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descri bed above. 1TQ 34 is a a new nol ecul ar sieve having a unique
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T56, T67 Tamddvork3s,des6ibed 9Boviel 125, Pakdt 66571, 9410distBEes ofid Sucii26, T52 -
6 - PCT/13S2007/024779 T9 T2, Ti7, T27, T53 T10 T12 T17, T60, T62 T11l
T18, T59, migmporous zeolite composition demgnated ITQ-13, which has a'three-

dimensional framework of channels containing 9, 10, and 10 tetrahedral atoms in

the pore openings along the three crystallographic directions.

[0003] Another family of crystalline microporous compositions known as
molecular sieves, which exhibit the ion- exchange and/or adsorption
characteristics of zeolites is the aluminophosphates, identified by the acronym
AIPO, and substituted aluminophosphates as disclosed in U.S. Pat. Nos.
4,310,440 and 4,440,871. U.S. Pat. No._ 4,440,871 discloses a class of silica
aluminophosphates, which are identified by the acronym SAPO and which have
different structures as identified by their X-ray diffraction pattern. The structures
are identified by a numerical number after AIPO, SAPO, MeAPO (Me = metal),
etc. (Flanigen et al., Proc. 7th Int. Zeolite Conf., p. 103 (1986) and may include
Al and P substitutions by B, Si, Be, Mg, Ge, Zn, Fe, Co, Ni, etc.

[0004] ExxonMobil and others extensively use various microporous
materials, such as faujasite, mordenite, and ZSM-5 in many commercial
applications. Such applications include reforming, cracking, hydrocracking,
alkylation, oligomerization, dewaxing and isomerization. Any new material has
the potential to improve the catalytic performance over those catalysts presently

employed.
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[0005] There are currently over 160 known microporous framework
structures as tabulated by the International Zeolite Association. There exists the
need for new structures, having different properties than those of known
materials, for improving the performance of many hydrocarbon processes. Each
structure has unique pore, channel and cage dimensions, which gives its
particular properties as described above. ITQ-34 is a a new molecular sieve

having a unique framework structure.

SUMMARY OF THE INVENTION

[0006] ITQ-34 (INSTITUTO DE TECNOLOGIA QUIMICA number 34) is
a new crystalline microporous material having a framework of tetrahedral atoms
connected by bridging atoms, the tetrahedral atom framework being defined by
the interconnections between the tetrahedrally coordinated atoms in its
framework. 1TQ-34 is stable to calcination in air, absorbs hydrocarbons, and is

catalytically active for hydrocarbon conversion.

[0007] In one embodiment, the present invention is directed to a new

crystalline material that is a silicate compound having a composition
mRIaX2OkZY02'nH20

where R is an organic compound, X is any metal capable of tetrahedral
coordination such as one or more of B, Ga, Al, Fe, Li, Be, P, Zn, Cr, Mg, Co, Ni,
Mn, As, In, Sn, Sb, and Zr, more preferably one or more trivalent metals capable
of tetrahedral coordination, and even more preferably one or more of the
elements B, Ga, Al, and Fe, k is the oxidation state of X and represents a number
from 1 to 3, and Y is Si alone or in combination with any other tetravalent metal

capable of tetrahedral coordination such as Ge and Ti and where m represents a
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number greater than or equal to 0.01 and less than or equal to 1, a represents a ‘
number less than or equal to 0.2 and n represents a number less than or equal to

10 and having a unique diffraction pattern as given in Table 2.

[0008] In a more specific embodiment, the present invention is directed to a

calcined crystalline silicate compound that has a composition

aXZOkZY()z’nHzO,

where X, Y, a, k and n have the same meaning as above and having a unique

diffraction pattern as given in Table 3.

[0009] The present invention also includes a method of synthesizing a
crystalline silicate compound having the diffraction pattern similar to

Table 2, by mixing together a source of tetravalent element Y, where Y is Si
alone or in combination with Ge and/or Ti, an organic structure directing agent
(SDA) R, water, and optionally a source of metal X and optionally a source of
fluoride, and heating at a temperature and for a period of time sufficient to

crystallize the silicate.

[0010] The invention includes the use of ITQ-34 to separate hydrocarbons

from a hydrocarbon containing stream.

[0011] The invention also includes the use of ITQ-34 as a hydrocarbon

conversion catalyst for converting an organic feedstock to conversion products.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Figure 1 is a representation of ethane-
1,2-bis-(trimethylphosphonium) hydroxide (Me;P(CH,),PMe;(OH),) and
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propane 1,3-bis-(trimethylphos-phonium)hydroxide (Me;P(CH,);PMe3;(OH),

used as organic structure directing agents (SDA) in the examples.

[0013] Figure 2 shows the framework structure of ITQ-34 showing only the

tetrahedral atoms. There is one unit cell, whose edges are defined by the box.

[0014] Figure 3 shows the X-ray diffraction pattern of as-synthesized ITQ-
34 prepared with ethane-1,2-bis (trimethylphosphonium) hydroxide.

[0015] Figure 4 shows the X-ray diffraction pattern of as-synthesized ITQ-
34 prepared with propane-1,3-bis (trimethylphosphonium) hydroxide.

[0016] Figure 5 shows the X-ray diffraction pattern of calcined ITQ-34.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0017] The present invention is a new structure of crystalline material. As
with any porous crystalline material, the structure of ITQ-34 can be defined by
the interconnections between the tetrahedrally coordinated atoms in its
framework. In particular, ITQ-34 has a framework of tetrahedral (T) atoms
connected by bridging atoms, wherein the tetrahedral atom framework is defined

by connecting the nearest tetrahedral (T) atoms in the manner given in Table 1.

Table 1

ITQ-34 tetrahedral atom interconnections

T atom Connected to:

T1 T3, T8, T69, T71

T2 T9, T68, T70, T72
T3 T1, T44, TS54, T67
T4 T46, T51, T55, Té66
T5 T45, TS50, TS56, T67
T6 T24, T34, T66, T93
T7 T25, T33, T67, T94

T8 T1, T1i8, T26, T52
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T9 T2, T17, T27, TS53
T10 T12, T17, T60, T62
T11 T18, T59, T61, T63
T12 T10, T39, T49, T58
T13 T41, T50, TS6, T57
T14 T40, T51, TS5, T58
T15 T25, T33, TS7, T98
T16 T24, T34, TS8, T99
T17 T9, T10, T35, T47
T18 T8, T11, T36, T48
T19 T21, T26, T87, T89
T20 T27, T86, T88, T90
T21 T19, T44, T54, T85
T22 T41, T45, T56, T84
T23 T40, T46, T55, T85
T24 T6, T16, T84, T103
T25 T7, T15, T85, T104
T26 T8, T19, T36, T42
T27 T9, T20, T35, T43
T28 T30, T35, T78, T80
T29 T36, T77, T79, T8l
T30 T28, T39, T49, T76
T31 T40, T46, T51, T75
T32 T4l, T45, T50, T76
T33 T7, T15, T75, T108
T34 T6, T16, T76, T109
T35 T17, T27, T28, T37
T36 T18, T26, T29, T38
T37 T35, T39, T62, T1l01
T38 T36, T63, T100, T102
T39 T12, T30, T37, T99
T40 T14, T23, T31, T98
T4l T13, T22, T32, T99
T42 T26, T44, T71, T96
T43 T27, T72, T95, T97
T44 T3, T21, T42, T94
T45 TS, T22, T32, T93

‘' Ta6 T4, T23, T31, T94
T47 T17, T49, T80, Tll1l
T48 T18, T81, T110, T112
T49 T12, T30, T47, T109
T50 T5, T13, T32, T108
T51 T4, T1l4, T31, T109
T52 T8, TS54, T89, T106
T53 T9, T90, T105, T107
T54 T3, T21, T52, T104
T55 T4, T14, T23, T103
TS6 TS, T13, T22, T104
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T57 T13, T15, T59, T64
T58 T12, T1l4, T16, T65
T59 T11, T57, T100, T110
T60 T10, T102, T107, T1l1l
T61 T11l, T101, T106, T112
T62 T10, T37, T80, T90
T63 T11, T38, T81, T89
T64 T57, T74, T82, T108
T65 TS8, T73, T83, T109
T66 T4, T6, T68, T73

T67 T3, TS, T7, T74

T68 T2, T66, T95, T105
T69 T1, T97, T106, T1l2
T70 T2, T96, T107, T1ll
T71 T1, T42, T81, T89
T72 T2, T43, T80, T90
T73 T65, T66, T91, T103
T74 T64, T67, T92, T104
T75 T31, T33, T77, T82
T76 T30, T32, T34, T83
T77 T29, T75, T100, T110
T78 T28, T97, T101, T1l2
T79 T29, T96, T102, T1ll
T80 T28, T47, T62, T72
T81 T29, T48, T63, T71
T82 T64, T75, T92, T98
T83 T65, T76, T91, T99
T84 T22, T24, T86, T91
T85 T21, T23, T25, T92
T86 T20, T84, T95, T10S
T87 T19, T96, T102, T107
T88 T20, T97, T10l, T106
T89 T19, T52, T63, T71
T90 T20, T53, T62, T72
T91 T73, T83, T84, T93
T92 T74, T82, T85, T94
T93 T6, T45, T91, T95
T94 T7, T44, T46, T92
T95 T43, T68, T86, T93
T96 T42, T70, T79, T87
T97 T43, T69, T78, T88
T98 T15, T40, T82, T100
T99 T16, T39, T41, T83
T100 T38, T59, T77, T98
T101 T37, T61, T78, T88
T102 T38, T60, T79, T87
T103 T24, T55, T73, T10S

T104 T25, T54, T56, T74



- 7 - T57T13, T15, T59, T64 T58T12, T14, T16, T65 T59T11, T57, T100, T110
T60T10, T102, Ti07, T111 T61T11, T101, T106, T112 T62T10, T37, T80, T90
T63T11, ™6,2008A1323T89 T64T57, T74, T82, T108 T65T58, T7BCTNB3007/D14¥99 T66T4,
T6, T68, T73 T67T3, T5, T7, T74 T68T2, J66, T95, T105 T69Ti, T97, T106,

T112 T70T2, T96, T107, T111 T71Ti, T42,” T81, T89 T72T2, T43, T80, T90
T73T65, T66, T91, T103 T74Te4, T67, T92, T104 T75T31, T33, T77, T82 T76T30,
T32, T34, T83 T/7T29, Tr5, T100, T110 T/8T28, T97, T101, T112 T79T29, T96,
T102, T111 T80T28, T47, T2, T72 TBIN298TA8L. 7632 T71 T82T64, T75, T92,
T98 T83T65, T76, T91, TI9BL0P84T22, TR, T§86,T6¥9IT8E85T21, T23, T25, T92
T86T20, T84, T95, T105 TBWV19, T96T53[10689., MYO7 TY8T20, T97, T101l, T106
T89T19, T52, T63, T/71 T90iba0, T53, TIH2rsd/Zr6¥91MAB, T83, T84, T93 T92T7/4,
T82, T85, T94 T93T6, T45r10891, TO5TINATLo, Tebd, Tes6, T92 TI95T43, T68, T86,
T93 T96T42, T70, T79, T8r1b97T43, F468, t348,777188r1b88T15, T401 T82, T100
T99T16, T39, T41, T83 T1pQE38, TS59ra7l, 760,190, T79

T1l1l2 T48, Té6l, Té69, T78

[0018] Tetrahedral atoms are those capable of having tetrahedral
coordination, including one or more of, but not limiting, lithium, beryllium,
boron, magnesium, aluminum, silicon, phosphorous, titanium, chromium,
manganese, iron, cobalt, nickel, copper, zinc, zirconium, gallium, germanium,

arsenic, indium, tin, and antimony.

[0019] In one embodiment, this new crystalline silicate compound has a

composition

mR:aX,0,:YO,-nH,O

where R is an organic compound, and X is any metal capable of tetrahedral
coordination such as one or more of B, Al, Ga, Fe, Li, Be, P, Zn, Cr, Mg, Co, Ni,
Mn, As, In, Sn, Sb, and Zr, moré preferably one or more trivalent metals capable
of tetrahedral coordination, and even more preferably one or more of the
elements B, Ga, Al, and Fe, k is the oxidation state of X and k represents a
number from 1 to 3, and Y is Si alone or in combination with any other
tetravalent metal capable of tetrahedral coordination such as Ge and Ti and
where m represents a number greater than or equal to 0.01 and less than or equal
to 1, a represents a number less than or equal to 0.2 and n represents less than or
equal to 10. This compound has the unique diffraction pattern given in Table 2
and shown in Figure 3. The diffraction pattern in Table 2 was measured with Cu

Ko radiation using a PANalytical X Pert diffactometer with a X’celerator
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detector, Bragg-Brentano geometry, 45kV and 40 mA tube voltage and current,

1/16° fixed divergence slit, 0.017° step size, and 1400 sec counting time per

step.
Table 2
X-ray diffraction lines for as-synthesized ITQ-34
d-spacing (A) relative intensity
11.2-10.9 20-70
10.3-10.0 20-70
9.53-9.33 5-50
7.97-7.83 60-100
6.06-5.98 5-50
5.57-5.51 20-70
5.38-5.32 5-50
4.73-4.69 5-50
4.18-4.14 30-80
4.09-4.05 5-50
'3.90-3.86 30-80
3.78-3.74 20-70
3.71-3.67 30-80
3.37-3.35 5-50
2.90-2.88 5-50
2.54-2.52 5-50
2.32-2.30 5-50
[0020] Other embodiments of the new structure include a calcined

compound of composition

aXzOk:YOz-nHzO,

where X, Y, a, k and n have the same meaning as above. This compound has the

unique diffraction pattern given in Table 3 and shown in Figure 5.
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sec counting tinme per stép "3 Bile 2 X-ray d??fractlon | ines for
as-synt hesi zed |1 TQ 34 d- 4pati*nd®(A) relatiPv®intensity 11.2-10.9 20-70
10.3-10.0 20-70 9.53-9. 33" ?51*3’0 7.97-7.83 602900 6.06-5.98 5-50 5.57-5.51
20-70 5.38-5.32 5-50 4.73-396975-50 4. 18-4:4% 30-80 4.09-4.05 5-50
3.90-3.86 30-80 3.78-3.74-720-37673. 71- 3. 675382 80

[0021] This new compound is made by the method of mixing together a
source of tetravalent element Y, where Y is Si alone or in combination With Ge
and/or Ti, an organic structure directing agent (SDA), water, and optionally a
source of metal X and, optionally, a source of fluoride and heating at a
temperature and for a period of time sufficient to crystallize the silicate. The

method is described below.

[0022] The synthetic porous crystalline material of this invention, ITQ-34, is
a crystalline phase which has a unique 3-dimensional channel system comprising
intersecting 10, 10 and 9-member rings of tetrahedrally coordinated atoms. The
interconnectivity of T atoms, as provided in Table 1, results in a new zeolite
structure, different from other known 10, 10, 9-member rings structures, such as
ITQ-13. The straight 10-member ring channels have cross-sectional dimensions
between the bridging oxygen atoms of about 4.6 Angstroms by about 5.8
Angstréms and the sinusoidal 10-member ring channels have cross-sectional
dimensions between the bridging oxygen atoms of about 4.8 Angstréms by about

5.9 Angstroms. The sinusoidal 9-member ring channels have cross-sectional



3.37-3.35 5-50 2.90-2.88 5-50 2.54-2.52 5-50 2.32-2.30 5-50 10020] & her
enbodi nents of the new structure include a cal cined conpound of conposition
ax20k: YOowoHa@&/7sdsere X, Y, a, k and n have the sane neaorng@s/oayeve. Thi s
conmpound has the unique diffraction pa Eern given in Table 3 and shown in
Figure 5. - 10 - Table 3 X-ray diffraction lines for cal ci ned/ dehydrat ed

| TQ 34 d-spacing (A relative intensity 12.8-12.5 30-80 11.2-11.0 60-100
1031015509579375408418255408017872070579571540
5. 57- 5. 51dBnewsigns betyegs the hridging oxygen o of ahpus 3HAgeawoms by-abogt 5. 50
[ 00211Thi ignx\r/lv gtgnl'%ound I s made by the nmethod of mX| ng toget her a

[0023] Variations in the X-ray diffraction pattern may occur between the
different chemical composition forms of ITQ-34, such that the exact ITQ-34
structure can vary due its particular composition and whether or not it has been

calcined and rehydrated.

[0024] In the as-synthesized form ITQ-34 has a characteristic X-ray
diffraction pattern, the essential lines of which are given in Table 2 measured
with Cu Ka radiation. Variations occur as a function of specific composition and
its loading in the structure. For this reason the intensities and d-spacings are given

as ranges.

[0025] The ITQ-34 material of the present invention may be calcined to
remove the organic structure directing agent without loss of crystallinity. This is
useful for activating the material for subsequent absorption of other guest
molecules such as hydrocarbons. The essential lines, which uniquely define
calcined/ dehydrated ITQ-34 are shown in Table 3 measured with Cu Ka
radiation. Variations occur as a function of specific composition, temperature
and the level of hydration in the structure. For this reason the intensities and d-

spacings are given as ranges.

[0026] In addition, to describing the structure of ITQ-34 by the
interconnections of the tetrahedral atoms as in above, it may be defined by its unit
cell, which is the smallest repeating unit containing all the structural elements of
the material. The pore structure of ITQ-34 is illustrated in FIGURE 2 (which
shows only the tetrahedral atoms) down the direction of the straight 10-membered

ring channels. There is a single unit cell unit in FIGURE 2, whose limits are
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14.173 TOOS 1.603 9.484 1.527 TOO6 1.554 9.287 18.894 TOO7 1.592 9. 752
6.298 TO08 0.000 0.899 4.769 TOO9 0.000 2.163 17.332 TO10 9.029 19. 489
16. 410 TOU® 28083 22319. 177 3. 842 T012 9.972 16. 708 17. 347 PCOAB28078265742. 671
1.577 T014 9.886 12.660 14.123 TO015 9._%%4 12. 857 6.298

the x and coordinate positions and a range of +1.0 Angstrém for the y and z

coordinate positions.

Table 4
Positions of tetrahedral (T) atoms for the ITQ-34 structure. Values, in units
of Angstroms, are approximate and are typical when T = silicon and the

bridging atoms are oxygen.

Atom x (A) vy (A) z (A)
TOO01 2.460 2.655 3.814
T002 2.877 2.967 16.438
T0O0O3 1.516 5.436 4.751
T00O4 1.592 9.473 14.173
TOOS 1.603 9.484 1.527
T0O06 1.554 9.287 18.894
TOO07 1.592 9.752 6.298
TO0O08 0.000 0.899 4.769
T00S 0.000 2.163 17.332
TO1l0 9.029 19.489 16.410
TO1l1l 8.612 19.177 3.842
T012 9.972 16.708 17.347
TO1l3 9.896 12.671 1.577
T01l4 9.886 12.660 14.123
TO1lS 9.934 12.857 6.298
TOl6 9.896 12.392 18.894
TO1l7 0.000 21.245 17.365
TO01l8 0.000 19.981 4.736
TO19 9.029 2.655 8.782
T020 8.612 2.967 21.350
T021 9.972 5.436 7.845
T022 9.896 9.473 23.615
T023 9.886 9.484 11.069
T024 9.934 9.287 18.894
T025 9.896 9.752 6.298
T026 0.000 0.899 7.827
T027 0.000 2.163 20.456
T028 2.460 19.489 21.378
T029 2.877 19.177 8.754
T030 1.516 16.708 20.441
TO31 1.592 12.671 11.018
T032 1.603 12.660 23.666
T033 1.554 12.857 6.298
TO034 1.592 12.392 18.894
TO035 0.000 21.245 20.423
TO36 0.000 19.981 7.860



TOL6 9.896 12.392 18.894 TO17 0.000 21.245 17.365 T018 0. 000 19.981 4. 736
TO19 9.029 2.655 8.782 T020 8.612 2.967 21.350 T021 9.972 5.436 7.845 T022
9.896 9. 4¥0B 28@/6G3B37T023 9. 886 9.484 11.069 T024 9. 934 9re3USI® 782479025
9.896 9.752 6.298 T026 0.000 0.899 7.824 TO27

T037 9.029 19.489 21.378
TO38 8.612 19.177 8.754
TO39 9.972 16.708 20.441
TO040 9.896 12.671 11.019
T041 9.886 12.660 23.666
T042 2.460 2.655 8.782
T043 2.877 2.967 21.350
T044 1.516 5.436 7.845
T045 1.592 9.473 23.615
T046 1.603 9.484 11.069
T047 2.460 19.489 16.410
TO048 2.877 19.177 3.842
T049 1.516 16.708 17.347
TO050 1.592 12.671 1.577
TO51 1.603 12.660 14.123
T052 9.029 2.655 3.814
TO53 8.612 2.967 16.438
T054 9.972 5.436 4.751
TO55 9.896 9.473 14.173
TO56 9.886 9.484 1.527
TO057 8.204 13.727 3.814
TO58 8.621 14.039 16.438
TO59 7.261 16.509 4.751
T060 7.337 20.545 14.173
TO61 7.347 20.557 1.527
T062 7.299 20.359 18.894
T063 7.337 20.824 6.298
TO064 5.744 11.971 4.769
T065 5.744 13.236 17.332
T066 3.285 8.417 16.410
TO67 2.868 8.105 3.842
T068 4.228 5.636 17.347
TO069 4.152 1.599 1.577
TO70 4.142 1.588 14.123
TO71 4.190 1.785 6.298
T072 4.152 1.320 18.894
TO73 5.744 10.173 17.365
‘TO74 5.744 8.909 4.736
TO75 3.285 13.727 8.782
T076 2.868 14.039 21.350
TO077 4.228 16.509 7.845
TO78 4.152 20.545 23.615
TO79 4.142 20.557 11.069°
T080 4.190 20.359 18.894
TO081 4.152 20.824 6.298
TO82 5.744 11.971 7.827
TO083 5.744 13.236 20.456
T084 8.204 8.417 21.378



0.000 2.163 20.456 T028 2.460 19.489 21.378 T029 2.877 19.177 8.754 T030
1. 516 16.708 20.441 TO31 1.592 12.671 11.019 T032 1.603 12. 660 23. 666 TO33
1. 554 12.\8620@/@2987T7034 1.592 12. 392 18. 894 T035 0. 000 2LTA%2002024/28 TO36

0.000 19.981 7.860 - 14 PCIT/ US2007/024779 T037 9.029
TO085 8.621 8.105 8.754
T086 7.261 5.636 20.441
TO87 7.337 1.599 11.019
TO88 7.347 1.588 23.666
T089 7.299 1.785 6.298
TO0SO 7.337 1.320 18.894
TO091 5.744 10.173 20.423
T092 5.744 8.909 7.860
T093 3.285 8.417 21.378
T094 2.868 8.105 8.754
T095 4.228 5.636 20.441
T096 4.152 1.599 11.01°
T097 4.142 1.588 23.666"
T098 8.204 13.727 8.782
T099 8.621 14.039 21.350
T100 7.261 16.509 7.845
T101 7.337 20.545 23.615
T1l02 7.347 20.557 11.069
T103 8.204 8.417 16.410
T1l04 8.621 8.105 3.842
T105 7.261 5.636 17.347
T106 7.337 1.599% 1.577
T107 7.347 1.588 14.123
T108 3.285 13.727 3.814
T109 2.868 14.039 16.438
T110 4.228 16.509 4.751
T1l1l1 4.152 20.545 14.173
T1l12 4.142 20.557 1.527

[0028] The complete structure of ITQ-34 is built by connecting multiple unit
cells as defined above in a fully-connected three-dimensional framework. The
tetrahedral atoms in one unit cell are connected to certain tetrahedral atoms in all
of its adjacent unit cells. While Table 1 lists the connections of all the tetrahedral
atoms for a given unit cell of ITQ-34, the connections may not be to the particular
atom in the same unit cell but to an adjacent unit cell. All of the connections
listed in Table 1'are such that they are to the closest tetrahedral (T) atoms,

regardless of whether they are in the same unit cell or in adjacent unit cells.

[0029] Although the Cartesian coordinates given in Table 4 may accurately

reflect the positions of tetrahedral atoms in an idealized structure, the true



19.489 21.378 TO038 8.612 19.177 8.754 TO39 9.972 16. 708 20. 441 TO040 9. 896
12. 671 11.019 T041 9.886 12. 660 23.666 T042 2. 460 2.655 8.782 T043 2.877
2.967 21.\86Q0080¥4231. 516 5.436 7.845 T045 1.592 9. 473 23P6TAISTOM62477603
9.484 11.069 TO47 2.460 19.489 16.410_7g48 2.877 19.177

structure can be more accurately described by the connectivity between the

framework atoms as shown in Table 1 above.

[0030] Another way to describe this connectivity is by the use of
coordination sequences as applied to microporous frameworks by W. M. Meier
and H. J. Moeck, in the Journal of Solid State Chemistry 27, p. 349 (1979). Ina
microporous framework, each tetrahedral atom, Ny, (T-atom) is connected to Ny =
4 neighboring T-atoms through bridging atoms (typically oxygen). These
neighboring T-atoms are then connected to N, T-atoms in the next shell. The N,
atoms in the second shell are connected to N3 T-atoms in the third shell, and so
on. Each T-atom is only counted once, such that, for example, if a T-atom is in a
4-membered ring, at the fourth shell the N, atom is not counted second time, and
so on. Using this methodology, a coordination sequence can be determined for
each unique T-atom of a 4-connected net of T-atoms. The following line lists the

maximum number of T-atoms for each shell.

Ny = 1 N, < 4 N, <12 N, < 36 N, < 4-3%1

Table 5

Coordination sequence for ITQ-34 structure.

Atom coordination sequence

T1 4 12 21 36 55 83 113 155 194 232 283 346 409
T2 4 12 22 37 57 84 114 153 192 235 290 350 405
T3 4 11 22 39 57 80 112 152 203 243 278 335 421
T4 4 9 19 36 59 88 119 148 187 240 300 349 385
TS 4 9 18 36 62 88 114 149 192 242 294 340 396
T6 4 11 22 32 51 85 116 141 183 239 296 349 392
T7 4 11 20 32 55 87 112 139 185 245 294 333 400
T8 4 11 20 34 57 81 115 153 192 232 285 353 413
T9 4 11 22 36 53 83 121 155 180 228 303 365 397
[0031] One way to determine the coordination sequence for a given structure

is from the atomic coordinates of the framework atoms using the computer
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14.123 T052 9.029 2.655 3.814 TO053 8.612 2.967 16.438 T054 9.972 5.436
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program zeoTsites (see G. Sastre, J.D. Gale, Microporous and mesoporous

Materials 43, p. 27 (2001).

[0032] The coordination sequence for the ITQ-34 structure is given in Table
5. The T-atom connectivity as listed in Table 1 and is for T-atoms only. Bridging
atoms, such as oxygen usually connects the T-atoms. Although most of the T-
atoms are connected to other T-atoms through bridging atoms, it is recognized
that in a particular crystal of a material having a framework structure, it is
possible that a number of T-atoms may not connected to one another. Reasons
for non-connectivity include, but are not limited by T-atoms located at the edges
of the crystals and by defects sites caused by, for example, vacancies in the
crystal. The framework listed in Table 1 and Table 5 is not limited in any way by

its composition, unit cell dimensions or space group symmetry.

[0033] While the idealized structure contains only 4-coordinate T-atoms, it is
possible under certain conditions that some of the framework atoms may be 5- or
6-coordinate. This may occur, for example, under conditions of hydration when
the composition of the material contains mainly phosphorous and aluminum T-
atoms. When this occurs it is found that T-atoms may be also coordinated to one
or two oxygen atoms of water molecules (-OH), or of hydroxyl groups (-OH).
For example, the molecular sieve AIPO4-34 is known to reversibly change the
coordination of some aluminum T-atoms from 4-coordinate to 5- and 6-
coordinate upon hydration as described by A. Tuel et al. in J. Phys. Chem. B 104,
p. 5697 (2000). It is also possible that some framework T-atoms can be
coordinated to fluoride atoms (-F) when materials are prepared in the presence of
fluorine to make materials with 5-coordinate T-atoms as described by H. Koller

in J. Am. Chem Soc. 121, p. 3368 (1999).

[0034] The invention also includes a method of synthesizing a crystalline

silicate composition of ITQ-34 having the diffraction pattern similar to Table 2
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by mixing together a source of tetravalent element Y, where Y represents Si
alone or in combination with Ge and/or Ti, an organic structure directing agent
(SDA) R, water, and optionally a source of metal X, and, optionally, a source of
fluoride F, with a composition, in terms of mole ratios, within the following

ranges:

R/YO, 0.01-1
H,0/YO, 2-50
X/YO, 0-02
F/YO, 0-2

and preferably within the following ranges:

R/YO, 0.1-0.5
H,0/YO, 5-20
X/YO, 0-0.1
F/YO, 0-05

where X is any metal capable of tetrahedral coordination such as one or more of
B, Ga, Al, Fe, Li, Be, P, Zn, Cr, Mg, Co, Ni, Be, Mn, As, In, Sn, Sb, Ti, and Zr,
more preferably one or more trivalent metals capable of tetrahedral coordination,

and even more preferably one or more of the elements B, Ga, Al, and Fe.

[0035] The organic structufe directing agents (SDA) are preferably ethane-
1,2-bis (trimethylphosphonium) or propane-1,3-bis (trimethylphosphonium), the
structure of which is shown in FIGURE 1. Sources of silica can be colloidal,
fumed or precipitated silica, silica gel, sodium or potassium silicates, or organic
silicon such as tetraaklylorthosilicates, €.g. tetracthylorthosilicate, etc. Sources

of metal can be boric acid, germanium (IV) ethoxide, germanium oxide,
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germanium nitrate, aluminum nitrate, sodium aluminate, aluminum sulfate,
aluminum hydroxide, aluminum chloride, iron nitrate, iron chloride, and gallium
nitrate, etc. Sources of fluoride can be ammonium fluoride, hydrogen fluoride,
hydrofluoric acid, and other suitable fluoride-containing compounds. The
mixture is then heated at a temperature and time sufficient to crystallize the

silicate material, typically in sealed autoclaves for several hours or days.

[0036] Non-limiting suitable crystallization conditions include heating at a
temperature between 125°C and 200°C for periods of 1 to 100 days. Stirring or

tumbling may be applied during crystallization..

[0037] To the extent desired and depending on the X,03; /YO, molar ratio of
the material, any cations present in the as-synthesized ITQ-34 can be replaced in
accordance with techniques well known in the art by ion exchange with other
cations. Preferred replacing cations include metal ions, hydrogen ions, and
hydrogen precursor, e.g., ammonium ions and mixtures thereof. Particularly
preferred cations are those which tailor the catalytic activity for certain
hydrocarbon conversion reactions. These include hydrogen, rare earth metals
and metals of Groups IIA, IIIA, IVA, VA, IB, IIB, IIIB, IVB, VB, VIB, VIIB
and VIII of the Periodic Table of the Elements.

[0038] The crystalline material of this invention can be used to catalyze a
wide variety of chemical conversion processes, particularly organic compound
conversion processes, including many of present commercial/industrial
importance. Examples of chemical conversion processes which are effectively
catalyzed by the crystalline material of this invention, by itself or in combination
with one or more other catalytically active substances including other crystalline

catalysts, include those requiring a catalyst with acid activity.
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[0039] Thus, in its active form ITQ-34 can exhibit a high acid activity,
which can be measured with the alpha test. Alpha value is an approximate
indication of the catalytic cracking activity of the catalyst compared to a
standard catalyst and it gives the relative rate constant (rate of normal hexane
conversion per volume‘ of catalyst per unit time). It is based on the activity of
silica-alumina cracking catalyst taken as an Alpha of 1 (Rate Constant=0.016
sec'l). The Alpha Test is described in U. S. Pat. No. 3,354,078; in the Journal of
Catalysis 4, 527 (1965); 6, 278 (1966); and 61, 395 (1980), each incorporated
herein by reference as to that description. The experimental conditions of the
test used herein include a constant temperature of 538° C. and a variable flow

rate as described in detail in the Journal of Catalysis 61, 395 (1980).

[0040] When used as a catalyst, the crystalline material of the invention
may be subjected to treatment to remove part or all of any organic constituent.
This is conveniently effected by thermal treatment in which the as-synthesized
material is heated at a temperature of at least about 370° C for at least 1 minute
and generally not longer than 20 hours. While subatmospheric pressure can be
employed for the thermal treatment, atmospheric pressure is desired for reasons
of convenience. The thermal treatment can be performed at a temperature up to
about 927° C. The thermally treated product, especially in its metal, hydrogen or
ammonium forms, is particularly useful in the catalysis of certain organic, e.g.,

hydrocarbon, conversion reactions.

[0041] When used as a catalyst, the crystalline material can be intimately
combined with a hydrogenating component such as tungsten, vanadium,
molybdenum, rhenium, nickel, cobalt, chromium, manganese, or a noble metal
such as, but not limited to, platinum or palladium where a hydrogenation-
dehydrogenation function is to be performed. Such component can be in the
composition by way of co-crystallization, exchanged into the composition to the

extent a Group IIIA element, e.g., aluminum, is in the structure, impregnated
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therein or intimately physically admixed therewith. Such component can be
impregnated in or on to it such as, for example, by, in the case of platinum,
treating ITQ-34 with a solution containing a platinum metal-containing ion.
Thus, suitable platinum compounds for this purpose include chloroplatinic acid,
platinous chloride and various compounds containing the platinum amine

complex.

[0042] The crystalline material of this invention, when employed either as
an adsorbent or as a catalyst in an organic compound conversion process should
be dehydrated, at least partially. This can be done by heating to a temperature in
the range of 100° C to about 370° C. in an atmosphere such as air, nitrogen, etc.,
and at atmospheric, subatmospheric or superatmospheric pressures for between
30 minutes and 48 hours. Dehydration can also be performed at room
temperature merely by pla'cing the ITQ-34 in a vacuum, but a longer time is

required to obtain a sufficient amount of dehydration.

[0043] As in the case of many catalysts, it may be desirable to incorporate
the new crystal with another material resistant to the temperatures and other
conditions employed in organic conversion processes. Such materials include
active and inactive materials and synthetic or naturally occurring zeolites as well
as inorganic materials such as clays, silica and/or metal oxides such as alumina.
The latter may be either naturally occurring or in the form of gelatinous
precipitates or gels including mixtures of silica and metal oxides. Use of a
material in conjunction with the new crystal, i.e., combined therewith or present
during synthesis of the new crystal, which is active, tends to change the
conversion and/or selectivity of the catalyst in certain organic conversion
processes. Inactive materials suitably serve as diluents to control the amount of
conversion in a given process so that products can be obtained economically and
orderly without employing other means for controlling the rate of reaction.

These materials may be incorporated into naturally occurring clays, e.g.,
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1.527 [0028] The conplete structure of ,4TQ- 34 is built by connecting
multiple unit cells as defined above ifi"a fully-connected three-dimensional
framewor k. The tetrahedral atons in one unit cell are connected to certain

tetrahedral atoms in all of its adbacent unit cell Wiile Table 1 lists
t he connebentoniegndXaplinnto inproysdae srushistrengtivpt ﬁlegqav%lbfstumerceu of

| TQ- 34, th b h [
cor put | CamaFat spemtnghonddten St ftePRE: LEnkBlsroRdel bl oq T Table |
are such loh%%lﬁ&ﬁetfer tecdth @S{t 1§ a&glﬁhﬁéi@grdvme alcars smﬁgﬁ{gﬂ ess of

whet her they are int sane uni I n adjacent unit ceII

2008/ 0732846&ERIdhXMRNLAPBANse il Gomnsdreiat tuse é isalesivableno prawetiy tlat el y
descri bed by the connectivity between the framework atons as shown in Table

1 above. [@@BG] from hrgaking downdatrpowder-hke maerialst iRhesg clay and/ehe use of

oxide binders have been employed normally only for the purpose of improving

the crush strength of the catalyst.

[0044] Naturally occurring clays which can be composited with the new
crystal include the montmorillonite and kaolin family, which families include the
subbentonites, and the kaolins commonly known as Dixie, McNamee, Georgia
and Florida clays or others in which the main mineral constituent is halloysite,
kaolinite, dickite, nacrite, or anauxite. Such clays can be used in the raw state as
originally mined or initially subjected to calcination, acid treatment or chemical
modification. Binders useful for compositing with the present crystal also
include inorganic oxides, such as silica, zirconia, titania, magnesia, beryllia,

alumina, and mixtures thereof.

[0045] In addition to the foregoing materials, the new crystal can be
composited with a porous matrix material such as silica-alumina, silica-
magnesia, silica-zirconia, silica-thoria, silica-beryllia, silica-titania as well as
ternary compositions such as silica-alumina-thoria, silica- alumina-zirconia

silica-alumina-magnesia and silica-magnesia-zirconia.

[0046] The relative proportions of finely divided crystalline material and
inorganic oxide matrix vary widely, with the crystal content ranging from about
1 to about 90 percent by weight and more usually, particularly when the
composite is prepared in the form of beads, in the range of about 2 to about 80

weight percent of the composite.



coordi nati on sequences as applied to mcroporous franeworks by W M Mei er
and H J. Moeck, in the Journal of Solid State Chem stry 27, p. 349 (1979).
In a m crwpanasus3f3ramewor k, each tetrahedral atom No, ETTASEEN/024779
connected to NI = 4 neighboring T-atongsthrough bridging atoms (typically
oxygen). These neighboring T-atons are then connected to N2 T-atons in the
next shell. The N2 atons in the second shell are connected to N3 T-atons in

the third shell, and so on. Each _T-atomis only coynted once, such that,
for exanpl®@47ls 2 I ardsmte qrg fylly ilustate e patyge o ga‘@c%eﬂﬂﬁﬁl@ﬂ débel | the

coor of nat TG A ERSECrBR8E b Ao fite PRviles pRL RSB Som of a0

4-connected net of T-atoms. The following line lists the maxi num nunber of
T-atonms for each shell. No = 14N2N336Nk < 43k-1 Table 5 Coordi nation
S
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[0048] Ethane-1,2-bis(trimethylphosphonium) bromide was synthesized by
adding 25.0 g of trimethylphosphine (>97 wt.%) over a mixture of 28.20 g of
1,2-dibromoethane with 100 ml of methanol. The mixture is left under stirring
at 60 °C for 2 days and a white solid precipitates, that after washing with diethyl
ether, corresponds to: ethane-1,2-bis (trimethylphosphonium) bromide. This
white solid, previously dissolved in water, is converted to the corresponding
hydroxide using an anionic exchange resin in batch overnight, yielding a
solution of ethane-1,2-bis (trimethylphosphonium) hydroxide with a
concentration of 1.18 mol OH/Kg that will be used as structure directing agent

source. The agent is shown in Figure 1(Upper).

Example 2 - Propane-1,3-bis(trimethylphosphonium) hydroxide:
((Me3P),(CH,)3(OH),)

[0049] Propane-1,3-bis(trimethylphosphonium) bromide was synthesized
by adding 25.0 g of trimethylphosphine (>97 wt.%) over a mixture of 30.47 g of
1,3-dibromoethane with 100 ml of methanol. The mixture is left under stirring
at room temperature for 24 hours and a white solid precipitates, that after
washing with diethyl ether, corresponds to: propane-1,3-bis
(trimethylphosphonium) bromide. This white solid, previously dissolved in
water, is converted to the corresponding hydroxide using an anionic exchange
resin in batch overnight, yielding a solution of propane-1,3-bis

(trimethylphosphonium) hydroxide with a concentration of 0.89 mol OH/Kg that
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will be used as structure directing agent source. The agent is shown in

Figure 1(Lower).

Example 3 - Synthesis of ITQ-34

[0050] 0.38 g of germanium oxide were dissolved in 10.13 g of a solution of
ethane-1,2-bis (trimethylphosphonium) hydroxide with a concentration of 1.18
mol OH/Kg. Then, 7.56 g of tetraethylorthosilicate (TEOS) were hydrolyzed in
the solution formed and the mixture was maintained under stirring until all the
ethanol formed in the hydrolysis was evaporated. Finally, 0.50 g of HF (48%

wt.) were added and left stirring until the final composition was:

0.91 SlOz : 0.09 GCOZ . 015 (MC3P)2(CH2)2 (OH)Z :0.30HF :3 H20
where (MesP),(CH,), (OH), is ethane-1,2-bis (trimethylphosphonium) hydroxide

[0051] The gel was heated in Teflon-lined stainless steel autoclaves at 175 °C
under tumbling for 18 days. The solid was filtered, washed with deionized water

and dried at 100 °C to yield ITQ-34 and its XRD pattern is shown in Figure 3.

Example 4 - Synthesis of ITQ-34

[0052] The synthesis gel used for this synthesis had the following molar

composition:

» 0.95 SiO; : 0.05 GeO; : 0.15 (Me3P),(CH,), (OH), : 0.30 HF : 3 H,O
where (Me;P),(CH,), (OH), is ethane-1,2-bis (trimethylphosphonium) hydroxide

[0053] The gel was prepared by dissolving 0.21 g of germanium oxide in
10.12 g of a solution of ethane-1,2-bis (trimethylphosphonium) hydroxide with a
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concentration of 1.18 mol OH/Kg and hydrolyzing 7.94 g of
tetraethylorthosilicate (TEOS) in the solution formed under continuous
mechanical stirring until all the ethanol and the appropriate amount of water
were evaporated. Then, 0.50 g of HF (48% wt.) were added to yield the above

gel reaction mixture.

[0054] The gel was autoclaved at 175 °C under stirring for 63 days. The solid,
was recovered by filtration, washed with distilled water and dried at 100 °C. The

XRD pattern is similar to Figure 3 indicates the product is ITQ-34.

Example 5 - Synthesis of ITQ-34
[0055] The ITQ-34 sample was prepared with the following gel composition:
0.91 Si0; : 0.09 GeO, : 0.15 (MesP),(CH;)3(OH), : 0.30 HF : 7 H,O

where (Me;P),(CH,);(OH), is propane-1,3-bis (trimethylphosphonium)
hydroxide 0.39 g of germanium oxide were dissolved in 13.41 g of propane-1,3-
bis (trimethylphosphonium) hydroxide with a concentration of 0.90 mol OH/Kg.
Then, 7.57 g of tetraethylorthosilicate (TEOS) were hydrolyzed in the solution
formed and the mixture was maintained under stirring until all the alcohol
formed in the hydrolysis was evaporated and the desired composition was
reached. Finally, 0.50 g of HF (48% wt.) were added. The gel was heated in
Teflon-lined stainless steel autoclaves at 175 °C under stirring conditions for 6
days. The solid was filtered, washed with deionized water and dried at 100 °C.
The XRD pattern of the sample corresponds to that of ITQ-34 and is shown in
Figure 4.



228 303 365 397 - 17 - program zeoTsites (see G Sastre, J.D. &le,

M cr oporous and nesoporous Materials 43, p. 27 (2001). [0032] The

coor di natworossaqesnce for the | TQ 34 structure is givenpcm/USaimm2879 The
T-atom connectivity as listed in Table,t and is for T-atoms only. Bridging
atons, such as oxygen usually connects the T-atons. Although nost of the
T-atons are connected to other T-atons through bridging atons, it is
recogni zed that in a particular crystal of a material having a franework

st r uct ur eExample 6 5o3yaithesas ohEtQa3hunber of T-atonms may not connected to one
anot her. Reasons for non-connectivity include, but are not limted by
T-atons | ocated at the edges of the crystals and by defects sites caused

by, for ekffile, ¥28gnof germaniunvosidgswere divyadved amdhotkglafs selution Pdbl e 1
and Table 5 is not l.inited. ip. any wa its conposition nit c

di nensi onEr(H?angglaé'é"ﬁT@HBCW%P&S@W%‘@%@Y%N(@”‘BHB 4 8%%‘?"1“3‘@&0&&&% e
cont ai ns orgl ha T- t1d I I itions
t hat soneﬁ‘g*]x?ﬁ%ﬁg'r alfrﬂeevr;\&pﬁ)?)sag?tnﬁgﬁn%%/ %le(?@oggf&gt’g%r |§g?lg?{)_£fﬁlbglzﬁg§goccur,
for exanpig sélifleh fopRed tandnheOhituel dlak Ghaivkiined ipdePsRAMg uatil afl thbe
material contains mainly phosphorous and al um num T- at ons. en this occurs
it is founthahhhtwab-esaposatedy Beergl 3625 @ofiiHEA(48% wtoneersr addesd angdeft at ons
of water nmpl ecul eslﬁ&?tﬂz)l’ or of . hydroxyl groups (-OH). For exanple, the
nol ecul ar SYITEgUY mal compesitiP Wasever si bl y change the coordination of

some al um num T-atons from 4-coordinate to 5- and 6- coordinate upon
hydrati on as described by A Tuel et al. in J Phys. Chem B 104, p. 5697

(2000). It is .POSS| at f - at n oor di nat ed
to fluoride at@hé%(lbﬂ)'mﬁ}e t'eor'?g@eé{)g?@%gpggziﬂ@h@ﬁprﬁgé ce of
fluorine to make materials with 5-coordinate T-atons as described by H
Koller in J. Am Chem Soc. 121, p. 3368 (1999). [0034] The invention al so
includes @hees (M@ﬂ?fzg@ﬂ%(@ﬂbgisf}ﬁopalw-ySt—Bisl('trlineleﬂiyllj)h@é;ﬂhonium))si tion of

| TQ-34 having the diffraction pattern simlar to Table 2 WO

2008/ 0732By®ORId¢S2007/ 024779 - 18 - by nixing together a source of
tetraval ent elenent Y, where Y represents Si alone or in conbination with
Ge and/or Ti, an organic structure directing agent (SDA) R, water, and
optionally a source of nmetal X, and, optionally, a source of fluoride F,
with a col@$5lti onThe gel wasgutsiclawsdaty 15 &3 under mblingfard deys. nbhe anges:

R/'Y02 0.01 -.,1 1120/Y02 2 .- 50. X/ Y02.0 - 0.2 F/YD2 - o rably

i t hin-t hEolid S iRgeR agied it eSTcniged waist apd riasbarsl 00 o5 1By =Y 1

FI YO2 O - . | 5; : : dral coordination
Such as oRap iSsFhflartdFielRY 4 fRbRuAIRERkqR iy PEQAETN e Cor T T B

M, As, In, Sn, Sb, Ti, and Zr, nore preferably one or nore trival ent

net al s capabl e of tetrahedral coordination, and even nore preferably one or
nore of the elenents B, Ga, A, and Fe. [0035] The organic structure

di r ect i ngExample.7 - SymthesiveopFEQed4bl y et hane- 1, 2-bi s

(trimethyl phosphonium or propane-1,3-bis (trinethyl phosphonium, the
structure of which is shown in FIGURE 1. Sources of silica can be
colloidal, funmed or precipitated silica, silica gel, sodiumor_ potassium
Silicates|2dp & ghrirGachylartipsilieic (RS sy el iratsd 8.9 a
tetraethyl art.hosiljicate, et Sour ces of tal, can be .boric. acid...germani um
(1V) et ho%?lH onge? Hf?ﬂﬁ“&f’aét,’ls - %@eﬁlﬁﬁﬁﬂ%ﬁho&mw t r%‘%?xgl%u i @
nitrate, i l | & 'Hﬁﬁh i gle., sugl num
chl ori de, E?’?doérl:mr??ilto ?gﬂyk?%ﬁ %%ga@lﬂ hfgn qut%ﬁ \I%gim ni tir&grgééd,)ﬁ%?% St%%lﬂgces of
fluoride qafl bi¢ taenetizinoinféinied ileéhe hydifodgsis wassvapdeatedly dheh| U@ 75cg adi d,
and other suitable fluoride-containing conpounds. The m xture is then

heat ed at HF ¢(48%partax weks addedtanddledtstiriopdoreach e fyadicompesitianisi | i cat e
mterial, typically ihoseql RSSO, EYGHE B o davs.



[ 0036] Non-limting suitable crystallization conditions include heating at a
t enperature between 125C and 200C for periods of 1 to 100 days. Stirring or
t unbl i ng weyodsx7333pl i ed during crystallization. [0037] Tecrhms2egoe4ro desi red
and dependi ng on the X203 /Y02 nol ar [Zzi_o of the material, any cations
present in the as-synthesized I1TQ 34 ¢ be replaced in accordance with
techni ques well known in the art by ion exchange with other cations.
Preferred repl aci cations include nmetal jons, hydrogen ions, and hydrogen
precur sor wl@I@(MGMMQHb@ISaﬁQPM&ﬂ B-bis (EmmetbAphesphoniimbr |y pref erred
cations afe.those which tailor the catalytic activity for certain

hydr ocar b % 9349%r si on reactions. These incl ude hydr ogen, rare earth netals
and netals of Goups IIA IIIA 1VA VA TB, JIB, I1IB, 1VB, VB, VIB, VIIB
and VII11 of the Periodic Table of the El enments. [0038] The crystalline
material ¢§038)i s i THeRtl nas tratddanUBefibri-tinedtalinless steol aigosiaveeatyl TH°C

chem cal conversion processes, particularly organic conpound conversion

pr ocesses underctumbling foarh® ddyspresnlid Ghexade vashedwidy deignizedpytenaed .
Exanpl es qf, ¢chenical cony I.ON. procgsses j re effectively catal yzed
by the cra§F§IaFHh§%ﬂ:B)f1€ﬁ ﬁéﬁfﬁglﬁﬁimﬁ“ﬁ?&t?? itself or in combination

with one or nore other catalytically active substances including other
crystalli i L tfpose requiring a catalyst with acid
activity. E&? gé—h mgi%hgmni?ts active formITQ 34 can exhibit a high
acid activity, which can be nmeasured with the al pha test. Al pha value is an
approximate indication of the catalytic cracking activity of the catalyst
conpar ed {39]st andThe dynthesisyes] used Tor thig sysshesighad the fOJ%)Wlﬁgén@’@ﬁst ant
(rate of normal. hexane conversion per volunme of catalyst per unit tinme). It
i s based SAMPREMOD: | vity of silica-alumna cracking catalyst taken as an

Al pha of 1 (Rate Constant=0.016 sec'). The Al pha Test is described in U S.
Pat. No. 3,354,078; in the Journal of Catalysis 4, 527 (1965); 6, 278
(1966); and 61, 395 (Sl@?@l),zse@qem)e@ﬂg@@ﬂ%dz 60 ¢l : 5YH @f erence as to
that description. The experinental conditions of the test used herein

i nclude a constant tenperature of 538 C. and a variable flowrate as

described in detail in th ur nal of lysi.s 61, 395 (1980). [0040] When
used as a‘@ff%lﬁy@@?b( ZbggélSa}SIRrﬁB%ﬂ'sh%/é%meaWépﬁ?ﬁP ‘HH3 may be

subj ect ed &grog{iggt ment to renove part or all of any organic constituent.
This is cg eniently effected by thernmal treatnent in which the

as-synthesi zed material is heated at a tenperature of at |east about 370 C
for at least 1 mnute and generally not |onger than 20 hours. Wile

subat nospher.i faar

ot mospher e INLEs BplriE By 1 AR AMERL S e o el PRt ARGIE (T ROS
treat nent j£an 35 oPEf h WolRsbrbf propame B-bise(tkimetylphosphohiim§. hythexide
thermally treat eg product, especially Inits netal, hydrogen or anmoni um

forms, iswithrtai comamitmationebfill.08 mbe QHKE yarids mAintagringi wndargeentinuansg. |
hydr ocar bon, conversi on rea&iti ns. [0041] When used as. ? catal yst, the
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chrom um %ﬁ&gﬁégg, orog nobﬁe rre?g]lg suca% as, [)Qtﬂl hg? nIlélﬂ]%fté go, pPati num

or pal | adi4geoes fefe RIdEPaRN B Piktdehiemogeniztiion function is to be
performed. Such ctconponent can be in the conposition by way of

co-crystallization, exchanged into the conposition to the extent a G oup
I11A elemrent, e.g., ‘aluminum is in the structure, .imregnated. WO..

2008/ 07324004681/ US> G eshaasgutacaved RoTo s BR qrﬁﬁﬂ%ﬁ&&?&%ﬁ%&%ﬂ 3liddni xed
therewith u C onent. can..be_j [ . Iqt : for
exarpl e, By o e OB gt WA E SRR By st Givishel At Sl

cont ai ni ng,.feParid HALMNEO@C.contai ning ion. Thus, suitable platinum
conpounds for this purpose include chloroplatinic acid, platinous chloride
and vari ous conpounds containing the platinum anm ne conpl ex. [0042] The
crystalline material of this invention, when enployed either as an
adsorbent or as a catalyst in an organic conpound conversion process should
be dehydrated, at |east partially. This can be done by heating to a
tenperature in the range of 100 C to about 370 C. in an atnosphere such as
air, nitrogen, etc., and at atnospheric, subatnospheric or superatnospheric
pressures for between 30 m nutes and 48 hours. Dehydration can al so be
performed at roomtenperature nerely by placing the ITQ 34 in a vacuum but
a longer time is required to obtain a sufficient amount of dehydration.
[0043] As in the case of nmany catalysts, it may be desirable to incorporate
the new crystal wth another material resistant to the tenperatures and
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- 24 - will be used as structure directing agent source. The agent is.
shown in Figure | (Lower). Exanple 3 - Synthesis of |1TQ 34 [0050]0. 38
g of germani um oxi de were dissolved in 10.13 g of a solution of

et hane-1, 2-bis (trimethyl phosphoni um ,hydroxide with a concentration
of 1.18 nol OH/ Kg. Then, 7.56 g of tegraethylorthosilicate ( TECS)
were hydrolyzed in the solution forned and the m xture was nai ntai ned
under stirring until all the ethanol forned in the hydrolysis was
evaporated. Finally, 0.50 g of HF (48% wt.) were added and | eft
stirring gpiAgmishe final conposition was: 0.91 Si02 : 0.09 Ge02

0.15 (Me3P)Z(CHZ2)2 (OH)2 :0.30 HF : 3 H20O where (Me3P)2(CH2)2 (01)2
is ethane-1,2-bis (trinmethyl phosphonium hydroxide [0051] The gel was
heated in Teflon-lined stainless steel autoclaves at 175 C under
tunbling for 18 days. The solid was filtered, washed with dei oni zed

t dd h
N Figure rl‘%’*&‘g nttiptic %’g] feline I é‘%%%”ﬁ%&xf‘?ﬁ%ﬁ%é‘%ﬁgs??g&““
used for tfma 9 abain eennaqtedi by brdging stpsss.: thentelgass
Si2 : 0.05 G002 : 0.15 (Me3P)2(CH2)2 (OH)2.: 0.30 HF,: 3 H20 wher e

(Me3P) 2( cimdral atpmiframemarkibeing dafineddngopiegingithenear-

791y of t%@fé#h%}ﬁ%ﬂ@“ TR 2 ity SHOSR TN EOfINR0 o,

cont i nuouspesn fkoaito@n. stirring until all the ethanol and the

o) her Zt Zd%’é‘mt C@(ﬁ@fﬁlﬁﬁ%@@@f Ei‘éﬁ:ﬂtwﬂﬁ%mﬁhgglﬁﬁ%ﬁim“%

gel was awradl atosnsaindltglecongier more |eign11©ntsﬁse]iwt£d
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is | TQ 34. E;( M, Assylix, Henj Shof 11, Tapd47 [.0055] The | TQ 34 sanpl e
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concentrati oh &% Pregeshfonhe separationse rocarbons from a

and ﬁihyqﬂdﬁ’@ﬁb@%ﬁﬂ?ﬁﬁ£ﬁ CCompeitin bm}t?‘@'tﬁ*eg gL
formed i n % %ma %rigcn]é@ d conposition

hed.5 Fiy q%@@ @nggg
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dei oni zed Ses camtadtiredsaid fwdgtodihat ¥Ramticompoundecawert-e
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[ 0056] 0. 25 Eﬁaﬁﬁﬂ&bﬁ ﬁilﬁe wer e dlssolved in 16.85 g of a
sol uti on of Mg\?ggﬁ%eﬁcbpwh@ el , Ay gyarhesiMdh a

concentrati,on 95 g

et act hyldtRGIerizZe BY ARk ey ﬁﬁ?@@ﬂ%«aﬂa P ineBding ihor e
and t he mpeakgaﬂ&&mﬁbn&wbeh@munder stirring until all the ethanol
was evaporated. Then, 0.625 g of HF (48% wt.) were added and | eft
stirring until the final conposition was: 0.95 Si02 : 0.05 Ge02 :
0.15 (Me3P)2(CH2)3(01)2 : 0.30 HF : 7 H20 where (Me3P)2(CH2)3(OH) 2 is
propane-1, 3-bis (trinmethyl phosphoni um hydroxi de. [0057] The gel was
autocl aved at 175 C under tunbling for 8 days. The solid was
filtered, washed wi th deionized water and dried at 100 C. The XRD
pattern is simlar to Figure 4 indicates the product is |ITQ 34.
Exanple 7 - Synthesis of 1TQ 34 12.75 g of tetraethylorthosilicate

-




conposition: Si02 : 0.25 (Me3P)2(al2)3(011)2 : 0.50 11F : 5 1-120
where (Me3P)2(CH2)3(011)2 is propane-1, 3-bis (trinmethyl phosphoni um
hydroxi de The gel was prepared by hydrolyzing 14.57 g of
tetraethylorthosilicate (TEQS) in 32. g of a solution of
propane-1, 3-bis (trinethyl phosphoni un? hydroxi de with a concentration
of 1.08 nol OH/ Kg and mai ntai ni ng under continuous nechani cal
stirring mwmmwwm.er
wer e evapor at ed to ield tgi above gel reaction, mxture. Finally,
1.46 g of HF (48% SPa%Bg ddded and theT ‘i&’%’r“éelﬁ%gem zed.

[ 0060] The "geT~ was aut oc] aved at 200C under stirring ror /7 days. The
solid, 1TQ 34 with aldmlPdnpurity, was reco¥@r®@d by filtration,
washed with distilledO#ie0 and dried at 100C20-70 28 - CLAI MS 1.
A synthetic crystallions-pg3erial having a frangwork of tetrahedral
atons (T) connected byghrigdgi ng atons, the teggapphedral atom
framewor k being defi %e‘&g connectl ng the nearg tetrahedral (T)

atoms in the manner én Tabl e of esgﬁ flcatlon 2. The
crystalline materi al Pdim 1 wher ein said t8t'lahedral atoms

i ncl ude one or nore é-%gnér?’ts sel ected from thedgfoup consisting of B,
Li, Be, Al, P, Si, G&#734,69n, C, M, Fe, Co, 580, M, As, In, Sn,
Sb, Ti, and Zr. 34.Tha1erystalline materi aB0o-@) claim1 wherein
said bridging atons i4r(gg |4ql_g one or nore el enensgosel ected fromthe
group consi sting of , S, Se, and C G:30° Process for the
separation of hydroc %@33’ rom a hydrocar bon @n tai ning stream
conpri sing contacti ng ydrocar bon streant h the material of
claim1l. 5. A proce Tconvert | ng a f eeds8SEH conpri sing organic
conpounds to at | east. iihé3(50nver si on product whdh conprises
contacting said feedXt%GR.8&t organi c conpound $@Aversi on conditions
with a catal yst conprgig;-ggzan active formof thgomaterial of claiml.
6. A synthetic por ou% gal line material, asgsynthesized,
characterized by an ray diffraction pattern i ncl udi ng the peaks as
set forth below — - 29 - d-spacing (A) relative intensity 11.2-10.9
20-70 10.3-10.0_20-70 3-9.33 5-50 7,97-7.83 0100606598550
5.57-5.51 2017 esystai g goaterial ofetladns6 whereinisaigocgestal-

4. 09- 4. 05 1589 3tSFI A #eoffipdsifivh ARAAX,: YO, .nH,O where

R 1s an organic compound, X is one or more metals selected
from the group consisting of B, Ga, Al and Fe, andY is one or
more metals selected from the group consisting of Si, Ge and
Ti, and m is a number greater than or equal to 0.01 and less
than or equal to 1, a is a number less than or equal to 0.2 and
n is a number less than or equal to 10.

8. A calcined dehydrated material characterized by an
X-ray diffraction pattern including the most significant lines
as set forth below




3.71-3.67 30-80 3.37-3.35 5-50 2.90-2.88 5-50 2.54-2.52 5-50
2.32-2.30 5-50. 7. The crystalline material of claim®6 wherein
said crystalline material has a conposition nR axX203: YO2. nH20 where R
i's an organic conpound, X is one or mgpe netals selected fromthe
group consisting of B, Ga, Al and Fe, "andY is one or nore netals
selected fromthe group consisting of Si, Ge and Ti, and mis a
nunber greater than or egual to 0 .01 and less than or equal to 1. a
is a nunber less than or,equal to 0.2 and n is a nunber |ess than or
equal to 10. 8. Asparig dehydr at ed nigleliyeaintetfayact eri zed by an
X-ray dif fractomrpattertrrretudrmg e mostsTyrT T Tamt T eSS s s et
forth below - 30 - I8f2chng (A relative i eIty 12.8-12.5 30-80
11.2-11.0 60-100 10. 3r119-14 .&»-50 9.57-9. 37 5-4QB1d83-8. 25 5-40

8.01-7.87 20-70 5. 79%}?;05%_@5[40 5.57-5.51 5-50 4_39-4.06 5-40
=40

3.91-3.87 5-50 3. 80- 3.71-3.67 5-50. 9. A process for
the separation of hyat arbbns from a hydrocarS%ﬁQcontaining stream
conpri sing contacti n®-4ki%&2hydr ocarbon stream wr#® the material of

cl ai m 8. 10. A prdess/.8D6r converting a feafs¥ock conprising
organi ¢ conpounds to saayglepst one conversion prggct which conpri ses
contacting said feed §?K§§ or gani ¢ conpound gggdersipn condi tions
with a catal yst coanLbeEbéu1 active form of t@£4gater|al of claim 8.

3.91-3.87 3-50
3.80-3.76 5-40
3.71-3.67 5-50.

9. A process for the separation of hydrocarbons from a
hydrocarbon-containing stream comprising contacting said
hydrocarbon stream with the material of claim 8.

10. A process for converting a feedstock comprising
organic compounds to at least one conversion product which
comprises contacting said feedstock at organic compound
conversion conditions with a catalyst comprising an active
form of the material of claim 8.

11. The process for converting a feedstock as in claim 10
wherein the catalyst is combined with a hydrogenating metal.

12. The process for converting a feedstock as in claim 11
wherein said hydrogenating metal is one or more metals
selected from the group consisting of tungsten, vanadium,
molybdenum, rhenium, nickel, cobalt, chromium, manga-
nese, or a noble metal.

13. A method of synthesizing a crystalline silicate compo-
sition of ITQ-34 having the diffraction pattern as set forth
below



11. The process for converting a feedstock as in claim10 wherein the
catal yst is conbined with a hydrogenating netal. 12. The process
for converting a feedstock as in claim 11l wherein said hydrogenating
metal is one or nore netals selected_kjomthe group consisting of
tungsten, vanadi um nol ybdenum rhenium nickel, cobalt, chrom um
manganese, or a noble netal. 13. A nethod of synthesizing a
crystalline.silicate conposition of | TQ 34 having the diffraction
pattern as set forth bglow. - .31 - d-spacing.(A). rel.ative intensity
01, 2-10.9 20-70 10, 3- FERHEDD o 53-9. 33 556%6‘("?.‘@?13#%83 60- 100

6. 06-5.98 5-50 5.57-05. 5% %O- 7% 9. 38-9. 32 5-950 15 (3-4.69 5-50
4.18-4.14 30-80 4.09-4.b525.%9 3 90-3.86 30-80 4 78-3.74 20-70
3.71-3.67 30-80 3.37-3.3%35L059 2.90-2.88 5-50 205402 52 5-50
2.32-2.30 5-50 by mxi#%§3tb3d&t her a source of te¥@aval ent el enentY,
whereY is Si alone or iRA9GehnBination with Ge aredtbd0 Ti, an organic
structure directing agegipsy.osater, and optionalskypa source of netal
X and optionally a sourgg7ofsfluoride F, the mxtwuse having a
conposition, in terms of ;g g;ratios, within the §@llow ng ranges:

4.73-4.69 5-50
4.18-4.14 30-80
4.09-4.05 5-50
3.90-3.86 30-80
3.78-3.74 20-70
3.71-3.67 30-80
3.37-3.35 5-50
2.90-2.88 5-50
2.54-2.52 5-50
2.32-2.30 5-50

by mixing together a source of tetravalent element Y, whereY
1s Si alone or in combination with Ge and/or T1, an organic
structure directing agent R, water, and optionally a source of

metal X and optionally a source of fluoride F, the mixture
having a composition, in terms of mole ratios, within the
following ranges:

R/YO, . 0.01-1
I,0/YO, 2-50
X/YO0, 0-0.2

F/YO, 0-2




R/Y02 ii2or5ro02 0,01-1 2-50 X YO2 0-0.2 F/Y02 0-2 - 32 - and where X
Is any trivalent metal capable of tetrahedral coordination. 14.
The met hod according to claim 13 wherein X is one or nore netal s

sel ected fromthe group consisting of ;B, Ga, Al or Fe and Y is
silicon and nmay include one or nore netals selected fromthe group
consisting of Ge and Ti. 15. The method of claim 13 wherein said

o-o’s, ' A MIRE R 5y drdeledh AL SR Il anges

are R/YozCQle‘ﬂlé‘lailqlagonloz 5-20 X/ Y02 0-0.1 F/ Y02 0-0.5.
The met hod of 4¢ldiemidthadhercsordal %ﬁ@bh@ncﬂswh@rw@}ﬂuseﬁmog

R i 3- bi
(O et hyERIEARR £ élé)ét%é thordE e ins! QRIPECRE %@ -
organi ¢ stQl e siligoayand pRyyik ud@n@n@ promere meta
(trimet hylgflestbdroml the groppreodsidting oft GemahdyTPhosphoni un) .

15. The method of claim 13 wherein said molar ratio ranges

are

R/YO, 0.1-0.5
H,0/YO, 5-20
X/YO, 0-0.1
F/YO, 0-0.5.

16. The method of claim 14 wherein said molar ratio ranges
are

R/YO, 0.1-0.5
H,0/YO, 5-20

X/YO, 0-0.1
F/YO, 0-0.5.

17. The method of claim 13, wherein said organic structure
directing agent (R) is ethane-1,2-bis (trimethylphosphonium)
or propane-1,3-bis (trimethylphosphonium).

18. The method of claim 14 wherein said organic structure
directing agent (R) is ethane-1,2-bis (trimethylphosphonium)
or propane-1,3-bis (trimethylphosphonium).





