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described in J. Chem. Soc., p. 2822 (1956), Barrer et al; Zeolite D, described in
British Patent No. 868,846 (1961); and Zeolite R, described in U.S. Patent No.
3,030,181 (1962). Zeolite K-G zeolite has a silica:alumina mole ratio of 2.3:1 to
4.15:1, whereas zeolites D and R have silica:alumina mole ratios of 4.5:1 to 4.9:1
and 3.45:1 to 3.65:1, respectively.
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Barrett, P. A., and Camblor, M.. A. "Synthesis and Structure of Pure SiO,
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Commun. 1881 (1998).

[0009] More recently, an aluminosilicate with the CHA framework type
and having a silica to alumina molar ratio in excess of 100, such as from 150 to

2000, has been synthesized again in the presence of fluoride ions. See U.S. Patent
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[0013] U.S. Patent Application Publication No. 2002/0165089, published
November 7, 2002 and incorporated herein by reference, discloses a
silicoaluminophosphate molecular sieve comprising at least one intergrown phase

of molecular sieves having AFI and CHA framework types, wherein said
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for directing the synthesis of a CHA framework-type molecular sieve and a
second directing agent for directing the synthesis of a AEI framework-type
molecular sieve, said first and second directing agents being different.

[0018] In one embodiment, each of the first and second directing agents
comprises a cyclic amine or ammonium compound. More particularly, the first
directing agent comprises a multi-cyclic amine or ammonium compound and the
second directing agent comprises a monocyclic amine or ammonium compound.

Conveniently, the multi-cyclic amine or ammonium compound comprises a
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(c) recovering said crystalline material from (b).

[0020] Conveniently, said reaction mixture also comprises a halide or a
halide-containing compound, such as a fluoride or a fluoride-containing
compound.

[0021] Conveniently, said reaction mixture also comprises a first directing
agent for directing the synthesis of a CHA framework-type molecular sieve and a
second directing agent for directing the synthesis of a AEI framework-type
molecular sieve.

[0022] Conveniently, said reaction mixture also comprises seed crystals.

The seed crystals can be homostructural or heterostructural with said intergrown
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gbeet [sOﬂsem lmragrtﬁpﬂ&ferftotilmmw wetiiclothat feerd n6@ed in air at a

th f Exa 9
RURE RO PR RASDT GO L 27 G Borcr S Ol material
QSP?‘Qﬁ&tah f Exanpl e 3. The inset is a Fourier Transform
[

‘gh resol ution transmi ssion el ectron
m crograph. [0030] Figure 6 is a bright-field

SRNSTLRR RN DR RANLGY! Lhe product of

[ OUUJL1] LI

~fiogds] transphgsd on aﬁl:lelcbt a@mmmxogmme@ﬁlfﬁaawmpmems for
chabazi te of Conparative Exanpl e 00315_‘]3 Figure 8 is"

tlh@rgxowaflfmfwﬂlac@m@ whpses berint @FYYE L,@ao«f,r oduct
anpl e 3
ﬁbgﬁ mmsjs| 5‘7 guer{eg fﬁlé%%m {dgfﬂ?lgﬁix g?tnzh% Br b E llljégftiécf;;?}oduct of

Bxamie1.7. DETAI LED DESCRI PTI C]\I OF THE EI\/BCDI MVENTS

0034] The present t |
E{BS}%’,{]LH | i n&1gHESY lsaiill{] gﬁ%ﬁyﬂgf }gesrt g SEhse ;(-ray c{q f?‘ractlon pattern of

Figure 2 with the DIFFaX simulated trace obtained as the sum of 56% of phase
(a), a random intergrown AEI/CHA phase having an AEI/CHA ratio of 15/85, and
44% of phase (b), a random intergrown AEI/CHA phase having an AEVCHA
ratio of 75/25. The weighted average AEVCHA ratio for example 1 is calculated
as 41/59.

[0028] Figure 4 is a high resolution transmission electron micrograph of

the product of the 175°C synthesis of Example 2.

[0029] Figure 5 is a high resolution transmission electron micrograph of
the product of Example 3. The inset is a Fourier Transform of the high resolution
transmission electron micrograph.

[0030] Figure 6 is a bright-field transmission electron micrograph of the

product of Comparative Example 5.



substantially free of framework phosphorus and that

conprises a CHA franework type nol ecul ar sieve with
woeremskicsg3f aul ts or at | east one intergrown phaee/ustooan42739

CHA framework type nol ecul ar sieve and an AEL

f ramewor k type mol ecul ar si eve. The i nvention al so

ates t crystalllne
[Ofr)rgt]erl al ﬁu a%hgﬁyygngﬁtl f%?jlgpyétar % ?fftrgnfquctﬂgr%}ﬁ of the
naﬁ&dldlﬁb@aﬂt@o&@omraﬁfveﬁxempm&rl aI such as in a
B@ocess for the conversi o of, oxygenates, partjcularly
Ihano! ,Figered isfthe L ray it aeuplapﬁtger@toﬁtmeew&a@fbpwdmt of
E)& é/bene [0035] Intergrown nolecul ar sieve phases
di sordered pl anar intergrowhs of nol ecul ar sieve
[00333]rrevvor kElgutRéET' ar&high jesoldiiore thednikgoi Bectr@anatograph of
Di sor der [te Structures”, 2000 Edition,
the, pradueti e, xgyapfen Structure Conmi ssion of the
I nternati onal Zeolite Association and to the
"Col | ection of Si mul at ed XRD Povvder Patter ns for
| : s 2001

i ubl i : 1 of the Str :
OREH oo Rl nt"ﬁt“é%fgftt St Ftyg%ﬁgeofewstltlo atis
sub§hnttal et dfqﬁn@«mﬂapﬁéspﬁm rami IfH o S PMELs O AU Bhework
si eve phases. [0036] Regful ar crystalline solids are

typritalecuias rpleyerwidh stegling Tpisaen ainteasi Anedniegerawntmhase of a
Cﬁgl Ifrgtgtgxlx:;&[lé F}% mglglzt!tlgtl Q%VéJ %&S 1 R4 ev@o?iétgygé %?c!rhlé%llar

ordere nmensi ons. ructura

sigfel lJt&teuﬁ@eittteﬁ @Wo @etmee b meelydmemm of this @b\mta asksalmeleserial
t han t hr ee, one or zero dinmensions. This

in @H@H@%@ﬁ%ﬁaltlguleréy p @&%‘t%é‘lﬂdﬁ’@ﬂ #Giorge Pt Be mAGTiRbsuFh i
Eﬂ)\é%s fb?tthg q,‘rohg’&% %n Etg'u ?ycﬁ%%%t% n}}S:ﬁ'thL%rch' gﬁ%tt‘%g{’ Ut Blefifis,

ur 't omPerlo ts are
paetntdﬂar@ﬁhyle&tmdqtmp)dma f periodic ordering is achieved

in_ all three dimensions. Disorderedstructyres, are
OPfoe whaPETERTS (RRRFNET s SGYendRISh O BSPIdgHCe Planar
mﬁ%&"érb@r'tﬁég oNhéRcfY sRYESHIhOMHRE! | @(‘éf&e&%dﬁr d}EctéP thOthe

statistical stacking sequences. [0037] In the case of

Gamjazg af REordenefl Geplifer Struciords”.t Y0 Mighitean. | publighesly by, the
i odi.c . Bui ng a.d SIX,.rin e

SUfiEE P BT yije RopPinytip B 2R et 't T ol

do@l@@tt&gcbmtnhmcpm Ealdee Paiths ' ZebBteb @Il ¥ OfreddVergd
"a". Wien layers of the same type st ack on top of

T. @néﬁagm'é 0] Hdion, asblished enciehalbion Bspbiruatie Goramespioniot
thé?‘lﬁ%m%nﬁlszgﬁﬂg A@sbgrg%%ofﬁh?#eet REfNRa &Ela?gtgoél glél 1nte§grown

Fhate franewor
m@keguedied phasdser gr own AEl / CHA nol ecul ar si eves
conpri se regions of CHA framework tﬁ_pe sequen es, and

[0P3%)i ons ofegtar enyaialingr ROId5 pares Beile HEOBS SUEGhuR IEhHWQ’éam
lefdﬂ{E ﬂm%ah@d Briodic Building Units, and are periodically ordered in

three dimensions. Structurally disordered structures show periodic ordering in
dimensions less than three, i.e. in two, one or zero dimensions. This phenomenon
is called stacking disorder of structurally invariant Periodic Building Units.
Crystal structures built from Periodic Building Units are called end-member

structures if periodic ordering is achieved in all three dimensions. Disordered



AEl framework type sequence results in a stacking
fault hi addition, stacking faults can occur in a pure
waspaaee mat eri al when a sequence of one ni r POT/US2WMEO42739
| ayers intersects a sequence of the opposite mrror
inage | ayers, such as for exanple in aaaaaabbbbbbb.
grown nol ecul eves,

el e R % Grohe SHITHE sERisFEs of the befions Bytding Units

dl ciequaa@st & paAGdit Brdeding g SatideaC QMY RGulfgs,
observed patterns with cal cul ated patter ns gener at ed

usﬁ0H§7]aI gor i Inhihe qase of mguéareAEh @n@fGIéAt &améwerkaiyké maplecular

I FEa gram base
L RsSethe PRYiO0E Tty CRIRMA fluft 0810 RESS gl fig o tvpes
CryfStagdrs "goah@ "B, Rehi¢H @tfé&bp(ﬁlaghlchliﬁy (ERfcdYl exbbptIb 1§ BfeSMirror
et., al ., Proceedings of the Royal Chem cal SOCI ety,

Lower, of Aa.198hen Tayers. of4thg sapis. tmggtaslz@)n top) e m@ther ie.
t I I
BB OB AE L O YLDl
XRRdgbIdkenpial ogabubababy tHedi’ammekltghpeeAEl QVFenBRBsIe Sn&fg own
e "Collection, of Sinmulated XRD Powder
a&ig&ﬁ?‘ §“(9 ecplap ISICY%%“’OIWISWGWHSJOf E“F}‘Igaﬁrg,mgwgrthyszequences
Hi 9@ BSione 88 AR FRM b E W Je é?: exﬁH? ! Eﬁ&?ghafﬂﬁa:ﬁ%%? CI-?A to an

the StFfucture Comm ssion of e [nternati o
As&Bbﬁ‘amewnyk tyIpIe seqsenat $csuttee1m ausadingofankte omeadditidn, wtacking

Stetjé § cap ' nt e 1n B, IPUL? % lli%‘a%t mgjerial w ngtaﬁglgg@acg pf one mirror

Sufdaa6 §Fs| iBRERCAAG 8 Y8118 oppdsi@dmiréeh oy &R f
Sasge Y [0039] Fi Sé%gll 2 and b show trﬁ?eéegﬁy Py as for

duepiﬁmatetm@ﬂaaaa kbbbl cal cul ated by DI FFaX for si ngI e

rown z I|te es havin
gp % Th es’%?ar%%ﬁ er nén et arflglﬁf:‘gl%c?“ﬂ?f néuws AFHCHA
f iih@rgbwen, canlbéfecledist Mway \&iﬁﬁct@cﬂfiﬁhcpﬁtﬁa@tﬁﬁlﬁ%yr&mpanng
normal i zed_to the hjghest peak of the entire set

s.th%|0&€@ae<ba%afté¢1ﬁszth caleulaied patiwnatecagreied wsieg @&gmél@gs to
2 | f
2 e DA, AL A RAA TR R LA b on

didf fathetatical predel dbr caladating mteaQtiealftom toyshils eangiamgthlanar
?{I er é{[fﬁin di ffract| on patterns. OI%9040lqc]r1§IFV\I‘1ere
il G Ca ieh Al oPrOgARURF RN micd Sapicty,
[ 0 f ty
aando%ggﬁ A)g @??’g ng 0%3 @g foc)ul ]grﬁifgi?deﬁcﬂ% %Lmﬁ’lhﬁ&?program
mbbpﬂeélbycanﬂ pmlsblssfrcan \bhﬂ:iﬁitg/mmmnail AgoE| ASbifiatian tosiafulate

R AR boi pirdb gt i S L0 S0

On'QOEBQRﬁIﬂ d'f%’iﬁlulm P&y tratitdk hszifihe b'ﬂ/SIﬁdM" J. Treacy
and J. B. Higgins, 2001, Fourth Edition, published on behalf of the Structure
Commission of the International Zeolite Association). It has also been used to
theoretically study intergrown phases of AEI, CHA and KFI, as reported by K. P.
Lillerud et al. in "Studies in Surface Science and Catalysis", 1994, Vol. 84, pp.
543-550.
[0039] Figures la and 1b show the simulated diffraction patterns
calculated by DIFFaX for single intergrown zeolite phases having various

AEI/CHA ratios. These patterns were calculated using the input file given in



catal yst in the conversion of oxygenates to ol efins,

the intergrowth is preferably CHA-rich and has AElI/CHA
woabismes@ngi ng from about 5:95 to about 30: 70. PCWUS2004/042739

addition, in sonme cases the intergrown material of the

i nvention may conprise a plurality of i ntergrovvn

R e A Rt IS of e
eH{?Je%E‘J & ssfmhﬁtéd tHefHs ], &rtﬁ’é’\ﬁéhkchft abdif 9. @a@g}&és% fb@'fheb@ 100

det erm ned vari ety of known techni ques i ncl uding
A’Erlé}fimpaﬁemnNehadtzaUnn nf oSty yglues Emwsaﬁld imleRft)of an X-

th diff t
B kBl A S PP et Y o S B0 e
d)ﬂﬁ@@tgmtﬂmeﬁl@yst alline material of the invention
rises a CHA framework type nol ecul ar sieve but

[Wﬁﬁ st acRVhege fthal eystalline ppistened e inkeyons pemRIisg an
mt?rg{ fnCh cead 'ﬁla}/ne%lrlg “t‘}@p%r ofégﬁlapxle% ANg 'Ehzﬁjg,ﬁ Bamework

tron i cr oscopy e appreéeclate
tﬁieaﬁéﬂbcﬂgarfgidﬂet themtetialtcal poersessanidelywaymg)AEIV@HAaJaU@bf
CHA materjal but generally wl resent in at

fqoaa%hous% Tdiabrmd b S‘ilcéla?étﬁoll@@bo%Pgtzﬁé PYist ¥, Jor example
5. :5115Ss. §§‘| ﬁg?lﬂﬂﬂdfﬁ@ﬁty Wh%fésthte %ﬁéma{lqg to be used a

t
cryst a PI ne materia présent invention has a
catalyptomi the convarsioh wif g ygdnatenwd atefms) ﬁ)bume@lrowth is preferably

At s ARTC ool dudlatoihabot 547 14 dngut . *Fa

aldiBbg 3h ! s¥md| HFEs M lintdr ok S rﬂa?érf a%ﬁhf%nihvﬁitﬁ)ﬂerﬁﬁ c&H

as si | [ con, ti n, titan um and/ er mani um pI Ca
phirdlity oof: ingavgrown phisesreach th@vmboutdlfﬁersnt AM*XGHWV The

bRt A i R el R 0 orA Rl R i et 8
théhefventtor 8k B6-dbthahdd B ? £ ORRaY ndNiafvhe eRhiigaes inkhidies

synthesis of the material, the calcined formof the
trragreission clsetrerhun gpecontit TEM) and IIFFRY analypisd wsjng tarmewder
t fr to about
SSOF B PSRBTk PliAL Yol FRTL RN, 1o
[G04ah as f Wieralieutrydidiline rﬂzﬂémldl o’Zth@lﬂmenﬁ(yn wmghtesca‘ CHA

the hal i de, preferablyfluorlde [ 0043] [
frgmewiprt hasi melgcylar meve hut Wys%ﬂkmgn u%t%f«‘.péfrseacfe pfthese

sﬁ{:lﬁﬁg s Y ﬁgéa'dﬁ? b@ﬁ@fe {ledl v gqlsdnﬁnfégx'gﬁ%cEle Bhicroscopy. It

I nvorvi ng ar re tlon
ig m)mreﬂ%ﬂ tipRstéokity fauklR may\me bepres¥E il esery anysialeofdlse

B il Prcatne Rl Sl e buRar Gl B 3, S s TRt % of

1Rl 01 to about 2, such as fromabout 0.1 to about

1, z ranges from about 0.5 to about 100, such as from
[0042] In its calcined and anhydrous form, the crystalline material of the

present invention has a composition involving the molar relationship:
(m)X203:YO,,

wherein X is a trivalent element, such as aluminum, boron, iron, indium, and/or

gallium, typically aluminum; Y is a tetravalent element, such as silicon, tin,

titanium and/or germanium, typically silicon; and n is from 0 to about 0.5,

conveniently from 0 to about 0.125, for example from about 0.001 to about 0.1,

such as from about 0.0017 to about 0.02. Where a halide-containing compound
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about 2 to about 20 and x ranges from about O to about

2, such as fromabout 0.01 ,to about 1. The R and F
woanpmaenss, which are associated with the nat ecraiS2ms/042739

a result of their presence during crystallization, can

be at Ieast partly renoved by post-crystallization

e e ch?{neeh@ AL 1BF e AL YhabAVnEE 3616 BO@e material of

ypicalTy, 1nits as synt sized form the intergrowth

dfe pl’esbnp iesatibn ummmntaillgrfomuhtoammim mlage homuhtsypgaly from

al kal i met al ener such .t hat. t he conbi anount

3vo iy oo 308 PR QoL DEATEF 50 Bl e A J B ueh as

%%S?%Mt 20 BPMRYut BEShS, b}'r:%lghhbﬁthé BRSR) pre¥érhSly TRpaY.2l

e organi c directing agent (R), the matefi al
Geo4st al | y & fifs bistsynthasiagdy farm, dee crystalling magel af the present

A Rt e N R e

one organic di reCt(h))QO@g@bt(n{)R)(xyElﬂﬂ-E@ ly conprises at
| east one first organic directing agent for directi n?
one

mﬁv@reyy A Ne 8nd ngre &S CrAnTd Bnbadrcclipsamara & isaide

05l A5 u0F SE0 o B FLAGEL R0y 288000 el i
fﬂwl’ﬂ dbddﬁfﬂ;l 1tch ebautdi, rzemh'gﬂgfra:gea’mbat aﬁetot abput aO(D,ysuch as from
retained intact jn the [n nmol ecul ar ctu (?
PR ALIPEbOM RAnd T BEc HOTOBBH) oPboR! DrBde B AP BT O1
gé AbAE 19iFRGE | 'aﬁ‘@ ﬁgntoﬁeﬂtg Whikh 2 OJSE@JIAI&i Wi’tﬁsth@h%tétﬂl as a

eterm ne the re tive anounts o di fferent
desuitodfi thejr pgsate ahetrfg crgelallinatidne cals bs;aﬁtletag%parel@l removed by

RS e AT e R Doy es iR S5pigly. in
Sl @ﬁﬂﬁé&‘ized%ﬁﬁ &ht h&e gkdv&h o? Elgﬂj}bé”enﬂiﬂi/@ﬁﬁdrf@n@@@smnly Sow

an NN, N-trinmeth amant yl ammoni um conpound ( TMAA)
émi:lSt tfealicdiconil, cgegaraily sughr @@t thagompaned anpuahof any potassium

N, N- di.et h O- di et ridini c )

{#he's ﬂliléﬁwx é?(gﬁlt%fnt %d%ezﬁgeokg(ﬁ pongiwnbg g?p%ﬁ?%é%eﬁﬂer
|ré1m6‘hﬁ &§H2hd Rk & © HireBtiridh %ﬁ&ltt ®R)2Ghppantednlg gemdrallih @xhibits
13C MAS NMR spectrum whic eaks are not present_in

tchelyligacipisy RiRoYh® BTeligHIYY 1?%@"@1@4@? St i@ rempgve alkah metal

@ﬁ@gr%rl ng the peak heights in the O to 20 ppm range of
3C MAS NWR spectrum the relative anounts of TMAA

qOCU4PEDVP A% wilkbastissysth dslone dherbdastr drad omgamichbrecting agent

determ ned. Preferably, t e nol ar, anount of | ...
dRy é)df’tl? cggmaﬂsesr @tﬂgﬁ%ﬁ @86 sttqqganégg %}pﬁeagie% r directing the

gg?ﬁt‘ﬁéél?lof tocHNe AR orfRl R mAREN ind@ht Akt 8RE sEdMd organic
recting agent retained’in the as-synthesized
nhrteetnmghgans fdretineeemg helsynthdsi® of an p@jf&ymérv@rkﬁgoeema@nal It

c{se Soun that qhgs%pc%rectlgg aoggntts hare >%p1cally retame&‘ m{agtt L1n the intra-

«p

molecular structure of the molecular sieve product. Depending on the
composition of the directing agents it will normally possible to determine the
relative amounts of the different directing agents retained in the as-synthesized
molecular sieve by analytical techniques, such as BC MAS (magic-angle
spinning) NMR. Thus, in a preferred embodiment, where the first organic
directing agent is an N,N,N-trimethyl-1-adamantylammonivm compound

(TMAA) and the second organic directing agent is an N,N-diethyl-2,6-
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of the material, any cations in the as-synthesized
intergromh can be replaced in accordance with
woeclsrespaes wel | known in the art, at |east i nPpafS200b942739
ion exchange with other cations. Preferred replacing
cations include metal ions, hydrogen ions, hydrogen
precursor,. e.g., amrggi umions, and m xtures thereof.

dﬁa?tbylemeaﬂwurpr EPBPP CQ?I:E]BW%P)ar et HYERMEh ehibits | Raks
cbii&s Sﬂ(ﬁlﬁ%% e @ﬁﬁéléﬁ ih¥nd €f1, (fl?(ﬁ&tfé 3 lﬁ?fld(ﬂ 88 ﬁ&ﬂ Jange of the
,conversi on reactions. Thesé Inclu ydr oge

BeaMAS VIR speatrdmyrethidhs pesks Groups predent| iRAhe 'Y MNS, NMR
| B, UB, B, B,, VIB, VI d VIl of the
SREPBR L Ao TR YEEIDE The ORak e Shiioni the Brig b

rfifget S tHNVENHI 9 MRIR BfecBiBDahE Qefaﬁ%naﬁlcfu%%CBf qrMAA and
m xture cont ai ni ng a source of wat er, a source of

DEDME iofthe #resyndtosaod matariad bambatetyiminpd.i Bredbrablyathe mola:r

the .t.rival ent .ele
PRI R BBk CoartreliiRagh B S s Barqsb B the tota
n@dromho @l coft ABI 6ad IGHA difkctifg agéntarehitddddRC AR AldYnitsized
compound, such as a fluoride or a fluoride-containing

magmsbisrhetvesai 4l prch@Bi on mi xture having a conposition,

er s I hi

45} G g 2o ATE Sieh ik B Byt ol 0 0¥y s ratio
oDtk faterlal, Hnjf Oatidhs Halthel ed-Y@tResell OntérDoWwih ¢m He RpMe@in

0.01 to 2. 0. to 1 X208/YO2 0 to 0.5 Q to 0.1[0047]
a«zméfiaéw@ Wéthtt%‘thﬂ”%ﬂ}‘ﬁf’ witl kepwhdhthevrs, 4t lepstinpart, byupe sxhange

i

Ry det R T o loh, B mEaione, 1SHIARh ffl,

hydrogér abdcersbr,omng Deguseain mne aqimnmtmasoﬂhlemoﬂalPartmulaﬂy
spensi ons of sjlica, .f.or exanple that sol.d, by
PiFE rgfiﬁintcaﬁ%n NGt Jl“%s i tHAROT; Mcratadic FaRty v@?ér %ertam
hpascarﬁbﬁ/ BorBREsid RARMns X TheseAhsTHE HrogeH, AP |e§rtl§ REAE Snd
al umi num i ncl ude al um num salts, eSpeciall

y
mﬂ@d%@ﬁ GustupdTld, FaAL BVA sVAhIB TR U, KVibh MB: VABeY IRsandeV I
m oxj des, such as boehmte and
°§§18% %gﬁ%‘lb?e %@efl e halide is fluoride, suitable
[0ad] ces ofThE hintergrslethi sTathe Gigveane oge Be fpkdp@fdddﬁom a reaction

al t hough nore benign sources of fluoride such
MAYIRES POTHENEIZ § [SOWICE dESWalAH & PUBES 96 anadiide of theh éetravalent

ll‘%fn%ﬁ'{‘Y n@iJnﬁﬁga%g 9‘8?% %&ﬁe %Ff‘ﬁie t'i%f[l% &Qxﬁgﬁ]e)ii,lﬁ‘iea% one

|rec
oganicediteetihg W@ Moisi c&:eml&drb@mw,r a‘ndoﬁypﬁamr driallidé Yr afhalide-
different org (ziml c directing agents.

containing compound, such as a fluoridé€ or a fluoride-containing compound, said
reaction mixture having a composition, in terms of mole ratios of oxides, within

the following ranges:

Reactants Useful Typical
H,0/YO, 0.1to20 2 to 10
Halide/YO, Oto2 0.01to1
R/YO, 0.01to2 0.1to1
X203/YO, 0to 0.5 0t0 0.1
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Preferably, the m xture conprises at |east one first
organic directing agent for directing the synthesis of

wa 2@8HAcseanmewor k-t ype material and at | east oneCsaszwd/042739
organi c directing agent for directing the synthesis of
an AEl framewor k- type material. [0049] Suitable first

j i ts far direc he synthesi s
Orl%gg X dlf {Z oh &n gweﬁlﬁlgﬁnﬁ :S{IC alilcon Suitable sources of

N, dii &b ﬁﬁdlﬁ’deh)ﬁlrchte@d@@fa%ﬁfmﬂ' Uﬁh&s@lﬁ%@é&n%meﬁl ﬁ\lhca such as
N, N, N-trinethyl - 2- adamant anmohi um conpounds

NtAﬁﬁ%lﬂ kapatlgele dtvax Preaunion Puhresapoooltidal suspens1ons of silica, for

[ di ni um
e R B BRI Naolion P dBryfoagne Ludox.
N V\Hldtd’tﬁé ltly\l'a-léiﬁ FRbtent Hi 1@ @Iuhﬂhlﬁlhum1ﬁﬁl€%kifb@§ of aluminum include
1 3 3,6, 6- pentanget hyl -6-azoni o-bi cycl o(3. 2. 1)octane
GHFRURERS Safa Rﬁﬂeﬁ@{mwa&@rcﬂpb}b&wﬁmm asgaeminiug bitrateaagl well

C
T
Stlatide (m‘ ﬂwre;leAsmta])MurcSB uﬂ flesridy inSludé ayf&ogl\g% ﬁﬁ@@cliea Alhough
Ca I Vol ve erials in

i é&ﬁ%‘é@g@ai af Q%qpsdz R a%lpﬁlym%tal BaRddesgngd fhyogide salts of

May 1990, in (3) J. Am
wgfngiéa)m Cfi\1%%(5 égf%t il 46%%%2173 and (4) 0D Patent

Nd§048], 544, 588 ﬁd@h%oﬂd)ﬁgﬁdd dirSutirtgadpkst R opguichenela conveniently
ncl ude hydr oxi des alts, such.as halides,
SRR e el ot of dilteRRe Ogantia, firssing agents.

S%@ﬁ@hb@i OB irhix€lirk @6hipiSesasieRhst JRr fidi Bﬁg%ﬁlicn@lréclﬁﬁé agent for
synthesis of an AEl framework-type material 1nclu

N dpegiieg helsypthesispheOilA Fapewdilntprtwmipindd af lehsttone second

0y S e L R e B BB

thﬁatema/trans i somers), and the directing agents cited
Chem Soc, 2000, 122, p 263-273 and U. S.
Pe{%‘}ﬂl No. 5owisbledwet orgmus dipttmecisaps foiddiraohiog mlcfesynthesm of

orl hglglﬁlag}gg% F}@)l ol eﬁ%ﬂcll[%ﬁ%éi &Iﬁﬁfz%egwf Cald% tammonium

nmbmponnxls 0 NNﬂmﬁnﬁemyl-zadzgﬁmtmnﬂmr@m [ n!orﬁ@@ﬁids,t 0 N,N,N-

nic djrecting agent in the reaction
ﬁ’é”iy§1°?‘i3 D, 01 t o C§HBA¥NAE00, sucA-Nsdimediyl-3.3-

e il e e i

exampbends; omNaNedimethyb3-mahypipetidiin [ @bPbuhds, ond,3,3,6,6-

RO SOOI AL DPHaifroni um COMDBURGS, NN

Paithbi@iylcgElote:d 1 Fhink, U4l WB8iLand tri-cyclic nitrogen containing organic
compounds cited in (1) Zeolites and Related Microporous Materials: State of the
Art 1994, Studies of Surface Science and Catalysis, Vol. 84, p 29-36; in (2) Novel
Materials in Hetrogeneous Catalysis (ed. Terry K. Baker & Larry L. Murrell),
Chapter 2, p14 - 24, May 1990, in (3) J. Am. Chem. Soc., 2000, 122, p 263-273
and (4) in U.S. Patent Nos. 4,544,538 and 6,709,644. Suitable compounds include
hydroxides and salts, such as halides, especially chlorides and fluorides.
[0050] Suitable second organic directing agents for directing the synthesis
of an AEI framework-type material include N,N-diethyl-2,6-dimethylpiperdinium
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one conponent is a nmulti-cyclic am ne or anmoni um

conpound and nore particularly a m xture where one
woanpmaens is a nmulti-cyclic am ne or amoni unPcomsewmd42739

and anot her conponent is a nonocyclic am ne or

amoni um conpound. Conveni ently, the nonocyclic am ne

co%%g@lﬁgg :Erin%lﬁpm%o P Oé{@xgr .Co(%.rrﬁ{ei %ﬁrﬁr%aﬂs Slg,gﬁ%s{osﬁ,u g\ggﬁcgpgthglﬂﬁ-

ne or prpéridini um conpoun
diﬁleﬂhy%ﬁidﬁ&hihfﬁng egmﬁd'éﬁﬁdlg Tﬁﬁ@ﬂﬂi}ﬁﬂ]]‘l’ﬁd%l@lt g!f)t'heaﬁé/i;tar&rﬁgomers), and
N, N-dj et hyl -2, 6- . di_nmet hy| pi peri di_nji um conpound.
hRHIRHECHET, Cioh e e KRBT RecarPlb 50> Rrfont Gnind USS.
PafTROY 35§ 3TBL | S doffobBk hEIBARHY S xRles SITDIHSATch as

ound, Such as an adamantyl am ne” or ammoni um
halidespespacially ohloed esnguidelvmmdds. N, Nt ri al kyl -
- adamant yl ammpni um conpound; i.cally an,. .
lOﬁgégﬁL N-tr ia%wﬁmenﬁm%ed@g@@ﬁf%}}oaﬁﬁ%ﬁ ﬁ&%oeéﬁ?pfoﬁlﬁw{ﬂwgm o
thd B&ol @wgaltﬁw Bire GG/ dggntaiﬁ' tHE rdaBtits Al x e & MohOaboleh 8dao

mul ti-cyclic conmpounds in which the N atomis external
abbat 109 suihnaps{roiBuabionb) .62 derabeiit b curgxempdss frpmcabede0.03 to

hyd [ d | t h id i all
sbith o e o s PORC0RF BnR P Bk ERemERER Mol opg 1o
abB&s0. @& pH of about 4 to about 14, such as about 4 to

about 10, for exanple about 6 to about 8. [0054]
[0652]st al | ilRaenoremdhedimentc dpe jopgangy ditgeting tagent sp@prigesop

stirr ondi : . SUu
R e S
on@r cafyinehe $s ashidi-caalicoahanees; aatmenitienpanpdunde awd more
about 500C to about 3000C, such as .about 1350C to .
PaEHIA LY PBROEIC TS 0RG GRINROTERY 18 p aMLtifCYF 4T JaI0gIOF PRURTGHR
cohfpolifrd ue[nvc\h1 RRb '&ﬂ'g)%ﬁeﬁth?s GF ¥k diRe aRGAIUG! afififbnium
take anywhere from around 30 mnutes up to as nuch as
cothpaesks, Conedniaslyf rthen rabimngtyclds amineites anooabont cag@und
hour s, forb exge | e f.(li.0m about .1.0 to about 1%)0 ho%&f.
CORRESEH, ot 105N S BRAECIER  HRPEHBA CaPBOMhI B ATRId A
tetli’éa‘iig@ﬂ[ii ESIRRIAL U 8SmbRiasal | Ypiagyl 1l ng shayhediethyl-2,6-
hydr'o Rer mal treatnments. [0055] Synthesis of the new
diinatheingpeyidiniwmaompotiaki | Coavadertly, tthe pudseyndie eming or

| east 0.1 m, such. as _ at, least 1 for.ex I
rEgapm e SRS by SER pdin SR 0Bl
subli ¥§ tadl &daBasedadiet @t ahmsinghtor@pordde foreagdnsls an N,N,N-

mxture. The seed crystals can be honostructural wth
tripfyal- tragdamantylapenepae icampernd; hdympsabemn | Mybhtirseethyldr

r f i : i .
AT R PPy TR LA B RN Sl BheEAL A
to Afdludd-IMiti-Sfdtic dofpoandsER whichrieswT ktotrysecxtahaaulthe rings.

si eve. Conveniently, the seed material is an .
Suitable ammonium compm)l/nds mcluge %ydrox}des and saﬁs, such as halides,

especially chlorides.

[0053] 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.

[0054] 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 stainless steel autoclaves, at a temperature of about 50°C to about

300°C, such as about 135°C to about 185°C, for a time sufficient for
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AEl -type nol ecul ar sieve, and particularly an AEl-type

al um nosilicate. The seeds may be added to the
woeeistoesr23m xt ure as a col |l oi dal suspensi on i npaTiuSeneu/d42739

medi um such as water. The production of coll oida

seed suspensions and their use in the synthesis of

SRR BBl 1 FarP RN e WSt OO gt pebe anywhere
00£:6498uriay inflieds o8 Bfueaay 2]\9661{3 Q4oL §§‘§rom about 45 minutes

i ncorporated herein by reference. [0056] Typically,
t h@ @pyfsil‘a} howie for expmenle ifiont shawed.q to aboiiutdWhows dlieaduration

vere by st andard
cen ugat ?13) adte P Hq@ﬂyedfhgl{geblﬁiﬁﬁ SEmpFiatEes typically
cmqahagsb@ftmghﬁﬁherﬁﬁma&meﬂtsby centrifugation or
filtration and dried. [0057] As a result of the

criP9B3ll | i zat PuHbisiRidba new Hiergrsdh araycbecthgisitaied byie presence
pr&dﬁt‘éfea&o@ é’ﬂchhds at' feﬁstﬁw §§ tfcnJ g}?ﬂ%ﬁeplg 29¢ ast %0 ppm,

organi‘’c directing age gyht hesi's.
| ncamvpmiediteyr nie deasirt5odi ppemtof seed lcvyzkital@rbasésl pertbal Wﬁdightnof the
such .a manner t at t e orgﬁnlc directing a

r TBRHOE FPSHCt h TYEplsGam ke, b qr@%ﬁﬁﬂﬁ@lr%cwl@ dhe crystalline
C %@ﬂeﬁ&l‘ ST tRé fn"e§eﬂ@"1ﬁx@nﬂoﬁ e B304 Cpﬂ’@ ﬂfeclfﬁédlfc? ké&mﬁf s%zﬁt%esm

mol ecul ar si eve open for conta
ach oante arhefrrotesbiralserystylinainateriat smfpdts EHhABI ,AEV, OFF, CHA

or .e sential Ly heati | ecul ar, si eve
comp Rt pePhuchaRmnePel 6% ohferaiens: B 1eomagends o
ZQQEI:tytp@ B61eLi1a88R0E it bheicRhASORC AFRhy RN aluminosilicate. The
oxygen-contai ning gas. |nh sone cases, it may be

dessPdsampE be adfeshfo thRaeantion quixtie 85 evellpidabsuspension in a hquld

0 ————

parsti &l th¢ sapket ef rmmvalhr OfievieB earer dadiosedi € Cot Nekample,
a ent fromthe intracrystalli ore system In other

teznationgls Peblicationy Nast ﬁV@n%Q/O@rS’%oa@a @ Q/P@AXi piplished on
aqfégﬁr ??%b@gﬁ%ﬂ{co 5&@&&&@ Jg}‘erél{c m the sieve can

be acconp ‘i'she ven I'ona Sorption processes.

[ do8s] Once T)Ipeacailhyt thiegrpaailing yidadtl is fernredt iarsoditioafant kan be

i nventi an. has bee nt hesi zed, it can be formul ated

i TP Ve Caby Jda E‘gr?b‘%l%‘ﬁat Sk BY boRBTHESEBA ATt ﬁltﬁlﬁéf The
MeeBirh 3l ProdbCdhin@dsoUN\Ihsd Qf@éyvgfed@tcrehﬁ( 1%5'0? lﬁftratlon and

tha prOV|de addi ti onal har'dness or "cat a I c act

tolriele finished catalyst. [0059] Materials which can

b nded th the i ro crystalline materi

ﬁg% vent | %5??“§e f%\ ]g'ﬁgaquﬁ%?g P%?Feisaﬂ%ﬂ rﬁqv&aqcfvystalhne
agirbdRt BBItEIE idhin THPSRs MRURE! AhSrtiol JrURE oL RARAR AR Sgent
such as kaolin and other clays, various forns of rare

eawedh e syrihesis. hira prsferzed sinhodingent saojivatiaroisperfenes in such
Zeaolln b %ﬁ‘étathé( %%gamc directing agent is removed from the molecular sieve,

leaving active catalytic sites within the microporous channels of the molecular
sieve open for contact with a feedstock. The activation process is typically
accomplished 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.
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conmponents, .alumna or alum na sol, titania,

zirconia, quartz, silica or silica sol, and m xtures
woOhers@e$e23 These conponents are al so ef fective PAT/US2004/042739

reduci ng overall catalyst cost, acting as a thernm

sink to assist in heat shielding the catal yst during

PSTELT i S IR RED EH-e Bt R0
dlrB&iRRURE 76k the 'irﬁfagf}f@t/éﬂﬂirfér 1?’0?& 3ldtéhe THRURY Icales, }Farticular(l)y

contained in the final catal yst” product ranges from1

with mligeprganicpliresbng agrnts, semplsteapr partiall ipstoyalpfredhehabileye

to 80 i ght percent of the total catalyst. [0060]
C%hol%e ?Cr?f)gﬂpgg%%ycé%%?@lop?ln%s%ﬁ%’? PHI°°¥&%cri bed herein
[6058] be us@hct thinyer@asascraqalithe etatdil of Gle BBk N48 been

nol ecul ar separation based on size and pol ar

syrrbsizedi iésan he fosmulabed vl f apglyst compoasitiondryi evatbination with

[eri 1d ., - at al yst . i.n
off B bickiials, udP B RGBT AN ANEHEE B BliPideiiagidbna
hardhedsyotr icatalysie actpfityttbehd fitiieliagr @wiysr ystal | i ne materi al

ri bed_herein include (a) hydrocracking of heavy
“8’3?% e UM afbidhe 6415 b ,%éymth dhe dferesovmn gristaline

t y . | i e .

B O en IR 02 ey iBf OF et B Rl ReR.
Thesd BatedalsOinofude henipesitionl suchabs daclin Bhé nindrs¢lays Jvarious

U o TR L S e oy o
chMpsRAR! BRMiAL 6F 8luBLKS sdl%/ﬁfaﬁﬁll bitcdigd, | ciulﬁﬁz,astfﬁé’aeorlgiﬁ& sol,

i ncluding raffmates and lubricating oil basestocks;

ag nixtares| theteef. c Thesdei engnpshenty diro ebsobaffective ds rabkeg eiecdi]

apht has as.,oils a resi.dual ojls.,. norna in.
o R, BTne SOl sRe pER T BrarlycBsnety Sl iy ting
re¥8net i, t @ndifying)the| dagdye randatncRAsial dtdlft Wiength. When
andbranched chain ol efi ns having from about 2 %o 21,
blspdsdemalh) such qogpenentphihe e, oft Bigyeiuc eryaalingmngisrial

' ' f t i.e.
cG88H AL EL S UG AL SR SR EE b aak e o
tofa catabatyprifzablyd? tofs0ovalitnercepbsftthe totarchylyat.ef i ns

jng 4 6 carbon atons, and, especially normal
[(%ﬁne t olrﬁ? BRSO WIsGYHrEPFEatqria) dessgpedihsrgingran bewsed to

4R KRBESHd AYGHs; FSr 5@&&%@%015@1%: &Eﬁ‘étimg&%ﬁ%bs%bsag}dsﬁtﬁ@r

s et hyl ene and benzene; (g sproportionation
p@pkiyiesiras matiore exohdn gar paseociemisd chrrizs, ih ghsielmematography; and
roduce di al kyl aromati ¢ _hydr ocarbons, such .as xyl] enes;
o PRy LR B AP ORI SOl cAgly e Gsés
omlaam?rgx»eohtgb%s@%lﬁﬁé Mdterial88cABChInGRELAS ) ARV &ikeh e
u

to pro t'’hyl benzene and cunene; (i) isomerization
olbheayiyapdtsalamp negidunl Hoaisoeks, bylc stnsksh and otldrelmalsocrigipte

R TR T T M ——
from Groups 6 and 8 to 10 of the Periodic Table of Elements; (b) dewaxing,
including isomerization dewaxing, to selectively 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 zeolite Y; (d) oligomerization of straight and
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[0061] In particular, the intergrown crystalline

mat eri al described herein is useful as a catalyst in
woheosmess2er si on of oxygenates to one or nore oPeriuss04/042739

particularly ethylene and propyl ene. As used herein,

the term "oxygenates" is defined to include, but is

%Bﬁ‘ﬁvﬁsga” iy BE iy et 2B BRI o esbon toms,
CtoProdikcBIRORGH S heARDb1EMB WhikR hre @’éﬂﬂ%ﬁ@otﬁmg’ Yrdsasoline

contalnln? het er o- at ons, such as, hali des, nercap ans,
sulrf iad e@o 1am lvielsimerﬁ@oqlﬁ xandr ekerpisalse df:) mmermatmh atfi olefins,

noj A 0 4G m about 1 t

Bt pichRE FRyng 453 Y, Bl gl O R Sypbee iy BRE R e 1o
atp)ﬁ‘&uce[ 1@6162dﬁn5§e(3ﬂ} epgatiapi ofdomsy graadse Sudied Hidehahe W higher
strai ght chain or branched aliphatic al cohols, their

rh-y eeERBE coiGht &s patmﬂ@ne afef t heizengii ((gbgdisproneitioation  of

l.es ui
e ool A7 eH s, WA 7 et 16 InBaty R fromatic

[ Sigfa]r(maﬂjmls such a(sj x@j]le(ri]ieTgl(h)) hHIJyBl,tloﬂE)tf faydmﬁtdﬁwdr@éhalﬂlﬁfns, such as
di_met h her:. diethy i sopro et her
ne%ell?ﬁr}éne‘flﬁ’a piehns, sHel By ety aeg PIRBYIRYS ke padace gthpr{penzene
”Bcfn‘aadﬁh?eﬁie d 1S%H%Yikatr°dﬂl 4 cgﬁﬁgﬂforﬁ;{tmﬂyd?&a%ns eglﬁﬁlas s xylenes,
chloride; formld dehyde; carbonat e; hy
k djl)owéaly’a@ et¢ductiare ol nitrogah loxidea mnd dk) synthésksy bf hmtnoaikyl,ammes
n- alddil @ul fi des having n-al kyl groups of conprising
t HE" ﬂﬁ %rom about 3 to about 10 carbon atomns;
andosn]xt ur esmtAei@ek; the ﬁ{téﬂgwrﬁﬁﬂyﬁtaﬁﬁﬂetrﬁ@éﬁal@éy&ﬁ)@@h@rem is
conpounds are met hanol, di methyl “ether, or nixtures
t hee@léfas arsetalyst éd éheabblwqﬁe@m A oixygamatess ted ohe roei moret blefins,

T A R R

r er€ihed o 2a¢18ddJeyut O rlhbﬂ lnBce@ﬂﬁlﬂy i1DRigdd €0 BRENHAESalcSHd) ethers,
as diluents. [00639 In the present oxygenate

cSHRany] epmprds daldehydes clrierssk cabmprlicsands, sartongani and the
O)ﬁﬂ& gxls nwﬁﬁhé Xon\@ﬁlﬁﬁg%?eﬁga pats éclfl&{ & uﬁgﬁcﬁa’s fn?ﬁ:a%tans

cont cte t He vapor 'on’zone W
C asnHides;t am:mﬂsp and mmguteh dlenmif e @bk aliplsitie \neoiefy vtflll&lonhelfb}emntam
vent t effegéic\é]f process conditions sqQ as

Bhowt iqyahguf iahms, Alele i opy ahgpt L iRebott 4 carbon

pra@&ﬁ§s may be carried out in aliquid or a m xed

vapor/liquid phase. When the process is carried out in

t HB062]qui d Phesescutative mygeniatvsaipol“uﬂb ilaw&rdtrpﬂghismain or branched
selectlv tie

di f.ferent sion rate

F aUaBRBCRe TR, Tht ey ST ediebiun antiibey GpioAce elogen and

cashﬁhwﬁal st BRahBRE it @ﬁta%ws&;tgeﬁaé coP88dds M¥I8Ae methanol;

present, e diluent(s) is generally non-reactive to

t fghanol; n-propanol 1sopropanol; C4 — Cyo alcohols; methyl ethyl ether; dimethyl
ether; diethyl ether; di-isopropyl ether; methyl mercaptan; methyl sulfide; methyl
amine; ethyl mercaptan; di-ethyl sulfide; di-ethyl amine; ethyl chloride;
formaldehyde; di-methyl carbonate; di-methyl ketone; acetic acid; n-alkyl amines,
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
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feedstock or nol ecul ar sieve catal yst conposition and

is typically used to reduce the concentration of the
woxyg@az2e i n the feedstock. Non-limting exanpCeasefo4/042739

sui tabl e diluents include helium argon, nitrogen,

car bon nonoxi de, carbon di oxi de, mater essentially

oPeicL RRetal Foel s Yt 45, SARPE Bhukey kfg?ﬁ) 34,350 zone
ni¥ tohRaCiddigordl @&ﬁf)dnﬁld§ QB e @ ssentsand m xt ur es

t hereof. The nost preferred diluents are water and
(001631 ogen, T the viresent bexyggnpar coeigrsen ypmce$ser a edeedstock

c@nkvﬂéﬂ%(aﬁ hg@%ﬁoc‘t %F@éénscue pr gp%f 8’% bogf c'rzo éxgo%e a 1Puents %s

cotagred ai thicevayae | phyedin B réahﬁoﬁ%y&ge Rette 2 GARVRE SofPrising the
may vary over. a wi de range, such as from about

Bt oc@és yegidhe paf@er@oteveml@p %ﬁéﬁ%ﬂn@ Prioeess F9pditiops ewes to
PR A0l LB TR R0 o Bl i

litjyidicc alrhixed Na}mrﬂtqm(t pIBSE0WHen thht;ﬁdd:esﬁ 0eHahelit in the liquid
arti cul.arqﬁ fr om abqut %OfQOC to about 6000C EOOGG]
p rilsarc'){r 2 Jixe %g B@tlﬁ rg}trﬁon\éqrpﬁla E@FIS Hut selectivities of
FRAGESEH- f)ﬂo}duétnm‘a?tﬂefﬁ-lﬂ‘d@ﬁgﬂﬂﬁfgsupcﬁ‘it R xatﬁg st AP Eheleaction
pressures, including but not lTimted to autogenous
condiléensr es and pressures in the range of from about 0.1

t bgut 10 |\/P tly,
R3 2nge et Pesheindb HIRRE 1) ety somkictiol die
fdelstbél€or ﬂlﬁgﬁuﬁf siet/© Hﬁt@@@ﬂﬂonﬁ%sitféﬁﬂmﬂ‘is ?ﬁﬁ’é-é‘l t'y]usé@ (i) reﬁﬁ@e

foregoi ng pressures are exclusive of "'uen
thescopeenieafion odribe paygsmateoint the fergdstock I}Webmnm oxaImM@ of
S S x ate ¢ ounds nd/
SJI&%%u:‘dgg%iﬁg ﬁg&]ﬁldg ﬁ%\?\/{éﬁl zlr M'%% e )( t r e ni'g (2 S S(Eﬁ‘[‘ 01’1
divajdea dveers edsyenaibfie Qionslehcﬁﬁfé I p’alrﬁf)ﬁ,ns C@EpeRtasly0 §Jll<a1€d§ Kie® as
nd/or reaction rate; however, |ight olefins
H&?ﬁ@ﬁe af%laé‘tsh%ﬂde?f@%rtep | gsseRgplly a?mﬁeap@%mpmﬁé cpmpewyts, and
t
Lot R ST IR
betag patiicylailyoprefeeretihsDiters@r m&soquar&elﬁﬂfbeabom‘ 1 hoolr % to
e me, LS Iar ely determ ned by the
é§8§Pﬁﬁ%%8ﬂ%@ g?h%@in¥ﬂ3 ®ressure, the catal yst
[(ﬁ)%BFCt ed, Thé Qerﬂﬁér%?e '3191%[0' véd %ﬁacﬁg %5battd ¥onyehREoP BAREss
(liquid or vapor) e’ sel ected process design
H@Mafraaﬁcpm @thds rarigaos&]h #s fiiovhe alpcant g?é)Ob(E toveibghtt 16R0IECY yor

’? e Fgﬁna X %%bét\g-%’ t%@%gteggﬂfeed b 8\/\%113#998? tgabout

75PN todlenfeagd fax Gbugi BECdi lougitnl @36FC h%[calf!?rfrdﬁﬁ'a%ﬁt
of a total reaction volunme of nolecul ar
350°C to about 600°C and particularly from about 400°C to about 600°C.

[0066] Light olefin products will form, although not necessarily in
optimum amounts, at a wide range of pressures, including but not limited 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
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sieve catal yst (excluding inerts and/or fillers). The
VWHSV generally should be in the range of from about

w0 206/0a8623 t o about 500 hr 1, such as in the raagasefo4/042739
fromabout 0.5 hr 1 to about 300 hr 1, for exanple in
the range of fromabout 0.1 hr 1 to about 200 hr 1.

0069 racti cal enbodi nent of a reactor systemfor . .
{ nESSRG gLREFEeh fonst SFBHREY BorSufa ) Y Cariaring sectivic
f1 stindelaRA, BRI OFatdM 4/ GOREIIO Uater RERBRE libB olefins such as

simlar to a nodern fluid catalytic cracker. Fixed
bewiBylarestgemay &rmy not preferred for the process

be e oxygenate tq f,i.n copversion is i,ghl .
ex@? ﬁzlr mc p ec%rgges\/s\ﬁg!é drb{eéqcu0 inﬁ %e_ds 58rp§P°§t°Eé]g%e_ %//Hfflﬁ‘ent to
I nfredeeahe dssitsd dltfie praeiaolsi Mhed@¥dtitAStimd Aty Bae o tenths of
also results in a high pressure drop due to the

priseendsitare BrmpRpih@ss yrlde refogeine iy laggaly detomoed by the

B I t |

e R (bBPeke AP proflk, BE AEARTCHRNEE L BN Ny space
t heelaxdtyal thst phasea (tiquidneratvapor) Wit ethehecleatedl yedcesss design
subjected.to a regeneration medium such as a gas

c SHBTACEYCSoxygen, for exanple air, to burn off coke

fr he catgalwist, i t

Ay T Bk ol COWEER, B0EY, e AIGIKELWHSY) for the
paleedstickpridSenation i e presntigncesst WIS Viis téfened as weight of feed

at | d b | ect.ed t hi ev k
COREARRE Aip UL e LR e st e 1o de PR e of meplepular
Wiside oAfalyse @eS(E:lu@h%QhEﬂté):ﬁhc%r filngs)! egRNEHRNeskrelIR! #dhid be in

shoul d be returned to the reactor.[0071] In one
erfbo@nge v frost plegut 0 bkt nig aboutS@bhE osuer as xtpgenzgeeof from

8B L S AL g LB e

oladbureoodaposi tion to forman integrated hydrocarbon
co-catalyst within the porous framework of the
i 108¢Yr own ribIRseiical ewbadisenbed s zescipr yRem for the oxygenate

r i S : . t r .
8 SO o ol IR B4y o,
5Girajlarttb gheoderh Anid datalytimgreclatr uFxed beds irergehdrally not preferred

0 nate reaction zone and is arranged to produce at .
| S FICOPIPGFSG, DECRHIR HYESRALT &y ST GORYOIOM txih ALY SKothermic

| gRSdes@ RN @&ﬁi%soécev&laﬁstiaé‘ésexgﬁﬁtirﬁgrcpylgﬁo&fa&t élncqoling devices.
cocatal yst, based on total weight of the nolecular ‘
sitheetcadionhalpr edsiilts maryhigh gatssurg drop idne rtedse ptddmction of low
carbon c nt(gent. of the nol ecul ar sieve is known as

" ﬁlr%s-sbrgboiwn ISEY&S s further described in U S.

Agpb70gat i on Bkl thb%talﬂs@/ﬂﬂs?@@sreﬁ%{%&a@@%%u@iﬂ% the reactor
10/ 712953 al |l of which were filed Novenber 12, 2003
arsiodd allpwcsppemavaliohe peitiontsf the¢aizlgside a regenerator, where the

catalyst is subjected to a regeneration medium, such as a gas comprising oxygen,
for example air, to burn off coke from the catalyst, which restores the catalyst
activity. The conditions of temperature, oxygen partial pressure, and residence
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.
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[0072] The invention will now be nore particularly

described with reference to the foll ow ng Exanpl es and
woheosaesspanyi ng drawi ngs hi the Exanpl es, thecKus2a004/042739

diffraction data were collected with several types of

I instruments: Phi I i ps XRD shall hereinafter refer to

-ray diffraction cal | ed wth a Philips powder
G105 oG sRmdReR, Glipp fe it « coRver Prdeae
oléfaisecther cahlh §¢ E}j}&kéa@ednﬁﬂﬂfp hEiRRBEQT ethétS1 HICSLPPRkehyde

K-al pha radiation. The diffraction data were recorded

compoglﬁlepagé/ahmqqgﬁvaaleﬁn oEnpRsifiacts fofm pnontegrated, hyvireaon

t heta.is..i.he.Bra d counting ti of 1.
col B8y P og, AP T8 Ren B yBS DN ML Sl gere
Daseralye thle puittedagferit fis éb’i@&ﬂk‘a@m almrﬁp‘eratal%%ﬂdﬁ @ea&tei @t ¥Rh as
intensities of the lines, VIO, where 10 is the

at leppie T Gy Jroratple atlpashgsh highee thanihe éerppesatyreowsad fowthe

o SEERTT RGP Yo R Hrfifed REpRERCC WPIBINKEE shoh ac

least ayedifdif exaatplont Battabool Sethed tht iBegakta@focarbon co-
{Elg%i g{ég\l Labs on bear}j&* @% w th a npnochromatic

bepghomiRid weightpidhe snad f/ﬁlfiygu Y chepyBnisaRer g

to RIERE fie cRBHP k&%eﬂ’l!e&fechg k! Fdvd Hn@wﬁ'ars ﬁ e.5080F

for 3 hours to renove the tenplate. The cal cCi
anéamfmeleervd@seﬂ:teﬂen E8alAgplicatich Heniad U¥es. d@/7dr2émgtm/712952

anfl R 8 Bl ot 26 IR et PR R Chae? dncipagated

hefc2€ BY Eekehide. step scanni ng at 0.01 degrees two-theta,
where theta is the Bragg angle. The counting tinme was
[0 ormat i citel ynvatijierstvedl fhow dachmost eprtibutarkyg deseeibed with
ep e beam noni t or det ector
rel RS TR B b8 Tos il B bR R PP ERIAE T
Exasptidshe Xhey Imifﬁb@d)rﬂrtﬁtta spaei dicted’ WithWedveral types of
. calculated in Angstromunits, and the relative
MYUNMERE t i es of the lines, VIo, where lo is the

2 R O B4R e R AL

enS|

Sci nat BbiligRPoshiat |X—|Ra§/eDi’fﬁﬁ&t6fnefeef EQulpﬁbdX“ﬁﬂWa scintillation
diffraction data_ collected with a Scintag X2 (i/
Di f {deteetop ieitle Braphiie ppepchionnter, peing; @bpeloBi- elahas sadigfion.

S it w08 GONOES F ALPIBILAL 4100 s o

0. 02wddlpteesharevihetahie iz Brdggaaglichatda caunting time of 1 second!
for each step. The interplanar spacings, d’s, were calculated in Angstrom
units, and the relative intensities of the lines, I/l,, where I, is the intensity
of the strongest line, above background were determined by integrating the
peak intensities.

e Synchrotron XRD shall hereinafter refer to powder X-ray diffraction data
collected at Brookhaven National Labs on beamline X10B with a
monochromatic radiation wavelength of 0.8695 A using Debye-Scherrer
geometry. Samples were first calcined in air at 600°C for 3 hours to

remove the template. The calcined samples were then sealed in 2 mm

outside diameter quartz capillary tubes while out-gassing at 300 °C under
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Bragg angle, and a counting tinme of 0.3 second for
each step. The interplanar spacing, d's, were
woabwswiea2ed i n Angstromunits, and the rel ati veCT/US2004/042739
intensities of the lines, I/lo, where lo is the
intensity of the strongest |ine, above background were

det er m ned by rat k.intensities [0073
X-ray d‘(q‘cfll'uﬁlc(t4 (251%%5)( hfeq(ih%%]ar?g&& T& HEg & ‘Tde@l HER s iannmg
obt ai negt 0Y1 FURkeCtwdthetah Whafe G¥AtiBeRs B@ goﬁl%qiémtl“h& Qountmg
the foll owi ng cal ci nati on procedure. grans of

t he as- WA MHs Auasaptisrlby aditstod fe wéhtste@ dlmmm th@mnasurement s0
t enper f. nitr

e AL e 090 R LRl AR G vy
2000C P 36 4nbeuiohes. amte t1h1e1‘pliﬂme @aangﬁ ¥RSwheAtfbulated in
from ZO&S)C to 6500C under njtrogen agaln at a rate of

2C per 4gitiod units aad ik wlakiys ipEnyties obtedmesnidies where Io is
nitrog I f

then' s ggle élgt{é yotgtlﬂ:léI stzcr)] Oé@lﬁﬁﬁa ab B&%gfiégs%?g dggéaleed by
under aih‘regfacbmgfihdnmmksinteﬁslmeessanpl e was then cooled to

2000C and ke a 000C to prevent hydrati on. The_ hot
sanpfe ERE aim@r%% fEa refhg (9 Xney Jifipcsiamdpte collpeted with

and was, §oue! )/ 9
[0074] Di FFa ang?( y%é{ysﬁggé%ﬂélg g egﬁ gé e{?v%ﬁﬁnagﬁ%‘l’er doled solid
AEl / CHAtatatdeecof, dsivey caplpec Kt dphasiadiation. Fore dfffdcadn data were

anal ysi s owder XRD diffr on patterns for var
rati gs rggor ﬁ%ﬁé&n—iﬁ?&%ﬁ%ﬂlﬁ%ﬁﬁﬂ%é@%@%@@vq tapvihersK Hetis the
progr amayai dnal, eanﬁr Qr@o‘hﬁﬁ’né S 020 9NRbork Iy bfch step. The

Associ ation (see al so J. Treacy et
al ., Pr d@@edmﬁgssp@ﬁmghei Rowaﬂe Glartited| lnSAmgstrqm wotsdand the

A (199 ct
A LBl BB W 570, bt S50k P sy of e
J. Tr eatyngddlide, dBovéh d 229d detEﬁh!l'hEJi‘ b?%t%g&fing the peak

publ i shed an behal f of the Structure Cormission of
| nt er ndBieBHEES Zeol i te Association). Table 1 gives the

ff
R L AT

t h;ubjee‘mig yisd as-sgithesidedt prodsct\er theb &HREVION calcirdfign Procedure.
tr| ution f the | ayers. Such cal cul ations are used
Wt ai5rans eathensrys e%zmrg)du%rwr@ Begiest Tpmaieopnigmperature

t h@ 2bhue uﬁ@érLH' BoR ortlt g@ﬁta? bip %a . d m@i@?%@ﬁkf& ¥The temperature

random Tabl el {Dat a F e for
| rwaerhytdawtzw"c f@t 30 triimgesf amnlrthemth%l damsile WES héanéd fr&al 100°C to
o f atransition

{This~file for a. 50%
D% i e aslinc el ARl G BTRIRS JBIA Sl emheld at
t 130 hhedt RORMAbLE AY Haks, WHRRaGB9%E hitrogen was then replaced by

air and the sample was kept at 650°C under air for 3 hours. The sample was then

cooled to 200°C and kept at 200°C to prevent hydration. The hot sample was then
transferred into the XRD sample cup and was covered by Mylar foil to prevent
hydration.

[0074] DIFFaX analysis was used to determine the AEI/CHA ratio of the
molecular sieves. For DIFFaX analysis, powder XRD diffraction patterns for
varying ratios of AEI/CHA were generated using the DIFFaX program available

from the International Zeolite Association (see also M. M. J. Treacy et al.,
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| NSTRUMENTAL {Header for instrunental section} X-RAY
{Sinmulate X-ray diffraction} 1.54056 {X-ray

woavslwesgs h} PSEUDO VO GT 0.1 -0.036 0.009 0. 6PCT/US2004/042739
(instrunental broadening (nmuch slower)} STRUCTURAL
{Header for structural section} 13.5155 12.5460

. . | , _
Prjcketiid® ofibe Bl fpéificy] FRRAE MAUES, 2 odh) V61, 413 400,
528 “‘IGureetich bf SirhilatedeXRDaPewder dfatternsr fipr \dedBtes™ by Hd. Ad.bJ.

pl ane} LAYER 1 NONE Si4_+ ..88217 0..04597 -0,16618_ 1
Treagy aidyJsBy Higging, @ngsF@%fgh%é‘fwﬁo .Pl‘gbi@dlo%d’e@g j the
Stficke SeiffisdoroPthy Micndludi Mok Aodiafony, Trafle aives the
DIFFaX5igut-file 18@08& Smulide theOXRDAiffostion e000 . 63576 inter-

-0.16208.3 ,00 1.0.0.2- 59.0.67484 0.44369 -0.13307,3
growh 1Eq B PUPOSE of B qnTioa SU68 At Har0ed §g Ayrapdgin
digdribedondo fiild BAeR. 3R LatcBlafiddOne 3seddr lta@st@:a?puy@&s only,

0.82516 0.94369 -0.13307 3 ,00 1.0 O 2- 99 0. 14671
an@ dose981canthpl g1n® napge of e magerial pmeagewsrygagdons098

-0.11991 3 ,00 1.0 O 2- 107 0.64671 0.65098 -0.11991 3

.00 1.0 O 2- 109 0.35329 0.S5098 -0.11991 3 ,00 1.0 0

2- 123 0.81919 0.34223 -0.06605 3 ,00 1.0 0 2- 125

0.18081 0.34223 -0.06605 3 ,00 1.0 O 2- 115 0.31919

0.84223 -0.06605 3 ,00 1.0 O 2- 117 0.68081 0.84223

-0.0S605 3 .00 1.0 0 2- 81 0.00000 0.26532 -0.06597 3

,00 1.0 0 2- 85 0.50000 0.76532 -0.06597 3 ,00 1.0
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Si 4+ 17 0.88446 0.23517 -0.05737 1 50 1.0 Si 4+ 23
0.11554 0.23517 -0.05737 1 .50 1.0 Si4+ 25 0.38446
WO 20855323 0. 05737 1 50 1.0 Si 4+ 31 0.61554 0. 7BELIS2004/042739

-0.05737 1 50 1.0 Si 4+ 43 0.71381 0.40077 -0.05514 1

.50 1.0 Si4+ 45 0.28619 0.40077 -0.05514 1 ,50 1.0

Si 4+ 35 0.21381 0.90077 -0.05514 1 ,50 1.0Si 4+ 37

0.78619 0.90077 - 0.05514 1.50 1.0 O 2 - 75 0.63494 0
31721 -0.02183 3.00 1.0 OPapiéd 0.36506 0.31721 -

% 183.3.00 1.0 O 2- 67 0.13494 0.81721 - 0.02183
B-210° 572%0KB A EB5 5B E Ty 215 0T TR S 3tlo8 XD
137 0.22748 0. 00000 0.00000 3 .00 1.0 O 2- 139

o. &”‘7’25"21?)%1)6?50@5?1%%6’@“3. GOF 1-apeiE§op Sguptatipa7gmAgoe cages and
0. 506G00° B BH000 3-0Britiop seyepatip/ gyi27282) 0. 50000

0. 00000 3.00 1.0 O 2- 65 0.13494 0.18279 0.02183 3.00

1. HsS®ENTAY] 0. 86506 0. 18278aBr 321 83t 3nda1lsebeimn)2- 73
0.%68494 0.68279 0.02183 3{H@u1dreOk-Qy2sir#K:DnI6506
0.68270 0.02183 3.00 1.0 Si-4 331621381 0. 09923
0.1835bd4orkr 50 lo.Bh6Si.dob B9 GrndBE:LER20509923,50OB5E4ved) )50
1.0 Si4+ 41 0.71381 0.59923 0.05514 1.50 1.0 Si 4+ 47

0. s%&ﬁil&m_o 59923 0.05514 1 Iégderl fgr gructuz{%? ch 30814'46

1 2 31 33 0 n c corln 0264 d gam
0 fer 1N . T gf* o Z§§ N g

1 0 Sid+ 21 0.11554 0. 76483 oég L BSFE"
%_oo 0.23468 0.06597 3.1 b @F? 83 0. 00000
268 0.06597 3.00 1.0 OFF= FIRVGY 31919 O° F575mee)
0.06605 3.00 1.0 O ~ 119 0.68081 0.15777 0.06605 3.00

1.HBYER 1
NONE
Sig+ 3 0.88217 0.04597 -6.16618 1.50 1.0
Si4+ 5 0.11783 0.04597 -0.16618 1.50 1.0.
Si4+ 11 0.38217‘ 0.54597 -0.16618 1.50 1.0
Si4+ 13 0.61783 0.54597 -0.16618 1.50 1.0
O 2- 921 0.00000 0.02575 -0.16208 3.00 1.0
O 2- 95 0.50000 0.52575 -0.16208 3.00 1.0
O 2- 59 0.67484 0.44369 -0.13307 3.00 1.0
O 2- 61 0.32516 0.44369 -0.13307 3.00 1.0
O 2- 51 0.17484 0.94369 -0.13307 3.00 1.0
0 2- 53 0.82516 0.94369 -0.13307 3.00 1.0
0 2- 99 0.14671 0.15098 -0.11991 3.00 1.0
0 2- 101 0.85329 0.15098 -0.11991 3.00 1.0 |
O 2- 107 0.64671 0.65098 -0.11991 3.00 1.0
O 2- 109 0.35329 0.65098 -0.11991 3.00 1.0
O 2- 123 0.81919 0.34223 -0.06605 3.00 1.0
0 2- 125 0.18081 0.34223 -0.06605 3.00 1.0
O 2- 115 0.31919 0.84223 -0.06605 3.00 1.0
O 2- 117 0.68081 0.84223 -0.06605 3.00 1.0
0 2- 81 0.00000 0.26532 -0.06597 3.00 1.0
0 2- 85 0.50000 0.76532 -0.06597 3.00 1.0
Si4+ 17 0.88446 0.23517 -0.05737 1.50 1.0
Si4+ 23 0.11554 0.23517 -0.05737 1.50 1.0
Si4+ 25 0.38446 0.73517 -0.05737 1.50 1.0
Si4+ 31 0.61554 0.73517 -0.05737 1.50 1.0
Si4+ 43 0.71381 0.40077 -0.05514 1.50 1.0
Si4+ 45 0.28619 0.40077 -0.05514 1.50 1.0
Si4+ 35 0.21381 0.90077 -0.05514 1.50 1.0
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O 2- 121 0.81919 0.65777 0 .06605 3 .00 1.0 O 2- 127
0. 18081 0.65777 0.06605 3.00 1.0 O 2- 105 0.64671
wO0200590328. 11991 3.00 1.0 O 2- 111 0. 35329 0 . BEGDMR2004/042739
0.11991 3 .00 1.0 O 2- 97 0.14671 0.84902 0.11991 3.00
1.0 O 2- 103 0.85329 0.84902 0.11991 3.00 1.0 O 2~ 49
0.

50+ 16484 ,05,05634,,0. 13307 ;13000 1.0 O 2- 55 0. 82516
g 05§3;6%9 3§%Z7§ Qgﬂ.3g Q 2 57 O 67484 O 55631

g
AL L GG ] Seie 0, 0 5307 5,0

°cf 06606164997912?5% 16208°3°00°1.0 Si 4+ 9 0.38217

°G 45203 7’16612 50712 6-°6i'a% 15 0. 61783 0. 45403

°F 186182374500 -0°99° SP-4%°°9 3(#°88217 0. 95403 0. 16618 1.50
0 B- (35 %¥7272 0029978 3°-09°954(F8 109 16618 1.50 1.0 O 2- 133
0@ 3489% 742373300, 500033°00°1. 0 O 2- 136 0. 65106

0@- 43718 2052500008, 00000 6.002¢ 129 0. 84894 0.93713

0@- 25900 185000.1e20s O@.821843200..45106 0. 93713 0. 25000 3. 00
0k- 07L AYER2 NONEs Sb.4smsd2.00.164783 0. 45403 -0. 16618 1. 50
0Lk-0&i 4d-6eds 00 3824 70.02:45403 1-9. 16618 1.50 1.0 Si 4+ 4
00. 134883 38095408375 6).0211653,&011-.50 1.0 Si4+ S 0.88217
s0.954031350. 16618 1,20, 1 59 1Q52 96 0.50000 0.47425 -
SQ+1§20§7%190 2!79993 Q>355149 0p000 0.97425 -0.16208 3.00

0.13307 3.00 1.0 O 2- 54
0. 428%”6%1(2)56%% %g% D0 1.0 0 2- 60 0 .32516

S’é‘ 5653125510 13967 "3 ?:?6)4 1:%0°d 2- 62 0.67484 0.55631

£ 153078 0b74cp 00 Heb e
Si4+ .26483 0.05737 1.50 1.0
Si4+ 19 0.88446 0.76483 0.05737 1.50 1.0
8i4+ 21 0.11554 0.76483 0.05737 1.50 1.0
O 2- 87 0.50000 0.23468 0.06597 3.00 1.0
0 2- 83 0.00000 0.73468 0.06597 3.00 1.0
0 2- 113 0.31919 0.15777 0.06605 3.00 1.0
O 2- 119 0.68081 0.15777 0.06605 3.00 1.0
0 2- 121 0.81919 0.65777 0.06605 3.00 1.0
0 2- 127 0.1808L 0.65777 0.06605 3.00 1.0
0 2- 105 0.64671L 0.34902 0.11991 3.00 1.0
O 2- 111 0.35329 0.34902 0.11991 3.00 1.0
0 2- 97 0.14671 0.84902 0.11991 3.00 1.0
0 2- 103 0.85329 0.84902 0.11991 3.00 1.0
0 2- 49 0.17484 0.05631 0.13307 3.00 1.0
0 2- 55 0.82516 0.05631 0.13307 3.00 1.0
0 2- 57 0.67484 0.55631 0.13307 3.00 1.0
O 2- 63 0.32516 0.55631 0.13307 3.00 1.0
O 2- 93 0.50000 0.47425 0.16208 3.00 1.0
0O 2- 89 0.00000 0.97425 0.16208 3.00 1.0
Sid+ 9 0.38217 0.45403 0.16618 1.50 1.0
Si4+ 15 0.61783 0.45403 0.16618 1.50 1.0
Sig+ 1 0.88217 0.95403 0.16618 1.50 1.0
Sid+ 7 0.11783 0.95403 0.16618 1.50 1.0
O 2- 133 0.34894 0.43713 0.25000 3.00 1.0
O 2- 136 0.65106 0.43713 0.25000 3.00 1.0
O 2- 129 0.84894 0.93713 0.25000 3.00 1.0
O 2- 132 0.15106 0.93713 0.25000 3.00 1.0
LAYER 2

NONE
Si4+ 12 0.61783 0.45403 -0.16618 1.50 1.0
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O 2- 108 0.35329 0.34902 -0.11991 3.00 1.0 O 2- 110
0.64671 0.34902 -0.11991 3.00 1.0 O 2- 100 0. 85329

wO0 280690323 0. 11991 3 .00 1.0 O 2- 102 0.14671 OP82AB2004/042739
-0.11991 3.00 1.0 O 2- 116 0.68081 0.15777 -0.06605
3. 00 1.0 O 2- 118 0.31919 0.15777 - 0.06605 3.00 1.0 O

2-5:124,,0.,18081 0,607 7160 06603 3 .00 1.0 O 2- 126

91 77 06605 3 0 O 2- 86 0.50000
O ﬁ%ﬁa% q ﬁgl 95%“ R O J°82 0.00000 O . 73468

5557 °3°00 5 zf+ 5 ’osgié’54 0. 26483 -0.05737
. 1°°0 °si°4% 3"247625359414fé° 56483 -0.05737 1.50 1.0
s| 41 18 §:°P1%54- ?7.42?64’8]5?208031 65737 1.50 1.0 Si4+ 24
0.8844% 076483 2563105787°713-8D1F. 0 Si 4+ 36 0. 78619
0.09973 OOL76R35 P40S3150) - B3¢ BPYUH938 0. 21381 0. 09923
- (P BSR4 013260 P, B6Bi 441339 Vo28619 0. 59923 - 0. 05514
1.50 1620 0Si7dsk 465563170381070:.50923 - 0. 05514 1.50 1.0 O
2-0 6810, 86508 0.%8279.116::02488.03 .00 1.0 O 2- 70
0.d3494 0.8279.326020218313%.60115. 0 O 2- 76 0. 3650S
0.68270 0502183523020 . hs) Ho21.078 0. 63494 0. 68279
- O 92183 03400 b. 008 2-114:38;, .6y 1 47252 0 . 00000 0. 00000

3 &9 ills on&ﬂ Je41Q7Q 22448 £,00Q00 0.00000 3.00 1.0 O
500Q0,.0,.00000 3. 00 1.0 O 2- 144

00000
%”%? 8 %8%03 % o 660%08 148 02,04 8 3e50e
o 05183 35100 1:570 2:°°68 1°85%06 0.81721 0.02183 3. 00

1.0*0 %- °752°°d 23484 O: °éi9?231 062183 3.00 1.0 Si4+ 42
o 02%’618@ G:%48577 G+G581%4°5%7 . 358? %100

Si4+ 0.61554 0.26483 -0.05737 .0
Si4+ 32 0.38446 0.26483 -0.05737 1.50 1.0
Si4+ 18 0.11554 0.76483 -0.05737 1.50 1.0
Si4+ 24 0.88446 0.76483 -0.05737 1.50 1.0
Si4a+ 36 0.78619 0.09923 -0.05514 1.50 1.0
Si4+ 38 0.21381 0.09923 -0.05514 1.50 1.0
Si4+ 44 0.28619 0.59923 -0.05514 1.50 1.0
Si4+ 46 0.71381 0.59923 -0.05514 1.50 1.0
0 2- 68 0.86506 0.18279 -0.02183 3.00 1.0
0 2- 70 0.13494 0.18279 -0.02183 3.00 1.0
O 2- 76 0.36506 0.68279 -0.02183 3.00 1.0
O 2- 78 0.6345%4 0.68279 -0.02183 3.00 1.0
O 2- 138 0.77252 0,00000 0.00000 3.00 1.0
0 2- 140 0.22748 0.00000 0.00000 3.00 1.0
O 2- 142 0.27252 0.50000 0.00000 3.00 1.0
O 2- 144 0.72748 0.50000 0.00000 3.00 1.0
0 2- 74 0.36506 0.31721 0.02183 3.00 1.0
O 2- 80 0.63494 0.31721 0.02183 3.00 1.0
0 2- 66 0.86506 0.81721 0.02183 3.00 1.0
0 2- 72 0.13494 0.81721 0.02183 3.00 1.0
Si4+ 42 0.28619 0.40077 0.05514 1.50 1.0
Si4+ 48 0.71381 0.40077 0.05514 1.50 1.0
Si4+ 34 0.78619 0.90077 0.05514 1.50 1.0
Si4+ 40 0.21381 0.90077 0.05514 1.50 1.0
Si4+ 20 0.11554 0.23517 0.05737 1.50 1.0
Si4+ 22 0.88446 0.23517 0.05737 1.50 1.0
Si4+ 28 0.61554 0.73517 0.05737 1.50 1.0
Si4+ 30 0.38446 0.73517 0.05737 1.50 1.0
0O 2- 84 0.00000 0.26532 0.06597 3.00 1.0
0 2- 88 0.50000 0.76532 0.06597 3.00 1.0
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Si 4+ 48 0.71381 0.40077 0.05514 1.50 1.0 Si 4+ 34

0.78619 0.90077 0.05514 1.50 1.0 Si4+ 40 0.21381
W0 20608320, 05514 1.50 1.0 S| 4+ 20 0. 11554 0. 238CT/US2004/042739
0.05737 1.50 1.0 Si4+ 22 0.88446 0.23517 0.05737 1.50
1.0 Si4+ 28 0.61554 0, 73517 0.05737 1.50 1.0 Si4+ 30
44 0,1.0 O 2- 84 0.00000
z% §§§3§2%:06§3% 53 ggi§ZQL§52 88 0.50000 0. 76532
6 97°3.D 22:0.718081 0.34223 0 .06605 3.00

0'b 255%bg’ 6“%19&§&ﬁ5§4§i3°0 06605 3.00 1.0 O 2- 114
°d.ééb8i3ﬁ?%4?2§2b.b6€6% $°00°1.0 O 2- 120 0.31919
°F-8422%38F20660%°3 AL 2P°G-2- 98 0 . 85329 0.15098
OF: £199%:157D00 15998 O -2L991 0L°(F--44671 0. 15098 0. 11991 3
0290309 . ©3BRP-0-3968 00-35829-90.%66098 0.11991 3.00 1.0 O 2-
0p1210. 64671 0sB5098:1091399%L.8.00 1.0 O 2- 58 0. 32516
00Q:- 4486930:4380%:8. 00307 0.0012¢ 64 0. 67484 0. 44369
0Q- 1380.685000.14305 O .233050.00.182516 0. 94369 0. 13307 3. 00
0k-0s50 R825086 DodkédA84:1830:94369.0 .13307 3.00 1.0 0 2- 90
0Q-00000:10:02H¢HhcH. 1.6208:30:00, 1.0 O 2- 94 0. 50000
0Q-52579 000 620873. DPs23s 9. o0l 4¢+ 2 0.11783 0. 04597 0

0216618, %o@p 01552753' 41_'62%890@8_26[7 0. 04597 0.16618 1.50
.16618 1.50 1.0 Si 4+ 16

0 Si 7
§l+3§§17””1 5455 o iéélé%? 50 1.0 O 2- 130 0. 15106
006287 5 -25000°%. Do°°1° 6-°B*° 131 0.84894 0.06287
S8 28b0b4® bo 1“67c32“”ﬁé£°d.%5106 0. 56287 0.25000 3
Si4h0e. DB -0 148 0°-3%894%0.%55287 0. 25000 3.00 1.0
0 STAEKI NE P Heatfér” fbr°°8t acRi'nYy descri pti on}

O 2- 131 0.84894 0.06287 0.25000 3.00 1.0
O 2- 134 0.65106 0.56287 0.25000 3.00 1.0
0 2- 135 0.34894 0.56287 0.25000 3.00 1.0

STACKING {Header for stacking description}
recursive {statistical ensemble}

infinite {Infinite number of layers}
TRANSITIONS {Header for stacking transition data)}

{Transitions from layer 1}
0.50 0.0 -0.0810 0.5 {layer 1 to layer 1: CHA-type cages)
0.50 0.0 0.0 0.5 {layer 1 to layer 2: AEI-type cages)

{Transitions from layer 2}

0.50 0.0 0.0 0.5 {layer 2 to layer 1: AEI-type cages)
0.50 0.0 0.0810 0.5 {layer 2 to layer 2: CHA-type cages)
[0075] Figures la and 1b show the simulated diffraction pattems

calculated by DIFFaX for single intergrown zeolite phases having various
AET/CHA ratios, normalized to the highest peak of the entire set, i.e. the peak at
about 9.6 20 for the 100% CHA case which was set to 100. The diffractograms
were simulated using the following parameter settings: all Si AEI CHA
A=1.54056, PSEUDO-VOIGT 0.1 -0.036; line broadening: 0.009: 0.6. A non-
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recursive {Statistical ensenble} infinite {infinite

nuber of layers} TRANSI TIONS {Header for stacking
wonresdicsdzean data} {Transitions fromlayer 1 } 8CB@S08/042739

-0.0810 0.5 {layer 1 to layer 1 : CHA-type cages} 0.50

0.0 0.0 0.5 {layer 1 to layer 2 : AElI-type cages}

CToeaSeb P TR b e M e

{ L abutfort Br oRY O Bor 4, VhE 6RaRSH Fidgtheesd Ishift
a ang ]ilémsgoyvthe siorr?u at ed diffracti%({rll@gg]t@tierr?g ) SI

cadguitbatedt thy Rp&iasatilarroslenghe intengeowthosnsiienrdgian (see e.g.

PR ghoves WMRsLPhoED thores Gopikimfe' R SEERG, of the
i‘g%l:‘ﬁl%ﬁm@. 20K REnativey 1 Q0%atif taaisadhthfinesn $etpdrformed for

( The diffractograns were simulated using the
f edehtfiimg theatyperend rmagmide @s:the [cpntgbutigg E@q,qs,| the background

54056, PSEU 0.1 -.0.036; lipe b ing:

o oS et 89 3R ol | peare AsShea P, PTG of more than
(ofe ﬁﬁ%ﬁrd%%%%éﬁﬂa MRS bR FUSEDartdOCHAS wikecdlhiBated by a least
contribdtion of ‘'one or nore phases, and of the

baglegesoanaysin dnethed, 2gumemin theeddilr afl ((Fl4; gontpfution of each

experinmental profile. I Nt owt _h b [
e XBEELTE ghy ) SipalulL SR AEARLLA VR 80 Bierax
MR b€ JahemSensd tond by ohvértigg aht enpaimeansl. XRD patterns to
Al'ternatively, a manual trial-and-error fit can be

p&iukerin@d=1 8403addht i fyi ng the type and magnitude of

t ntribyting. phases 0 £.5) ARGRt
225%%& Foﬁ“r?g'ﬂ]é&inal%‘l%e 2:1%%%?2(%%06%{%36 gﬁgﬂl t|g§%esencegﬁctra
Ofyy D Bt AN GRE ai Ol PONG®pORGAI-200 espeartmdiiubpaoatingg at 2
AEl and CHA was cal cul ated by a | egst sguares anal ysi s

metatio dicld af g (RS Mz &hd0eHFont)i blie poRyroreswaE famples
I ntergr . F t .
L RS 2o S PSR G SRt 0 e magi e
byrieore MAS ONMRe (€x Bisdhndedag) exRBimpatts evers reofoQuilusing a
(I = 1.54056 A). [0076] In additign, theo%)ﬁc Sy 13
(%bb’ﬂaﬁ@j{ erelsi M ABpLYIBRas fEE r a waplge 8W%@d Xisi figdata
a enagnet| ¢s" P i .

o AR ot G OO eGP FiRpP gL B Jaise during
Lfl\i/gc @agasacqmla%ﬁhz ethesA0Blech deng shermewere wbMABZit-PHz MAS
TH@if{EgaG?r . q@gﬂf@gpgﬁg%%@d Jilgg{]pfgtg%%gf%p %Ityg t]%gg%)%ined were
pe}‘Ju?ireFﬁgnéﬁ%M @ith a 25 Hz exponential line broadening filter). The Be

chemical shifts are referenced with respect to an external solution of tetramethyl

silane (TMS 8¢ = 0.0 ppm), using hexamethyl benzene as a secondary standard.
One or more of the none-overlapping regions can be taken and its relative
intensity determined. This can in turn be converted into mole ratio of the specific
template whereby the relative contribution of one template versus the other can be
calculated. All solid-state NMR measurements were done at room temperature.
[0077] TEM analysis included bot(h Bright-Field TEM imaging (BF-TEM)
and High-Resolution TEM imaging (HR-TEM).
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doubl y-tuned probe by applying a (90) 13C pul se

foll owed by 13C data acquisition. A 1H 13C
wdi2pisloase2slecoupl i ng field of about 62-kHz was BEEMIS2004/042739

during 13C data acquisition. The 13C Bl och decay

spectra were obtained at 8-kHz MAS using a pul se del ay

of about 60-sec. The free-induction decays thus

QPH%. ned WENE daar Ver ebiineto Pireaehing hméh‘Qéuﬁl-lz as-calcined
EPOENS sfes (0ol AAGUCIA, <ol a8 Inorthh Snd Beodil0 ThE Bnes
wSol kgl ntet fATbEOHHOLS ehxmdd@rivsa dendard mHixpBR White

P TR 50T TSRS ol

T8 Gesird BlobRd RbleiemoRéE RSt tlﬁe Gt BETHBRR: andH1stel aend Bn" into
turn be converted into nole ratio of the specif

peleathylene Bﬂ%ﬂe@ysulbﬁe Eetta BIBrM cepsulé s |fdh:dowlth> mestandard

t r can be cal
AR RaPER 8 R heel Pt A BB Biojcgp pynaitons.
Thebped atdi BlockOWérd retioVt@hahy e BEEMI dap@teLidPlaced into a
Bri ght Field TEM i magi ng (BF-TEM and Hi gh- Resol uti on
Reehfri-erg gtrpeur HEmcrqtonys] Elreip draspreet mﬂansn édl GPpm
ine
th%(glqé%grgg t aﬂﬁ%é‘foﬂfé@n%%%%?eglé a«%ngp?egatﬁ%aré)rgﬁlaé TeSIt locri< .Sll.ﬁmg a
diimoad knifce Thansdretongdpiootss fachirad tixe damplbs?l mt@ HMQC@%H

in a standard x of LR White hard rade resin
SePeny Stiighpes H‘]Péi%%d offiggayateranl eqliested e plandflet0 mesh

oRFALLALATIEN Tt e 053, U i TR B B

ﬁEiEEREMamaglrg moEa(DIf aBE]EM)s: é}MM(F WEN/STEMeAt wh tabcelerating

andar x.of L de enbeddin si.n
vl of e\t siel Sestion Rl s HRathed B cBarin e
TEMP Sy IET By mme(ﬁlaﬁﬁ%& hemBEEM sanstbSsaRNSoPLRtedor
into a Rei chert-Jung U'tracut E mcrotone. E ectron
cachznasér Bte eeminehst ](OMOIagmﬁtchtmk)andléh@ presence of stacking
ramn crot onmed .at  anbi ent atur
ol o EVHE P8 TR B Bpr S ot R i
edprestdiieitie ﬁlhﬁlbaﬁﬂpé}ﬁﬁdsl tRAtGhERBhe DTRhdre $RHs 100 B%ins WD b €dtal
were floated off on water and coll ected onto standard,
oYl herds car bon- coated TEM grids. After air-drying,

d .
[qogg]gggb ﬁ%lgefﬁwﬁg@?g obﬂgvggadp&l?%\%dg%%‘ alc%\]éd samplez
indlcR: &V leiteelicird grade résig €T hafL&xﬂ@K Resikah, SKR! Thﬁﬁ‘ Wﬁtih@tﬂt flding

| dentifi ed hard in the
R RALgE pecelSFon rorsinon aEICHY CHIRE ShBSCIOTof Pt hoses in

a ShitYodef! Rmogifere h‘?ﬂ&%ogft aﬁ?ﬁ:ﬂerﬁ AR Gec (Y)l?ﬁse v&f%iéf FhN50, 1ent

'ow magni fication resence stacki ng t AU
tepypetahira SisuEgsa Bot@i@ldw;l’m&;tnaie thn’em-umcmtorﬂdn eqmplpddewnbfa

cifided Eingty i Bt soiBod Patro i onorey seibeg TEr s T

TEM analysis was done in a Philips CM12T transmission electron microscope at

an accelerating voltage of 120 kV. The crystals were carefully oriented with the
appropriate zone axis parallel to the electron beam and high-resolution TEM
images were recorded on photographic plate at a nominal magnification of

100,000x.
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of 500 chards. [0079] HR-TEM data were obtai ned by

enbeddi ng the cal cined sanplez in LR Wiite hard grade
woesisnegethe London Resin Co., UK). Then, w thorCTAS20mg42739

the curing accelerator; the resin was thernmally cured

at 800C for at least 3 hours in a nitrogen atnosphere.

El £ t ransparent thin sections were cut at anbi ent
teﬁ%@ﬁ-\gﬂiﬁel— usi ng a Boeckel er Powertone XL
ul po8e]Mi Ccr ot @nes AAWrRRSS Wigtdl AuebharENdiontf Ll ngﬁi/Fb@ 9H,0 was

thin sections were collected on | acey carbon
graddlgd tﬂmmaﬁa|qfs$ 86Gas! @bre aqueausvhqbnutlpxs EMIN-diethyl-2,6-

0 Elagé/?pgf? LAtk ARt Cr@@f@}eoﬁt (@8 i) § L4 9900 ml of

Or dre rigecbusi Edslutlbl(i‘ @ipFN W*tﬂiﬁetﬁﬂmea@)ﬁh @ﬁﬁ:ﬁohlﬁimtﬂydromde
the el ectron beam and esolutlonTerm es were

YA OB (BRST DTESH 316D A dehrasdarthesitcats was then sddod

T 8 A0 TR SAIEES , IBRBR ART eves

adsbathinep o xit uleastof2-B. G6Grsat ofo@n agupattrs Ohmtﬂi aill  the
of N 2,6- di | pi peridi ni. um hydr oxi

DEBASH %ﬁh%ﬁt?%eo\@%s TN Ptff/yawalr%‘/%ﬂsio i ﬂ)&fre%taaw%wglutwn
S [

h%ﬁ) gi((lﬁfgcelq 21_3'\4 BhiNset 4 48%%% eJ)usa]Qﬁr) . éf ?8%%@#18% acid which
oflmmtlﬁylle@mltddom thec at@uvmm Dﬁeinsladd'ed Thes thity was further

05|t|o an t he resultan ture was copti nuou
S PBREahRT o9 B SbatRelo b ioraf ettt 8L ok i ethanol
atunti® Qi RN Atk Qurdl Rds| obMdihed. NExtra water was further ev. _l_porated
tetraethylorthosilicate was conpletely hydrolyzed

t Heom dlag glvran mikiueayndss Static opndibensdd ik 207231 of adlfy gel solid
4 drofl oric acid which
S RIS Rl PS5 BT et

production of a slurry.

Thi s sl $i0y: meoa‘m;@eroimmgmm ZEO5TMAS 1 0.6F ng.08nd
ex Bosure to air for_ evaporation of water and ethanol

P1la t hi cho Brisipeld wesedded Wik neshaniesd anixivg |Rme40-87wt%
V‘%sédj&{ he dirf%@lp&rhﬁg 85?%%6%%%%51? hgl/fﬁ% ?1 q&énc ratio

static con ons t
hafi $19 a:nkleSIf/NhlawmngramIDI aff 26.0MpDhé trésmrltmgShﬁXture of solids was

0,000EM 200, SR D0 L D B S 0RE
Gy st i, )
Siwadaeatveraddyr enirdfuging28ashed Fhth distdiddtwater, ek titiedatof00°C to
Sogli\i/ed%S\Ar%E of a white microcrystalline solid (29.0% yield based on the weight of
the dry gel). The as-synthesized product had the X-ray diffraction pattern
summarized in Table 2 below. The calcined product had the Scintag X-ray
diffraction pattern shown in Figure 2.

[0082] DIFFaX analysis was conducted on the X-ray pattern of Figure 2
and the results are summarized in Figure 3. Figure 3 shows that the product of
Example 1 is characterized by the presence of more than one random intergrown
AEI/CHA phase. Least squares analysis shows that the product of Example 1 is
composed of about 56 wt% of a first intergrown AEI/CHA phase having an

AEI/CHA ratio of 15/85 and about 44 wt% of a second intergrown AE/CHA
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transferred to a Teflon(r)-lined 5 m pressure reactor
and crystallized at 1500C for 65 hours under sl ow
woao@toesm3 (about 60 rpm). After cooling, the reeulusani/ 042739
solid was recovered by centrifuging, washed with
distilled water, and dried at 100C to give 775 ng of a

it m crocr i ne. so 29 O% |eI d based on the
CgHEvIBE %@@@é io h&qééé §'i e weighderd 12vERge
M%ArrgryoQféléha@éﬂa@wapaﬁa@mm/s@ummr' zed in Table 2

bel ow. The cal ci ned product had the Scintag X-ray
[€083] r act | SEMpantlysin of Hbewsaicinel i yodet 2how €D P2itich Hﬁaﬁﬁg a

anal ysi s conduct ed th patte of FI
SRR R PRloEr Aa § PG ol b T A 4 o P s eappig g el
tis WING/ ditiainatrh@laiiage U theProduearmbee1 ool s char acteri zed

by the presence of nore than one random i ntergrown
AEl / CHA _phase. least squares analysis shows that the

pr oduct TABLEwN-Rag Diffraciopdatbrofof AscSynth&imd% of a
first intergrown AEPiéhitphEsempivi ng an AEI/CHA ratio
of 15/85 amyTh&@ut 44 wt %pd) a second 1igpfgHgr OWn
AE17CHAphaseg having an AR (kdA Tati o ofjpdel 25, such
that the weijghtyed averages b / CHA ratio t he

mat eri al was 4alout 41/ 59 83] SEM a sis of the
cal ci ned pr t showed pg cl es havi "a thick plate
nor phol ogy a a size of é%ﬁt 1-2 mcrotr Cheni cal

anal ysi s sh the silicalt&l umina nol aP4ratio of the
product to Bé&11200. TABLER820 X-Ray Di f f¥4&tion Pattern
of As- Synt hd€i4Ped Product4.6T2 Exanpl e ]L32 Theta d(A)

100 I/10 9.2%.04. 069 100. 4.23) 20 6. 703 &R910 14. 28 6. 197
15.0 16. 38 21406 96.5 17.£706k. 129 8.4 18411 4.896 10.6
19.40 4.57223.44 21.04 4. 220589.0 21.63 49106 6.4 22.44

3.959 7.9 22283 3.887 3. 73887 3.7
23.54 3.776 3.0
24.36 3.651 5.0
25.39 3.505 17.6
26.44 3.369 20.6
28.21 3.160 5.1
30.12 2.965 6.1
31.25 2.860 28.5
31.63 2.827 18.8
32.95 2.716 4.2
35.20 2.547 2.8
36.63 2.451 3.6
40.46 2.228 2.0
43.66 2.071 3.0
44,22 2.047 3.2

EXAMPLE 2

[0084] The synthesis of Example 1 was repeated in two separate

experiments using the same starting materials in the same proportions as Example
1 but with the crystallization temperatures being 135°C and 175°C respectively.
DIFFaX analysis was conducted as described in example 1 on the Synchrotron X-
ray diffraction pattern of the calcined product of the 175°C synthesis and showed
the presence of two intergrown AEI/CHA phases, namely about 78wt% of a first
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23.54 3.776 3.0 24.36 3.651 5.0 25.39 3.505 17.6 26.44
3.369 20.6 28.21 3.160 5.1 30.12 2.965 6.1 31.25 2.860
wa2005/0836263 2. 827 18.8 32.95 2.716 4.2 35.20 2P6#1S2008/042739
36.63 2.451 3.6 40.46 2.228 2.0 43.66 2.071 3.0 44.22
2.047 3.2 EXANPLE 2 [0084] The synthesis of Exanple 1

was, r epeat ed tvvos er. ts using t o
oot ERTRuTi havtl ol PBR A G B RnToY b3bRnd histad Wit of a
Ex@ebhEinter ‘éPHaE'e hiieng by ABMAH X 4t PHF 9.‘95‘ Rekigh ¥b2Ssponds to
bei ng 1350C and 175C respecti Vel%s/’;_[Dl FFax anal ysi s was

cohdeiehted aysrage SAELIBEY ratte abedapi 25/75.0n t he Synchr otron

Y 95c Some ol IR el B PR B B Flss® svmthess

i nghetvgd @pr%Eddc@UﬂDE]DMES(theﬂ@HEﬂﬁ!eoﬁh%erﬁ?ﬁ‘M/‘TMA@ (the CHA

firstintergrown phase havi g an AEl/ rati o of
arfliresHag a8eni D2 Mmeks 63110505 SBGAdN e easgwnthnmms@duct This

h %%hﬁgﬁé‘%ﬁ%' lﬁ%ﬂ g\%lﬁry t?o of(’ﬁ@/ f(z S r e O nsd1§11)}tl9re

a wel ght ed average
[ Joesq] 13C I\AE“a@lﬂ\Rsalu’any sssnoiksidh eleptror ﬁﬁ&roglfa hh)@the product

LS R I B BISTERET o e o
a Rk R/ fh@tddOCRfA %Pfsg’a@s el ﬂﬂeﬁia@infegﬁ;ib Z§9eR) tgg gﬁlo phase

This contrasts with ratloo

i mathalsynt hesi s mi xt ure. [ 0086] A high resol ution
transm ssion el ectron m crograph of the product of the
1750C synthesis is showm in Figure 4 and confirns the
prEXAMPLRM tw nned/faulted CHA crystals wth

i nt ercal ated regions of faulted AElI phase naterial.
[0087] The synthesis of Example 1 was repeated with the molar ratio of

DEDMP/TMAA in the synthesis mixture being 1.0. DIFFaX analysis on the
Synchrotron X-ray diffraction pattern of the as-calcined product showed the
product to be pure CHA. In addition, ’C MAS NMR analysis showed the
presence of only TMAA (the CHAdirecting agent) in the as-synthesized product.
A HR-TEM ftransmission electron micrograph of the product is shown in Figure 5.
No presence of faulting is apparent in the HR-TEM image. The Fourier
Transform of the HR-TEM image shows sharp spots and no streaks, which is
indicative of a regular stacking and of the absence of stacking faults or twins. No

faults were observed in the 500 chards produced for the TEM analysis.

EXAMPLE 4

[0088] The synthesis of Example 1 was repeated with the molar ratio of

DEDMP/TMAA in the synthesis mixture being 5.67 and the crystallization

temperature being 175°C. DIFFaX analysis on the Synchrotron X-ray diffraction

pattern of the as-calcined product showed the presence of three phases, namely |
about 73.5 wt% of a first intergrown phase having an AEI/CHA ratio of 5/95,

about 5.2 wt% of a second intergrown phase having an AEI/CHA ratio of 90/10

and about 21.3 wt% of a thfrd phase having an AEI/CHA ratio of 0/100, which
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EXAMPLE 3 [0087] The synthesis of Exanple 1 was

repeated with the nolar ratio of DEDMP/ TMAA in the
wepmishesd2s m xture being 1.0. D FFaX anal ysi s 8aTis2004/042739

Synchrotron X-ray diffraction pattern of the

as- cal ci ned product showed the product to be pure CHA

In addi,tion, 13C MAS NMR anal ysi s. showed the presgnce
CBReGRNG: AR CYeHs AEDIAIA S dhoHt BT 5. TC MAS

NMRSHIBI GRS gmdpfheg}iegencﬁoﬁh L RO %@Isakéaﬂgg a%oﬁtj A

m crograph t he oduct 1s shown in
T@ﬂége(rﬁl@eeCH‘A fimedting ragents irap panlandtio of 2BE7 HR tHEM-symtigeized
de gourl er Transform of the HR-TEM i mage shows sharp
and no streaks, which is indicative of a regular
st acki ng and of the absence of stacking faults or
twins. No faults were observed in the 500 chards

EXAMPA L S(6OMRARPANM VARG ysi s. EXAVPLE 4 [0088] The

hesi s 1qf l,e 1 e h

88 051 ° By Ao LR ot iR fppeated
t® pbotiua SSZhe3 @k VsTlawd.i 2200 9NN eNaTH 2 I8 & DEi2nghofaf IEN,N-

DI FFa ﬁ anal ysis on the Synchrotron X-ray di ffraction
timethyadagantammonairg fydioxils. prbddets dpienigad rrerprerscdded

"

RIS AERT TATEAL P AN P g it 0.
gactfcn]uumﬁsluﬁl hy @it  Telet A 000 tdeied rge]/yrﬁopdn a3 awisndded and

rati o f90/10adao wt % of a _third
1°Hé’§’/arsﬁﬁlxﬁ upiH, 1f glepre a9165 m@df@@a (Cab-0O-Sil, MS grade,

I

93’%' gig%&vvdfgs%eﬁ%%é@icggwa&m1§\% %cgﬂgeg?os}(ﬂ%}mm s rﬁ%&& QUntil

updesence of DEDVP (the AEl directing agent) and TMAA

o0 ™oy AbhatiosBee FRStinlsd Mehaibie i otLestisRntl g C br

4[d398 9fhe Bt VR GREShEEESI1EPRobi thin eraﬁﬁ‘& ehd tﬂgosohd product
4,544,538 was reﬁfzat ed to produce SSzZ-13 as fol

rez:omye@ by [ lixgtom, engoguad was washes rengedly with delomzed water
1[(1}'1 {heﬁfﬁh'éé’ L ASOIRAL AR H&ﬁy"ydr oxi de, ‘and 3.22 g

I'Zed wat er wer e add sequentially to a 23 ni

[wal] on | i WethyPaiffractioh OglaB¥R. shbvetihtbe r1@6dikd: a8t bes plitét CHIA
0. 05 q{ of al um num hydroxi de (Tehei s F-2000 dried gel,
fiemesatio 6pe WLechidn SifvandAt Hansswpsien Gleclas mickasganinef [the

L e e B

ne ddulis ivene wlsssrvedxe thelfiiichands ipfaaituoed for the TEM analysis.

EXAMPLE 6 (COMPARATIVE)

[0092] A sample of a light brown colored natural chabazite was obtained
from western US. It was analyzed to have Si/Al = 3.70, 0.28 wt% Na, 0.33wt%
K, 0.03 wt% Ca, 0.28 wt% Mg, and 1.50 wt% Fe. The sample was subjected to

transmission electron microscopy without any prior treatment and the results are
shown in Figure 7. No presence of faulting was apparent in the BF-TEM and no

faults were observed in the 500 chards produced for the BF-TEM analysis.

32



[ 0090] The autocl ave was seal ed and heated w t hout
agitation at 1600C for 4 days. The autocl ave was then
woaals@d3d2® room tenperature and the solid prodBCT/US2004/042739
recovered by filtration. The product was washed
repeatedly with deionized water and then dried in a

va at 500C. [0091] X-ray diffraction analysis
shmg—bproduct to be pure CHA framework type
mojogesy) ar si evey nﬂdfraalﬁﬁhl‘gﬁhpﬂ]él%bx%cioﬂlﬁfbnrﬂfCA P?ﬂ@fﬁf) was

the product is shown in Figure resence o
f a%ﬂdl%flrfg ¢ gnixpparend.SPh mh@f mwmauméomghtqf WX aliethyl-2,6-

0 oMb PR b AL RRAACHORS (3608 RadThn 1959 gut of

| i ghtagneqisn sGlQhOﬂ E‘df Hﬂ,ﬁ\I,IN&h-rﬁﬁﬁﬂalz—h(ﬁﬁnMﬂﬁaﬁm&hhﬁﬁ dh%dromde
fromwestern yzed to have Si/A =

0. DM AR oba, (0é7%§mﬂiﬁfk Z@OQ@Wf%wth@ow@Smo%ewas there added
1. t%thﬁ't r%%smgﬂ @nd @15@3} @ﬂ%% nﬁﬂmee\%sego 1?1u61§ ?Pé&r?resds féloansealed
el ectron croscopy Wt any prlor rea

t heontassay|fois1 aheurs Ia’ormm rRnpegiire umtil ai‘lbthg rtetﬁ&[fm? 1?{051l1cate was
faul t teBFTEMan no faults were
o e EEEh 0T b e b Blseoth Hamn R CRIRARS i of a
angdwss 8queSMVELEidn B@Q @ﬂoﬂgor%?’gmmwlﬁéh ﬂmg%d%téfp/régulted in the
aqueous solution of Al

mi prodicsionfofba 30Tyl This ahma(qwe@ lﬁtﬂﬂﬁ@lhﬂlﬂ(rgemzéd by stirring and

DBl i e s et it Rl S 4eE st mixture

S Olvakt dtvain&d. "Na NllNHléH slﬁ@y Wd)ﬁgml aranby BM' tHéT\Vmght of the
hydrOX| e (0.5721 nolar). 2.

d TVAA:
£sDngdl bEvh@glqlqlaé @P@is\/\@go:t/ﬁéﬁ)sab@eﬂwp@lsmm @urry (14.1wt.%)
t conti.nuousl
st@%%gﬁ% Q78 08, il of Sk 18085 H° iR e PR daded

t enmdestiatiug ewamntontiralel fohenbeier aet hyhaed. ogHd WeddrewWaSurther
conpl etely hydrolyzed. To the resultant clear solution

wﬁga%a & Teom gt melét%%\‘fw%réé?&]écﬁ%d%@mm give¥242 mg of a
(ﬁlg,ggll 061G ﬁglﬂgﬁ L&A, E{Hﬁ{j&(ﬁﬁﬁds}ﬁ Jesulted in the

proddcti on o urry Was furt her
honogeriii@edo. bQOSs’iAlﬁ(Dj r@3%ﬁE]DMWQSmrEMAAI :10.610r 5.0H,0
[ er and et anol until a thick sl ur

o BBE0E s Bisukririte Suinlso bR trmshuripd s gagan-ined 5
( Qn%‘ééto/‘ﬁﬁ@g‘é@taﬂ{keﬁ he 1‘?@"(9 Wr & nd3e uHiy @&JV)I‘OQLOIIT Bbout 60

col | oi dal = ) suspension slur
( mmlmAf%r qpohnau the ngsxmmasqm wpprecovers iy masnmfuiglmgou@ﬁ)shed

L e TR AN —

f WoLid€23.3% yield based on the weight of the dry gel). The Synchrotron X-ray

diffraction pattern of as-synthesized product is shown in Table 3, whereas the X-
ray diffraction pattern of the as-calcined product is shown in Figure 8.

[0095] DIFFaX analysis on the calcined Synchrotron X-ray pattern of
Figure 8 suggests the material of Example 7 is a pure CHA phase material.
However, °C MAS NMR analysis showed the presence of DEDMP (the AEI
directing agent) and TMAA (the CHA directing agent) in a molar ratio of 13/87 in
the as-synthesized product. The HR-TEM of the product is shown in Figure 9 and
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evaporated fromthe slurry m xture under static
conditions to give 2242 ng of a dry gel solid having

woheosfoedd2ewi ng ol ar conposition: Si Q2 : 0. 00088AUS203/042739

0. 375DEDVP : 0. 125TMAA : 0.6F : 5.0H20 [0094] The
resulting m xture of solids was transferred to a

Tef.l on(r)-lined .M. rreactor and,.crystallize t. 175

C%egFIYG%%W%S J}Jg trder's sf?“g\%%r ot 3t (iuélﬁtlfya u?m%lﬁlz[r%n%ultﬂgt gﬁo

cBak e adal@.cll AEBFITHN a88/10% dRbe EREQVALRRd BYults.
washed with distilled water, and dried

[696L000C ¢ & HAS 038 angvos showte ¥ P SERMH e AT
Bk deeto FAONEAR BRI, MBI ¢ ol f /67 in

tlees -as g niithestiede gradued uSENIS asdigsid) dfnthdadlléingd pabdice asowed
the Xray.diffraction pattern of the as-cal cined

PaviStRS chaving enBugk piteigeRpBolegy (47998 ity PEaBkoh)-§ gnisron.
- d § = r i e. 8
ka8 R hs ey iy Bhlrtind BBTLAE e B BT e
1ged.eri al . However, 13C MAS NMR anal ysis showed the
pr esence—ef—PEBDMR(t-heAEl_directing—agent)—and TMAA
(the CHA di rEdRIEdg % iffiacon Batiern ok At of 13/87 in
the as-synt heqisz)égh.%ﬁl dugtef Eyamplri7of t he product
is shown in2fibgtae 9 andcHEdY |y showsl@hElerystal is
faulted. To qué@ntify the &aB@unt of faul3didng, 500
chards were &h%d yzed in B&S8IEM and 10%2f the chards
showed faul t $4.03 0096] 13Gs.B#S NMVR anal ygi’s showed t he
presence of DEDMP (the AEf.4&Hi recting agent) and TMAA
(the CHA dir&t8i ng agent)4.p65 a nol ar rauiso of 13/87 in
the as-synt h&s2®ed produc4.620GEM anal ysis9 of the
cal ci ned pro2ugx showed p&a2dé3d cl es havi n@.ca thick plate
nor phol ogy aptli&a size of 4abwut 0.5 m crnos. Chem cal
anal ysi s sho2®ée t he silica$z um na nol 886ratio of the
product to b233R00. Tabl e3.815 X-Ray D ffzaction
Pattern of A251Synt hesi zetls4r oduct of Bxanple 7 2
Theta d(A) 198241/ 10 9.50 B3®O0 30.8 12296 6.825 2.7
14. 03 6.308 1281017 16.15 5.3888 64.9 17.8%.4. 965 14.8

19.20 4.620 18.&2 3.138 32
29.93 2.983 4.0
31.03 2.880 50.1
31.40 2.847 17.8
31.97 2797 1.3
32.78 2.730 2.8
33.81 2.649 22
35.00 2.561 4.6
35.44 2.531 1.7
36.41 2.465 5.5
38.82 2318 1.0
39.12 2.301 1.6
40.29 2.237 4.5
42.53 2.124 0.8
43.31 2.087 4.2
44.08 2.053 6.6
45.75 1.981 0.4
47.55 1.911 1.6
48.45 1.877 4.5

49.55 1.838 5.9
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20.82 4.263 100.0 22.18 4.005 10.3 22.66 3.922 8.6
23.30 3.815 3.2 25.12 3.542 33.3 26.24 3.393 24.0
waaoBhedh2383 4.5 28.42 3.138 3.2 29.93 2. 983 4POTAB203/042739
2.880 50.1 31.40 2.847 17.8 31.97 2.797 1.3 32.78
2.730 2.8 33.81 2.649 2.2 35.00 2.561 4.6 35.44 2.531
1%%%%; 465 5.5 38.82 2.318 1.0 39.12 2.301 1.6
4.5 42.53 2.124 0.8 43.31 2.087 4.2 44.08

2 Rf@§7ﬁ 6 45THS ak-HBthelizdd ﬂat%ﬁal% 844 Blnfhdy hn877 Jere
49.55 1.838 5. 9EXAMPLE 8 [0097] The as-synt hesized

nﬁtnér\dl@aélwprw@m]mﬂe@satﬁoﬁﬂ@ psigV(8108x1 WdiRa) dudiien ground and

P 8% R PEL 84 308330000 87 8Ot 31 2o e s

semafeabls wagWeighedbemaeh 2fankd®? Sigzed niRkbeképataclyadith 90 mg

hed between 21 and 22 ng.and m xed separately with

900 00 pum 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 a mixture of 85% methanol in N, at 500°C,
approximately 100 weight hourly space velocity (WHSV), and 40 psia (276 kPa)
methanol partial pressure for 25 minutes. During the methanol reactions 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. |
[0098] Selectivities to hydrocarbon products were calculated. The values
given below are averages of each individual selectivity over the entire reaction.

Each value represents an average of the selectivities obtained from the two

individual repeats.

Selectivity Crystallization Temperature (°C)

135 150 175
C 1.4 1.1 1.0
C;’ 0.1 0.1 0.1
C, 28.2 27.9 28.7
C’ 1.4 0.1 0.1
Cs 46.3 46.2 46.0
Cy 18.5 18.9 18.7
Cs 5.4 5.1 4.8
Coke 0.5 0.4 0.4
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of 100 mmsilicon carbide. These m xtures were | oaded

into separate 1.9mm i nternal dianmeter tubes seal ed at
woheoslwesd2em with a quartz frit. The tubes wer ePseaiSe@®4/042739

into heated reactor blocks and the catal ysts were then

cal cined at 5400C under flowing air for 2 hours to

Mrgani c tenplate renoval. The cal ci ned
3_ were then subjected to a mxture of 85%
[pBggpanol 'T‘}lel\g/nﬁfesi_@Q@(E(Qﬁ@%)B Qxdsrrep&ied Wil t}’l\@%@g% ratio of

hourly space velocity (W , and 40 psia (27 a)
DRPMEABM Adarinithe sprtbesiynaxtusy vaeying hevesn IR iand) 10he The

i BE G ERENVBS s o Rl et BRASS SDERME, G AET
dirgctpiasageht) amarognaphly CHl digwting aghie), BRbleadalin heAGiranss,

.the catal ysts were subjected to a fl ow of 50% oxygen
in the asrsygihgsized suedveisi g8 Wplhrasxiheapaicyntage @if nfguked chards

omgr?ed)fﬂc 5 g@ Q?%in% g)ge%@-ﬁ'l\/[ Eﬂagél‘é‘ %% gﬁ%vﬁ{ EA %n£0§10%1£§tag}e,

anal yzed spectroscopy W quantitati
tdzther eathithe revohofor dee angnithesibahmeieaixl flemBExatgles.m ne
the amounts of coke deposition. [0098] Selectivities
to hydrocarbon products were cal cul ated. The val ues

gi ven belpppRMETMEAFYES of each individual

sel ecti vi t hvinesid Bei entire refaction. 3Each v e
represents %\n average of the selectivities obtained
from 13@ NMR amalysisdual repeats. Selectivity

Cryst BEDMRITIMAATiargssr at ure @AQ0) 1358/80 1753Wr01. 4
1.1 ls¢hthesizdd drystdlsO. 1 c2 = 28.2 27.9 28.7 C3 0 1.4

0.1 OF3ulad THHida HABTEM6. 0 C4 18.5 18.9 18.7 C5 + 5.4
5.1 498 in 500 chards) 0 3 27

[0100] The as-synthesized products of Example 9, together with the as-
synthesized material from Example 3, were individually pressed to péllets at
30000 psig (2.07x10° kPa) and then ground and sieved to between 80 and 125 pm.
Two separate samples of both of the sized materials were weighed between 21 and
22 mg and mixed separately with 90 mg of 100 um 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 a mixture
of 85% methanol in N, at 540°C, approximately 100 weight hourly space velocity
(WHSYV), and 40 psia (276 kPa) methanol partial pressure. During the methanol
reactions 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.
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Coke 0.5 0.4 0.4EXAMPLE 9 [0099] The synthesis of

Exanple 3 was repeated with the nolar ratio of
WORDFR6IAYBA i n the synthesis m xture varyi ng beCnwasz4/042739

0.33 and 19. The results of 13C MAS NWR anal ysis for

detecting the presence of DEDWP (the AElI directing

ag and T t.he irectin nt), express

in %]ar r at g?tgviltﬁest Te Xgr_o§§/rﬁ9 b e‘gf@% kofs| LF@f%lfa?‘%fg%r each
Wetdhctash. U1 PRl @Rlen®eloRf akakd atliGhape®t SN&8f ¥Ry dbtiined 30
500 chards by BF-TEM analﬁlsn s are shown in the

f ofacendsnaftar 4b¢ starttefgle megthagiol Feacken dersedch scatadyst.t Hdiese values

AL, 5T T O B SRV v
O/ Pfs&itd 2n 30 Ak )ik fedmitivitids obysted | fFonfreiel tvednGhi@udiSrepeats.

by TEM (% in 500 chards) u Z f [0100] The
as-synt hesi zed products of Exanple 9, together with

the g T,FWSI zed nat ¢EHMPITIANARIGR i §%

i ndi v?%g y pressed to peF?eI?‘s at l0'8‘0 %‘?P%I‘SEG(?JIXI 0

5 kPa) and thenp@gound gnd sievgd to bgtgpeen 80gand 19
125 Two separate sanpl es of th of the sized

materfal s were \z:#ghedr%%tweenzgg and 2524rrg an%-?’n' xed 1.2
sepa€gtely with0M nmg a@f.4100 m@s3! i con @ar bi de.g.Fhese 0.3
m xt ures were | ed i separate 1.9 i nterpal

di aneter tubes §€§| ed gtg'%t he b%?%om Wi %Irpln?la quagg-f3 33.8
fritg,'The tubes (u@re senBed intggp heat edh eact o pl ocksp.3
and the catalys wer e en cal cined at 5400C under

fl ov\ﬂ%hg air for§§-3hour§%&o eff%g-ﬂ or gaﬁﬁcg terrp3%-l3e 43.1
remogal . The caigirned ¢3afal yst $3vere then subj egtzed t 9.1
a m xture of 85 [ 5400C

% gret han in t
approXi mat el y 1(4)0(5[3@ gh‘ﬁ hour IN)%/1 pace vAé‘fJ’oci ty4('¥/\HSV) ,4'7
and dokesi a (274 kPa) nmeghanol fparti al peessur@.5 0.5
During the nethanol reactions the reactor effluents

were collected and stored at timed intervals for
anBXAMBLByYI0gas chr omat ogr aphy. Fol | owi ng the net hanol
reaction the catal ysts were su_bf' ected to a flow of 50%

oxl4@H i n ni Thogerymbesizséoaiesrl &iopy kpmaicel’ywap pressed to a
TGER D00 21y 8o b Sobun T SRS By o o
quddt imat Twao sefardie tshmplas lo6 tharsinak mdeerahd ecawbighed between 21
and 22 mg and mixed separately with 90 mg of 100 um 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 a mixture
of 85% methanol in N at 540°C, approximately 100 weight hourly space velocity
(WHSYV), and 40 psia (276 kPa) methanol partial pressure for 25 minutes. 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
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di oxi de to determ ne the anpunts of coke

deposition.[0101] Selectivities to hydrocarbon
wonrodwes@3wer e cal cul ated for each reaction. TReTAwaRwes42739

gi ven bel ow are the individual point selectivities

obt ai ned 30 seconds after the start of the nethanol

{QN: e . val.ues represent..the

B AL BN SRR WA gpd MERE' G Y o4, FRBkiab B
caboaldystide toaktervitleue aapures eftckealRpaigsage of the

sel ectivitjes obtained fromthe two individual

38at s.  SslesByitigs foyhysresorhonvadyeds wsrq eplayiatete Jihg vahies
ey oy gy Wiy b hgff imigaflTsfectiylly fuep thy Salfre Radich

Facl vali® fepPestntd 4h dvéta® o8 the 3Bledtidhe oBhaikd3fodh R Bvo
%{’7% Cf4 13,7 13.5 13.4 14.1 14.7 16.1 C5 + 4.6 4.6 4.2
InyidRal epead- coke 1.2 1.3 1.0 0.6 0.5 0.5 EXAMPLE 10
[0102] The as-synthesized material from Exanple 7 was
pressed to a pellet at 30000 psig (2.07x1 05 kPa) and
then grobwaduatl sieved tSeleetivgn 80 and 125 nm Two
separ at@ sanpl es of the si g mat eri al were wei ghed
bet ween 21 and 22 ng and nmi%@d separately with 90 ng
of 100 %an silicon carbide. OfRese mixtures were | oaded
into separate 1.9mm i nternah gi aneter tubes seal ed at
the bottgmw th a quartz frii. The tubes were seal ed
into h ed reactor bl ocks Ghd the catal ysts were then
cal ci neg,;=at 5400C under flggighg air for 2 hours to
effect organic tenplate renoval. The cal ci ned

catal ys¢s were then subjec@d to a mixture of 85%

met hanattin N2 at 5400C, appgoxi mately 100 wei ght

hourly ace velocity (WHS and 40 psia (276
| cPa) ne(?‘ﬁfﬁwol parti al pres;%ﬁge for 25 mnutes. During

t he nethanol reaction the reactor effluents were
[(ﬁ%léli ect ed\ﬁkﬂfie t?lte %rreesgntaitnvgljltﬂ)%dhas 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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intervals for analysis by gas chromatography.

Fol |l owi ng the nethanol reaction the catal ysts were
weu)saeses to a fl ow of 50% oxygen in nitrogenrPat/uUSa®daa42739

for approximately 90 minutes to burn off deposited

coke. The reactor effluents wereanal yzed by infrared

spgibhﬁigopy Wi th quantitation of both carbon nonoxide

and Ca n di oxide to determ ne the anobunts of coke

deposdléinn. [ 0103] Selectivities to hydrocarbon

products were cal cul ated. The val ues given bel ow are

averages of each individual selectivity over the

entfire ne ' - n an aver age of

Tt sor Bepplefie ARy SMBRHERT BRETHE SAGRART dipeTons and
r epeat scorRpiiding b CERA atewiotlytypd nibl&uG? s@ve wdthGlackingbfaults or
0.1 ¢c3 =386.0C4 13.7 C5.+ 3.9 Coke 1.3 [0104] Wile
the pre¥eliastions anerssawn Rhasserfip ek fiapeworh gype molecular sieve
illustr I ﬁﬁgﬁ%? j hed o1 i
t hose o?ﬁcg%?%grf% ski %%ﬂg&&g%&%ﬁ[ I“ﬁlappr éécllﬁa %enal’ n its
t hat t heal¢ined nanloyrdwsn dermi,t des fa t convaositaml amsolviag the molar
necessarily illustrated herein. For this reason, then,
referen@%“éWﬂBPd be made solely to the appended cl ai ns
for purposes of deternini@gxyﬂgytgye scope of the

present invention. CLAl M5 claim™ 1. A crystalline

mat er i aWhegisXdseitavalgntfeteseensfY fis atatwevalenipdlospitpaudn is from
and con@fiégng a CHA framework type nol ecul ar sieve

Wi th staékrng faults or at |east one intergrown phase

of a CHA framework type nol ecul ar sieve and an AEl
framework type nol ecul ar sieve, wherein said nmateri-al

i n2i ts g elypaline anrigril of slafra rliyhereis meisdtmm 84108 ito A.1, such as
i nvol vi Rgytd16b 172h 802.

3. The crystalline material of claim 1 or claim 2 where\in said material, in its
calcined form, contains from 1 to 100 ppm by weight, such as from 5 to 50
ppm by weight, for example from 10 to 20 ppm by weight, of a halide.

4. The crystalline material of claim 3 wherein said halide comprises fluoride.

5. The crystalline material of any preceding claim wherein Y is silicon, tin,

titanium germanium or a combination thereof.

6. The crystalline material of any preceding claim wherein X is aluminum,

boron, iron, indium, gallium or a combination thereof.

7. The crystalline material of of any preceding claim wherein Y is silicon X

is aluminum.
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rel ationship: (n)X203: YO2, wherein X is a trivalent

element; Y is a tetravalent elenment; and nis fromO
WwWO0Q0@3/063622. The crystalline material of clai m eCnuse@®uns2739

nis from0.001 to 0.1, such as from0.0017 to 0.02.

3. The crystalline material of claim1 or claim?2

erens ri i;n its.cal |ne cont ai,n
Ao A B B il PR e Aol #EouBHn fwe
by \Aﬁh@l@&ulalf REveLNAThieh, i @ ad GyrltResD RO, b;\énvaﬁisgﬁtins ifa-
a halide. 4. The crystal line material of claim3

wher énplegdpidstigtirg s Bshpirectiog agpuiofor directdlg thheynthesis of a

cryst [ recedin wher ej
R F b Rt e R e Ft et
t her ehlfectu(ﬁg thEh;@nmesis bah AR €rafainilk-8peGholeMaddi &g Hid Girst
clalmmwereln I,s al um num boron, iron, indium

gal | idafhserong dirspinmagenisibemeedifioent. 7. The cr ystal line
mat eri al of of any preceding claimwherein Y is :
silicon X is alumnum@8. A crystalline material which
% onpriteesryatallineastteaialidf daiam8yorierdiy pie nblse clileating agent

si eve and. whic |n|t as:- t hesi zed form _contain

Tn | SR AP et ffuéﬁfgq&nﬁ?l&dg&lold PR GtY N@naliyl-
agentexbAhirdhb@ohlang, t heaﬁynt heN 8- t8ethyPTAdamantammonium
framewor k-t ype nol ecul ar sievé and a sécond directing
agentcofnpeund,r eot iMY,NHamsthyl- B@damamﬁmmoﬁﬁlm compound, an

o 1 oot RS B RSB B SRy, o, N bR >

nat erdidbth§fpigdridiniug, \Aheérﬁﬁgcﬁhnﬂhe fignst dNﬁcrhétﬁgleﬁ@ﬁBB-
' conprises at |east one o
|\|_ aI gy]@gpqmgl@pp@ ¢rapouad, an N,N-dimethyl-2-methylpiperidinium

N, N, ofn?bﬁl]u%(ﬁl leiélo?ran ?%,ﬁ{@ﬁe&%%@eﬁl’gl%azomo B1cyclﬂ(3 2.1)octane
N, N, PdompbmﬁiiindN&J-adﬂertﬂyltﬁmmmamm@npound an
N, N, N-trinmet hyl cycl ohexyl anmoni um conpound, an
N, N-di mef hyl - 3, 3- di met hyl pi peri di ni um conpound, an
N- d | i n
N Qe e B e St Qe otk
, 3, 3pﬁxpﬁsq$earmahe¢)r¢§ab aﬁm&zcnmnnndimumaionﬁaauﬁd. 1) oct ane
conpound and N, N-di net hyl cycl ohexyl am ne.. 10. The
crystalline material of claim8 , wherein the first

19i r eatheNGyANAAE material of any one of claims 8 to 10, wherein the first

directing agent comprises an N,N,N-trimethyl-l-adamantylahlmonium

compound.

12.  The crystalline material of any one of claims 8 to 11, wherein the second

directing agent comprises a monocyclic amine or ammonium compound.
13.  The crystalline material of any one of claims 8 to 112, wherein the second

directing agent comprises an N,N-dimethyl-2,6-dimethylpiperidinium
compound or an N,N-diethyl-2,6-dimethylpiperidinium compound.
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conprises a nulti-cyclic amne or amoni um conpound.

11. The crystalline material of any one of clains 8 to
waQeoswiaenei n the first directing agent conpri SEETAIS2004/042739

N, N, N-trinet hyl -1-adamant yl anmoni um conpound. 12. The

crystalline material of any one of clains 8 to 11,

ooy TS RGP EHAGH i GoHotaE® 40 Lingherein the molar
crystal hme@ntr@fssédnaIdl@émag%eﬁﬂ%ta@ﬁedqh%a& &riisibid material to

wherein the second directing agent conpris
N, N- di n’étertytal m06arcammmh9f fispend sticand mrc@nmdtsgptamd in the

N, N-di et h | d. 14. Th
cryst o 11 avkared rlre ) e DD ATE B o 13,

wherei n the nol ar anount of second directing agent
retained in the as-synthesized material to the total

nolar affodfthask ofi %ﬁleﬁﬁ@gsécﬂﬁﬁal@m ewpierigl ageprising a CHA
retai ne S

and 0. Sﬂ‘a Ewg%eiiég %Qéu?a%s%%’t%ﬁaél@aﬁlﬂfg cm%ljjgiq{l%ﬁf ‘Ienqzo%fmg the
mat er i amot@MEkti&ishigp: a CHA framework type nol ecul ar

sieve and having a conposition jinvolving the nolar

rel ati onship: (n)X208: YO(Wfex 80 X is a trival ent

el ement whé@einsXa} ta%%ﬁ%rﬁ ol en@l@n?metra%’génpeléﬁeﬁtr o 19 is from
to about 0.5, conpri si ng: preparing

reacti oﬁtcmtbctuuf)é tepadth@ afmgfroimg: ng said material,

said mxture npri si n%na sour.ce of water urce, of

an oxi de of Qf‘ t et prggaarll t é?aéﬁﬁlﬁtm?‘t‘é“ﬁdc?ﬁi’lbfeor?gl foymipg said

source of an oxi dgaRfaR dafd YakRRE B Mg 21< solfe of water, a
rmlntalnlng said reaCtlon m xture under conditions

sufficient to for mucmaalcw@fof%ﬁma\@ﬂmbhmenh‘é’ and optionally
mat eri al conprlsm stac ts. or a one
i ntergrown phase % c?‘é@?e?taﬁtﬁv%ﬂté g?&l
sieve and anAEl imarEMBEK shidPereBBdRC Un@ftuRl eMfder aeshdmons
(c) recovering said crystalline material from (bz 16.

The nethod of cl asufflaisitnierferm ewpiglsr e@hctaidbrerydtadtine enaterial
al SO corrpr I ses at C r@%ﬁrﬁ#ﬁ%@lﬁ%ﬁﬂ#g Og a{ Eggt (0] ﬁﬁ%%?})wn phase

(R) for directing saird crys
mat eri al . of a CHA framework type molecular sieve and an AEI

!'1

framework type molecular sieve; and

(c) recovering said crystalline material from (b).

16.  The method of claim 15 wherein said reaction mixture also comprises at
least one organic directing agent (R) for directing the formation of said

crystalline material.

17 The method of claim 15 or claim 16 wherein said reaction mixture
comprises at least one first organic directing agent for directing the
formation of a CHA framework type material and at least one second
organic directing agent for directing the formation of an AEI framework

type material.
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17 The nethod of claim 15 or claim 16 wherein said

reaction m xture conprises at |east one first organic
wdizosmesarg agent for directing the fornmati on oPCaUSkA4/042739

framework type material and at | east one second

organic directing agent for directing the formation of

n Ag f K1 Lyp [ he .nmethod of claim

127 e DB AL, TP Y PRI R0 B T

N, N, W\ Netdineityl- 1 ledatdian®inthad@dodipogagpound. 19. The

met hod of claim 17 or claim 18, wherein the second

di recti ng agent conprises an -

N aiet : _dimathyl Blner i digi .

et had o had of cEIRT RuBPL YR BCTRM hirctne 10

ol arcomptises amf N,Nadiefhiyl-816-dingénilgipeidiamhi cun@gadt to

the second organic directing agent in the reaction

m xture i s between 0.01 and 100. 21. The method of any
20ne afheGh@h&® of Byt SnlSh IR €1 13 BANhef£R 01 MBIt atoW Eihe

al so conprises a halide or a halide-contalning

conpdisicorg@sic dieetinpeagent totheasegowh ergahiccliaicting Bentan the

21, V\,heéei n .sﬁai d. reacti ﬁrb ni )((it he al so conprises a

f1 uof T A B RO P aREEB Mt ai A nlé conpound. 23. The

met hod of any one of clains 15 to 22, wherein the

conditions in (b) include a temperature of from 500C
2o 3ddemetbod ofrpiy eret ¢lodlaints kintp Hhevhsteie [said rsaction maixture

23, reipn .sai ' .m xtur-e. al conpri ses seed

crystpeBhBeSes Sl TEL LR AR M B OB 5%, 5720,

wherein said seed crystals are added to said reaction

m xture as, a colloidal suspension in a_liquid nedium

256. the mehebal #ty enfyolgiamst1cioad lmgvherrin said seacfjp maxfire
sai d VSt ' - ' terial
havi ﬁgggﬁmﬁfé%& @%r%ﬁgﬁg?%?&&@grégh@%r -type. 27.
The nethod of any one of clains 16 to 26, wherein said
eaction mi xfure has t fol]ow mol ar conposi.ti on.
2 OAL%? %6%0@[ 8f 5 i ?géﬂwi%?tot &2V heran the goishiigns 15, (b)
X2 B %des fepBrature 8Bfrof) 9PCES3G0°LOr producing ol efins
conprising the step of contacting an

24, The method of any one of claims 15 to 23, wherein said reaction mixture

also comprises seed crystals.

25 The method of any one of claims 15 to 24, wherein said seed crystals are
added to said reaction mixture as a colloidal suspension in a liquid

medium.
26. The method of any one of claims 15 to 25, wherein said seed crystals

comprise a crystalline material having an AEI, OFF, CHA and/or LEV

framework-type.
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organi c oxygenate conpound under oxygenate conversion

conditions with a catal yst conprising the crystalline
wort@ricad23of any one of clainms 1 to 14 or the PCT/US2004/042739

crystalline material produced by the method of any one

of clains 15 to 27. 29. The process of claim 28

wh ein |d or.gani ¢ oxy( ate omaound conpr.i ses
me anol %nané/t%g HQS Hﬁgg&ﬁewpﬁ@%wd reaction mixture

has the following molar composition.

H,0/YO, 0.1 to 20
Halide/YO, Oto2
R/YO, 0.01 to 2;
X,03/YO, 0to 0.5.

28. A process for producing olefins comprising the step of contacting an
organic oxygenate compound under oxygenate conversion conditions with
a catalyst comprising the crystalline material of any one of claims 1 to 14
or the crystalline material produced by the method of any one of claims 15

to 27.

209. The process of claim 28 wherein said organic oxygenate compound

comprises methanol, dimethyl ether or a mixture thereof,
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