| TO-27, NEW CRYSTALLI NE M CROPCROUS MATERI AL BACKGROUND OF THE | NVENTI ON

[ 0001] M croporous materials, including zeolites and

si | i coal uwono@nssphat es, are widely used in the petrol ergriusdesionoz2as
absorbents, catalysts and catal yst supports. Their crystalline structures
consi st of three-dimensional frameworls containing uniform pore openings,
channel s and internal cages of dinensions (<2qA) simlar to nost

hydr ocar bons. The conposition of the frameworks can be such that they are
ani oni ¢, whi ch predy NEEW IR PSTASTONE MICROPOROUWS MATFERDAE to bal ance

t he negative charge. These non-franmework cations, such as alkali or

al kaline earth netal cations, are _exchangeable, either entirely or

parti al | BACKGROUMBOF & ANVENTHANt i | i zi ng i on exchange techni ques in
a conventional manner. If these non-framework cations are converted to the
proton f Yy, ek b G Valtiiig fes exchange wi th anmoni um
cations ﬂ(j)(m@wed %lcc Cl nszﬂagfﬁi#%’ 1?2%0% %ioé ammoni a, git I nparts the

mat eri al iidoA] hogshatey, dreswidedy isvd ngtheapettoleim indestoy 8. The
conbination of acidity and restricted pore openi n]?s i ves these.r{atferi al s
cat al yt i abgporbpetst catalystsand ¢aiplyst sunperis: HBeir eyt lap%uasan%cqw Plability

States | usardjipsianbameNiks EaaRyBE N BPRURLe oghfres A REIS STt OC
| umi nophosphat e S0 re s L oa
gn gmsggg gﬁtfé cgg%s(r: gg@‘ﬁ@éﬂ%?orﬁsr(gglﬁéé%ﬁiﬁﬁf 1 nRREh f@ocRDOUS EThé N absor ption

650 gases, and Teactive nol ecul es such as

al kenes. 00021 Jef fiaMidnieRbrierouitisd suchethat treypoe enmninnpaishre@isesknown as
nol ecul ar sieves, which exhibit the ion- exchange and/ or adspqupt i on
|

char act erhs pressnod of noi-ftamseveonk cationa tabiakosh dapnegaiye GhaegR. i 1Me8G by t he
acronym Al PO, and substituted al ugi noph hat es_.a [1SGl: Ln U.S. Pat.
Nos. 4, 3Y@n4ramgwerk cationg sych gp g{_ﬂagac?r_a .lneél?%,ﬁ?%(: hggg’g‘g%s a class of
silica al unj noph hat es ' ' Qpﬁ# ' Gz somnd

whi ch ha\?é‘gb"f“?é)eé’ﬁiqatel bﬁ %&ébggr gésﬁaggnt [ Taggﬂ‘ggy}{%é;ﬁ X-ray diffraction

pattern. ?]%é &Ehﬂfc@%@hﬁa cogWitfdrad nishner N niesse arin-framesork catons PO,
SAPO, Me = nmetal), etc. (Flanigen et al., Proc. 7th I)qr;)i1 Zeolite

Conf., p.ard@3n(&8&Bio thepromon fionml hyd dorxamplepagidiseatmenisHTe apge sj | Be,

My, Ge, Zn, Fe, Co, N, etc, The present i.nvention is_a_ new npl.ecul ar sieve
havi ng a with gounenizme egiensshollopted by Cffel%@ﬁl}mé?)’(’%‘ﬁ%ﬁiﬁle Wodﬁ%fel?s

extensi Veilrﬁlpa%tssethg Al atal withi ‘BIBRL2AS acid sites having catalytic activity. The

combination of acidity and restricted pore openings gives these materials

catalytic properties unavailable with other materials due to their ability to
exclude or restrict some of the products, reactants, and/or transition states in
many reactions. Non-reactive materials, such as pure silica and
aluminophosphate frameworks are also useful and can be used in absorption and

separation processes of liquids, gases, and reactive molecules such as alkenes.

[0002] The family of crystalline microporous compositions known as
molecular sieves, which exhibit the ion- exchange and/or adsorption
characteristics of zeolites are 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



materials, such as faujasite, nordenite, and ZSM5 in many conmer ci al
applications. Such applications include reformng, cracking, hydrocracking,
al kyl at i owp 20é6/038398r i zati on, dewaxi ng and i soneri zati onpPCAUS2008M40RE €r | al
has the potential to inprove the cat aéyti c performance over those catal ysts
presently enpl oyed. [0004] There are €arrently over 150 known m croporous
framework structures as tabulated by the International Zeolite Association.
There exists the need for new structures, having different properties than

those of s UR 67 hdyineric 8 P BoALbe, BAHO/MRATD ehgmmetlydr ocar bon

processe¥®! as uni que pore, channel and cage di nensions,

whi ch gi {t@ néﬁail%‘?{étl aqul;grbcpymggf tze@m@soﬂﬁ,sprl(lﬁe@%mand nmagQueiudes a new
f r amewor terial’. SUMMARY OF THE | NVENTI'ON [ 0005]. ITQ 27 (I NSTI TUTO DE
TECNOL OGAAn@I! ddbeanionisdry B79i, Be, Mzde chy,sEQaqu, , e LB B mat er i al
having a framework of tetrahedral atons conn b atons, the

t et r ahedimientions & DEWeMOSEURT] %@fedm%a “i%q‘{arfté f’%’?géhﬁgt@f%ons bet ween
the tetrahedrally coordinated atoms in its framework. 1TQ 27 is stable to
cal ci ”atL N ai fxxGRSRPSNlEhesIxkaiRsvelnnge ivarioad aligtoposdusy active for
hydr ocar bon Cconversion. [0006] In one enbodi nent, the present invention is
di rect edn{a@eraamQ;\uchraga’aajahlmemoniemteaand/\KSMri1§ TRARY FORBEIEAC npound havi ng

a conposi tion H Rl aX2a3l Y- I|H20vvhere Ris an a d, Xis any
metal  cappplications: SuchnapRitcations dndesiormung, aé:im%@‘lygl{ n@glﬁgf B, Ga, Al,

Fe, Li, P, Zn Co, N Qﬁ, éb,mibnaﬁl@ﬂi Zr, nore
pr ef erabFﬂ)‘ymrbPlﬁﬂmﬁygpeﬂ?w?@pgggdcapaéﬁe ‘{etr ahedral coor di nat on,
and even f8"; ORf: SdtalFRE e?lforﬁﬂﬁc@beeiemme Bataliats pleseuthyl Fe, and
Yis oé&el%alt% ﬂﬁgné?,ngﬁ onavm t% any other tetraval ent netal capabl e of
tetrahed%ﬁ{plgywdl nation such as Ge and Ti and where m= 0.01 - 1, a = 0.00
- 0.2, and'n = - 10 and haV|ng a unlque diffraction pattern as given in

M [é&) ca: pg%”&%e%f dv(ér Eilgp oW MnicloPerdifsapanbwotlvention is

directed r iNSTSrricate conpound whi ch has a
conposi 1 | FiabRlld BPmREMatiohal ZevtiERtsbciatpab [Fheoé existsrthedr al
coor di natloR SUch as one nore of B, A, Fe, Li, Be, P, Zn, C, M,

Co, N, BRed ¥y néi® strubturéd) haSing dilffermtdarﬁpertm rtbarpﬂl@rsé pﬁkpgwgne or nore
trivalent metals capabl e of Fach
materials, for improving the performance of many hydrocarbon processes. Eac

structure has unique pore, channel and cage dimensions, which gives its

particular properties as described above. ITQ-27 is a new framework material.

SUMMARY OF THE INVENTION

[0005] ITQ-27 (INSTITUTO DE TECNOLOGIA QUIMICA number 27) 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. ITQ-27 is stable to calcination in air, absorbs hydrocarbons, and is

catalytically active for hydrocarbon conversion.

[0006] In one embodiment, the present invention is directed to a new
crystalline material which is a silicate compound having a composition
mR:aX,05: YO, nH,0 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, Be, Mn, As, In, Sn, Sb, Ti, and Zr, more preferably one or more



tetrahedral coordination, and even nore preferably one or nore of the
elements B, Ga, A, and Fe, and Y is Si alone or in conbination with any
ot her tetwewadeiss3oset al capabl e of tetrahedral coordi narcomussashi@ss Ge and
Ti.and where a = 0.00 - 0.2 and n = 83— 10 and having a unique diffraction
pattern as given in Table 3. [0008] The present invention also includes a
nmet hod of synthesizing a crystalline silicate conpound having the

diffraction pattern simlar_to Table 2, by mxin t ce of
silica, tnyeleniinstalseanable of WQ@E;P‘E@?S%%VMQG@BA?H@&%‘?%&&%’&& S%tw%naly net al
and heating at a t erat ur nek t i |G : lize the

si i cat epng@é@@?feﬁﬁgﬁ? ﬁ@@?ﬁﬁ%ﬁ’ ﬁ?ﬁﬁquaes&]f%feﬁlgggﬁ%§9?%%q{lo separ at e
hydrocar - - %;,th Binkidl @apible afitetfA12H6] cboedinatiemt i on

al so incl%ﬁg'goslﬁ%tﬁxeﬂﬁgg 0 ?%b%gag?@g hydr oggr bon conversion catal yst for
converti RgcRAs Cedaid Ti dmeddincn + 0.0donl,ersi0d¥) po3dend 8= BRI FRIESCRI PTI ON
OF THE DRAWNGS [0011] FIGURE 1 is a ,repr_es,F%'gg%it on of di phenyl dinethyl

phos phonihavirighe uoigyerdi fractionqaticen as BEERiAg (SDA).[0012] Fl GURE 2
shows the framework structure of |1 TQ 27 showing only the tetrahedral atons.

There ar unt Wms r denethventivhds diragteddaas.
[ 0013] Fﬁ&@wS SE%\%/S%{)%ZSP)%—ray@rgigfggi?zeé?’itgﬁ@gitetern.qf as-synt hesi zed
| TQ 27 ang@hed alysidlend sitlostbr curepountiGvaich a8 PAIGDEPSIESICR| PTI ON OF THE
PREFERRED EMBCODI MENTS [ 0014] The present igver}Iio i ﬁg new. structure of
cryst al | i236,0@Y Oindl,0, Awhaier X isapy pestel capableg Aeitpbedrafeont atiopy, o
structure of ITQ 27 can he_ defi by.the 4 nt.er<o ' eNgt he
tetr ahedrwchws@aéﬁﬂim%{@&fe%’t@ﬁf‘&ﬁ%q’ il‘é’ I??’aéngﬁjrc%? %%%%I’(%W’ }IQSfQ 27 has
a frame K oOf g 1641 shgtalgcasablesof wher ei n

¢ Ao SR bl A Parinetd prafefty SROOFRRE nbve o

the tetr rahewor I ned by connecting the nearest

tetrahed rt%fraﬁé@raﬁédﬁ”f&iﬂa‘ﬁohb@nd@ﬁﬂﬁm@@ prefeiablyTahe er mord alfitke ¢lenrEoiy 7 |
tetrahedral atominterconnections T atom Connected, to: Tl. T43 Téi9 T115,
T129 T2 TB4GaJAQ andBel Gnd T $0Si alone or in combination with any other tetravalent

metal capable of tetrahedral coordination such as Ge and Ti.and where a = 0.00 -

0.2 and n = 0 - 10 and having a unique diffraction pattern as given in Table 3.

[0008] 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 silica, organic structure directing agent (SDA),

water, and optional metal and heating at a temperature anq time sufficient to

crystallize the silicate.

[0009] The invention includes the use of ITQ-27 to separate hydrocarbons

from a hydrocarbon containing stream.

[0010] The invention also includes the use of ITQ-27 as a hydrocarbon

conversion catalyst for converting an organic feedstock to conversion products.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIGURE 1 is a representation of diphenyl dimethyl phosphonium the
organic structure directing agent (SDA).
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[0013] FIGURE 3 shows the X-ray diffraction pattern of as-synthesized
ITQ-27 and of calcined/dehydrated ITQ-27.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0014]
with any porous crystalline material, the structure of ITQ-27 can be defined by

The present invention is a new structure of crystalline material. As

the interconnections between the tetrahedrally coordinated atoms in its
framework. In particular, ITQ-27 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 shown in Table 1.

Table 1
ITQ-27 tetrahedral atom interconnections

T atom Connected to:

T1 T43, T49, T11l5, T1l29
T2 T44, T50, T1ll6, T130
T3 T41, T51, T113, T131
T4 742, T52, T114, T132
T5 T41, T53, T119, T132
T6 T42, T54, T120, T131
T7 T43, T55, T117, T130
T8 T44, T56, T118, T129
TO T47, T57, T123, T133
T10 T48, T58, Tl1l24, T134
T1l T45, T59, T1l21l, T135
T12 T46, T60, Tl22, T136
T13 T45, T61, T1l27, T1i36
T1l4 T46, T62, T128, T135
T15 T47, T63, Tl25, T134
T16 T48, T64, T1l26, T133
T17 735, T65, T99, T137
T18 736, T66, T100, T138
T19 T33, T67, T97, T139
T20 734, T68, T98, T140
T21 T33, T69, T103, T140
T22 T34, T70, T104, T139
T23 T35, T71, T1l0l, T138




T34 T20, T22 , T44 , T145 T35 T17, T23 , T4l , T146 T36 T18, T24 , T42 ,

T146 T37 T27, T29 T47 T147 T38 T28, T30 T48 T147

) ) ) , , , T39 T25, T31 , T45
, T148 TAWODRBG/053BR , T46 , T148 T41 T3, T5, T35, T149 P&2/UF905/0%022d 36
T149 T43 T, T7, T33, T150 T44 T2, T8, T34, T150 T45 TIl, T13 , T39 , %151

T46 T12, TI4 , T40 , T151 T47 T9, T15§'T37, T152 T48 TIO T16 , T38 , T152

T49 TI,

T54, T55, T56 T50 T2, T53, T55, T56 T51 T3, T53, T54, T56 T52 T4,

T53, T54, T55 T53 T5, T50, T51, T52 T54 T6, T49, T51, T52 T55 T/, T49, T50,

%S ﬁ? T8, T49, T50, T5I 757 19, 163, 63, MB4, 168711 0| 761, T63 , T64

Ton T14 {g% , %é : %g 60 T1Z T&dy, 7762 T10763riMAL TiB, T58 , T59 , T60

Tee 117 190" 11 199 63 Tt5, To%g, *Ha8 7108607064 T1p, T57 , T58 , T59

! ! ! T27 737, T75, T105, T143

728 T38, T76, T106, T1l44
729 T37, T77, T1il, T1l44
T30 738, T78, T1l12, T143
T31 T39, T79, T109, T1l42
T32 T40, T80, T110, T1l4l
T33 T19, T21, T43, T145
T34 T20, T22, T44, T145
T35 T17, T23, T4l, T146
T36 T1i8, T24, T42, T146
737 T27, T29, T47, T147
T38 T28, T30, T48, T147
T39 T25, T31, T45, T148
T40 T26, T32, T46, T148
T41 T3, T5, T35, T149
T42 T4, T6, T36, T149
T43 T, T7, T33, T150
T44 T2, T8, T34, T150
T45 T11, T13, T39, T151
T46 T12, T14, T40, T151
T47 T9, T15, T37, T1b2
TA8 T10, T16, T38, T152
T49 T1, T54, T55, T56
750 T2, T53, T55, T56
751 T3, T53, T54, T56
T52 T4, T53, T54, T55
T53 T5, T50, T51, T52
T54 T6, T49, T51, T52
T55 77, T49, T50, T52
T56 T8, T49, T50, T51
T57 T9, T62, T63, T64
T58 T10, T61, T63, T64
T59 T11l, T61, T62, T64
T60 T12, T61, T62, T63
T6l T13, T58, T59, T60
T62 T14, T57, T59, T60
T63 T15, T57, T58, T60
T64 T1l6, T57, T58, T59
T65 T17, T70, T71, T72
T66 T18, T69, T71, T72
T67 T19, T69, T70, T72
T68 T20, T69, T70, T71
T69 T21, T66, T67, T68
T70 T22, T65, T67, T68
T71 T23, T65, T66, T68
T72 T24, T65, T66, T67
T73 T25, T78, T79, T80




T66 T18, T69 , T71 , T72 T67 T19, T69 , T70 , T72 T
T69 T21, T66 , T67 , T68 T70 T22, T65 , T67 , T68 Ly ¥§3: Tes | Tes | Tes
T72 T24, W6R006/0E8Hs, T67 T73 T25, T78 , T79 , T80T74 T2@CI/USZMs(0408%0, T8O
T75 T27 , T77 , T78, T80 T76 T28 , T77 , T78, T79 T7V 129 , T74 , T75, T76
T78 T30 , T73 , T75, T76 T79 T31 , T7é“, T74, T76 T80 T32 , T73 , T74, T75
T81 T88 . T97 , T104 , T129 T82 T87 , T98 , T103 , T130 T83 T86 , T99
T102 , T131 T84 T85 , TIQO, TIO, T132 T85 T84 , T105, T112, T133 T86 T83
$$261 ¥325’ $}§g T87 T82[7f 107, TI4y, TT85 788 WBT ,_ T108, T109, T136 T89'
1129’ Tos 103 Tilgl3$111§ﬁi?§ﬂ,*1£¢ghﬁ¢¢iﬁav§1&&oT91 T94 , T115, T118,
1127, 1142 705 190 . TIoh Sio0 Tt et e T 08 1144 To7 Tio .
Tl 1e 193 000 g TolET T e s TAPe TAs, WeAd, Thes, 1144 197 119,
’ ’ T78 0% 'tiizo, g 175, TU6

T79 T31, T73, T14, T76

T80 T32, T73, T74, T75

T81 T88, T97, T104, T129

T82 T87, T98, T103, T130

T83 T86, T99, T102, T131

T84 T85, T100, T101, Ti32

T85 T84, T105, Til2, T133

T86 T83, T106, T1l1l, T134

T87 T82, T107, T110, T135

T88 T81, T108, T109, T136

789 T96, T113, T120, T137

T90 T95, T1l4, T119, T138

T91 T94, T115, T118, T139

T92 T93, T1l6, T1l17, T140

T93 T92, T121, T128, Tl4l

T94 791, T122, T127, T142

T95 T90, T123, Ti126, T143

T96 T89, T124, T125, T144

T97 719, T81, T115, Tl22

T98 T20, T82, T1l6, T121

T99 T17, T83, T113, Tl124

T100 T18, T84, T114, T123

T101 T23, T84, T119, T126

T102 T24, T83, T120, T125

T103 123, T82, T117, T128

T104 T22, T81, T118, T127

T105 T27, T85, Tlli4, T123

7106 T28, T86, T1l3, Tl24

7107 T25, T87, Tll6, T121

T108 T26, T88, T11l5, T122

T109 T31, T88, T118, T127

T110 T32, T87, T117, T128

7111 ™29, T86, T120, T125

T112 T30, T85, T119, T126

T113 T3, T89, T99, T106

T114 T4, T90, T100, T105

T115 T1, T91, T97, T108

T116 T2, T92, T98, T107

T117 T™7, T92, T103, T110

T118 T8, T91, T104, T109

T119 T5, T90, T101l, T1l2

T120 T6, T89, T102, T1ll

T121 Til, T93, T98, T107

7122 T12, T94, T97, T108

T123 T9, T95, T100, T105




T99 T17 , T83 T113 , T124 TI OO T18 , T84 T114 , T123 TI

T126 T102 T24 , T83 T120 , T125 T103 T21 , T82 T117 , T?ZST'ZI'\;)OA $g£21 Tl']l:gl
T118 , TMRO 20060553027 , T85 T114 , T123 T106 T28 , T86 TPﬂ:@/USZ(i)MMOZT@.b? T25
, 187 Til6 , T121 T108 T26 , T88 T115,, T122 T109 T31 , T88 T118 T127
TIITOT32 , T87, T117 , T128 Till T29'7'T86 T120 , T125 T112 T30 ’T85 T119
, T126 T113 T3, T89, T99, T106 T114 T4, T90, TI OO T105 T115 TI 'T91, T97
T108 T116 T2, T92, T98, T107 T117 T7, T92, T103, TI1 O T118 T8, 1I'91, 1I'104,’

T109 T119 T8, T90, TIO . ¥ TIZ0 Too, W09, WE02oR [T T2l TII, 193, T98,
T106 Ti26 Tis.  Toe . Tloﬁﬁ;@ﬁ r123779, 7585,71060@11I1051[124 TI O, T96 , T99,
: : Pridg i Tt261F 1655 f9b01, W@k, TI12 T127 T13, T94
T104, T109 T128 T14, T93 | Ft03—FrEerTH29 Wioa 8mob8T, [1145 T130 T2, T7,
T82, T145 T131 T3, T6, T8E~Fi46 B Pl Sl D
’ 128 Ti4, T93, T103, T110

T129 71, T8, T81l, Tl45

T130 T2, T7, T82, Tl45

T131 T3, T6, T83, T1l46

T132 T4, TS5, T84, Tl46

T133 T9, T16, T85, T147

T134 T10, T15, T86, T147

T135 711, T14, T87, T148

T136 T12, T13, T88, T148

T137 717, T24, T89, T149

T138 T18, T23, T90, T1l49

T139 T19, T22, T91, T150

T140 T20, T21, T92, T150

T141 T25, T32, T93, T151

T142 T26, T31, T94, T151

T143 T27, T30, T95, T152

T144 T28, T29, T96, T152

T145 T33, T34, T129, T130

T146 T35, T36, T131, T132

T147 T37, T38, T133, T134

T148 739, T40, T135, T1l36.

T149 T41, T42, T137, T138

T150 T T43, T44, T139, T140

T151 TA5, T46, T141l, Tl42

T152 T47, T48, T143, Tl44

[0015] 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.

[0016] In one embodiment, this new crystalline silicate compound has a
composition mR:aX,05:YO,-nH,0 where R is an organic compound, and 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, and Y is Si

alone or in combination with any other tetravalent metal capable of tetrahedral



T132 T4, T5, T84, T146 T133 T9, T16, T85, T147 T134 TI O, T15 , T86, T147
T135 TIIl, T14 , T87, T148 T136 T12, T13 , T88, T148 T137 T17, T24 , T89,
T149 T138W0L806/0528B5, TO0, T149 T139 T19, T22 , T91, TI15@CTAAB00FBG22d21 ,
T92, T150 T141 T25, T32 , T93, T151 Ti42 T26, T31 , T94, T151 T143 T27, T30
, T95, T152 T144 T28, T29 , T96, T152°T145 T33, T34 , T129, T130 T146 T35,
T36 , T131, T132 T147 T37, T38 , T133, T134 T148 T39, T40 , T135, T136 T149
T41, T42 , T137, T138 T150 T43, T44 , T139, T140 T151 T45, T46 , T1l4l, T142
T152 T47god#narickl dibh &1dd 2h@T3 3hd ehéraheer @D1 atlgme= 8100 {Bdsandapadl e of
havi ng tetrahedral coordination, including one or nore of, but not

i mi ting, 10 Thisuompeund hasiie unquendiffragies patternzgiven iukable 2 eadn,
phosphorous, titanium chrom um manganese, iron, cobalt, nickel, copper,

zi nc, zi shownamFigatel3.um germanium arsenic, indium tin, and antinony.
[0016] In one enbodinent, this new ﬁ:@ﬁéél line silicate conpound has a
conposition I nRlaXx2@3 YO2-1i H20 whe s an organic conpound, and X is
any netal capable of tetrahedral coordjnati.on sych as one or nore of B, Ga,
A, Fe, Li, Be, P, zn, O, Ng‘,{‘%to, RLEEBE R AL 1n, S Sby Ti. and zr
more preferably one or noré4t¥ildaBent nEt-d8 capable of tetrahedral

coordi nation, and even noregspfabkesably omesor nore of the elenents B, G,
A, and Fe, and Y is Si

11.4-10.8 80-100
6.99-6.77 20-70
4.93-4.82 60-100
4.77-4.67 20-70
4.73-4.63 20-70
4.51-4.42 20-70
4.29-4.21 60-100
4.11-4.03 30-80
3.86-3.79 50-90
3.65-3.59 30-80
3.53-3.47 20-70
3.48-3.43 30-80
3.42-3.37 5-50
3.38-3.33 60-100
3.23-3.18 5-50
3.06-3.02 5-50

[0017] Other embodiments of the new structure include a calcined
compound of composition aX;03:YO,'nH,0, 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, Fe, and Y is Si alone or in combination with
any other tetravalent metal capable of tetrahedral coordination such as Ge and Ti
and where a = 0.00 - 0.2, and n = 0 - 10. This compound has the unique
diffraction pattern given in Table 3 and Figure 3.



al one or in conbination wth any other tetraval ent netal capable of
tetrahedral coordi nati on such as Ge and Ti.and where m= 0.01 - 1, a = 0.00
- 0.2, amonoes/3530510. This conpound has the uni que dif Pcaaiscas/opeké er n
given in Table 2 and shown in Figure § Table 2 d(A) relative int (%
14.1-13.3 60-100 13.1-12.3 5-50 11.4-10.8 80-100 6.99-6.77 20-70 4.93-4.82
60-100 4.77-4.67 20-70 4.73-4.63 20-70 4.51-4.42 20-70 4.29-4.21 60-100
4.11-4.03 30-80 3.86-3.79 50-90 3.65-3.59 30-80 3.53-3.47 20-70 3.48-3.43
30-80 3.42-3.37 5-50 3.38-3.33 60- 100Kle23- 3. 18 5-50 3. 06-3.02 5-50 [0017]
O her enbodi ments of the new structure include a cal ci ned conpound of
gg(r)nr:)glsh;![ Io(r;ﬂS;(ﬁC)r@]I YO2- 11 H2O, wher ef }(eB1astlaeym1set at) capabl e of tetrahedral
ch as one o I |, Fe, Li, Be, P, Zn, Cr
Co, Ni, Be, M, As, In, 54%1911) Zr rmre preferably one or m)rgg
trivalent metals capabl e of-lt%tlpa‘hedral 5809 di nation, and even nore
preferably one or nore of thes-alements Bo-@, A, Fe, and Y is Si alone or
in conmbination with any oth Letyaval enty_ g@t al capabl e of tetrahedral

coordi nati on such as Ge an | and where a = 0.00 - 0.2, and n = 0 - 10.
This compound has the uni qhet%i4tttaction5pattern given in Table '3 and
Figure 3. Table 3 4.26-4.18 30-80

4.06-3.99 20-70

3.87-3.80 30-80

3.63-3.58 30-80

3.49-3.44 © 20-70

3.36-3.31 30-80

3.21-3.16 5-40

3.06-3.02 5-40

2.545-2.518 5-40

[0018] This new compound is made by the method of mixing together a
source of silica, organic structure directing agent (SDA), water, and optional
source of metal and heating at a temperature and time sufficient to crystallize the

silicate. The method is described below.

[0019] The synthetic porous crystalline material of this invention, ITQ-27,
is a crystalline phase which has a unique 2-dimensional channel system | ‘
comprising intersecting 12-membered rings of tetrahedrally coordinated atoms.
The 12-membered ring channels have cross-sectional dimensions between the

bridging oxygen atoms of about 7.4 Angstroms by about 7.1 Angstroms.

[0020] Variations in the X-ray diffraction pattern may occur between the
different chemical composition forms of ITQ-27, such that the exact ITQ-27
structure can vary due its particular composition and whether or not it has been

calcined and rehydrated.

[0021] In the as-synthesized form ITQ-27 has a characteristic X-ray

diffraction pattern, the essential lines of which are given in Table 2 measured

with Cu Kot radiation. Variations occur as a function of specific composition



d(A) relative int (% 14.2-13.4 80-100 11.3-10.8 50-90 4.93-4.83 30-80
4.72-4.62 50-90 4.49-4.41 5-40 4.26-4.18 30-80 4.06-3.99 20-70 3.87-3.80
30-80 3. 68020&As53580 3.49-3.44 ' 20-70 3.36-3.31 30- 80rP8TAK2M5060226 40
3.06-3.02 5-40 2.545-2.518 5-40 [0018]10Fhi s new conpound i s made by the
met hod of m xing together a source of silica, organic structure directing
agent (SDA), water, and optional source of nmetal and heating at a

t enperature and time sufficient to crystalljze the. siligaje, [
descri beoﬂ%lt%wadﬁme'ﬁﬁ@c'%ﬁt]%%ttﬁbqyrﬁ% ¢ Jpteupities iaﬁé @a@ﬁgjﬁla{}g; h? ﬁi !ss
invention, ITO.-27 is a crystalline phase which has a uni que 2-di nensi onal
channel s%lgf”é & Pi si ng intersecting 12-nmenbered rings of tetrahedrally
coordi nated atoms. The 12-menbered ring channel s have cross-sectional

di mensi onf)0R2] wee nrhmﬁrm7d:@ateg1abm9@mprasmnvﬁntmd@ﬁyhe&ah:ri@@é fOns by

about 7.1 Angst . [.0020]. Vari ati [ - ' [

occur bezm%w?%xzqgéﬁgaéigﬁ@n%l%ﬁéhéééf%ﬁahﬁub?ﬁp AR fhichs By s Lof" et
e exac 27..struct ure. ' ' R

whet her o gtivpith B el Bt SRR abiqipfioh PG S STMBRI AN and

as- synt he?ﬁilcg]leafél H;%B&drg&lvﬁ i7rcﬁé8e°ss@nti>an s Whichtiriquely defidefcatoiséd/on pattern,

t he essen I'nes o h are given'in Table 2 neasured with Cu Ka

radi at | O_r‘deﬁﬁﬁtéﬂilfm{izw@ﬁmh&ﬁn in Tabts 3 areastiredprith GwKeoradéatian. onand it s
loading in the structure. For this reason the intensities an(cli d- spaci ngs
are gi venVasiatiemgyescur as a function of specific composition, temperature an the fevef

of hydration in the structure.

[0023] In addition, to describing the structure of ITQ-27 by the
interconnections of the tetrahedral atoms as in Table 1 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-27 is illustrated in FIGURE
2 (which shows only the tetrahedral atoms) down the direction of the 12-
membered ring channel. There is a single unit cell unit in FIGURE 2, whose
limits are defined by the box. Table 4 lists the typical positions of each
tetrahedral atom in the unit cell in units of Angstroms. Each tetrahedral atom is
bonded to bridging atoms, which are also bonded to adjacent tetrahedral atoms.
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. Bridging atoms are those capable of connecting two
tetrahedral atoms, examples which include, but not limiting, oxygen, nitrogen,

fluorine, sulfur, selenium, and carbon atoms.

[0024] In the case of oxygen, it is also possible that the bridging oxygen is
also connected to a hydrogen atom to form a hydroxyl group (-OH-). In the case
of carbon it is also possible that the carbon is also connected to two hydrogen

atoms to form a methylene group (-CH,-). For example, bridging methylene



[0022] The ITQ 27 material of the present invention may be calcined to
renove the organic tenplating agent without | oss of crystallinity. This is
useful fowoaedsiossdosng the material for subsequent absor prtras2@sooiber guest
nol ecul es such as hydrocarbons. Themﬁﬁfential i nes, which uniquely define
cal cined/ dehydrated ITQ 27 are shownin Table 3 neasured with Cu Ka

radi ation. Variations occur as a function of specific conposition,
tenperature and the level of hydration in the structure. [0023] In

addi tion f bITE h%7.iSdee O Gefrect | ons of
t he tetr%é@’?g}%%t{g?r{é@ges&l n %E#%HI ggé/hdsﬁﬂj&rzrtg be defined by its unit

cel |, whilpgtsy, Uhdraer! Cirst. 125peaBEN00L)t Bmigmg slfiay axld seléndust r uct ur al
el enents of tHeé material. The pore structure of ITQ 27 is |llus rated in

FI GURE 2afonh hévesbenmsseenliy thentd GRe20alb thraily of SHETORISORS PREETAS-e2BFon of the

12- menbered ri n channe] ere is a sin FI GURE 2,

whose |i M. tzéleage &, @Eaf\’g,r}g,rh, X SCIEHEE gbg P%6§@h§2f%¢%%ﬂgposi tions of

each tetrahedral t M BBwhichChh

tetr ahedhé‘PnQF(?ﬁ?% ﬁ%%‘{]?ee%ghl ﬁlr#j hyaf)érr‘kghﬁ%?gﬁ ar e lgl So bonded t o

ad acent yie W%gf@m@ Seeh RIeHdakscH, 0I5, Broswi. it SlmimabAeao! havi ng
al“'coordinati o

t et rahedr i ncludi ng one or nore of, but not |imting,
l'ithi um hsy B9y 2626 ()1@73Dm®nes tetrahedralratomnnmay mf)é’érﬁboﬂh@@%%r ous,

titanium Cchrom um nmanganes iron, cobalt, nickel.,

zi rconi uuthega;lrystahforg@rﬁ%afﬂiﬁuﬁ? ob IauaRRiC qrIBHNE SPETES, ;ﬁg@ Wfﬁ;n@r Bri dgi ng
atons are t pahl e .of, connect e A npl es whi ch
i ncl ude, by eﬁ PICquaﬁb?tirﬂtde&@"Sietfpaﬂgfgr%%gg 4 %%oﬁfﬁdeosl trO?ﬁ(gsel eni um
and car b&ﬂgg%&%r &k@?@édrpiﬂaté gssﬁaﬁ@ aflf AHHGE BT +i110 Aﬁgﬁhsm foosiss Pl e t hat

the brid en1s also connected to a hydrogen atomto forma hydroxyl
group (- @hd)z cdordinage pesioy. carbon it is also possible that the carbon is
al so connected to two hydrogen atons to forma nethylene group (-CH2-). For
exanpl e, bridgi ng net hyl enegroups hq\gﬂ,l@qen seen in the zirconium

di phosphonate, ML-57. See: C. Serre, Fer ey, J. Mater. Chem 12, p. 2367

(2002). Bridging sul fur and sel eni.um een - 20- 23
famly oﬂ’QﬂthI@mfrt@UQh%{ﬂe@)eﬂt%ms @%mﬂ@}?@a C%“ N%f%g b@?‘lgl&e Feng,
Sci ence 298 . 2366 _(200 I a naNEtHhe SREN 1N
l'ithium H%’Eﬁ R l?ﬁ‘?ﬂg F‘Hﬁ%ﬁg%nldd%%w% g?ttﬁgiﬁ)BW st rugﬁjure %ype See:
M R And%Eéﬁgmé_&ygglgvm S. \/ | m not, Acta

Atom x(A) y(A) z(A)

Tl 2.766 2.568 4.038
T2 11.191 23.531 4.038
™3 11.191 2.569 23.712
T4 2.766 23.531 23.712
T5 11.191 23.531 23.712
T6 2.766 2.569 23.712
T7 2.766 23.531 4.038
T8 11.191 2.569 4.038
T9 2.766 15.619 17.913

T10 11.191 10.481 17.913
T1l 11.191 15.619 9.837

T12 2.766 10.481 9.837
T13 11.191 10.481 9.837
T14 2.766 15.619 9.837
T15 2.766 10.481 17.913

Ti6 11.191 15.619 17.913

T17 9.744 2.569 17.913
T18 4.213 23.531 17.913
T19 4.213 2.569 9.837
T20 9.744 23.531 9.837
T21 4.213 23.531 9.837
T22 9.744 2.569 9.837



Cryst. B29, p. 2626 (1973). Since tetrahedral atons may nov

ot her crystal forces (presence of inorganic or organicyspec?egboggrdue te
exanpl e) ,wonodsypssive choi ce of tetrahedral and bridging atwmzooé/oumnge of
+0.5 Angstromis inplied for the x coqgrdinate positions and a range of +1.0
Angstrom for the y and z coordinate” b@sltl ons. Table 4 Positions of
tetrahedral (T) atons for the | TQ 27 structure. Values, in units of
Angstroms, are approximate and are typical when T = silicon and the

bridgi ng atons are oxygen. pAtom xd Auay(Ap.z{1A) 1TL9WB 766 2. 569 4.038 T2

%é égi gg ?i% _|4_ 038 T3 11. 191 2.569123. 743694 277663 23.531 23.712 T5 11.191
23,331 28, 112 ?52. 766 2.569:523. 712,417 2s5766» 23453% 4. 038 T8 11.191 2. 569
a3 12 . 619 17.913,TI O 45,391 130481 403813 TI1 11.191 15.619

: 2.766 10.481 9.834,T13 15,191 ]506fl98129, 83y T1l4 2.766 15.619 9. 837

T15 2.766 10.481 17.913 T16,11. 1991734 619 1: 913 iy 9. 744 2.569
17.913 T18
4.213 23.531 17.913 T19 4. %éég 835%@35/ glg Igp %3744, 23. 531 9. 837 T21 4.213

23.531 9.837 T22 9.744 2.5 0%%5 93712
T31 9.744 10.481 4.038
T32 4.213 15.619 4.038
T33 2.929 0.000 8.443

T34 11.028 0.000 8.443
T35 11.028 0.000 19.307
T36 2.929 0.000 19.307
T37 2.929 13.050 22.318
T38 11.028 13.050 22.318
T39 11.028 13.050 5.432

T40 2.929 13.050 5.432
T41 9.908 0.000 22.318
T42 4.049 0.000 22.318
T43 4.049 0.000 5.432
T44 9.908 0.000 5.432
T45 9.908 13.050 8.443
T46 4.049 13.050 8.443
T47 4.049 13.050 19.307
T48 9.908 13.050 19.307
T49 1.516 1.574 1.546

T50 12.441 24.526 1.546
T51 12.441 1.574 26.204

T52 1.516 24.526 26.204
T53 12.441 24.526 26.204
T54 1.516 1.574 26.204
T55 1.516 24.526 1.546
T56 12.441 1.574 1.546
T57 1.516 14.624 15.421

T58 12.441 11.476 15.421
T59 12.441 14.624 12.329

T60 1.516 11.476 12.329
T61 12.441 11.476 12.329
T62 1.516 14.624 12.329
T63 1.516 11.476 15.421
T64 12.441 14.624 15.421
T65 8.4594 1.574 15.421
T66 5.463 24.526 15.421
T67 5.463 1.574 12.329
T68 8.494 24.526 12.329
T69 5.463 24.526 12.329
T70 8.494 1.574 12.329
T71 8.494 24.526 15.421
T72 5.463 1.574 15.421



- 12 - T23 9 . 744 23 . 531 17 . 913 T24 4 .213 2 . 569 17 . 91
15 . 619 4 . 038 T26 4.213 10 .481 4 . 038 T27 4.213 15 . 619 23 T§?29T254g
744 10 wWORMeaB5305712 T29 4 . 213 10 . 481 23 . 712 T30P@T/WUSZEH/0dd26 619 23
712 T31 9 . 744 10 .481 4 . 03 8 T32.4 . 213 15 . 619 4 . 03 8 T33 2 . 929
0. 000 8 . 443 T34 11. 028 0 . 000 & 13243 T35 11 . 028 0 . 000 19 . 307
T36 2 . 929 0 . 000 19 .307 T37 2 . 929 13 . 050 22 .318 T38 11 . 028 13
050 22 .318 T39 11 . 028 13 . 050 5 . 432 T40 2 . 929 13 . 050 5 . 432 T41
9 . 908 0. 000 22 . 318 T42p74k . 04%d. 000622 . 3136143 4 . 049 0 . 000 5
-482 T44 9 . 908 0 . 000 5 7A32 T45:& . £08743 1.960 8. 443 T46 4 . 049 13
-5120185 443 TA7 4 . 049 13175 05051963 3014 548 926.208 13 . 050 19 .307 T49 1
. 574 1 . 546 T50 12 .44l 244 b 131946 THA 202 .441 1 . 574 26 . 204
T52 1 . 516 24.526 26 .204 J53 12, A4l 24 47526,@604204 |

T78 8.494 14.624 26.204

T79 8.494 11.476 1.546
T80 5.463 14.624 1.546
T81 0.000 5.086 7.648
T82 0.000 21.014 7.648
T83 0.000 5.086 20.102
T84 0.000 21.014 20.102
T85 0.000 18.136 21.523
T86 0.000 7.964 21.523
T87 0.000 18.136 6.227
T88 0.000 7.964 6.227
T89 6.978 5.086 21.523
T90 6.978 21.014 21.523
TS1 6.978 5.086 6.227
T92 6.978 21.014 6.227
T93 6.978 18.136 7.648
T94 6.978 7.964 7.648
T95 6.978 18.136 20.102
T96 6.978 7.964 20.102
T97 2.956 5.057 8.417

T98 11.001 21.043 8.417
T99 11.001 5.057 19.333
T100 2.956 21.043 19.333
T101 11.001 21.043 19.333
T102 2.956 5.057 19.333
T103 2.956 21.043 8.417
T104 11.001 5.057 8.417
T105 2.956 18.107 22.292
T106 11.001 7.993 22.292
7107 11.001 18.107 5.458
T108 2.956 7.993 5.458
T109 11.001 7.993 5.458
T110 2.956 18.107 5.458
T111 2.956 7.993 22.292
T112 11.001 18.107 22.292

T113 9.934 5.057 22.292
T114 4,023 21.043 22.292
T115 4.023 5.057 5.458
T116 9.934 21.043 5.458
T117 4.023 21.043 5.458
T118 9.934 5.057 5.458
T119 9.934 21.043 22.292
T120 4.023 5.057 22.292
T121 9.934 18.107 8.417
T122 4.023 7.993 8.417



T54 1 . 516 1 . 574 26 .204 T55 1 . 516 24.526 1 . 546 T56 12 .441 1

1. 546 T57 1 . 516 14 . 624 15 .421 T58 12 .441 11.476 15 .421 T59 12 ?221
14 . 624 Wd 200638830360 1 .516 11 .476 12 .329 T61 12 .44PCTAUS2ebBM4cs . 329
T62 1 . 516 14 . 624 12 . 329 T63 1 . §16 11 . 476 15 .421 T64 12 .441 14 .
624 15 . 421 T65 8 .494 1 . 574 15 .~ ¥21 T66 5 .463 24 . 526 15 .421 T67 5
.463 1 . 574 12 .329 T68 8 .494 24 . 526 12 . 329 T69 5 .463 24.526 12 . 329
T70 8 .494 1.574 12 .329 T71 8 .494 24.526 15 . 421 T72 5 .463 1 . 574 15

. 42140226 - 13 - T73 8.4947143 624410546 iEl405. 468321. 476 1.546 T75 5. 463
14.624 26.204 T76 8.494 11.4%b 26920 T77 $346319483476 26. 204 T78 8. 494
14.624 26.204 T79 8.494 11.436 1.246,3T8075¢4k63 1943624 1.546 T81 0.000 5.086
7.648 T82 0.000 21.014 7.648,383 9.900 598672014623 T84 0. 000 21.014 20. 102

T127 9.934 7.993 8.417
T128 4.023 18.107 8.417
T129 0.000 2.598 5.641
T130 0.000 23.502 5.641
T131 0.000 2.598 22.109
T132 0.000 23.502 22.109
T133 0.000 15.648 19.516
T134 0.000 10.452 19.516
T135 0.000 15.648 8.234
T136 0.000 10.452 8.234
T137 6.978 2.598 19.516
T138 6.978 23.502 19.516
T139 6.978 2.598 8.234
T140 6.978 23.502 8.234
T141 6.978 15.648 5.641
T142 6.978 10.452 5.641
T143 6.978 15.648 22.109
T144 6.978 10.452 22.109
T145 0.000 0.000 7.528
T146 0.000 0.000 20.222
T147 0.000 13.050 21.403
T148 0.000 13.050 6.347
T149 6.978 0.000 21.403
T150 6.978 0.000 6.347
T151 6.978 13.050 7.528
T152 6.978 13.050 20.222

[0025] The complete structure of ITQ-27 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-27, 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.

[0026] Although the Cartesian coordinates given in Table 4 may accurately
reflect the positions of tetrahedral atoms in an idealized structure, the true



T85 0.000 18. 136 21.523 T86 0.000 7.964 21.523 T87 0.000 18.1

0.000 7.964 6.227 T89 6.978 5.086 21.523 T90 6.978 21.014 21.3236fs%76Tg$8
5.086 6. A%0 2066A58309/8 21. 014 6.227 T93 6.978 18. 136 7. 648T1/M34008/090236 7 964
7.648 T95 6.978 18. 136 20. 102 T96 6.978 7.964 20.102 T97 2.956 5.057 8. 417
T98 11.001 21.043 8.417 T99 11.001 5- 37 19.333 TI 0O 2. 956 21.043 19. 333
TIA 11.001 21.043 19.333 T102 2.956 5.057 19.333 T103 2. 956 21. 043 8. 417
T104 11.001 5.057 8.417 T105 2.956 18.107 22.292 T106 11.001 7.993 22.292

T10 :
1116 2 o8usgte et iy dSorndd by tnd g Ricy bepterl i) o> 20,

T113 9.9
T113 9. 93 3c QB 20nR0% Sibwh th DAReALalfA. 22. 202 T115 4.023 5. 057 5. 458

[0027] 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).In a
microporous framework, each tetrahedral atom, N,, (T-atom) is connected to N;
= 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 No 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%7

Table §
Coordination sequence for ITQ-27 structure.

atom atom

number label coordination sequence
1 T(1) 4 12 20 32 50 74 101 135 167 203 254 307 347
2 T(2) 4 12 22 32 45 69 101 137 167 199 244 303 362
3 T(3) 4 9 18 32 52 78 105 130 164 213 264 310 350
4 T(4) 4 12 20 34 50 67 100 141 178 214 232 278 364
5 T(5) 4 11 21 34 49 72 101 138 177 204 243 292 353
6 T(6) 4 12 20 28 49 69 100 136 166 201 245 292 353
7 T(7) 4 12 24 32 40 66 108 136 168 196 240 298 368

[0028] One way to determine the coordination sequence for a given

structure is from the atomic coordinates of the framework atoms using the
computer program zeoTsites (see G. Sastre, J.D. Gale, Microporous and

mesoporous Materials 43, p. 27 (2001).

[0029] The coordination sequence for the ITQ-27 structure is given in. The

T-atom connectivity as listed in Table 1 and is for T-atoms only. Bridging



T117 4.023 21.043 5.458 T118 9.934 5.057 5.458 T119 9. 934 21. 043 22. 292
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18. WO 2005883 T124 9.934 7.993 19. 333 T125 4. 023 PCPAB208/031236 T126
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13. 050 21.403 T148 0. 000 13.050 6.347 T149 6.978 0.00Q 21. 403
that in a particular crystal of a material having a framework structure, it 1s

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. space group
symmetry. |

[0030] 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 (-OHy), 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).

[0031] The invention also includes a method of synthesizing a crystalline
silicate composition of ITQ-27 having the diffraction pattern similar to Table 2
by mixing together a source of silica, organic structure directing agent (SDA),
water, and optional metal, X, with a composition, in terms of mole ratios; within

the following ranges:



T150 6.978 0.000 6.347 T151 6.978 13.050 7.528 T152 6.978 13. 050 20.222

[ 0025] The conplete structure of ITQ 27 is built by connecting nultiple
unit cel Iwoasosssioned above in a fully-connected three- gcoasseosnad22e
framework. The tetrahedral atoms in -oh&-unit cell are connected to certain
tetrahedral atons in all of its adjacent unit cells. Wiile Table 1 lists
the connections of all the tetrahedral atoms for a given unit cell of

| TQ 27, the connections may not be to the particul atomin the sane unit
cell but to an adj &, unit cell. Al of the corﬂa&i:ti%ns listed in Table 1
are such that they _are té t he cl osest tetrahedral é ) atons, regardl ess of
whet her they are i A {eYQanme unit cell or in adja?c' t unit cells. [0026]

Al t hough the Carte?pa.g coordinates given in Tabl g4 omy accurately reflect
the positions of tetr Qédral atons in an idealized structure, the
truestructure can be nore accurately described by the connectivity between
t he framemdrpreferabty veithintbevfollowingiangas:above. [0027] Another way to
describe this connectivity is by the use of coordination sequences as
applied to rricroporIQ/J?Ofrarrev\or ks by WM Meier amdg-H§. Meck, in the
Journal of Solid State €hemistry 27, p. 349 (1979). In a nicroporous
framework, each tetgahedogl atom NO, (T-atom isSe@finected to N1 = 4

nei ghbori ng T-atons through bridging atons (typically oxygen). These

nei ghboring T- at oneXAY©,t hen connected to N2 T-at®nslin the next shell. The
N2 atons in the second shell are connected to N T-atons in the third shell,

and so on, d%gpaﬂ_%@{rﬁ(gﬂ dapaBfdl of t@ﬁ‘h‘ﬁ@(ﬁgl éﬁlﬁéinaﬁblﬁ@ulblﬁ'@ﬁ ont @F neorergfiB, if a

T-at om i &4 ered ring, at the fourth shell the NO atomis not

count ed Sg5ORT Fel I'e, B&T ZiQ CriyMg/Ca\dN, Bes MimtAsydo) SgySbalicend dirnat i on
sequence can be determ ned for each unique T-atomof a 4-fonna§}a§d net of
T-at ons. rhbee preférebiynand ommote wivalenianetals sapablenfdetrabedral GQUIRAIGN, each

shell. NO =1 N <4 N2 <12 N3 £ 36 NK.£ 4.-31 1 e di Fon
sequence gk eyenanore @P%%@%ﬁ'r@e %ﬁ‘@ﬁfea?%&ﬁerﬂ]l‘?msms ég@%" ‘Ac‘gc?ggiqfr?a?ﬁ gtr}} sequence
is Si alone or in combination with any other tetravalent metal capable of

tetrahedral coordination such as Ge and Ti.

[0032] Said organic structure directing agent (SDA) is preferably diphenyl-
dimethyl-phosphonium. See FIGURE 1. Sources of silica can be colloidal,
fumed or precipitated silica, silica gel, sodium or potassium silicates, or organic
silicon such as tetraethyhlorthosilicate, etc. Sources of metal can be boric acid,
germanium(IV) ethoxide, germanium oxide, germanium nitrate, aluminum
nitrate, sodium aluminate, aluminum sulfate, aluminum hydroxide, aluminum
chloride and various salts of the metals X such as iron nitrate, iron chloride, and

gallium nitrate, etc. The mixture is then heated at a temperature and time

sufficient to crystallize the silicate.

[0033] To the extent desired and depending on the X ,03 /YO, molar ratio
of the material, any cations present in the as-synthesized ITQ-27 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, €.g., ammonium ions and mixtures thereof. Particularly

preferred cations are those which tailor the catalytic activity for certain



1 T(l) 4 12 20 32 50 74 101 135 167 203 254 307 347 2 T(2) 4 12 22 32 45 69
101 137 167 199 244 303 362 3 T(3) 4 9 18 32 52 78 105 130 164 213 264 310
350 4 T(4yv020d46d528534 50 67 100 141 178 214 232 278 364 PBT/MS2)05440236 21 34
49 72 101 138 177 204 243 292 353 6 Tég) 4 12 20 28 49 69 100 136 166 201
245 292 353 7 T(7) 4 12 24 32 40 66 1087136 168 196 240 298 368 [0028] One
way to determ ne the coordination sequence for a given structure is from
the atom c coordinates of the framework atons using the conputer program

zeoTsite JelkiidRl ARRY SR pesaldat eri al s
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i S gi ven gnd- mdfass If GreupsARANEEA]L YViAy \as, 1B STBIIIB, INB| WBL V] VHEBf or
T-atonms only. Bridgingatons, such as oxygen usually connects the. T-atons.

Al t hough amisVTIH bf thePaaodind sbleof theBlenwaits.o ot her T-at oms t hr ough bri dgi ng
atons, it is recognized that in a particular crystal of a material having a
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connecte ne ano ons non-connectivity I ncl ude; but are not

limted %d&@i&fgf bﬁ@lﬁic@@céﬁvérb@nqﬁﬁeéss% pangcidaslyoaganianonipounds ect s

sites caused r exanple, vacancies in the crystal. The franmework
listed i mo"ﬁabfmﬂpmud:s%bimhﬁhng nmzuty of priesent qommﬂl;ﬁmlémdbma s conposition,

unit cell dinensions or. s t
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5 or ' cc&ﬁ ?fgj% SR %%@?ﬁb?ﬁﬁéﬁzﬂnﬁioﬁ B, B S coriBformy D
ydrati o SRMA lading h

and al umnwnum(a,'qlilfa at gnms iﬂné%tgﬁ&geolé%ur@tsw?%ﬁfsgﬁ#cgﬁ%ethat @g?%%mnlg? bgrglu:o

coor di natealystspinelute those requiing atcatalysifwitlaneid aetivéiyul es (- OH2), or of
hydr oxyl groups (-OH). For exarrpl e, the nol ecular sieve AlPOX-34 is known

to rever cha t he. ' rom 4-
coor di nats@Bll%] SGH%(ENQ ﬁﬁ-}d %%7 Wiﬁﬂgsm IeI‘S:%;}cF‘% t?, A. Tuel et
al. in J. wﬂ%ﬁ%w@@ﬂeaﬁr&@@vlﬂﬂheﬁﬁﬁa {e30Q0ipha Mahiesisalnsap omd:tbe that some
framewor k T-atons can be coordinated to fluoride atons (-F) when materials
are prepanditation 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-1). 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).

[0036] 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



in the presence of fluorine to make materials wth 5-coordinate T-atons as
described by H Koller in J. Am Chem Soc. 121, p. 3368 (1999). [0031] The
i nvent i orwels@/dssesudes a net hod of synthesi zi ng a crystalriisa@ssideeat e
conposition of ITQ 27 having the diffraction pattern simlar to Table 2 by
m xi ng together a source of silica, bllgéni c structure directing agent
(SDA), water, and optional netal, X, with a conposition, in terns of nole
ratios, within the following ranges: RfFYO2 0.01 - 1 H2O Y2 2-50 X YOQ2 O -

.2 and pr gear Ioéin ';Bﬁﬂs,ti?galftﬁmﬁiw B&:F Fﬁgﬁ%icafﬂlys\i%f Qertain orpati’Q) Y2 5 -

20 X/ Y I's 'any netal "capabl e of tetrahedral coordination such
as one ofe ADhPdRIcafbonGBonNsiohaeadtionsBe, P, Zn, O, My, Co, Ni, Be, M, As,
In, Sn, Sb; Ti, and Zr, nore preferably one or nore trivalent netals

bl f h I di i , Y .
o the eltbHRf o5 When uied A RalyAT g Sy Tl TR GHR! GhFbaRDmBRR, O 0L
any. ot Neteck SR8 SAN nYRIGHenifE Bbphet ChicARUGAkseO Ntk On such as Ge

and Ti. 1C ctu recting agent (SDA) is preferably

di pheny! djsRbA¥hnmD AesRReNhivke], Sobal) ShBmilkm, Butgaessebor ailobtanesl be
colloidal, funmed or precipitated silica, silica gel, sodiumor potassium
si | i cat essuchmsphwtamitdinsited topplatimmm et paBadigm Whsroa hydgenation: ot c.

Sources of metal can be boric acid, germniunl et hoxi d € ni um

oxi de, gelehydAraganation duaction ﬁﬁ?%ﬁrﬁ‘ﬁ‘iﬁ{rﬂ%& u&&?%’rﬂogpﬁﬁ?% eegl @gﬁm num

sul fate, alum num r.QXxi B ' dﬂ;ffo t he
metal s X SORUPSILOR E&g"a& {)fgq-gxa},sﬁﬁéﬁé’@] ’%%?Q%%gﬁg‘g%gﬁ(% u nsitil'?élg?(()a,fﬁeet c. The
m xture i P&g&H@Aaél BehiCBRE! AhHifu@DN S #nl the sautfure) iemreguatedyst al | i ze
the sili cezitt%&%% ] To t%eeextmegﬁt desired and degl)_ﬁ:ndi ngﬁomrf %he X238 /YR
mol ar r attheredi ot hetinmmtety physicalhyadmbiedrtberawithifudbrearpeonent sgmbResi zed

| TQ 27 can be replaced in accordanfe w th_techni gﬁljes weld .known in the art

by ion exoruageates! it obPRLP 1icch G sTOTSXAMIHE Y- 1B %Eﬁ‘stffg(’fjég?‘i"b%’ i ncl ude
metal i On@éau%dfﬁ—%t} with & softifbn 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.

[0038] 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 placing the ITQ-27 in a vacuum, but a longer time is

required to obtain a sufficient amount of dehydration.

[0039] 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



hydr ogen precursor, e.g., amoniumions and m xtures thereof. Particularly
preferred cations are those which tailor the catalytic activity for

cert ai nhywloeo@vdsssesconver si on reacti ons. These incl ude lrg@rusg®s/0402a6 e earth
netals and nmetals of Goups IIlA IIIA, IVA VA IB, 1IB, II1B, VB, VB,

VIB, VIIB and VIII of the Periodic Tégpe’ of the Elenents. [0034] The
crystalline material of this invention can be used to catal yze a w de

vari ety of chem cal conversion processes, particularly organic conpound
conversi e ApRERSHE Teld MElth A iR Of siACEARAmARTGRAE! add srlst rial -

| mpor t ance. anpl es of chem<Tal conversion processes which are effectively
cat al yzedphriahih esnjaheidr Metht erivadrysfal tit. scombiaeditberewtith ortpreséntor i n
conmbi nation with one or nore other catalytically active substances

i ncl udi ngluridgesynthesis af thermeve arystalswhich is@ctiye. endsto ehapgertheg a cat al yst
with acid activi ty.d}0035] .Thus,_ in its active.formlLTO 27 can exhibit a

hi gh aci CoRversien gnd/prselrciwity o hrcAlalystin feriin RESAME FAYIMON Al bha val ue
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catalyst ‘and It gives the relative rate

constant (JiRbfiod i@ in ﬁ%é‘ﬁes(ﬁmﬁt/?foﬂu@fs Rerbe/obtaiedafconstmtaliy amdr . uni t
tinme). It 1s based or% the activity of silica-alumna cracking catalyst

t aken as @dedlyprichmit einyflBgine chesmeans-forebatrodling the rakpofrgagtiomest i s
described in U S. Pat. No. 3,354,078; in the Journal qf Catalysis 4, 527
(1965); 6Thespgnytetals)may g iBAQTPOTHC] FYBFAIIREY QOB OA¥ ¢t her ei n by
Used her drattonith tRiEkaOlGn oo i Tuf REC A Bt e ERRLSLLARS Y LTS 7o
rate as desger] i tbndifiohl &Sala whatetiak! 1. SabRlyY Sb:6d6S, et@Ifur(ctidA0) .

[ 0036] When uggﬁﬂa@bggggggklﬁl{ﬁ?h?ﬁseacryst a?l |1ne ma{yeri al _ofe tﬁe I nvention
may be sudyiiatied fopthy easlyenit isalesarablecopaovidera cdtalyst hawing gogd igiresh

constituent. This is conveniently effected by thermal treat né: i n which
the as- sysitemgth bechuse i cpaImersiahase ids desizahle to prevent éheo‘Fat%g'gT 281 about
370° C for . least 1 m nut d general no 0 VWi | e
subat nmos plPFQ;\tUélgﬁﬁ)é%% e P@ﬂf%gﬂ@rfﬁﬁ%% . fl:%'re % %Eaglta%xgi?(%ratﬁ)h? g b é?drée?%p :5§e

at nospher{d ¢ . p ' [ ' St ot ef nal

fr oat nont PERUERIREE pbrmdfy dty fhe AR LMz S P E R TRne e

t her mal | ythbrcggﬂyaﬁ_ product, especially in its nmetal, hydrogenand ammoni um
forms, is particularly useful in the catalysis of certain organic, e.g.,

Yot ocer b EO SSsh el SSSBR BT SR AR titial ok he
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.

[0041] 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.



conbined with a hydrogenati ng conponent such as tungsten, vanadi um

nol ybdenum rhenium nickel, cobalt, chrom um manganese, or a noble netal
such as, wotwewmtssiosm ted to, platinumor palladi um wher @Ca/Us2005/040226

hydr ogenat i ondehydr ogenati on functi or2lis to be perfornmed. Such conponent
can be in the conposition by way of co-crystallization, exchanged into the
conposition to the extent a Goup MA elenent, e.g., alumnum is in the

tructure, i ted therei i nti.mat el.y. i cakly adni: her ewi t h.
Such  complt " comnnesatips epmorons A bRoy AivigeERiing AP [T B
inth f. plati .t i | 1 dﬂgﬁl AR hhd
Iplnat i ﬁuﬁﬁfﬁggm?c%ﬁ‘ﬁéa%% V%&Mﬁ&’s‘;{%ﬁ? ‘Vé\fg%gl g?lzl'?lh%m éo%pounggdupgr at hi s

purpose iyngl i 6 hgfc%ﬁ{e 9% :vsgightaaﬁldjmofé addanigupartichbirlydwhandhesar i ous

conmpounds ‘contal ni num am ne conpl ex. [0038] The crystalline
mat eri al cafngokits id prepatadan, theierm efibbadspth tetrange a8 abeutaditoa@itlor as a
catal yst in an organi c conpound conversion process should be dehydrated, at
| east paméight percamtiof thepomPosid®e 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 agg&mheri moﬁ%ﬁ% %@H&Qllﬁtrawﬂﬁﬁtﬁmdﬂtheiiﬁvmﬁﬁsméﬂmf or

bet ween monutes 'a . " Dehydration can al so be perforned at room

t enper at yh B¢ pyadeiciny saxheyght HelloWiggldkamples aeequesentedit a | onger tinme is
required to obtain a sufficient amount of dehydration. [0039] As in the

case of Wiysts, it my be desirable to incorporate the new crystal
wi th anot ial resistant to the tenperatures and other conditions
enpl oyed i n organi c conver si . .Sych materials include active and
i nact | ve BRAMPRE : Synthesis ofcdiphenyl-dimethylrpRospaaniii ng zeolites as well as
inorganic materials such as clays, silica and/or netal oxides such as

al um na. Jﬁbm]' at t ghemyhdifylaiibdediylgstiosphoniynoemplaiengs shown ihe for m of

gel ati nouspreci pitates or "gels including m xtures of  sil Lé’ta rhd net al

a

oxi des. SGUREA , weseotitained bycosfhytasianoet diphenylneospbine Wity methyl o
conbi ned therewith or present durin esis of the n s |, which is
active, tiedile inghlorafpya ith edgﬁws%éﬁgm- iﬁwg@{@&qqﬂvggegfté‘mﬁl cat al yst
in certain organi.c conver.si [ ' ight.ably serve
ae i | errsteorgnergnrorde SNDATERRRS A ARE, ok R b ANerighi 20 Lo that

broduct s ) BY0QRsahBHbAARAIYIFRIphirRNaouss vy th SDaut oftspbmpiangl ot her

means for  controlTing of reaction. .
under nitrogen atmosphere (or in absence of water). 9.55 g of potassium

carbonate sesquihydrate was then added and the mixture was stirred. Finally,
24.60 g (0.173 mol) of methyl iodide was added dropwise. After 48 hours, 8 g of

methyl iodide was added again and the mixture was left for a total time of five

days.

[0045] Using standard methods, the isopropanol was eliminated and the
solid washed with chloroform. The product was then dissolved in chloroform.
The chloroform was evaporated and the solid was washed with diethyl ether and

dried under vacuum. 18.426 g of diphenyl-dimethyl-phosphonium iodide was
obtained (93.2 %wt. yield).

[0046] This 18.426 g of diphenyl-dimethyl-phosphonium iodide, previously
dissolved in water, was converted to the corresponding hydroxide with 58.15 g

of an anionic exchange resin in batch overnight, yielding 183.52 g ofa027M



These materials may be incorporated into naturally occurring clays, e.g.,
bentonite and kaolin, to inprove the crush strength of the catal yst under
conmmer ci avoep@vmssiong conditions. Said materials, i.e., ecagsomeoiades, etc.,
function as binders for the catalyst. It is desirable to provide a catal yst
havi ng good crush strength because i-2Zonmercial use it is desirable to
prevent the catal yst from breaki ng down into powder-like materials. These
cl ay and/ or oxide binders have been enployed normally only for the purpose

o e b oS B ROt D0 shphang oo
nont nor i h,{a?g&;gh%aeﬂ%gg%gﬁnﬁ sBﬁf@ely which famlies include the

subbent o aolins commonly known as Di xi e, MNanee, Ceorgia
and Florida clays or others in which the main mneral constituent is
hal | oysi MRILE i § piglof I8 Q-dAcrite, or anauxite. Such clays can be
used in the raw state as originally mned or initially subjected to

cal ci nat |l oC] IThE SaABL (Pl GhREH oal uiwdtydeationnal Ebmitioss imef ul f or
e

conposi ting th resent crystal also include inorganic oxides, such as
silica, ZTefleAlimd dthinkik atechagnedives ahdcphtineussitirming£romraigelioft ur es
thereof. [0041] In addition to the foregoing materials, the new crystal can
be conposompdsiionh a porous matrix material such as silica-al um na,
silicamagnesia, silica-zirconia, silica-thoria, silica-beryllia,
silica-titania asSy®}08d4teLOgr Y. FoMeEhRQHs (5@ Fas4.2 H,0
silica-alumna-thoria, silica- alumna-zirconia silica-alum na-magnesia and

silica- ia-zirgeonia. i i ' i vi ded
cryst al | 0 or P IS8 REF ) 73 2of RlyatifforkiRiftate FTECR) IRV £1L
crystal - GoqhEinifA1GbASpbLRI waRUlydolifeings.00¢ gfaiphenylfimathyht and mor e
usual Iy, particu arI}W\%Ren the conposite is prepared in the farmof beads,
in the r phpsplniabdutdraxide Maith, BOH)sphHionpwith @rfongeniradon @ﬁ@oﬁ te. [0043]
In order to nore fully illustrate the nature. of, the invglgéi Ji ﬁﬁg&e
manner ofmel N0 g phsoluting, Thew the musHiIrs Jvasslifiaded IoPEL 16 e&%te%. MPLES
EXAMPLE 1. Synt i s of diphenyl-di i ;

di pheny! 16§ %?ﬁ\‘gﬁj@ﬁ%ﬁﬁ%ﬁﬁﬁ?ﬁei@é’@lgﬁgﬁg S o&m@anﬁg}gg%%éﬂ%n%g “obt ai ned
by met hyl atd an.eda. #iRiRHY.Pheorhi AE seldtfon@8bkvt.) was added and the

mixture was homogenized by stirring and autoclaved at 150°C under tumbling

for 64 days. The solid recovered by filtration, washed with distilled wate; and
dried at 373 K is pure ITQ-27.

EXAMPLE 3: Synthesis of ITQ-27

[0049] The synthesis of ITQ-27 was carried out by hydrolyzing 0.32 g of
aluminum isopropoxide and 11.50 g of tetraethylorthosilicate (TEOS) in 95.04 g
of diphenyl-dimethyl-phosphonium (Me,PhyP) hydroxide with a concentration
of 0.29 mol/1000 g of solution. This mixture was concentrated under stirring
and the alcohols formed in the hydrolysis were totally evaporated. 1.14gof a
HF solution (48.1 %wt.) was added and the mixture was left under stirring until
complete evaporation of the excess water. Seeding crystals of ITQ-27 with a
small amount of amorphous material were added (5 %wt. respect to the total

silica in the mixture). The composition of the gel was:

Si0,: 0.014 A1,05: 0.50 Me,Ph,POH: 0.50 HF: 3 H,0



iodide in chloroformin the presence OK2CO3. It was then converted to the
correspondi ng hydroxi de with an ani oni c exchange resin in batch overnight.
10. 80 g (WoQbé&/msedoy of di phenyl phosphi ne was di ssol ved PoTAS2005/000226

i sopropanol under nitrogen atnosphere3or in absence of water). 9.55 g of
pot assi um car bonat e sesqui hydrate was then added and the m xture was
stirred. Finally, 24.60 g (0.173 nol) of nethyl iodide was added dropw se.

After 48 hours, 8 g of nethyl iodide was added again.and the m xture was
| eft f or Thetmbdiret Washested m@erctapﬁzhngouﬂqﬂqysl%(g %@HH%%%GW%Y"’% he

i I | i m nat.ed dth Ld hed, W : Th

o ool HemAd Aays (A ReaTPORE Vi RWEdILrr The RATEle AR LR T i and

th [ ith diethyl eth d dried d 18. 426 f
e So '%ﬁﬁ@éﬁ??%ﬂ i ethyl ether an ri ed under vacuum g o

di phenyl Sphoni um i odi de was obtained (93.2 % . yield). [0046]
This 18.426 g of diphenyl-dinephyl-ghosphoniun1ip ide,(g{evio sl y,di ssol ved
i n wat er [0086] conhet¥day diffiastienpe Q@tﬁﬁ:ﬂlﬁgmﬁgﬁ‘&agi‘?&@ jand eadciped IS o 4
ani oni ¢ exchange_resin in batch.oyerni ght, . yi.el dj a 0.27
Msol ut i oﬁhgwndnﬁg{%-ﬁcﬁ @W?n%m%ﬁi%m@%?g%g.?g?%éyg}ﬁfelichange
yield) thaj .w Ar Holdesibn OfThe TO- 27
[0047] TI‘FQ{%VFA mﬁ?%f’%i@v@@?a%gﬁ%@ﬁwe@r 5%‘%& hoeg%ﬁrm g%di tions in
Teron-I&Qﬁﬂuﬁﬂﬁ%ﬁkggﬁasteel aut ocl aves and continuous stirring froma gel

I Q2

of conposition: : 0.014 Al233 : 0.50 Me2Ph2PCH : 0.50 HF : 4.2 HO

[0048] In this synthgsjs, .9.73 9 tetraethylorthosilicate (TECS) and 0. 28
g of alum niumi sdpPg {ﬁﬁr&’é;e\%?%zﬁ dpc{gi zed in 86.01 g of

di phenyl - di net hyl pho [ d ' (Me2Ph2PCH) solution with a
concentration of C. Zglﬂ%:bpg%%%xgﬁ%? sofution. Then, the m xture was stirred
at room tenper at ur, ang 2Acnpyecur sors were conpl etely
© Nfitidpotdiofiimandl 2Aonsre I etel
el c

hydr ol ysed and the g ncentrati on was reached. Finally, 0.97 g of a HF
sol ution (48 % .)e WRsreadida@taand.7tAe m xture was honogeni zed by stirring
and autocl aved at 1500C under tunbling for 64 days. The solid recovered by

filtration, washed with distilled waigjjegnd dried at 373 Kis pure | TQ 27.

EXANPLE 3. Synthesis of kl%r %i7fﬁaction lines for as-made ITQ-27

oTheta + 0.2 (°) d-spacing (A) I/Io (%)
6.45 13.69 94
6.96 12.69 25
7.98 11.07 100
9.47 9.34 17
12.64 7.00 12
12.86 6.88 31
14.36 6.17 18
18.19 4.87 83
18.80 4.72 39
18.96 4.68 30
19.48 4.55 9
19.85 4.47 41
20.91 4.24 82
21.83 4.07 58
23.23 3.83 75
24.59 3.62 66
25,42 3.50 45
25.78 3.45 64
26.24 3.39 21
26.58 3.35 96
27.81 3.21 24
29.32 3.04 25
30.03 2.97 17
32.18 2.78 16
35.68 2.51 11
38.92 2.31 8



[0049] The synthesis of I1TQ 27 was carried out by hydrolyzing 0.32 g of
al um num i sopropoxi de and 11.50 g of tetraethylorthosilicate (TEGS) in
95. 04 g olodn@nsssos- di met hyl - phosphoni um (Me2Ph2P) hydr exirds2eusioln2as
concentration of 0.29 nol/1000 g of solution. This m xture was concentrated
under stirring and the al cohols formeédin the hydrol ysis were totally
evaporated. 1.14 g of a HF solution (48.1 %t .) was added and the m xture
was | eft under stirring until conplete evaporation of the excess water.
Seeding crystals of 1TQ 27 with a ~_nount of anorphous material were

a

T

|

le 7' . e
added (5 %M. respect tgQ the.total Sill ! %t ure). The conposition
of the gel was: SiC2: o%o'. fX% ra‘&%‘.ﬁ%‘?ség %%?B%‘gmﬁo.so HF: 3 H2OThe

m xture was heat ed2 @ggri ngb(loi)ng d-Bpd@hkonk) i nedrabai®l ess steel
autocl aves for 48 days.g Lige product was7pure | TQ 27100The sanpl e was
calcined in air to 5800ohor 3 hours.14.6050] The X-nay diffraction pattern
of this material as madeocand cal ci nedii®4shown in FY8URE 3 and given in
Table 6 and Table 7. The4orosity of thalcal ci ned | ¥® 27 sanpl e was
nmeasur ed by adsorbi ng i2tfogen and aréoﬁ? The resul ¢ obtai ned are: « Bet
surface area: 450 n2/g12-&8 cropore ar@a®%434 np/g -é cropore, volune: 0.21
cnB/g « Pore dianeter: $:¥ A Table 6 % Pay diffractign lines for as-nade
| TQ 27 2Theta + 0.2 ( yoH-spacing (A),4/10 6 . 45133 . 69 94 6 . 96 12 .
69 25 7 . 98 11. 07 10@ 994 47 9 . 34,04,12 . 64 7 5000 12 12 . 8 6 6 . 88
31 14 . 366 . 17 18 £8 ec1 9 4 . 87483518 . 80 4 3872 39

23 '

.18 3.83 57
24.68 3.60 58
25.42 3.50 13
25.71 3.46 32
25.92 3.43 13
26.41 3.37 11
26.68 3.34 60
27.99 3.18 18
29.32 3.04 15
30.00 2.98 8
32.17 2.78 7.
35.43 2.53 14
35.98 2.49 7
37.73 2.38 7
38.49 2.34 10



18 .

83 4 .

7 X-ray diffraction lines for calciné
(A /1o (% 6.40 13.79 100 7.
6.93 11 12.89 6.86 11 18.17 4.

96 4 . 68 30 19. 48 4 . 55 9 19. 854 . 47 41 20 . 91 4 . 24 82 2 1 .
07 58 23.23 3 . 83 7524 . 593 . 6266 25 . 42 3 . 50 45 25 .
.2542064 A90 28¢6/353053 9 21 26. 58 3 . 35 96 27 . 81 3. 21pre4/uR28)5/04826 3 .

78 3
04

03 2. 97 17 32. 18 2.78 16 3%5. 68 2 . 51 11 38 . 92 2 . 31 8Table
[T

60 22.06 éLQQ?INfSB 23.18 3.83 57 24.68 3.60 58

, 1. A synthetic crystalline material having a framework of
tetrahedral atoms (T) connected by bridging atoms, the tetrahedral atom
framework being defined by connecting the nearest tetrahedral (T) atoms in the

manner shown in Table 1 of the specification.

2. The crystalline material of claim 1 wherein said tetrahedral
atoms include one or more elements selected from the group consisting of Li,
Be, Al, P, Si, Ga, Ge, Zn, Cr, Mg, Fe, Co, Ni, Be, Mn, As, In,, Sn, Sb, Ti, and
Zr.

3. The crystalline material of claim 1 wherein said bridging
atoms include one or more elements selected from the group consisting of O, N,

F, S, Se, and C.

4. A synthetic porous 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:aX203:YO2-nH20 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, a, and n are real numbers 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.

7. The calcined dehydrated material of Claim 6 wherein said
crystalline material has a composition aX203:Y02-nH20 where X is one or

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

Q 27 Theta + 0.2 i(°) d-spacing
01 12.59 13 8.01 11.04 78 9.49 9.31 11 12.76
88 52 19.00 4.67 73 19.94 4.45 17 21.04 4.22



25.42 3.50 13 25.71 3.46 32 25.92 3.43 13 26.41 3.37 11 26.68 3.34 60 27.99
3.18 18 29.32 3.04 15 30.00 2.98 8 32.17 2.78 7 35.43 2.53 14 35.98 2.49 7
37.73 2. 38020@R54152. 34 10CLAIMS: 1. A synthetic cryst alpCirns2emabenal
having a framework of tetrahedral ato (T) connected by bridgi ng atons,
the tetrahedral atom framework bei ng‘ggf'i ned by connecting the nearest
tetrahedral (T) atonms in the nmanner shown in Table 1 of the specification.
2. The crystalline material of claim1 wherein said tetrahedral atons

i ncl ude Qe or r I | f Li, Be
A b O mER ol e g TR ThEGrd BT, IR AR L P
Zr. 3. T%dﬁ{x&%hihﬂﬁb@m@gs@hnfafreqhamﬂo wherei n said bridging atons

i nclude one or nore elenments selected fromthe group consisting of O N, F,

S S d C 4. A h
cha?ac?grl zed by aS ?(t‘?*%floé‘?ﬁ f'[t)g&[q ﬁ(:ﬂrli’)é’%}é?oltn:a(l?flr}w(ﬁa hp%frtoﬁa;gggezlszed
subst ant |I§IIA éagg f &#?2?1&1% S‘{I%%leuﬁngsa{lgl &Q%ﬁt@hﬁﬁtqﬂﬂmﬁ 1‘ﬁ%ughyst alline

mat eri al nsaid i ne material has conposi tion
R aX2C8: Y54, nH20 where R is an organic conpound, X is one or nore netals
selected fromthe group consisti ng of B, Ga, A and Fe, and Y is one or

nore netals selected fromthe gr cansi Ge and Ti, and a

and n are real nunbersA IIE'QSCStSﬁgFl vayng 2 #88%8& compnsmg organi m &
compounds to at least one conversion product which comprises contacting sa1d
feedstock at organic compound conversion conditions with a catalyst comprising

an active form of any of the materials of claims 1 through claim 7.

10. The process for converting a feedstock as in claim 9 wherein

the catalyst is combined with a hydrogenating metal.

11. The process for converting a feedstock as in claim 10 wherein
said hydrogenating metal is one or more metals selected from the group
consisting of tungsten, vanadium, molybdenum, rhenium, nickel, cobalt,

chromium, manganese, or a noble metal

12. A method of synthesizing a crystalline silicate composition of
ITQ-27 having the diffraction pattern similar to Table 2 by mixing together a
source of silica, organic structure directing agent (R), water, and optional metal |

(X), with a composition, in terms of mole ratios, within the following ranges:

R/YO, 001-1
H,O0/ YO, 2-50
X/YO, 0-.2

and wherein X is any trivalent metal capable of tetrahedral coordination and Y is
silicon and optionally any other tetravalent metal capable of tetrahedral

coordination.



6. A cal cined dehydrated material characterized by an X-ray diffraction

pattern including the nost significant |ines substantially, as set forth in
Tabl e 3 ovoth@/spmsi fication. 7. The cal ci ned dehydr at e#cmatsesosakoed Cl ai m
6 wherein said crystalline material h s/ a conposition ax203: YO2- nH20 where
X is one or nore netals selected fro e group consisting of B, Ga, Al and
Fe, and Y isone or nore netals selected fromthe group consisting of Si, Ge
and Ti, and a and n are real nunmbers less than or equal to 10. 8. A process

for the separation pf BHOLRIALPOISHIRAIRKET ICHALH LI AL I Hort! T 2am

usi ng any of the mm al s through claim7. 9. A process for
converti nfefld KI6&EO Font GO !pfw)n@fsﬁﬁ?idf B, G AhasFt andfY isslitoward
conversi on product which conprises contacting said feedstock at organic
conpound maywerlaieone ondidare anctalsiselectedcfronl thetgrospepnsisting oh Q@c@ﬂdfgl-f or m of
any of the materials of clains 1 through claim7. 10. The process for

converting a feedst PAFk Alq??h{mg&?lygg%ggﬂﬁ%Eicg%gtgﬁin%%mééfétco}erg)ogﬁmﬂ (gfed_ W th

a hydrogenating neta nverting a feedstock as in
clai m 10 [Engi Khvidd the Vi@ RIPHALRan RRthilhr ioSTable 20by mikingweigaiher ael ect ed
fromthe group consisting of tungsten, vanadium nolybdenum rhenium

ni ckel , obatd of silicandrganicrstingtireskrecting agan(R), mster, ang opfionalmethl of
synt hesi zing a _crystalljne silicate caonposition .of I'é[(;hZ?. havi ng the
01 111 act | @6 PAIR & FAmBPRIIOR; I a9l anolesytios. 21in BE dPHEWing WosFEe of
silica, organic structure directing agent (R), water, and optional netal
(X), with a conposiryp02 in ternms QInoj e ratios, wthin the foll ow ng
ranges: RIYOQ2 0.01 - 1 H2O Y2 2-50 X YO2 O - .2 and wherein X is any
trival ent netal capHBOZ D2t etrahe24S coordination and Y is silicon and
optionally any other tetraval ent tal capable of tetrahedral

coordi nation. 13. Th&/ #%od accord ﬁg£to claim12 wherein X is one or nore
netals selected fromthe group consisting of B, Ga, Al or Fe and Y is
silicon affdl WhitrdinX isdmeaianore fiefhs selbeded femhahe gtodp consistinggofoBp

consisting of Ge and Ti. .
Ga, Al, Fe, Li, Be, P, Zn, Cr, Mg, Co, Ni, Be, Mn, As, In, Sn, Sb, Ti, and Zr ,

and Y is silicon and may include one or more metals selected from the group

consisting of Ge and Ti.

15. The method of any of claims 12 through 14 wherein said

molar ratio ranges are

R/ YO, 01-.5
H,0/ YO, 5-20
X/ YO, 0-.1

16. A method of synthesizing a crystalline silicate composition of
any of the claims 12 through 14 wherein said organic structure directing agent

(SDA) is diphenyl-dimethyl-phosphonium.

17. A method of synthesizing a crystalline silicate composition of
claim 15 wherein said organic structure directing agent (SDA) is diphenyl-
dimethyl-phosphonium.

18. The product produced using the method of any of claims 12,
13, 14 and 17.



14. A method of synthesizing a crystalline silicate conposition of |ITQ 27
having the diffraction pattern simlar to Table 2 by m xi ng together a

sour ce ofweizheemas3oer gani ¢ structure directing agent (R) pcwatsesos/oade
optional metal (X), with a conposition, in terns of nole ratios, within the
followng ranges: RFYQ2 0.01 - 1 HZO"% 2-50 X/ YO2 O - .2 and wherein X
is one or nore netals selected fromthe group consisting of B, Ga, A, Fe,
Li, Be, P, Zzn, C, My, Co, Ni, Be, WMr, As, In, Sn, Sb, Ti, and Zr , and Y
is silicon and may include one or nore netals selected fromthe group

consi sting of Ge and9TiThelfrodidterodtdmttugihg alny methed af olihA5t hr ough 14
wherein said nolar ratio ranges are R YO2 0.1 - .5 H2O Y2 5 - 20 X Y2

0 - .1 16. A met hod,gf nt hesi zi nq a cryst i i} nposi ti on of
any of the clains 138t ﬂﬁ%ﬁﬂgﬁq ngg‘?cﬁuégggfl%h%gﬁ%%?@h@t@?e directing
agent (SDA) is diphenyl-dinethyl-phosphonium 17. A nethod of synthesi zing
a crystalline silicate conposition of claim15 wherein said organic
structure directing agent (SDA) is diphenyldi nethyl- phosphonium 18. The
product produced using the nethod of any of clains 12, 13, 14 and 17.109.
The product produced using the nethod of claim15. 20. The product produced
using the nethod of claim16.



