagent thesa
pol yal kyl ated. aronmatic _conmpound and the starting aronmatic co ougd is a
non- al kyl at ¥ ¥PeMEE i ¢ [EGnpodihdor sai EXH @G gt aF dHEET ES éthggﬁa 89
preferably s d among benzene, 415 e r tion of
phenanthrenés&gﬁ gtituted benzghe? sﬁ%gg?%g?gdnﬁspﬁ?ﬁglgﬁgﬁﬁgubstituted
ant hracefe w@nbyslubglsatededrplhentnt hrene. The al kyl ati ng agent is

referably a_pol yal kylated, aronatic_aGent and the starting aronmati
ompound | s PO bRl G | TORGE &S, GBT Ty, Bhi a bol yarRoPECen: 1Y

aromati c conpodngi i §spQl ¥Leopyopyl hengeneqandohhecast arhkngcap0BBl he,
conpound i s benzene, so that the alkylation of benzene with propyl ene

produces cunenedainiprepérpblianse, opxLFar2ont héreiepkotef epd edigpeions
o bt Lon of coegepentihsan byl aline sga. selesled, ppocBogRyLene
to the uwgse ofrzeQldig:ditQ RediBperoxides, such as for example H.0z,
tertbutylhydroperoxide, cumene hydroperoxide, as
oxidising agents, in the amoximation of ketones, and more
specifically of cyclohexanone to cyclohexarone oxime with
NH; and H,0:;. When the ITQ-22 material contains Sn it 1is
15 particularly useful as a catalyst in 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 cf
a sample of I1TQ-22 as synthesised, in which the lattice

consists solely of silicon and germanium oxides, with a

ratioc Si/Ge = 3.8 and which has been synthesised using
the gquaternary 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.



al kyl ation, the alkylation reaction is conducted at a 30 reaction
tenperature of between 60 and 350'C, and preferably between 80 and
300' C. 24 The alkylation reaction is conducted at sufficient pressure
for miintaining a liquid phase, at least partially, preferably in a
range between 1.4 and 7.0 MPa, and nore preferably between 1.4 and 4.1
MPa. 5 In the alkylation reaction, the gfatial velocity (WHSV) of
reagents |lies between 0.2 and 1.50 hours-' and preferably between 0.5
and 10 hour sxXAerek&yl ation reacti on of benzene with propylene is
preferably conducted under the follow ng conditions: 10 reaction

t enper at ur e F¥aMBLBel ween 60 and 350C, and preferably bet ween 80 and

300C;, the pressurg at which rri.ed o is ffICI t
mai nt ai ni ng a Ifﬁ%ld pHa Xam ie Hé;ﬁﬁ%ﬁ%%’ |a%%f, %%F%%I nbelgrfl ER&

range betweeniHydranddd. @f I\/Pa5 ﬁﬂ@l mfaéehpxleg‘/sfabwlrlﬁmbetp@ﬁﬂaﬂe4 and 4 1
MPa; the spatial velocity (WHSV) of reagents |lies between 0.2 and 150
hours-1 and bteterlBl 1 Bétwken 16.-5 andPi10l houtkacreeretene, 20 g of

benzene! pr OpyLene,IPLAL Lot ol oahel weN,2 A0 A0, ANd PreTprably 2;cand

15. 20 When applred inits acid formimn t atron o
aromati cs widiwohedi s arfal cohotsfl@andfonore $WMﬁ§|(Hﬁﬂ@mwmmﬂcmtths
used as a catalyst in the alkylation of benzene with propylene it turns

out to be ap%ﬁf@hﬂ’yt%?‘iﬂvéoééfialﬁﬁstSe%ﬁ\]ﬁeW‘% hP¥d SFEMSimgy 30w e

sel ectivity fornthe praduetianeef NG, Moregyer. rifeiiselactiyi tyclon
cumene can be increased by introducing suitable quantities of alkaline

or al kallbne @®ar¢ed retdal §1.6r gretdl | &c Weticonsobydmeans ofbticomeskchdhge in

t he . .
analysis of elements and the nuclear magnetic resonance

spectrum in D0 of this sclid indicate that it 1s the
desired product, namely , 1,5-bis {(methylpyrrolidinium)
pentane dibromide.

15 The dihydrexide form of the structure directing agent is
cbtained by means c¢f anion exchange using a Dowex SBR
resin (in moclar excess). The exchange is carried cut with
stirring of the fluid bed of resin in hydroxide form and
an agquecus solution of the bromide cf the cation for one

20 night. The solution obtained is titrated with HC1l (ag.}
using phenolphthalein as indicator, with an exchange
efficiency of 95% being cbtained. This socolution can be
concentrated in the rotary evaporator for wuse in the
synthesis o©of molecular =sieves, for example at &

25 concentration of 0.5-1 N.

EXAMPLE 2:
This example i1llustrates the preparation of ITQ-22
by means of using the catien 1,5-kis

30 (methylpyrrelidinium) pentane.



material. Its selectivity can al so be increased by 30 elimnating surface
acidity by neans of extraction of trivalent cations fromthe |attice,
such as for exanple 25 Al and/or B, by neans of treatnment with m neral
acids or other chem cal agents capable of extracting those elenents.
The cationic exchange treatnents or | eaching stated above permt a
reduction in the formation of 5 polyal Byl ated products. Wien the I TQ 22
material contains Ti, it is especially wuseful as a catalyst in

epoxi dation reactd ons gf & ef dinsacri0xi ethoni of -4 kanegosoxidal | 9aqed
al cohol s and oxidation™ of thioethers to sul phoxi des and sul phones using
organi ¢ 10 droi nor?gardiéc hydr operfoxi des, saehutscfior exanpl e H2D2p-bis

tertbutyl hydyroper oxi de, cumene hydroperoxide, as.. oxidisin 0
t he annxinat%%éfhﬁf§¥ﬁﬁﬁiﬁ?lﬁﬁﬁnﬁnre €8 ngficdfﬁh ?Oﬁﬁﬁ%fghgggﬂéﬁézlg
cycl ohexanong,oxd 1 W t b . oliHI: and, 42024 s Vben niyiie okEQ=22i imat epbalg conhai ns

Sn it is 15 particularly useful as a catalyst in Baeyer-Villiger
oxi dati oh redcts onsxturehich>HA0R T geused ias axisdd ¢ mfdedenttd BRFEF

DESCRI PTI ON OF THE_ FI RES 20 _Fi 1. . th - dj j
pattern of %Fsag%Fg S?OITeﬁfgogg%égnfﬁgsngﬁ?gé?Qﬂﬁiﬁéiﬁ% I%%%ég§£éon

consi sts sol&l ymDiasidhcon amd germmbUMiexidesy Wroh ahd abyorSly&es=
3.8 and whi ch has been synthesised using the quaternary anmoni um cation

1,5-bis 25 (WetWy®pJEPSI Psi GRY pefeate "as BIAUCHUr € ditEcti ng° hgRht .
Figure 2 sh e;f§hg&r@gmgégi{fgﬁigp_@@gt Lt pf.the sane sanple of
at

| TQ 22 after being calcin 80Cin order to elimnate organic
conpounds ockl&desidn its .33 GeO; : 0.25 R(CH})z : 3.5 H0
The mixture obtained is introduced intoc an autoclave
internally lined with polytetrafluorocethylene and is
heated at 175°C for 14 days. The autoclave 1is then
cocled, the contents are filtered, the sclid is washed
15 with water and dried at 100°C. The X-ray diffraction
pattern is shown in Figure I and the list of the most
characteristic peaks appears in Table III. Calcination at
S80°C in air for 3 days permits occluded crganic species
to be eliminated. The X-ray diffracticon pattern of the
20 calcined zeclite 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 fcllowing example illustrates the preparation of
ITQ-22 of different composition.
12 g of tetraethylorthosilicate (TECS} are added to
27.3 g of a soclution of 1,5-bis {(methylpyrrolidinium)
pentane dihydroxide (R(OH):) containing 1.16 eguivalents
30 of hydroxide in 1000 g. In this mixture 0.6 g of

germanium oxide are dissolved, and it 1is left to



30 interior. 26 EXAMPLES EXAMPLE This exanple illustrates the
preparation of the di hydroxide of 1,5-bis (nethylpyrrolidiniun) pentane.
51na 500 mM flask, 18.7 g of 1,5-dibronopentane, 20 g of

1-nmet hyl pyrrolidine and 300 mMl of acetone are mixed. The mxture is left
to reflux for 24 hours, after which the precipitated solid is separated
by decantation and then washed several “t8i nes with acetone. Finally it is
vacuum 10 dried and 31.9 g of a white solid are obtained. The analysis

of el enents apghbhg: BUGL BRI s FREACHY Cuf €5PNADEE] c BPECEL I Pi BROcOf thhAi s
solid indicate that it is the desired product, nanely , 1,5-bis

(et hyl pyr r ot ildene Lnforpedt ahes di be opkdess 181 Thet gt hydr bxaHether Aiibf 1t he
structure directing agent IS bi ined by nmeans of anion exchange using a
OSTtl ?0w$

C oIl n, 1s 43 Q . . .
Dowex SBR redih fln nol ar excess he exchange is carried out with

stirring of gheifsupd bed ofoy emidy i n hydeexrdetfor m ang. 5 ap,@queous
solution of the brom de of the cation for one 20 night. The sol ution
obtai ned2is titrallkd wWiKtHCE (RPH210ed nglpheh6FBEChal €l n a3TPRUPEEFOTr,

wi th an exc j.cie of,; 9% bei 5¥g@fﬂgqi Jhi 5. 50! uti opseap be
concentrate ing¥ﬂ%1;%té$§ﬁ%%apé?atJ$ i#buse %n the ﬁ%f%t egis o?
nol ecul ar sifves]4f aayexamblee satl ial &5 corcerdftadt ohibfeDidal NasEXANPLE

2o s, SnamLey bl yslipLes Lhe propacat on of 11022, by,fegge of using
EXAMPLE 4:
10 This example illustrates synthesis of Al-ITQ-Z2Z.
0.097 g cf Al isopropoxide are added te 9 g of
tetraethylorthosilicate (TEQS). After that, 20.68 ¢ of a
solution of 1,5-bis {(methylpyrrcelidinium) pentane
dihydroxide (R{OH) 2) containing 1.16 eqguivalents of
15 hydroxide in 1000 g are added, and then (.45 g of
germanium oxide are dissolved. The mixture 1is left tc
evaporate with stirring until complete elimination cf the
ethanol deriving from the hydreclysis of the TEOS plus the
necessary guantity of water 1in order to achieve the
20 stated final composition. The composition of the gel 1is:
0.21 S10, : 0.09 GeC, : C.005 Al.0; : 0.25 R(CH),
3.5 H20
The mixture cbtained is intrcduced into an autoclave
internally lined with polytetrafluoroethylene and 1is
259 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:



6.17 g of tetraethylorthosilicate (TECS) are added to 23.14 g of a
solution of 1,5-bis (nethylpyrrolidiniun) pentane di hydroxide (RICHM
containing 0.96 equival ents of hydroxide in 1000 g. In 5 this m xture
1.55 g of germani um oxide are added, and it is left to evaporate with
stirring until conplete elimnation of the ethanol deriving fromthe
hydrol ysis of the TEOCS plus the necessaf quantity of water so that the
final conposition of the gel is: 10 0.67 Si02 0.33 Ge02 0.25 R(IOH)2 3.5

H2O The mi xture oftal ned. s iniiodyced:intona QEL8VEn bRt Er BakbYe
lined with polytetrafluoroethylene and is heated at 175C for 14 days

The aut ocl awef i B1+hER-2800liedh 4 hehemmt:ehts:Oa!p@SflltIltO@rahlfﬁdnlee@ol fgoins
washed 15 with wat er and drled at 100C. The X-ray diffraction pattern is
shown in Fi gt 1°anREndPPYSte%¥ P he most  characteristic peaks appears

in Table I11. Calgifati gnoat a1580G 0k Mo fi dOr aBe davacperd ts1 aoxl gded
organic species to be elimnated. The X-ray diffraction pattern of the

20 cal ci hed tzeotaeehy TQ RROSS1 ShowWA | ﬁEpﬁguré*th%Fndtfm@r | B4t 2 of ¢bst
characteristi c eaks appears, | Tabl e LV e at th
o STHET o Rur R Bt BT RS E T o Pl age

mat eri al thi S pr ocesém e fol fowm ng

exampl e illustipdesxthe prepamthon @fntdFQm22 of . di ffee;ﬁMaWSI bifon.
12 g of tetraethyl orth05|I|cate (TECS) are added to of a solution

of 1,5-bis (mmﬁifﬁ?r ot diiUy @ péﬁ?anédﬁﬁﬁydr%&?déqwg%!)i’) cént & ni ng
1.16 equi Va'fgc}ltrfﬁaé?u Cg’eoxggg Qstqqfegi 'ﬁ‘héh'nﬁiﬂd&té”?s 16 @ Oko

ger mani um oxi de are |sso ved, left to
10 evaporate with stlrrlng untll complete ellmlnatlon of the

ethanol deriving from the hydrolysis of the TEOS plus the
necessary gquantity of water in order to achieve the
stated final composition. The composition of the gel 1is:
0.67 Si0, : 0.33 Ge0, : 0.01 Al:0;3 : 0.25 R(OH};
15 15 H;0
The mixture obtained is intrcduced inte autoclaves
internally 1lined with polytetrafluorcethylene and 1is
heated to 175°C fcor 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 1is
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-1TQ-22.
0.3 g of Ti(IV) tetraethoxide are added to 9.26 g of
30 tetraethylorthosilicate (TEOS). After that, 38.97 g of a

solution cf 1,5-bis (methylpyrrelidinium) pentane



evaporate with stirring until conplete elimnation of the ethanol forned
pl us the excess of water so that the final conposition is as follows: O
9 1Si020.09 G020. 25ROH23. 5 HO0O5 The mxture obtained is
heated in autoclaves internally |lined with polytetrafluoroethyl ene at
175C for 14 days. The solid obtained after filtering, washing wth
distilled water and drying at 100C is | BQ 22. EXAMPLE 4: 10 This exanpl e
illustrates synthesis of Al-1TQ 22. 0.097 g of Al isopropoxide are added

to 9 g of t th ter that,
sol ution of %%‘%%gﬂﬁét 3%5}?{?2{ ?d%ﬁ g%mé@%t qcth 8@3. h@%‘?o%%(%(ﬂ-lﬂ)

cont ai ni ng lhﬁnﬁrequdval ent SLBI0 1y hypdeoxadeéedn 1909 d¢rere added, candft hen

0.45 g of germani um oxi de are_di ssol v d The xture is left to
evapor at e wi SREEE PR NGRS | aﬁ%nﬁflestsé) &5% ng}ﬁ?oh“ld‘f Ye *&t haerffoq to

deriving fr%é?@r@t’gmwﬁl §t9£rm§ UECBL ptuspi be. pecgssatyoquant khy of
water in order to achieve the 20 stated final conposition. The

conposi t Pon efhahel g@trigingofgqmstm QY090 Geo2s 00006 A12B3S0p28sPEREH) 2

3.5 H20 The m xture_obtain i rgtro cedlntoa auttoclav . inte Hally
I i e e 103 s

The X-ray diffsasdi ennpat tenpoef ttiha .sahid d%mp@isll&doaxf t@fr the | geri ng:
washing with distilled water and drying at 100C indicates that it is
| TQ 22. EXAMPLE/ 55199 Thi sVexanprezi| tusPr8fedifhe pfeplrafi 8101 2a -

sanple of Aé_éTI%@Z with a chem cal conposition different from

10 The mixture obtained is introduced intc an autoclave
internally lined with polytetrafluorcethylene and 1is
heated to 175°C for 16 days.

The X-ray diffraction pattern of the scolid obtained after
filtering, washing with distilled water and drying at

15 100°C indicates that it is ITQ-22.

EXAMPLE 7:
This example illustrates the synthesis of Sn-ITQ-22.
To 5.00 g of tetraethylorthesilicate (TEOS), 15.12 g
of a solution cf 1,5-bis (methylpyrrolidinium) pentane

20 dihydroxide {R({CH}?) containing 1.20 equivalents of
hydroxide in 1000 g are added, and then 1.26 g of
germanium oxide are dissclved. After that a solution of
0.105 g of tin (IV) tetrachloride pentahydrate in 2 g of
water is added. The mixture 1is left to evaporate with

25 stirring wuntil complete elimination o©f the ethanol
deriving from the hydrolysis of the TEOS plus the
necessary guantity of water in order to achieve the
stated final composition. The composition ¢f the gel is:
0.67 Si0, : 0.33 GeC; : 0.0083 5noO; : 0.25 R(CH}»

30 : 3.5 H0



that of the above exanple. 0.325 g of A-1 isopropoxide are added to 11.05
g of 5 tetraethylorthosilicate (TECS). After that, 34.2 g of a solution
of 1,5-bis (nethylpyrrolidinium pentane dihydroxide (R(CH)2) containing
1.2 equivalents of hydroxide in 1000 g are added, and then 2.77 g of

ger mani um oxi de are di ssolved. The m xture is left to 10 evaporate with
stirring until conplete elimnation of tHe ethanol deriving fromthe
hydrol ysis of the TECS plus the necessary quantity of water in order to
achi eve the statpg fiinadueonpesiihon. iThenepopestti ont6f ahhgugekikse
0.67 Si02 0.33 Ge02 0. 01 A1203 0.25 PI(OH) 2 15 15 1420 The m xture

obt ai ned i s jimtevduted i hibedutoectaveBolyhternblvyrehkdiiteh and 1is

pol yt etrafl yoroet hyl en nd s ated to 175 C for 12 days. The X-ray
diffractionqﬁﬁ?%%?nt%ffzﬁegs%?fdpgb?%Y%éd after 20 filtering, washing

with distill®g watesyandr dfytngont pal0r€ bndixat esithabbtbihed! T 22.
The solid obtained is calcined at 580'C for. 3 hours and the X-ray
di ffract Pon fbbEeeindshows gt vheDstFirtred sWadPat st héd drthed at

chem cal an I%§$§ 9£d£Q§tg§'ﬁﬁ§§di€e?£iE@QiﬁﬂiCates that 25 it has a
the nola

conposi tion at accords wt r ratios Si/G = S and (S +
Ge)/ Al = 30.EXEAMINEXEB6: This exanple illustrates the synthesis of

Ti-1TQ22. 0.3 ngf Tiél;%iégtra hoxi d are ?gged to 9.26 g of f30a

t et r aet hyl or t hosi THtat e®¥ . AMLEFYERAES 34 FEPH D i o of

1,5-bis (nmethylpynéoti dienivid 2285 2FE: 30 cdabkdhaXidor{R}s € Ebnehining

containing 0.8~ equivalents C) f hydroxide in I000 g are added, and then

2.32 a ofP zeolite type ITQ-22 previously activated in order to
obtain the acid form at 580°C in air.

With the aim of studying the activity and
selectivity of zeolite ITQ-ZZ in the catalytic cracking
cof industrial fractions of petrcleum, a catalyst was

15 prepared mixing ITQ-22 type zeolite, in its acid form, as
was described in example 5 and a silica (BASF D1111},
both in powder fcorm and in a composition of 23% and 77%
by weight of ITQ-22 type zeclite, and Si0C,, respectively.
The mixture, thoroughly homogenised, was made into cake

20 form, crushed in a mortar and sieved taking the fraction
between 0.59 and 0.84 mm in diameter.

EXAMPLE 9:

This example 3illustrates the preparation of a
component of the catalytic cracking catalyst containing

25 zeolite USY for laboratory test.

A catalyst was prepared mixing a zeclite USY (CBV760
from Zeclyst Intl.} and silice (BASF DI1111), both in
powder form and in a composition of ©67% and 33% by weight
of USY and Si0; respectively. The mixture, thoroughly

30 homogenised, was made intc cake form, crushed in a mortar



ger mani um oxi de are dissolved. The m xture is left to evaporate with
stirring until conplete elimnation of the 5 ethanol deriving fromthe
hydrol ysis of the TECS plus the necessary quantity of water in order to
achieve the stated final conposition. The conposition of the gel is:
0.67 Si02 0.33 Ge02 0.02 Ti02 0.25 R(OH)2 3 _5 H20 10 The mi xture
obtained is introduced into an autoclaveZinternally lined with

pol ytetrafl uoroethylene and is heated to 175 C for 16 days. The X-ray
diffraction pagteiBvel theisel i hobtakpedoaf bekwekhl toerjgnganamheﬂgmw th
distilled water and drying att 15 100'C indicates that it is ITQ?2

EX. AMPLE 7: th@l@mahpre illustrates the synthesis of Sn-1TQ 22. To 5.00
g of tetraet#x%g Ilcate (TECS), 15-12 g of a solution of 1, 5-bis
(et hyl pyrro n|un§ pent ane 20 di hydroxide (R (OH) 2) containing 1.20
equi val ents of hysi&Xiestampn el GO0 13t rctdderle aBd dFenzdoPbty ofp-22
germani um oxi de are dissolved. After that a solution of 0.105 g of tin
(1V) tetPacht®rizRAPEHtAhR aftei ncatglyticwaterckinadmakalmrt nioft ure is
left to eva stirring until conplete elimnation of the

et hanol de??%?%gm %%?%Ee hydrol ysis of the TECS plus the necessary
quantity of waterTha aadetytocachmpUEehhe dssateﬂe@imﬁlegampmsieiereThe
conposition of the gel is: 0.67 Si02 0.33 Ge02 0.0063 Sn02 0.25 R(CH)2

30 : 3.5 H20"399TRE ﬁ]dﬁtlﬁﬂéfeotﬁ ai T L9 T r G UTIP PR S" afie BGE bBFEver

lzgt ggggl ly lipegdwith pol ytger afliuanesthyd ene and be heatedih 042485 € for

10 wheose characteristics are given in table V The catalysts
are provided on two separate beds in the reactor as
described in Journal of Catalysis 1897, 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 gasocil

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

v (ppm) 0.40
ASTM D-1160 (°C)

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




The X-ray diffraction pattern of the solid obtained after 5 filtering,
washing with distilled water and drying at 100'C indicates that it is

| TQ 22. EXAMPLE 8: This exanple illustrates the preparation of a
conponent of the catalytic cracking catalyst containing 10 zeolite type
| TQ 22 previously activated in order to obtain the acid format 580'C in
air. Wth the aimof studying the activiiy and selectivity of zeolite

I TQ 22 in the catalytic cracking o f industrial fractions of petrol eum
a catal yst wagss15 prepared mxing TTQ 22 type zeolite, 1nits acid form
as was described in exanple 5 and a silica gBASF D1111) both in powder
formand in @9%onposition of 23% and ~~% |by<wei ght of 1TQ 22 type
zeolite, and;gi02 oégspectively. The nixtggs, t hor oughl y honopgeni sed,
was made into caké form crushed in a mortar and sieved taking the
fraction betweeorp.59 and 0.84 mmin dianetegz EXAMPLE 9: This exanpl e
illustrates the preparation of a conponent of the catal ytic cracking
catal yst cont@fhPrag M2beGBOPIt BeUSYfor | aBBratory test. A catal yst was
prepared nm xj ol.i SY- (£LBVY opnZgpl yst Intl.) and silica

( BASF D1111)%&P%r3$ﬁ5?nhh%§o Jﬁf%?mwgﬁah?% gbégf@rposi tion of 67% and 33% by
wei ght of USYphhdeSib2 respeothi vel{§. The bbxiére, thoroughly 30

honogeni sed, was de into cake form crusaﬁg Fn a nortar 32 and sieved
taking the f¥at8Pbh between 0.59 and 0.84|fm ®Pn di ameter. EXAMPLE 10:

This exanpl epillugtnates thepdse ofiszeohite 1 TQ 22
weight)

" YABP = 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
5 quantities of gascil fed keing 3.76, 3.07, 2.35, 1.&5% and
0.94 grams. The gases produced were analysed by gas
chromatography, the 1liquids by simulated distillatiocn
(ASTM D-2887) and the coke was measured by analysis (IR)
of the CQO; formed during the combustion. The conversion
10 is defined as the sum of the yields of gases H;, and C; -
Cy coke and gascline (beiling point < 235.4 °C).
The composition (PIONA: Paraffins, Isoparaffins, QOlefins
and Aromatics) and gquality (RON: Research Octane Number)
of the gasoline <fraction were determined by gas
15 c¢hromategraphy using the “detailed hydrocarbons analysis”
computer program supplied by VARIAZAN and the correlaticns
shown in the publicetion: Luge, H.J., Ragone, G., and
Zambranc, J., Ind. Eng. Chem. Res. 38, 2171 (1988). The
results obtained by interpolation at B8B0% of total
20 conversion are shown in table VI. The use of the zeclite

ITQ-22 as additive of zeolite USY (USY/ITQ-22 Catalyst)



5 as additive of the catalytic cracking catalyst of a vacuumgasoil. The
catal ytic conponents described in exanple 8 were used as additive of the
catal ytic conponent described in exanple 9 in the catal ytic cracking of
a vacuum gasoil 10 whose characteristics are given in table V The

catal ysts are provided on two separate beds in the reactor as described
in Journal of Catalysis 1997, 165 (1), p4 102. |In the upper zone, 1.5
grans of catalyst of exanple 9 are placed, and in the |ower zone 1.34 g

of catalyst pf-rddsexanpke Be1fakjre M.Arioperdi esn@fcd hgi vacuuBpeasoih
Density(15C) g cc0. 9172 Anilinepoint (C)79.2 Sul phur(% by wei ght) 1. 65

Ni t r ogen( ppnyl126hbaNa( R0 yE8 CUHPN) ¥idhl de{bpm) 0. 0O {Pphyo. 2icld
L(Bom 0,0 AT HED (O SI819 110% 008 SHBIE 3 100450, 50%
aromatics content when the catalyst contains the additive
5 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.

10
Table VI. Selectivities and ratics of interest in the

catalytic cracking cf gascil 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 3% 0.88 0.88
ETHANE % 1.04 1.04
ETHYLENE % 1.98 2.21
PROPANE % 3.42 3.75
PROPYLENE % 5.18 7.09
ISOBUTANE % §.89 9.25
NBUTANE % 2.23 2.41
NBUTENES % 3.28 4.07




Aromatic carbon (% by weight) 22.96 Naphthenic carbon (% by 15. 16
wei ght) 61.88 Paraffinic carbon (% by weight) VABP = vol une average

boi | i ng poi
seconds, 2.
0.59, 0.73,

reaction
rati os
the 5 quantities of gasci

nt The reaction conditions were 520C,
34 granms of catalyst and catal yst/feed
0.95, 1.35 and 2. 38,

time of 30
by wei ght of
| fed being

3.76, 3.07, 2.35, 1.65 and 0.94 grans. 3the gases produced were anal ysed

by gas chromatography, the liquids by sinmulated distillation (ASTM
D-2887) and[fgpGPKeeWas neasured by analysis (TR gef the]£02 forned
during the tonbustion. The conversion 10 is defined as thejsum of the
yields of gases H2 and C1 - C4 coke and gasoline (boiling point < 235.4
O . The cowgﬁsLtion (PIONA: Paraffins, Isoparaffins, Oefips and
Aromatics) and-§0&lity (RON: Research Octane Nunber) of the gasoline
fraction wefgygeter m pedahy gas 15 chromat ographyguseng thep'sletail ed
hydr ocar bons anal ysi s" conputer program supplied by VAR AN and the
correl ati onsPRGABWANEN/t RBOBBBEi cati on: Lugo, H. J1;°Ragone|l&? and
Zanbr ano, J g. Res. 38, 2171 (1999)..,dhe resulis obtain
by i nterpol a{%éﬁgﬁ%‘g@o@%%gﬁ?m 20 conversion ar‘)é'% own intable VI. T
use of the peplitel 4 T€2 22 as additive of zeolite3zUsY (USY/4 Ty 22
Catal yst) 34 increases the yield of olefins C3 and C4 with|respect to
the base catBFYRBYTENBYY NBUFEREQ slight drop in tRe3yield |9f2gasoline.
Al so, the gpsehhnerQpt ai pedghagyg | ower aromaticg gontent|when the
cat al yst conf%éng tﬁe gddst?ve 5 1TQ 22.

H, + Cl1 + C2 / ISCBUTANE 0.44 0.45

c3 / C4 0.56 0.60

ISOBUTENE + ISOBUTANE / TOTAL C4 C.64 0.64

ISOBUTANE / NBUTANE 0.C8 0.14

H, + C1 + C2 / ISOBUTENE + ISCBUTANE (.39 0.36

ETHYLENE / ETHANE 1.91 2.12

ETHYLENE / PROPYLENE 0.39 C.31

Composition of the gascline % by

weight 75.81 77.63

ARCMATICS % 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 39.86 35.0

MON barrel 0.91 0.94

ISOAMYLENES %

ed
he

EXAMPLE 11:



It is inportant to note that the propyl ene/ propane ratio obtained is
greater when 1TQ 22 is used as additive, this result being highly
beneficial fromthe point of view of a possible industrial process. 10
Table VI. Selectivities and ratios of interest in the catalytic cracking
of gasoil at 520C and feed tinme of 30 s. Fresh additive.
CATALYSTUSYUSY/ | TQ 22 CAT/O L (g/g)1l.50B637 CONVERSI ON %8080 GASOLI NE
%15. 940. 3 GASES 9%28. 133.0 COKE %6. 06. 7 C -C4 fracti on HYDROGEN %9. 120. 10

METHANE %). 880. BBrikd HApEe $dn041eQ4mpTHYL ENEuKE 392521 HRROPANR YBof23a75
PROPYLENE 9%. 187. 09 | SOBUTANE 98. 899. 25 NBUTANE 92. 232. 41 NBUTENES
98. 284. 07 353 SEBLAENITeR2 082, 22cReEing bo 3eRammlaUT e/ aguippiEed by

PROPYLENE [ ERPANR 1 3414 894 PORBYTANE - NBUTANES % 84 R dafdigst in

C23.924. 14

alkylaticon of benzene with propylene.

5 An activated sample of the material ©prepared
according to example 5 was made intc 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 (0.5% - 0.84 mm) in a ratio by

10 weight of SiC/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 hcours. The temperature was
then lowered to 20°C and the N, stream was cut off. At

15 this point, benzene was fed (1200 uL.min”!) and the
pressure was raised te 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 melar
ratic of benzene/propylene being 3.4.

20 The results of converted propylene are presented in

Table VII.

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

22 prepared according to example 5.

Reaction Conversion Selectivity referred to prcpylene

)
(min) Cumene DIPE NER Others

15 95.62 93.09 6.70 0.04 .17

ae

time (%) {




| SOBUTENE / NBUTENESO. 330. 55 | SOBUTENE / | SOBUTANEO. 120.24 H2 + d + C2 /
| SOBUTANEO. 440. 45 C3 / C40.560.60 | SOBUTENE + | SOBUTANE / TOTAL C40. 640. 64
0 O 0814 | SOBUTANE / NBUTANE.. H2 + O + C2 / | SOBUTENE+

| SOBUTANEO. 390. 36 ETHYLENE / ETHANE1l.912.12 0 O 3931 ETHYLENE /

PROPYLENE. . Conposition of the gasoline % by 75.8177.63 wei ght AROVATI CS
9%d1. 859. 13 | SOPARAFFI NS %%. 905. 62 NAPHTHENES 93. 433. 71 OLEFI NS
%2.023. 91 PARAFFI NS 990. 6891. 04 RONB6. 3186. 80 MON41. 636. 7 RON

barrel 39. 6355 MON bakielny. 9T10. 94 5ESERVVLENEDS: % EXAVPLEs T1: 36, The

present exanple illustrates the use of a material prepared according to
exanpl e 5 antO@cti vat &d -By 93.89 5.75 0.03 0.33

140 96.30 95.83 3.83 0.03 0.31

180 97 .54 95.55 4.27 0.03 0.15

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

5 zeolite Beta as catalysts under the same reaction
conditions. The results obtained with a commercial
zeolite Beta of Si/Al = 13 supplied by Zeolyst (code
CPE811) are shown in Table VIII.

10 Table VIII: Conversicn 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 zeclite Beta (Si/Al = 13).

Reaction Conversicon Selectivity referred to propylene

time (%) (%)

(min) Cumene DIPB NPB Cthers
20 98.07 91.35 §.45 0.04 0.1l6
90 87.36 §2.41 7.35 0.05 0.19
160 $8.54 890.84 8.85 0.05 0.26
210 99.65 93.28 6.49 0.05 0.18

15
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.



calcination in air at 580C for 3 hours as a catalyst in alkylation of
benzene with propylene. 5 An activated sanple of the material prepared
according to exanple 5 was nade into cake form selecting the particle
size between 0.25 and 0.42 nm in order to carry out the reaction. The
zeolite (0.55 g) was diluted wth silicon carbide (0.59 - 0.84 mm in a
ratio by 10 weight of SiC/zeolite of 5. 3fhe diluted catal yst was
introduced into a tubular steel reactor of dianmeter 1 cm and 100 nL. m n-
of N2 was paggedpufidep:standard conditions at 150C for 1.5 hours. The
tenperature was then lowered to 20C and the N2 streamwas cut off. At 15
this poi nt, benzeﬁbemrééﬁﬂtlz@mmlfm relgwand-tehe irﬁrle@smee wds taesed
to 3.5 MPa. (nce the ressur had hed 5 MPa he er’rg';—%ra ure vas

r ai sed to 125875t N e B oR T Ene S s d FSHBSI%HH( Eemh-1) ! the
nolar ratioret benrzeae/ipnopyt eb@n@@m@gw$tﬂ p%%pph%nrees_\gltrsg ofheoRryekt ed
propyl ene are presented in Table VII. Table VII: Conversion and

sel ectividty FATAlK§Fataon iof eBefpéRe Wt h theopyrehe af IIBC, IBEPti03. 4
mol . mol - 1, 25, VWISV RLOPLZ; § té ng. 35° 1g§8x£8 lgh? catal yst Al-1TQ 22
prepared according to exarrppe REACt on nver 8i on eI ectivity referred
to propyl ene ti meT]ﬁ% rés@l}s(pEnrheunenee Pk PBnNRBt Bt bRESrd5c93062 t9309
6.70 0.04 0.17 37 60 98.02 93.01 6.73 0.05 0.22 100 97.23 93.89 5.75
0.03 0.33 13b°9BI38°95°8313. §30c03%e. 31

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.



180 97.94 95.55 4.27 0.03 0.15 In this exanple, very high val ues 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 catalysts under the sane reaction conditions. The results obtai ned
with a comrercial zeolite Beta of Si/Al = 13 supplied by Zeol yst (code

CP811) are shown in Table VIII. 10 Tabl e&%II11: Conversion and selectivity
in alkylation of benzene with propylene at 125C, B/P = 3.4 nol.nol -1,
VWHSV prop = 6 h-: , P=3.5 MPa for a commercial catalyst of zeolite

Beta (Si/A = 13). Reaction Conversion Selectivity referred to propyl ene
tinme (%9 (YWR¢athnloQunEpnevBbkPBoNPBeOeherisi2@¢ 2@ 1@7r8H. 30 Brép Q.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°98°0.18 15°From a conpari son of the results presented in
Tables V1 apdiyl!l, it can be seef that Zegbgte Ilkﬁéé dispiags,gLeater
selectivity to cunene and less to n-propyl benzene_than zeolite Beta,
which is theZz@eolitic &atalyst 207cabrentRyéfost usédocbor produciing
cunmene. 38 EXAMPLE 12: The present exanple_shows the_influence of the
reaction tenperature oﬁgtﬁg conveP§r&§ and®séfectivifyY’for al RyL4tion of
benzene wi th;psopyl enegysihng the samegd cagahyst as pnggxanpl egld; the

rest of the reaction conditions being the sanme as in exanple 11.
180 9¢.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
1C  size between 0.25 and 0.42 mm, in order to carry cut the
reaction. Sc, 0.55 g of the zeclite was diluted in 1.57 g
of silicon carkbide (0.59 - 0.84 mm}. The diluted catalyst
was introduced into & tubular steel reactor of diameter 1
cm. The activation of the catalyst was the same as 1in
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: Conversicn 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.



The results of the conversion with the reaction tine are presented in

Table I X. 10 Table I X: Conversion and selectivity in alkylation of

benzene with propylene at 150C, B/P = 3.4 nol.nol-1, WHSV prop = 6 h-1 ,
= 3.5 MPa for the catalyst Al-1TQ 22 prepared according to exanple 5.

39 Reaction Conversion Selectivity referred to propylene tinme (%9 (%

(m n) CuneneDl PBNPBQt hers 20 99.5197. 252.4620. 060. 07 60

98. 7094. 175. 620. 070. 14 100 99. 4196. 103. 770. 060. 07 180

99. 3195. 044. 740. 060. 16 EXAMPLE 13: The presentexanpl eil | ustratest he useof

a 5 material_prepared according to exanple 5 and activated by

cal ci nation Heratfoat 580C1éoe 3Shbacsiasta ¢atalyst in alkylation of

benzene with ethylene. An acti aLed—sanpLe—9L—Lhe—naLeLLaL—pﬁe?aLed-————
accordi ng to" exanpl e %OﬂﬁgrﬁhaeEFQY% cakePPb¥m sel BeeFhylt heTpaftlete

10_size betwgem, .25 apd 0. 42 mebye%derbégz&ﬁéry QUL zLhe reegﬁgeﬂe So,
0.55 g of the zeolite was diluted in 1.57 ilicon carbide . -

0.84 mm. The dlluted ¢atalyst was |ntroduced |nto a tubul ar steel
reactor of i y e
in 15 exanpl€ . Inth '%Pesent '

220C, wth 2.980 nntle599f2@enzenggap@ 0. 39. mnol es of _ gy hyl enegbeghng fed,
the pressure of the process being 3.5 MPa. The results obtained are

presented idlTable X 92010 97.47 0.16 2.37 0.00
300 99.18 98.54 0.09 1.36 0.01
420 86,52 97.67 0.12 2.15 0.02

EXAMPLE 14:
This example illustrates the use of a sample Ti-ITQ-
5 22 prepared according to example € and activated by
calcination in air at 58BC°C for 3 hours, as a catalyst
for the epoxidation reaction of l-hexene with hydrogen
peroxide.
1.420 grams of l-hexene and 0.412 grams of hydrogen
10 peroxide (35% in water) dissolved in 12.00 g ©f methanol
are placed in a glass reactcr. The reaction mixture 1is
heated to €0°C and 0.100 grams of activated catalyst Ti-
ITC-22 are added. After 3 hcurs of reaction at this
temperature with stirring, a 15% conversion of clefin is
15 obtained with respect tc the maximum possible, bearing in
mind the clefin/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 © and

activated by calcination in air at 580°C for 3 hours for



Tabl e X: Conversion and selectivity in alkylation of benzene with
ethylene at 220C, B/E = 9.6 nol.nol WHSV ethyl = 1.0 h-1 , P = 3.5 MPa
for the catalyst Al--1TQ 22 prepared according to exanple 5. 40

Reacti onEt hyl eneSel ectivity (% tconversio EthylButyl Di et hyl Tri et hyl

(m n) nbenzenebenzenebenzenebenzene (0) 3099. 4098. 200. 091. 710. 00

12099. 2098. 100. 101. 800. 00 21099. 1097. 47Q.1162. 370. 00

30099. 1898. 540. 091. 360. 01 42099. 5297. 670. 122. 190. 02 EXAMPLE 14: This

exanpl e illustsates,the,usg, of & saml e - hTQ, 48 22ePr amedhgswaghng

to exanple 6 and activated by calcination in air at 580C for hoars, as
a catal yst gearotheeepoxi dation reaction of 1-hexene with hydrogen

peroxide. 1.420 ¢ of 1-hexene and 0.412 grans of hydrogen 10
per oxi de (35%in %2?@9) 8F§§8Iv8§ i P26 G of haho JOOar%r%rfl%ceafin a

gl ass react %yd?@?eﬁ?é@&b%d@i XByke iins waheatediito H0epnd, 0sd09) 95 ape of
activated catalyst Ti- ITQ 22 are added. After 3 hours of reaction at
this tebperrmetuhenoitestipliengd ains% cohversiormofon! eflie i sedstion

ol ef i n/ ox A6t ho Berie HBTATed af Po ed 115 1 hr 4SS aRaRIe. O EXANPL E 187
This exanpl ecathusktatres itrhezusenas aigad al ysteof 7a hollk ssappl eedbth dQ 22
prepared according to exanple 6 and o ‘
at this temperature with stirring, a 5% conversion of
olefin is obtained with respect to the maximum possible,
10 bearing in mind the olefin/oxidising agent molar ratic
used in this example.
EXAMPLE 16:
This example illustrates the use of a sample Ti-ITQO-
22 prepared acceording to example & 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-hydropercxide.
9.270 grams of cyclchexane and 3.180 grams cf 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 43
conversion of olefin 1is obtained with respect tc the
maximum possible, bearing in mind the olefin/oxidising
25 agent molar ratic 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 cyclohexancne and

hydrogen peroxide.



activated by calcination in air at 580C for 3 hours for 41 the

epoxi dation reaction of 1-dodecene with hydrogen peroxide. 2.780 grans
of 1-dodecene and 0.440 grans of hydrogen peroxide (35% i n water)

di ssolved in 60.00 g of 5 nethanol are placed in a glass reactor. The
reaction mxture is heated to 60C and 0. 100 grans of activated catalyst
Ti-1TQ 22 are added. After 7 hours of réaction at this tenperature with
stirring, a 5% conversion of olefin is obtained with respect to the

maxi mum possi bl e,y 10 beayidngs | B M Adct BR=QkgbhB/ oxi @i sj Ny RYHmD! 8k
ratio used in this exanple. EXAMPLE 16: This exanple illustrates the use
of a sanpl e MydddEen 2peperepdeed3aécondiveg o eldamsller<d ard het?Vagediby
15 calcinatipn in air_at 580C for .3 hours,_as a catal%st Eor '%Qg fio
epoxi dat i on FeXIT0n BFC cyclPsiickedd wit W131e- BEI T hydr Ser 6%F 451 °8. 270

grams of cyglohexgaeianthehtd) gpanmgoaf 401 co. bR ylgrydr aper axtdeaaee
placed in a glass reactor. The 20 reaction mxture is heated to 60C-and
0. 600 grams TftakYsvabedlEqrdlystreTiaddeyl 22AhFer addddussr t@f 5eRBEE S of

reaction at thi . e ith prrd .a 4% _ corver si .olefin is
obt ai ned w taht r gé‘éggﬁ‘{"@‘gﬁ%ﬂ%ﬁ%% p%:rsl%i’rﬁ%g,' baea(ra?riig (isénrp\?ﬁfr)l%lﬁeglf
ol ef i n/ oxi dildthgnhe 2bsagent imebawitat iresed itv ttis exaphe. pEXAVPLE, 17:

This exanple illustrates the use as a catalyst of a sanple Sn-1TQ 22
prepared accUraf Hod t ¢ NexBHpE e tRCant Tt 1 VRt EF BYE cAPEMhatT DT nTaF 1 Cat
580C for 3 howrs {R 8QiLhexBagyer-Villiger reaction between cycl ohexanone

and
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 adamantancne and

15 hydrogen peroxide.

0.250 grams of adamantancne 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.

25



hydr ogen peroxi de. 42 0.063 grans of cycl ohexanone and 0.078 grans of
hydr ogen peroxide (35%in water) dissolved in 1.520 g of dioxane are
placed in a glass reactor. The reaction mxture is heated to 70C and
0.025 granms of activated 5 catalyst Sn-1TQ 22 are added. After 7 hours of
reaction at this tenperature with stirring, a 47% conversion of ketone
is obtained with respect to the maxi numégossible, bearing in mnd the
ket one/ oxi di si ng agent nolar ratio wused in this exanple. 10 EXAMPLE 18:
This exanple illustrates the use as acaitMsyst 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

d 15 hyd i de. 0 f . f
an yarogen per X'm?ca%g§$$?gaig§g$€é§Q%%?g$§gngag?an.%églgE?QBeo

hydr ogen peroxi de” ({35%in di oxane, ~ar

pl aced in a gl@assereRCEVf . intheheeagltOnednsxbueeahd heated abs90E-and
0. 025 granms of activated 20 catal yst Sn-1TQ 22 are added. After 7 hours
of reactPon dafethi sitehperarvipbani tALEEFEPARL 85929 RontREsPBASBRCS

ketone is obtaiped with rﬁé@%ﬁe%’m;%??i@?ﬂf@%@? sible, bearing in mnd
the ketone/oXidising agent nolar ratio used in this exanple. 25 43
CLAIMS 1. A s (MOpodgus cryst¥dl i ne mat &éePal of zébl+tegk Sh@iure which,
in the calcined state and in the absence of 5 defects in its crystal
lattice manif2st®dBy the presence

M is H+ or at least one inorganic cation of charge

10 +n;

¥ 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 cone chemical element with oxidaticn 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 zerc,

z has a value less than 0.8, preferably between 0.005 and

0.5 and can take the value zerc,

and in that the material, as synthesised, has an X-ray
25 diffraction pattern with values of angle 26 {(degrees) and

relative intensities (I/Ig) concordant with

29 (degrees) * 0.5 Intensity (I/Ip)
8.02 Vs
8.43 Vs
5.31 m




of silanols, has the enpirical fornula X (M/nXQ2) Y Y02 z Ge02 (1 - z)
SSA2 in which: Mis H+ or at | east one inorganic cation of charge 10 +n;
X is at |east one chem cal elenent of oxidation state +3, preferably
selected fromthe group consisting of Al, Ga, B, Fe and Cr; Y is at

| east one chem cal element wth oxidation state 15 +4 other than Si and
Ge, preferably selected fromthe group £onsisting of Ti, Sn and V,
characterised in that x has a value less than 0.2, preferably | ess than
0.1 and can take The g% y SS T,
preferably | ess than 0.05 and can take t e “val ue zero, z has a val ue

| ess than 0.8, prefzdr.atsly between 0.005 and 0.5 and can take the val ue
zero, and in that tr]W terial, as synthesised, has an X--ray 25
diffraction patterr’? i%th val ues of angl e 28 {degrees) and relative
intensities (1/10) xgoncordant with 28 (degpees) 0.5 8.02 8.43 9.31
Intensity (I1/10) vs vs m44 10.64 20.26

where

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

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

100%.

2. A microporous crystalline material of zeclitic nature
according to c¢laim 1, characterised in that, in the
10 calcined state, 1t has an X-ray diffraction pattern with
values of angle 28 (degrees) and relative intensities

(I/Ip) concordant with

29 (degrees) + 0.5 Intensity (I/1Ig)
&.97 m

8.00 Vs

8.40 VS

.28 m

10.62 vs

20.18

21.74

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



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 100% 2. A

m cr opor ous

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 anglde 20 (degrees) and rel ative

intensities

(I'/10) concordant with 26 (degrees) 0.5 6.97 8.00 8.40

9.28 10. 62,52Q518, 21,74 s22p4 kBUERSHLY {(dYdrd)ith VBe¥HeBNVS6d Nand

10

15

20

25

30

100%.

3. A method for synthesising the microporous
crystalline material of claim 1 or 2 in which a reaction
mixture containing

a source cof 3105,

opticnally a source of GeOy,

optionally a scource of other tetravalent element or
elements Y, preferably Ti, V, Sn,
optionally a source of other trivalent element or
elements X, preferably A1, B, Ga, Fe, Cr,
cptionally a source of inorganic caticns M of charge +n,
one or several sources of organic cation R, preferably
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
in that the reaction mixture has a compcsition in terms
of melar ratics of oxides lying in the ranges
ROH/Si0; = 0.01-1.0, preferably 0.1-1.0
My/nOH/8i0; = 0-1.0, preferably 0-0.2

X203/510; = 0-0.1, preferably 0-0.05
Y0,/810, = 0-0.1, preferably 0-0.05
Ge0»/51i0, = 0-4, preferably (0.005-1
H,0/81C, = 1-100, preferably 1-50

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

pentane is added in dihydroxide form or in the form of a



mvs 15 where mis a nediumrelative intensity between 20 and 40% s is a
strong relative intensity between 40 and 60% and 45 vs is a very strong
relative intensity between 60 and 100% 3. A nethod for synthesising the
m croporous 5 crystalline material of claim1 or 2 in which a reaction
m xture containing a source of Si02r optionally a source of Ge02,
optionally a source of other tetraval ent4dtel enent or 10 el enents Y,
preferably Ti, V, Sn, optionally a source of other trivalent el enent or

el ements X preferabl yr AlnydioGe FaIndr ar@pticonalsky ta spuegerably a
i norgani c cations Mof charge +n, one or several sources of organic

cation R, priefkerably 15 1,5-bis (nethyl pyrrolidinium pentane, and
water, is subjected to heating with or without stirring at a
tenperature between 80 and 200C, preferably between 130 and 200C, until

achi eving crystal$isatinhdehad @edefirkedt20ciiaithat, tdies feacst dfedi Xhur e
has a conposition in terms of nolar ratios of oxides |ying in the ranges
ROH Si (5= Otloat 120 gypretidnabty orystalbing) prrentsicps= glded, to the

preferably 0-0.2 .X203/ Si = Q- QL. _preferahly, 0; 0,05, 25 YP2LSi R =+
0-0.1, pref e?%%?%xlBI-“ogégt%ozg’éi‘%%ri%&i%g“?!ef%r%b?y FShe 1o Cts B o -
1-100, prefetadl patebDzl of one of claims 1 and 2, as promoter of the
crystallisation, said guantity 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 1is used as a
compcnent of a catalyst in a process selected among

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

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

process, and an oxidation process.

25 7. Use according to claim 6 1in a catalytic cracking
process of organic compounds wherein the catalyst
includes zeolite ITQ-22 as sole zeolitic component
embedded in a matrix, or zeclite ITQ-22 material together
with at least cone seccnd zeolitic component embedded in a

30 matrix.



4. A nmethod according to claim3, characterised in 30 that the organic
cation 1,5-bis (nmethyl.pyrrolidinium pentane is added in di hydroxide
formor in the formof a 46 m xture of hydroxide and anot her salt,
preferably a halide. 5. A method according to claim4, characterised in
5 that a quantity of crystalline material is added to the reaction

m xture, preferably with the characteristics of the material of one of
claims 1 and 2, as pronoter of the <crystallisation, said quantity |ying

in the rangeg 0. 9d-t9-c20% Ry wei ghtim thurespeat the thedt gtale@kc one
i norganic 10 oxi des added, "preferably between 0.05 and 10% 6. Use of a

m croporous eyshadl | i zechetier i alccoommet of 1l ai hwrne@, dhar aéE€Li§éd in
that it is used as a conponent. of a catalyst .in _a process. sel ected,anong
15 processes® of Fﬁﬁﬁ?ndga%g%ﬁQﬁﬁ%MHQQﬁis géﬁ?ﬁ@ltﬁgdrgﬁré%iﬁ%% 6?£ 18
hydr ocar bonsyangé ok, f upctiianal icxed 2 hydincasr bans, r 8n@s 06£S$10hembers,

i sonerisation of light paraffins, a process of deparaffining or

i sodepar &f f iy nginasppbcedsnenbarkypadi Bh=6Pre8ophrafPins 20 with

ol efins, a process of alkylation of aromatics and aromatics substituted
with olefins, alcohols, polyalkylated aromatics or m xtures thereof, an
acylator. pgocess, aahdranngxtdatienmprocessre2h #Zr WUsesacpardi nd the
claim6 in a catalytic cracking process of organjc conmpounds wherein the
catal yst i net t@b¥SEedlantd GlFO 22CWRE 5%t e 220G E¥MHONENL COBRBAGEEd i n

a mtrix, orozeobite | Ifhag naterial teastherr Wi atdugastoneisengnd

zeolitic conponent enbe ina 30 matrix. 47
10 zeolite faujasite Y, ZSM-5 and Beta.

10. Use according to claim 7, wherein said catalyst 1is
partially or wholly constituted by a single type of
particle with the =zeclite ITQ-22 material and said at
15 least one second zeolitic component being present in the

same particle.

11. Use according to claim 10, wherein the said seccnd
zeolitic component is zeolite faujasite Y under the form
20 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 =zecolite faujasite Y fully
250 exchanged with rare earths, ultrastable zeclite faujasite
Y partially exchanged with rare earths and mixtures
thereof, =zeolite 1ITQ-22 being present 1in guantities
between 0.1 and 60% by weight with respect to the total
of zeolitic components, and =zeolite faujasite Y 1n a
30 guantity between 0.1 and 99.8%% by weight with respect to

the total of =zeclitic components, the rest of the



6. 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 nenbers and m xtures thereof. 9. Use according
to claim7, wherein at |east part of the catalyst particles conprise a
second zeolitic conponent selected anorfg one or nore of the group
conprising 10 zeolite faujasite Y, ZSM5 and Beta. 10. Use according to

claim?7, whetghposatdosated ystic | satpayttahdy of whokl weconstftuted by a
single type of particle with the zeolite ITQ 22 material and said at 15
| east one secbndmzedikti c conponent being present in the same particle.
11. Use according to claim 10, wherein the said second zeolitic
conponent is zeolite faujasite Y under the form 20 of one or nore of its
variants sel ectediftousthecgoodpngconscshingl 0f zgokete kaujlasistep¥rt
ultrastable zeolite faujasite Y, zeolite faujasite Y fully exchanged
with rafe eafthBe pasritecfalfashtecytparetafryrexéfanged with rare

earths, ultrashabl g,zeqlite fay asdtyg, ) JUl{y: 25 gxebapgedyhthorarey
earths, ul tras?é I goge%ly: ?%lfggﬁ] gcifl te \2 part%%?l y excﬂangeg\bwﬁt h rare
earths and nrxspees tbtheneofptzéoWetleht TQE22ebéingcprespnthennsquantiti es
between 0.1 and 60% by weight with respect to the total of zeolitic

conponents, ahd zeolite faujasite Y in a 30 quantity between 0.1 and

99. 9% by wei ghty Wiidy respeet Je gritheof otdle OfcZeotd tirgugamReRent s,:ikthe
rest of the 48 conposition of the catalyst up to 100% béing fornmed by the
matri x. 102. tlepactokdi hget bethai weightwhérernlatikceastrpaetts.

13. Use according to <c¢laim 7, wherein said catalyst
consists partially or wholly cf at least twoc types of
particle, with ITQ-22 and said at least one second

15 zeclitic component being present in different particles.

14. Use according to c¢laim 13, wherein the catalytic

cracking catalyst comprises:

0.1-40% by weight of particles centaining zeclite ITQ-22
20 with respect tc the sum of zeclitic compcnents, wherein

each particle comprises 10-70% by weight c¢f zeolite ITOQ-

22;

0.1-99.9% by weight of 9particles o©of <ccnventional

catalytic cracking catalyst based on zeclite faujasite Y,
25 wherein the percentages are indicated with respect to the

gum of zeolitic components.

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

being:



5 of the particles of the catal yst conprise: - 0.1-40% by wei ght of the
zeolitic material 1TQ 22 with respect to the total weight of zeolitic
conmponents, and - 0.1-99.9% by weight of the zeolite faujasite Y with

10 respect to the total weight of zeolitic conponents. 13. Use according
to claim7, wherein said catalyst consists partially or wholly of at

| east two types of particle, with ITQ 22 and said at | east one second 15
zeolitic component being present in different particles. 14. Use

according to claim 13, wherehnjhbereatakwt i€ qu@rackingcajal yshst 20%
conprises: 0.1-40% by wei ght 01;I particles containing zeolite 1TQ 22 20
wi th respectoy owehghsumidfh zeekpeft conporentetabhercdioht eafchzpattféFe
conprises 10-70% by wei ght of zeolite ITQ 22; 0.1-99.9% by wei ght of
particles ofc%lﬁ?l%%??%hal catal ytic cracking catal yst based on zeolite

faujasite Y, 25:Mbetei Brt hecpereentrages ar e dvdi ciad ed méhmiespectoro
the sumof zeolitic conponents. 15. Use according to claim 13, wherein
sai d catal ythy weragbkingiddt aigaredt BeldibrofkcéaAprisieditharti ePas136°
containing zeolite ZtSM S*H&he conposition of the catalyst being: 49 -
zeolite faujQdT¥e VIR a®GUantity of at least 20% by weight with respect
to the total-wehghtrz0fi ze9} i ik cghconporeshs zeolduantidy- of azéokiebe1LTQ 22
+ ZSM5 is a maxi mumof 80% 5 b vveight, with respect to the total

wei ght of zebT@tr?¢ ltempbreresn iﬂdan tHe ratio by wei ght between zeolite
ZSM5 and zeolite

10 16. Use according to claim 7, whrein the matrix contains
at least one binder selected among silica, silica-
alumina, alumina, P05 and combinations thereof, and
optionally also & conventional additive for catalytic
cracking.

15
17. Use according tc 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 4ions, 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.



| TQ 22 lies between 10 and 0. 10 16. Use according to claim?7, whrein the
matrix contains at |east one binder selected anong silica, silica-

al um na, alum na, P2C6 and conbi nations thereof, and optionally also a
conventional additive for catalytic cracking. 15 17. Use according to
claim7, wherein any of the zeolitic conponents also contain a maximum
of 8% by wei ght of phosphorus. 20 18. U$e according to claim7, wherein
any of the zeolitic conponents are exchanged with ions sel ected anong

di valent ions, trivalent ions, divalent and trivalent ions, and rare
earths. 25 19. Use according to claim?7, wherein any of the zeolitic
conponent s dﬁhprUge Gﬂnpmuhdyzotovahhﬂﬂmnﬂvnﬂﬂ@ﬁﬁ@éﬁ fhea cafositeslynt Besi s

t I 7,
Component s COTIT S Cor RARUATRGIUEEA noa Phat: SO e & 2iet B, B0°21

Use accordlqglgﬁbﬁg@¢@37, wherein the catalyst is formed of particles
wth a size between 20 and 400 mcronetres. 5 22. Use according to claim
7, wherebn the catalytic process is selected between a catalytic

cracki ng DrOEESS yad' Bl d ed (EQC) canda fieen.alalyt e Cragksng.: boO
process. e accordingto clarm erern e organi c ounds
are hydr ocarpense gler i vedeflipemetr @ettivars: of catalytic cracking process
in fluid bed (FCC) and a deep catalytic cracking (DCC)
process.
10
23. Use according tc 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 © 1in a
process for the alkylation of aromatic compounds, wherein
an alkylating agent selected among an alcchol, a
polyalkylated aromatic compound and mixtures thereof is
made to react under alkylation conditions with a starting
20 aromatic compound in the presence cf a catalyst, said

catalyst being ITQ-22.

25. Use according to c¢laim 24, wherein the starting
aromatic compound is selected from the group consisting
25 cf benzene, 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, hydrexykbenzene,

hydroxynaphthalene, hydrcoxyanthracene,



natural or synthetic petroleum 15 24. Use of zeclite I1TQ 22 according to
claim6 in a process for the alkylation of aromatic conpounds, wherein
an al kyl ati ng agent sel ected anbng an al cohol, a polyal kylated aronmatic
conmpound and m xtures thereof is nade to react under al kylation
conditions wwth a starting 20 aromatic conpound in the presence of a
catal yst, said catalyst being ITQ22. 28 Use according to claim 24,
wherein the starting aromatic conpound is selected fromthe group

consi sting Qf o hepzengn-Raphthal enesc.amdacene, phesaphhpeneaaede,
substituted derivatives thereof. 26. Use according to claim24, wherein

the startingglervyactoreoapeunddi slsekgehedanrbrgnat kyl benzene, 30
al kyl ant hracene, al kyl phenant hrene, hydroxybenzene, hydroxynapht hal ene,
hydr oxyant hr acene, 51 hydroxyphenant hrene, al coxybenzene,

al ccxynapht hal enez 7 . al gexyanibeaceneg and cal coxyphenaat hr efteer2im  Usee
according to claim24, wherein the_ ©5 alkylating agent is selected anong
an ol efi B, anlkytohdhgardenitxtr 6§ lewdcsofant st dobeeiin aRdadairgel

al cohol congain fram.2 1o, 20, carban, At omsy 28 Ase gggording Lo ghahm
e 00Ky y

26, wherein ating agent 1s a polyalkylated aronmatic
conpound, theostaihi Agoar omati e0coapbundaiksma.non-al kyl ated aromatic
conpound, and in which during the alkylation at |east one alkyl group is
transferred fromthe polyal kylated aromati c conpound to the starting

aromatic 15 conpoynd. (2% USE-SEGORMI NGt 0 €] 2l 28 ewherghdrsahd the
pol yal kyl ated aromati c conpound contai ns at | east one

10 alkylating agent is a polyalkylated arcmatic compound,

the starting aromatic compound 1is a neon-alkylated

aromatic compound, and in which during the alkylation at

least one alkyl group is transferred from the

polyalkylated aromatic compcocund to the starting aromatic

15 compound.

29. Use according to claim 28 wherein said
polyalkylated arcmatic compound contains at least one
alkyl group which comprises from 2 up tc 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 wherein the
polyalkylated arcmatic compound is polyisopropylbenzene
and the starting aromatic compcund is benzene.

30



al kyl group which conprises from2 up to 20 carbon atons. 20 30. Use
according to claim28 wherein the starting aromatic conpound is selected
anong benzene, naphthal ene, anthracene, phenanthrene, substituted
benzene, substituted naphthal ene, substituted anthracene and 25
substituted phenanthrene. 31. Use according to claim28 wherein the

pol yal kyl ated aromati c conpound is pol yisbpropyl benzene and the starting
aromati c conmpound i s benzene. 30 52 32. Use according to claim 24,

wherein the startifng pakoBRbLEdGARPAUNG-1iSibenzengne tden at kyl atkngiagent
is propylene and in which the al kylation procedure produces cunene as

al kyl at ed aronengticonmpowrmind 338, teezereor dingg &okelal ine4, 29fidr eilf t he
al kyl ation reaction i s_canducted at reacti t f 60
And 3500 10° B ERBS 2888, ding t o1 St 2ty Sher ol e et U Ry PacH g e

o claim ei n ation

reaction is gendnet gd atxaiptegsyrembeiveedmpduddand 7.0 MPa. 35. Use
according to claim24, wherein the 15 alkylating agent and the starting
aromat i c>conpound are present in a proportion of between 2 and 20, in the

presence of the cg%aly%gé 36, .seq eﬁorQEpg b %heai 124, wherein the,

starting 20 aromaiic compound 1S zene an alkyl ating agent is
propyl ene anglkheaalkyl at edaat oamt i ciconpourthdtsat | &t obtaai nedaicsion

cunene; the alkylation reaction is carried t at a reaction tenperature
bet ween 60 aﬁgm%gg@ﬁufﬁeof between 60 and 358QC. al

10 34. Use according to claim 24, wherein the
alkylaticn reaction 1s conducted at a pressure between

1.4 and 7.0 MPa.

35. Use according te claim 24, wherein the
15 alkylating agent and the starting aromatic compound are
present in a preportion 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 1s
propylene and the alkylated aromatic compound that 1s
obtained is cumene; the alkylation reaction 1is carried

cut 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)

1

of reagents lies between 0.2 and 10 hours~ and the

benzene/propylene molar ratio is between 2 and ZO0.

37. Use according to claim 6, characterised in that the
30 material contains Ti and 1is used as a catalyst 1in a

process selected among selective oxidation processes of



pressure at which the alkylation reaction is carried out 25 |ies between
1.4 and 7.0 MPa; the spatial velocity (WHSV) of reagents |lies between
0.2 and 10 hours-' and the benzene/ propylene nolar 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 sel ected
anong sel ective oxidation processes of 53 organi c conpounds using an
oxi di sing agent sel ected anong H202 or peroxi des, hydroperoxi des or
organi c peragids,; 38.,45€:a¢600di0g LR skaiimbngchaeact seisedehnakhay the
5 material contains Sn and Is used as a catalys? ih a process sel ected
anong oxi dati0n propessesdef,t hgdBagperxivEk| cgeprroppéc 3gradseisaccor di ng
to claim®6, characterised in that the 10 material is used as a catal yst
in a process sel ected anong oxi dation processes of the
Meer wei n- Pongior f 4 Ver Ia%)forbmg 40. c Usenag G ordiatg ce@ rGls@idn 6 that the
characterised in that the 15 material is used as a catalyst in a process
sel ect edSanomyt ¢iydr bi somErEisHt | 6 prodessesudtdolat i As, cabkyyati ol 6f
olefins withlseparalliDe 809, RLky" 8ki 80 96n 2P PUBELESs et Brgl BhLYR "
Villiger type.

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 tc 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 alcohcls.



