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dealkylatmn reactions of these active intermediates leading to products, and (3) a

gradual build-up of condensed ring aromatics. OTO is therefore an inherently
transient chemical transformation in which the catalyst is in a continuous state of
change. The ability of the catalyst to maintain high olefin yields for prolonged
periods of time relies on a delicate balance between the relative rates at which the
above processes take place. The formation of coke-like molecules is of singular
importance because their accumulation interferes with the desired reaction

sequence in a number of ways. In particular, coke renders the carbon pool



[0004] Over the last two decades, many catal ytic

materi al s have been identified as being useful for
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sieves are the preferred catal ysts today because they

simul taneously address the acidity and norphol ogi ca

requi rements for the reactions. Particularly preferred
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structure has been established, are assigned a three

key sequanemeot for dheluser of desimosibiedes m QRO weadtamsof Newothelkess,

Framework Types, 5th edition, ElLsevier on
aEAPEIERS 26085 coRlter drStneti Hohettn BYE AR avpesy o
haVWi&Rindissdversd putenttads been established is the materia

desi gnated as AEl, which is a nol ecul ar sieve havin
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framework-type zeolites and other crystalline microporous 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).

[0006] One known molecular sieve for which a structure has been
established is the material designated as AEI, which is a molecular sieve having
pores defined by two sets of generally perpendicular channels each having a cross-
sectional dimension about 3.8 Angstrom. Molecular sieves of the AEI framework

type do not exist in nature, but a number of aluminophosphates and

silicoaluminophosphates having the AEI framework type have been synthesized,



si li coal um nophosphat es having the AEl framework type

have been synthesi zed, i ncl udi ng SAPO 18, ALPOL8 and
WeLWsH8362M0r eover, because of their small porePeTA82004/042738

AEl -t ype nol ecul ar sieves have been reported as

suitable catalysts for a variety of inportant chem ca

processes, including the conversion of oxygenates to
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to this article SSZ-39 is isonorphous with the AEI
f plamingoiaiio gygséer dhamiPophosphat e ol ecul ar si eve

Sﬁl?)%]ls andlﬂ #n Srticle entitled “Guest/Host Relationships in the Synthesis of
the Novel Cage-Based Zeolites SSZ-35, SSZ-36 and SSZ-39”, J. Am. Chem. Soc.,
2000, 122, pages 263-273 Zones and certain of the co-inventors from U.S. Patent

No. 5,958,370 discuss the synthesis and structure of the molecular sieves, SSZ-35,
SSZ-36 and SSZ-39. According to this article SSZ-39 is isomorphous with the
AFI framework type aluminophosphate molecular sieve SAPO-18 and is a
frequently observed product of high-alumina containing syntheses using cyclic
and polycyclic quaternized amine structure directing agents. In particular, the

article reports that, although SSZ-39 is produced at silica to alumina mole ratios of



frequently observed product of high-alum na containing
synt heses using cyclic and pol ycyclic quaternized
warmsdesi uct ure directing agents. I n particul aCT/uSkm®4/042738
article reports that, although SSzZ-39 is produced at
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[0011] The present invention relates to
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[o0tTer t etTiRVGRERAL infbRNeRitand thd SorFdsitinSandSSathesis of a
including in_the conversion of olefins to oxygenates.
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relati onship: (n)X203: YO2, wherein X is a trival ent

el ement, such as al um num boron, iron, indium and/or
SOUMMARY Y is a tetravalent el ement such as silicon
~tirn, titaniumand/or germanium and nis fromO to
[001ds t hadnOne spesiidhe myeritrammesibesuin DcrPsidlline nhatesal hhwing

0 far ex l e, from about 0.0025 tq .abput. 0,008
ang AR EaiBlyof BRPaatETOr A0S LB SE%: ThplaRs form,
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from about 5 to about Bz Osuch as from about 10 to
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f ramewor k osphorus. [0015] In a_further aspect, the
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than 0.01, for example from about 0.0025 to about 0.008, typically from about
0.003 to about 0.007. |

[0013] Conveniently, the calcined crystalline material contains from about
1 to about 100 ppm, for example from about 5 to about 50 ppm, such as from
about 10 to about 20 ppm, by weight of a halide, preferably fluoride.

[0014] In another embodiment, the crystalline material is substantially free
of framework phosphorus.

[0015] In a further aspect, the invention resides in a method of
synthesizing a crystalline material having an AEI framework type and comprising
YO, and optionally X,05; wherein X is a trivalent element and Y is a tetravalent

element, the method comprising:



synthesizing a crystalline material having an AEl

framework type and conprising YO and optionally X203
wohers@esr2X is a trivalent element and Y is a PCT/US2004/042738

tetraval ent el enent, the nmethod conpri sing: (a)

preparing a reaction m xture capable of formng said
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[0019] - In still a further aspect, the invention resides in a process for

o5

producing olefins comprising the step of contacting an organic oxygenate
compound under oxygenate conversion conditions with a catalyst comprising a
crystalline material having an AEI framework type, wherein said material, in its
calcined, anhydrous form, has a composition involving the molar relationship:
(1)X,05:YO,,

wherein X is a trivalent element, Y is a tetravalent element and n is from 0 to less
than 0.01, such as from about 0.001 to less than 0.01, for example from about
0.0025 to about 0.008, typically from about 0.003 to about 0.007.

[0020] It is to be understood that the term “in its calcined, anhydrous

form™ is used herein to refer to a material which has been heated in air at a



than 0.01, such as fromabout 0.001 to |ess than 0.01,

for exanple fromabout 0.0025 to about 0.008,
woyppisaabdzy from about 0.003 to about 0.007. [08CDjUSRA04/042738

is to be understood that the term"in its cal cined,

anhydrous fornt' is used herein to refer to a materi al

whi ch has been heated in air at atenperature in excess
tergperaigooin 6esseRfH00aC for hdde 40Rotrowtthent adeiving the aeaterial

to rehydrate. BRI EF DESCRI PTI ON OF THE

to%@éak& [0021] Figure 1 is an X-ray diffraction

pattern of the as-synthesized product of Exanple 1.
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Mﬁ®9i1 GP Detailed Description
[ g]]] The E@g%”?% Sarl Q{Ql?a? dffﬂ@ctﬂﬁle Qﬁ‘:gm'(ﬁv B hélenthes%Ezed

ates to a novel crystalline rra erial havi ng an
prcﬁdtaheﬁ\ﬂxdmplyybe and to its synthesis, particul arly in a
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of BxRmPRess for the conversion of oxygenates,
particularly nmethanol, to ol efins, parti cul ar| y
et hyl ene and propylene. [0024] In its cal cined and
DAl RBr THE EQlodthE VO K- type crystal | ine
W‘Eﬁtl on is porous and has a
[062B1pOSi t iTHe preseat invegidnhelaml tara sievleRtiystaline paterial having
(Jl X203: YO2, wherein X (if resenti is a trivalent
Anewerr P andiouikR MesiborasiculaThoR, a fwezidgpedium. In
ad@l?ibh' tHE hﬂf'en@o f]l%fg?ésri@meq{%e Bbﬁﬁseﬁ)cﬁﬂel EI‘X’PCb. E hﬂ)ﬁtc@ia}‘ %&P{Q in
IS a tetraval ent el enment, such as-si con
a pHObéEISI iomthg eomeeTsiom a oxygenatks, natriiadarih meaalm‘n,ol to olefins,

typi c S|I|con nd nis fromO to | ess than 0. 01,
pagt{ygl:l?rgr %fl AYUPPHRF01 to | ess than 0.01, for
oAl e fihom %%edoaﬁ)@%%h% 8%p%hn0t1%0&E1t YRheot¥type

from about 0.003 to about 7. Wiere a
crysédliinpe mabamiahiodi the peeseplo Urvéntiers ibeerpugsand has @ remposition
nt hesi s of terial, the calcined formof the
lmﬁé}’mﬁ?}z@r@ﬁ%{ lwgryst alline material of the pr esent
invention is normally hpwad: YO, contain trace anmounts,

typically fromabout 1 to about 100 ppm for exanple
whereim X Hafupresenth igBoltivalspt element, such as aluminum, boron, iron,

indium, gallium or a combination thereof, typically aluminum; Y is a tetravalent
element, such as silicon, tin, titanium, germanium or a combination thereof,
typically silicon; and n is from O to less than 0.01, such as from about 0.001 to less
than 0.01, for example from about 0.0025 to about 0.008, typically from about
0.003 to about 0.007. Where a halide-containing compound has been used in the
synthesis of the material, the calcined form of the AEI framework-type crystalline
material of the present invention is normally found to contain trace amounts,
typically from about 1 to about 100 ppm, for example from about 5 to about 50
ppm, such as from about 10 to about 20 ppm, by weight of the halide, preferably
fluoride.

[0025] In one embodiment, the AEI framework-type crystalline material of

the present invention is substantially free of framework phosphorus.



ppm such as from about 10 to about 20 ppm by wei ght

of the halide, preferably fluoride. [0025] In one
wenhsdicsemt , the AElI framework-type crystall i nBCT/US2004/042738

material of the present invention is substantially

free of framework phosphorus.[0026] In its

as-synthesi zed form the AEl franmework-ty
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activity I mnary 1 on-exchange ste
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ofnetdieioher hodioged albhg hjdrbfen Ppre®OE,Se.g., ammonium ions, and
mixtures thereof. Particularly preferred cations are those which tailor the catalytic
activity for certain hydrocarbon conversion reactions. These include hydrogen,
rare earth metals and metals of Groups A, IIIA, IVA, VA, IB, 1IB, IIIB, IVB,
VB, VIB, VIIB and VIII of the Periodic Table of the Elements.
[0028] The AFEI framework-type crystalline material of the invention can
be prepared from a reaction mixture containing a source of water, a source of an
oxide of the tetravalent element Y, optionally a source of an oxide of the trivalent
element X, at least one organic directing agent (R) as described below, and

typically a halide or a halide-containing compound, such as a fluoride or a



[0028] The AEl franmework-type crystalline material of
the invention can be prepared froma reaction m xture
woanis@iesizmg a source of water, a source of an egTAS20f/042738
the tetraval ent elenent Y, optionally a source of an
oxide of the trivalent elenment X, at |east one organic
directing agent (R) as described below, and typically
a halide or a halide-containing conpound, such as a
flubtidebiigindly abhp@inddeaidorhaid RExtGREANRE a Sdhfbsition, in
reaction mxture having a conposition, in terns of
terms| of necde tadios of oxides egthimtheipllowing rangles:owi ng r anges:
Reactants Useful Typical H2OYO2 0.1 to 20 2 to 10
Hal ide/YO2 o 2 0.01 to'l1 RRYO2 0.01 to 2 0.1 to 1

BT ¥aattalltd © 0- P O 0 Oyl d,PO29] Vinere t”f‘ﬁncal

etravalapnt elepent Y is silicon, suitable sources gf

$ilicol0fDude s(licalé402@.g., tetraal Ry 10
DI T npsgg'i&gEg, fumed gid4ca, such las Aep@sith 1

- cgussa)—and-agqueous—ecolt-oidal——
Suspen&/¥As of silica,0Pbio2xanple fhat 8ditalby E. 1.
gdu Pontx, (I;/Yr@m)ur und@fo(we tradename Lpees.1 Wiere

ha "‘I‘I\l') AV4 al et okl PR
ICIIL KN —+S—artuh ||U||| SUTrtadr© SUUT CCo

of alum num i nclude alum num salts, especially

[opzer - solwhére al fefavaseit hel@geral Vnisngilizon, tsuitilde saaroeeldf
as hydrated al um num oxi des, such, as boehn(ijte and
¢

Sllwaud?@b’é‘é hytligates, \her detcablon apitapsilicates, Hypsdsilica,ispglh)as
Aé?%i[]ga%% nor e&b%%gi%sa)éour%@ewsd EC%} |El!l 915§161§ OafsSlhca’ for

examiphd thatrebhll by |Ribar dld éonand Kemours dmdsalthes traflertane Ludox.

organi c d| recting agent are pr rred. [0030]. The.
Wb?f@a*hf? Eivdenee Mg gd%ﬁ e s jpelude
ah‘frﬁfﬁ?\lgﬂ ﬁ% 9s|p€é’1§1|1§/ Grafdgl sBFubRar sAENRRH U GRRREMNE trafel 6 waE
strtuted piperidini um conpound, for exanple a

asttgtiraal dynpivpe okidies)isuch epbgehomt, mﬂ;mm@h)lbbgmalte Where the

Ndi d th di
el o iR tions PLaEoT b ERERRET N R e, athoygn
m&% HRahd8srced 9@@3&&%&1@ Bd SIRANK Yhetdl M@0 @RGINH TORY kaltseof
has a pH of about 4 to about 14, such as about 4 to

thebrganickirecting agenhansipselgbodit 6 t o about 8. [0032]
[0&(?[]St al | I,Ehat Ir%nga 1regt?ngc a?grer !t ﬁdus%}f thel%ﬁn %Mﬁfenﬁ§ %Bfnf)n%s

rred
a cyclic amine or ammonium compound, such as an N- substituted piperidinium
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compound, for example a tetraalkylpiperidinium compound, typically a N,N-
diethyl-2,6-dimethylpiperidinium compound.  Suitable compounds include
hydroxides and salts, such as halides.

[0031] Conveniently, the reaction mixture has a pH of about 4 to about 14,
such as about 4 to about 10, for example about 6 to about 8.

[0032] Crystallization can be carried out at either static or stirred
conditions in a suitable reactor vessel, such as for example, polypropylene jars or
Teflon®-lined or stéinless steel autoclaves, at a temperature of about 50°C to about
300°C, such as about 135°C to about 175°C, for a time sufficient for
crystallization to occur. Formation of the crystalline product can take anywhere

from around 30 minutes up to as much as 2 weeks, such as from about 45 minutes



conditions in a suitable reactor vessel, such as for

exanpl e, pol ypropylene jars or Teflon(r)-lined or
weoeneaisicars st eel autocl aves, at a tenperature sCTaiSeY/042738

500C to about 3000C, such as about 135C to about

1750C, for a time sufficient for crystallization to

o At &7 Potesalob SIS THACh Gt ibia Shois | btas e Goration
WBEkRds S&Pnhé‘stefn?%lﬁpo&h B9edll Qe SR Hl%s%ﬂ%es typically

hours, for exa e fron1a out 1.0 to about ours.
ThqudugampnﬂﬂQépéhdebheﬂh@nwenperature enpl oyed, with

hi tenp ur.es pIC requiri .shorte

RSl ner marvRhEs Re oS, ok S meifad BN o e mietgnce of

Z golidake onBYpRe sﬁé‘l@'ajsl atare@& by e RireseRffe ok 18dst | ®BSHpm,
1 ppm such as at least 10 ppm for exanple at | east

0.
1oenvispiently g viesst 9P ppratof] enedt crygials phavedfonstegal weight of the
(r:n{:é)é?%(?ﬂe .§n1 ?eed’[‘ﬁg sgé)cf ' (gg’l b%fho hgtruc%ﬁ%f W1t?1a1ihe c;r¥shalhne

e séed Crys a nDstructu

t heteelay 6f thklprésentiay &itiod) fo@fexirhplenhépﬁﬂtlctl dhagitvions S}fnﬂiesw
exanpl e the product of agﬁreV|ous synt hesi s or ca
a%h é%%@theéﬁf?%%rur%lr%%t in peaterialefuchias AuERVa Haﬁa or OFF

Lﬁygle% Jg Cgugﬁ?r&e lT'hIa %O8s [Hﬂ‘l dﬂ@d ?d fY ?eac?gﬁ‘ mixture

seeds nay the'reaction mxture as
ced h@bﬂaﬂda]smpﬁrsmnmn d hqad|meflind, s asnwatsucfﬁha@roductlon of

wat.er... . The, producti on .of .coll oi dal ed s nsi.ons

Al P SisPri e ek gss &1 BR woltiec el OPeyge s are

dﬂﬁeio@e%?ﬁl 'fé;} exfaﬁiblee)fﬁ‘tgﬁiaﬁonall T ®IiBAdnoN&d. Webhd/664930hd WO
/ 06493 and WD 00/ 06494 publ i shed on February

100/ oge%p@mmm Povay é8, H0eind mqorp@'ﬁf@d daxsen by sha4ice.

T [y, aII|n rod

TIRAAR 1 and Vi, S OB B YR i oatafd T Sothflon gn pan be
agecbyere@ by isfangatli PRy, s‘ubhtisabyOébntJﬂa atﬁ@paf ailedtion. The
product can al so be mashed recover ed

c sanaratedpraing sanAlse be traghadp Fecarercdby é@ﬁtﬂfl@@@@} omgltrgtion and
r t of the crystallization process, the recovered
crystalline product contains within its pores at | east
a[@035] i on OfAstahﬁsuﬂt gAtheccrstaldiestiomgpragest the sembveredtdagstalline

synt hesi s. . ally, therefore, the nt hesj. zed
nﬁfOé‘flea@nff%n% W&ﬁ@é&s poernicant 4 prFighob dhe drawF JHipiEng agent

d [ f I
o g A AL VLSRG oS Mmoo

ofn mhenartd epudvarths pmaricalientiipagendfivvcthe widldruler sieve, leaving
o B ERreTYion b S PR oRbat e AGRERY Mone et siyg open
CRIPEIRAROvitNG febdBRicRt eTRIs B #/BI¥REY Aksbiplished by calcining, or
essentially heating the molecular sieve comprising the template at a temperature
of from about 200°C to about 800°C. in the presence of an oxygen-containing gas.
In some cases, it may be desirable to heat the molecular sieve in an environment
having a low or zero oxygen concentration. This type of process can be used for
partial or complete removal of the organic directing agent from the intracrystalline
pore system. In other cases, particularly with smaller organic directing agents,
complete or partial removal from the sieve can be accomplished by conventional

desorption processes.



of from about 2000C to about 8000C. in the presence of
an oxygen-containing gas. In sone cases, it may be
wdesisroakdze to heat the nol ecul ar sieve in an PCT/US2004/042738
envi ronnment having a | ow or zero oxygen concentration.
This type of process can be used for partial or
npl ete renoval of the orgﬁglc dlrectlng agent from

[OQ%J; intr &Wéh%\lAIEI rr*@mo@k— tcaystalline petsial ehhednvention
hag 2):.?%41 ﬁ{es&eﬁm it c Fo'i'm]‘afa?ee(‘ln o di F &ERLR Cogl%?cg{écﬁm by

e or mthe sie
combamnriph iveitte dt}i&y nmmkﬂmtsudn ab bd&is:m ;md/mnmatrix materials, that

pr.oce 036] Once i he AEIL rk-t
DGR PR AL TERE BT /B AES R
(0§33t hesi aggheibit wRRHL R&nf B BnALe dyitin e AMAkAYESbrl-t

conposition by conbination wwth other materials, suc
maistid)i afdtbe Sneendioorcansher variavatisert avlrspatatlﬁmallp ra@wed matenals

HRSE SHAL 8L ANESS, 8 S ALYLOLREA! M2 LS vaions

foRhLeHOact Wrihmbhe, Hiber hérpEIMNE Kath])yﬁﬁ:diﬁ}ioﬁélhta' zeRfitel dagalyst

i nvention can be various inert or catalytically active
compmntalaéummaeog;ealmtnérspb|t§a111¢>c2|11t9@@1ac@ Siica g siigafsol,

ang r{ux ures ﬁ} &"} oflbe%é c%n?%ﬁénts %{a: :ﬁycf eff&gtﬂ‘f% 19freﬁl§cr11‘? %@éx%ﬁ

non-zeo conponents,

cath@gtsabdﬁ tacﬁﬁgfm) A EdrMal Shlutd 438isDin Iﬂ:bwhlél&mg @he cdtalystrduding
zirconia, quartz, silica or_silica sol, and mxtur%si1
en

regqmerabion, demslying &?Fpéﬁélﬂf’ts angd dncgpasingeraialysi gieengih
blérﬁgg QlifhGull %&%&n aifl] §fer il fiihyB i c&h@ﬁle@ n the
sin eat S 5

to assi st d|n e catalyst during
firrak gatalystapiodnct K}iﬂgﬁﬂ frymankd toh@O m@t ystceandf itheciotd satatyst,

e | h h ts,
PO S GRS PhDe G cont ai ned | the.
[od3g)al catply kT PasdWelk-fRB Q:@y%tzflﬁl%’ﬁ‘nl&nﬁpd&gnﬁ‘&i B&bin can

percent of the total catalyst, preferably 20 to 70
bewgp@ bt dipegasenandliquifs folowédctwaml%dar SPRO@SIn tased AfEsize

wor k-t y.pe crystall naterlal descr b r
o AOBE TGSRYES & v A e BB i e ERREFAC SRR B s
ch[’fﬁhzﬁﬁgﬂa y; SeREalsal tadlyNas et édnlfersﬁj’mdre@aioﬁh@ Examples of
propertles as an ion-exchanger; as a ch

sutiale |Céﬁalyticnusg&§f dog O CesgRoxyomk-tyRenet Yﬁélhae é%%tap%léiesqrrbed

PR SR RAEA 255 po AT £t MG o
staolb ahdad)thde hediobedikdte rcﬁangel stedkisd @ofmgllyh wd o passkinaegoH

heavy petrol eum res du e st oc s, c clic st and
hygres Rty F SEPSR (€] eew BRSO 4 it 1) GiriDE St

T%@@é@@ﬁeﬂt@ @% 'EWEﬂEg rlﬂélh&iﬂg %%%Qgﬁgn dle%@elx?rfgt efsdldcaely

oups 107of the Periodic
remove straight chain parafﬁns from hydrocarbon feedstocks typically boiling

above 177°C, including raffinates and lubricating oil basestocks; (c) catalytic
cracking of hydrocarbon feedstocks, such as naphthas, gas oils and residual oils,
normally in the presence of a large pore cracking catalyst, such as zeoliteY; (d)
oligomerization of straight and branched chain olefins having from about 2 to 21,
preferably 2 to 5 carbon atoms, to produce medium to heavy olefins which are
useful for both fuels, i.e., gasoline or a gasoline blending stock, and chemicals; (e)

isomerization of olefins, particularly olefins having 4 to 6 carbon atoms, and
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Tabl e of El enents; (b) dewaxing, including

i sonerization dewaxing, to selectively renove straight
woheiswepas af f i ns from hydrocar bon feedst ocks t ppiraakdoy/042738

boi I i ng above 177C, including raffmtes and

| ubricating oil basestocks; (c) catal ytic cracking of

hydr ocar bon f eedst ocks, such as napht has, gas oils and

r espeeialy nevmal butemerta Rrgdycs lemeleﬁn@s@n%gr@dma of dpyyer alkanes,

p & & ﬂl%l[ﬂ 9 &ah%lhélf trhgdl%H%B%lﬁsg séglgPl Ast& ylelaéj)and e ene; (g)

IgOﬂEfIZ& I’on O ranche aln o |ns
hai‘ﬁpmgoﬁibﬁmcﬁboﬂtall@lammﬁﬂq hpdret&bain, ysuzh tas tblueae bt(onproduce

at o pr qd diumto heavy ol e n i.ch
cSattamgsd donieadions, F 25 g3¥lgnesy el 3 3HSE) §f,@romatc

(t))l ﬁ?géaﬁllgorﬁt ke as%z&{be 'Wlﬂ‘l%l@ﬁné QucH §§Qfﬁ§leﬁé‘tah@ %r(ﬁ;ylene, to

Ins, particularly olefins having 4 car _
apmvdsqe a@tﬂﬁbmnal lbyd nowmretie; b (i) emmemlzmncmj uc% dialkylaromatic

RTRRHEO TR ey ar BEaPpHe ‘s BE SRt Rl and 00

b@ﬁﬁlﬁe@ﬁ of&rﬁ1oﬂlk§%ﬁﬁ@§dﬂd(m;ﬂkjd@1ﬁ1ﬂé§ al kyl aromati c
hydr ocar bons, such as toluene, to produce

dleBRY | ar onﬁt i parfgelrioc dicoohE]  Sawewark- RPE esexstalling material
a!i%(%notd ]%61‘61 st ugﬂ%ﬁ tl%e {%ﬁ{ﬂc C &{ngg %n &%P%&?dté%%g %ﬁ@ 81’ more

ene an propy

pbl@ﬂn@ep@xttllaylaﬂgnzﬂry&nandn@ upepelend.i ) Asomedi ha’elnonthef term

dlalkylaronatlc hydr ocar hbons, such as xyl.enes, éj) S
foaEshates” ris lrbinpd o grelkle 3t &R nokinpeesSaHy kll&l}te to aliphatic

S Xl%ll&ﬁ§ ' éth?ifa : @flﬁg&gﬁbﬂﬁbglﬁn@mgﬂ%h?kl@é Kidi&fgsn %ﬁrbokg)l@& Ueids,

In particu ypé crystalline
naztrbonaaés ded trel lilex), et esm compasef woniaming betert-atbyiisj such as,

o BRIEE TSR ARG TN p PPN Teedls dde PR moicty

t G/?ll h@rﬁﬁﬁlly%ﬁgi%[‘ ab8sabouf 1 Q'@falbcﬂﬁ d O%@r‘doﬂ%'té%ﬂ? subths ir8m about
not necessarily limted to aliphatic al cohol's, ethers,

céﬁ@dmyﬁ4®@ﬂp0@hUBS(aldehydes ket ones, carboxyllc
ag(h][qg] N car b%g]?rtgg%ﬂ:aa favgdr%(tyg%k LK e%udeﬁlggfela lst?a?g}ﬁ UPAY) %?anched

I Ng Imer capt ans,

sHlifHa€e 9]condlsN@sir 1BRsturted dduaterhe) aaf theiEhﬁtragsnp haIb gén and
noi ety wi || nornally contain fromabout 1 to about 10
caulﬁ@ranalpgw Brxporplasof suiablgisiyecnate eprapsinds ncludegppthanol;

t ' |
o bR bR oI EAEILEIC 0 0 HERBR! R S f Bl ety
u e%alt ldl:ie?hﬁd:th@%ﬂt—ﬁb@ﬁp?l&the&{lﬂleﬂiyf nrercmptanbllo gethyl kalfidgemethyl
and.sul f ur. anal ogues of sujt e. 0X t
céﬁ%ﬁhnﬁ§y§HE?ﬁ mﬁeﬁhgﬁﬁgp‘gfﬁ%ngf pW%B?ng%ﬁ%aC%bnde
' ?&H{aﬁﬁfly&g, di-ftbttiyl gﬂ%oﬁﬁt‘é,o&l%@thyl%wﬂéi a&kiB¥bice hhgyl amines,

di me
n-alkyl halides, n-alkyl sulfides having n-alkyl groups of comprising the range of

from about 3 to about 10 carbon atoms; and mixtures thereof. Particularly suitable
oxygenate compounds are methanol, dimethyl ether, or mixtures thereof, most
preferably methanol. As used herein, the term "oxygenate" designates only the
organic material used as the feed. The total charge of feed to the reaction zone
may contain additional compounds, such as diluents.

[0041] In the present oxygenate conversion process, a feedstock

comprising an organic oxygenate, optionally with one or more diluents, is
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ether; diethyl ether; di-isopropyl ether; nethyl
nmer capt an; nethyl sulfide; nethyl am ne; ethyl
worosapesam; di-ethyl sulfide; di-ethyl am ne; eCngiS2004/042738
chl ori de; formal dehyde; di-nethyl carbonate; di-nethyl
ket one; acetic acid; n-al kyl am nes, n-al kyl halides,

n-al kyl sul fides haV|ng n- al kyl groups of conprisjng
coxﬂﬁ%teii dhdee yroar s abbateaction Z&@el}flﬂa@ @iy rompsisg the

m(ﬁ&%lép AL SSthE DS :l}etsgﬁ’tf nvERe, cj)tn Uéﬁf'é% (Ve St AR Baneshak &o

mpounds are hanol er, or mxtures
per’lﬂeﬁ etlod desmedtol@ﬂrsf eAhbﬂnytwnéy,htha qnlroceées nmgdﬂb tearied opt trhe

. term "oxygenat t he . or C nater
ot a8t SR B R o ben e et (R b o hitia
phhRaG 1 Bk ed %Jﬁornﬁl&’ucpﬂfhtsé“ A& don98R1onGATP A el ectVHER of

as diluents.” [0041] In t he present oxygenate

feasisiogletespmiupt owwsissuly dependiéng vRore dimp catsiysig amdy the geastion
coRXygenat e, optionally with one or nore diluents,
|scoﬁiacted in the vapor phase in a reaction zone with

[0@42¢at al y SWhaOppesest, NGe t digusiBbe ¢4 @her@ilfVorPfeatth® to the
pr esent invention at effective process condi ti ons so
fecslstorls op mpdrsitar sty e gati sk aorspestitiansandals tariealbi wasH o Tedvee

thd E&l&%r/?t?at%@bﬁqﬁ ct)@(é/%éx&ﬁee ! fedstddicd UNn Hiniftn e é”e gﬁggltes of

vapor /11 qui n the process I's carr
suiiztbée | dibpentd imhhmle helivan, mepged, \namgehj iceptbiod nnbas;ade carbon

ferent conversion rates and ctivi
d“fxé SViEk- g58e] au%qn-wag}tweegaliaf H?ﬁlﬂé’ aﬁﬁﬁe% [fach as
mdéRdmR] ¥8ineantd Hb?uen Qstsél?c[hll‘ff%ﬁlrteé&r\}é arddPon88ds, and

present, the I s"general |y non-reactive to
mixtveesf thenef oFke mosmbmﬂahlusmte\m wamaa@dsmtmgmp owgith Wcater

e AL O e h BB TRRL Sohple AR i oo R Pade

ab&ft BUhs12RIoE tHH thta® fded rhiRGlréide hel i um argon, nltrogen
car bon nonoxi de, carbon dioxide, water, essentially

[0Q434- r eac(Tibg cleperature rsnplevadetni Hlel QXyLEREIA CONEEIRN ARFOCESS
m%e&:ﬂ?rb%'e %txlfaﬁl% n%{]dsueﬁ Qalgaf?cﬁx)l C?bgﬁ (?p bajcol ¥bout 1000°C offbr

eaC Ive aro m Xt Ures thereé
exﬂihﬁlerfﬁﬁﬁ apne280r@do dbduis @OD%C ,2aneluddg éronaalbui IZBO?Ig&nabout

wat er. bei ng partlcularly referred. Dil uent(
759&)9: CORPTHLELYF Fom awh309 Gdp a@wto%{)ogmtyrg@al%fm% afpout

35b48 oté?}og 6(5(f°€dan {'tﬂz'ilﬁarl 94 3bout D0 PR 6P C.

enp oyed In the ygena e conversion process nay vary
[0@Gdd¢r a wildghir alefie, psulobtsasviil r fonma edthoug0GOC m@esadanlu in

opREFLAPRYTFr B AR BED0E oo ludhe Bl fot Ticd to

autogenous pressures and pressures in the range of from about 0.1 kPa to about 10
MPa. Conveniently, the pressure is in the range of from about 7 kPa to about 5
MPa, such as in the range of from about 50 kPa to about 1 MPa. The foregoing
pressures 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.

[0045] 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
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750 0C, conveniently from about 3000C to about 6500C,

typically from about 3500C to about 6000C and
weoaondsiossd2ar |y from about 4000C to about 6000C. PCOM@AZ(04/042738

Li ght ol efin products will form although not

necessarily in optinmum anmounts, at a w de range of

pressures, including but not Iimted to autogenous

pyesadsy 9s2 apmber eshomes The epdionaige iy fargelyrdesasainedgby) the

vVeni :
ot ERRhanD M ety BN sp SRR ey dpace
i velodity, r #regephafe f(@igmdabmutvaplr)kad t theabelectedl MracessThéesign

faqregoin ressures are exclusive of diluent, if any
|‘§mb$:ge§b§ﬁf£ and refer to the partial pressure of the

fpRdst ock ag Jide'rghed 66 wehobaRP S CRIRIURIBVARY Obr the
m xtures thereof. Lower and upper extrenes of pressure
nippddelkewdkefupctifnfie dhe rebent progessy , WHSNWVie dsfimn ascodiphtepf feed

r at and/{.or reaction rate.. [ 004 The process shoul d
BB R0 §RF ho fopdrdiSight o ha R Teivs ol HofScutar
PgiOeticeal Y Eeti@sdinSrhenth ahd/br ANGE) CTise WHEEV Le@ghllPshduld1Be in
may vary fromtenths ofseconds to g number of hours.
Tihe rangecafiform ebet 0-Gl g rtgabouigdQOdinng s dsyfrqomebout 0.5 hr™ to
r ' -1e [N re, al yst

sgﬁj(e&}:? g@h} t Ee}%\g\(/e%g{?t% cﬁ%gﬁ?@ O'slglzltletg\?lé‘lfnggo? ;ﬂr 't he phase
(l00duj d or sapaticahrehtddenas| &t b adaqooersan desithe oxlygenate
characteristics. [0046] A wi de range of weight hourly .
STRIVETSIAD) RIBPASH £ pitRudnineribpd gﬁ%rqae@a tihgentipyqus regeneration,

fypGht MY fn@d&lﬂq%lﬂ(i Ex&NYic @fa@ﬁﬁa Fix pgrs ia.ﬁeo%%fe{pégl ofpreferred

wei ght of feed (excluding diluent wei ght
ofor gh¢ pradessy bertisconx ygehatmeo oflefim lcendrsion $§ eviegitlyt edoytstmic

(BRI B et b Bt SN PROREY e
aPRdlteadfbh Blso resuddGh Afigh! BEdsaROdopOdiRe # thd frod@RHtof low
300 hr 1, for exanple fromabout 0.1 hr 1 to about 200

hpressurq, oy dpnsitygeact i cal embodi ment of a reactor
i@%ﬁnaf or EP(%&?%%%S%Q%@S&E}%H&%? %r%%n?rra%ﬁeﬁg uISGISItl}% the reactor

ting or W contnuo

I s@aRedliiv eaby réinovdlarf alfdridoTotbE Rafalydt th ©Adgahsthio€, where the
cracker.. Fixed beds are generally not preferred, for
t el de eghicaiet iU K 2Ens AlET I Bl ST 512 SCBRRIISHRE PXygen,

arhi Ghhn¥1eexP DS %ff’E&i&eﬁém\"étﬂh gérataﬁﬁg u\ivﬁlgﬁ dé&éﬁ%& Fhe eatalyst

st ages tﬁgl ntercoolers or o cool I'ng devr ces.

r gty ofthalcenditiesubf seniperatute, glyganepatinkepatsampe,darel tesidence
t‘gr%e Pin’ lileCtrgigoerr]lel%léorl svgu% %Ses leer:l%étali o’cvc\>/ gcehquifet )21 %gI?é 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.

[0049] In one embodiment, the catalyst is pretreated with dimethyl ether, a
C,-C4 aldehyde composition and/or a C4-C; olefin composition to form an
integrated hydrocarbon co-catalyst within the porous framework of the AEI
framework-type molecular sieve prior to the catalyst being used to convert
oxygenate to olefins. Desirably, the pretreatment is conducted at a temperature of

at least 10°C, such as at least 25°C, for example at least 50°C, higher than the

temperature used for the oxygenate reaction zone and is arranged to produce at

13



[ 0048] Because the catal yst nmust be regenerated

frequently, the reactor should allow easy renpoval of a
weandsioess2ef t he catal yst to a regenerator, whePeTHIS2004/042738

catalyst is subjected to a regenerati on nedium such

as a gas conprising oxygen, for exanple air to bur n

of f coke fromthe catal whi ch restores

leaglaPdMf<e shel ia\?/i@tt)}easﬁ'ﬂé’t%orf%ﬁ examle gt 1@%@)@% @%A) of the
int?%rﬁﬂ’ﬁrh ?Jctaﬂﬁ) s@c{] gn E@fﬁf ng%ﬁ? of Jc}fgembl%ﬁﬁlgleswve

enerator s ouI e se ected to achieve a co
Suclo pteémtmmy treageg &r mbﬂadsa:ﬂnb abypoh cohtehtsbthehasicaliaitiev®.i5

W % At |east, a n qQf the regene ted cata
ks o5 ptsepdtri fal ot b drschebim CEDGueq oRGip Seridl Nos.
10?7'1’99@8 fI@Vﬁm%i‘ §nd3 m/aimts IS fRFIRER %;eeﬁewﬁd%gfbwmloos

et her, a C2- dehyde conposition and/or a C4-C

an@a@fmmrp@mﬁdﬁemlmhymfeﬂemqn an integrated hydrocar bon

cat al wthin th oro sfrawe rk, o
(O oy ey By el T PORCHE R B RciePly, Sy bR gyith
ref@@nﬂ@tdtae@ondz‘mﬁg) BY @bl ¥YDRB AL CorhsnliRf drBsingBesi r abl y,
the pretreatnment is conducted at a tenperature of at

[00d3st 10de the Bepmples.dhe Xerpyt diffismptionfdsfa warengsillscigd with a
Ph 1&%33“\;&% : eg{t’@&fac{oﬁ%ﬁ]@rt chllllsp%%gﬁl?%%gl tlkﬁt?cq égkéctélh\%th

I'on zone and i's arrange
graphite asdndEhiostiXor, sisitlg @ppat Klaplst rdd\mttﬂdn f Dhe dlfﬁﬁﬂh(&l dita
| east about 5wt % of the |ntegrate€ hydrocarbon

wegp Iecrdady Ry steprgeaingnatt bYadesteryht Mot thetre YT Higfanis the
Br§%§ Je SHED apcro%h?ﬁ% RiafeY o{ i es%&érﬂﬂ £drOedch Cs”te%as &hE NRterplanar

content of the nol ecular sieve is known as
spaqing dpsa ofdre gdlcmlatitd iis Afngstrdre undssadithe celativelnt@nsities of the

i 0 Nos. /712668, ..10/ 712952 .and
s 1o STherS 0y 15 o MRS iR SEPRER! NEO ahts By gvere
de@ﬁqn@a%yllﬂ&gfaﬁﬁg@de%albﬁft&isme@y refer ence [0050] The
invention wll nowbe nore particularly described with

reference to the foll ow ng Exanpl es and the

EA%Gqpanyi ng drawi ngs. [0051] In the Exanples, the
—lﬂgpgy—dlffractlon data were collected with a Philips

[og82)Mder X-0Re3 d bf 4 28.5anEhe aquasyisplaeidn i tA(NO;);-9H,0 was
scintillation detector with graphite nmonochronmator

added &y Tobpar! R & PHA3E Faplar ipgRccus THAUEATY Of N- -Bisthyk2 &-
dlrp@tﬁl?llp Exﬁﬁﬁ gdr%kgga@@jt ggﬁ 60f09gw?§ 915}53 615‘2(%c ml of
tetfa&thyﬂorﬂg)sﬂlca‘e Ofhe resdiantueiftae vmcximnﬂhmmslyll'dtered in a sealed

i nter r _spac Wer e, C ul at e st rom
COBHITES Torah AOWRGE FOTLISRST HEGHH BH1AGS (el AB At s
coﬂ{g%tay IR dlstyidie TiRNeifiMnOEed @ 1iidnoRaesddeliore.7 Abey e

background Wwere :
48wt% aqueous solution of hydrofluoric acid which immediately resulted in the
production of a slurry. This slurry was further homogenized by stirring and
exposure to air for evaporation of water and ethanol until a thick slurry mixture
was obtained. Extra water was further evaporated from the slurry mixture under
static conditions to give 1317 mg of a dry gel solid having the following molar
composition:

SiO; : 0.00083A1,05 : 0.5DEDMP : 0.6F : 4.9H,0
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determined by integrating the peak intensities.

Exanple 1 [0052] 0.143 m of a 23.5 ng/nl aqueous
weabostoesrz4 of AL(NO3) 3 - 9H20 was added t o 3. 717pai/ustooao42738
~0.7236 nol ar aqueous sol ution of N, N-diethyl-2,6-

di met hyl pi peri di ni um hydroxi de (DEDMP+ OH ) fol | owed

by 1.200 ml_of . tetraethylorthgsilicate. The r suI

#058Lr e wadochif sidoray pdded Wpéd‘ﬂ? a’%\‘C@e‘ﬁ‘F’%Hg Q%A

Y ER&h trﬁ‘z[té‘ndl NAEL halihg bI%/A1 atomic ratio

%Fganqﬁgpg%?%gé? ?%g%e mag conpl etely ﬁy%ro lyzed. To

bhe 9 aamlslam atindarragolaitloh WEke ackuBihgOmixtyrenpl eplids was

e 1 § T0su bt A eReeegsten s SFuig itsoC for
FBiRufy WideY sWRs rét&{[cfrp@lboﬁt%@ﬁﬁﬂ) z adtebYosling, rtlhd’lgasallttdlt solid

exposure to air for evaporation of water and_ethangl

wk irbcoaetedibylcentrifngipg.rivashed withedistdlsdayaiers andelpiedat 0t 1o

SRR MOREP ey HRAHE (5.3 ol b)y%%{ » B gt of
@%&&?&M' Nl BlseﬂIUnEHlOQ)OrmOSI tion: SIC :

: 0. 5DEDWP : ] To. thi
5[6‘1)546 was aldted- svmtﬁlﬁswﬁ'@dqxaﬁ!alicé éﬁd H%%?E Hey ¢ %ﬂ fggshown
on th 0 0 ead] of el as-
H%?e %Lgenl §|196 aagr%dc&r lg%ﬂ?% 1o¥)elgw3 %n MOHﬁg@gr?%jm c
rsethihesiodd ROddet wiselaces il & imgflerfurhareeandfhegisilial §0Whsfor 15hrs
transferred to a Teflo -lined 5 m pressur e
dndbeaiystha ¢algined @@teils%eg POIC &5 PR dLe ST Ou ik ion
Sp%]&t’élxgl B8P AR dGha C}Eﬂ@ms s}ﬁfvhﬁiﬁl H58@kNGd e 2. eswé Xaay data
was recovere centrifuging, washed with
die&tdnkﬂrﬂddﬂﬂtﬂremaﬁtmjaldhwﬁeml%ﬁl firoeoOrk-tyR$i ve 373 ng of
a white mcrocrystalline solid (28.3%yield based on
the weight of the dry gel or 91.4%yield based on
Si C"). [0054] The as-synthesized product had the X-ray
diffraction pattern shown in Figure 1 and sunmari zed
in Table 1 below. A portion (1OOmg) of the
assynt hesi zed product was placed in a nuffle furnace
and heated at 600C for 15hrs in the air. The cal ci ned
material was white in appearance. The X-ray
diffraction pattern for the calcined material is shown
in Figure 2 and Table 2. The X-ray data denonstrated
that the material had an AEl framework-type. Table 1-
X-Ray Diffraction Pattern of As-Synthesized
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Product of Exanple 1 2 Theta d(A) 100 1/1o 9.77 9.049

100.0 10.90 8.112 6.7 13.13 6.736 3.8 14.35 6.165 3.6
W0300B8652841 10.8 16. 37 5.412 39.3 17. 36 5. 105PB2/US2004/042738

17.59 5.039 44.6 19.45 4.560 1.4 20.06 4.423 15.9

20.51 4.326 15.5 20.97 4.234 34.2 21.79 4.076 18.4

22.51 3.946 4.1 23.56 3.773 1.3 24.39 3.647 27.6 24.56

3.621 141 25.63 3.473 7.0 26.34 3,381 12 2 26.92

3. 309 Table by -69-Ray Diffractiomkatieynpf¥s7Syghesizel 77

3.101 1.9 30.05 2. Fredectofixanelelo32 8.2 31. 04 2.879

11.7 31.39 2T84th 4.0 d(A) 100 I/To
9.77 9.049 100.0
10.90 8.112 6.7
13.13 6.736 3.8
14.35 6.165 3.6
15.16 5.841 10.8
16.37 5.412 39.3
17.36 5.105 32.5
17.59 5.039 44.6
19.45 4.560 1.4
20.06 4.423 15.9
20.51 4.326 15.5
20.97 4.234 342
21.79 - 4.076 : 18.4
22.51 3.946 4.1
23.56 3.773 1.3
24.39 3.647 27.6
24.56 3.621 14.1
25.63 3.473 7.0
26.34 3.381 12.2
26.92 3.309 16.7
27.62 3.227 0.7
28.43 3.137 13.1
28.77 3.101 1.9
30.05 2.971 59
30.46 2.932 8.2
31.04 2.879 11.7
31.39 2.847 4.0
31.65 2.825 14.8
32.39 2.761 24
32.84 2.725 12.4
33.25 2.692 33
33.43 2.678 5.5
34.20 2.620 2.2
35.05 2.558 1.4
36.79 2.441 2.2
37.00 2.428 23
40.03 2.251 2.7
41.92 2.153 24
4222 2.139 1.8
43.74 2.068 1.6
44.15 2.050 24

44.59 2.030 1.6
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31.65 2.825 14.8 32.39 2.761 2.4 32.84 2.725 12. 4
33.25 2.692 3.3 33.43 2.678 5.5 34.20 2.620 2.2 35.05

wa 2068631624 36. 79 2.441 2.2 37.00 2.428 2.3 40. 0BTAS2H1/042738
2.7 41.92 2.153 2.4 42.22 2.139 1.8 43.74 2.068 1.6
44.15 2.050 2.4 44.59 2.030 1.6Table 2 - X-Ray
Diffraction Pattern of As-Calcined Product of Exanple

16. 30 5. cfppE 1 6

19.28 4.599 2. Thet® 89 4. 46M(A3. 3 20. 28 1903/8 5 6 20.92

4.243 10. 4 9.65 9.157 100.0
10.78 8.197 21.8
13.11 6.750 11.3
13.66 6.478 4.4
14.12 6.266 1.2
16.30 5.435 10.8
17.13 5.172 16.3
17.43 5.083 15.6
19.28 4.599 3.0
19.89 4.461 3.3
20.28 4375 5.6
20.92 4.243 10.4
21.61 4.108 6.3
22.22 3.997 0.4
23.44 3.792 0.5
24.22 3.672 9.6
25.54 3.485 1.1
26.16 3.404 2.0
26.32 3.383 2.8
26.62 3.345 5.3
27.44 3.248 0.6
28.17 3.165 4.5
29.64 3.012 0.8
29.98 2.978 12
30.37 2.941 , 3.1
30.82 2.899 ' 2.7
31.16 2.868 1.7
31.55 2.833 6.9
32.01 2.794 1.3
32.59 2.746 4.0
32.89 2.721 1.4
33.12 2.702 2.8
33.43 2.679 1.0
34.19 2.621 0.6
34.71 2.583 0.4
35.20 2.547 0.6
36.33 2.471 0.6
36.97 2.430 0.6
39.55 2.277 0.6
39.90 2.258 0.7
41.66 2.166 1.0
41.92 2.153 0.7

43.75 2.068 1.2
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21.61 4.108 6.3 22.22 3.997 0.4 23.44 3.792 0.5 24.22
3.672 9.6 25.54 3.485 1.1 26.16 3.404 2.0 26.32 3.383

wa 2805263632 3. 345 5.3 27.44 3.248 0.6 28. 17 3. 186TAISH004/042738
29.64 3.012 0.8 29.98 2.978 1.2 30.37 2.941 3.1 30.82
2.899 2.7 31.16 2.868 1.7 31.55 2.833 6.9 32.01 2.794
1.3 32.59 2.746 4.0 32.89 2.721 1.4 33.12 2.702 2.8
33.43 2.679 1.0 34.19 2.621 0.6 34.71 2.583 0.4 35. 20

0850 B8 P Bl R Bt
and a size of about 1.5 micron thick by about 2.5 micron wide and about 2.5
micron long. EDS analysis demonstrated the as-synthesized material to contain a
non-detectable (< 5000ppm) amount of alumina and to have a Si/F atomic ratio of
14.8. Elemental analysis for Si, Al, F gave Al: 0.13%; Si: 35.94%; and F: 1.54%,
corresponding to a Si/Al ratio of 266 (a silica to alumina molar ratio of 532) and a

Si/F ratio of 15.8 in the as-synthesized product.

Example 2
[0056] The as-synthesized material from Example 1 was pressed to a

pellet at 30,000 psig (2.07)(105 kPa) and then ground and sieved to between 80
and 125 pm. Two separate samples of the sized material were weighed between
21 and 22 mg and mixed separately with 90 mg of 100 pm silicon carbide. These
mixtures were loaded into separate 1.9mm internal diameter tubes sealed at the
bottom with a quartz frit. The tubes were sealed into heated reactor blocks and the
catalysts were then calcined at 540°C under flowing air for 2 hours to effect
organic template removal. The calcined catalysts were then subjected to methanol
under a variety of conditions as detailed below.

[0057] Condition 1: The catalysts were contacted with a mixture of 85%
methanol in N, at 540°C, approximately 100 weight hourly space velocity
(WHSV), and 40 psia (276 kPa) methaﬁol partial pressure. During the methanol
reaction, the reactor effluents were collected and stored at timed intervals for
analysis by gas chromatography. Following the methanol reaction the catalysts
were subjected to a flow of 50% oxygen in nitrogen at 550°C for approximately
90 minutes to burn off deposited coke. The reactor effluents were analyzed by
infrared spectroscopy with quantitation of both carbon monoxide and carbon
dioxide to determine the amounts of coke deposition.

J0058] Condition 2: The catalysts were contacted with a mixture of 73%
methanol in N, at 540°C, approximately 50 weight hourly space velocity
(WHSV), and 40 psia (276 kPa) methanol partial pressure. During the methanol

reaction, the reactor effluents were collected and stored at timed intervals for
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41.92 2.153 0.7 43.75 2.068 1.2[0055] SEM anal ysi s

showed particles having a thick plate norphol ogy and a
wei2ais/e862about 1.5 m cron thick by about 2.5 nPCT@IS2004/042738

wi de and about 2.5 mcron |ong. EDS anal ysis

denonstrated the as- synthesized material to contain a

non- de ectable (< 50 amount of alumna a .
FER 515 PSSP R HOBHOG AP o ol THRUED e P e f?‘ﬁOWlng
fil%r m%fhan@l' realtidPHE cAlalysts watd s@hecte’%ﬁtogff%wﬁﬂﬂ 56% oxygen in

54% corresponding to a Si/A "ratio of 266 (a silica
iitraglen i A30bfoarpprainately M)numsdo dug) pff demswd ¢pke. The

%toég?g%q‘fsh\g% - USSR BRI s %ﬁ‘%& qW%nt OfR0d hoth

.8bdn PBlochekidat am0,cafdnPAidkide? 16 7 détBrnBink P amduﬁth eﬁf coke
ground and sieved to between 80 and 125 mm Two

slepesitsare sanpl es of the sized material were wei ghed
2 0
SHLBS", 2 KA oA SRR e e

infétRar®Epar Mt eat 1457Q) Ialppﬁfxﬁlﬁhtem danet weightuhesrly esphexd vatocity
the bottomwith a quartz The .t ubes e seal ed

i(HFEES Ve cnd o O s {4 lé?aé %“rﬂi PR PRSI s t OteteACH e fime
%?Jrs Qelgln%es&"% n_gngl%r nfe AL Qea%'tlﬁnf Ble gea@f&'@fﬂhéhts were

organi c tenpl ate renoval he cal ci ned
ccaﬂadty(Sta&dV\Hmedtzhemnsdl bintertac foo anehyharw gas dhdrongatography.

vari et |on as.detajl ed belo 05 0
we%g)ﬂﬂelme?* ool aSH0 b€ YRR APlsg B R o of 50%
éH f ﬁﬁrogél/ atnBohenst approkitnAély HORaut’ane Tb@iﬁi oEtRbysited
vvel ght hourly space velocity (WHSV), and 40 psia

(c@lza IéIrha) regetohaafBhensarwéral applysdube. infgredngpackigscopy with

rret h t he actor eff n r

o8l SRl SRR M U6, i

%(ﬁﬁ@s sihoReBéReitiaRhy . Fol | owi ng the nmethanol reaction
the catalysts were subjected to a fl ow of 50% 0X

i [ﬂ%mt r ogerSAectizBEe ¢ ﬂo‘farlébb%lki’qﬂfﬂ‘faé\’%ﬂ BR9TRE T YRS Clgulated
bYr B, geagg&%sa#qﬁ%ﬁe 51?5 art Motf Eh‘f 1Qh1ef fTHEM MBI below

ana are pectroscopy with quantitation of
bipé hvenagéso@f mhandldeluah@blmﬁiymvdr thel elgire geattiver Magk value
t he ampunts of coke depaqsitio 58 ndi. t

TRRFeE BT SR e sHeHEEH R Fi[‘?g% ﬁ‘l%b?cg Pa dfm%é repeats.
met hanol in N2 at 54Q0C, appyesi mately 50 wei ght

hourly space velocity

Condition 1 Condition 2 Condition 3
Cy 1.3 2 0.6
c;' 0.2 0.3 0.1
Cy 26.5 27.3 18.5
(o 0.2 0.2 0.2
Cs 48.6 475 51.1
Cy 17.6 17.4 22.7
Cs' 5.1 4.8 6.4
Coke 0.4 0.6 0.7

Example 3
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(WHSV), and 40 psia (276 kPa) nethanol partia
pressure. During the nethanol reaction, the reactor
wehRbdswest2s were col l ected and stored at tinmed parmiS@h®42738
foranal ysis by gas chromat ography. Total reaction tine
was 50 m nutes. Follow ng the nethanol reaction the
catal ysts were subjected to a fl ow of 50% oxygen in
[0061]r ogen HEte ﬁﬁ@@ﬁref of Fa&pmptn(il vedseteped@l bivhwithsthe seddarad

ffl
SRt T A L BT B ST P O e one B

esQ@tRIE aﬂQthaWOW Be Andrg arpb@mdiogxuﬁ@ hQddfsey NbMethe
t he anounts of coke deposition. [0059] Condition 3:

tetgpghyderthasiicels e e NcHiRtbAEL Sddimettylpiperdiniyme hyfiraxgde was

caﬂ:g%%%s ?éérp%e}m\?}rﬁa&hﬁ% 919 %\Rﬁ@@@ pq)a(élagﬁif%l the ﬁggr(oggésg\g% §or 16
hot®s hamdhe figsttdagd ther RSElting. prEfdnoalwerseﬁmlmre of EWarsd BOF

m nutes. During the nethanol reaction, the reactor
fragpeyqiks ﬁmesmtéﬂ%wlé%?aédnéh@ secoBe @asea%n essrELyrRUEs phtss

ha(/fﬂt’g 0 S&a?néWorE Qﬁh C@E@?ﬁﬁﬁ&éﬁa pﬁ}{e LAge hlé‘@ a Sl/Al

hanol reacti on e cat al ySt S V\Br SU cted t
rafi¢ o288 byOSheoised enaliysisnintd e dliok qﬂaté?ﬁl@fﬂldlogy Wlth a size of

o SRE0 P Brion it Y bt d iAo saony T FapadnE

spectroscopy with quantitation of both carbon nonoxi de
and carbon dioxide to determ ne the anounts of coke
Exjwppleidt i on. [0060] Selectivities to a variety of

O o AP REE P32 b Pt BRR o 3 AHRE0T: o5y wes

ad\zled ues3.gdvenl belaow7a0e aver agasorl saatidh lomdN\N'-dmaiyl 2,6-
selectivity over the entire reaction. Each v

dipgphybdeendinigm  Aydioxisie GPEDME s Bt Pliprrdsby bk Whenl of
e L
conirer 26r. 5 haurs 3t nb tddPperature until all the tetraethylorthosilicate was
completely hydrolyzed. To the resultant clear solution was added 0.117 ml of a
48wt% aqueous solution of hydrofluoric acid which immediately resulted in the
production of a slurry. This slurry was homogenized by stirring and exposure to
air for evaporation of water and ethanol until a thick slurry mixture was obtained.
To the resultant thick slurry was added with mechanical mixing 2mg (0.15wt%
based on the dry gel solid) of AEI seeds as a 10% mixture in water. The AEI
seeds had a Si/Al atomic ratio of 8.9 and Si/Na atomic ratio of 26.4. Extra water
was evaporated from the slurry mixture under static conditions to give 1141 mg of
a dry gel solid having the following molar composition allowing for the seeds:

Si0O; : 0.00276A1,053 : 0.5SDEDMP : 0.6F : 3.0H,O

[0063] The resulting mixture of solids was transferred to a Teflon®-lined 5
ml pressure reactor and crystallized at 150°C for 65 hours under slow rotation
(about 60 rpm). After cooling, the resultant solid was recovered by centrifuging,
washed with distilled water, and dried at 100°C to give 372 mg of a white
microcrystalline solid (32.6% yield based on the weight of the dry gel or 91.2%
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00.20.20.2c348.6 47.551.1 C4 17.6 17.4 22.7 C5 +

5.1 4.8 6.4 Coke 0.4 0.6 0.7 Exanple 3[0061] The
wonosadsmne of Exanple 1 was repeated but with poguseais42738

of preparation being 10 tinmes that in Exanple 1,

otherwi se all paraneters being the essentially the

same. In a first preparation the hydrolysis of the

t meikhbqsﬁ@ loorSiQo)s i XTr@jata@aliysns confirmed the material to be an essentially

dj thyl i di ni um hydr oxi de was
ﬁ#lhgé EW“%%? 2&%6 . VP 1P&)ﬁ’lle in a second

preparat|on t he hydronS|s was for 16 hours. In the
flrst case the resulting product was a m xture of AEl
sixt@ddwor k-t ypes materials; whereas in the
case &l h
F‘f‘“ > AR ERSRRE LAy B ROER B I B Ao o
StHeAZB: 5 atg/ml adued3ds sdiyitie ean@(aJ Oﬁﬁ@ﬂl;}@ IbSLllgalﬁtﬁle@ td pkddace dry

t e..nor phol a si.ze of apout 0.8 mcron thick
%gle‘FBB@ﬁ haying ‘%%F%}\%Od & FoRmostions (rliopdng,fpr thesrgyesence of
Et@mgtﬁeédif)‘a@@&]oupm‘%%lm of a 23.5 ng/nm aqueous

sol uti on -9H20 was added to 3.737 nl of a
0. 7199 nol ar aqueous sol ution of N, N-diethyl-2,6-

dg’ net hgl &' peri di ni um hydroxi de (DEDMP+ OH ) foll owed

b of tetraethylorthosilicate. The resultant

M006E] € VASTE® Bd-EyHiid Sl nedtdridl HomMEBngAdd 43@1) CORMA! Bdined
for 2 hours at roomtenperature until all the

t 8 FaBKHYPlSr Hedthq predaciiarere dhesl eensaggechyidhod yistire 6 80%
t dded 17
BSBERhOSTE ST DR BB R Ca e ana o

ITW_B@ﬂt lhcttelyyspaeesvdhhbcﬁd/ (WTHSWE ogﬁ‘tﬁﬁw 60. Dhe Eefsugls Sle$tih¥narized in

i ur r s homogeni zed by stjrring and exposure

Jg @F? Eﬁc% @i%'a ﬁ&l’afiqsglﬁe @ﬁulmbé%m%ma Exerpdol! 91%‘5 §. Pgtent No.

t 5“995( 350 WY 4 S‘.‘?,Z' @9 ¢ Wa@'lﬂﬁﬁj 10 & x;é?ten{eﬁﬁﬂélt fBNlefins at
hick slurry was th ani cal

(EDQEMﬁgbbased on the dry gel solid) of AEl seeds as a
10% m xture in water. The %5!)164

Example Si0,/ALL O3 gel C,=yield, wt% Cs=yield, wt%
4 362 13.33 50.35
5 518 13.66 51.15
6 660 13.91 51.06
7 790 14.19 51.65
8 1020 13.89 51.51
9 1122 14.23 51.93
10 1218 13.74 51.73
11 1306 14.30 51.85
Example 21 of US 20.76 35.15
5,958,370
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seeds had a Si/Al atomc ratio of 8.9 and Si/Na atom c

ratio of 26.4. Extra water was evaporated fromthe
wehwsrog3ank xt ure under static conditions to gi vecTas100ag42738

of a dry gel solid having the follow ng nol ar

conposition allowng for the seeds: Si Q2 :

0. 00276Al 2C3 : 0.5DEDWP : 0.6F : 3.0H20 [0063] The
[006@sul t i niy willxteuseendhatsthiei agstaltise masgrefie of Egamplegd to 11

Tef | -lined, 5. n : i
each gaptetsidsritas bt PR aros it o io PR GRYRF e B
ss%a%atél\{aq 8f irCRIng21 bhE.S. eatdnt Wbl 5,988,870.was recover ed

y centrifuging, washed with distilled water, and
dried at 1000C to give 372 ng of a white

m ¢ rystalline solid (32.6%yield based on the
E‘%P—%&t% of the dry gel or 91.2%ield based on SiCh).

[0087Y ay ' ang$ XS swas@ndpardtatcoddimgnmilefi BdtentNd e, %8,370 using

essentially pure phase hayi t AEl _f K-t .
N -G D PO S THRORR U e dhbt ESERpI B iEs

t: t _0f : eaus
CHgRSEA Bt SEDNS ! sk X e
32.0wP% Ge hnd ORB e INav i Ty Sikdl 18ii¢ Wak Deratoried2. 2 onposi ti ons

|| ow f t f. 5 d
oot ' T T 854 ExBrle S foms SIS pha RSt
renfBReCihk a!)%aﬁifsoﬂé’lr%l‘a?&pl TBe 4alcheld lsatile wal shspesiedsin N0%

Exanpl e and the products were then contacted with a
NHaNGs iaqueafs 8gotioretwiaclo ¢ffechangpompnoon-chiisiaddp 1on-

artial essure of .40 ] a : o IRt nne

xS aBAE % Bty Bty o g o BT ThtRat ooy

stedh @At aRi b §iledstire) abhtterdpt thRifedt fednsavdrkclesldatndtion. 0.5
results obtained in Exanple 21, at ent  NoO.

g of tigs gtegmed mhleayﬁsmhggtriaéftdawgﬁ FARIAR T R
GO 8l 05410500 b gy SHRTE A o
wale3, 33 @Rd¥ofdve Blbthehfil 6falfis Was ferb@tned3. e chgmid! analysis
indicated that the steamed and acid-leached sample contained 2.92wi% Al,
36.0wt% Si and 0.00% Na. The Si/Al ratio was therefore 11.8, which is
essentially unchanged from that of the original sample.

[0069] Thus this example illustrates that the conventional technique of
steaming and acid-leaching is ineffective for increasing the Si/Al ratio of
aluminosilicate having the AEI framework type.

[0070] 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.
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7 790 14.19 51.65 8 1020 13.89 51.51 9 1122 14.23
51.93 10 1218 13.74 51.73 11 1306 14.30 51.85 Exanpl e
wa@2003068434 20. 76 35. 15 5,958, 370[ 0066] It will PeTasem4/042738
that the crystalline materials of Exanple 4 to 11 each
gave a consi derable higher ratio of propylene yield to
ethylene yield that the SSZ-39 material of in Exanple
2€L{IMB:S. Patent No. 5,958,370. Exanple 13 [0067]
SS4-39.was prepared according to U. S. Patent No.
%5‘2’?‘@’?’0 usi ng N, N-di et hyl - 2, 6- di met hyl pi peri di ni um
hydr oxi de as the organic tenplate. Chem cal analysis
i ndi cated that the SSZ-39 sa cont @i hed 2. 53wt % Al ,
35 2wt eeytaEE OISR NS STRE) BEA OB WBO s
ther ef ofgsihe iR its %Q@ﬁ%&, a gaé&zféﬁ, BRI EnYRRicREhFIINRE the
at 6000C in-air for 3 'hours to renove the organic
t enpl atelar THletiomhgi:ned sanpl e was suspended in 10%

NHANOB aqueous sol ution i @ g{g) ef fect amoni um
i on- exchange. The ionexc ti 'sanpl e was then

subj ect@grciiPXSt 8 ¥ dIeht CARAE Y Rra totrRlkn$ elethehPALD S iseredth 0
under anbient pressure) to attenpt to effect framework
deal unimigsd ban 0015 g of this steanmed sanple was
further treated with 25 ml, IN hydrochloric acid at
6Q0C for 3 hours. The solid was filtered and washed

t Dor ought yrysiallthedaitenalzgdlanatievhersindaidrmaeridlas obatantially
el emental anal ysis was perfornmed. The chem cal

anal ysiige phHp@gverk phospheie st eaned and aci d- | eached
sanple contained 2. 92wt % Al, 36. 0wt % Si and 0. 00% Na.
The Si/A ratio was therefore 11.8, which is

e8sent Tak kyystaticteangedalfafehimadr cbfimt Zhehereing seftom about

sanpl e, 06 hu his exanple illustrates that the
conven iobgé‘l’ ?%%gﬁﬂisoq@e of steami ng and aci d-| eaching
is ineffective for increasing the Si/A ratio of

al um nosilicate having the AEl framework type. goom]
Wi | e The crystedlaremitanialmifiapy presedibg eloim edrdipads apep about

T UStH388 «PYbout 0.00s.

5. The crystalline material of any preceding claim wherein n is from about
0.003 to about 0.007.
6. The crystalline material of any preceding claim wherein said material, in

its calcined form, contains from about 1 to about 100 ppm by weight of a

halide.
7. The crystalline material of any preceding claim wherein said material, in

its calcined form, contains from about 5 to about 50 ppm by weight of a

halide.
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reference to particul ar enbodi nents, those of ordinary

skill in the art will appreciate that the invention
woOend®esd2sel f to variations not necessarily il Pastusatoed42738

herein. For this reason, then, reference should be

made solely to the appended cl ainms for purposes of

determ ning the true scope of the present o
8.i nv el Srsteling materigpoignyinssceding glaim wheiein; saidl metedsl; W)

havi.  AE . . ot
invhﬁgaggF?fﬁgg{ anwgﬁ%gﬁégﬁgggﬁg%§§R§®3%%%o %%%%ﬁOfa
i nvdlalideg t he nol ar rel ationship: (n)X203: YO2, wherein

Xis atrivalent elenent, Y is a tetraval ent el enent
and nis fromO to less than 0.01. 2. The crystalline

9.mat effjealry@411iAt AlafBrihl YRR of Blafn B EEE vlerdi® said halide
substantially free of framework phosphorus. 3. The
cr yswoaipriseeflaeridsri al of claim 1 or claim2 wherein n
is fromabout 0.001 to |less than 0.01. 4. The
crystalline material of any preceding claimwherein n

10.s fTeerahsluhe faflfidbot Myadheueting. 8. wherethl¥ is aluminum,
crystalline material of any preceding claimwherein n

i s fhoseR, Alsuindompealliven elbbeamigngeon thereoffhe crystal | i ne
materi al of any preceding claimwherein said materi al,
inits calcined form contains fromabout 1 to about
11100 Ferarpstalliee glateriaf ofanygiréddding £laihehereinsy & dilidoa, tin,
mat eri al of any, preceding claimwherein said materi al,
i n i HaNEE, BPTHEEIYNS P COBPATaTsthpicgn about 5 to about
50 ppm by wei ght of a halide.8. The crystalline
mat eri al of any preceding claimwherein said materi al,
12i n i'fhe acpitdiinethaterial off aymirededsgfolom whoein Y ¢ silicoabout
20 ppm by weight of a halide. 9. The crystalline
material of any one of clains 6 to 8 wherein said

13nal it GeNAihs fstdrialer dnfereceding claim wherein X is aluminum.
14 The crystalline material of claim 12 wherein n is zero.

15. A method of synthesizing a crystalline material having an AEI framework
type and comprising YO, and optionally X,05 wherein X is a trivalent
element and Y is a tetravalent element, the method comprising:

(a) preparing a reaction mixture capable of forming said
material, said mixture comprising a source of water, a
source an oxide of the tetravalent element Y, optionally a
source an oxide of the trivalent element X and an organic
directing agent for directing the formation of said
crystalline material;

(b) maintaining said reaction mixture under conditions
sufficient to form crystals of said crystalline material
comprising a composition involving the molar relationship:

(l’l)X203 IYOz,
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10. The crystalline material of any preceding claim
wherein X is alum num boron, iron, indium gallium or

wa 20rmesaat i on thereof. 11. The crystalli ne nmaPeriuakooan42738
any preceding claimwherein Y is silicon, tin,
titanium germaniumor a conbination thereof. 12. The

crystal line terjpal_ of an recedi ng claimwherein Y
is sil"OGIR {frgifoml'héo {?Fi/@ta%\%quh%n%t erial of any

precedid)g clRbRiMpanfi dysallifie ﬂia\‘:’éﬂﬁﬂﬂg}n @)f' The
crystalline material of " claim12 erein“n is zero.
15. A nethod of synthesizing a crystalline materi al

hayvi ng—an_AEl fra rk .type and canpri.sjing YO2 and
0Bt ondl Yo’ TR P RS sgrpiaR anik il b rmraBtites ¥
i's a tBeiliwhenatidetamEning ootk hod conprising: (a)
preparing a reaction m xture capable of formng said
material, said mxture conprising a source of water, a
SoHrce ' . 1 l.ent .el enent .Y, .

og?i ongﬁ%]gl%giog (;%5 ?%é&lgﬁ O% ?(%al evlgf eﬁfémts?lg\%%?cgﬂ{l e
X and esmpiganifiuodile ec flagridgantaifvg cdinpeeid.ng t he
formation of said crystalline nmaterial; (b)

mai ntai ning said reaction m'xture under conditions

syg fi _C'ifﬁ@ﬁleﬂﬁdfo@éﬂ@/ GhyYSE Aishsab 18 qb%ﬂé&%{ﬁ tak lO%%gliC ncgfeé:}ing

material conprising a composition involving

rel at i ageshtgnprisey X2@8ic¥@Rinvoe p@nmnien tompowhdt o | ess
than 0.01; and (c) recovering said crystalline

material from (b). 16. The nethod of claim 15 wherein
sp9.d 1 EREleMdd B %hp68 G FAnRARRG | i) 34;l i
hal i de- cont ai ni ng %Iorrpound. 17. B'Ilﬁgﬁlr?gcilﬂg%lﬂgf?gagfca%}ﬁc%%g
or cl atgenteompresce b subsiifuded pigetidiommtompeundal so
conprises a fluoride or a fluoride-containing

conpound. 18. The nethod of any one of clains 15 to 17
vEr ei Themiethodloday SndhffoditnsG 1899 REhefBAill SBSanR directing
cyclic am ne or amoni um conpound. 19. The net hod of
any on@BeHf CUPRISeE 2 isfraplkylpapeglaniamrcogEogndr gani ¢
directing agent conprises a substituted piperidinium
compound. :

21. The method of any one of claims 15 to 20 wherein said organic directing

agent comprises an N,N-diethyl-2,6-dimethylpiperidinium compound.

22.  The method of any one of claims 15 to 21 wherein said reaction mixture

has a pH of about 4 to about 10.

23. The method of any one of claims 15 to 22 wherein said reaction mixture

has the following molar composition

H,O/YO, 0.1t020
Halide/YO, Oto2
R/YO, 0.01 to 2,
X204/YO, 0t0 0.5,

where R is an organic directing agent.
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20. The nethod of any one of clainms 15 to 19 wherein

said organic directing agent conprises a
woebwsaabdey| pi peri di ni um conpound. 2 1. The net ROWUS2004/042738

any one of clainms 15 to 20 wherein said organic

di recting agent conprises an

N, N- di et hyl - 2, 6-di net hyl pi peridi ni um coppound. 22. The
24, st FHSAREROB AL grigiodyt b 1S Tores pes rear fotmfre
rear&tsitmogbﬁﬂgﬁoﬁggoﬁp@ﬁi&lf about 4 to about 10. 23.
0

The net ho any one of clainms 15 to 22 wherein said
reaction m xtlr@Y&as the fol2widag nol ar conposition

H2CvYQ2 0.1 tqQ 2 l'i de/ YO tp 2 RYQ2 0.01 to 2;
X2(VYO 2 0 tdﬁﬁmg¥§§%ere R ﬁﬁogﬁ)grganic di recting
agent. 24. Thermadphod of any @ne of clains 15 to 23

wherein said reaction m xture has the foll ow ng nol ar
conposi ti on HEP¥22 to 10;010-1de/ YO2 0.01 to 1;

el M o R Bk 0,1, L here 1 an

ng agen The nmet hod of any one of
claims 15 to 24 wherein X is alumnumand Y is
silicon. 26. The nethod of any one of clajnms 15 t 5
25.wheFld FOBRR ot FELERs SHFIHIRU o L4 OE o ALBndBagd Y
cryghals- 27. The method of any one of clainms 15 to 26
wherein said seed crystals are added to said reaction
m xture as a colloidal suspension in a liquid nmedium

28. The thod of any .ane .qof ai.ns .15 .to 27 wh '
2625, Theemot ) arapad BrsiarRas ta 2 SbFeif Brif oot kAL
hav}0gcafpAlel seddfystidslA or OFF

27. The method of any one of claims 15 to 26 wherein said seed crystals are
added to said reaction mixture as a colloidal suspens}on in a liquid

medium.

28.  The method of any one of claims 15 to 27 wherein said seed crystals
comprise a crystalline material having an AEI, LEV, CHA or OFF -

framework type.

29.  The method of any one of claims 15 to 28 wherein the conditions in (b)

include a temperature of from about 50°C to about 300°C.

30. The method of any one of claims 15 to 29 wherein the conditions in (b)

include a temperature of from about 135°C to about 185°C.

31. An organic conversion process comprising contacting an organic feedstock

with a catalyst as claimed in any one of claims 1 to 14.
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framework type. 29. The nethod of any one of clains 15
to 28 wherein the conditions in (b) include a
woeopacaur e of from about 500C to about 3000CPCBM@S200h@42738
nmet hod of any one of clains 15 to 29 wherein the
conditions in (b) include a tenperature of from about
1350C_t o about 185C. 31. An or.ganj onver.si on process
éonpr The H’@j’%ﬁrﬂf&g“inr?é ‘%ibﬁrs%faﬁgf?edﬁ&é&%’wsw Xyeenite
cat al ys§ th%?r&!e@é ORAbridds 8GR @fd &la%bﬁﬁe tatd Qn drbf32.
The process of claim 31 wherein said feedstock
conpr pyelsctan oxygenate and the process conprises
converting said oxygenate into an ol efin product. 33.
The process of claim32 wherein said organi c oxygenate
ggnpoyng Fﬁﬁﬁﬂéfdfﬁﬁﬁn FRiWiRRGh said bigahidhkygina®r cogfpoand

m xture thereof. . _
comprises methanol, dimethyl ether or a mixture thereof.
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