ALUM NOPHOSPHATE MOLECULAR SIEVE. | TS SYNTHESI S AND
USE FI ELD [0001] This invention relates to a novel

wemaddlo3psre al um nophosphat e nol ecul ar si eve, ®BCTAP2005/009880
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substituted derivative thereof, to a nethod of
synthesis of the nol ecular sileve and to its use in
organi ¢ conversion reactions. BACKGROUND [ 0002]
Crystal line nol ecul ar sieves have a 3-di nensi onal ,
four - connect eg fr Wor k structure of corner-shari ng
[TO4] tetraledty S QSEHALE MOLECULAR STF V]

coordi nated cati on. ¥m¥giffm§@§@ ﬁlSEnB of nol ecul ar
si eve are al um nosi in a

t hr ee- di nensi onal m croporous crystal framework

structure of [SiO4] and [Al O4] corner sharing
SEER-dral units, al uni nophosphates (ALPGs), in which

[ E@ﬁﬂ arrevvorIIfu tn(/&ﬁfolﬂ lte§ to e% f’e? §191aﬁ dote Al 04 nopﬂosphate

cor ner arr ng rah uni

S inldl€Rddr yidve Qjﬂhclﬁlbht&ht%a dePARIDE XherbdT, tb’ﬂalﬁrethfoﬁ%f thesis of the
framework structure is conposed of [Sl A], [AAA] and
[ POAGculas sieae andh by itepetin OreaRisPORYersiAN reActipE0 03]
Mol ecul ar si eves have been classified by the Structure
Commi ssion of the International Zeolite Association
ARAUTRGRDUND he rul es of the I UPAC Conmm ssion on
Zeol1te Nonenclature. According to this
c @21 f i cat C@Wtalfinan@\lwular sigpes haso b Btdimensional, four-connected

olite-t cul ar .si.ev for c ructure
£ Sosdi YBRAF oERene -ty o g aiaia MaBa Ly L ode
a’ﬂs@raﬁé(ﬁa 86drigRdichtid CANbh @ theUno#8Tbirh o 8IBYRF é‘Ieve are

edition, Elsevier, London, England (200
f n¢ssllda€asewhwhm0htﬁm mt}mqarbmnsdndiympmpercenwarstal

e or vt oe By il e srbiiaginedilpals

}"’Qﬁﬁrﬁné;gt%sﬁ{a;&% (A3 PR3, 86 wiiH thE raHRReTk Qfuctur8iOfn o'ged of

he rin O her’ franmewor k-type characteristics include
t bAlGy] pech R wornef sharinggettahadral writhaad sdgealuartbpliogphates

pg}&g@w in wﬁrclqtItlgreegtle?rlngvgor?<fs’rr%cr:]t%tnenl(se Icgmpos ﬂof T§1O4?€t§\?8 ] and

[PO4] corner sharing tetrahedral units.

[0003] Molecular sieves have been classified by the Structure Commission
of the International Zeolite Association according to the rules of the TUPAC
Commission on Zeolite Nomenclature. Accordlng to this classification,
framework-type zeolite and zeolite-type molecular sieves, for which a structure
has been established, are assigned a three letter code and are described in the Atlas
of Zeolite Framework Types, 5th edition, Elsevier, London, England (2001),
which is herein fully incorporated by reference.

[0004] Molecular sieves are typically described in terms of the size of the
ring that defines a pore, where the size is based on the number of T atoms in the
ring. Other framework-type characteristics include the arrangement of rings that
form a cage, and when present, the dimension of channels, and the spaces between

the cages. See van Bekkum, et al., Introduction to Zeolite Science and Practice,



t he cages. See van Bekkum et al., Introduction to
Zeolite Science and Practice, Second Conpl etely Revi sed

wanaemspanded Edition, Volunme 137, pages 1-67, PETEE206/009880
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Sci ence, B.V., Ansterdam Netherlands (2001). [0005]
In general, nolecular sievesxan be divided into
smal |, medium and | arge pore materials. Thus snal
pore nol ecul ar sieves typically have pores defined by

' f 8 T d h
o Sreond; Chumlerel Hekiate b epasded B e5AY O ORI LnppiSe o7,
”@hsg:@g% SLicAL Y. WG YNORU SRR A151T | ned by 2

rin at o and halie an average’ pore size about

0[@05p 0.6 Mdpderdlonbdpulardierss@an badiyidedan® swaille fiedlugn and
have pores defined by rings of 12 or nore T atons and

a 1958¢ Borgmateriple skhus spallpore wolesnlensigvestpedly have pores

Cr [].] C l1.Sl i.f .
UL DDA Bl 4 SopERuhSFh e B i tos

C gumeiboute). § yml (TAYPr MasdiunipbRmhlksulirdieves typidalyMave pores
processi ng _and petrochem cal applications. Because
e definadhyopréngel 19t atomstapddians tepveragapoposienabailt Ofoe 0.6 nm

a ieations jn.catalysis. and separatio t her as
pCEI0 GEL MRt Py Rt E SRS AR o 14 R more
agadedt and 4 PorelshBigkeatir I6AV®EE Yim (6BJ07] Many nol ecul ar
sieves are Sénthe3|zed in the presence of an organic

diGddél i ng a allinawhlegulansieasgeasxemplified e meal sepandnd.

Eg{igﬁﬁ%@}ﬁg? i é%?%pgq\%ngpfné%ﬂ' 3? lrélmeq)l(’%gp Ilngferigjlﬁ'or petroleum
Sbfdcﬁﬁﬁl%idﬁ?;pggmﬁh@a l%Fﬁ@da%ﬁH. agecaﬁs%ve%cpﬁnjhﬁg g%re type

fr amewor (a sma pore material), can

syfielsesivaotential fohepplicetiencie cafalyais and gegraraticohisy theteilag been
agent. m xt ur i Si.n et raet hyl.ammoni um.cati ons
o nct SR ReBt ol Siv o PB e Gc9NoBn
&Eﬁg?} nor enphy %d}%diil'ldlf%fé%é ﬁ%@%ﬁﬁéﬁi@d"iﬁ the  pregence of an

met hyl propanol am ne, N, N-di et hyl but anol am ne,
Notgdnivelitestirpegentn st chrasrag, orddnké niinvperhgdniesad o Fanexumple, it is
WV@%%% %ﬂ%t?g | slgﬁﬁlﬁa ?ﬁ{%ﬁgNo. 6,680,278 that a crystalline
%-h@ém&ﬂ%ﬂ&gﬁaﬁé SRS
NN di et hyT hexyl R st PL the Stk Tamework fype (a small pore
pmefzaial)| canteNyothowzddyindhdyylessnica ef an organic directing agent mixture

RIF‘%&'I%% %L&Eﬁ%%}%&gg ’aﬁ%’osn%%”éﬁ% 1}%5? t '%ltasgrﬂyga%iﬁe moieties
selected from one or more of N,N-dimethylethanolamine, N,N-
dimethylpropanolamine, N,N-dimethylbutanolamine, N,N-
dimethylheptanolamine, N,N-dimethylhexanolamine, N,N-
dimethylethylenediamine, N,N-dimethylbutylenediamine, N,N-
dimethylheptylenediamine, N,N-dimethylhexylenediamine 1-dimethylamino-2-
propanol, N,N-dimethylethylamine, N,N-dimethylpropylamine, N,N-
dimethylpentylamine, N,N-dimethylhexylamine and N,N-dimethylheptylamine.
Other organic directing agents that have been used in the synthesis of CHA
framework type materials include isopropylamine or di-n-propylamine
triethylamine, cyclohexylamine, 1-methylamidazole, morpholine, pyridine,

piperidine, diethylethanolamine, and N,N,N’,N’-tetracthylethylene diamine.
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O her organic directing agents that have been used in
the synthesis of CHA franework type materials include
-n-propyl am ne tri et hyl anPA&EP2005/009880
cycl ohexyl am ne, 1-nethyl am dazol e, norpholine,

pyri di ne, piperidine, diethyl3ethanol am ne,

andN, N, N , N -tetraet hyl ethyl ene diam ne.[0008] It is
al so known to use fluoride-containing conpounds, such

a dr ogen quorlde as mneraI|2|ng agents in
iflﬂ(%l e syntigalse knewn tousefiioside mpptatning commppds suef as

z
t d
e Eeh Sore bR et R csls” Hob P, -
hiA-381J479 disclodds fhe d‘s‘,atoe hydrApel flecidedn wRitdlat ad pHNo Naneralize
2003/ 023 1999 published Decenber 18, 2003 and

i fidise poglassdar thérsmthe%wﬁ@lﬂr% neecadditionc Uas PetenhApplication
P RRISEEA sl AT PR B A

Sherehesi réﬁaaenoe dibodek €5:€ BluehifdpHok dpmé mlh&aﬁlnﬁﬁbﬂg’\ﬁpMe
|

di net hél am no conpounds di scl ose n U S. Patent

6IBETuRY glexes lazﬁvmcthﬁ GE A Gemeworl ypooqn I@usynthesized insthe

ottt b6 Obf s AR PR A0St RS PSab S BB S

t Pateht1qs. dmlmldsd@ﬂey@tgaddgehﬁe m croporous materials
are metastabl e phases and they are kinetic products.

TH®OP] di sc o@@lrrynﬁlss an Iqe‘rrl@i}maeomﬂ tapprogdr tatliepdsttodlse synthesis

ORI Tame SRt SR Erbiels Bre i B ek lf crstatine
SARSo gﬂlateﬁelsm(feﬁ@ﬁ%wphﬁééslaﬁa@l@ly al?e’%@e%a&% Their
and, from 1Eara experinents, that 'with 4

adisegvganisd eiﬁfoee:azﬁtamgsee@léxmtouw t hout SAPO 34 seeds but

el Doa B Secrab Tod Veivo anie il hrobdiican poct e
f%mls%f%\vfshﬁb'sm @Hmmer&s %Ek%toef cgﬁ&ugm&p@ MR,

a new, but as yet undete framewor k
SilIId,I ¢tour paralid ckperimenty dhres sv1th‘1®DMAPy po&sogenitidiracth@vegent,

t. S e "di aneter hat |st ica [
2‘%&5@%@@@% %‘fﬁﬁa fin tﬁ? PreseRee of éw@rficas? leyqlgaf i 4ed3énF
e pore
uﬁﬁﬁ)géﬁgts%ﬁ%t@ e7 2 \ME sgtﬁﬁgt%gg/g}{g%?d %?yc%ﬁ%gndr)ng

thﬁtnmqﬂms;thatqmlslgnaibd EMMe@ with ahew, 601 6Lkl lidefeiidimadney

cket 2004ML, 16/ PM2003- 087) filed 1
%amework structure and having pores thgfLin cros)s sectgon have at least one

distance or "diameter" that is typically categorised as small. At lower levels of
fluoride ion (F/A1,0O; < 0.75), the synthesis gave a new large pore
aluminophosphate, which is the subject of co-pending U.S. Patent Application
Serial No. 60/615111 (Attorney Docket No. 2004M116/PM2003-CL-087) filed 1
October 2004,

[0011] According to an article in the Chemical Journal of Chinese
Universities, Vol. 22, No. 10, pages 192-195, dated October 2001, DMAPy has
been used as a template in the synthesis of NK-101, an aluminophosphate.
However, comparison of the X-ray diffraction patterns of NK-101 with that of the
small pore material of the invention shows that the present material is different

from NK-101.



Cct ober 2004. [0011] According to an article in the
Chem cal Journal of Chinese Universities, Vol. 22, No.

waQpoepayss 192- 195, dated COctober 2001, DVAPy Ras$/EB2®5/009880
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used as a tenplate in the synthesis of NK-101, an
al um nophosphat e. However, cdnparison of the X-ray
diffraction patterns of NK-101 with that of the snall
pore material of the invention shows that the present

| {,Ss different from NK-101. SUMVARY [0012] In
gmm, the invention resides in a crystalline
npgan) al havi Higb ashBetl the hﬁ\%nﬁ&r[‘fé’s‘ﬁl%b AeAcry b Mne dhtefidl Kving,

diffraction pattern including the lines“listed In
Tabiteastsybthesized frirmi, tis Xasy dafifectiaopdttermincludimgntht dneslisted in
of, of the invention has an Xray diffractjon pattern

e TP i 1S ara et B e b of Big et has an X-
PRy Ffra{éti&?té’tﬁjérﬂ %C?'hﬂﬁnébfh@ §fies Rsted BCELHIES BLRW! Bﬂiésqﬂrmt
pedks are expected to be present at or close to the

| l'inelsdingdhe hhest ab nsddliercinbieass thbiieakoire repasahiol Yeypresent at

the relatjve intensities specified, which_can vary .
deheRth RghoHnes Hdigped ibihe flgbll%rbélt et necesadlydn thtealteiatwe

| AR R it BV A o PABE B o PRRRRLACT

cdidvesedhtdry al so conprises [Si 4] corner sharing

tetrahedral units. [0014] Convenjiently, inits
atlMght hesi Zepicaldy. ihegiastalling mateaial enraprisep £41Q] an¢ EPO4]

DAy S A BBLEA L o B SR Yy o
I elipimgedttahedral gigst one directing agent, preferably
Adi met hyl am nopyridine; mis the nunber of noles of R

pt01db| e of Comxentigrbly) o ifs agriomthasized fpangad ongmanbydiouo

A T L
nunber of noles of flugR:BeNA KO, per nole of

(MKAlyP2) @2 and has a val ue of about O to about 1,
swhpreasR repapseaisa {eagt anerdiregliied ageot, greféreblyehkcanpl e from

aQl(r)ﬁjetth}gz‘m%intogyr"i1 I%J;tm (i)s t?lb n%%«rerecl)p dles SF R per mole of (M Al,P,)O,

and has a value from about 0 to about 1, such as from about 0 to about 0.5, for

example from about O to about 0.3; wherein a is the number of moles of fluoride
ion (F) per mole of (MAl,P,)O, and has a value of about 0 to about 1, such as
from about 0.1 to about 0.8, for example from about 0.2 to about 0.6; wherein x, y,
and z represent the respective mole fractions of M, Al and P as tetrahedral oxides;
and wherein M is a metal selected from one of Groups 1 to 14 and Lanthanoids of
the Periodic Table of Elements. Preferably M is selected from B, Co, Cr, Cu, Fe,
Ga, Ge, Mg, Mn, Ni, Si, Sn, Ti, Zn and/or Zr and most preferably, M is silicon. In
one embodiment, x is from 0 to about 0.25, y is from about 0.3 to about 0.7 and z
is from about 0.25 to about 0.7. In another embodiment, x is from about 0 to
about 0.15, y is from about 0.4 to about 0.6 and z is from about 0.3 to about 0.6.
In yet another embodiment x is from about 0 to about 0.12, y is from about 0.45 to
about 0.55 and z is from about 0.35 to about 0.55. For ALPO molecular sieves, x

is zero.



and z represent the respective nole fractions of M Al
and P as tetrahedral oxides; and wherein Mis a netal

weebwased7f rom one of Groups 1 to 14 and Lant hRQOIE®2006/009880
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the Periodic Table of Elenments. Preferably Mis
selected fromB, Co, C, Cu, Fe, &, C, My, Mr, N,
Si, Sn, Ti, Zn and/or Zr and nost preferably, Mis
silicon. In one enbodinent, x is fromO to about O0.25,

y is fromabout 0.3 to about 0.7 and z is from about
019815 o apodi agpther aspechhe Kwentimiseidpeing methpd of sumthesizing

Sy R e A A i
ali@)tfogning atyestiior Mixturé sorhprivin b uiircloftaduradai, aQGodide of

is_fromabout 0.45 to about 0,55 and z is_from about
0 PBespherugpbsnures effluoride igyspeptinsplby: & Ferce plmeisl My and at least

L TN

Ofreadtlbimdniareattn @ ADD; nktar BN bf 4tQ8ast 0178, UCRGS Efeater than
C%r%rl sing: (a) forming a reaction m xture conprising
a0ls

Up ebow 2. feigxample Bomduf e 2 aghessypentdy framslolitabS;

f. .l Wworide | . optd onal | f |
o AR S PRIl PE B4Rt T Pl Ao
4264 (B ity amiQRY EdvstaNiie stidtial Rdin BakshclieRaliki@re.

m xture has_a F/Al 208 nolar ratio of at |east 0.75,
si@H6hs gr edn siill & Rutheoaspset, thedtycuntion résides on thexwapf the

f .85 t0.2. d iently f 1.0 to, 1.5;

| atinG Tedtid af R0 2of BipeSro/ahls wenirltana oruhat s s
f PBAhiIE ch®RedibPfabiiodsur e; and (c) recovering said
crystalline material fromthe reaction mxture. [0016]

In still a further aspect, the invention resides in
t use . of C [ terial of said one aspect
0.55%{ 19131 vlgl\?%cfﬁ or as a catalyst in

Of®AN| C CONYRS$d P 'l i 1 i
DTNGS [ 0B LI Braey gt o ArieBomy Rty P Rymthesived
patadeets of Bkahple laaftes yrystillmatien fqprlathyand 3akyExanpl e 1

FHOBL 5751 aand tved sy P mcticiod of s abprtsized
R OE B o P Pl R Bt " o son
of001IBE X- r a¥iglid 3 isecddnaparised dftha X-ofy diffraction patterns of
Sample A in Example 1 and Sample B in Example 3.
[0020] Figure 4 is a comparison of the X-ray diffraction pattern of Sample
B in Example 3 (ALPO) with the X-ray diffraction pattern of the as-synthesized
SAPO products of Example 4 after crystallization for 1 day (Sample C) and 2

days.

[0021] Figure 5 is a comparison of the X-ray diffraction patterns of
Samples A, B and C after calcination at 650°C for 2 hours as described in
Example 5.

[0022] Figure 6 is a comparison of the X-ray diffraction patterns of

Sample B after calcination at varying temperatures and times as described in

Example 5.



Sanple Ain Exanple 1 and Sanple B in Exanple 3.
[0020] Figure 4 is a conparison of the X-ray

wdizbdercattsv on pattern of Sanple B in Exanpl e 3 eG&LRB005/009880
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with the X-ray diffraction pattern of the
as-synt hesi zed SAPO products gof Exanple 4 after
crystallization for 1 day (Sanple C and 2 days.
[0021] Figure 5 is a conparison of the X-ray

diffraction patterns of Sanples A, B and C after
W&W L F THE: EMBODIMENAShed i n

Cc
RIFDAC, P - SRBREhmB B, Bl oRaf BRI RuR o 3Bvel porous
Cakgtaliatd (ﬁﬁt@b)ﬂ&%@ﬁoé@ﬂﬂ%@ﬁﬁéﬁﬁl?ﬁcﬁ 8la SAPES aRBAIPO,, its

described in Exanpl e 5. DETAI LED DESCRI PTI ON OF THE
ENBOeNENTS peoast of Auetide ienp e the nrganichdiresting agant, 4-

BT AR BARR, BRI BUERLR SEE rbRgestions
arthe ShyBRIkhe strludtud/ FinhBS ifitabaftch BalPBS &N RS eRlovE (e iicding
ions and the organic directing agent,

Adieendehg hdsoiptomydataisugaest dhad thetoslcined material gaayahays tsmial, slit-
organi c conversjon reactions.. The crystalline
SiRE B GEebRR P iRRe: hePfemed Grisl pPend dsauhaze
t Gﬁn&hflﬁﬁt‘ah@ BuBGSAladSdHE nRISAHOR LR A8 bAd 3 YBRASInduRRbS
the calcined material may have snall, slitlike pore
opessitylgee. iThea¥APQ vemion ¢fltee mateciahlent methaol abnbosien adtvity
adsgrglﬁzai 2- di et hyl but ane, but does adsorb net hanol,
n2RBRz é,neé’ﬁ%?kﬁ‘%v} Y-amount of mesityl ene. The SAPO
veheiqpn of rd J : .
O e P L e i R B e at Least
p fA BN andt [RR4] abinenshaniag éetiahbdraf uttitsearidyweferdbdy [Si04), [AlO,]

] caqrner sharin an

, an

' t |east [Al O4 d [P
© 608 HhES Paer HE B8 IS PLRB RIS e e syapesFs

i[ &%‘Jgd@fﬁ%@@ n ézﬁéfﬂ ﬂ:?hfd‘ﬁ{gr {#0% és"’ﬁstédfc}ht'l%bleaﬁﬂeﬁ}@rs’ in

s-synthesi zed form~ an X-ray diffraction pattern
including the lines |istedTablellabl e 1 bel ow Table 1

2-Theta d,

nm Rel ative Intensity

2-Theta d, nm Relative Intensity

6.16+0.05 1.43+.0.012 VS
8.92+0.05 0.991+0.006 M
12.84+0.05 0.689+0.003 M
13.98+0.05 0.633+0.003 S
14.32+0.05 0.618+0.002 M
18.04+0.05 0.491+0.002 N
19.26+0.05 0.460£0.001 W
19.88+0.05 0.446+0.001 w
20.44+0.05 0.434+0.001 VS
21.36+0.05 0.416+0.001 w
23.18+0.05 0.383%0.001 w
24.4240.05 0.364+0.001 M
25.58+0.05 0.348+0.001 S
26.08+0.05 0.341+0.001 M
26.68+0.05 0.334+0.001 M
28.02+0.05 0.318+0.001 w
28.32+0.05 0.315+0.001 w
29.14+0.05 0.306+0.001 w
30.22+0.05 0.295+0.001 w
35.28+0.05 0.254+0.001 4



6.16+0.05 1.43%.0.012 VS 8.92+0.05 0.991+0. 006 M
12. 84+0. 05 0. 689+0. 003 M 13.98+0. 05 0O 633+0. OB S
w040B230305 0. 618+0. 002 M 18. 04+0. 05 0. 491+0. 082TAP2005/009880
19. 26%£0. 05 0. 460+0. 001 W 19. 88+0. 05 0. 446+0. 001 W
20. 44+0. 05 0. 434+0. 001 VS 217 36*0. 05 0.416+0.001 W
23.18+0. 05 0. 383+0. 001 W 24.42+0. 05 0.364+0.001 M
25.58+0. 05 0. 348+0. 001 S 26.08+0. 05 0.341+0.001 M
+0. 05 .0..334+0. 001 .M 28. 02+0. 05 0, 318+0. 00
T8I L0" 05 1815 2 Eo604 R GieBrIBip 8RR irigeal ohbe
30vehish hAParPX 48y 4G on\WaderndReilding i Bra44R:ddQ4 Table 2
W 0025] In its as-calcined

form tRe porous,
delestcal |ine material of the invention has an X-ray

lines listed in
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diffraction pattern incl ugi
Table 2 below. Table 2 2-

he
¥

, nm Rel ati ve

Intensity 7.34+0.05 1.203+0.008 VS 12.64+0. 05
0. 700£0. 003 -t 4+0. 050, QuB26+0. RO Intensity

[0026]

7.34%0.05 1.203+0.008 A&
12.64+0.05 0.700+0.003 S
14.14+0.05 0.626+0.003 M
19.80+0.05 0.448+0.002 M
22.90+0.05 0.388+0.001 w
26.06+0.05 0.342+0.001 S
28.16:£0.05 0.317+0.001 w
35.24+0.05 0.254+0.001 W
35.64+0.05 0.252+0.001 W

These, and all other X-ray diffraction data referred to herein, were

collected with a Siemens D500 diffractometer with a voltage of 40 kV and a
current of 30 mA using a copper target (A= 0.154nm) and a curved graphite
monochrometer. The diffraction data were recorded by step-scanning at 0.02
degrees of two-theta, where theta is the Bragg angle, and a counting time of 1
second for each step. The interplanar spacings, d's, were calculated in nanometres
(nm), and the relative intensities of the lines, I/ Io, where Io is one-hundredth of
the intensity of the strongest line, above background, were derived with the use of
a profile fitting routine (or second derivative algorithm). The intensities are
uncorrected for Lorentz and polarization effects. The relative intensities are given
in terms of the symbols vs=very strong (75-100), s=strong (50-74), m=medium
(25-49) and w=weak (0-24). It should be understood that diffraction data listed
for this sample as single lines may consist of multiple overlapping lines which
under certain conditions, such as differences in crystallite sizes or very high
experimental resolution or crystallographic change, may appear as resolved or
partially resolved lines. Typically, crystallographic changes can include minor
changes in unit cell parameters and/or a change in crystal symmetry, without a
change in topology of the structure. These minor effects, including changes in

relative intensities, can also occur as a result of differences in cation content,



10

15

20

25

30

19. 80+0. 05 0. 448+0. 002 M 22.90+0. 05 0. 388+0. 001 W

26. 06+£0. 05 0. 342+0.001 S 28.16+0.05 0.317+0.001 W
wWGO20@A301305 0. 254+0. 001 W 35. 64£0. 05 0. 252+0. 004 TMP2005/009880

[0026] These, and all other X-ray diffraction data

referred to herein, were co8lected with a Sienmens D500

diffractoneter with a voltage of 40 kV and a current

of 30 mA using a copper target (I 0.154nm) and a

fnevondonmentioy s sbt fare of mepS gllg HRf el pts
HyPoth St hisda§! fa gﬂa@ﬁ@, inSrefite, B1a80san0bethe finek @ the X-ray

counting tinme o second for each step. The

pattearspif dreacrystpldine noésriatibfthe \ime_gti@@mmeahiég_ significant
BB ek R b B b 8
(?gr&@” sity f ggﬁlﬁ%té itl%é)a{é%ﬁ:tinédi X@ay ERLVUSDACKA109Nshout 0.5

derived™w t e use of a profile fitting routine
grams o€ tentticdess-syatlicszedbrysinlilink mpateri erd atedsh eh egemfrem

uncorrected for Lorentz .and pal ar] ' ffect o
joeMLfeperafe aRdeT faw g @tragvgﬂ At o g0 39%@0?6%‘1’
—_ K _ ) — ’ H

YRk E 890y SRS JOIIAL R To
?ihagerdﬂéxﬁ/ iathich ocasddhad hir Stpadseliavet thesamplepvialeibesi ngl e

i nes may consist of nultiple I [ ] whi .
oo Sones mise bt o L ARR Ao Tl
e %tgih%d %ﬁ%(ﬁ)“’é?ﬁr ?ﬁo%@ a8 wREREALTRO bfdn 1 @881k8 td ABm
or crystallographi ¢ change, mhy appear as resolved or
Rafpet=alre Yo B0 keXRDI puttsen thibpiremirded. crystal | ographic
changes can include ninor changes in_uni

) ] t L
KWR8het er sInibtiasosynghosieth Ham; Wdﬁx%ltaé‘hy@ry‘?l’rﬁg%ﬂ% the porous,
wi t.hput a.ch i
U PO R R Sl bRt e e
for@nsi ties, can also occur as a result of differences
in cation content, framework cogrrposi tion, nature and

degree of pore filli ng}Rﬁﬁ@’Iﬁ\ll &4 and/ or

B B AR onl B BB U I et ot
g#&‘glﬁ Iiufﬂ? ﬂggﬁttq)r&%f&l}i aldirpéthylbgirdopyedine.on isriy redbiebbf moles of
R per mole of (M,ALP,)O, and m has a value from about 0 to about 1, such as
from about 0 to about 0.5, for example from 0 to about 0.3 ; wherein F represents
fluoride ion, a is the number of moles of F per mole of (MxAlyP,)O; and ahas a
value of 0 to 1, such as from 0.1 to 0.8, for example from 0.2 to 0.6; wherein x, y,
and z represent the mole fraction M, Al and P as tetrahedral oxides; and wherein
M is a metal selected from one of Groups 1 to 14 and Lanthanoids of the Periodic
Table of Elements. Preferably M is selected from B, Co, Cr, Cu, Fe, Ga, Ge, Mg,
Mn, Ni, Si, Sn, Ti, Zn, Zr and mixtures thereof. Most preferably, M is silicon.
[0029] In one embodiment, x is from 0 to about 0.25, y is from about 0.3
to about 0.7 and z is from about 0.25 to about 0.7. In another embodiment x is

from about 0 to about 0.15, y is from about 0.4 to about 0.6 and z is from about
0.3 to about 0.6. In yet another embodiment x is from about 0 to about 0.12, y is



variations in relative intensity fromthe val ues
indicated in Tables 1 and 2. [0027] To generate the

waeaBtisned X-ray data listed in Table 2, aboBCTM®P2005/009880
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grans of the dried, as-synthesized crystalline
material are heated in an oven fromroom tenperature
under a flow of nitrogen at a rate of 10°C/mnute to
400°C and, while retaining the nitrogen flow, the

sample is held at 400°C for .30 min . The ni e

£ R Foout A 16 bt .38 Al o %E%E b3S éﬁoqt 0% §9n>5 ALPO
i . re of the oven is raised at a rate

%dﬁ%@%&gﬁ%ﬁ%%@%moc The sanple is then retained

atjo@®)OC f oMt wilhsapprecieded that the Ridrelr leedrhponentse whichrare s

cooled to roomtenperature tq all oi\év%]ihe RD pattern to
bassostagrdguith the@ssupthesized matgdalas areidt of dheir Brepsnss dupng

a LS , . .
oA P BRI xR A er SENBL A o il Bher
e ffre padiculbey dudcgibedR Fa: (MKAl yPz) @2 wherein R

represents at |east one directing agent, preferably an

ol c di r ddeisHigoalyerirophaephainsaf the preasn Bryention typically has
4-di met h ' idi i s th . o f
o B R 5 e o ek 0TRRY 0 B e

t AL s dsefi UE An asid basaiB@ufarfl éonvel@trefifons f The alpha
exanple fromO to about 0.3 ; wherein F represents

f Ivalyeiterbisi aoneasyry of theerapking aetialy afglcetalyst amd isalesgribled in

b B G 007 And LB TG Reudubd Voreh HiaTBiogs)

X Vol 6, N7 Z(1966); a8&Wol.th&p 35§ 1 6B Cédch Mnd¥rpddhted Rerelh

tetrahedral oxides; and wherein Mis a nmetal selecte
f refarepeeasdp tigt dagesiption o The expedinieatal henrbiiors affthe test used

P38 Bl FgE R o RhE L AP Yol g8 8¢
Tidesofibed # deRBinth YotRSl JfitRtgals Whsd1, prafserably, Mis
silicon. [0029] In one enbodinent, x is fromO to

alfed2] 0. 25, The psrofus orystablinetmatedaltod theprasendinFenineh ganite
fromabout 0.25.ta about 0.7.. In another enbodi nent x

| SRt Ehm 5Bt BShe enfaining Wik 1 S S ohRoB I o
akeite Bf SuRitfing, o ufdeAMRBAG idls, Dptidn@ABR S oufedof thétad¥t
anot her enbodi nent x is fromabout 0 to about 0.12, vy

i stichoas sdirou; ar@l, 4-8ingethydboinopPridie @l Thei synthesisndkiou typically

.55. For, ALP . .
0 hgt’s5 a E:gmgobs(l)tlign, gxpsrgssed ?n terms c?f mole ratios of oxides, as follows:

Component Useful Preferred
P,0s5 : Al,Os 0.7t0 1.3 09to 1.1
Si0; : Al,O4 0to0 0.9 0.05t0 0.5
H,0 : AL O3 10 to 100 20 to 60
R : ALO; 0.5t0 5.0 1.0t0 4.0
F : AL,O3 >0.75t03 >0.75t02.5
[0033] More specifically, F/Al,O3 molar ratio of the synthesis mixture is

from 0.85 to 2.0, such as from 1.0t0 1.5
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nol ecul ar sieves, x is zero. [0030] It will be
appreci ated that the R and F conponents, which are
aBCHEP2005/009880
result of their presence during crystallization, are
easily renmoved by post-crystgdlizati on nethods
hereinafter nore particularly described. [0031] The
si li coal um nophosphate of the present invention

cally has an al pha value of at |east 0.1, and nore
pi’@@é} ably & smté@gtsowcgof pPhnsphorps Hythe pheve ity dephogphoric
[ S
rg‘gg . ﬁ%%épﬁgo?éhlﬁﬁﬁa L\i}gll‘n ‘u:deQ Iug'hgﬁrﬂ a@@d“éiﬁl'fiaﬁftﬁgomdes
C suntilkds rbgelaﬁtte,\psmdobéelﬁmceataﬂd yl&hm&ﬁﬁl tiigkeidde r Sliemld sdurces
U S. Patent No. 3,354,078 and in the Jourpal of
caf 3119@1 @clud%,\ﬂmatqs, ng fogmpd §1i1g§,§ych ypfcrogil apd Cabesil,

(ge?rggﬁ(y (%‘qu)s\{%l s a d agu%o%lg?%ﬁcgﬁ% )a%pr Hs 6&?%&0 %r%txgt%ple

herern y et |on
efpesdlaenEl de paﬂh del N8035 uhdee tﬁ@&&deusme Lags€i n
i nclude a constant tenperature of 5380C and a variable
f [945 at e adhelewred efelinoridedensanty beamyenpoynd sapable of
or QuUs

PR TobiaiFios af e Gpo P mit R Mo HuH Sftptss ofguct

PsAReEeA lubaR Rns HHMRShES éﬂlﬁélﬁfng one ok §év%fdl‘ Gubal&ions,&uch
source of phosphorus, a source of alum num a source

o#s mkiad ﬂu@édeisqusferahbx isodiail fucaideopatassivet flretidd, callcluguc h

2 Ptids FBne g Alofod Rk G SRLE batifGhSkige, Mimonium

eﬂﬁéﬁ&es @éﬂrahlkgtaﬁﬁﬁ@u% ﬂii%h@ed’ 36108 t@tﬁarﬁé&hﬁ%moﬁﬁ]m fluoride,
foll 3] More specifically, F/A1203 nolar ratio

fetltabtbybymmmgn Slupiiste, lln[yérqgsn finomded) ﬂ&srqsmck: @jd,such as

om.1.0 itale ceo hor us

| B oph G har it e ReeE Mortereiehi tiosagtes of
sghéﬁ&l lghmghpﬂﬁgrﬁgzurces [ ncI ude hydrated al um num
oxi des such as boehm te, pseudoboehmte, and al um num
t [003bk oxi deCrBtallizbbe isoun edbent afdei difhenstirradadr stiéic
silicates, , funed gjlica, such as Aerosil and
ansSRtnS referdhay stTlomaiions 2 afesperas RS AbON 100°C
Cc o d
p P P S AP R 3601t 330°C e UATROS G, B2
[Wﬁﬁm ﬁlhmt $50PCcandaibotfil 180°Cd @réferablyrenystalization s@onduobet]

or agout 2 to about 150 hours, preferably about 20 to about 100 hours, whereafter

the resultant crystalline material is separated from the mother liquor and
recovered, such as by centrifugation or filtration. The separated product can also
be washed, recovered by centrifugation or filtration and dried. The crystalline
product is typically in the form of platelets having a dso (50 % by volume of
crystals is smaller than the dso value) particle size less than 1 pm.

[0037] Synthesis of the small pore (metallo)aluminophosphate material of
the invention may be facilitated by the presence of at least 0.1 ppm, such as at
least 10 ppm, for example at least 100 ppm, conveniently at least 500 ppm of seed
crystals from a previous synthesis based on total weight of the reaction mixture.
[0038] As aresult of the crystallization process, the recovered crystalline

product contains within its pores at least a portion of the organic directing agent
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rel easing fluoride ions in the synthesis m xture.
Non-limting exanples of such sources of fluoride ions
f | uor PA®/EiP200S/009880
such as netal fluorides, preferably, sodiumfluoride,
pot assium fl uoride, calcium{]uoride, magnesium
fluoride, strontiumfluoride, bariumfluoride,
ammoni um fl uori de, tetraal kyl ammoni um fl uori des, such
as tetranet hyl ammoni um fl uoride, tetraethy] anmoni um

f nerskindls symifiesisg dna prajgradambodimgH Rstivaqtis gerfgrmed in such

hexaf | ' ] ' f
ohcrapeppor BEREARS frcfflfagfli 1o o dREhERcotat sk,
f idaQidgdRiivd OABGTic Sresstitdin iheahicapotdis Chsrriettbfabé maludalar

either stirred or static conditions, preferably
ssiere epercion dontpeivgth afecdstedkppdieactiyaioparogesnisdpigally

100°C an out, .250° C, _t ypi . °C. :
ot ape oG iR Pty T iag S e ARE b s
alUbmp B 4 a BBEREBObY fromIay6ut00PE & hsdut BEOTRREBICAIBAn the
for about 2 to about 150 hours, preferably about 20 to

apogence®d ahouyesn-conéainiag ges: Ehietype ofiproands cen pe pagd foppartial
material is separated fromthe not | i,quor._and ..

"B Seels e e yeptin fr i hedergaiog i R diline por
Tgystglﬁpar ated product can al so be washed, recovered by
centrifugation or filtration and dried. The _

c {80304l | i ne Quce theotryitalling wiatsain] ¢f the intvigntidrohas bepn synthesized,

Lat t.s havi d50( 50 % by. vol f .al s, i
D e BF oA R S 6RO P R PR Y o inett 36tk i
Mk QORT buchy Ridiedk S arforthfrig liﬂ?&!’ténalﬂ)s? ("t)l}?at Provide additional

(nmetal | 0) al um nophosphate nateri a he invention
mhgrdoessfoa catalytiatastivilyytotthefipskslonatdystf at | east 0.1

DO oy enpediens) iiobeds BE Bl St gy ling Siiriaf oPte
f R R bV PHRioRY F%g%g;caggﬁéﬁg/ vt Q{a]?ér%a‘lh%i ke BlatdfAR

reaction m Xxture. aresult o
c inchidel donmpatitions grohee &solirt drel atbarelays sdiriony firadslof nare earth

prodyct cont ai ns_vvithin its pores af. | east a portion
ofnetHp Oéll‘*eé BAnzeefite éét_la yﬁfgcogit}’é’ﬁPI_EF%eZ&? 1t ceﬁiysg WYQW&?P?_?

! iR &f Alfth %Wﬁ&ﬁ&[%ﬂ%onﬁ,c 2! ik ISR b0 B thiktres
such a nmanner thdt the organi ITecting agent 1Is

r érepacdd Thesznoohipenemt erular effictvein reéwimggverall catalyst cost,
catalytic sites, within the m c,roportgus c]g,an el s of the

B¢t sy thegnea) sink e Assish in besh shiglding th cafa dREengizgon,

a%ﬁs‘i’@iﬂg‘)ﬁﬂe Eétgﬁlgtsﬁldi iﬁcr&é’sﬂig‘:&ulyst strength. When blended with such
components, the amount of intergrown crystalline material contained in the final
catalyst product ranges from 10 to 90 weight percent of the total catalyst,
preferably 20 to 80 weight percent of the total catalyst.
[0041] The small pore crystalline material described herein can be used to
dry gases and liquids; for selective molecular separation based on size and polar
properties; as an ion-exchanger; as a catalyst in organic conversion reactions, such
as cracking, hydrocracking, disproportionation, alkylation, isomerization,
oxidation and synthesis of monoalkylamines and dialkylamines; as a chemical
carrier; in gas chromatography; and in the petroleum industry to remove normal

paraffins from distillates.
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acconpl i shed by calcining, or essentially heating the
nol ecul ar sieve conprising the tenplate at a

woenpasasar e of from about 200°C to about 800° ECT/EP2005/009880

typically in the presence of an oxygen-containi ng gas.
This type of process can be ldsed for partial or

conpl ete renoval of the organic directing agent from
the intracrystalline pore system [0039] Once the

allin I ' i.on_has. peen. .
SOUFYSL! S AR 0y LY BRA R g i
apefd i the @Htatyﬁc eonkirfiah bPekydehdtefoRe obBidRs bRkigs, such
as binders and/or matrix materials, that provide

é@ﬂiwaéhfaﬁthﬂmgomﬂer@am qspd bergon, i tmyn t'oxyigheates" is
0040
(deBRE0E P e T scncy BOarE eRip Ll PR s B evRtes- on

@afboR§l deAPAUEs (AR dR! kateha! St \cist daWdnates, and the
materials. These naterials includé conpositions such

ellskek aoflialso @nmpoum;rcootaaysg h&ta:orajoms fsuclnras dxfahalw memapﬂahs
S at her on-zeolite ¢ t onen lite
Rl BleS oo R B St B A kg fRteg T Hor Py sortain
2ﬂan@ ahha 1 t8UBELZL0 RionGRorRd, st ésci?orﬁ %outqnt@ ABh¥t AE£Bon

t hereof. These conponents are al so effective in
rageusi ng overaII catal yst cost, acting as a thernal

' to as in heat shielding.t cat al yst. duri ng
ﬁ@@ erati Pf%?éﬂ'??’(‘if?W@"’P g 10 Pi}&*{eréﬁeng herREn tﬁ@nched
%ﬁg 16 cotol$ ﬁﬁﬁﬂhnsé%ﬁ%d@o%ﬂ@ﬁ%rﬁé" afa tﬁéi? Ritts gﬁ’,%ﬁ@eﬁ and

amount of i ntergrown crystalline mat eH
<sulfmaanak¢uam Exteengléesnaflsuitatila byjﬁgenme@dmpbumchngﬂadé methaiél;
90 wei ght percent o he ,total cataly preferably

sthapel; S‘Uﬂalé%“&ﬁtw??é?l@éﬂi Cfﬂf* Gipaleplpl %|m%tb¥1aqﬂ$b§ pther; Gbm@]hy

e I r e
Eﬂfﬁ’f B U G IS OB ARE R P AR Sh b DR Sl

i ety maeq:aptaat diesthylasHillepdi-thylensine ol ahlonde
exchan as a catal in

gﬁ’r&%ﬁ%@%m 3?%? ﬁas%n Bete; §ries hxldtqtpngsa@ug@mydng alkyl amines,
ARG Bliof SHRIAPRRAR A Plout E¥elihg the range of

rlzatlon oxl datl1 on

fronoatiduy Baoabas 18rdibdh atdnyd; and nesturashaesih @attialarly suitable
carrier; in gas chromat olgr aphé and in the petrol eum
i

PHWWOP@OP@%WQHWE}}% Bg@t qthez, grapixtures thereof, most
girﬂe;éﬂtagﬁ&ﬁm{oqoﬂx%]us% dp?@ﬁlt t!h‘é W “oxgg&a%mﬁleélgr?ﬁéseonly the

ne material descti
organic material used as the feed. The total charge of feed to the reaction zone

may contain additional compounds, such as diluents.

[0044] In the present oxygenate conversion process, a feedstock
comprising an organic oxygenate, optionally with one or more diluents, is
contacted in the vapor phase in a reaction zone with a catalyst comprising the
molecular sieve of the present invention at effective process conditions so as to
produce the desired olefins. Alternatively, the process may be carried out in a
liquid or a mixed vapor/liquid phase. When the process is carried out in the liquid
phase or a mixed vapor/liquid phase, different conversion rates and selectivities of
feedstock-to-product may result depending upon the catalyst and the reaction

conditions.



useful in the catalytic conversion of oxygenates to
one or nore olefins, particularly ethylene and

wonrapyBenRe. As used herein, the term "oxygenat e61/EP3005/009880
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defined to include, but is not necessarily limted to

al i phatic al cohols, ethers, tarbonyl conpounds

(al dehydes, ketones, carboxylic acids, carbonates, and
the |ike), and al so conpounds cont ai ni ng het ero- at ons,

oiliaf ey nabinrestab i BialodS R %%Pl}egﬁgfreﬁaﬂhey
C%ﬁﬁb & lﬁme@lﬂgf‘%e\;le dafal a?gﬁgﬁés‘%u&%EHF ﬁ%@usé@meﬂﬁce

fromabout 1 to out at ons.
Rdmoaeseemtlanom{ ef me;ogygmiaaﬁn ithnecfeerdibo dico Wi - Bini tii godxanpihesi of

or b g? EWg al i phatic al cohols, their unsaturated
c SHiap % s inclnde helwm. apgopy pifasen, Kalben arpnexisiesearben
a
R e AR A AL AR KARRAN SEIREU s,
- nfetiana) eticdne) did propdi), eestehﬁhu}aidme:reactwemlhyﬁc &dhgduinds, and
di ethyl ether; di-i1sopfbpyl ether; nethyl nercaptan;

nByTes dhgreqiy él“ he ppqsh mequﬁdr@ue@tﬁ F’}Sﬂ wateh dlnitagen, with water

T T

a@laiuw%fdl% ofhthaltéiul feadfhﬁﬁﬁre n-al kyl hal i des n-al kyl
sul fi des havi ng n-al kyl groups of conprising the range
of00pbm abolhe Smperaipspmployedan BerPXyeenaio Conversianeraeess

ik RsiooE i phEs Bndl s fn B QAR | SR POOREL £ ©

peRingslaRoin am%hhawb toABomBB0° O aheluding then BBSHAR50°C to about
gsg enat e" desi gnates onI t he orgﬁﬁlc mat eri al used
a

dogeeiienthy thaqutéﬁar@@ douf G typidadly iesare ebaon

PREETHSRauRLT R i SERT R AT afanncron

P[ovasss. a fRAfslefnbreRmRv/l fBﬂn 2KhBA SRR GeBXN N34 €,
optionally with one or nore diluents, is contactéd in

t hletlm@tp@mq@n@sat 4 Wide rargratfipovssures) enchiiding huicmtt dilnyitd to
B S5l 55 S UG ER g st 10

pmu Db B8ettBs iHaHteRuRS ik Rthe ﬂﬁgl% o %hi’@&dﬁt 7%P8 to about 5

process may beé carried out in aliquid or a m xed

vy $uchqta intitherarsgs. of\foem alidwe 5p kBe esaboius 1 8éPa. | Elab fouegoing

t Breesslur% are exclusive of diluent, if any is present, and refer to the partial pressure
of the feedstock as it relates to oxygenate compounds and/or mixtures thereof.
Lower and upper extremes of pressure may adversely affect selectivity,
conversion, coking rate, and/or reaction rate; however, light olefins such as
ethylene still may form.
[0048] The process should be continued for a period of time sufficient to
produce the desired olefin products. The reaction time may vary from tenths of
seconds to a number of hours. The reaction time is largely determined by the
reaction temperature, the pressure, the catalyst selected, the weight hourly space
velocity, the phase (liquid or vapor) and the selected process design

characteristics.
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catal yst and the reaction conditions.[0045] Wen
present, the diluent(s) is geherally non-reactive to
the feedstock or nol ecul ar sieve catal yst conposition
and is typically used to reduce the concentration of

oY 257 S5t oSy B Py SRR
C AR RAP K on @pﬁgf&%@@&ﬁ WRISSS i &ﬁﬁ@@aﬁgﬂgﬁt of feed

non-reactive para cially al kanes suc
mgdxohidéng difusal er lowd ppr wpighedf a tesd exatiiad Volume of molecular
non-reactive aromati ¢ conpounds, and_ni xtures thereof.

THEvherelyg(ercdidiegingrs aehesiiies). vece uesmeralygenuld be in
ol A B W RN 0 SR PG5 om

t Bigout Ot Stk 't @bloui300 LF B .fof &Q4flle e tagpef &buw #bout 0.1 hr' to

enpl oyed in the oxygenate conversion process may vary
o@'é?u’iaowlﬂg range, such as from about 200°C to about

L e R R T R

C efMRI GproYesk iPatiadi@aitngIRA] bed RastbPWith@oalkuous regeneration,
typically from about 350°C to about 600°C and

psintilag i amodeyfbnd apalvtic sooke. Faxediheds awaoneaally gotgrpierred

Li | ef i duct ill f | t.h .not :
it heioPry PR Sh P i elefia oaRriOf P sxogprmic
PpRTEHASch fegairégﬂden&abs&gds QkitH inbaréslers 6r SUEOGRINAR Hevices.
pressures and pressures in the range of fromabout 0.1

k Phe reactadroalso tesulkdHa a ldghpreasusn diop dup e thermeednetion of 1avn
t he ranae f f.romabout 7 kPa to about 5 MPa, such as
i RECEHES %‘ﬁgisn% §Pom about 50 kPa to about 1 MPa. The

f Q0BIPI N PBESHNE B AfaBysexfkiusd fége;ﬁafatéﬁ frofiRhily, the fa¥tor
IS present, and refer to the partial pressure of the

f chenidd aldkv easyiremoed] af e portwnmflapeendalyst toapegenetstoawliaye the
m xtures thereof. Lower and upper extrenmes of pressure
i e g pee o ragEBonEBR AN, SUER A B G SATPIIAG RS
I 8r@xadPR @) 1d SRR LFOKE FoRi tHBQWRKRE, whidtRbtoRlsqhd Halyst
such as ethylene still may form [ 0048] The process
s hatirity. Blee comditions efl tehyreratupeoxyeen phrtipl presswd, aind resintento
time in the regenerator should be selected to achieve a coke content on regenerated
catalyst of less than about 0.5 wt %. At least a portion of the regenerated catalyst
should be returned to the reactor.
[0052] In order to more fully illustrate the nature of the invention and the
manner of practicing same, the following Examples are presented. In the

Examples, elemental analysis of Al, Si, and P was performed using Inductively

Coupled Plasma (ICP) spectroscopy.

Example 1
[0053] The following ingredients were mixed, in sequence, and blended
into a uniform gel using a microhomogenizer (Tissue Tearor Model 98730,

available from Biospec Products, Inc, USA): 85 wt% H3;PO, (obtained from



produce the desired olefin products. The reaction tine
may vary fromtenths of seconds to a nunber of hours.

wohersroeacti on tinme is |argely determ ned by theCT/EP2005/009880
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reaction tenperature, the pressure, the catal yst

sel ected, the weight hourlyl§pace velocity, the phase
(l'iquid or vapor) and the sel ected process design
characteristics.[0049] A wi de range of weight hourly

. ¢ m
FoRee, SRkARk! CoRpadl IR0 PIEEE CHRA R athreangy

\ihilible Hbmf COMNDEAXVistCogipshy, Texds) USa)), 5wt HeF inwhtght
of a total reaction volune of mol ecul ar sieve catal yst

((é%trjiohﬁlwgﬁpai &;m)aamh P thre? |4rcﬁn@§laylami@omm@r'v]mg@ﬁ@w>9
' 0.0 1
SR Bl e ARG AT FORbr B R sl o

Bhgrédibls abaus falvshr 1, for exanple in the range of

fromabout 0.1 hr 1 to about 200 hT 1. [0050] A
practical enbddiRdmDMARY:T.84d10Qu1.8Ps@aff HaO t he

nat e nversio rocess,is,a circulating fluid
ggﬁﬁeact or -gteLw%ﬁxfﬁ Hf?&ffil%@@ﬁ% &’8{‘1%0 ?h iPﬂW pery gndy
RA8 e |tdﬂ§b°%f“:[ ¥d 8 Qa rs?z&*&@{%y. The&fid g&’uc@ GRas centrifuged
generally not preferred for the proces ecause
iyl gesiaddefi teatirabek/ith deionized #arh and wasbhahdriedeay atdteC Matuum

process which requires several stages with
OVER PEABBIZE sXany Pewdar pedns agthy @mchégshowé, Wdigeednthat a
- eg | [ k ressu r 10 the
SRR T s D A BB LB A8 ety Anr

Beeads® dflesysedliakivs ! additidhalE fFRE6M peds eErrbiRAERBUb Yn
the reactor should allow easy renoval of a portion of

tumideptfied yrpurithappepiegener at or, where the catal yst is

TSTT o SR ghARer B Rl SRR A RS b e Cof Bpgpa
fwedght b eheGlirfthy 841, Edh&ifal 2BSIVEE 85ve the felRfdhY Bdsults: Al,

activity. The conditions of tenperature, oxygen
pasLValP, pt84%uTbeseapsilts eeirerpnndedtt 1 ¢h.ots e composition and

.egenerat or u be selected to achieve a coke
gg%YgﬁFc ﬁukgggﬂéfgygaicatalyst of less than about 0.5
V605 At | ggstxreD patidrh @R Sehplche hie8S RRIANGEL 63 Rlowst
should be returned to the reactor. [0052] hi order to

praiterns. dihepeak lisids shoven infleableal belewof the invention and

the Table 3

2-Theta D, nm 1%
6.16 1.433 83
8.92 0.991 : 42
12.84 0.689 35
13.98 0.633 53
14.32 0.618 39
18.04 0.491 10
19.26 0.460 18
19.88 0.446 23
20.44 0434 100
21.36 0.416 17
23.18 0.383 16
24.42 0.304 32
25.58 0.348 66
26.08 0.341 37
26.68 0.334 26

28.02 0.318 7
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manner of practicing sane, the follow ng Exanples are
presented. In the Exanples, elenental analysis of Al,

wei2006a3T3P was performed using | nductively CoupCe&aP2005/009880

Plasma (1 CP) spectroscopy. Exanple 1 [0053] The
foll owi ng ingredients were riibxed, in sequence, and
bl ended into a uni form gel using a m crohonbgeni zer
(Ti ssue Tearor Model 98730 avai | abl e from Bi ospec
Products, Inc, §A) PO4 (ot]tzal ned

fromAl drich Ch al : dei oni Zzed H2O, Catapal "
A (73.9 vvt%AI avalla from Vi sta
Conpany, Texas, HF in er (Aldrich
Chemi cal Conpa and th 4 di met hyi_am noryri di ne

( 4- DNVAPy) (obtz;’ |7r§d from(N'%flrl ch CherPcal Conmpany,
USA). The nol ar%04tio of ¢HE | ngr edi e%ts was as

follows: 1.0 HR7280 DMAPYY-23D Al 2C8: 120 P2CB: 40 H20
[0054] The gel 3348 then pl-3¥%ed into a®Parr bonb with
Teflon liner, didbwas healetf to 1800 for 1 to 3 days
statically. Thé4ddlid prod®4 was centrifuged and
washed five tinmes with deionized water, and was then
i ed | a 600C vacuum oven overni ght. X-ray powder
ﬂéﬁ of t he product showed, in Figure 1, that a

qoysh aI | nermerReuedtr s aRipad I‘G}@s ?e?hﬁéd ‘B&@eﬁ@ﬂat%rymg

crystallization (Sanple A). After ree
@nymn%sl dfihydroifloaric add |We|r@madedd<o pmdac,tt foun dxf’?&aﬁs synthes1s

R Er R e P i ol detd OGRasBE s 13 606
based on th&m@bwy@%mﬁbﬂcﬁst@l}mng gel .

El emental anal ysis gave the followng results: Al,
whedd = (R, 016R.59Q%5 afil @ 5r esul t's corresponded to Al OP

NG PTG ETE S
RGP a0 ORI PSS FUONIESs o i Hih0lng
with that of Sample A. Figure 2 shows that, at an HF/Al,O5; molar ratio less than
0.75, the new framework material disclosed in co-pending U.S. Patent Application
Serial No. 60/615111 (Attorney Docket No. 2004M116/PM2003-CL-087) was
formed. At HF/Al,0; molar ratios greater than 0.75, the new phase of this
invention was formed. When the HF/A1,03 molar ratio was equal to 0.75, a
mixture of the two phases was produced.

[0059] Elemental analysis of the product obtained with HF/Al,O; molar
ratio of 0.875 gave the following results: Al, 12.2%; P, 14.2%. These results

corresponded to Al; oP;.014in composition and 56.4% for calculated total oxides.

Example 3

[0060] The procedure was identical to Example 2, except that a higher

amount of hydrofluoric acid was added and the ingredient ratio was the following:
2.0HF:2.0DMAPy:1.0A1,05:1.0P,05:40H,0

[0061] Crystallization was carried out for two days at 170 °C with

tumbling at 40 rpm. The product yield was 10.0% based on the total weight of the



6.16 1.433 83 8.92 0.991 42 12.84 0.689 35 13.98 0.633
53 14.32 0.618 39 18.04 0.491 10 19.26 0.460 18 19. 88
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24.42 0.364 32 25.58 0.348 66 26.08 0.341 37 26.68
0.334 26 28.02 0.318 728.3210.315 12 29.14 0.306 7
30.22 0.295 1 1 32.10 0.279 3 35.28 0.254 15 36.08
0.249 5 37.98 0.237 5 39.60 0.227 6 41.36 0.218 5

5 B B REAP R A, o i
that of Sample A. Figure 3 shows that Sample B is the same crystalline phase as
Sample A. Elemental analysis of Sample B gave the following results: Al, 13.3%;
P, 15.1%. These results corresponded to Al; ¢Po.es in composition and 59.8% for
calculated total oxides.

[0062] This example, along with Example 2, shows that products of this
invention, having the same XRD pattern, can be obtained with variations in both
gel composition and in reaction conditions. These results establish that the

product of this invention is a phase-pure material.

Example 4
[0063] The procedure was identical to Example 1, except that silica in the
form of Cabosil™ (Cabot Corporation, Illinois, USA) was added after the addition
of Catapal and before the addition of HF. The ingredient ratio was the following:
1.0HF:2.0DMAPy:1.0A1,05:0.55i0;:1.0P,05:40H,0
[0064] 0.1wt% (with respect to the weight of the gel) of Sample A was
added to the synthesis gel as seeds and crystallization was carried out for one day
and two days, respectively, at 170 °C with tumbling at 40 rpm. The XRD patterns
of the products are shown in Figure 4, along with that of sample B.
[0065] Figure 4 shows that the SAPO products have the same framework
structure as Sample B (an AIPO,). Elemental analysis of the SAPO sample
obtained after one day of crystallization (Sample C) gave the following results: Al
12.6%; Si, 3.67%; P, 12.7%. These results corresponded to Aly ¢Sig280P0.g78 in
composition and 62.2% for calculated total oxides. TGA (Thermal Gravimetric

Analysis) revealed a non-combustible residual weight of 62.79%.

Example 5

[0066] To effect removal of the organic directing agent, Samples A, B, and
C were placed in a muffle furnace and the temperature was ramped at 10°C/minute
to 400°C while the furnace was flushed with nitrogen. After dwelling at 400°C for

30 minutes, the temperature ramping was continued, and the flowing gas was



amounts of hydrofluoric acid were added to produce
four different synthesis m xtures having the foll ow ng

woub@ro3rari o of ingredients: xt G F:2. ODVAPy: PCT/EP2005/009880
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1. 0Al 203: 1. OP206: 40H20 where x '= 0.5, 0.625, 0.75 and
0.875. [0058] In each case, 18he crystallization was
carried out for one to two days at 180°C statically.
The XRD patterns of the products are shovvn in Figure 2

alo th that of Sanple A Fi shows that, at
oo ko toais el BRer IR TIGI ASSPPEAG! hUC and the

f Pa
AR R T a iR b Ty AR B ok R
286 divfiire t6lCRNBON BroCssABY Janyms turnedndzak bAtwiFfifs? A8 to slightly
nol ar .ratios greater than 0,75, the new phase of thls

i Hirahite ot RAtteEg 0 w?éaafcerheé sppRples 28 Fhomay I EAgyrs Swas
0.
08 oo © s’ Hoth oft cal e WORAREE oM road peats.

omeqjeamnmue afEMtR@llawl@r(Thﬂbuu)t of 0.875 gave the
followng results: A, 12.2% P, 14.2% These results
corresponded to Al 1-OP1-014 in conposition and 56. 4%
for calculated total oxi dels lgéanpl e 3 [0060] The
procedure was identical to anple 2, except that a

hi gher anmount of hydrofluoric acid was added and the
ingredient rati g-ymagathe falh@w ng: 2. @4F: 2. ODVAPy:

1. 0AI 233: 1. OP20e6: 4OH20 [0062 Crystallization was
carried out for thf dasat {30 0C wit Qun‘ollng at 40
rpm The product 136él d was 078000% based 6n t he t ot al

wei ght of thegel 14.The XRD ai2bern of t15@ product
(Sanmple B) is shogwgoin Fi g@oradg83, alongs¢ith that of
Sanpl e A Figur e2§9§hovvs t lpagggSanpl e Biiis the sane
crystal line phasgsgg Sanpl @ 4o El enment ay anal ysi s of
Sanpl e B gave th 'l owi ng 4 sults: AIlrl 13.3% P,
15.1% These res %&% correi)%%Zded to Al ,. oPo.psgin
conposition and % f or ul at ed t&t‘ta oxi des.
[0062] This exa 84 al ongov%stzh Exanpl d12, shows that
products of this |nvent| on, having the sanme XRD

d6068dr n, calo test thbtbimekbtahilﬂtb{ of trei mstenals Sampled Wwas calcined

under conditions of different thermal severity. Figure 6 shows the XRD patterns

of the sample B following calcination at 550 °C for three hours, then after
calcination at 650 °C for an additional one and half hours, and then after
calcination at 650 °C for 72 more hours. Figure 6 shows that there is hardly any
change with these thermal treatments, indicating the material is at least stable to
650 °C.

Example 6

[0069] Sample A was calcined at 500°C or 600°C for two hours and then
degassed (at 500°C) before being exposed to different adsorbate molecules under
specified conditions as listed in Table 5 below in a Thermal Gravimetric Analysis
(TGA) unit. The weight gain (or the lack of) of the sample was recorded, from

which adsorption capacity was calculated and expressed as percent of "gram



gel conposition and in reaction conditions. These
results establish that the product of this invention

wo0m/phase- pure material. Exanple 4 [0063] TheCT/EP2005/009880
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procedure was identical to Exanple 1, except that
silica in the formof Cabosihy (Cabot Corporation,
Il1linois, USA) was added after the addition of Catapal
and before the addition of HF. The ingredient ratio
was the follow ng: 1.0HF: 2. ODVAPy: 1.0Al 2033:0.5Si O
2 adsageriarr gowap of ¢adeisar samplev: ohablg & sumupatigsstthe gpsplteof the
Lght..of the gel) of Sanple A was added to the
\Q%ﬁ%ﬁ%téoglsexgglmg%‘!&seeds and crystallization was carried
out for one day and two days, respectively, at 170 0C
with tunbling at 40 rpm The XRD patterns of the
products are shown in Figud@able5Salong with that of
sanple B . [0065] Figure 4 shows that the SAPO
products have the sanme framework structure as Sanple B
an ATPO 4) . Hemental anal ysi sgiplelae SAPO sanple
bt ai ned after [one day of crystallization (Sanple C)
hGecindtien, F®| | owi NGO esjul t 80 Al| 12069 [Si, 68 67% F600

¢ AdsdPoatd nese 1¢ Sf\li’éitﬁaﬁol ClOT[HerdhO : :E erQHéxQne 5 0;,Zf-DMB Mesitylene
(a) or

LoSi 0. 280P0. 878in ¢ and 62
P euFadEenst ot al 363, dels. 9TGA ([Theson@l Gr avRotesrijc 100°C,
nal ysi s) reveal &d tar nNongcerbust i7okder r §si doakr Wei ghtorr
[ AG2CapANy, v ahplia.2b [|[006642 Tol ef bext rlenoval of| t hen2
organi c directing agent, Sanples A B, and C were
placed in a muffle furnace and the tenperature was

r 0878l at 10hcdatenuilebled showoimiike new materfal fspageusphaving

flushed with nitro . QAfter.dwel ling.at. 400 OC for.. 30
Pmeniten B Srs B R o st nAD i i lefimit

t bey3fine . 14 ) dash Wes ek iR nhdtiRoNitd boa@drbdd. The porkhze is
tenperature ranp stopped at 6500C and the sanpl e was

c appereraly very elpssstottbedsiaetic dipmetes of nhoxdnsuassthg waleination

o iRty biear s Rabd R ed PRl R EIRGRT By oty
oftfis WhHjéRured it ﬁﬁ%&@bﬁ&ﬁ%ﬁs Pely6 b6 ShICHIRS ‘Elatﬁ@m&r?&ﬁcular,

are shown in Figure 5. [0067] Figure 5 shows that the
c ht@iusralsmahpitesgrificent eambyntiof ozedityenk@. flaf meolgmidkgs adsorbed

| Qv‘fllel%gse 2,§Edirln% %r{bug]nee (5,3'-151%4) rllsgncgtT?ﬁ)elzsg aégo:rption characteristics

and the gross change of XRD pattern caused by calcination suggest a condensed

OO P>HRQ O

layer structure for the calcined phase.

Example 7

[0071] Sample C was calcined as described in Example 5, but was held at
600°C for 2 hours in air. The powder was pelletized to 14-25 mesh size for the
alpha test (a standard n-hexane cracking test conducted at 1000°F (540°C) and
fixed n-hexane partial pressure). Sﬁch test gave an alpha value of 5.2 for the
material. For comparison, a diffusionally unconstrained material, such as SAPO-
11, at similar Si/Al ratio as Sample C, typically has an alpha value of greater than

20. The low alpha value of the new material suggests steric hindrance for n-



Table 4 2-Theta d, nm1% 7.34 1.203 100 12.64 0.700 63
14. 14 0.626 50 19.80 0.448 50 22.90 0.388 11 26.06

wO02006235431 28. 16 0. 317 11 35.24 0.254 14 35. 64POT/EP2003/1009880
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[0068] To test the thermal stability of the nmaterial,
Sanpl e B was cal ci ned under gonditions of different
thermal severity. Figure 6 shows the XRD patterns of
the sanple B followi ng calcination at 550 OC for three
hours, then after calcjination at 650 OC_ for  an
adieane dhageessibe aperioraithamaiesal, miskas the Adserptign data also
%lllm&atlon at 650 0OC for 72 nore hours. Figure 6

that there is hardly any change with these
t mghimple §reat ments, indicating the material is at
| east stable to 650 0C. Exanple 6 [0069] Sanple A was
c#T2hed at Ssople mites oUeigatiay intajioit 960Ts faFdhauie iwas tested

f b d f t
a2 rafinet e BE Qo a8p gy PBRBERANY RaRted B Ehlunp
| lafd Gds Vapofiabd Beford@n@idtihg iR cARSfstBhi&H @ys Rl bt £75°C, The
Anal ysis (TGA) unit. The weight gain (or the | ack of)

ofnetiaeokpragsiies wes2 Toeldtr (8 dsial anshitsiferd ratereni ) WERSV. The

: BJFO R e R RS aﬁéviw&ﬁggeﬁﬁii‘é e
WHERR- A8 Sud gﬁtd_}_ﬁsi W doditiRhousialAS PRI dueih o SRPRITORIM) Snd
Tabl € 5 [0070] e data in Table 5 show that the néw

medddrpoal wassanpbyzodi svithhra@is(ghromatograph equipped with an FID detector.
The coke selectivity was calculated with an algorithm reiterated to attain the same
H/C ratio in the products as in the feed. Table 6 lists the key MTO reactivity data,

along with the product selectivity averaged over the entire run.

Table 6
g MeOH Init. Average Product Selectivity, wt%
converted/g | Conv.
Sieve % CH, Co= Cy- Cs= Cs- 1-C4 1-Cq= | 2-Cs= Cs Cet Coke
1.68 69.5 2.37 18.69 | 047 | 33.94 | 4.61 0.48 5.35 13.69 | 4.89 | 1.03 13.73
[0073] Data in Table 6, along with the alpha test results, indicate that the

new material is active for catalytic transformations of organic compounds.
[0074] While the present invention has been described and illustrated by
reference to particular embodiments, those of ordinary skill in the art will
appreciate that the invention lends itself to variations not necessarily illustrated
herein. For this reason, then, reference should be made solely to the appended

claims for purposes of determining the true scope of the present invention.



pore openings |arge enough to allow nol ecules with
kinetic dianmeter less than 0.43 run (4.3 A), such as

wa2ewang7and net hanol, to be adsorbed. The poPeTAIPZ®35/009880
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is apparently very close to the kinetic dianeter of

n- hexane, as the calcination2fenperature affects the
anount adsorbed. Wthout wishing to be bound by
theory, it is conjectured that the pore opening is
Iiﬁe!ﬁ o be slit-like, rather than circular, because
a but significant amount of nmesitylene (a flat
nmol ecul e) i s adsorbed whereas 2, 2-di net hyl but ane
(2,2-DMB) is not. These adsorption characteristics and
t e gr dsarysthiingenanériaXBevipgtih ¢ Ralchied €6ink)anCalr i didfkdceion
suggest, a condensed_| ayer structure for the cal cined
pPadan ipstudipg thedines distefl ishphle & C was cal ci ned as
described in Exanple 5, but was held at 600°C for 2
hours in air. The powder was pelletized to 14-25 nesh
si2zze f Qhetch8talligthatedsl of(chimtiadimaiiibi h tdifler
test . condu?teed at 1000°F (54000 andﬂg-f[lmf(lgg n- ﬁgggjr(]e
paharing tefsghedeal pBifs. Such test gave an al pha val ue of
5.2 for the material. For conparison, a diffusionally
unconstrai ned material, such as SAPO 11, at simlar
Sl Al mak cpysaslinRameRallf clayhi2Cald atso@sn i [EH@]%M&?
of greater than 20. The | ow al pha val ue of the new
nehaigdptrahgdipdynids. st eri ¢ hi ndrance for nhexane to
access the interior of the material, just as the
adsorption data al so suggest. Exanple 8 [0072] Sanple
C4. af t & croathiGind #dt&ih] hivids lin &k 28 stsRll f@n QUG rapas
tested for nethanol-to-olefnms (MO conversion.
MEtfFragtisin patigon inchudingftbellinvgsdistedgnfebenld was vapori zed
before contacting the catal yst, which was held at
475°C. The met hanol pressure was 276 kPa (40 psia) and
i 55 f eqde EALRINRSMALRIYISMim TNRdREREMGEedaSf the eRbias
sanpled with a nulti-port sanpling |oop during

nénsdsa oy angnbydsonsipas(scat al yst i s continuously

deactivated during the MO ngl ﬁg]@ each port was
analyzed with a Gas Ch _r@ﬁ Yui pped with an FED
dQMhBFiPR reprBRnEOH et CbRditekliby aR8 vk GH hRtsqHe WitBerdt
algorithmreiterated to attain the sane
moles of R per mole of (MxAlLP,)O,; wherein a is the number of moles of fluoride
ion (F) per mole of (MxAl;P,)O,; wherein x, y, and z represent the mole fraction
of M, Al and P as tetrahedral oxides; and wherein M is a metal selected from one

of Groups 1 to 14 and Lanthanoids of the Periodic Table of Elements.

6. The crystalline material of claim 5 wherein m has a value from about 0 to
about 1.

7. The crystalline material of claim 6 wherein m has a value from'0 to 0.5.
8. The crystalline material of claim 7 wherein m has a value from 0 to 0.3.



HCratio in the products as in the feed. Table 6
lists the key MO reactivity data, along with the

wonrowiwst43sel ectivity averaged over the entire PAWEP2005/009880
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Table 6 [0073] Data in Table 6, along with the al pha
test results, indicate that 2he new material is active
for catalytic transformati ons of organi c conpounds.
[0074] Wile the present invention has been descri bed

and i | trated by reference.to L ar, .
e o:JIi_ Eﬁsxs%aflh%%atsfwlcﬂfamﬁaf gy TOf FheE Bit wi
aHHﬁﬁGtthaﬁﬁh%@Pmﬁﬁbe invention lends itself to

variations n necessarily illustrated herein. For

this reason, then, reference should be nade solely to

t he appended ?Lains f.or purposes of determning the

tifle s Ef gﬁ stystellingamgiedalodeny aldasontod whersima hag a value from

c [ terial having, in its calcined form an
Xlé%r{(g%/t@glbfap(?lgg?l on pattern including the lines |listed

in Table 2. 2. The crystalline material of claiml
conprising [AlX4] and [PO4] corner sharing tetrahedral
uhtt s. The cristallinematerialiod lagmtl @ wherein e hes aivaiue feame 0d|te §.8.
conprising [SiX] corner sharing tetrahedral units .

4. A crystalline material having, inits

as2.syntrheshysellideahateriddf Shaim) 1 GvHekdiaathad B vRRLHRIND0.2 to 0.6.
including the lines listed in Table 1. 5. The

crystalline material of claim4 and represented by the

enpi ri | a n_,a nhydr.ous. basji s, . .

rrg? Fa: ?ﬁ/{i &{Y%% r&at\g\%ael rogflﬁy ?glcﬁaélglrs Zsstg ﬁl?swg?elpé\géf S%%céed
dfrbacdrend taggatp coiiadtiviebf B, T8, Chew) Febes, &f, MB/Ms, 191, SR
per nole of (MAIYP )QO2; wherein a is the nunber of
ek, &R, £1 apdrmnigéirpoiierer). per nole of ( MKAIyP ) Q2;
wherein x, y, and z represent the nole fraction of M
Al and P as tetrahedral oxides; and wherein Mis a

med.al  FRE e6bRHide RPN Qf By ¥ MRS 51ot1Q WHerdRM is silicon.
Lant hanoi ds of the Periodic Table of El enents. 6. The

crystalline material of claim5 wherein mhas a val ue
f [gm a}?ﬁg Eryg%aﬁine material of any of claims 5 to 14 wherein x is from 0 to

about 0.25, y is from about 0.3 to about 0.7 and z is from about 0.25 to about 0.7.

16.  The crystalline material of claim 15 wherein x is from 0 to 0.15, y is from

0.4 t0 0.6 and z is from 0.3 to 0.6.

17.  The crystalline material of claim 16 wherein x is from 0 to 0.12, y is from
0.45 to 0.55 and z is from 0.35 to 0.55.

18. A method of synthesizing the crystalline material of any preceding claim,
the process comprising: (a) forming a reaction mixture comprising a source of
aluminum, a source of phosphorus, a source of fluoride ions, optionally a source
of metal M, and at least one structure directing agent comprising 4-
dimethylaminopyridine such that said reaction mixture has a F/Al,03; mole ratio of

at least 0.75; (b) inducing crystallization of said crystalline material from the



about 1. 7. The crystalline material of claim®6
wherein mhas a value from Qo 0.5. 8 The crystalline

warberisai37of claim 7 wherein mhas a val ue fr oRCU/EPZ005/009880
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0.3.9. The crystalline material of any of clains 5 to
8 wherein R is 4-dinethylam 28pyridine. 10. The
crystalline material of any of clains 5 to 9 wherein a
has a value fromabout 0 to about 1. 11. The
cr st[.al li.ne material of .claim10 erein a has a val ue
£ FeTIEn migfre; 2nd (@ Fecorng s papiel e watetislfrom g reaciipm
1livhgsein a has a value from0.2 to 0.6. 13. The
crystalline material of any of clainms 5 to 12 wherein
Mis selected fromone of the group consisting of B,
C,.,CQu Fe .G, M, My, N, S, Sn, Ti, Zn, Zr
o m A tbsthed e Qi lglwhemwzt/ﬂ%r%m mix{arers ecomipogition,
a ' . L ML ilicon. 15. The
o ey P RloWralol i MR E Rl el 570 14 her o n
X is fromOPOsabd@; 6 BF,to.3s fromabout 0.3 to
about 0.7 and z is fromabout 0.25 to about 0.7. 16.
The crystal ISRz HePer imal 19P-9%1 ai m 15 wherein x is from
0 to 0.15, S m Q. 0 6 and z is from0.3 to
0.6. 17. Thgizc??'yé{zgi’l [ ngorrt?a%@ri al of claim 16 wherein
X is fromORO0ARQOL2, ¥ 05tbs@M 0.45 to 0.55 and z is
fromO0.35 tg 0.55. 18. A nethod of synthesizing the
crystal | i neFriehtle®s al 67 >89 thBecedi ng claim the
process conprising: (a) formng a reaction mxture
conprising a source of alum num a source of

pBOs phThe metliodssRil £ 10 wlhdréiatheRabtsmix@Rnthasabbyipésition,
source of metal M and at | east one structure

di teens plgmaleantioss B the fflowing rangesiy| ani nopyri di ne
such that saif r tion,@.xtyre has a FZAl 203 nol e
rati o of at §F esa's‘igg@?%; 0’?163&1[1nduci ng crystallization
of said crysi@ 1Ape, mat@psal okromthereacti on m xture;
and (c) recovering said crystalline material fromthe
reaction m RelrdlQo. =THbtorfk hod of claim 18 wherein

the reactiog .mxture h nposition, in terms of
A

nol e ratios Wi ng ranges:
F: AlL,Os = >0.75t0 2.5.

21. The method of claim 18, 19 or 20 wherein the reaction mixture has an

F/Al,0O5 mole ratio of about 0.85 to about 2.0.

22. The method of claim 21 wherein the reaction mixture has an F/A1,05 mole
ratio of 1.0 to 1.5.

23.  The method of any of claims 18 to 22, wherein crystallization of said
crystalline material is conducted at a temperature of about 100°C to about 250°C.

24.  The method of claim 23, wherein crystallization of said crystalline material

is conducted at a temperature of 130°C to 200°C.



P26 : AI2AB 0.7t0 1.3 SIi2 : AlI2AB =0to 0.9 HO:
A28 = 10 to 100 R: AlI2AB =0.5t0 5.0 F: A28 =
woQ006B314373 20. The net hod of claim19 wher ei nPCIAEP2005/009880
reaction m xture has a conposition, in terns of nole
ratios, wthin the foll ow ng24 anges: P2 : Al 23 =
0.9to 1.1 S : AI2AB =0.05to0 0.5 HRO: A28 = 20
to 60 R: Al2AB 1.0to 4.0 F: Al2AB = >0.75 to 2.5.
Zé The nmethod of claim 18, 19 or. 20 Wh%l‘el nth
St | A GRERHG AR LONBOGFAIIRRTIBE Eoriating agfor s fecdstock
0 t
(R mpritng B o A oGl oiang oS PRI Mo
t 07 tr prodAcd bihibe methoddfahy afiglamis I8 taidds 18 to 22,
wherein crystallization of said crystalline materi al
is conducted at a tenperature of about 1000C to about
5 2560C. Tﬁé’ gro-ggfs Jre am%S?he?élﬂ 'aH‘o%?% ene&d ot dini ng feedstock is
cryst al ation o sald crystal e rateri al
commertdth altfias.t enperature of 1300C to 200 OC. 25. An
organi ¢ conversi on process conprising contacting an
organi c feedstock with a catalyst conprising the
crystalline material according to any of clains 1 to
17 or produced by the nethod of any of clains 18 to
24. 26. The process of claim 25 wherein an
oxygenat e-contai ning feedstock is converted to
ol efi ns.



