1 Title Porous crystalline material (zeolite 1TQ 24), preparation nethod
t hereof and use of sanme in the catalytic conversion of organic conpounds
5 Field of the art The invention conmes within crystalline zeolitic
materials and their use in the catalytic conversion of organic conpounds.
10 Prior art Zeolites are porous crystalline materials which have found
i nportant applications as catal ysts, ads?rbents and ion exchangers. Many
of these zeolitic materials have 15 wel|l=defined structures which form
channel s and cavities in their interior,_ of uniformsize and shape that
permit the adsorption of certain nol eCif®%, whereas they prevent other
nol ecul es of @o%ione tePstalDind aiat@irfhuSiHigoTiveO Uy -26he Poé s a tfifomm
passing into the ipLerler, of. ddie Y alal o 20,013, gharagtoriotdc confers
nol ecul ar sieve propertres on RESe iRt &F i B PhdSe RBFRCUTHE sieves can
include Si  and ot her el enesrvexsfiogr ofpsr9snix meerpvAadsf the periodic
table in their lattice, and/or transition netals such as Ti, V, etc., al
of themtetrahedrally coordinated, the 25 tetrahedrons bei ng bound by
their verticed ¥ 8§y§%ﬁsar?orning a three-dimensional lattice. In the
case of contai ni nQhel eimerd s icor r espendi Mgthin | IdrAsgradlpnet et salhiedral | y
coor di nat ed "}La't%%h‘fs RAS LhN$ Jfdhe iﬁ?&?&%&ﬂ?&&e+ edsd BENgr at ed
i s conpensated by the 30 presence of cations, such as alkalis or alkaline
earths for ePiApPréc GATRIMZHS% sited in the channels and/or cavities of
these matepials. One type of cation can be

Prior art
Zeolites are porous crystalline materials which have
found impeortant applications as catalysts, adsorbents and
ion exchangers. Many of these =zeolitic materials have
15 well-defined structures which form channels and cavities
in their interior, of uniform size and shape that permit
the adsorption of certain molecules, whereas they prevent
cther molecules of a size too large for diffusing through
the pores, from passing into the interior of the crystal.
20 This characteristic confers molecular sieve properties on
these materials. These molecular sieves can include Si
and other elements of groups IIIA and IVA of the periodic
table in their lattice, and/or transition metals such as
Ti, V, etc., all of them tetrahedrally coordinated, the

25 tetrahedrons being bound by their vertices via oxygens

forming a three-dimensional lattice. In the case of
containing elements corresponding to ITIA group
tetrahedrally «coordinated in lattice ©positions, the

negative charge that is generated is compensated by the
30 presence of cations, such as alkalis or alkaline earths
for example, which are sited 1in the channels and/or
cavities of these materials. One type of cation can be
totally or partially exchanged for another type of cation
by means of ion exchange techniqgues, thereby being able

35 to vary the properties of a given silicate by selecting



totally or partially exchanged for another type of cation by means of ion
exchange techni ques, thereby being able 35 to vary the properties of a
given silicate by selecting 2 the desired cations. In the event of these
cations being protons, the resulting nmaterials have a hi gh degree of
acidity which confers interesting catalytic properties on them 5 The use
of organic catalysts as structure directing agents has so far been a
highly effective method for obtaining novel zeolitic structures. It has
recently been proven that the incorporation of heteroatons other than
silicon can plt&¢ &RfStrpOr faRtcRDl f Rt rAYERGr 8E10D8FF ER BN W t hey
pronote the foerdabhen a@hecefdsailningeaandalyl €0AsYTE Uuat inARhS WadteleS.0£S0, for
exanpl e, the iqgoggo&g}ign Ot&%? pr%noteg.the Kpﬁn%gion fou;Enenng

doubl e rings i the’fI'nal” Zeolites, Al f e the “31car pgrgf? A" of BE or Zn
pronotes the apgearance of 15 three-nenber rings in the final nmaterials.

As a conseguence Ofpt hgsWop K QE@E&iJ‘éJE%ﬂys%Edanst%§Q£L£@ §¥¥€JE%¥951 nor e
than 140 zeolitic structures have so f been descri bed wherein th

ar | _ e
shape, size af@cPE8ndESti %9t 20f R9F& r2 cHAARLY s eAAGFEE VB aletPRE V@Y, 20
conferring ondblheimdhgf esent Bdsdrpti entdefdtsd Ot prepeeteesly atkn

et el o e, O SRLAYLN0 ALt Chent; LALBLYLL fon PLOPRELLES e dds | SifdiS, ] dent
that obtaining novel ~ Zeolites I's an Inportant fie of deve opnment, since
the possibilistyiePnhawiang @ lfvgh FunberPyftaréol it8s nedhs 25 1dHat™a

sel ectionjgan gheetrdesof stifeeSthdet Wramdest tHdl t@dndtd chhe Procasses
sought to be catal ysed. Description of the Inventiop The present invention

f
relates to a SYAPREEFE PSPSISUCE6°Rr OPAP e mistrer F&T &REMRAFeri®&d in

that it is forimggrporaticon of Ge promotes the formation four-member
double rings in the final zeolites, while the
incorporation of Be or Zn prometes the appearance of

15 three-member rings in the final materials.

As a consegquence of the work done in the field of
zeolite synthesis, more than 140 zeclitic structures have
sc far been described wherein the shape, size and
connectivity of their channels and/or cavities wvary,

20 conferring on them different adsorption/diffusion
properties, and therefore displaying different catalytic
properties. It is thus evident that obtaining novel
zeolites is an important field of development, since the
peossibility of having a high number of =zeolites means

25 that a selection can be made of the structure best suited

to the processes sought to be catalysed.

Description of the Invention
The present invention relates tc a synthetic porous
30 crystalline material characterised in that it is formed
by tetrahedrally coordinated atoms bound together by
means of oxygens, which comprises a unit cell containing
56 tetrahedrally c¢oordinated atoms, known as ITQ-24,
whose chemical formula in the calcined anhydrous state is

35 given by



by tetrahedrally coordi nated atons bound together by neans of oxygens,

whi ch conprises a unit cell containing 56 tetrahedrally coordi nated
atons, known as |1 TQ 24, whose chemical fornula in the cal ci ned anhydrous
state is 35 given by 3 ML/ pX02: Y02 wherein: 5 X is at |east one
trivalent element, Y is at |east one tetraval ent elenent, the value of n
is between 0 and 0.2 and Mis at | east one charge conpensation cation in
oxi dation state p. which possesses an X-ray diffractogramin the 10

cal cined anhydrous state whose nost representative reflections appear at
the spacings given in table 1: Table 1 2.d( 0.5 A)100 IO | max

7.140012. 4012w, 7. 86520¥b,2596vs 11. 01508. 0457w 20. 29004. 3840vw

21. 42004. 1552vw 22.04504. 0388vw 22. 73503. 9178vw 22. 93003. 8849vw 15 wher ei n
t he interplanar spacings, d, were calculated in Angstrons and the
relative intemdietrgint the lines is calculated as the percentage with
respect tosthg sty L8ieNSEPeaKva0Hr aLfedfgarded as very strong (vs) =
80- 100, strong (s) =.60-80, nmedium(m = 40-60, weak (w) _ 20 20-40 and
very weak (vw)’ 230250l Barted 6F VAl val eme™ ™ ments in the fornul a given
above for | TQt24 aneuvdl of Bh 2 bdteeap &id and rnd or @8 at least one

charge compensation cation in oxidation state p.
which possesses an X-ray diffractogram 1in the
10 calcined anhydrous state whose most representative

reflections appear at the spacings given in table 1:

Table 1

2. d(t+ 0.5 A) 100 To/Tpax
7.1400 12.4012 W

7.B650 11.2596 Vs

11.0150 8.0457 w

20.2900C 4.3840 vw

21.4200 4.1552 vw

22.0450 4.0388 vw

22.7350 3.9178 VW

22.9300 3.8849 vw

15 wherein the interplanar spacings, d, were calculated in
Angstroms and the relative intensity of the lines 1is

calculated as the percentage with respect to the most

intense peak, and are regarded as very strong (vs) = BO-
100, streong (s) = 60-80, medium {(m) = 40-60, weak (w) =
20 20-40 and very weak (vw) = 0-20.

Examples of trivalent elements in the formula given
above for ITQ-24 are Al, B, Fe, In, Ga, Cr and mixtures
thereof.

Examples of tetravalent elements 1in the formula given
25 above for ITQ-24 are Si, Ti, 8n; Ge and mixtures thereof.

Examples of compensation c¢ations in the formula



t hereof. Exanples of tetravalent elenents in the fornula given 25 above
for 1TQ 24 are Si, Ti, Sn; Ge and m xtures thereof. Exanples of
conpensation cations in the formula 4 given above for ITQ 24 are a proton,
H precursors such as NH4' for exanple, netallic ions such as al kaline or
al kaline earth netals, rare earth cations, and netals of group VIII, and
also of group II1A II1A VA Va, IB 5 }IB 111B 1VB VB VIIB of the
periodic table of elenents or m xtures thereof. Fromthe given val ues,

it can be deduggd thgt ? r){@t | I'ine material ITQ 24 can be syn %lhe3| sed
in the absen®é'6P 84888 fPivd *ePEfrefit 8RBT or F coRPEREHR SN U
cations. |n aagrafig’r édrenaaipient reftal TQ24onX isschelagctaddalfimemeanong B

Al and conbi nghkQns$nt heLeoh . m&h &Y 115 e earBR: 1t 504 C&@Inﬁ@éau%n%f
t hereof . The synthetic porous crystal line material, 1TQ 2

prepared pri oBTPHPcAIdIni Y postesebsIBAUK F&Y: diFhr aéf’Bgr é[ﬁ) onse nost

represent ati vaigef | ects ongveappear atriheogpachdigHeFivanci ntapid e o2: Tabl e

2 20 2d( 0.5 h%ggﬁgﬁ | max .7.,.10001 709%“/7.940011.1534VS 10. 59508. 3637w
m 0

11. 01508. 0457 475604 W TS, %98 436vw 20. 60504. 3177 'm
21.54504. 1314vw From the given values, 1t can be deduced that the

crystalline material ITQ-24 can be synthesised in the
absence of added trivalent elements and/or compensation
10 cations.
In a preferred embodiment of ITQ-24, X is selected
from among B, Al and combinations thereof, and Y is Si,
Ge, Ti and combinations thereof.
The synthetic porous crystalline material, ITQ-24,
15 as prepared prior to calcining, possesses an X-ray
diffractogram, whose most representative reflections

appear at the spacings given in table 2:

Table 2
20

2. d{+ 0.5 A) 100 Io/Tpay
7.1000 12.4709 vw
7.9400 11.1534 ve
10.5950 8.3637 w
11.0150 8.0457 m
19.4800 4.5644 vw
19.5700 4.5436 VW
20.6050 4.3177 m
121.5450 4.1314 vw
22.1750 4.0154 ‘m
22.6550 3.9314 'w
22.8650 3.8958 ‘m
22.9550 3.8807 ‘m
26.9400 3.3150
27.0100 3.3066




22.17504. 0154m 22. 65503. 9314 | w 22. 86503. 8958 22. 95503. 8807 , m

26. 94003. 3150w 27. 01003. 3066w 5 29. 2100 3.0624 wherein the relative
intensity is as defined above. These diffractograns were obtained with a
Philips X Pert diffractoneter equi pped with a graphite 5 nonochromator
and an automatic divergence slit using K radiation from copper. The
diffraction data was registered by neani of steps of 2. of 0.01 wherein
is the Bragg angle and with a count ti of 10 seconds per step. 10 It
has to be bor ngrmmmnd—that—thg—diffraction—-datta—For—thirs——sampl e |isted
as single |inetat%®nsist of | P& 3%ppi ng mul tl¥pl es or_super posi ti ons of
reflections which, under certain conditions, such as differences in
crystal | ographic chan es appear as resolved or tially resol ved
lines. In genekaf Fhe'® é?@sqéwgogrg%ﬂf%t%ﬁﬁhﬁﬁsdggﬁ %c?%de 'smal
variations in theTbawanénéﬁsa©¢03¢ﬁmanw¢r¢ebbsa€wmﬂow1change§nﬂnp$he

symmetry of thlepgrystal;sihe @Ry CQ%HQEpéék'nglﬁﬂaCQa r%EJHﬁlte
connect|V|ty anong the atons of the structure. 20 These noditications,

whi ch al so° |nEP888 ERRAGRS T PRI APFURAT I ehisianagscecat tal S5 1BE fue to
di fferences i madtheidype fane quasidery of Tie®Onpansatsonieati aasa | aklki ce
conposition a e r&f enr i ent rotdestype jof
t hermal and hgg?ggﬁggﬁ%nggfg%?ﬁgﬁ% %hgggggﬁeg g%T eogorous‘%?ystalllne
mat eri al ITQHEQGtérﬂHBCﬁnEhFSand with a count time of 1¢ seconds per

step.

10 It has to be borne in mind that the diffractien data
for this sample listed as single lines can consist of
overlapping multiples or superpositions of reflections
which, under certain conditions, such as differences in
crystallographic changes, <c¢an appear as resolved or

15 partially resolved lines. In general, the
crystallographic changes can include small variations in
the parameters of the unit cells and/or changes in the
symmetry of the crystal, without any change taking place
in the connectivity among the atoms of the structure.

20 These modifications, which also include changes in
relative intensities, can alsoc be due to differences in
the type and quantity of compensation cations, lattice
composition and shape thereof, preferred orientation or
the type of thermal and hydrothermal treatment undergone.

25 The porous c¢rystalline material ITQ-24 to which this
invention refers is a single crystalline phase possessing
a three-directional system of channels which intersect
with each other. In particular, zeolite ITQ-24 possesses
a first system of channels defined by 1l2-member rings of

30 tetrahedrally coordinated atoms with a channel opening of
7.7 x 5.6 A, a second system of sinusoidal channels also
defined by channel openings formed by 12 tetrahedrally
coordinated atoms with a channel opening of 7.2 x 6.2 A,

and finally a third system of channels with a channel



invention refers is a single crystalline phase possessing a
three-directional systemof channels which intersect wth each other. In
particular, zeolite I TQ 24 possesses a first system of channels defined
by 12-nmenber rings of 30 tetrahedrally coordinated atonms with a channel
opening of 7.7 x 5.6 A a second system of sinusoidal channels al so

defi ned by channel openings forned by 12, tetrahedrally coordi nated atons
with a channel opening of 7.2 x 6.2 A, and finally a third system of
channels with a channel_. 6_gpening,of 10 tetrahedrally coordi nated atons
G th e chann@PeBpBRI rf of 05 T RAEF a5 AALY Tisedd S RpLEY s yaeay GrEn

i nt er connect e¢haoneachret ey . ofThe. & ruct.@r é. oﬂhze@Ithee¢1{y$pbmﬁamrbe

defined by 5;its, HBLteSEld .t MICR LEnihe smallest structural unit
di splaying all the symmetry el enments of the material. Table 3 shows the

list of positions B?eaFFrPﬁEu¥%tP5 2g8bi tf nATBa2 4t 6AR E6ntEEHE@E% ©¥t he
unit cell Borlas[nﬁiﬂcubal eribadhment ohe | E@a24esEach duetnaatoarrditnat ed

10 atomis bond ur_.nei % n_bri S J,vgn that
the position gfgg%g %ra godgghlggg %&éf g?egéé%§va?y g%ig% ﬁy &Ependlng
on the presendebé @rmmﬂ%§ wee t eisor ohaPesithong sopordd, tave thet X¢heni cal

conposition eQbotheniBier idlon@r ab¥eoihed mmdi theatun eagh pasdt tiaon 15
coordi nate given_in iable ngan be dlf ie change

taking place PATFAE“CBhNEEPPUTES  of ° tﬁgQ g% E?SPnFﬁér?hgo%féiﬂﬁ §fe of
the zeolite | BQoR4is2bdadtd t SittseAbom sodyithnatses if. pxXyen THAidBEE.604. 71

T212'248'364'E%ven that the position of the tetra-cooordinated atoms
can vary slightly depending on the presence of organic
matter or water in its pores, on the chemical composition
of the material or any other modification, each position

15 coordinate given in table 3 can be modified by s+ 0.5 A
without any change taking place in the connectivity of

the atoms forming the structure of the zeolite ITQ-24.

Table 3
20
Site Atom coordinates
{.}
X Y Z

T1 1.61 1.60 4 .71
T2 12.24 8.36 4.71
T3 15.65 11.92 4.71
T4 9.02 5.1¢ 4 .71
TS 1.61 11.92 7.90
T6 12.24 5.16 7.90
T7 19.65 1.60 7.90
T8 9.02 8.36 7.90
T9 19.65 11.92 7.90
T1i0 9.02 5.16 7.90
T1l1l 1.61 1.60 7.90
T12 12.24 8.36 7.90




T319. 6511. 924. 71 T49. 025. 164. 71 T51. 6111. 927. 90 T612. 245. 167. 90
T719. 651. 607. 90 T89. 028. 367. 90 T919. 6511. 927. 90 T109. 025. 167. 90
T111.611.607.90 T1212.248.367.90 7 T1319. 651. 6C4. 71 T149. 028. 364. 71
T151. 6111.924. 71 T1612.245.164.71 T173.192.612. 31 T1813. 829. 372. 31
T1918. 0610. 912. 31 T207.434.152. 31 T213.1910. 9110. 30 T2213. 824. 1510. 30
T2318. 062. 6110. 30 T247. 439. 3710. 30 T251870610.9110.30 T267. 434. 1510. 30
T273.192.6110. 30 T2813. 829. 3710. 30 T2918. 062. 612. 31 T307.439. 372. 31

T313. 1910. 912“8%“?82&3“824“%5Q“8&"¢88&fh{EH%ﬁHEbﬁ%b*ﬁ}M&%%ﬁhiﬁﬁb%Eb

T13 15.65 1.6C 4.

Tl4 9.02 B.3¢ 4.71

T1G l.61 11.82 4.71

T16 12.24 5.1¢ 4.71

T17 3.19 2.61 2.31

T18 13.82 9.37 2.31

T19 18.06 10.91 2.31

T20 7.43 4.15 2.31

T21 3.1% 19.91 10.30
T22 13.82 4.15 10.30
T23 18.06 2.61 10.30
T24 7.43 9.37 10.30
T25 18.06 10.91 10.30
T26 7.43 4.15 10.30
T27 3.19 2.61 10.30
T28 13.82 9.37 10.30
T29 18.06 2.61 2.31

T30 7.43 9.37 2.31

T31 3.19 10.51 2.31

T32 13.82 4.15 2.31

T33 16.63 B.26 1.61

T34 6.00 1.50 l.61

T35 4.63 5.27 1.61

T36 15.26 12.03 l.e1

T37 16.63 5.27 11.00
T38 6.00 12.03 11.00
T39 4.63 8.26 11.00
T40 15.26 1.50 11.00
T41 4.63 5.27 11.00
T42 15.26 12.03 11.00
T43 16.63 8.26 11.00
T44 6.00 1.50 11.00
T45 4.63 8.26 1.61

T46 15.26 1.50 1.61

T47 16.63 5.27 1.61




T354. 635. 271. 61 T3615.2612. 031. 61 T3716. 635.2711. 00 T386.0012. 0311. 00
T394. 638. 2611. 00 T4015. 261. 5011. 00 T414.635.2711. 00 T4215.2612. 0311. 00
T4316. 638. 2611. 00 T446. 001. 5011. 00 T454. 638. 261. 61 T4615. 261. 501. 61

T4716. 635.271. 61 8 T486.0012. 031. 61 T491.621.540. 00 T5012. 258. 300. 00
T5119. 6311. 980. 00 T529. 015. 220. 00 T531.6211.980. 00 T5412. 255. 220. 00
T5519. 631. 540. 00 T569. 018. 300. 00 A secongl object of the present invention
is a process for synthesising a crystalline material 1TQ 24, which
conprises at TEasT 5 a TTT3t sTage Wher e ™ a syt iEsT™s i Xt ure—cohr pi Si ng

at | east the f8Plowing: - H2AP%- a sourceldfat | east dnéktetraval ent
elenment, Y, T4& structure digecting agent.§4R), and 10 o.o0@ source of
hydroxi de iongcy, is made;to,geact, 8.30 0.00

T51 19.63 11.98 0.00

TS2 9.01 5.22 0.00

TS3 1.62 11.98 0.00

TS4 12.25 5.22 0.00

TS5 19.63 1.54 0.00

TS6 9.01 B.30 0.00

A second object of the present invention 1is a
process for synthesising a c¢rystalline material ITQ-24,
which comprises at least:

5 a first stage wherein a synthesis mixture comrpising

at least the following:

- H,0,
- a source of at least one tetravalent element, Y,
- a structure directing agent (R}, and

10 - a source of hydroxide ions M!',

is made to react,

a second stage comprising keeping the synthesis
mixture at a temperature of between 80 and 200°C until
crystals of said crystalline material form; and

15 a third stage comprising recovering said crystalline
material.

In certain cases, the source of hydroxide ions can
be the structure directing agent itself.

The synthesis process can furthermore comprise

20 a fourth stage wherein organic matter occluded in
the interior of the crystalline material is eliminated by
means of a treatment selected from among extraction
treatments, thermal treatments at temperatures above
250°C for a period of time between 2 minutes and 25

25 hours, and combinations thereof.

According to a preferred embodiment of the process,



a second stage conprising keeping the synthesis mxture at a tenperature
of between 80 and 200C until crystals of said crystalline material form
and 15 a third stage conprising recovering said crystalline mterial. In
certain cases, the source of hydroxide ions can be the structure
directing agent itself. The synthesis process can furthernore conprise 20
a fourth stage wherein organic matter Oﬁg uded in the interior of the
crystalline material is elimnated by ans of a treatnent selected from
anong extraction treatnents, thermal treatnents at tenperatures above
250C for a perstéd Sy LR S h B KERRC 2C AP n R EEh @A RP 25 CTPHEF & HHFCE

conmbi nati ons tlfetaef erAe&Déck NQ emen@ Rreferred enbodi nent of the process,
9 the synthesis m xture can furthernore conprise a source of the
trivalent element X. According to a preferred enbodi nent of the 5

i nvention, the soufeecodinhe tetraval enefetearent ewbodimgntoxi d€, tHhe source

of the triyal enteateARNt tXei So@ O & ne QQQr%bglg.ﬁff'tQ?érhén{n?(tM gghas a
conposition, in terns of nolar ratios of oxides, of Y02/ X203 > 10

H2Q YO = bet W&&f®1 SR8 SBT%9 W2 teeptwbahewr Gsleg'r’?&tB}‘OlsGFY‘C’fzi ~bet ween
0.05 and 6.0 akd2kjnhe/ X&ﬂBhssbetmaetruz& axd b @owheset hoq, | Bn tthermaxicdat i On
state of the gati gng/j: d,£ bg;one or two. According to a nore
preferred enbogl ment - of the a‘:{lnl\?Jee%tl gn t he source of the tetraval ent
element Y is an oXPa#X2%she sour&eSof the trivalent element X is an oxide,

10 H,0/YO, = between 1 and 50
R/Y02 = bhetween 0.05 and 3.0
OH/YO2 = between 0.05 and 6.0

between 0 and 1.0

wherein 7 is the oxidation state of the cation M' and can

15 be one or two.

According to a more preferred embodiment of the
invention, the source of the tetravalent element Y is an
oxide, the source of the trivalent element X is an oxide,

20 and the synthesis mixture has a composition, in terms of

molar ratios of oxides, of

YO,/X 50, > 7

H,0/Y0, = between 2 and 20

R/Y02 = between 0.05 and 1.0
25 OH/YO, = between 0.1 and 2.0

M'2/jO/X203 = between 0 and 1.0

wherein j is the oxidation state of the cation M' and can

be one or two.

30 According to the process of the present invention,
the hydroxide source M' can be selected from among a
source of at least a compensation cation M, the anicn of
the structure directing agent and a mixture of the two.

A preferred example of structure directing agent is

35 a salt of the dication hexamethylene-



20 and the synthesis m xture has a conposition, in terns of nolar ratios
of oxides, of Y02/ X203 > 7 H2O YO2 = between 2 and 20 R/ Y02 = between
0.05 and 1.0 25 OHYX2 = between 0.1 and 2.0 M 2/j0/ X203 = between 0 and
1.0 wherein j is the oxidation state of the cation M and can be one or
two. 30 According to the process of the present invention, the hydroxide
source M can be selected fromanmong a ;gource of at |east a conpensation
cation M the anion of the structure directing agent and a m xture of the
two. A prefer%ed exangle of structure directing agent is 35 a salt of the
di cati on hexaR&fhyF&Re" 10 VISP ™ret hyl anmoni um) . An additional preferred
exanpl e of structube diadddétingahgeptrefsraedal exehpife difthydstoiaderef

hexanet hyl enea@&éé&ﬂﬁ?t bylammopi um} . ;5 A psef erged soW£9,aket e
tetraval ent el enent is ~an oxide. A ﬁ;ef erred source of the trival ent

el ement X is &F*2BRFYeeIE st ErrBat 8Bt B* ™ he conpensation cation Mis
a 10 hydrexi de oraapregéfeed Acenrdd NEF ttha PadddvGlleat eleednpent ief the
process, fluqri g%i%gns are added to the synthesis mxture in a nolar
ratio F-/Y02 equal "to or less than 0.02. For exanple, in a particular
enbodi ment, ammoni anPE¢iRrigl sKEBrsan clfe thddedl v alenthot ameardt iXo if- AnSi 02

|l ess than 0.0%}xihB. the case in which Yis Si. The zeolite I TQ 24 can

essentially be prepared_ as .
y P E preferréﬁ source of the compensation cation M is a

10 hydroxide or an oxide.

According to a particular embodiment of the process,
fluoride ions are added to the synthesis mixture in a
molar ratio F°/Y0, equal to or less than 0.02. For
example, in a particular embodiment, ammonium fluoride

15 can be added in a molar ratio F-/ Si0, less than 0.01, in
the case in which ¥ ig Si.

The zeolite ITQ-24 can essentially be prepared as a
pure phase or with very small amounts of impurities which
can even be undetectable by X-ray diffraction.

20 In the synthesis process of ITQ-24, hydroxide ions
can be used as mobilising agents of the trivalent and
tetravalent element oxides, which are introduced in the
synthesis means as the hydroxide of an organic cation,
inorganic cation or mixtures thereof, being able to be

25 occluded in the interior of the organic species
structure, which can be eliminated by conventional means.
So, the organic compeonent can be eliminated by, for
example, extraction, or by thermal treatment by heating
te a temperature of above 250 °C for a period of time

30 between 2 minutes and 25 hours.

The compensation cations in the material in its
uncalcined form, cor following thermal treatment, can, 1if
present, be exchanged for other cations such as metallic
ions, HT and HY precursors such as NH,*. Among the

35 cations that can bhe introduced by ion exchange, those



pure phase or with very small anpbunts of inpurities which can even be
undet ectable by X-ray diffraction. 20 In the synthesis process of |TQ 24,
hydr oxi de i ons can be used as nobilising agents of the trivalent and
tetraval ent el enent oxides, which are introduced in the synthesis means
as the hydroxide of an organic cation, inorganic cation or mxtures
thereof, being able to be 25 occluded in.the interior of the organic
species structure, which can be elimn led by conventional neans. So,
the organi c conponent can be elimnated by, for exanple, extraction, or
by thermal tr&StREntCaTy Bt | AgPOE bt BV ehp? allir 6h6f agbdvates@iCHhsr a
period of tinmmatd3@ibetween 2am pdtesyand 2be howrsreThed¢onpaasatyHa

cations in th%pg%tgria inits. uncal%ined forg%ﬁor fol |l owi ng thernal

+
treatnment, can It l%?%%%ht?a & ex Hiangé§ For é?n%a?%oﬁ%r UTH RS

metal lic iongprdHresads Het pgeewr SOYET s eech wvad LNBd +o £ Agpagp t hBA 350 It i ons

that can beg inthoduced fy, i@f‘a?xﬁbﬁé‘?exvéhoﬁﬁ,lh\ﬂ/ﬁi Gt GalL phayiaiRosi tive
role in the act%xitg of the material as a catalyst are preferred, and
more specifi C8PLY, °Latt OHP SuGT a8 rESTEH i ons of rare earths and metal s

of group VI, as wet| caysohlyteampidd Apfl ITITA-25 104 Ma, caBriklBoull | B,
VB, VB, VIIB.atckhe poriadic,kabl g.qf glements are preferred, The

crystallisation o TQ 24 can be carrie tlcalfy OF > wi £h sfirring,
i n aut ocl aves t&MPET 2 RPN 56t wBEN2BY Hhd 0@ Eufftchenuffendtént

length 1010f Gitneifer B6hi gvhNGride €y Staldisatian.ichor @anplspilket ween
12 hours and %Q da s.lét nmust b %B;ge in mnd that the conponents of the

synt hesi s ni xCar&<can ot ¥t $MCdeft EPEht sources, and depending on them

the crystallisati ohttirpes ndborne in mind that the components of the

synthesis mixture can come from different sources, and
depending on them the crystallisation times and
15 conditions can vary. With the aim of facilitating the
synthesis, crystals of ITQ-24 can be added as seeds to
the synthesis mixture, in amounts of up to 15% by weight
with respect to the total components constituting the
source of the elements X, Y and M. These can be added to
20 the synthesis mixture in advance, during the first stage
of the process, or during the crystallisation of ITQ-24,
in other words, during the second stage of the process.

In order to facilitate the gynthesis, fluoride ions

can also be added, in the form of, for example, ammonium
25 fluoride, in F-/Si0,; ratios of less than 0.01.

On completion of the c¢rystallisation stage, the
crystale of ITQ-24 are separated from the mother liquor
and recovered.

According to a particular embodiment, the ITQ-24

30 material containing Al can also be prepared starting from
the form containing boron using well-known post-synthesis
methods (Chen et al., Studies in Surface Science and
Catalysis (2001), 135, 1710-1717), such as for example
the exchange in the aqueous phase of the material with

35 boeren for a source of aluminium icns ameng which



15 conditions can vary. Wth the aimof facilitating the synthesis,
crystals of 1TQ 24 can be added as seeds to the synthesis mxture, in
anounts of up to 15% by weight wth respect to the total conponents
constituting the source of the elements X, Y and M These can be added to
20 the synthesis m xture in advance, during the first stage of the
process, or during the crystallisation qu | TQ 24, in other words, during
t he second stage of the process. In order to facilitate the synthesis,
fluoride ions__can also be added, in the formof, for exanple, anmoni um

25 fluoride, PASFEFEPER r&tiBSd TesBIERANT 0. O4loGfToRpl &RLOAS of Tt he
crystallisati genstage, tshdphatyst al sadfonat@, 24 arterssepar avetldé r omnidhe

mot her i quor . and. [ gcover&d. AccoLding.to. -%Qt.izq%gﬁ s00od| JEARt.y the

| TQ 24 30 matérial contai nlqul\g Al can also be prepared starting from the
f orm cont ai ni AG*Bor'&F uSI TIF Aneltl -3dRTuodty- SYARTFes?s PRRE DUt REHeEn et
al ., Studiegs itReSunéace SCi@NOA ANA heCalealeysise (2D0d)natlidm 7 Hohél?),

such as for ex I t he . excha in e aquepus phase of the material
with 35 bor onoggrr% Sfrggluﬁélée J oglqgﬁi %F%E%?%n%sh% FH S 2 Bréferénce i s

given to nitrahesechkrerriecdrpirdiicde liyn ingaher aliresatphat ETatcamborat e,

citrate, oxidgiand J.hydﬁyglyg dechdl 50, gt he,geol bhg,B-Biooh TQ 34 can he
converted into the Ti-| by nmeans of post-synthesis 5

%24 anal ogue
treat ments peffitttihy tHE Yel2@G PGE BPFM WAT14720F atons of B fromthe

zeolite labtice UShnghprocCesHsctsidh |tafe peesthosendescidbetkt faviteusl y in

L0 TS ST S A Y O B 105, 31 RO, >

present invenPrEAntef efMRYE  FerRsEtiRY nvereicagda teed ferdrednfrom at

| east one contact with a catalytically active gquantity of the
crystalline material known as ITQ-24.

15 An additional object of the present inventicn is a
method for converting a feed formed from at least one
organic compound consisting of placing the feed in
contact with a catalytically active quantity of the
crystalline material obtained in accordance with the

20 process described above.

With the aim of preparing catalysts, the crystalline
material of the present inventien can also be intimately
combined with hydrogenating-deoxygenating compocnents such
as platinum, palladium, nickel, rhenium, cobalt,

25 tungsten, molybdenum, chromium, vanadium, manganese, iron
and mixtures thereof. The introducticon of these elements
can be carried out in the crystallisation stage, by
exchange (if appropriate), and/or by impregnation or
physical wmixing. These elements can be introduced in

30 their cationic form and/or starting from salts or other
compounds which, by decomposition, generate the metallic
compound or oxide in its suitable catalytic form.

The =zeoclite ITQ-24 produced by means of this
invention can, when it contains trivalent elements in its

35 composition, and once pelletised, be used as a component



or gani ¢ conpound consisting of placing the feed in contact with a
catalytically active quantity of the crystalline material known as

| TQ 24. 15 An additional object of the present inventionis a nethod for
converting a feed forned fromat |east one organic conpound consisting of
placing the feed in contact with a catalytically active quantity of the
crystalline material obtained in accordgtr}ce with the 20 process described
above. Wth the aimof preparing cataly the crystalline nmaterial of
the present invention can also be intimately conbined with

hydr ogenat i ngde ¥y GeXat Fnd cSfpOn&Rtd 1ELER cHICHIRA | HERR S 1S -adiush

ni ckel , rhen| we cobal Bxaidplé ungsd eiss«ml Widerdmnl¢ghi om d:lflack/ﬂ:@;adlolfm

manganese, ur her eof he |ntroduct| n of t hese elenents
can be carrl e @gﬁtgglgﬁg%ﬁée c?ég%aﬁl saw%n S ra“’lgcek nﬁ’y tgxc?ﬁan SD

appropri ate), *f&A@rBEngy of npregrarrbendr aphyk toiain m&quvg)mame veltélrrent S

can be introducedihp %Qldthﬂrpga&éM§ épr@sae@l:{@{cﬂ%ﬁl Nge fmc%alts or
ot her corrpounds whi ch %/ ecorTPosVé_;r %enerate t he net al conpound
or oxide in it&daPtant e TR LD malfenyds| it PO Zﬁcb‘?ocﬁ?&é‘d by

nmeans of thisandiventkomeogsy wit@nsottglohd adarsionsi.val ent el enments in its

35 conposition, angd; pacesPell gl 3?9 D& UEEd éétxaa&cimcé”e feutt8l in

catal ysts in acid catalytic cracking processes, suc or exanple
processes of ¢&FaPrPesty ki rigdf ashyir s Borss, @3?&F9F|€T%y%ﬂr &2&r acki ng

of hydrocapbome, usekor risng 0f Hurdreganbens, aékad;aeta onuof Sk tilcas W th
5 olefins and _in [OCeSSEeS 9f esterJ fication, aniline reaction

with formal deRydé FA°TtS adrd 1t§h(ﬂr§rané§cﬁ§nd88r9\ﬂhc RFTRbIGE s
cations. Likevinsereadtepris eénttalmsBeEttxaxpdllemereIEMt ®ri NMeerwein-

Pondorf type, among others.

15 Brief description of the figures
Figure 1 shows the projection of a first system of
channels defined by 12-member rings of tetrahedrally
coordinated atoms with a channel opening of 7.7 x 5.6 A,
Figure 2 shows a second system of sinusoidal channels
20 also defined by channel openings formed by 12
tetrahedrally coordinated atoms with a channel opening of
7.2 x 6.2 A.
Figure 3 shows a third system of channels with a channel
ocpening of 10 tetrahedrally coordinated atoms with a
25 channel opening of 5.75 x 4.8 A.
Figure 4 shows the unit cell of ITQ-24.
Figure 5 shows the structure of the dication
hexamethylene-bis (trimethylammonium) .
In order to illustrate the nature of the invention
30 and the manner of preparing and using it, the following

examples are presented:

EXAMPLES
Example 1.- Preparation of hexamethylene-

35 bis({trimethylammonium) bromide



its conposition, such as Ti and/or Sn, zeolite 1TQ 24 can 10 be used as a
het er ogeneous catal yst in oxidation processes of olefins with organic or

i norgani c peroxides in reactions of the Bayer-Villiger type or Meerwein-
Pondorf type, anong others. 15 Brief description of the figures Figure 1
shows the projection of a first systemof channels defined by 12-nenber
rings of tetrahedrally coordinated ato with a channel opening of 7.7 x
5.6 A, Figure 2 shows a second system si nusoi dal channels 20 al so
defined by channel openings forned b{ tetrahedr al ly coordi nated atons
with a channel opeA7ndfofd 912 Ik sgddbromgheganse 3 (BHEWEY a t hPFH) sydidem of
channel s withsa.chagnelt wfieRithglehild B@Iﬁﬁhﬁdl’ﬁiﬂ—ﬁﬁowﬂlv&aﬁg&d atnons

with a 25 ch L ni.ng 5 X hows t he un|t cel |
of 1TQ 24. Fi %3?% gQShSre Fﬁdegtrzuc ugggo ag;a( ca?nc(?) the necessa

hexanet hyl eneebhgeti rist hyhmedicrtiady) . added ofeler obgaihingt mateuitedlrat ur e

of the inventiQRe3Peand tdie MBI Ok I%%B%'cgg 8¢ 43R0 Hden tNfieqa
fol |l owi ng exal Ies are presented: EXAVPLES Exanple 1.- Preparation of

hexaret hyl ene 8516 {154 néE Ry | RARRGSPARTF Cbrivhi BB912t 87, 3§1igTond- The
1, 6-di br ormhexaael(:pum tyi =t ) iandkeBR. 3ot g rafont r tERbBYL e é1e wEalhut | on

(31 35% by \/velcggt5 tthgggg%eqrg Sﬁd%&c& a 500 E’Leflaﬁ %Ed t he

necessary et Ranol |s i mredi or ‘obtal ning a St &bFe 5°nmixture
of the differéREmpfodiet sr%%eﬁévebﬁeeﬂe@'éﬁjedﬂf Witk Erahegn aranordgeni sed

by magnethg Sthbkblghl¥hask&SULLiM0e Xl Us&at S Keffa adi SO taimgrature
wth . . . . .
The white solid obtained is dried at room temperature for

12 hours.

Example 2.- Preparation of hexamethylene-

15  bis{trimethylammonium} dihydroxide
Hexamethonium dihydroxide 1is prepared by direct
anion exchange, using a resin, Amberlite IRN-78
{Supelco}, as a source of hydroxide anions, having
previously washed the resin with distilled water up to pH
20 = 7. The process consists of dissolving 9 g of
hexamethonium dibromide obtained according to example 1
in 250 g of Milli Q water {(Millipore). The resulting
solution is made to pass through an Amberlite IRN-78
washed resin column, with the flow wvelocity being
25 adjusted in order to achieve an exchange level greater
than 95%. The resulting solution of hexamethylene-
bis(trimethylammonium) dihydroxide is collected in a
precipitates jar. This solution is concentrated at 50 *C
and vacuum until reaching a concentration of
30 hexamethylene-bis (trimethylammonium) dihydroxide of

approximately 0.5 mol/kg.

Example 3.- Synthesis of the material 1ITQ-24 with

aluminium

35 1.46 g of GeO, are dissolved in 42.0 g of a solution



constant stirring for 48 hours, and the solid that is forned is
recovered by neans of filtration and is 10 thoroughly washed with ethyl
acetate and diethyl ether. The white solid obtained is dried at room
tenperature for 12 hours. Exanple 2.- Preparation of hexamethyl ene- 15
bi s(trimet hyl anmoni um) di hydr oxi de Hexanet honi um di hydr oxi de i s prepared
by direct anion exchange, using a resin, Arberlite IRN-78 (Supelco), as
a source of hydroxide anions, having previously washed the resin with
distilled water, to 0 = 7. The process consists, of dissolving 9 g
of hexamet hor?ifulr%pedﬁ mF%HV%%n%b?bﬁ htgdmgégéﬁﬁ'imﬁ%“‘t‘ﬁmex HH E o+ den "‘2‘%8‘ g of
MIli Q water 3 McleltepoEe3dtiomMhect esul4dong model kg onIns nade $o@lyrdss
through an Anbgrkihes! RN 78, gﬂ/aéb_egetrleﬁt@lngwﬁysim;\ié Ned | pwskeloci ty
being 25 adjusted in order to achieve an exchange Ievel greater than
95% The resulPfi iy "SPdtrorf T3 sSREX AReT YA eRBe BYSret+Y et hyradmbhi dif)

di hydr oxi dg i &ep6l lsec¢tredngnadlopiegi il ates paKandhi Sn& ol sbpApd&de
concentrat ed C..apd_v til_reaching,a concentration aqf 30
hexanethylene?%fgg?rfﬁegﬁ§Igﬁﬁ%ﬁﬁﬁﬁ%g(ﬁohfﬁF Qrdeto “thpFQSd?ﬁﬁ%ﬁﬁf“o.S
mol / kg. Exanpféx8ureSyerdtesi ¢ dfinphecompetitalon:TQ 24 with al umi ni um 35
1.46 g of Ge02 are dissolved in 42.0 g of a solution 15 of
hexamet hyl ene-_bi s(tri met Iannonium% di hydroxide with__a concentration of
0.499 ol s/ kg> PAehe 5diUa ont - dbtHiHEe, 1140592 of® - 15 AlaOs
tetraethyll@rthosilicate and 0.856 g of alumniumtriisopropoxide are
hydrol ysed, apgei-t Sy PokOPY Stier agggmaéﬂmwbqls'ctwﬁeefxéﬂg@omﬂn

i sopropoxide formed in the hydrolysis to evaporate unti reaction
dihydroxide.

The gel is heated at 175°C with stirring for 15 days

in steel autoclaves with an internal Teflon lining. The

15 solid obtained after filtering, washing with distilled
water and drying at 100 °C is ITQ-24 and whose list of

diffraction peaks is included in table 4.

Table 4
20

2. dA 100 I4/Tp.y
7.1000 12.4709 9
7.9400 11.1534 100
10.5950 8.3637 17
11.0150 8.0457 41
16.4350 5.4026 6
19.4800 4.5644 13
19.5700 4.5436 16
20.1450 4.4152 7
20.6050 4.3177 54
21.5450 4.1314 17
22.1750 4.0154 50
22.6550 3.9314 24
22.8650 3.8958 56
22.9550 3.8807 49




m xt ure reaches
H20 :

hexanet hyl ene- bi s(tri met hyl ammoni um

175C with stirri

Teflon lining. The
distilled water and drying at 100 Cis |
diffraction peaks is included in table

a final

0. 15 A1203 10 wherein R(OH2)

ng for 15 days

conposition:

15 solid obtained after filtering,

5 Si02 1 G2 1.50 R(OH) 2
is of
di hydroxi de. The gel is heated at
in steel autoclaves with an internal

washing with
TQ 24 and whose |ist of

4% Table 4 20 2.dA100 | /1 nax

7.100012. 47099 7940011 —1534100716- 59508363717 1101508045741
16. 43505. 40266 14806048 564413 19.TFF04. 543616 20)94504. 41527
20. 60504. 317754 Pds 94504. 131417| 22214504, 015450 223 £5503. 931424
22.86503. 895856 33%% 3. 880749 6 47??. 16003 54’54‘6"32‘5."33503._521‘310
26. 35003. 38796 2p-94003. 315022 03. 306619
26.8400 3.3150 22
27.0100 3.3066 19
28.4350 3.1441 7
28.8050 3.1045 7
29.2100 3.0624 22
30.4950 2.9362 B
32.0750 2.7951 8
32.21¢00 2.7837 6
32.7300 2.7407 6
33.2450 2.6994 8
35.6600 2.521% 6
37.3550 2.4113 11
The material 1is calcined following the heating ramp
described below. The temperature is increased from 25 °C
to 300 °C with a speed of 1 °C/min, maintaining the
5 temperature for 3 hours, and then finally raising the
temperature up to 580 °C at a speed of 1 °C/min, with the
temperature being maintained for an additional three
hours.
The calcined sample displays a diffraction diagram
10 characteristic of ITQ-24, whose list of peaks is shown in
tabhle 5.
Table &
2. d(+ 0.5 A) 100 Io/Tpay
7.1400 12.4012 15
7.8650 11.25896 100
8§.4300 10.5062 6
10.5800 8.3755 3
11.01590 8.0457 24
13.2300 6.7032 2




28. 43503. 14417 28. 80503. 10457 29. 21003. 062422 30. 49502. 93628

32.07502. 79518 32.21002. 78376 32.73002. 74076 33.24502. 69948 35.66002. 52196
37.35502. 411311 The material is calcined follow ng the heating ranp

descri bed bel ow. The tenperature is increased from25 C to 300 Cwith a
speed of 1 Cmn, maintaining the 5 tenperature for 3 hours, and then

finally raising the tenperature up to O Cat a speed of 1 Cmn, with
the tenperature being nmaintained for an additional three hours. The
cal cined sanpl g displays a diffractiom diagram 1@ characteristic of
| TQ 24, whose $412 peaks is shi in table S_|Table 5 2 d(-Qj5 A) 100 I
/1 7.140012. 4012615 6.0865011. 25961 0B 3. 430010. 506263 10. 58008. 37553
11. 01508. 045724, 13,.23006. /0322 .220006. 23872 16. 48505. 38633
16 81005, 2620245 Y04, 38406 |2+ 252 ?
20.2900 4.3840 6
21.4200 4.1552 2
22.0450 4.0388 8
22.7350 3.9178 4
22.9300 3.8849 7
Example 4.- Synthesis of the material 1ITQ-24 with
aluminium

1.115 g of GeO, are dissolved in 125 g of a solution

of hexamethylene-bis(trimethylammonium} dihydroxide with

a concentration of 0.128 mols/kg. In the soluticn

obtained, 11.10 g of tetraethylorthosilicate and 0.435 g

of aluminium triisopropoxide are hydrolysed, and it is

kept stirring allowing all the ethanol and isopropanocl

10 formed in the hydrolysis to evaporate until the reaction

mixture reaches a final composition:

S5 §i0, 1 Ge0y 1.50 R(OH), 30 H;0 0.10 Al,0,4

15 wherein R(CH,;) is of hexamethylene-bis(trimethylammonium)

dihydroxide.

The gel is heated at 175°C with stirring for 15 days
in steel autcoclaves with an internal Teflon lining. The
solid obtained after filtering, washing with distilled
20 water and drying at 100°C is ITQ-24.

The material is calcined following the heating ramp
increased from 25°C

described below. is

300°C

The temperature

with of the

for 3

to a speed 1 °C/min, maintaining

temperature hours, and then finally raising the

with the

25 temperature up to 580°C at a speed of 1°C/min,

temperature being maintained for an additional three

hours.



21. 42004. 15522 22. 04504. 03888 22. 73503.91784 22.93003. 88497 Exanpl e 4. -
Synthesis of the material 1TQ 24 with alumnium1l. 115 g of Ge02 are

di ssolved in 125 g of a solution 5 of

hexanet hyl ene- bi s(tri nmet hyl ammoni um) di hydroxide with a concentration of
0.128 nols/kg. In the solution obtained, 11.10 g of
tetraethylorthosilicate and 0.435 g of %krniniun1triisopropoxide are
hydrol ysed, and it is kept stirring al I ing all the ethanol and

i sopropanol 10 fornmed in the hydrolysis to evaporate until the reaction
m xture reaches a FhhaFaéeipodi eppple sdipiays ja Apiragtizy mli@gam 30
H2O : 0.10 A12B3ribtvheseid S @) 24s of

hexanet hyl ene- bi s(tri met hyl ammoni um) di hydroxi de. The gel is heated at
175C with stirring for 15 days in steel autoclaves with an internal
Teflon |iningEx¥melesd}+ dswoitteisnedodf te dadergrilngTonashyhgh widdendi stilled

20 water apd drying 8§ JOO0Cdey .| 1024 s IR, LGN 48l oi § 62l £1 fied,fiQlyl owi ng
t he heating ranp descrlbed below. The tenperature is’increased from 25C

to 300C with &fspEedm6fhrlersinis Hhifeibul AR e ™t ety iR def 31 tE hours,
and t hen f|nahlycbabshﬂgath@n25oﬁenpeﬁasuraowpk§o 580C dtie a sqaad oaf

1Cmn, with the . nggpeigtyée befn etr e %@hneghfoglgggqulHiqquothree
hours. 18 The°cafci hed sanp e’ dIS iTfraction
char act eri sti @fofbdri@ 2% idxanpl éygrolﬁiﬁrﬂ he%lll% of tlﬁe kmlttewiallrﬂm@ 24

with boromg5 1113wongf 3802 p¢ € 80t Ve rindad42.D gnof 1asehytionto
evaporate until the reaction mixture reaches a final

composition:

5 $i0, : 1 GeO, : 1.50 R(OH), : 30 Hy0 : 0.12 B,0q

15
where R(OH}), is of hexamethylene-bis(trimethylammonium)
dihydroxide.

The gel is heated at 175°C with stirring for 15 days
in steel autocclaves with an internal Teflon lining. The

20 solid obtained after filtering, washing with distilled
water and drying at 100°C is ITQ-24.

The material is calcined following the heating ramp
described below. The temperature is increased from 25°C
to 300°C with a speed of 3°C/min, maintaining the

25 temperature for 3 hours, and then finally raising the
temperature up toc 580°C at a speed of 3°C/min, with the
temperature being maintained for an additional three
heours.

The calcined sample displays a diffraction diagram

30 characteristic of ITQ-24.

Example 6.- Synthesis of the material ITQ-24 containing
titanium
1.177g of GeO, are dissolved in 56.0 g of a solution

35 of hexamethylene-bis(trimethylammonium} dihydroxide with



of hexamet hyl ene-bi s(trinmethyl ammoni um di hydroxide with a concentration

of 0.1505 nol/kg. In the solution obtained, 11.28 g of

tetraethylorthosilicate and 0.160 g of boric acid are hydrolysed, and it

is kept stirring 10 allowing all the ethanol fornmed in the hydrolysis to

evaporate until the reaction m xture reaches a final conposition: 5 Si02
1 Ge2 @ 1.50 R(OH)2 : 30 H2O : 0.12 B203 15 where R(OH)2 is of

hexanet hyl ene- bi s(tri met hyl ammoni um) di hydroxi de. The gel is heated at

175C with stirring for 15 days pn st autocl aves. wi th an inger.nal
Tefl on Iining? RO S5 E3F F Y obPhi n§d§§#te‘f"°fﬁ9{‘erilﬂb, Shi g
distilled watdtadndddrying2as 400G i sadth@l24rhFhel iedter.i ol . 158 caledi ned

foll owi ng the (heahipg raspradlese i hed b@lpyw_@e_otf_emsg’%ur&ié i fier eased
from25C to 300C with_a speed of 3C/ mn, naintaini n(}gét he 25 tenperature
O

for 3 hours, &XATChERSEi n@Fy thai dPndiShte StEMpdIt &F LO¥NY 0aBB0Cthgt a
speed of 3€/ memhawblhtbbRedt eAPERAt Hy@rHBy 1 NBd Né 24 path tfeOrurayi 1addiet | onal

three hours. cj anmpl e. di splays_a diffraction diagram 30
characteristi 5%%%%%2’?9@%%&5%?- d % leSioSP8 1t%flfemrrat erial 1TQ 24
containing titanium1.177g of Ge02 are dissolved in 56.0 g of a solution

35 of hexanet kylsgag- bi @(@ébgat hyl=amggeuy) . di aydooxi de 1w Bho 19. 3 1R a
concentration _qof 0.301 nol/kg. In the solfution ‘obtained, 117 72 g of
tetraethyl ort 68kl i cate, 0.154 g of

10

wherein R(OH}), is hexamethylene-bis(trimethylammonium)
dihydroxide.

The gel is heated at 175°C with stirring for 30 days
in steel autoclaves with an internal Teflon lining. The

15 solid obtained after filtering, washing with distilled
water and drying at 100°C is ITQ-24.

The material is calcined following the heating ramp
described below. The temperature is increased from 25°C
to 300°C with a speed of 1°C/min, maintaining the

20 temperature for 3 hours, and then finally raising the
temperature up to 580°C at a speed of 1°C/min, with the
temperature being maintained for additional three hours.

The calcined sample displays a diffraction diagram
characteristic of ITQ-24.

25
Example 7.- Post-synthesis treatment of a zeolite ITQ-24
containing Ti in its composition

A gram of zeolite prepared as described in example 6
is suspended in 3¢ ml of a 2 M solution of nitric acid at

30 90 °C for 16 hours. The solid is recovered by filtration
and washed with distilled water up to neutrality and
absence of chloride ions in the wash water, and is dried
at 80°C for 12 hours. The resulting solid displays
diffraction peaks characteristic of zeolite ITQ-24 and

35 the content in B lies below the detection level of the



titaniumtetraoxide and 0.167 g of boric acid are hydrolysed, and it is
kept stirring allowing all the ethanol fornmed in the hydrolysis to
evaporate until the reaction m xture reaches a final conposition: 5 Si02
1 G : 1.50 R(OH)2 : 30 H2O : 0.12 B203 : 0.06 Ti02 wherein R(IOH)2 is
hexanet hyl ene- bi s(tri met hyl anmoni um)  di hydroxi de. The gel is heated at
175C with stirring for 30 days in steel autoclaves with an internal
Teflon lining. The 15 solid obtained afler filtering, washing with
distilled water and drying at 100C is 1 TQ 24. The material is calcined
fol | owi ng t he "REALi FFrATPpS FESEPTBRES bePbir  ThEiEefpertdt PFESEELP nér eased
from25C to 3QQ€ wir htiee speeﬁlaﬂfoﬂe@ riBibD®i Bhbatbrig wbe az@uhanpenat ure
for 3 hours, %nd tnen fi naa lrrgéél Ng | t he JLemperature. ?m'goorSSO(E At a
speed of 10/ nih, WER the “TEhPeratit & BeiPA§ Farnt ar nad additional
three hours. Théocahel?mlllstaanilaétd%pl ays a diffraction di agram
characterigtic of ITQ 24. 25 Exanple 7.- Post-synthesis treatnment of a
zeolite ITQ 24 <containing Ti in its conposition A gramof zeolite
prepared as described in exanple 6 is suspended in 30 M of a 2 M
solution of nitric acid at 30 90 C for 16 hours. The solid is recovered
by filtration and washed with distilled water up to neutrality and
absence of chloride ions in the wash water, and is dried at 80C for 12
hours. The resulting solid displays diffraction peaks characteristic of
zeolite I TQ 24 and 35 the content in B lies below the detection | evel of
the 20 usual analysis techniques. Also, this solid presents a



band in the ultraviolet-visible spectrumat around 210 nm which is
assigned to the presence of Ti incorporated into the zeolite lattice. 5
21 CLAIMS 1. A synthetic porous crystalline material characterised in
that it is formed by tetrahedrally coordinated atons 5 which are

i nterconnected by neans of oxygens, which presents a unit cel
containing 56 tetrahedrally coordinated,atons, known as |TQ 24, whose
chemcal forrmula in the calcined anhydrous state is given by nM/pX02:
Y02 10 wherein: X is at |east one tri%ggggg element, Y is at |east one
tetraval ent elenent, the value of n is bélween 0 and 0.2 and Mis at

| east one charge conpensation cation in oxidation state p. 15 which
possesses an X-ray s$intheactoghasui ot e a16ahel Radanhy drRys, Statig ahose
nost representatiye reflections appear at the spacings given in table 1:
Table 1 2.d( 675 tﬁ)‘i‘foc}tz Y8 hOEPERO P2 MG TAREFTBESD19°28HBAL ed atoms

11. 01508. 0857wh20h 2980 . 384E@rwoRde 42604 bi558¥an22.d¥4504y0388YW which

22. 73503. 917844, £2,, 93003 BRAQW 20, her ebik NG el Ald Ve L gnsidf .9l the

lines is calculat
coordinated atoms, known as ITQ-24, whose chemical

formula in the calcined anhydrous state is given by
nMy /pX0p: YO,
10 wherein:
X is at least one trivalent element,
Y is at least one tetravalent element,
the value of n is between 0 and 0.2 and M is at least cne
charge compensation cation in oxidation state p.
15 which possesses an X-ray diffractogram in the
calcined anhydrous state whose most representative

reflections appear at the spacings given in table 1:

Table 1
2. d(+ 0.5 A) 100 Io/Ipay
7.1400 12.4012 w
7.8650 11.2596 vs
11.0150 B8.0457 w
_20.2900 4.3840 vw
21.4200 4.1552 vw
22.0450 4.0388 vw
22.73590 3.9178 VW
22.9300 3.8849 vw

20
wherein the relative intensaity of the lines is calculated
as the percentage with respect to the most intense peak,
and where (vs) = 80-100 signifies very strong, {(s) = 60-
B0 strong, (m) = 40-60 medium, (w) = 20-40 weak and (vw)
25 = 0-20 very weak.



as the percentage with respect to the nost intense peak, and where (vs) =
80-100 signifies very strong, (s) = 60- 80 strong, (nm = 40-60 nmedium (w)
= 20-40 weak and (vw) 25 = 0-20 very weak. 22 5 2. A synthetic porous
crystalline material according to claiml, characterised in that, as
prepared prior to calcining, it possesses an X-ray diffractogram whose
nost representative reflections appear %t the spacings given in table 2:
Table 2 2.d( 0.5 A1 00 I10/1max 7.10001 %4709 ~vw 7.940011. 1534vs

10. 59508. 3637w 11. 01508. 0457m 19. 48004, 5644vw 19. 57004. 5436vw

20. 60504. 3177rh- 2P SHEOACEAFARATSPS1 FEUAL DI biRR 2D3 BT oSRFding to
22.86503. 8958m122m95503 c8804 1t 61 34008n 310Qw, 27a£1593p£ﬂ&ﬁWp29021&&3. 0624w
10 wherein the Eelatlve |nten5|tg of the Q nes |§ g@l a&gg cﬁge
percentage with reSpect 0 tRRHOE"S nfense peak” 5 Where ' (vs 80- 100
signifies veryostr mre(sgptatéee gefderbhens ( ayp&anoaeo thedi s Cingp =

20-40 weaksand iG¥W) in=c P50 very weak.

Tahle 2
2. d(+ 0.5 A) 100 Ip/Ipox
7.1000 12.4709 vw
7.9400 11.1534 vs
10.5950 8.3637 W
11.0150 8.0457 m
19.4800 4.5644 vw
19.5700 4.5436 vw
20.6050 4.3177 m
21.5450 4.1314 vw
22.17590 4.0154 m
22.6550 3.9314 W
22.8650 3.8958 m
22.9550 3.8807 m
26.9400 3.3150 w
27.0100 3.3066 W
29.2100 3.0624

10 wherein the relative intensity of the lines is calculated
as the percentage with respect to the most intense peak,

and where {(vs) 80-100 signifies very strong, (s) = 60-

80 strong, (m} = 40-60 medium, (w) = 20-40 weak and (vw}
= 0-20 very weak.

15
3. A synthetic porous crystalline material according to
claim 1, characterised in that Y is a tetravalent element

gselected from among Si, Ge, Ti, Sn; and mixtures thereof.



15 3. A synthetic porous crystalline material according to c
characterised in that Y is a tetravalent elenent selected fromanong Si,
Ge, Ti, Sn; and m xtures thereof. 23 4. A synthetic porous crystalline
material according to claiml, characterised in that Xis a trival ent

el ement selected fromanong Al, B, Fe, In, Ga, O and m xtures
5 5. Asynthetic porous crystalline mat 92r3i al according to

characterised in that X is selected fromanong B, A
thereof, and Y is selected from anon i,. Ti and co

laim 1,

and conbi nati ons

inatio

Si, .. ,
6. A syntheti ¢ pdr SUSEFydfaPrPrRB® mif FF%&l%ﬁﬁxﬁﬁﬁ?ﬁjato

atoR

s t hereof.

ﬁpg,to

t her eof .
claim1,

10

characterisedciipitthat ichapessessesi cortiiar & ois oor tvaldes «lemwmtbel ow
15 Table 3 Siteg ALopyceardi nates XYZ F11:611.604..21 1212, 248, 364 (1
T319. 6511.924. 71 T49. 025.164. 71°T51.6111.927.90 T612.245.167.90
T719. 651. 607. §6=¥89£ 028. 367. 90 T919. 6511. 927. 90 T109. 025. 167. 90

T111.611.697.90 T1212. 248. 367. 90

5. A synthetic porous crystalline material according to

claim 1, characterised in that ¥ is selected from among

B, Al and combinations therecf, and Y is selected from

among Si, Ti and combinations thereof.
10

6. A synthetic porous c¢rystalline material according to

claim 1, characterised in that it possesses certain atom

coordinates shown below

15 Table 3

Site Atom coordinates
(.)
X Y Z

T1 1.61 1.60 4.71
T2 12.24 8.36 4.71
T3 15.65% 11.92 4.71
T4 9.02 5.16 4.71
T5 1.61 11.82 7.90
Te 12.24 5.16 7.90
T7 12.65 1.60 7.90
T8 9.02 8§.36 7.90
T9 19.65 11.92 7.90
T10 9.02 .16 7.80
T1l1l 1.61 1.60 7.90
T12 12.24 8.36 7.90
T13 19.65 1.60 4.71
T1l4 2.02 B.36 4.71
T15 1.61 11.92 4.71
T1lé 12.24 5.16 4.71




T1319. 651. 604. 71 T149. 028. 364. 71
T173.192.612. 31 T1813. 829. 372. 31

T213.1910. 9110. 30 T2213. 824. 1510.
T2518. 0610. 9110. 30 T267. 434. 1510.

T2918. 062. 612. 31 T307.439.372.31
T3316. 638. 261. 61 T346. 001. 501. 61

T3716. 635.2711. 00 T386. 0012. 0311.

T151.6111.924. 71 T1612. 245.164.71 24
T1918. 0610. 912. 31 T207. 434. 152. 31
30 T2318. 062. 6110. 30 T247.439. 3710. 30
30 T273.192.6110. 30 T2813. 829. 3710. 30
T313.1910. 912. 31 T3213. 824. 152. 31
T354.6§% 271.61 T3615. 2612. 031. 61
00 T394.°638. 2611. 00 T4015. 261. 5011. 00

T414. 635. 2711-86~F+42+5261+2-03++~060~T431+6638—26+1-060—T446—061-56%1. 00

T17 3.159
T1l8 13.82
T19 18.086
T20 7.43
T21 3.18%
T22 13.82
T23 18.06
T24 7.43
T25 18.06
T26 7.43
T27 3.19
TZ28 13.82
TZ29 18,06
T30 7.43
T31 3.19
T32 13.82
T33 16 .63
T34 6&.00
T35 4.63
T36 15.26
T37 16.63
T38 6.00
T39 4.63
T40 15.2¢
T41 4.63
T42 15.26
T43 16.63
T44 6.00
T45 4.63
T46 15.26
T47 16.63
T48 6.00
T49 1.62
TS50 12.25

T51 19.63

2.61 2.31
9.37 . 2.31
10.91 2.31
4.15 2.31
10.891 1¢.30
4.15 10.30
2.61 10.30
9.37 10.30
10.91 10.30
4,15 10.30
2.61 10.30
9.37 10.30
2.61 2.31
9.37 2.31
10.91 2.31
4.15 2.31
8.26 1.61
1.50 1.61
5.27 1.61
12.03 1.61
5.27 11.00
12.03 11.00
8.26 11.00
1.50 11.00
5.27 11.00
12.03 11.00
8.26 11.00
1.50 11.00
8.26 l1.61
1.50 1.61
5.27 1.61
12.03 l1.61
1.54 0.00
8.30 0.00
11.98 0.00




T454. 638. 261. 61 T4615. 261. 501. 61 T4716. 635. 271. 61 T486. 0012. 031. 61
T491. 621. 540. 00 T5012. 258. 300. 00 T5119.6311.980.00 25 T52 9.01 5.22 0.00
T53 1.62 11.98 0.00 T54 12.25 5.22 0.00 T55 19.63 1.54 0.00 T56 9.01
8.30 0.00 being able to be nodified by 0.5 A without any change taking
place in the connectivity of the atons formng the structure. 5 7. A
process for synthesising the crystallin%snaterial of any of clains 1 to
6, characterised in that it conprises at least: a first stage wherein a
synt hesi s m xture bunpli:Eng to—at—teast—the-tottomng——+20——a source
of at |east od&2%tetraval ent ’ePénent, Y, 2-% structure %i%ecting agent
(R, and - a seyrce of hydrexsge ions M, 111 is nmade teoreeact a second
stage conpri si keepi ng the_synt hesi s I Xxture at a te rature of

bet ween 80 angggoo C until géf%gtals of g%?ﬁzcrystalliﬁg%ﬁaterial form
and a third stt&§e conpri si ng®retovering shi%h crystallimMme0020 material . 8.
A process accaigding to claig §; charactergsgd in that ;4 44

being able to be modified by + 0.5 A without any change
taking place in the connectivity of the atoms forming the

structure.

7. A process for synthesising the crystalline material of
any of claims 1 to 6, characterised in that it cowmprises
at least:
a first stage wherein a synthesis mixture comprising
10 at least the following:
- H50,
- a source of at least one tetravalent element, Y,
- a structure directing agent (R}, and
- a source of hydroxide ions M',
15 is made to react
a second stage comprising keeping the synthesis
mixture at a temperature of between 80 and 200 °C until
crystals of said crystalline material form; and
a third stage comprising recovering said crystalline

20 material.

8. A process according to claim 7, characterised in that
it comprises at least:

a first stage wherein a synthesis mixture consisting

25 of at least the following:

- a source of at least one trivalent element X,

- H,0,

- a source cof at least one tetravalent element, Y,

- a structure directing agent (R), and

30 - a source of hydroxide iocns M',



it conprises at least: a first stage wherein a synthesis m xture
consisting 25 of at least the followng: - a source of at |east one
trivalent elenment X, - H20, - a source of at |east one tetraval ent
element, Y, - a structure directing agent (R), and 30 - a source of
hydroxide ions M, 26 is made to react a second stage conprising keeping
the synthesis nlxture at a tenperature bet ween 80 and 200 C unti |
crystals of said crystalline material grnj and 5 a third stage conpri sing
recovering said cr stalllne material. 9. A process according to claim?7
or 8, charactéfi 88H%i h° ¥9#Rt it furthernmore conprises a fourth stage
wherein 10 organi canaddwimdcekuded danpdriieinpt ekdepimef the wryts{eaahlsl ne
material is el ed.b t ect r

extraction trea?%g%%sgt 5 Q%ﬁg? %§%§ d%%?%ggﬁﬂ?eﬁgtra(ﬁgg& above f 0C for
a period of FFwﬁtBéFm%%TP%FQﬁQﬁEFé§1éh@eZ@Fqﬂﬁﬂﬁi fand: 3% conbi nations
thereof. 16. A progees: AL NG chPrehdhdn Scshatiagt ehhgedri it dihate the
source of the tetravalent elenment Y is an oxide, the source of the
trival ent el eM8Af*X*s an oxide, and the 20 synthesis nixture has a
conposition in terns of nolar ratios of oxides, of Y02/ X203 > 5 H2O YO2
= between 1 a@d %0 %% B/XOQCCOP&H’??L c?’,‘l%‘rlmagdo§'g, %ygte:ritl‘,eetd\l\qgln 0.05
and 6.0 M 2/j0/X263 = between 0 and 1.0

that it furthermore comprises a fourth stage wherein
10 organic matter occcluded in the interior of the
crystalline material is eliminated by means of a
treatment selected from among extraction treatments,
thermal treatments at temperatures above 250°C for a
period of time between 2 minutes and 25 hours, and

15 combinations thereof.

10. A process according to claim 8, characterised in that
the source cof the tetravalent element Y is an oxide, the
source of the trivalent element X is an oxide, and the
20 synthesis mixture has a composition, in terms of molar

ratios of oxides, of

Y0,/ X50, > 5
H20/Y02 = between 1 and 50
25 R/Y02 = between 0.05 and 3.0
OH/Y02 = between 0.05 and 6.0
0

between and 1.0

M'5/50/X504
wherein j is the oxidation state of the cation M' and can
be one or two.

3¢
11. A process according to claim B8, characterised in that
the source of the tetravalent element Y is an oxide, the
source of the trivalent element X is an oxide, and the
synthesis mixture has a composition, in terms of molar

35 ratios of oxides, of



wherein j is the oxidation state of the cation M and can be one or two.
30 11. A process according to claim@8, characterised in that the source
of the tetravalent elenent Y is an oxide, the source of the trivalent
element X is an oxide, and the synthesis mxture has a conposition, in
terns of nolar 35 ratios of oxides, of 27 Y02/ X203 > 7 H2Q YO2 = between
2 and 20 R/ Y02 = between 0.05 and 1.0 2 OH YO2 = between 0.1 and 2.0

M 2/j 0/ X203 = between 0 and 1.0 wherein’j is the oxidation state of the
cation M and can be one or two. 10 12. A process according to claim?7,
characterised in that the structure directing agent is a salt of the
(hexanet hyl ene- bi s¥tesidgizhyl anmori um) di cation. 13. A process according to

claim7, characterjsed,d.n that 15 the strugtyre,directing agent is the
(hexamet hyl ene- bis t% rfet hy| ammﬁ?un) eﬁfhy rox?de. 14. A process

according to clai if7¥%zhar act eri 3ebEF¥ee™h&t 05t RBAsbut ce of the hydroxi de
M is selested fropmbesyeen a 20-apetwasi caneag@npemsati on cation M the
organi c structure Mdi rlﬁz&igg cati_olge anedena Omaé'&uge of the two. 15. A
process according to2dlarfmy, char38tEr158d %A tthat seeds of | TQ 24 are
added during wherfinsi ¢ ages cwidaZBbodusiae tdfe tdecondisnage ufd tdaa
process. 16. A:prpcess agcording to one of clains 7 to 15, characterised
in that fluoride ions are added to the synthesis mixture in a nolar ratio
F-/Y02 equal to or 30 less than 0.02.

10 12. A process according to claim 7, characterised in that
the structure directing agent is a salt of the

{(hexamethylene-bis (trimethylammonium} dication.

13.A process according to claim 7, characterised in that
15 the structure directing agent is the (hexamethylene-

bis(trimethylammonium) dihydroxide.

14. A process according to claim 7, characterised in that
the source of the hydroxide M' is selected from between a
20 at least one compensation cation M, the organic structure

directing cation and a mixture of the two.

15. A process according to claim 7, characterised in
that seeds of ITQ-24 are added during the first stage, or

25 during the second stage of the process.

16. A process according to one of claims 7 to 15,
characterised in that fluoride ions are added to the
synthesis mixture in a molar ratio F'/Y02 egqual to or

30 less than 0.02.

17. A method for converting a feed formed from at
least one organic compound characterised in that it
comprises placing the feed in contact with a

35 catalytically active gquantity of a c¢rystalline wmaterial



17. A method for converting a feed fornmed fromat |east one organic
conpound characterised in that it conprises placing the feed in contact
with a 35 catalytically active quantity of a crystalline nmaterial 28 known
as | TQ 24 defined in any of clains 1 to 6, for the conversion of said
organi ¢ conpound. 18. A nethod for converting a feed forned from at |east
5 one organi ¢ conpound characterised injghat it conprises placing the feed
in contact wwth a catalytically active quantity of a crystalline materi al
obt ai ned according to he pethod claimed in_any of clains 7 to 16. 10 19.
A net hod acco#&?ﬁg 8 E&gfﬁ%l é%nngfncﬁEVa8FeF¥§éﬂF T "% hat qﬁét%e
crystalline nevereabits wSethicormburedeweedpodnddr ogenat i ng- deoxygenat i ng
conponents. 20. A method according to claim 17 or 18, characterised 15 in
that the crystalline material is used, conmbined wth

hydr ogenat i ngt8eoRy JEFECPANG €0 FFBHERE S et ef2 2l FOTMRY Ty 3R a4G3%hm

pal | adi um s5ni ekel orighantuomgebalit chatadgstierRd NHl WiCaNUE  Ehun s
vanadi um manganese fron. 20.21. A nethod according to ai 7..or 18,
char act or | Sed RS FRatPEnaeshy ifal Pl rat cantal hoeti, i

el enents in iagasdiposrfi ancanstikl insedhaderaapebbetined acorgsbimenttoof

catal ysts in aneopuerss oM seiLCtiad hy0nt 25 ANNG aopigcess of catalytic
cracki ng of hydrocarbons, catalytic hydro-cracking of hydrocarbons,
reform ng of hydrocarbons, alkylation of aromatics with ol efins,
esterificati ong.aeylmaithod ardoadihgneor eagim on’ wet hlsf orhatdetymiesed30 22.

A met hod accor.lQi rl:gmtto tﬁleal g}}l&aq_rli%é I%Q%&qgﬁ.eriissqged combined with

hydrogenating-deoxygenating components.

20. A method according to claim 17 or 18, characterised
15 in that the crystalline material is used combined with

hydrogenating-deoxygenating components selected from

among platinum, palladium, nickel, zrhenium, cobalet,
tungsten, melybdenum, chromium, vanadium, manganese,
iron.

20
21. A method according to claim 17 or 18, characterised
in that the crystalline mwmaterial contains trivalent
elements in its composition and is used as a pelletised
component of catalysts in a conversion selected from
25 among a process of catalytic cracking of hydrocarbons,

catalytic hydro-cracking of hydrocarbons, reforming of

hydrocarbons, alkylation of aromatics with clefins,
esterification, acylation and aniline reacticon with
formaldehyde.

30
22. A method according to c¢laim 16 or 17, characterised
in that the crystalline material c¢ontains tetravalent
elements in its composition, selected from among Ti, Sn
and a mixture of both, and is used as a hetercgeneous

35 catalyst in a conversion selected from among an oxidation



in that the crystalline material contains tetravalent elenents inits
conposition, selected fromanong Ti, Sn and a m xture of both, and is
used as a heterogeneous 35 catalyst in a conversion selected fromanong an
oxi dation 29 process of olefins with organic or inorganic peroxides, a
Bayer-Villiger type process, and a Meerwei n-Pondorf reaction. 5 23. A
nmet hod according to claim 21, characteri%Fd inthat the crystalline
material is used in a formselected fro anong an acid form exchanged
with cations, and in acid form and exchanged with cati ons.

process of olefins with organic or inorganic peroxides, a

Bayer-Villiger type ©process, and a Meerwein-Pondorf

reaction.

5 23. A method according to ¢laim 21, characterised in that
the crystalline material is used in a form selected from
among an acid form, exchanged with cations, and in acigd

form and exchanged with cations.



