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reactive molecules such as alkenes.



It is possible that some or all of the silicon atons

can be substituted with other tetravalent atons
weapabre3nf tetrahedral coordination, such as PCT/US2007/024779
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[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.



particul ar properties as described above. I1TQ 34 is a

a new nol ecul ar sieve having a unique framework
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(INSTI'TUTO DE TECNOLOG A QUL M CA number 34) is a new

crystalline mcroporous material having a framework of

tetrahedral atons connected by bridging atons, the
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pattern as given in Table 3. [0009] The present
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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



Tabl e 2, by m xing together a source of tetraval ent
element Y, where Yis Si alone or in conbination wth
w@ooand28T Ti, an organic structure directing BOENS2007/024779
(SDA) R, water, and optionally a source of nmetal X and

optionally a source of fluoride, and heating at a

tenperature and for a period of tinme sufficient to

crystallize the silicate. [0010] The invention :
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directing agents (SDA) in the exanples. [0013] Figure
2 shows the framework structure of 1TQ 34 showi ng only
where X1 ¥t agk edd al havedhs saffigemeanisg @s @bawe and dlavingvh vsisue

.edges are defined by e hox. [0014] Figure 3 shows
dl(ftg%cthqp@ﬁrgé}ﬁr} thrg'él@%ern of as-synthesized | TQ
34 prepared with ethane- 1,2-bis
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[00707 20! erHe intRAtiBn 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



| TQ 34 tetrahedral atominterconnections T atom
Connected to: T1 T3, T8, T69, T71 T2 T9, T68, T70,

WA I®s8/0TR3TL, T44, T54, T67 T4 T46, T51, T55, AGGUSIB7/024779
T45, T50, T56, T67 T6 T24, T34, T66, T93 T7 T25,
T33, T67, T94 T8 T1, T18, T26, T52 WD 2008/ 073237
PCT/ US2007/ 024779 -6 T9 T2, T17, T27, T53 T10 T12,

T17, T60, T62 Ti T18, T59, , 3 T12 T10,._T39
propenc 1aabisigmeRyIphenphenaim) Py roxida (yiesP (GH);PYES(OH),
T15 .T2

T3 3 T57. T9
uspA s R EARiE Strucqire dirpRling pglnts (SPAT i th epmbtés 90
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[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



T28 T30, T35, T78, T80 T29 T36, T77, T79, T81 T30

T28, T39, T49, T76 T31 T40, T46, T51, T7/5 T32 T41,
waams/oTee; T/6 T33 T7, T15, T75, T108 T34 TEPCTUS2007/024779

176, T109 T35 T17, T27, T28, T37 T36 T18, T26, T29,

T38 T37 T35, T39, T62, T101 T38 T36, T63, T100, T102

T39 T12, T30, T37, T99 T40 T14, T23, T31, T98 T41

T13, T22, T332, T99 T42 T26, T44, T71l, T96 T43 T27,

T72, T95, T977T°T44 T3, T21, TH42T2TQF53T45 T5, T22,

T32, T93 T46TI3, T23, T3%2, 94 Tq%7T§47, T49, T80,
T111 T48 T18T1¥81, T11(G1eT1m3®, TeéH T¢2, T30, T47,

T109 T50 T5, TF23, T32, TI0Q8T39F5T4M4T5814, T31, T109
TES3 T®, TOO, T¥105, T107 T54
T3, T21, T52, 71404 T55 T84, T&h4, TIR3T5d103 T56 T5,
T13, T22, T1041¥\0D 2008/ &3323133PCT41JS20807/ 024779 -7

T52 T8, T54, 189, T106

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



T57 T13, T15, T59, T64 T58 T12, T14, T16, T65 T59
T11, T57, T100, T110 T60 T10, T102, T107, T111 T61

waimg/omee1, T106, T112 T62 T10, T37, T80, T90PCTES2007/024779
T11, T38, T81, T89 T64 T57, ,T74, T82, T108 T65 T58,
T73, T83, T109 T66 T4, T6, -¥68, T73 T67 T3, T5, T7,
T74 T68 T2, T66, T95, T105 T69 Ti, T97, T106, T112
T70 T2, T96, T107, T111 T71 Ti, T42, T81, T89 T72
T2, T43, T80, TF90 T73 TB8, 7166, T9B1T64103 T74 T64,
T67, T92, T10&458T75 T31,TIP33T14}7716.T885 T76 T30, T32,
T34, T83 T77T¥29, T75, THLEOT5711T000,TF8LO28, T97,
T101, T112 T#®0T29, T96r10T102, THdol, TBQ T28, T47,
T62, T72 T81Tk29, T48, THG3, Tilbd]l Ti®2 Tork T75, T92,
198 T83 T65, 1626, T91, ThY9 T3k84rd@2r9d24, T86, TI1
T85 T21, T23, 7§25, T92 h86 40, rdB4rsd 95, T105 T87
T19, T96, T10%e,T107 TS57, T74, T82, T108

T65S T8, T73, T83, T1l09
T66 T4, T6, Té8, T73

Te7 T3, TS5, T7, T74

Té68 T2, T66, T95, T105
T69 T1, T97, T106, T1ll2
T70 T2, T96, T107, T1l1l1l
T71 Ti, T42, T81, T82°
T72 T2, T43, T80, T90
T73 T65, Té66, T91l, T1l03
T74 T64, T67, T92, T1l04
T75 T31, T33, T77, T82
T76 T30, T32, T34, T83
T77 T29, T75, T100, T1l1l0
T78 T28, T97, T101, T1l12
T79 T29, T96, T102, T11l1
T80 T28, T47, Té62, T72
T81 T29, T48, T63, T71
T82 Te4, T75, T92, T8
T83 T65, T76, T91, TO99
T84 T22, T24, T86, T91
T85 T21, T23, T25, T92
T86 T20, T84, T95, T105
T87 T1i9, T96, T102, T107
T88 T20, T97, T101, T106
T89 T1l9, T52, Te63, T71
T90 T20, T53, Té62, T72
T91 T73, T83, T84, T93
T92 T74, T82, T85, T94
T93 T6, T45, T91, T95
T94 T7, T44, T46, TO2
T95 T43, T68, T86, T93
T96 T42, T70, T79, T87
T97 T43, T69, T78, T88
T98 T15, T40, T82, T100
T99 Tl6, T39, T4l1l, T83
T100 T38, T59, T77, T98
T101 T37, Tél, T78, T88
T102 T38, Te60, T79, T87
T103 T24, T55, T73, T1l05

T104 T25, T54, T56, T74



T88 T20, T97, T101, T106 T89 T19, T52, T63, T71 T90
T20, T53, T62, T72 T91 T73, T83, T84, T93 T92 T74,
wa w1237 T94 T93 T6, T45, T91, T95 T94 T7, PAEuBS2007/024779
T46, T92 T95 T43, T68, T86L8T93 T96 T42, T70, T79,
T87 T97 T43, T69, T78, T88 "T98 T15, T40,1 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, T105105104 T25E53T5H68.TE8e. T#33 WD 2008/ 073237
PCT/ US2007/ 024799 -8 TIOBB. TH8.. T6B, T¥B6, T103 T106
T52, T61, T69,12988 T107rSE53T60l6@70.T#87 T87 T108 T33,
T50, T64, T11(@108109 T34533T4850,T544, T850 T110 T48,
T59, T77, T10&10d111 T4734T6tys TTOL, T69 T112 T48,
T61, T69, T78 h91l81 Tetrsahetkxl Tat omsoare those
capabl e of hawing tetrahgdratso,coos dithati on, including
one or nore ofpiput not J4gm +41N07ed i ttheum beryl i um

boron, magnesium al um num silicon, phosphorous,
titanium chrom um nmanganese, iron, cobalt, nickel,
copper, zinc, zirconium gallium germanium
[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



arsenic, indium tin, and antinony. [00191 In one

enbodi nent, this new crystalline silicate conpound has
W@20080M285i ti on nR aX2Ck: YO2- nH2O where R i s BEI/US2007/024779

organi ¢ conpound, and X is agy netal capable of

tetrahedral coordination such as one or nore of B,

A, G, Fe, Li, Be, P, Zn, C, My, Co, N, M), As,

In, Sn, Sb, and Zr, nore preferably one or nopre

date¢ton | Braggridreatanageninetsy, 41k Y and éﬁé&ﬁaﬁub@d&l@gﬁ apdgmrrent,

even.nore prete Iy one .or r the el
1738 eed i Veiant S DL s 0 iRl FagtlacsEougPing TG Ber
St&f;presents a nunber from1l to 3, and Y is Si alone or
I'n conbination with any other tetraval ent netal
capabl e of tetrahedral coordination such as Ge and Ti

and where mrepresents a nunber greater than or equal
to 0.01 and less than or efable2to 1, a represents a
nunber | ess,t han,. qugl tq. 0.2 and n r sents | ess
Chan or  eqbat diftiestioiinesdonasatheseef LR o
diffraction pat _fe‘ DoQlgvedy | D.TARLE ZiredBf,Shown in
Figure 3. The di; E[ Gion pattejn,jn Table 2 was
measured with ,Kg fadiation ysing a PANal yti cal

X Pert di ffactorréger Wwth a X ce5I ator WO 2008/ 073237
PCT/ US2007/ 024778> 29 det ect or, “Bragg- Br ent ano
geonetry, 45kV7and 4®¢3mA tube $f5M%ge and current,
1/16 fixed di vérdénte®slit, 0.0F7°8tep size, and 1400
sec counting time’perr! step. TaWé°2 X-ray diffraction
lines for as-synBheidzed | TQ 34 5-8%spacing (A
relative intendi-fy-4.%8. 2-10.9 26-¥0 10.3-10.0 20-70
9.53-9.33 5-504.789%4-1% 83 60- 100-86. 06-5. 98 5-50
5.57-5.51 20-7Q.05-8855. 32 5-505-50

'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.



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
wWR2®3032356 5-50 2.90-2.88 5-50 2.54-2.52 5-5PCT/US2007/024779
2.32-2.30 5-50 [00201 (lher_%r‘podi ments of the new
structure include a cal cined”” conpound of conposition
axX2Ck: YO2nH2O, where X, Y, a, k and n have the sane
nmeani ng as above. This conpound has the unique
diffraction pattern given in Table 3 and shown in
Figure 5. WD 2008/ 073237 P,FFHJS%OO?/ 024779 -10 Table
3 X-ray diffraction |ines f8P*%3al ci ned/ dehydr at ed

500 17388 HHiffFhchih RSt YA gtargd 70534 °
5-40 8.41-8. 26 fraddng RAD1-#187iR0i%Bendit#9- 5. 71 5- 40
5.57-5.51 5-5015 4-19-4. 06 5- 40303091- 3. 87 5-50

3.80-3.76 5-4017.2-11.0 60-100
10.3-10.1 5-50
9.57-9.37 5-40
8.41-8.25 5-40
8.01-7.87 20-70
5.79-5.71 5-40
5.57-5.51 5-50
4.10-4.06 5-40
3.91-3.87 5-50
3.80-3.76 5-40
3.71-3.67 5-50

[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



3.71-3.67 5-50 [0021] This new conmpound is made by the

nmet hod of m xing together a source of tetraval ent
web@ser23y, where Y is Si alone or in conbinat PONUSZIDT024779

Ge and/or Ti, an organic styucture directing agent

(SDA), water, and optionally a source of netal X and,

optionally, a source of fluoride and heating at a
tenperature and for a period of ti guffici nt to
digepsions hefweem theshnidgingoxygsn atoras gga put dsengyEyns by about
4 R4 OV, . 0022] The synthetic porous crystalline

) 5 f this invention, ITQ 34, is a crystalline

phase whi ch has a uni que 3-di nensi onal channel system

conprising intersecting 10, 10 and 9-nenber rings of
[0028] ahedVatihtyorsaarthe datayl diffiagtdon Pattern may occur between the

i nterconnectivity of T atons rovided in Table 1

diffesantiebemical apepasiaen farmes pLIEkQrH, sarh et she eXacs T Q-34
StUFESTe SR LY S At S ARCE Of gbi! had been

A8 ang ¢Lh ddi mensi ons between the bridging
Ca%(l%gﬁﬁgt% o#e about 4.6 Angstrons by about 5.8

Angstrons and the sinusoidal 10-nenber ring channels
have cross-sectional dinensions between the bridging

[082¢4ben dndhs asfsyathesized formdgid-3 4 asisychapaaterists: X-ray
D e S R R
' i . het e i dai f .
B BB O G 33, RGN o SHEE R coMidhion and
itsidhbnld @theishubhfe Fédthiidabsmeid RferRiidsLanyl ARPadiRgY bre given
between the different chem cal conposition forns of
aslrafig®, such that the exact ITQ 34 structure can vary

due its particular conposition and whether or not it
has been calcined and rehydrated. [0024] In the

zsynt hgsj orml.T has a characteristic X-ra
1025FY e RO eT Dl B P InPE RGOS BN R el to
reflo¢v@hé %r%é}m: StractiP&aesn }ﬁ%&h Withédt lb?éjbﬁélg@fhllinity. This is
Variations occur as a function of specific conposition
usefid for hetivariay thg matetiabfatsubstquent absorptionsofrathaogudshe
intensities and d-spacings are given as_ ranges.

mplpgplss svghb ap hgdroragkens: ildie essentid linesswhichi yruanelygiefine
caﬁ};eg/e de%a}lfld(r:eiltgg TTbc-)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



renmove the organic structure directing agent w thout
| oss of crystallinity. This is wuseful for activating

wao bhesioex2ar i al for subsequent absorption of ot hBCT/Usm®e1/024779
mol ecul es such as hydrocarbops. The essential |ines,
whi ch uni quely define calcined/ dehydrated |1 TQ 34 are
shown in Table 3 neasured with Cu Ka radiation.
Vari ations occur as a function of specific

deftneddyi thedrox. t baledalists ¢he wipical positivns|ofeach jefrahadsal atom in
in the structur For.this reason the intensities.and. . .
thg bnig el inginity o Apggdroms. Eagh Idrahedia) gtOin 1> bopdel i brideing
desey bi h
atbhse FRECH erti D6 REAMAGerR odpidPdl M) Tetrahedral atoms
ark thégeycadpablied  edn Yettrdteduali doordightion vinchiling ohber more of,
smal | est reFeqti n%guni.t containing all the structural
bus Inetrdimisingf lithihe, barydlinal, bordre magnesiumyelugiiaugy, silicon,
ITQ 34 is.illustrated in FIGUREZ.?V\hiCBIShokrs onlg .
phasBhprausaHEg N Iy SRR EANES G P QL OB Lo PICKR Copper, zinc,

.straigh - ri chanpel s.. T i: Si

zifir i ot Sl P Ry deSen € AR rin A Sntigpy™ B fing

ateRR O ifd3 CaPeBle SI2EUnhc Ol 90 tettehedel Ai6mshyxdrhipldsaxhich
Table 4 lists the typical positions of each )

intleide abeinat! liraitong, ioxygemenitnogen,ciuoring sulfur.ssedgnium, and carbon
Angstroms. Each tetrahedral atomis bonded to bridging

atgfi§ns, whi ch are al so bonded to adjacent tetrahedral
atons. Tetrahedral atonms are those capable of having
tetrahedral coordination, including one or nore of,

[0B2%] Not ThitAE Chiof bkygunu i is A&ovpdssible tRATAB bridging oxygen is
maghesi um al um num”™'silicon, ‘phosphorous, titanium

alshcomacted toembudepen dtomto fooha hydnokykgtqupcePdds), In the case
zinc, zirconium,_gallium gernmanium arsenic, i ngi am

oftqagbomitiisaHse pessibleshabigiefgrben sisq renpgrted e Bpapydrogen

; . | . .

ot i o ppeisiond SbPIECHER it BaniSoB iy lene

grotipé Hfe preSéMih At zAGOnkd Bfhosphondte, MAP2TL deo: UlBerre, G.
case of” oxygen, it is also possible that the bridging

FéaeygfMuter. €hem. 12npe2360(2002 hy threocsse oftmitrogen, fibisnalso
In the case _ of, carbaon, I

hydroxyl group (-m@ . . t is
possible Hiat shonirages: bridging stemns partafay isydaselatepnigny Fer

hydr,ogen, .atons , to.forma nethyl ene.group. (- - For.
e S g e dtre P RnT SR if ¢ BirkL o) finldazpRle

ik C O ' TS 5 . re, G

M BB o ORRR PR iy, MO Zn(H B0, BT B, e
Zeimithimpen25HL0l Se@l X<C. Huang, Y-Y. Lin, J-P. Zhang, X-M. Chen,
Angew. Chem. Int. Ed. 45, p. 1557-1559 (2006). Bridging sulfur and selenium

atoms have been seen in the UCR-20-23 family of microporous materials. See:
N. Zheng, X. Bu, B. Wang, P. Feng, Science 298, p. 2366 (2002). Bridging
fluorine atoms have been seen in lithium hydrazinium ﬂuoroberyllate; which has
the ABW structure type. See: M. R. Anderson, I. D. Brown, S. Vilminot, Acta
Cryst. B29, p. 2626 (1973). Since tetrahedral atoms may move about due to other
crystal forces (presence of inorganic or organic species, for example), or by the

choice of tetrahedral and bridging atoms, a range of +0.5 Angstrém is implied for



possi ble that the nitrogen bridging atomis part of an

i m dazol ate ani on. For exanple, bridging imdazol ate
wWQ@r@aps323r e present in the zinc(ll) im dazol atBCT/US2007/024779

zeol i te-type conpounds, Zn(_gbn) 2. 2H20, Zn(ei m 2- H2Q,

and Zn(eimmm2. 1. 25H20 S€e: X-C. Huang, Y-Y. Lin,

J-P. Zhang, X-M Chen, Angew. Chem Int. Ed. 45, p.

1557- 1559 (2006).. Bridging sulfur and sel eni um_ atons
thgaandyeeordmase ppsitions andr rapge of 4 Apgsirom; for dhoy snd z

materials..See: N Zheng, X. Bu, B. Wang, P. Feng,
cogriinAtePOUHONS, 5366 (2002). Bridging fluorine atons

have been seen in |ithium hydraziniumfl uoroberyllate,

whi ch has the ABWstructuwkype. See: M R

Anderson, |I. D. Brown, S. Vilmnot, Acta Cryst. B29,

P Podfirthis (0FéBahe dPANCE) dt6insIBE el TRANG ruvhyreMWatudsh i tinits

due to other crystal forces (presence of inorganic or

or geAngstries, ese approxématmpang aredypival when T Haiiieorvand the

tetrahedral and bridging atons, a range of 0.5

Angstromis inpli edb‘flgg%g@t@@égfﬁ%i :

PCT/ US2007/ 024779 - 13 the x and coordi nate positions

and a range of 1.&ofAngst i for yithe y athl z

coordi nate positimns. Tahleod Bossi | onsswf tetrahedral

(T) atonms for therdokQ 34 structuper Yalamss, in units

of Angstrons, arer@pproxi ate andsarestydpi cal when T =

silicon and the 4y4,d0i Ngs3bons ase£ Qxygen. Atom X (A)

Y (A z (A T001.2460 2..695 3 844 T082 2.877 2.967

16.438 TO003 1.51% R 436, 4.4/51 5 1004 .. 982 9. 473

14.173 TO05 1. 60%; . 484 %9 27 6 1.594 9.287

18.894 T007 1.59¢ 9. 752 € 298 > 1008 §.000 0.899 4.769

T0O09 0.000 2. 163 ° 1910 9029 19280 16. 410

T00‘9332

TOl0 9.029 19.489 16.410
TO1ll 8.612 19.177 3.842
T012 9.972 16.708 17.347
TO13 9.896 12.671 1.577
T014 9.886 12.660 14.123
TO1l5 9.934 12.857 6.298
TOl6 9.896 12.392 18.894
TO1l7 0.000 21.245 17.365
T018 0.000 19.981 4.736
TO19 9.029 2.655 8.782
TO020 8.612 2.967 21.350
T021 9.972 5.436 7.845
T022 9.896 9.473 23.615
TO023 9.886 9.484 11.069
T024 9.934 9.287 18.894
T025 9.896 9.752 6.298
TO026 0.000 0.899 7.827
TO027 0.000 2.163 20.456
TO28 2.460 19.489 21.378
TO029 2.877 19.177 8.754
TO030 1.516 16.708 20.441
T031 1.592 12.671 11.019
TO032 1.603 12.660 23.666
TO033 1.554 12.857 6.298
TO034 1.592 12.392 18.894
TO35 0.000 21.245 20.423
TO36 0.000 19.981 7.860



TO11 8.612 19.177 3.842 TO012 9.972 16.708 17. 347
TO13 9.896 12.671 1.577 TO014 9.886 12.660 14.123

WA Om5/09%2984 12. 857 6.298 TO016 9.896 12. 392 18PERUS2007/024779
T017 0.000 21.245 17.365 TO48 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 TO024 9.934 9,287 18,894 T025 9.896
9. 752 6.298 T02§“B7ooo‘b%§§9’f:é%% %+o§ggo.ooo 2.163
20.456 T028 2. 460389, 489°%2%. 378177028 %877 19.177
8.754 T030 1.516'°88. 708932 44F-79H32°1*%592 12. 671
11.019 TO032 1.60%4P2. 660828. 666577033-91%554 12. 857
6.298 T034 1.597T0E2 392 .886892-66933306€00 21. 245
20. 423 T036 0. 00TP429. ORL 430863 - P8P 20087873237
PCT/ US2007/ 024779r04314 T03779. @296719248%®1. 378 T038
8.612 19.177 8. 75%044T039.81872 516340872€45441

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



TO40 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
WA 2H807837436 7.845 T045 1.592 9.473 23.615 TPABUS2060@4779
9.484 11.069 T047 2.460 19.489 16.410 T048 2.877
19.177 3.842 T049 1.516 16. 708 17.347 TO050 1.592
12.671 1.577 T051 1.603 12.660 14.123 T052 9.029
2.655 3.814 TO053 8.612 2.967 16,438 T054 9.972 5.436
4.751 TO55 9.896F%5473 84821738 056 8: B 0. 484 1.527
TO57 8.204 13.727°°85814 7-7658 §-6%1 74:%99 16.438
TO59 7.261 16.50F%7751 7-7660 7#-3%7 26:945 14.173
TO61 7.347 20.557T0B8527 7- 3462 7-3%) 29:950 18. 894
TO63 7.337 20.824r082298 7-7084 3.78% 16.2981 4.769 TO065
5.744 13.236 17.3®20 T066337283.8201781%24410 TO067
2.868 8.105 3.842rosT068 547228 19.635 29.8%7 T069 4. 152
1.599 1.577 TO70rob2142 517588 B49dP3 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



TO71 4.190 1.

5.744 10. 173
W@2008673237 727
4.228 16.509
4.142 20. 557

785 6.298 TO072 4.152 1.320 18.894 T073
17.365 'TO74 5.744 8.909 4.736 TO75

8.782 TO76 2.868 14.039 21. 350 pADUI2007/024779
7.845 TO078 4.1f2 20.545 23.615 TO79

11. 069 TO080 4.190 20.359 18.894 T081

4.152 20.824 6.298 T082 5 744 11.971 7.827 TO083
5.744 13. 236 20. 456 8 % 8.417 21.378 go

stousigecsanemprerpcgtyaisty doseringd by theganpegtividy betwigen the
8 754

frginéybak At b St ARBIOL 8. 00" 500 1 70

6.298 T090 7.337 1.320 18.894 T091 5.744 10.173

20. 423 T092 5.744 8.909 7.860 T093 3.285 8.417
[0D30B78 ANSthe? wa§dolletOhb8thiS4oni@abiyy. 22 the a6 of

20. 441 T096 4.152 1. 599 11.019 T097 4.142 1,588
cagdpetionegeerres @4 applied to migrmporqenramenorks by oM. Meier

anlef?’ ?.oMoeck, 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.

No = 1 N, < 4 N, <12 N, < 36 Ny < 4-3%7
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



T100 7.261 16.509 7.845 T101 7.337 20.545 23.615
T102 7.347 20.557 11.069 T103 8.204 8.417 16.410
wal®4/082621 8. 105 3.842 T105 7.261 5.636 17. SBTT/UTD0B024779
7.337 1.599 1.577 T107 7.34/~ 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 T111 4.152 20.545 14.173 T112 4. 142
20.557 1.527 [0028]. The complete structure of 1 TQ 34
prograsnizee Tafescsan feSasgeniP: Gale Mesroporens ahaiesenaraes
ove i,3 a -gonnect ed t hr ee-di nensi onal
A@%ﬂﬂ\?\é‘?’k?' %ﬁtidqlétrahedral atons in one unit cell are
connected to certain tetrahedral atons in all of its
adj acent unit cells. Wile Table 1 lists the
[0032]ect i Tirscadrdaiationsequeticeafor dhal TQal 4 stuétore &5 gjiverin Table

unit cell of 1TQ 34, the connections nmay not be to the, .
5.plehrer Ttpmrconaeeivity as histedanel alve i and| is fpy{-atemgpnly. Bridging

SRR P 6 T Bl A SFok e 7
o UE AT SRR oA s bl PR

thhORPpariculaugisthhef Latdt@saldiaving a dramewerlgstvestura) it is
Tabl e 4 may accurately reflect the positions of
passible Hedreaiumbered Tratems impyanoteannseieddo ong, anoter; Reasons

T
OIS O 4 0., Vg

cry§@l. 0The FRME Ot li8d He TUBRCE&n@ T abRPb iAot Wmited in any way by
m croporous frameworks by W M Meier and H J.

itsvbmoResitinng it gellidimensibnSot spacStgroup Gimmeryy 27, p.

349 (1979). In a mcroporous framework, each
[Ot()giti]r ahed\sv%lilea&g rirc]leall\ilgéd (ssx-{lgttu(r)g) coriltsair?sogrﬂgcdrt-sgogd(i)nal;tel 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



4 nei ghboring T-atons through bridging atons
(typically oxygen). These neighboring T-atons are

wa b@s/otshected to N2 T-atonms in the next shel PCT/UkmomMR24779
atons in the second shell arpgconnected to N3 T-atons
in the third shell, and so on. Each T-atomis only
counted once, such that, for exanple, if a T-atomis

in.a 4-menbered ring, at the fourth_shell e No ato
by mixing toggthesa SouESHRf tefraxalephelement % .Whﬁrpﬁg rempEsents Si

net hodol . COOF di i uen a e '
<P} O° BReA o H i BR b0, T AR RE e Bent
(SbA}rRr,"évatéﬁb anfl PptidWhNg al doteed bSintdl DE andvbIHUAAINHESurce of
of T-atons for each shell. No = I N1 - <4 N2 <1Z N3 S
f136ridk F Swith-a Bkmposifiehl in erds @fdholatratios, seithimnthe fHHowing
| TQ 34 structure. Atom coordination sequence Tl 4 12
rapgeyse6 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 300R3¥9,385 T5 4091181 36 62 88 114 149
192 242 294 340H’3%?Y 16 4 11 52552)2 51 85 116 141 183
239 296 349 392H29P7YR111 20 32-29 87 112 139 185 245
294 333 400 TSW%)l 20 34 57,8k %15 153 192 232 285
353 413 T9 4 1 236 53 83 121155 180 228 303 365
397 [0031] Onefyag,to deternpne the coordination
sequence for a given structure is fromthe atomc
coordi nates of the framework atons using the conputer
HaH /QI;‘%FQ -17 program
adﬁ@%‘%???éyﬁgn?@astrgg rJ . Gale, M croporous and
mesoporous Materials 43, p. 27 (2001). [0032] The
coordi nati on seﬁgse{nce for the 1TQ 34 structure is
given in Tabl e R8YOshe T-at onPdom®éctivity as |isted
in Table 1 and s f T-atons_0 . Bridging atons,
such as oxygen @QA‘%{? connec?s?rytoﬁe T-atons. Al t hough
nmost of the T- &oqp are conngeteg to other T-atons
t hrough bridgi ng at &rrs, it is recognized
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,



that in a particular crystal of a material having a

framework structure, it is possible that a nunber of
waz@sone3hay not connected to one anot her. ReaBONES200T024779

non-connectivity include, bujgare not limted by

T-atons | ocated at the edges ~ of the crystals and by

defects sites caused by, for exanple, vacancies in the

crystal. The framework listed in Table 1 and Table 5
gergiansum| nifrptee alumingay nitgafempdivmalemigae alpgrnum syl fate,

ol o SRS RS Bl RSB S Ry e SR Bl Bt
nifrafd, @88 SdurcdsSof m{@bﬁl e qﬁfm&ﬁhhﬁpuggae,%dregén fivdtide,

son@ of the framework atons may be 5

hyadroflavtic peid; andvtbernantable fluoriflecontaimipgecomprairids. The
condi tions of hydration when the conposition of the

miptueg isdhenr baatedas artampieratpreoashbmeuai fHpigntierystatiize the
.atoms. When this occurg it is. fou t hat .T-at ons ,ma

sifenEraa b Rl L pealeh autoiaEagOn sciitel Btsnar iy
wat er nol ecules (-OH2), or of hydroxyl groups (-OH).

For exanpl e, the nolecul ar sieve ALPO4-34 is known to

[0086ET Si Nyndimitag suiableagsdillizit oancaidigsoneineludd laating at a
T-atonms from 4-coordinate to 5- and 6- coordi nate upon
temperaturoheticeddS Cload 260°C. for periods ofl toiL§0xdayphyirring or

m B 104, . 5697 (2000).. It is also possible that
tugrgﬁ@&mam%m%?dé%% EXstabEZati®for di nated to fluoride
atons (-F) when materials are prepared in the presence
of fluorine to make materials wth 5-coordi nate .
[0933] ons Be theeegenixdesited and denending omthe Xz /e malag ratio of
el SRR LS AL AT e repacedn
bk idu H, idcexbhbhg@Witosth
R e R e
cdtiohs UP2eRFYed24plaRing cdtborsyinoiudiemgetabgetshkydgsn uons; anfl
tetraval ent elenent Y, where Y represents Si _al one or
hydrogembresarsasne g tammeniig/ions and mixtusegythgreofs thagtiewlagly

oL RS T 9 SO0 i
O U ) B ESTRE P B Rig RLrspls
artdRe¥IR o2 GrBupsIDA)ATIA - TVAA 2V A, 1B, 1IB, 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.



F/ YO2 0-2 and preferably wthin the follow ng ranges:
R/'Y02 0.1-0.5 H20/YQR 5-20 X/ Y02 O - 0.1 F/ Y02 O -
wO2®8028E X is any netal capabl e of tetrahedredT/US2007/024779
coordi nation such as one or_4pre of B, G, A, Fe,
Li, Be, P, Zzn, C, My, Co, N, Be, M1, As, In, Sn, Sb,
Ti, and Zr, nore preferably one or nore trival ent
net al s capabl e of tetrahedral coordipatiop, ., ang even
(O03PE. pr cFiBial 5 66tve fome | EdoH ohb cxh Bl bighsicibactintly.
nd Fe.. [00351 The. ,or.gani trugture di '
wf}g% anal} emspgfrga %ltlg/ [l'ge[ ﬂgﬁ% _%es{.’ %‘lﬁﬁ% Vgiu.re%g tah%%p?&ﬂﬁia%e
in?%cfa!ti@ﬁtdﬂbé’ REGPANANEMRKINR adtiviRadahd catdly$t compared to a

rimet hyl phosphonium, the Structure of which is
stadard catalydt@aEt giveSahe edativd raté lconstantrateeo fmdrinuil deekane
fumed or precipittated silica,, silica gel, sodiumor, .,
cqnyeEsien par ¥plunexobeatabist pegumit time; |1f sobpssdon ths activity of

.L.et kl vyl hosi | j . 0.

siligz-poT GreniBg celal itdiken aansAlpha of 1 fRajs.CopstaniQ 016
sefi0) o 5B8 7B TS5 ERYRIEE In B SOPaH No B TROTBIPteYournal of
Cmaflysai 4,521 (119'659116;@78 61%6),8&&1 6 3936198 ceachl invorporated

sul fate, alum num hydroxide, alum num chloride, iron
harginr by ecferanen as 1o thatdlsscripiionyallhe gxpemrmental €ongditions of the

e dRsATFeCIn iRGliEA Srer et SRR Dol Gt Paatte fow

o LALATIET S0 SRRy iR 8105 (90
crystallize the silicate material, typically in

ed cl ay for venral  h 0 . : .
[ORGAL | s WHiSH ST A p el IS 95t e oflh fiVention
' Bjdeedt 10'Pedinch Wit Or gt YRRy drpakicdshstituent.
mggg(%%fgojr peri odg of it(% g&?g%@gays.r Stirri n%{%ca)r SHen
Thisribtomeementl o effactedibycthdrmantgeatment @ Wldch thenas-§y00Basized
To the extent desired and depending on the X203 /Y02 .
maerigl 15 beated at a tempergiirgof 3t ,ea§h9b@&t317<9158 feratdgast; lyminute

the as-synthesized | TO-34 ca r [
ar GerRRaY BOU RIS e S Ly AR BB hiklc gppssgpe can be
erhPldyed F0AHEhH Al é4taient CARIRPReriEpRIsShredd deSibd Eoriasons
catirons i1 nclude netal ions, hydrogen ions, and
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



hydr ogen precursor, e.g., amoniumions and m xtures
thereof. Particularly preferred cations are those
wakiosh72al | or the catalytic activity for cert aP@I/Uus2007/024779
hydr ocar bon conversion react4ons. These include
hydrogen, rare earth netals and netals of Goups IIA
[ITA VA VA IB IIB, II1IB 1VB, VB, VIB, VIIB and
VII1 of the Perjodic Tagl e é)J the El enments. [00381 Thg
thereym printimatehaphysigally adimxed thepewitho pueh coppansalcan be
. catalyze.a w.de.varhety of chem cal .copversi .
ings a6 if op BptF Al R SPsfiPec Rl Sh e arigym.

H | 1 . I _ o« . .
BB VG e MaBln 678y mpalcopaining on
Tlehw Butable pdatiarm icompounds for thinpurgosaiiscladié ehldruplayinic acid,

catal yzed by the crystalline material of this )
platineus ¢hlaridp pni vasious spmpeuddsispatpinips theplatinyyme agyne
nore other catalytically active substances incl uding
CIRPIEX- crystal line catalysts, include those requiring
a catalyst with acid activity. WO 2008/ 073237

PCT/ US2007/ 024779 -20 [Q0391. Thus, .in its actjve farm
0042] 34 clhe eystabine mater Qféﬁ& ig¥ention, yvhen,gmplpyed eier as

CERPAE S R A bie CRPEYPbR i brgecss shou
beP@dHydritédOat [ehe paatially s ThePomPbEdoh®bR hesling €3k demperature in
catalyst and it 'gives the relative rate consStant (rate

theframger ofal 00fek a0 @boubd¥@T €i tmapetmespheneswdh asaia) pistogen, etc.,
per unit tinme). It is based on the activity of
ang} 3t MOSPRFH G SUBAERASPRGTIS AT SUperatmarRiericspigasyres far gtween

.Rat e t,ant =0 6 c . 1). The, Al Test . i
3(atiies g AR 1R, RRS oo epn A6 b6 SRBEIER ot o
i \ . -_ ’. 6 . . .
teper iR IE S placibg BEREL. 3P in el Bl Wfack lime s
retjoired & obiasic nispfficient dineunkpdéhyrinatadn.condi ti ons of
the test used herein include a constant tenperature
of 538 C. and a variable flow rate as described in
[00a8Ri | iAs ihthelage bfmaly EahBbiss itsnél be 386irdBI840)incorporate
[ 00401 When used as a catalyst, the crystalline
themewr ¢rystabwitthanatheematerial rasigtabetosthigjtempetatures and other
treat ment ]{oo renove part or all of an [

rganic . . .
cqnghtiqnst GrRtoy ed-Hh0Eea1iC CORY R AHRTOf e oSPER mgreriglsipglude
oERed % MR R4 S5pUDL ety TR s gs vl
aslifdfdanic Matetifls sackl a9 engs adiliva AR/ ok aRgsl oxidagsiéh as alumina.

hours. Wil e subatnospheric pressure can be enpl oyed

Theolattehmayhes edthert nasatabkynoccuating op irethiecfopmesfsgelatingus

desired for reasons . - .
pre01pL1tates or gels ﬁlc ucﬂng 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.,



of conveni ence. The thermal treatnment can be perforned
at a tenperature up to about 927 C. The thermally

WO e@anet3pr oduct, especially in its nmetal, hydPCLER2007/024779
anmoni um forns, is particulajy useful in the
catal ysis of certain organic, e.g., hydrocarbon,
conversion reactions. [00411 Wen used as a catal yst,

the crystalline material, can ge inti;g,t Iy onbi ned
bextomiteang kol iatmpgove Hisosrash sygpgth tﬁe ﬁ@t@ﬁ under
vanadi.u | vbden. r henj Al kel .
cQtRrh AnePraloa Acadiogs SR HBerhlb.dre-s oIfdh Tddes, gte-
ﬁllﬁqiegoh labiifdbrs Por fAbRatANMER qF iPddsiraBidi® posid #catalyst having
ydrogenat i on- dehydrogenation function is to be
gl frushsttenghdiecansponenhmeaciabese it is desirabderpwprevientithe

by \/\gé of co-crystallization, exchanged into the
catalyplofrpm brieakingt dovn intoepawderdilsumatarials.c Tagnelay ang/or

Oglg%g;rg%n% g%éep%r{%%ag% C.t u%rgﬂlyi_ %gﬁﬁgﬁéeﬁu%gse of improving
thg%}n%mt%ﬂgﬂﬁ)wgl‘é&@%th%}sﬁdm xed therew th. Such

onent “tan egnated in or on to it such as,
for exanple, by, in the case of platinum treating

24 W . * AL AN : _

R S B HBR RSN bBIRA with the v

cry VAP R1EGEe fRMmbRinSoNERieS 8nd REONA Fardilly OvddIAfaniilies include the
acid, platinous chloride and various conpounds

subbehtminitesgartdthe Kaalins womamomnly knoovip heixije) Micdambe, Georgia
cr%/st,al line material of.this invention, when enployed .
ang} Flosidaedaysoor efhstsr enhich thg naindgingral qonshtugnt sy hlgysite,

R IO, BRSSP M D o s
or‘é\%ﬂﬁﬁ@iﬂ%& or Titfall§ suBfi@fedio ddlbinktibR, #ha lﬂl‘eaﬁﬁgntgizr dHemical

athrosphere such”as air, nitrogen, etc., an
matifizipioar iRindershesefdsfoh eompositirupithdhepsgsent exystal also
_pressures for between 30.m nutes, and 48 hours, .
inpludgdnargapic exides) swhiss shiea; gineeniaatitandaimagnesia. fegyldia,
aci ggm%eg)ffa I TQ 34 in a vacuum but a | onger

1rrer.ely %y I
alpiriid.jag rpﬁamers obtain a sufficient anount of
dehydration. [00431 As in the case of many catalysts,

5T L s B the oretice Bratetiols 18 AT bR pepe
ccifilodleain GRRbkS ARIETRENEolh S ARNAGIRHIERY,

mBBhEid, iBcaniiconib] §itith-eheria, ki cd-beh)ligoilicd-tithia as well as
zeolites as well . . _ ]
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.



as inorganic materials such as clays, silica and/or

nmet al oxi des such as alumna. The latter nmay be
we@padok@er32emt ural |y occurring or in the form of PCT/US2007/024779

gel atinous precipitates or_ggls including mxtures of

silica and netal oxides. Use of a material in

conjunction with the new crystal, i.e., conbined

t herewi th or. present suri ng synthesi s of .the new

(094t al , Ingirdentq mose folle 1yttt thealirepfdheiavention and the
GRS ARARE s B Sl 6 Bhed

materials suitably serve as diluents to control the
amount of conversion in a given process so that
roduct s gan, be aobt ai ne onom cal | n [ | .
EQBRlL ° e 8 sABE L e e e Fbor A7 hdoxige:
' ese materials nmay be incorporated into
((%e IJ?ZS?F‘?’%??J?’P. ng clays, e.g., WD 2008/ 073237
PCT/ US2007/ 024779 -22 bentonite and kaolin, to
i nprove the crush strength of the catal yst under .
[00d8ter dthanep-bis(nignetbyiphospheniusyibromide was|synthesized by
.a oxi des, etc. functi bi nders.for t
oy % of Fimeydhosnies i LpE¥p ke Hautfhe bl Ra 0 of
C . .
1 §380: G paRall LEICLIN RERTURERMoL STRT Ak Te ERA dnd i stiming
ati 60 T Pordldayd hke arwhies selidpretijsitetes; Ithyt &t/ vodshimg indth diethyl
bi nders have been enployed normally only for the )
ether, gosrespondsript ethang-1,24hés Gripstthglphesphdniom)ttwemide. This
atal yst. [00441 Naturagl.ly occurring clays, which can,.
whe Selidoareviarshy H1FSeIed R yales y& eavericd hdbe eqeresponding

Cl o . 4 . o
B Ralsn 2 ih SiRc e ARlsR R hbaitbEnl T, Lckiine o
ORI o8 8than¥! 12-biE (YeinRethy ighossh éhiud) hyldroxidd avith ays or
others in which the main mneral constituent is
cdmeehtrgtion of 1. 18amiol QHAK g that kiitlde wsedrastseructurealiraetingagent
Such ﬂaays can bpe usegr.i n tﬂ( raw state as originally
SN ¢fad | BE 2BERLIS SPPY NN 18RECH URPEEAI ci nati on, aci d
treatnment or chem cal nodification. Binders useful
for conpositing with the present crystal also include
' + Propangeb, 3-iagrmethglphpsphontumg bydeoxide: ani a,

E
gRes) Z I[Jia, alumina, and m xtures thereof.
((%ﬁbibﬁi)3 @g%ﬂ on to the foregoing materials, the new
crystal can be conposited with a porous matri x
materi al such as silica-alumna, silica- magnesi a,

[094b] ca- ZPropané-ad,3-bid(irbdethyiicaphshiuntiEbrogide v synthesized
silica-titania as well as
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



ternary conpositions such as silica-alumna-thoria,
silica- alum na-zirconia silica-alum na-nagnesia and
W@ R00802Z328RgNesi a- zi rconi a. [0046] The rel ati vePCT/US2007/024779
proportions of finely divideg crystalline material and
inorganic oxide matrix vary wdely, with the crystal
content ranging fromabout 1 to about 90 percent by
ght and nore usually, particular] y when  t he
wdbh%wt &s stEugpEs directingagant spurae drliergeas is showmdn
F E of g out 2 to about 80 weight percent of the
‘§BF£ Do 2008/ 073237 PCT/ US2007/ 024779 - 23
[00471 In order to nore fully illustrate the nature of
my 2R/ Itrl@ gmanner of practicing sane, the
E‘%ﬁ?‘%v_\n ngwégfgﬁ%[fs are presented. Exanple 1 -
Synt hesi s of ethane-1, 2-bis(trinethyl phosphoni um
hydr oxi de:  ((Me3P)2(CH2) 2(OH)2) [00481 Et hane-
[01)56} bi 9(39 & BElRyhBAREP BRI UNErediSsBIed WR$0 381 bEA s8RAion of
addi ng"25.0 g of trinmethyl phosphine (>97 W.%
ethamr 1 2-bisxtrimethyfl pld@&phOngimj hydroidt withroesiitengratiphlof 1.18
100. M of methanol. The mxture is left under stirring

mak ObtiKe. 1 @ﬁn27é§y&05mra&tfmptthogbwa (3PS )ovesa adrolyzed in

at aft di et et h COr,k
th Bh e SRS Pt e P EPBRRELA al the
etfdiol forhibd ¢ BRI h}‘itiroBFs‘?é/ wal %IVX StiafRP! I’Vlﬁglly N0 $BLLHE H!FS(48%
converted to the correspondlng hydr oxi de’ usi ng an
wavere addedcarahipdt stesing untilibe €inabvemposition wasel di ng a
sol ution of ethane- 1,2-bis (trinethyl phosphonium
hydroxi de with a concentration of 1.18 nol OH Kg that
will be used as structure directing agent source. The
age0191i SiGhdw09 iGedH gl é (Médﬁb’fchz)ﬁé@ﬁﬁ&' 0.30HF : 3 H,0
Propane-1, 3-bi s |neth | phosphoni um ydrOX|de
wheree B P) z(ﬂﬂﬁg(((@.l){)g) is| 1,2- blS (trlmethy phosphonium) hydroxide
Propane- 1, 3- bi s(tri met hyl phosphoni un) brom de was
synthesized by adding 25.0 g of trinethylphosphine
% over a mxture of 30.4

[0§5131 di bridvecgsl peascheatedhim doflap- lmedrﬁéalnbﬁ%rsteeirnewﬁiwgraé 175 °C

i PRI SIS Py oF s ST By Rgefoniced water
o eI TR PR and ﬁ‘é?%ﬁ?ﬁ%‘%*“%?%‘r‘%‘é nFigyes

white solid, preV|oust di ssol ved in
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



water, is converted to the correspondi ng hydroxi de
usi ng an ani oni c exchange resin in batch overnight,
W@ e@Ba7I2g7 a sol uti on of propane-1, 3-bis PCT/US2007/024779
(trimethyl phosphoni um hydrS%%de with a concentration
of 0.89 nmol OH Kg that WO 2008/ 073237
PCT/ US2007/ 024779 -24 wll|l be used as structure
di recting Egent source. The agent is shown in Figure

concentration oft donel @H/Kglmﬂbs tollbmrdlgﬂc?%g qfo050] 0. 38
tellari Fatnasnicalt hEEOS) IR 3 salton tiannd nafesshinion
R 8k ) GOREREEA) BB ool BB vacer

whethalp¥ZAREd | Therd, f@escﬁgldmw S%ﬁﬂ‘ﬁfiw@?&a&&@i 19 yield thevidove
mai nt ai ned under stirFri ng until the et hanol

gefl seantbni mixthee. hydr ol ysi s was evaporated. Finally, 0.50
g of HF (48% wt.) were added and left stirring until
the final conmposition was: 0.91 Si02 : 0.09 Ge02 :

[0@@%@ P§ %éé%&&%g ﬁgﬁ’ﬁ@cg'ﬁbder 3t f99 Bays. The solid,

whd FfdcoRERY BRNARPARIN, WishBY Witk iR 11eld Whéd ardd8rieglat 196 °C. The
heated in Teflon-1ined stainless steel autoclaves at

XRIbp4iternnsisimilamtol Figgrd indiBatds yise priduact sl ¥ 3ds
filtered, washed with deionized water and dried at
100 Cto yield 1TQ 34 and its XRD pattern is shown in
Figure 3. Exanple 4 - Synthesis of |1TQ 34 [0052] The

[ EVES th| s synthesis had the
E’%ﬁ%mhé"%ﬁ# Oqgg%gsutu on: 0.95 Si02 : 0.05 Ge02 :
0.15 (Me3P)2(CH2)2 (OH)2 : 0.30 HF : 3 H2O where
(Me3P)2(CH2)2 (OH)2 is ethane-1,2-bis
[0055] ret MhepFId3Bdoraimpip Wr;scpmpambd with oS fol lweingegel wamposition:
prepared by dissolving 0.21 g of germani um oxide in
10.12 g of a solution of ethane- 1,2-bis

LB Sy pnanenarbynh (AR et bud. R 30 CLERE

and hydrol yzing 7.94 g of tetraethylorthosilicate
(TEGS) in the solution formed under conti nuous

whiare t(Mmed(CHz)j(OH)g isiptapaned 1,3 e (teiniethplphasph driiem)
appropri ate anmount of water

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.



were evaporated. Then, 0.50 g of HF (48% w.) were

added to yield the above gel reaction m xture. [00541
wabh@sged23mwas aut ocl aved at 175 C under stirri npCT/082068024779

days. The solid, was recovejed by filtration, washed

with distilled water and dried at 100 C. The XRD

pattern is simlar to Figure 3 indicates the product

is | TQ 34. Exarrple 5 - Synthesis of ITQ 34 [00551 The
J_a‘i@@%E S§Nﬁ hesigef i@p¥4red with the fol | owi ng gel

conposition: 0.91 SiQ2 : 0.09 G : 015
0&)[\/93P)2(CH2)3(O-|)2 : 0.30 HF : 7 H20 wh
[0086BP) Zjﬁg)ca‘(gml)r@nmsmmmdgmerq disseived i in 16.85 g of a solution of

PRI ashis GBS pHOrRRORUIR By Epige St d. cphEenBRUO of 0.89

mgi U&T@{é‘y 'ITHQ%_? %grg Uﬂt} tl:’é’e‘gl;ﬁél}ﬂgsmlgﬁf% AEOSY Wétré AybPSlyzed in
tht &lol@edh Yor@hdd afd Ithe ahiktirE RO Mﬁ@lﬁ&ddﬁﬂdiéfzﬁﬁ'rmlg add all the

solution forned and the m xture was nmi ntai ned under
etbanolr wag ewapotated.| ThHea, 8.62thgl of HEr (AkYoi wt.) iveere added and left

hydrol ysi s s, evaporated and the desired conposition
stigHag él%)g?‘ab?%PPV Hog A g of HF (48% wt.) were

added. The gel was heated in Teflon-lined stainless

st eel autocl aves at 175 C under stirring conditions

aoi n9% S0 DGR o, B0 s O SRl s 2780

of the sanple corresponds to that of 1TQ 34 and is
shown in Figure 4. WD 2008/ 073237 PCT/ US2007/ 024779

wheéle-(MRPH(ICHH;(OBy it bespaneof,3 b 3inéth§ ibsphamiugn)of
ger mani um oxi de were dissolved in 16.85 g of a

hyglspxideon of propane-1,3-bis (trimethyl phosphoni um
hydroxi de with a concentrati on of 0.89 nol OH Kg.
Then, 9.95 g of tetraethylorthosilicate (TEGS) were

[Oﬁédrm yzed in the solution fornmed and the mxture was

7ht ai nkle gelasas agtoelaved a@dt75I°Calllfl%qfﬁlémbé'ﬁlgafﬁ§ days. The
sl PR, T il Ao ooy 360 st 1R FadFe xro
pffeft itifiglar rtpuedicdesmodBd e PIQIICD S 0%

-bis (trinmethyl phosphoni un) hydroxi de.

Example 7 - Synthesis of ITQ-34

12.75 g of tetraethylorthosilicate (TEOS) were hydrolyzed in 33.73 g of a
solution of propane-1,3-bis (trimethylphosphonium) hydroxide with a
concentration of 0.89 mol OH/Kg and the mixture was maintained under stirring
until all the ethanol formed in the hydrolysis was evaporated. Then, 1.275 g of
HF (48% wt.) were added and left stirring to reach the final composition:

SiO, : 0.25 (MesP),(CH,);(OH), : 0.50 HF : 3 H,O



[ 00571 The gel was autoclaved at 175 C under tunbling
for 8 days. The solid was filtered, washed with
waleiosnized water and dried at 100 C. The XRD P@Er/uUs2007/024779
is simlar to Figure 4 indi es the product is
| TQ- 34. Exanple 7 - Synthesi% of 1TQ 34 12.75 g of
tetraethylorthosilicate (TECS) were hydrol yzed in
33.73 g of a _solution of propane-1,3-bis )
wherei (Mw?;)i(@rba;(ﬁl}ﬁ)zuﬁprmxeokgd@s wirimethylphesphorivg)i on
)8{ 0. 89 nol OH/ Kg and the m xture was nui ntai ned under
hydrpXideng until all the ethanol formed in the
hydrol ysis was evaporated. Then, 1.275 g of HF (48%
wt.) were added and left stirring to reach the final
[0888POsi tTlgelSvEPheated 2 TeMeod A d3tRnkseisiee] autbcdvasrat 175°C
: 3 H20 WO 2008/ 073237 PCT/ US2007/ 024779  -27 where
ur{des 3enblicefp idpgs.i Thersepidfiltered. washed with deionized water and

tri yl.ph [ hydr oxi 58] The gel was
drﬁ%&?@ﬁwnévéﬁaﬁwﬁﬁgb%ﬁ%ﬂo%g%@i "aut ocl aves at
175C wunder tunbling for 18 days. The solid filtered,
Wi i Oy l;water and dried at 100 Cyield
E%mﬁ$®$15§IW€%TQ 19. Exanple 8 - Synthesis
of I'TQ 34 [0059] The synthesis gel used for this
synthesis had the follow ng nolar conposition: Si02 :

[0059F ( MEBIR sythpsisgehysed fog thig spathesis hapghe fpllpwing molar
(rPNEBqISi’éZ%.CHz) 3(OH)2 is propane-I, 3-bis

CQPPHEPRYI phosphoni um)  hydroxi de The gel was prepared
by hydrolyzing 14.57 g of tetraethylorthosilicate
(TECS) in 32.39 g of a solution of propane-1, 3-bis

(tri met hyl oi@sphosi(vd; Phy OHY (), w0t 50 HFCoMEROX r at i on
of 1.08 nol Kg and mal ntal ni ng under conti nuous
mechani cal stirring until all the ethanol and the

ppropri at o qof wat er re evaporated o yield

whbts Qe Gl Ir i proRatea 4 obis (T Pay phosghgn ). ¢
h{%@g .) were added and the m xture honogeni zed.

H@The gel was autocl aved at 200C under stirring

for 7 days. The solid, [1TQ34 with a small inpurity,
was recovered by filtration, washed with distilled

The gel was prepared by hydrolyzing 14.57 g of tetracthylorthosilicate (TEOS)
in 32.39 g of a solution of propane-1,3-bis (trimethylphosphonium) hydroxide
with a concentration of 1.08 mol OH/Kg and maintaining under continuous
mechanical stirring until all the ethanol and the appropriate amount of water
were evaporated to yield the above gel reaction mixture. Finally, 1.46 g of HF

(48% wt.) were added and the mixture homogenized.

[0060] The gel was autoclaved at 200°C under stirring for 7 days. The solid,
ITQ-34 with a small impurity, was recovered by filtration, washed with distilled

water and dried at 100°C.



water and dried at 100C. WD 2008/ 073237

PCT/ US2007/ 024779 -28- CLAIMS: 1. A synthetic
w@eosHzd2B7 ne mat eri al having a framework of PCT/US2007/024779

tetrahedral atons (T) conne d by bridging atons, the

tetrahedral atom franmework e| ng defined by

connecting the nearest tetrahedral (T) atonms in the

manner shown in Table 1 of the specification. 2. The
CI?A}M%I line material of claim1 or claim2 wherein

said tetrahedral atons incl ude one or nore elenents

;el gct ed fr&resn t%t%g%con& lglmolfngl\gﬁ]ﬁlﬁggewqr## ,
teﬁ?he(ﬁpﬁ at-Bh s beﬂc@eg&&b@ﬁﬁn&%&% Abins nﬁl@??{rgﬁécﬁjal Qﬂcogn

e one
framewoek ® SefHRIEY enidchimgtthe ngawsptemmuﬁdl i(TY a®m$in the
N, F, S, e, and C. 4. A synthetic porous crystalline

manner shaiwn 'HsTslylntlheﬁihx:s@pcxﬁﬁaaDact eri zed by an X-ray
diffraction pattern including the peaks as

substantiallf\; set forth in Table t he
speci fi cat i bhe coystatliae smagetial of delmdtfgrqlanm grwhergimsaid

el EatRROinEbIR s b BorSRlsiidty stiRfied ERERAR Bhod¥,
c&gﬁtﬁrg JPOB e MHE A ?eSP@daedGé fBF‘GPMng@R:&(N?'Mh'AS In,,

and Fe; Y I’s one’or - nore net al

SrseSlﬁClhedndEmmthe group consisting of Si, Ge and Ti,

and in is a nunber greater than or equal to 0.01 and

| ess than or equal to 1, a is a nunber |ess than or

equal t &3.0. Phaarystallise materinkeof ¢laiss ltwherein saidbidging atoms

6. A calci ed deh rat materlal characterized

ing yidg Gng o DT PISEAG e BSOS BRIt O, N E, S,
Sesl,a%;a(fl' cant |ines subst antl ally, as set forth in

abl'e”3 of the specification. WO 2008/ 073237

PCT/ US2007/ 024779 -29 7. A process for the separation

of hydr ogar RagsitHeiRPctous crystalline material, as synthesized,
characterized by an X-ray diffraction pattern including the peaks as substantially

set forth in Table 2 of the specification.

5. The crystalline material of Claim 4 wherein said crystalline
material has a composition mR:aX,0;:YO,'nH,0O where R is an organic
compound, X is one or more metals selected from the group consisting of B, Ga,
Al and Fe, and Y 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.

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

in Table 3 of the specification.



hydr ocar bon- cont ai ni ng stream usi ng any of the
materials of clainms 1 through claim®6. 8. A process

wo e00somn2serti ng a feedstock conpri sing organi cPCT/US2007/024779
conmpounds to at | east one copyersion product which
conprises contacting said feedstock at organic
conpound conversion conditions with a catal yst
conprising an active formof an f the terials of

y
clai ns 17-t hrd REPEEsS Apinihg separatioa of hydsecarpgps from a

convertin Jeedst ock In.clai el
b R b LG e b R R g ghroue
cldidg gprocess for converting a feedstock as in claim9

wherein said hydrogenating netal is one or nore

metal s selected fromthe group consisting of

tungsterg. vanpebees fonéothaeringn feddsobdkitompeikiglg organic

cobalt, chrom um nanganese, or a noble netal. 11. A
camepdrdisdd at Jeashene gonyersiar yrodart whichs¢ampeises contacting said

SFIRSE o b anp A B FETBEb| oRrsin
o ARG SHERPl iy Gk, Poshanitin 61,

directing agent R, water, and optionally a source of

netal X9 andrroeB8& fof cBnS&Mings RledblodR s 48 chaint ®8vherein

m xture having a conposition, 7in terns of nole

the ahtabgst iscombinddheitha hydvoggnatargmetal R/ YO2 0. 01 - 1

H20/ YO2 2-50 X/ Y02 0 - 0.2 F/ Y02 0-2 where X is any

trivalent netal capable of tetrahedral coordination. )

WO 2008/ 1873 X3 mrovessdpogrneedings feedstock asThelaiat Yaherein
to claiym1l wherein X i net al s

saf haogt el Fadiel s ods o aheis gl slpCted TealR ' el

v i ) .

RS le o FhenE Ao, e Hin, TRERITESTYE

chiomiviel hnegahedd, ar @moble afetdl2 wherein said nmolar ratio
ranges are R'Y02 0.1 -0.5

11. A method of synthesizing a crystalline silicate composition of
ITQ-34 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 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
H,0/YO, 2-50
X/YO, 0-0.2
F/YO, 0-2

where X is any trivalent metal capable of tetrahedral coordination.



H20/ YO2 5-20 X/ Y02 0 - 0.1 F/ Y02 O - 0.5 14. A

met hod of synthesizing a crystalline silicate
w@o9posi2sT on of any of the clainms 11 through BGI/US2007/024779

wherei n said organic struct_Lq*(p_. directing agent (R

is ethane- 1,2-bis (trinethylphosphonium or propane-

1,3 -bis (trinmethyl phosphoniunj.

12. The method according to claim 11 wherein X is one or more

metals selected from the group consisting of B, Ga, Al or Fe and Y is silicon and

may include one or more metals selected from the group consisting of Ge and Ti.

13. The method of claims 11 or 12 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

14. A method of synthesizing a crystalline silicate composition of
any of the claims 11 through 13 wherein said organic structure directing agent
(R) is ethane-1,2-bis (trimethylphosphonium) or propane-1,3-bis
(trimethylphosphonium).



