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"UZM 8 AND UZM 8HS CRYSTALLI NE ALUM NOSI LI CATE
ZECQLI TI C COVPOSI TI ONS AND PROCESSES USI NG THE

WEONROB4TY ONS" BACKGROUND OF THE | NVENTI ON [ 00@di/uSien€012152

invention relates to alum nosilicate zeolites ]

desi gnated UZM 8 and UZM 8HS rret hods of prepari ng the
zeolite and various uses thereof. These zeolites_can

be USM-BANDUANSHS CRY; To%lééglésA'sUNHN%Ik Afe ZEOLITIC
| sorﬁ@MFé@SbH AN REGESRESYRINGSTHE GOMRYSITIONS”
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tetra

sharing Al Q2 an urrerous zeol i tes,
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sed sses
amidUZMssHsrmemoeIB&ﬁ Pieparingmherzolity amd vau@m& gsésthereof. These

| oyi sui tabl e squrces of Si, Allas well as
Z@P @&Qﬂf’gb% Hped @p ﬁ@taéﬁéﬁﬂ% PEARERSES SHP!k AP iXylagedpemerization and

%B&;h% ﬂtﬁeé@t al s, am nes, or organoanmoni um
I ons e structure dlrectlng agents reside in the

Y
l?ﬁéfléar 2ebliEs e phista e R poSiefe o RaRHEak igh 2re
rﬂ"b&gmre@@andsfvmah arcforined ffcrrarmmrl@hdnmggta@wmmzed
with al um num and can al so serve as space fillers,

tolgaodias Nurierevnraeiier baih naurally PRgUBBERNsL B Rtcaly
p‘u’&bér‘éﬁ”&r@' angﬁg%ﬁougﬁ%&%ﬁ g?b&é?s&b?égﬁthbgé‘ zSEngBQ'&

pacity reversi esor an
melpanekieda plydfmhevlrmai rsynmer.‘tlssqzmpmmg i;ultabgél satircebof Sl Al, as well

oA P e el R o bt
aFRiAbs ! 8 organoammonium cations. The structure directing agents reside in
the pores of the zeolite and are largely responsible for the particular structure
that is ultimately formed. These species balance the framework charge
associated with aluminum and can also serve as space fillers. Zeolites are
characterized by having pore openings of uniform dimensions, having a
significant ion exchange capacity, and being capable of reversibly desorbing an
adsorbed phase which is dispersed throughout the internal voids of the crystal
without significantly displacing any atoms which make up the permanent zeolite
crystal structure. Zeolites can be used as catalysts for hydrocarbon conversions,
which can take place on outside surfaces as well as on internal surfaces within

the pore.

[0003] Applicants have synthesized a new family of materials designated
UZM-8. The UZM-8 compositions are aluminosilicates having Si/Al molar ratio
from 6.5 to 35. The UZM-8 compositions show unique x-ray diffraction patterns
compared to other known zeolites. These UZM-8 compositions are prepared
from aqueous reaction mixtures containing either organoammonium compounds
or a mixture of organoammonium compounds and alkali and/or alkaline earth
compounds. The organoammonium compounds used to make UZM-8 are non-



10

15

20

25

30

crystal structure. Zeolites can be used as catal ysts
for hydrocarbon conversions, which can take place on

woiositda3sur f aces as well as on i nternal surf aPERUS2004/012152

within the pore. [0003] Applicants have synthesized a
new famly of materjals designated UZM 8. The UZM|§
CYehRBRYN QQ’BWQ Gyicdc §P9ﬁti'tH8%ﬁSqu'@a@’@sQ%@|th‘giq impiey Rreferred

JXQH&Q ed Spé‘?g)%ngawn%@? Hﬁ db &éHH’%SMEkgrﬂfZIﬁ r!?Wclude the

ue x-r erns conpare
dretbys}\dlmewylarmslon'UmeﬂéEDMAﬁ etfmltpmetlhylansnmmnp(rEél’MA)edr

from agueous action mixtures containing either
h@l"@ﬁﬁ@‘ (uk[ﬁ OB Ends or a mixture of
8anoammn| um co ounds and al kali and/or al kal i ne
04l cAORpRNEHYZ mmmelﬁﬁm%ﬁﬁawa@m@dlavered
vied i o)
suéﬁ?ﬁﬁﬁ‘éﬁ@ % E‘W * ) dfiefire it difGidnes that Uzing,

oenmqslutmsc&frecst@mnuahmdlﬁﬁemntdmmM@Mssmﬂmjetmls ramklethus are

R b e et el A LDEOY) e i Us-
A:313620597 WABRH i laha gt M@M%@%rme bFéooﬁémr@Yéac%Bﬁ‘?mxture

simlarities to a {aa ered nmateri al gentl
copiainieg a mblramenwfafhadnreeutalmmd bemmemyiemﬁ lrmm/KHMl) as

fiRER5S abel iR Faslive haf i licf s Rt P AL e 8P
silite JYUrERESINPABINGf atVEAdtHD WS%@@BZ' asrduitReShted in the ‘697
5,362,697 where it is stated that MCM56 is Frepare

patesththal hadeasiommustipe stennes Qﬂ%@u%ﬂ@mt@ fr@doejere
B s LRI SR PR b e yrgpess o
M@W@i@dn@ﬁﬁo@éd% YSsAks,d36,576 emdsaysin tnvovasy & soniradtion of
least 30 wt.% SI Q2. It is further stated in the '697
alkali metals and HMI structure directing agents plus a predominately solid silica
source comprising at least 30 wt.% SiO,. Upon calcination the MCM-49
composition is not readily distinguishable from calcined MCM-22 which has the
MWW framework topology. It is further stated in J. Phys. Chem., 1996, 100,
p.3788-3798, that in the as-synthesized form MCM-49 has essentially the MWW
topology. Thus, MCM-56 is an intermediate structure in the formation of MCM-
49 which in the calcined form is virtually the same as MCM-22 both of which
have the MWW structure. The ‘697 patent further describes the MCM-56 as a
layered structure in both its as-synthesized and calcined forms based on the

claimed swellability of the material.

[0005] In contrast to MCM-56, UZM-8 is not an intermediate in the formation
of MCM-49. Additionally, the UZM-8 materials can be synthesized from an alkali
free reaction mixture using an organoammonium cation such as DEDMA cation
that offers great stability and robustness without the formation of MCM-49 or
other impurities. However, in the HMI/Na system, varying the relative amount of
amine structure directing agent to alkali metal and/or alkaline earth metal
compound can yield either the MCM-56/MCM-49 system with higher relative
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patent that the reaction nust be stopped and quenched
at a tine before significant anmounts of MCM49 formin

WO besneast i on m xture. The synthesis of MCM 49pdBUS2004/012152

di scl osed in US-A-5, 236,575 and agai n invol ves a
0 ination of alkali and HM structur
aghar Qe %fg%ﬁ[e&uﬁﬂéogﬁéﬁté% M“ﬂ‘al?\élﬁy feé%i'\feda'!,‘ﬁh ceqtent.
tibR c‘"oﬂ'iﬁﬁfdn%' Rt t%lﬁ@?at&”r% Md fnel e ushPh dlstlngmsh MCM-

cal ci nation osition Is not read
56 and N@Me@aiml tbeﬂngfmrcailkaii cordeMGvsBEm thatdl dlfasult maccnnNNI

I@@Hng \{\Dil'&t@o u(i)rlgggey for @%‘ur ttrﬁgﬁ\gémhgfrﬁiggﬁdlh mFi;HMrsé before
shgifiodHt Reso RSl of MGMWO‘W\ heifalgs W1aaisla/ |ldyeredvM¥Bterial in that

topol ogy. Thus, is an internmediate structure in
the @sfsynthasizad f@wmwsﬁwehgbmrmqhamatméawdlffcaﬁm patatnithat is

Wﬁf{?@%ﬁ@ms@@fégmf A A
08T >, fBe UG naHlins Have ik Heatuioitieghy using pag or

% tksaghh. ubY sefectdtefroRt &did @&tra&mp%lmdmtmfsféasﬁm Qind

6, UZM8 is not an internediate in the formafion
aghmpuivm dexailrosiieriel tieatmest, applisantathavediesncable e control the

BB <6 b P ezl € 35bieh 6 ooRRbRA s Y fifitPihg their
shfuceire agidgsdrosityg Déaltmirenidnrsdtatsdios age knb\hn um tﬁié‘lart and are
formation of MCM 49 or other_inpurities.

QRN Pr/Brogk epetlanyV. \Béﬁ% iR G&dﬁfv‘é’eé{%dﬂt'%ﬁf‘d Sons,
%;‘Yﬁrﬁéﬁ gzlrt*‘ 491H ;ﬁﬁ& i@ e BPébl@(’ng' h% 02858) % he

nmpound can ef the
rySINt [s6d Mcdifil EIZM-Gr(UWI\A BHIS) gmHBnaled:cmtamerfg leab |alum|num than

cont ent recursor t vvi ovver el at
16 ptaring St Compas o Cadipliof el ContB i the Bolitealiows
JriBRLAL the pAshbriiddBssciste TRt the Ali SidmasicifeXMnge capacity
and acidity thereby providing improved catalysts and/or adsorbents. These
modified compositions have been designated UZM-8HS.

[0007] The UZM-8 materials of this invention are thermally stable and can be
used in their acidic forms as catalysts in hydrocarbon conversion processes,
including ethylbenzene synthesis and xylene isomerization, but also in

separation processes, adsorption, and ion-exchange applications.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Figure 1a presents x-ray diffraction patterns for as-synthesized UZM-8
compositions of examples 1 and 4, and for zeolite MCM-56.

[0009] Figure 1b presents x-ray diffraction patterns for calcined UZM-8
compositions of examples 1 and 4, and for zeolite MCM-56.
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56 and MCM 49 in the higher alkali content systemthat
is difficult to control, leading to the requirenent

wo eoosasesrhi ng the MCM 56 reaction m xture befBCBUS2004/012152

significant anounts of MCM49 form Finally, UZM8 is
a layered material_in that nthesi zed formis

t he as-s
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di stingui shable from MCM 56. [0006] The UZM 8 _
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Skeel s _aarigo Breck (see US-A-4,61 0,856). The result is
the RAMIfGa JOMRS (UZM 8HS) material containing | ess
al um numthan the starti ng, UZM 8 conposition. Control
of the Al content in th&lzddi+4ES18:1 ows one to tune

the properties associated with the A, such as
whate &k shatrigasteensaeiganoammeyuan ¢ationealeied Hiopy thi awpup

R B BBl cbu IR bR DL B BRl prfgriom
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and can be used in_their acidic forns as catalysts in
PRI deRe r Brefarrgd ocganeammopiing gatigns are those that are

G 00181 SR AOTIA A0 . Bthon. o
these thoskahgecanaini atag¢astinwo methyl groups as substituents are
especially preferred. Examples of preferred cations include without limitation
DEDMA, ETMA, HM and mixtures thereof. The ratio of R to (Al + E) is
represented by “r’ which varies from 0.05 to 5. The value of “p” which is the
weighted average valence of R varies from 1 to 2. The ratio of Sito (Al + E) is
represented by “y” which varies from 6.5 to 35. E is an element which is
tetrahedrally coordinated, is present in the framework and is selected from the
group consisting of gallium, iron, chromium, indium and boron. The mole fraction
of E is represented by “x” and has a value from 0 to 0.5, while “z” is the mole

ratio of O to (Al + E) and is given by the equation
z=(rep+3+4ey)2

[0011] In another embodiment of the invention, the UZM-8 zeolites can be
prepared using both organoammonium cations and alkali and/or alkaline earth
cations as structure directing agents. As in the alkali-free case above, the same
organoammonium cations can be used here. Alkali or alkaline earth cations are
observed to speed up the crystallization of UZM-8, often when present in
amounts less than 0.05 M*/Si. For the alkali and/or alkaline earth metal
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BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0008] Figure 1la
presents x-ray diffraction patterns for as-synthesized

woZivs@13aemposi ti ons of exanples 1 and 4, and fBCT/US2004/012152

zeolite MCM56. [0009] Figure 1b presents x-ray

diffraction patterns for cal ci ned UZM8 conposi tions
centainingsiyetems, dha micropgreus eysteding zeolitaiW S¥-$hes 2 D

T T T e

tlad emipiricsl foroala: zeol i tes whi ch are desi gnated UZM 8.
In one enbodi nent of the invention, UZM8 zeolites are
prepared in an al kal i -¥MpRe®R8acESHOFedi UM i n which
only one or nore organoammobni um speci es are used as

wHTH M i &t [dhsE6he BLcHRjebble ddtidnarkd Rasetectb®rom the group
m croporous crystalline zeolite (UZM8) has a

cobristirg of alkali endrdkalinessartmesitale dSperific anameieseef the M cations

.anh basi s KL cal f -
RIS e R PR TR 36l 85 OB BLAF sun Bl et
caidiurapsisehteeh gobduro mndheixgures thareos ifrbfgrte PR cations include
protonat ed am nes gotonat ed di am nes quaternar)flé%lof“m”

Withowh [ TaTIan &) E LM Aw & Bk MR AIIHTasIRS e Qs dihent

\@i&?%ol]h@gbﬂ@%f e W%@} Ef \F‘éri’e%dfré%@ﬁ?'té‘g‘.“i’ﬂé JePGn” which is
referred organoanhoni uUm cations are those that are

tine weightbd averagenvaientdrat Mt Vvaatesdoomdt tocritha ratie afyrRta (Al + E)

.group_as e sybstituent. O e those that, contai.n,
SrenBsSTelly Moty tikneomd 851Es: ¢ BaneliEpL P Wi s the
vl VeYads GAIRNES &f REVRTBER! fRSm Ol toPs ef i Ftid S&ilt8NAl + E) is

I nClude wthout |imtation
represented by “y” which varies from 6.5 to 35. E is an element which is
tetrahedrally coordinated, is present in the framework and is selected from the
group consisting of gallium, iron, chromium, indium and boron. The mole fraction
of E is represented by “x” and has a value from 0 to 0.5, while “z2” is the mole

ratio of O to (Al + E) and is given by the equation
Z=(Men+rep+3+4ey)2

where M is only one metal, then the weighted average valence is the valence of
that one metal, i.e. +1 or +2. However, when more than one M metal is present,
the total amount of

(n)+ (n2)+ (n3)+

n+
M,=M.. *M.. +Mm3 +.e

and the weighted average valence “n” is given by the equation:

mieNi+MaenN2+M3eN3 +---
mi+ Mmaz+mas---

[0012] Similarly when only one R organic cation is present, the weighted
average valence is the valence of the single R cation, i.e., +1 or +2. When more

than one R cation is present, the total amount of R is given by the equation.

pt _ pypb+ (p2)+ (p3)+
Rr _er +Rr2 +Rr3
5
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DEDVA, ETMA, HM and m xtures thereof. The ratio of R
to (Al + E) is represented by "r" which varies from

wW®20511383%6 . The val ue of "p" which is the weiggti/esk004/012152

average vaI ence of R varies froml to 2. The ratio of
(Al IS represent”ed by whi ch varies from

%‘dShEdV%thGE QV§f%1919 ¥RleReRP V\lﬁlgé\l‘Pﬂ %Y tha equatianal | y
coordi nated, is present in the franmework and is
selected fromthe %So_uﬁheoﬁs?zsﬁ-ir@'cﬁﬁgal [ium iron,
chrom um i ndi um and boron.,dThe rspl.e fraction of E is
represented by "x" and has a value fromO to 0.5,

[ I i '
[gﬁ/ 3 bih? ngcrgg)%g?ﬂ?éoﬁrygt%ﬂlr% igoh%sI Gf thé! prgé;?%.lﬁf%nc}llo%ﬁre
prepanedttyea hydltmhierma1tcr;ca“laltltmlormfeenteamupntrhistunzrwrepared by

BRIBAG Tana Ve s P e A Ror iR RuceR A aerhs Mhand E. The
SOUFAEE! S BurirURR ind\d B ENArR: no‘bslmnédttbealarhhﬁJm alkoxigsase
above, the same organoanmmoni um cati ons can be used

mweltatﬂdw&umlr@s aluinumemetal t $pdivmi aluRingte, elgappase”um

B AR AR abd AiReGors Sty RS auminum

alldsedds iabidider bal k@l ndtdintid to alehdiwee @frmbréeragolﬂmﬁermd
the m crogorous crystalline zeolite (UZM 8

} PIib ISGPrOPRXIGE- SOWCRS &f SUBa Jfe Rl ar oot lmited to
té‘t‘?%%(tﬂg Hﬁggiﬁ%% Ség&%ler K aw}‘:réé?@ aqgggg.tcag@gs%mdh?es g

ctgameargeoniam saicatm; Anspacial sedgartadnkisting tdi@ngirgapoammonium

aluminosilicate solution can also serve as the simultaneous source of Al, Si, and

R. Sources of the E elements include but are not limited to alkali borates, boric
acid, precipitated gallium oxyhydroxide, gallium sulfate, ferric sulfate, ferric
chloride, chromium nitrate and indium chloride. Sources of the M metals include
the halide salts, nitrate salts, acetate salts, and hydroxides of the respective
alkali or alkaline earth metals. R can be introduced as an organoammonium
cation or an amine. When R is a quaternary ammonium cation or a quaternized
alkanolammonium cation, the sources include but are not limited the hydroxide,
chloride, bromide, iodide and fluoride compounds. Specific examples include
without limitation DEDMA hydroxide, ETMA hydroxide, tetramethylammonium
hydroxide, tetraethylammonium hydroxide, hexamethonium bromide,
tetrapropylammonium hydroxide, methyltriethylammonium hydroxide,
tetramethylammonium chloride and choline chloride. R may also be introduced
as an amine, diamine, or alkanolamine that subsequently hydrolyzes to form an
organoammonium cation. Specific non-limiting examples are N,N,N’,N’-
tetramethyl -1,6-hexanediamine, triethylamine, and triethanolamine. Preferred
sources of R without limitation are ETMAOH, DEDMAOH, and HM(OH)..
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cesium calcium strontium bariumand m xtures
thereof . Preferred R cations include w thout

[P914k at TS renation, Mixiwe CoOMAIRING TRAREVE sRUrEAs oEHTe desjed
C\Sﬁkdbeneﬂ}s cii B@gifgenbéd r{F n'ifé‘t f‘?n&é Mtfo% dithe Bx@es by the

varies from ue o whi ch
foenght ed average val ence of M varies from 1 to 2 The
ratio of Rto (Al + E) is represented by "r" which

varies fromafW.A0 1isRH,0 TheAldiecEO; ISidhi: @M,Os t he
wei ght ed average valence of Rvaries from1l to 2 . The

widrb 0a'0farids frém(Mo 25 E)o" Iarfe8RfE a8 essbyc” Wanéé\é‘fr‘ém 0to 1.0,
varies frome6.5 to . is an el enent which

‘devarigseigornl 1Q/tQ:bQﬁ cﬁﬂﬁa@edarle%ffpﬁéé@%to il OB H aW@Pﬂé‘\ﬁ@ra{e

o BRSSP A S 8. OB o

dicorl h?@rrmpﬁﬁjtmfs “Phie :@adtudsmmlﬁurmisuﬁ)w r@ant@dtaOaO 5,
while "z" he nble ratio of Oto

t@mp@fatage @frﬁé’i gq@a@?ﬁ)ﬁ: gna-p(eferably Prom h2% C+t041 @0‘)0 fﬂﬁ@r%e“Od
{ I
OII}/I1IWH6V%3§ ence {Jﬁk %fg[e{tﬁ;%g&r%ttl a I,Og :3 @@@%@&%m &5éed
rémm?rewes%mnd?mlﬂoghmu&pms%memmr icsy halbization, |stdmmplete, the
ta I =Mhi +tM 2 +MhB + and the wei ghte
o sl 5 lsnfated from theielefpasyioons nanse Dy ameans sich as
flltrat|on or centrifugation, and then washed with deionized water and dried in air
at ambient temperature up to 100°C

[0015] The UZM-8 aluminosilicate zeolite, which is obtained from the above-
described process, is characterized by an x-ray diffraction pattern, having at
least the d-spacings and relative intensities set forth in Table A below

Table A
d-Spacings and Relative Intensities for as-synthesized UZM-8

2-0 d(A) 1/10%

6.40 - 6.90 13.80 - 12.80 w-s
6.95 —7.42 12.70 - 11.90 m-s
8.33-9.11 10.60 — 9.70 W - VS
19.62 — 20.49 4,52 - 4.33 m-vs
21.93 -22.84 4.05 - 3.89 m - vs
24.71 — 25.35 3.60 - 3.51 w-m
25.73 — 26.35 3.46 — 3.38 m - vs

[0016] The UZM-8 compositions are stable to at least 600°C and usually at
least 700°C. The characteristic diffraction lines associated with typical calcined
UZM-8 samples are shown below in table B. The as-synthesized form of UZM-8
is expandable with organic cations, indicating a layered structure.
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[0012] Simlarly when only one R organic cation is
present, the weighted average val ence is the val ence
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than one R cation is present, the total amount of Ris
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al um num gl koxB0es14.90! ude, 6@t —8rget not | imm ved t/o

al um num ortf@ggecz@%om 064%0 ﬂ'éém nJm %t 79
I sopr opoxi HE€ES S+ A€ —bBHt—are—tot

limted t %@55 g@ﬁ@ hos 13\70313@5 coll of™aFSsilji ca,
precipitat ed24.06i-¢25.88! Klal | 367+ 8atdes, and w - m
or ganoamgni s4ggil & aEes| A3$4|@e_cgag3 reagent, .Gonsi sting

of an or ganoammon—umatummostticate—sotuttTonr—can al so

Q7L AariPrd b AT Hp SR Prupidas B Botfect g
unfquil lplertiey isttiest, it ban be s?ﬁthésmydefﬁcbrﬂld ladradgendlis soiution. In
oxyhydr oxi alliumsultate, ferric sulfate, ferric

d
B'ﬁl%‘l‘?ﬁd%"y ﬁ%‘ @l‘HrﬂinPF%iP%ted?fécﬁiW@T%ﬁQNﬁﬂﬁel drging dlgest|on to
PS5l L LA O i ) Bl o r

anelsgrext ditffesiahlgatins withial thelpares e&thdnryeﬁaﬂltss This ean laéfect both
troduced, as an or ganoa i u ation or an am ne.

aderPRN A1t Calalte PRGBS e on or

[8uat erni zed al kanol anmoni um cati on, the sources

0I8LideABwyNtiesizes: the WEMs8 rpaterial Willsaniin some of the charge

balancing cations in its pores. In the case of syntheses from alkali or alkaline

earth metal-containing reaction mixtures, some of these cations may be
exchangeable cations that can be exchanged for other cations. In the case of
organoammonium cations, they can be removed by heating under controlled
conditions. In the cases where UZM-8 is prepared in an alkali-free system, the
organoammonium cations are best removed by controlled calcination, thus
generating the acid form of the zeolite without any intervening ion-exchange
steps. On the other hand, it may sometimes be possible to remove a portion of
the organoammonium via ion exchange. In a special case of ion exchange, the
ammonium form of UZM-8 may be generated via calcination of the

organoammonium form of UZM-8 in an ammonia atmosphere.

[0019] The properties of the UZM-8 compositions described above can be
modified by removing some of the aluminum atoms from the framework and
optionally inserting silicon atoms. Treating processes include without limitation
treatment with a fluorosilicate solution or slurry, extraction with a weak, strong or

8



10

15

20

25

30

chl oride, brom de, iodide and fluoride conpounds.
Speci fic exanples include without |imtation DEDVA

whymsox4se, ETMA hydroxi de, tetranethyl ammoni uPCT/US2004/012152

hydr oxi de, tetraethyl anmoni um hydroxi de, hexamet honi um
bro de, ro nmoni um hydr oxi de, .
PETIPHIEG Aeih P FRA U} heskdeaumination feeknRals
paiUiA dﬂ? @rts? tRE YAV i§ wo%hf#@m Btk Fi’é\ﬁé)a B@ann% on the final

|ntro as an am ne, |amne or al kanol am n
Psodhse qsprCcially dea\rregyzcbtp the exdenh Qirdeaitganmaaannﬂ‘ hum the UzZM-8
cat,l on

BB iiach s SvripSBRlencBnia RreeRngEn i Bivids & gitent

cbhbﬁ‘f&?rﬁ‘oirﬁfﬁ@ﬁa Bbfo‘ftﬁé 5@#‘[@%_'@@“35 cah H% M\éédﬂb@ﬂ X the
[imtation areE OH) 2. [ 0014] The

enepigealdarmulet ur e cont ai ning reactive sources of the
desi red conponents can be described in terns of nolar

rati os of the px¥d | a: aM2/ nO() bR2/ pO :
1- CAI 2Q8 : CEZ% ES%(’Z”%‘@EE?Mere "a" va)rl es from
Oto 25,- "b" varies from1l.5 to 80, "c" varies fromO

where R X, 'yd'anddr pesas d@ﬁﬁ:f:lb}?d abagoandmi has'a yaluedeom 0o 7.0,

38 ! el A B oA B Skt
M@ty eadehgartd eeitahs, Inydtogély sdrg apimghithsion] BadmeiRtdredthereof, n’
mxture is nowreacted at a tenperature of 85C to 225C

Bt WelhiahBYSrageoenpsot anbirieniom big fod’ bas a value
flflé)jﬁ(g {8 726 Ay 2 d%»% Eflgrtﬁ@b\ﬁévi &d %v[ant \Pgleﬁcéja’b’ﬁ drfy varies

ays'I'n a sea ction ssel aut ogenous
frome sduoe:2. Aheeralws ph2’as Igivemt byotha fsrmohpl et e, the solid
product is isolated fromthe heterogeneous m xture by
means such as fil t’r:a(monnmt r’cepu.r;gngatyy/gn and t hen
washed with deionized water and dried in air

[0020] The designation UZM-8 will be used to refer to the zeolite
represented by formula (2) which includes both the as-synthesized and ion
exchanged forms of the zeolite. The modified compositions will be referred to as
UZM-8HS.

[0021] Methods used to exchange one cation for another are well known
in the art and involve contacting the microporous compositions with a solution
containing the desired cation (at molar excess) at exchange conditions.
Exchange conditions include a temperature of 15°C to 100°C and a time of 20
minutes to 50 hours. The organic cation can also be removed prior to ion
exchange by heating under controlled conditions. A special case of ion-
exchange is ammonia calcination, in which the organic template can be
decomposed and replaced by ammonium cation.

[0022] In a preferred case, especially for dealumination by treatment with
a fluorosilicate solution, the UZM-8 is exchanged with ammonium cation by
contacting it with ammonium nitrate at a temperature of 15°C to 100°C, followed
by a water wash. This procedure may be repeated several times. Finally, the
exchanged UZM-8 zeolite is dried at 100°C.

9



10

15

20

25

30

at anbient tenperature up to 1000C [ 0015] The UZM 8
alum nosilicate zeolite, which is obtained fromthe

w@bwsetascri bed process, is characterized by aPCHU$SHEY4/012152

diffraction pattern, having at |east the af-spacings
and reI ative intensities set forth in Table A bel ow

e A afQERIIGeSS of REeRasing:the /M &lig iof tha present invention is

= [ r
i e A S g tlescfifd S e ARRRERLOLSRERR @it at o
téﬁimpedtareaoltzmcsta 20°@. ﬂ’fheefhlorosrlrd:atessaltmms Mcerjumotslas It

éﬂvcal cal cined UZ {\4 ?1 | es are s g?

reIpVES glUMHRuM,Atoms RS rrr%\rﬂrkoan T\%V §%a Solirte of
SRIBRABHALS Mckh [Vinigh 43R e A3bHEA Mo e iaRid st Rrdrh a@ﬁg%e
structure. Spaci ngs and ative Inte
a‘lwnlrmm cr'rhedluomnsza[te)eall?, whichecrebe used e dezrsrul&d by the

bagﬁa S It hat contributes to sonme of its unique

PiY?i s that it can be synt hesi zed from a
hormgenous solution. In this %ﬂ._em stry, soluble
&

al um nosilicate precursors nse during digestion

to formextrenely snmall crystallites that have a great
whede nois thevalange of fr fag & igraccatignseleeied feam the QESWP conS|st|ng

?\P,lps Mrrt,{nh gpeN%@rlgézm{:gth%Lpr &taldézteé 'Bérzs Pb2*,
adsorption and éatal ytic propertles 0 th
Mmit'eRba| AgT, GIB’iEB]I’l*Aand)errfh eShe ad)mbhrentﬂlhbr&smaamrrsahost

I nt ai n the c bal anci n ation
Aelsristaacupn o e Sobslengp S S HuaB A PLATAPRER SO forms water
S8l b e lorG B T 1K B6RBInnel 00

1) AlF
sone o ese cations rraymt)e exchangeabl e cat’i ons ?ha?

(6694 °¢ XS RABARIcRES st RortAibaWith thd UPR-§ 286iit8Tin the form

of an aqueous solution or slurry at a pH in the range of 3 to 7. This solution is
contacted with the zeolite either incrementally or continuously at a slow rate such
that a sufficient proportion of the framework aluminum atoms removed are
replaced by silicon atoms to retain at least 50%, preferably at least 70% of the
framework (crystalline) structure of the starting UZM-8 zeolite; The amount of
fluorosilicate necessary to carry out the process of this invention can vary
considerably, but should be at least in an amount of 0.0075 moles of the
fluorosilicate salt per 100 grams of starting zeolite. Once the reaction is
complete, the product zeolite UZM-8HS is isolated by conventional techniques
such as filtration.

[0095]  Without wishing to be bound by any particular theory, the process of
removing aluminum and inserting the silicon appears to proceed in two steps in
which the aluminum extraction step will, unless controlled, proceed very rapidly
while the silicon insertion is relatively slow. If dealumination becomes too
extensive without silicon substitution, the crystal structure becomes seriously
degraded and ultimately collapses. In general, the rate of aluminum extraction
is decreased as the pH of the fluorosilicate solution in contact with the zeolite is
increased within the range of 3 to 7 and as the concentration of the fluorosilicate
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or ganoanmoni um cati ons, they can be renoved by heating
under controlled conditions. In the cases where UZM 8

wo soopnesgar ed in an alkali-free system the PCT/US2004/012152

or ganoanmoni um cati ons are best renoved by controlled

.cal ci nat,i on, thus generat e aC| orm of t )
15 S 1R i SHBE K JoqT R end ity Vo bRS Beldvi g asla glegragiation
hRHLLRRSly egoépe Whe@ys 80PR VallRS rhgh@prﬁ%hb) %nchnﬁﬁéEgHSn is

a porti on of thé organoa niumvia i on exchange
uslebi slbwc Alse, gicréasing tih ezaption ttérmparatore lemdsdo mayease the rate

oD SRR AT B0 GRS SIS TPROT GRAPI RS ARRg gund to
HalB818ds dihgn @ff@@ﬁiﬂ d@éluﬁfnéthﬁ {Ha&NBe PPIBOPEIdoARFON. Therefore,
descri bed above can be nodified bi)/mr enovi ng sone of

they eHamalibegansidared far means of contielivg kheadealuminatiag while

BRI Pl 8 4 B RRREE g3 5htn et

(et Dosorstitli ineBls nBToue gt Betcihicaolblioh &
f@%?d)éilma't‘@bal@'ih tHeEékﬁmdsssdJMrpahbw@bagrdmea of cbbl%e the pH
is not critical but can havé a bearin

|ttmrsolpt|@@| irchighsnasighl toyavaid lhnme@de%trwver@ta@kt@mhedﬂZM -8

N L L et

rélief éf@rc&ﬂﬁomaﬁ flgoroéiticare datstimduFes asneciequatetimeds pengitted for
zeolite can be described by the enpirical formyla: M*

tie pertengf sdicon(into t\méfaén@/vosk befgre axgpssivgrduginum extraction
o%‘éﬁFsr \}vﬁl‘?@oﬂ? rﬂ‘% s&@fs‘t ﬁe\‘gértélﬁstfdé?ﬂ?e I gﬁéergaij ¥ effective

'S a cation s ect e rom consi st
raddtidn temgieabture id katwesn B30G &and 99°C, preferably between 20°C and

95°C, but temperatures of 125°C or higher and as low as 0°C can be used.

[0097] The maximum concentration of fluorosilicate salt in the aqueous
solution employed is, of course, interrelated to the temperature and pH factors
and also with the time' of contact between the zeolite and the solution and the
relative proportions of zeolite and fluorosilicate salt. Solutions having
fluorosilicate salt concentrations of between 10 moles per liter of solution and
up to saturation of the solution can be employed, but it is preferred that
concentrations in the range of between 0.05 and 2.0 moles per liter of solution
be used. In addition, as hereinbefore discussed, slurries of the fluorosilicate salts
may be employed. The aforementioned concentration values are with respect to
true solutions, and are not intended to apply to the total fluorosilicate salts in
slurries of the salts in water. Even very slightly soluble fluorosilicate salts can be
slurried in water and used as a reagent, the undissolved solids being readily
available to replace dissolved molecular species consumed in reaction with the
zeolite. The minimum value for the amount of fluoro salt to be added is
preferably at least equivalent to the minimum mole fraction of aluminum to be

removed from the zeolite.
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netals, rare earth netals, hydrogen ion, anmonium i on,
and m xtures thereof, n' is the weighted average

woadoenca3onf M and varies from1l to 3, r' has BCwE$1084/012152

fromO to 7.0, r' +mM >0, and p is the vveighted
aver age valeqce of Rand varjes from+ 1 to

[0981e " olt has heendfpyad that when Heég%munis Of-s't"f'él-” ans,_a{e to be
sRibétirated, 1.e M%ér%as{nﬁqgg]&@hﬁlg@ Sia88 rﬂB dé‘%M nB1 k! it e

used to refler to t eze0|tereres formul a
préferatble db camyloudi e pracess Inenad;hmg Btdpssmmderatwmrmnmze crystal

BT asdhiaious of sfigsh s SlETRding thedempwork is
swbgmﬁnwré?eéééoeeb@pan@q Og%m%?éds‘é')‘ itfraky @emain? befidtessary to

known in the aft and involve Contactin
car Werﬁ dne pEOaESATID WO 0 MOrRistePinsydar IQ)WGG@ﬁt ax¢ﬁsr$g/e

o] NS AR SRS TS e BESITD R ot

sait id 2afiddoui (A ko BN dhretstess 08ing@ Iavew ceAcémtratibrheiths .
The organic cation can al so be renoved prior to ion

fleoeorilifgte B3It Haan renyireddereriane thy fesiredbamounbasiligen in one
st I.g/%fﬁ%r ERERGILY oé.ﬁ‘i{hgé Haangent %h%‘gmgﬁ UcRisSRh&H dé@{d Rimovd’

he "organi c "7ate can nmpose
fluepte and atlyrrmumnﬁ)qmg:at iherzedjm)ﬁ%mmbatvmmf reatetbnts may

5% 66 Sarpib 4ecidis (e SRR Sha gt Aol EHagBa wi i -

anmoni um cati on b contactln it wth ammoniumnitrate

(8099 t efipetngr me@treentlrsrewqddnsr@laescon@cmagéfaie BZM-8 &ading
Zg?ﬁ{aél ng{/_lli‘ hﬁ hagzr i G ERtrIBon) $n bRRSAS $8mBEY Sbile bf tFBSaluminum

from the framework and thereby provide the UZM-8HS. Although it is known that
aluminum can be extracted from the framework by acids, it is not predictable
whether the resulting product will retain a substantial portion of its crystallinity or
whether the structure will collapse resulting in an amorphous material.
Applicants have discovered that UZM-8 can be dealuminated to nearly pure
silica forms while maintaining substantial crystallinity, surface area and

micropore volume.

[00100] The acids which can be used in carrying out acid extraction include
without limitation mineral acids, carboxylic acids and mixtures thereof. Examples
of these include sulfuric acid, nitric acid, ethylene diaminetetraacetic acid
(EDTA), citric acid, oxalic acid, etc. The concentration of acid which can be used
is not critical but is conveniently between 1 wt.% to 80 wt.% acid and preferably
between 5 wt.% and 40 wt.% acid. Acid extraction conditions include a
temperature of 10°C to 100°C for a time of 10 minutes to 24 hours. Once treated
with the acid, the UZM-8HS zeolite is isolated by means such as filtration,
washed with deionized water and dried at ambient temperature up to 100°C.

[00101] The extent of dealumination obtained from acid extraction depends on
the cation form of the starting UZM-8 as well as the acid concentration and the
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exchanged UZM 8 zeolite is dried at 1000C. [ 0023] One
process of preparing the UZM 8HS of the present

WO moenii4em i s by treating the UZM 8 conpositi OPCT/US2004/012152

descri bed above with a fl uorosi licate salt at a

temperature of 200C to 9Q0C. fl il | t ,
ti Bad (TBSTATSLORE WG B TN i OROT AL or Fammple,
otrgﬁ&&:ans él‘e é‘f'é@eﬁf Vth@%?ar%ngWMfB Qﬁe%&{e’n@weéaummauon

con can be i1nserted into the franmework
vx(m bplsﬁghh@ompereail tora HZM -8 iMhhich ther rgiahicocations dlave been

ch b d . e
FBeNAT N PRk e B 1116 CPRSY 19 BRv@ SRR Rinaionyust at the
sarfadé ioP thes BZeF-Bedohvéneht\Rags BHRAOVAG Hié BEyapic Bibrs include

H+, My2+, Li+, Na+, Ba2+, 2+, Cu+, 2+, Ca2+, Cs+,
crlginatioga ammenja calqimation, RtﬁamlAgandserxcmange akd@lgmation

HREBREBAATE AR B [P ] 258w,

Steamingredrediticrn mbluelela/temwanlremmomom@asoe(awnmm 1% to
wth the zeolite, nanely %SAI F6.WLOOQ4 The

10050 steaim for imefi10 @'%&B‘?ﬁ 4@ howis and Reeteraplisa temperature
o?%@b"éﬁp !660'5(?I estbQR e ﬂgaﬁgh‘ g;?ﬂ_lslﬂ%@b/%'tare% fthe Fr4TtbY hours.
at a pHInNn

e range o i's solutionis
loo ekeltd reye w’mdmcbr‘mar:e&m setdoghtabevei ncremental |y or
continuously at a slow rate such that a sufficient

[001020" t Aaypeofal trbatrhemtrferngrkovihg Brgarit ehtioms teoblaatiher e
repl aced by silicon atops to retain, at, | east 50%
%‘F'@P@W&%!C&P %?tchaél%f‘ fomodoammepnia FQW&WB‘PR &@'9‘5,‘?3% irhéﬁ‘

PSR ApEE o8 B6L0mBoHE Y bt pS. AN ot
fotmn shatrvaertia neutcalizeddryyammonia to form the ammonium cation. The
stability of the ammonium form of the zeolite prevents dealumination upon
hydration, which occurs extensively in lower ratio zeolites in the proton forms
obtained in air calcinations. The resulting ammonium form of the zeolite can be
further ion-exchanged to any other desired form. Ammonia calcination
conditions include treatment in the ammonia atmosphere at temperatures
between 250°C and 600°C and more preferably between 250°C and 450°C for
times of 10 minutes to 5 hours. Optionally, the treatments can be carried out in
multiple steps within this temperature range such that the total time in the
ammonia atmosphere does not exceed 5 hours. Above 500°C, the treatments
should be brief, less than a half hour and more preferably on the order of 5-10
minutes. Extended calcination times above 500°C can lead to unintended
dealumination along with the desired ammonium ion-exchange and are
unnecessarily harsh as most organoammonium templates easily decompose at

lower temperatures.

[00103] It should be pointed out that both calcination and steaming treatments
not only remove organic cations, but can also dealuminate the zeolite. Thus,
alternate embodiments of the invention include: a calcination treatment followed
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consi derably, but should be at I|east in an anount of

0. 0075 noles of the fluorosilicate salt per 100 grans
w®Roostiezsd ng zeolite. Once the reaction i s conptBUS2004/012152

the product zeolite UZM8HS is isolated by

t | tech filtrat
ARG #8500 ﬁé&%@e@ﬁ%ﬁél ARACdANar HESF y,
e LAy B éwahﬁgd%a 988Hidthd Naring UZ-5

silicon appears to proceed in
zablitei foliowed by saot ioarexshapgeaitieaiment. e@‘scmmaeran aaad extraction can

oSS i Ml ol e e T R
extensive without silicon, substitution, the cr

[%Qw&h Ve Fin e¥ahangie sosRRion s el samsas ae&fpﬁétaa%bfe namely
SRHERIERe o F5ASRE71010 B 0B 20T Sl 1

reased as | uoros cate sol ution
elxnhalmgﬂ aan bmctanne@euizwnh iat solutéori campéasied am:atlum(M Heselected

f 3t { d th t.rat f ot
florg e graP SIS ITa Sl e e iR, ety letdssiare earth
rRdtalsahy8odenl iew é%mnw@rh%n da ﬁh@&&ié&r\he?ébf bey @aﬁyinxg out this

severe; whereas at pH values higher than 7, silicon
iomewchange, ithe WYHdeatiorsis exchangsas] rracaaeszos\da@/ ondifferent M1’

SRR LGP PO o DRSS B bRRER e stcaming

dr eaRmfing Yiehigcobeited authdr ionfexenahgs soRftioArtopridiig an
on deal um nation than the pH of the solution.

aTwapBiuGh salt: arpplesw) agumenkg) Felisiackideditaremot limited to
bRl hgﬂaté hﬁnﬂﬁﬁll&w frlddNa méﬁuﬁfﬁf‘b‘?ﬁlﬁ%s%ﬁ? gﬁﬁgn um

consi dered as' a nmeans confr € su
dcatate. TROafiimdmiant @hlcmitélwngtéwtmn GamOpllcmmny ddnmalh a mineral

for the concentration of flu jcate salt in th
@%‘6{1‘56‘%8%9%@ fuyiEis, h Mg i%l?’ SY U%ﬂP@é"'X‘t“ﬁ%s {hgreof.

T‘?'Te ddHeepftatbh %‘F‘tH{n’Mé}Qh&ﬂ& H’Qﬁwgﬁ AnBRlt AebBEYKy to give a ratio of
destructive atta n the UZM

H* to NH,* of 0 to 1. This ammonium ion exchange aids in removing any debris

present in the pores after the steaming and/or calcination treatments.

[00105] |t is apparent from the foregoing that, with respect to effective process
conditions, it is desirable that the integrity of the zeolite crystal structure be
substantially maintained throughout the dealumination process, and that the
zeolite retains at least 50%, preferably at least 70 and more preferably at least
90% of its original crystallinity. A convenient technique for assessing the
crystallinity of the products relative to the crystallinity of the starting material is
the comparison of the relative intensities of the d-spacing of their respective X-
ray powder diffraction patterns. The sum of the peak intensities, in arbitrary units
above the background, of the starting material is used as the standard and is
compared with the corresponding peak intensities of the products. When, for
example, the numerical sum of the peak heights of the molecular sieve product
is 85 percent of the value of the sum of the peak intensities of the starting

zeolite, then 85 percent of the crystallinity has been retained. In practice it is
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zeolite structure apart fromthe intended reaction
wth the fluorosilicate. A slowrate of addition of

WO bowsnsesd i cate salts insures that adequate timeEr/Us2004/012152

perm’tted for the inserton of silicon into the
ATHOR g Sl ATy oo ipa. Y Sre PREKE I K PR35 Bsrier Sxample,
ABNSM of e AfdrRest Méal(se@hépmdk@mﬁ&%tf M&réténﬁlﬁt étﬁﬁ,@@stalllmty

100C and 99C, preferably between 200C and 95C
arespdace ares aodl ati2eption dapgliy. Ehasedestsonaybequefareas when

8 U SRR ST, BURGRESER. A8 o gbsgmion o x

raﬁs b?ﬂh@ @am ot When rp@'aﬂé @dpé@erﬁd@s@tﬁt@maﬂtsmf% SUtth 48Hn the
factors and also with the tine of contact between the

deaminatigR Pre¢RsSsol uti on and the rel ative proportions
of zeolite and fluorosilicate salt. Solutions having
(001061 0sAftec hadng aindetgonesany aft therdeaddminatiop dreatmests as

fER6rBaR Bboyn Ba T G PR 4% 88 Palseflln Veriges

p?@é@ﬁetsra?st distgsded BdIsw! Apgicapits AaVERRIMdOthe r@ﬁdn%s(bf the

nol es liter of solution be used. In addition,

UéMed @ﬁarbae fwrwen swstifiedsbyppe €5 mreta@mqn%ir@gtm%taﬂ gese
T e s ar DS plVind RPIELREAER s can be carred out
individuatmer ireanly esmbinationnEemdest thesepphpinationséndladi@but are
flyorosilicate salts in slurries of the salts in
nRAdigtitedeQen very slightly soluble fluorosilicate salts
can be slurried in water and used as a reagent, the
steRmadtined sol i ds bei ng iPR&UENINGRIai | abl e to repl ace

di ssol ved nol ecul ar speci es consuned in reaction with

the xaidinge. The—mipni MUMSIEAMEe f or—t-he-panountionfexchange;
fluoro salt to be added is preferably at | east

equi \iah exthangeg he=TmPunaimhe f r atrom® of alsteamum to

be

ion exchange =————p  steam — calcine;
steam —— calcine;
—'
calcine steam, efc.

[00107] The dealumination treatment described above can be combined in any
order to provide the zeolites of the invention although not necessarily with
equivalent result. It should be pointed out that the particular sequence of
treatments, e.g., AFS, acid extraction, steaming, calcining, etc can be repeated
as many times as necessary to obtain the desired properties. Of course one
treatment can be repeated while not repeating other treatments, e.g., repeating
the AFS two or more times before carrying out steaming or calcining; etc. Finally,
the sequence and/or repetition of treatments will determine the properties of the
final UZM-8HS composition.

[00108] The UZM-8HS as prepared above is described by the empirical

formula on an anhydrous basis of:
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removed fromthe zeolite.[0098] It has been found that
when | arge anounts of silicon atons are to be

weubstiust ed, i.e., increasing the Siqg 2/ A 29 BCT/E$1004/012152

by nore than 100% it is preferable to carry out the
process in nultiple steps in order to mnimze crystal

degradation. As the anpﬂﬁfpg(]_nsELSpy@ that is

substltuted into the framework is substantially

negémr y l§ g%@&% &)Q&}a?r{g%%%a@aq onl éelé@iéd %gllrll ﬂ#’o %okﬂ% consisting

carry o rOCEss 1 n
of tafiedi, Aikalinel earth ongtaky eave @memetade aragromilahiion ofdroden ion
cryst alline structure. That is, cont actl '

th.th
andDixbapsitaareer. auisting nelg ratieal Mittor (AT rie) a7d s from 0.05 to
55(? PR el vis ﬁtéo‘;%\‘{@rﬁﬁ%%%é%tf PaRd htag‘?ﬂ value of +1 043, Eis

uor03|I|c an required to repl ace
ateslement aetectad fodmstheigroup cnns:s'amgsobgallukht Eon,elam:tbn chromium,
fl.uorosilicate I]'qreat ment the%} o{uct
bt

AL MR EREPraK i iha e e o A AEEs T guto 1.0,
VP FORARP ol EHATEAILSENBHA Fars h%rr@'@ﬂ%t(%toth%ﬁ% 5t atrRially

t he handl i ng o wet zeolite producCt

pane shiea ande'atlﬁﬁm rrwdae resi® ofrfY 60 (Als+ Edanddidsrayvalbe dgteangined by
arti zeolite with an acid (acid extraction) in

t@éggpapcgnrenove some of the alum numfromthe

framewor k and t hereby, pr,ovi de .t h 8HS. Although it

i s known that al uninfinT éﬁr?rbése&t%ra /8d from the

framework by acids, it is not predictable whether the

[0024] t i ng By Yeually pwre siliea igimeanisthpbyignallwyall Hm glusringm

a@gj?ﬁ)rctbéﬁ m&&]? ﬁ%&a%eﬁm%%ﬁfgg f&%%%{i@é{v@qw is well know that

itiB Mirtealtimpoayielediosreavseesl! thadlutdding a(hdrbrlE metal Numerically,
deal um nated to nearly Rure silica forns i

RGN AIS A UBUE ISR ¥4 Pas 1 val4s of BUiEALS 0gPeRreferably
1RBOATEAG ARt rdREABTF 20,000. Thus, ranges for y’ are from 6.5 to 3,000

preferably greater than 10 to 3,000; 6.5 to 10,000 preferably greater than 10 to
10,000 and 6.5 to 20,000 preferably greater than 10 to 20,000.

[0025] In specifying the proportions of the zeolite starting material or
adsorption properties of the zeolite product and the like herein, the “anhydrous
state” of the zeolite will be intended unless otherwise stated. The term
“anhydrous state” is employed herein to refer to a zeolite substantially devoid of
both physically adsorbed and chemically adsorbed water.

[0026] The UZM-8HS zeolite obtained after one or more of the above
described treatments will have x-ray diffraction patterns which are different (and
thus unique) from that of UZM-8. A list of the major peaks that are common to all
the UZM-8HS materials is given in Table C.

16



10

15

20

[00100] The acids which can be used in carrying out
acid extraction include without limtation m neral

waamiogds1348mr boxyl i ¢ aci ds and mi xtures thereof . pExESIDELE12152

of these include sulfuric acid, nitric acid, ethylene
di am netetraacetic acid (EDTA), citric acid, oxalic
acid, etc. The concentrati di aci d which can be used
is not critical but is corNéMr&m®ly between 1 wt.%to
80 Wt.%acid and preferably between 5 w.%and 40 w. %
acid. Acid extracgigon co ndi ti @0,5) i ncl ude |3 denperature
of 100C to }B0bCcHer——=a re—ef—10—mAfites—+e6—24 hours.
Once treat ed vﬁeﬁ—tﬁéoac d12t8lﬁ)e ‘L]ZM8HS MmeoBitelis

i sol ated by 5 ﬂ n, |[washed wth

dei oni zed $q§n§¥§$ %%%99% engBr'At ure up to
1000C. [001()1]|4ﬁ|@e. ﬁ:xvgm os_zgeaa_gm nat i gp-vabt aj ned
fromacid extracttron—depgnds—on—the—catt+on—Form of the

starting Uz 8949 \@0-10a§ t A67a4-4TcohcenWrSt i oh and
t heti ne and |t 8RR aéigg pvey gwhi£8gt he exjractipn is

conducted. [ L f organtccaftions are present
in the star{i 84.6522840t he 8%lerd.50f dealwsmnat] on

will be sli o Z whith _the
organi ¢ cat i o%@gﬁ v% Bgew rgﬁl!gvé%gGThl s hYSbe
preferred if it is desired to have deal um nation just
[6027he surTheczeadited diethidZhvEntidtoaneecapaile mﬁyepzmating mixtures of
r enpv t he ani ¢ .catigns inclu | ¢ci nat.
hiRBRESesries RaBdh B8 PRyetaas Kol Bidtigen or on the
o@@'réé Bfibblﬁﬂtyﬁémﬁbtm@l@éulbﬂ sp&cles AW fiedddRafidn dPRHefecular
6000C for time of to 24 hours. Steam ng
S@@n@sus based nelm@llecalatr @tzpesapana@ooﬂs aoppuplisheganotbe smaller

with from 1% taq, 100% st. f or tin j .t o
obfyal SPAA SR behR) TR puPs T sBros Bl RS arger
speeles, THeLRENEORMER bfo/ardUsMblecheYosuaH a3 d})tyf@noﬁltrbgen
to 2 hours. lon exchange conditions are as set
capnedioxide, carbon monoxide and various hydrocarbons are provided in
D.W. Breck, Zeolite Molecular Sieves, John Wiley and Sons (1974) p. 636. The

separation of hydrocarbons based on molecular size is a preferred application.

[0028] The UZM-8 and UZM-8HS crystalline microporous compositions of
the present invention in any of the forms described above can be used as
catalysts or catalyst supports in hydrocarbon conversion processes.
Hydrocarbon conversion processes are well known in the art and include
cracking, hydrocracking, alkylation of both aromatics and isoparaffins,
isomerization, polymerization, reforming, dewaxing, hydrogenation,
dehydrogenation, transalkylation, dealkylation, hydration, dehydration,
hydrotreating, hydrodenitrogenation, hydrodesulfurization, methanation and
syngas shift process. Preferred hydrocarbon conversion processes are
alkylation of aromatics, isomerization of xylenes, naphtha cracking, ring opening
and conversion of oxygenates to olefins.

[0029] Other reactions may be catalyzed by these crystalline microporous
compositions, including base-catalyzed side chain alkylation of alkylaromatics,
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AeeNABNERIRSIS:

[00102] A special treatnent for renoving organic
cations to obtain the amoni umion exchanged formis

wamwsnizdascal ci nati on. Cal cination i n an anmbni BCT/US2004/012152

at nosphere can deconpose organic cations, presunably

to a proton formth an be neutrallzedb,ammnla 0
Qlﬁf'@éfiqhtcﬁlﬁ R ISOM@izatiop asd ispmerization of

REGAHIATI B 8EnydiBa2Ratdr Sl SURimgAIR A7 | O

ydrati on, occurs extensiv | ower
omgomenzatndm t Semenoftthe rpamiamcdmmmsoamhtyms df feeds that can be

B P Re e Yoy PReret O BN EON 3 GOt E Pines, THE
cﬂ@EM‘ISﬂRWDFWCMEWR: FRDROSNABORMONVERSIONS! Ad2demic
treatment in the anmonia at nosphere at tenperatures

Ryes 1638 12500 ¢23rib4eamd Clarencas conipirgdthaseipn. bet ween
2500C and 4500C for tines of 10 mnutes to 5 hours.
[@p30]JonaHigrocrduking eanditonstypaallpéndede addmperature in the range

!Qzllttglsgﬁ%eﬁ@fgr@wl lgettg/%r#1%%% Eer@agagg?%%ﬁurgéﬁ %re in the
r§?f§é;6fjat5n$‘§ﬁﬁe?lc té\tzqwséraﬁ% pm&apdlyeaéwarm @fspulz@ 685 kPa g.

I ess than a half hour and nore preferab
Gandadirtiiees usu@lylccmeamudég hqmrmmb/osnﬁavecvemm@m(hfﬂa’é)sln the

G0 B e BB S heo B BT QRGP 8o

cirBoRE6A safelsl atehiatisd ramendrsit7 908 @aewm?ymﬁrgmaww BStween
easllé3 econpose at | ower tenperatures 103

35/cuB @éd gBI/AY e Buitgble herH@awg:aomlham are aﬁ@era"y within the

s SR B a R RG oRBEnS SEP LGRS ernat e
[ﬁ?@ﬁf ne”‘ﬁﬁe ekl TGP 08 BT Bl st oo,
sUB|dctvietd partiartshdfisaash iadtd-vapofligliaeparation and then
fractionated to recover the various components thereof. The hydrogen, and if
desired some or all of the unconverted heavier materials, are recycled to the
reactor. Alternatively, a two-stage flow may be employed with the unconverted
material being passed into a second reactor. Catalysts of the subject invention
may be used in just one stage of such a process or may be used in both reactor
stages.

[0032] Catalytic cracking processes are preferably carried out with the UZM-
8 composition using feedstocks such as gas oils, heavy naphthas, deasphalted
crude oil residua, etc. with gasoline being the principal desired product.
Temperature conditions of 454°C to 595°C, LHSV values of 0.5 to 10 hr “and
pressure conditions of from 0 kPag to 345 kPag are suitable.

[0033] Alkylation of aromatics usually involves reacting an aromatic (C, to

C12), especially benzene, with a monoolefin to produce a linear alkyl substituted
aromatic. The process is carried out at an aromatic: olefin (e.g., benzene:olefin)
ratio of between 5:1 and 30:1, a LHSV of 0.3to 6 hr', a temperature of 100° to
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enbodi nent of the invention conprises calcining or
steam ng the starting UZM 8 zeolite foll owed by an

w0 snesexabange treatnment. OF course an aci d extP@EDUSIN/012152

can be carried out concurrently with, before or after
the ion exchange. [00104] The ion exchange conditions

2R0ECand RigRBuRS o dB7PdHAY 1RLRRAS kPagrdrythier detaisron apearatus
nﬁ{% be folr 98 Angh P2 Whi isaRcdtbBHAE b GeRPchQUIrS.

exchange can be carried ou a sorution

IGOFE ARG eph et s PEtepfit I, B8P ¥ filp sutable as
nétoe fuegicompueleatssis daydsd ganat temperatmes of-30mto 407¢, pressures
m xtures thereof. Bi Cal‘l‘él ng.out this ion exchan

e,
frome afasrharicoe &.894xER wiedghtpasisly Sigee yecity (WHsV) of
' n tl oo Iy Rt
14 S8 el sl cpa S PR OB L, o e
U3 -&p5, 153, 197 wdic e drenint brpeomatiedrbyeveféraenge. sol uti on
conprising an ammoni um salt. Exanpl es of anmoni um

[6085 | Thé wdactuns of thendZM-8 antddZVcBHS7eblitesofithis dtvesntion -
amoni um chl ori de, amoni um bronm de, and anmoni um .
waretdaterminad bypqisy analydh x4 Pﬁﬁegﬁl Rresemteddn the following

elQﬁHﬁ?é‘é"WeYe SBféﬁﬁéd”uﬂgg;sg%Lcﬁrd 3Gal) r fr%‘dgoﬁ‘ ?échng%uses. The

rmted to nrtric, oric,’sul'furic and mXxtu
radiatiensourideewas adegh-irdensity, afray heberoperaaed at 48 kVsanndh86 ma.

mount necessary.to give a ratio of H+- to NH4 + of
15 dRraghpg PateEhiram Tiscaspeh Ryang radiafinn e At Ry
10 RAP SR T RCORRog 18 b i S s wor
either tontiymiusly sdamnedwti2d to @OP€ed) ardn &f steptmade froocédst 35°

conditions, it is desirable that the integrit f the
(g%ﬂq\tpéﬂ@m@,rsépgcllrgsr@&m Bgpleom units Were obtdined from the Sosmon

of the diffraction peaks expressed as 6 where 0 is the Bragg angle as observed

from digitized data. Intensities were determined from the integrated area of
diffraction peaks after subtracting background, “l,” being the intensity of the
strongest line or peak, and “I” being the intensity of each of the other peaks.

[0036] As will be understood by those skilled in the art the determination of

the parameter 20 is subject to both human and mechanical error, which in

combination can impose an uncertainty of +0.4° on each reported value of 26.
This uncertainty is, of course, also manifested in the reported values of the
d-spacings, which are calculated from the 20 values. This imprecision is general

throughout the art and is not sufficient to preclude the differentiation of the
present crystalline materials from each other and from the compositions of the
prior art. In some of the x-ray patterns reported, the relative intensities of the
d-spacings are indicated by the notations vs, s, m, and w which represent very
strong, strong, medium, and weak, respectively. In terms of 100% x /l,, the
above designations are defined as:

w=0-15; m = 15-60: s = 60-80 and vs = 80-100
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substanti al ly mai ntai ned t hroughout the deal um nation
process, and that the zeolite retains at |east 50%

weeeberabl y at | east 70 and nore preferably atpdBES1004/012152

90% of its original crystallinity. A convenient
techni que for assessing the crystallinjty of t

[0036kict 1 sertain inadances the RuTs P ?Isb’ﬂﬂle?'z@ﬂ Rrﬁgu%"?’ﬁﬁy Pﬁ’g

t t
BTSSP 8 pBAE B AL G L o
eok'afrfma,at acanpe i%stated ibhee pure, dfis irtengedbniyrthahiiet x-e, pattern

at e bemplesead of <2 it ButalSe fR 6nG1al i rmlytte’ sot that there

a@é"ﬁ%adrﬁérdﬂohﬁ rﬁ&t@nﬁ%fﬁr%@ﬁ’t”d' ng peak intensities of
the products. Wen, for exanple, the nunerical sum of

g@gacjgﬁf‘ o{;}%bﬁgi %‘P% gﬁ'ﬁﬁ"?@eﬁéﬂ'ﬁn@g@hﬁaﬁ tﬂéqgw&kmb%éﬁwples
aratsehfirth. #sis &b behmderstood |ﬂg;atztbeleo(ampleé1ane @ﬂy fogyrveanof

the crystallinit s been retained ctice i
Iastiaiin REGARIIa! TAETER 55 2 M RO EA @1 8 RGaroope of the
ifVErtioRHP S 9ortRh frfé’a;?ﬁ@}m@deelafmé’e or six of the
strongest peaks. O her indications of the retention of
crystallinity are surface area and adsorption
capacity. These tests mayEXAMRlEESrred when the
substituted netal significantly changes, e.qg.,

i ncr ddeefollowing atiiyeviations wilf beuagd iihe ¢éxarsplepl e or

when peaks eéf&glrﬁnce subs antial.shifts.such as in
t he deal unin 3% ocess @ L['B@fﬁéﬂsoﬂfq[:@x' Vi ng

under gone ang| @sé&Bu%eaLlamrﬁmhhom -56@BLIBKYHS as
descri bed above, the 8HS is usually dried and can

be used in VBEDMAOM oc esghethyidimpthylaramenien dydroxide

P e ur ARG e BRI Rl MR
treatment. TRARROH);eat menthexamethsitustdipydrogide

cal cining or_ ion exchang ng and can be carried out
MTEAOH — methyltriethylammonium hydroxide

TEAOH — tetraethylammonium hydroxide

TEOS — tetraethylorthosilicate

TMACI — tetramethylammonium chloride

TPAOH — tetrapropylammonium hydroxide
EXAMPLE 1

[0039] An aluminosilicate solution, designated Reagent A, was prepared by
mixing 4.63g, Al(Osec-Bu); (97%), , and 159.63g DEDMAOH (20% aq) with
vigorous mixing, and adding to it 189.78g TEOS (98%) and 145.96g deionized
H2O. The reaction mixture was homogenized for 2 hr, forming a homogenous
aluminosilicate solution. This solution was then concentrated on a rotary
evaporator, as the by-products of hydrolysis, ethanol and sec-butanol, and some
water was removed. Elemental analysis of this aluminosilicate stock solution
showed it to contain 7.86 wt.% Si and 0.16 wt.% Al.
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i ndividually or in any conbination. Some of these
conbi nations include but are not limted to: steam

W@ a006i1m839 on exchange; cal ci ne steam i on exchaPQEUS1004012152

exchange cal ci ne steamion exchange steam cal ci ne;

am > cal ci ne; calcine steam. etc. [Q0107] The
[aé‘i@hm ABPINGH Alranpstirate iegk potioR, najgd fieagent B, was

. oo i pop the o _
FOPRRT PR L0 AGIAICSRE Y teyhbeapgent i pECkRAOH win
vigerals mikings andladding todi 99.86g JkOS lead 3h23gdetivoiakd™H20. The
sequence of treatnents, e.q., AFS. acid extraction

SRS Ot S RoMpediaet h Huh 2p Bt B fa A Fdres
MRS Nutigh. obt ai n the desired properties. O

course one treatnent can be repeated while not

[?Gﬂﬂat i ﬂ%@ﬁ%ﬁh@@fo@éf@é‘éﬁent% &hd arﬁﬁ%’# EBHiotng@foFﬁa%ent B

WO ‘or nore ore carrying o amn
vk comilyiged end .to i thatd were addad uitinixiag,d2$B80g DEDMAOH. The

titi f t { { il | t ' h [
eriiing spfflaR s RaneSearat ot 30 R Ianthare il BRbunE”
TaSloRMefAE 8 dutPNred Whigh e s dint Aokl 42150°C and the
formul a on an anhydrous basis of :where M1 is at |east

sohgioaxtipestgddot &4 days and 98l deytsedr e solid prodgctsupere collected by
BB THORATRMES RO U RS MR G OB ALIG- G xt ur es

thereof, ais the nole ratio of M1 to (Al + E) and
[0642)ks Ppwaeoxagsy diffraction analysis identified both of the isolated

products as the material designated UZM-8. Characteristic lines in the diffraction
pattern are shown in Table 1 below. Analytical results for the 14 day sample are
presented in Table 2. The BET surface area was found to be 472 m?%g and the

micropore volume was 0.11 cc/g.

EXAMPLES 2-13

[0047] A series of examples were carried out to prepare UZM-8
compositions using different templates, conditions and silicon sources. The
general process involved forming a mixture of Al(Osec-Bu); and an organic
templating agent, e.g. DEDMAOH. To this there was added a silicon source and
the mixture was homogenized. If the silicon source was TEOS, the solution was
concentrated by removing the ethanol and sec-butanol and some water which
formed as hydrolysis products of the alkaxides. Optionally the solution/mixture
was aged followed by the addition of a second templating agent and finally
crystallization. The solid product was collected, washed, dried and then
characterized by several analytical methods including x-ray diffraction analysis.
The specific conditions for each example are presented in Table 2 and the
characterization data are presented in Tables 3-7
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Table 2 — Reaction Mixture Compositions and Reaction Conditions

5

wo besgiasp consi sting of gallium
i ndium and m xtures thereof,

.0,

nis the weighted average val ence of M1 and has
a value of + 1 to +3, E is an elenment selected from

chrom um
fraction of E and varies fromO to 1.0, V'

ratio of Si

6.5 to virtually pure silica and z"

i ron,

bor on, PCT/US2004/012152
X is the nole

is the nole

to (Al + E) and varies fromgreater than

is the nole ratio

of [@ to (Al |+ B and_has |a val ue determ red by the
e@sdlan;] Z| 2 (jaB |24 B 484 ¢ )/ X |[024]8B) T
vigitual Ly pyre sililcalis|megnt that virtdallylall |the
afdirgEnum|and/ or {t hg E [n@tlal 3 have|been rgnoved fran
ch [ $rampwor ks Itoi smVEE | knowet hat< |t =i g vwriugllly
ulpossi blle o regnove at¥ |t he al uminuim and/ or E net/al .
ghur itealty-—a—zeoHi-td—g—vitrtualy pure—sHH-Ea—when
h jarey .0 s
2hag a %algg of, ab ||gass 3, @0F, cgrefq;rab%y L@ 000
n@ most| |pr e e Al Y1 T20Z@O X THUS, [Fandeés (for yT are
r@g;6. 3|20 |3,100¢ §ireflerdqbly grgater |than §& (& S, 0p0;
. 2T 0 102008 Jrief@iLalPy; igreat®E than 110 [taZ1pSBBQ aAnd
. B to 20008 Jelefgratibogrmates tHap 48 (to 20 2000.
moﬁzs | ‘z‘@ﬁ 'f“%éaé‘“’-g@ t"%' o gth“’ =%Ipt
Qpo25) | n=spEd e HE ¥Be BrdpE Ei 08| A etihe zpGl i tle
wft artiing|[maferrdl dr ddsarptji on pfopértigs of [the
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thus unique) fromthat of UZM8. A list of the mgjor

peaks that are common to all

the UZM8HS materials is

w@rooemii4sp Tabl e C. Table C UZM 8HS [ 0027] The zmOl/U$m®84/012152
of this invention are capabl e of separating m xtures
of nol ecul ar speci es based on the nol ecul ar size
(kinetic dianeter) or on the degree of polarity of the

nol ecul ar speci es.
species i s based on nol ectft

When

toe

bjp

ize,

arati on of nol ecul ar
separation is

acconpl i ealytisal Resubisrior ¥arigus AN Compesiionsnt er i ng

the intracrystalline void space while excluding |arger

speciesy The kimeticdiareters of —vartous SHIILf éeui S Pore
Extilas| oxygan. | ni hyggen. ogrpon di ey de. S [ o
noroxi de and vari ous hydrocarbons are provi injD. /9
Br cC'r\, 7eotttehtecularSi €VES; Jot—WH ey —aitu Spirs
(1974) p. 16 The separjatibbd of | hydddcanbory2vased 81
nmolgecul pr S| Ils a preflerr appl i I on. LQQ;S] Th
UZMt 8 ahd 1%Zﬁm-ls crystal | i%g4m Cr 00 oug conpaosi |n§'q12
of 4 he pregesy i nvdallaon i b gy of ERg fornsygescri bggdo
abaove chn be used &#D%catlal ysts of catalyst supports in
hydy oca bog gqonyer®Eda processes| Hydgocar bogrg 0.12
convers|on process@sidare m§i| known'in the art an '
i ngl ude crggging,|WyNaocrac¥b§g, alﬁ%%ationiﬁh both 444
aromatics and i sop@a@d fijns, ‘TSsoneri zati on, )
pol ymer| zati on, |r gflaNal ng, dewaxi ng, hydrogenati op,
detfydr ogen'®9%n, t papsal kyl bffon| d&&Fkyilat e, 0.14
nydratipn, denydr ayjga, nydrotreating,
hydt odehi ti6adfenat i N, hy/dr cd88ul furi zati ¢gn, 283 0.08
—frethanat+on—and sy@“f% spi-H—protess—Prefer+ed
hyd ocaf bag.zonver 2811‘1 pr ocesses| ar 8.54 403 0.15
M=Na
9 17.63 1.82 2.86 7.19 328 0.12
M=Cs
10 18.2 0.35 2.48 4.98
M=Na
. . . A
11 12.57 0.37 1.79 7.37 391 0.1
M=Na
12 13.60 0.80 3.02 7.82 312 0.10
M=Na
13 11.31 0.95 3.03 7.85 355 0.091
*Surface area and pore volumes were determined after a sample was heated under
nitrogen at 540°C for 4 hours and then in air at 540°C for 16 hours
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al kyl ati on of aromatics,
napht ha cracki ng,
wmxgemnases to ol efins.

[ 0029]

catal yzed by these crystalline m croporous
i ncl udi ng base-catal yzed si de chain
al kyl ati on of al kylaromati cs, al do
ol ef i n doubl e bond isonerization and isonerization of

conposi

acetyl enes,

tions,

al cohol

dehydfabjerfat i on,

di meri zation and ol i goneri zati on.

conditions and types

of feeds that

i sonerization of xyl enes,
ring openi ng and conversi on of
O her reacti onsPaEYSIDE4/012152

-condensat i ons,

and

olefin

Sonme of the reaction

can

used i

n

t heseExaPeEses are |set f EXAMPREWS- A-5, 01 5, 78X AMPLE 4

+H—H—PHres—FHECHEM-STRY--O—CATAYH-CHYDROCARBON

CMVERBI GM$, |Acdgeni|c Pess (dxls)sl ) e 1232-854| anih) /o%

ref erences_cantai ne herein b 080 Hydrocrack ng

cbRfit|o 4typic%\lly i H% ude 2409 efperat u he28.62 m

r e of, to 649C, ferg bet ween| 3 tp

()?‘Igg =N“TI an nr pgqur quéfp i ngkﬁ ra\regp f 6gl%ﬂ'ﬁ :pEéH C m

(A4, 132.48P4 g, s pr ref ezabl y hepyeen 379 - 728, 6851kEn m

Co At t il Ho acno + TRt Ny | ohg
. wn U.\/l. (TN oS Uogar 1 y \/\JI ] CO'JU LAY U T qul U LILA "A% LI y

s@?&ﬂ?e JeB@ai t|i evs( LHS\WB.7Q n |t N@16 angermof 0. B.4r' | 110.08 m

5T preflerably [between O, 2 and 3 nr[ L . _Hydrogen

2 1@ul at Pof rat €8 are 'FR%t he $%hge of’ 178- §4883| P2 w

P erlabl y bet 855 gy 383 d. .

g%dtlzh pgﬁédr ot rvéati n\gs'(%gnm t |421nq arzg ge 1g§(§a'ﬁsy \M4f4ﬂi n m

the brpad ranges of |hydugcrackieng|conglitiopssset aul vs

above—11003H—TFhe—react+onrzone—etHuventr+s—norfratty

renoved from|the cat/al?y98 bed-5%subj et ed|t85phrti 54 m

condengati on [and vapor-iiqui d separation|and énan ”

fracti bnated |to recqvéP%he OJS Sompon &P 3.4 m-s

t hereof. The [hydrogen, diifg i red sope, al |

t he unconvertled heavi gp%?mt erlals a%p r =r‘\/§‘) ?arl t r?Q{ he m
31.55 2.83 w 29.09 3.07 m
33.35 2.68 w 33.44 2.68 w
37.74 2.38 w -46.31 1.96 w
46.33 1.96 w 48.44 1.88 w
48.80 1.86 w 65.56 1.42 w
51.81 1.76 w
65.46 1.42 w
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react

or.

Al ternatively,

enpl oyed with the unconverted materi al

WO pios/18343®cond reactor.

a two-stage flow may be

bei ng passed

i nvention may be used in just one stage of such a

proce

SS or

may be used in both reactor stages.

[ 0032]

Catal ytic cracking processes are preferably carried
out with the UZM 8 conposition using feedstocks such

as gas oils,
et c.
desired product.

resid

ua,

heavy napht has,

deasphal ted crude oil
w t h gasol i Tiableed ng the princi pal
Tenperature conditions of 454C to

Cat al ysts of the subj eptT/US2004/012152

595 V [ues pf 0. 1 and pres
canmk}gﬁs fromO kPa 5(8 %%kPaq dare SU%M@.LE?
£8033] y| af/i,on pf %O“th@ USLI%%V i Ny ves g(A) 1/10%
reactli ng nn arobmptic (C2 V‘_’_ espegi all \ lfenzene’
30Q@ h aZGﬁQOJIeBin toSﬂ@odu@?&Ellnemr eIKyES 13.49 w
substirtutediaromaty o, _The pr uucub rs—cdrriedout—at —<am
Baf bt 18:170| ef M (k. @70 herdBetfe:|ol €$i n)| raiBdo |ofl2.38 m
wele 1l an 30 f 0.3 td I
7b@%n Eggﬁ of t%ﬂ§OOCH§¥g? gressur sq%P41~7§0%§a1 m
92689505ﬁﬁ §@rth689@eta'é§30” appar gt vg gyay b1343 S
-ann HA—US 4’ 87 ’222 whi-ch—i-s J_nr\annr:\fnrJ
18.0ber|ertcér r00314] AlByBAt | oB6af |soparanQM§\Mt3£5 VS
ol ef st o producel al Kyl ates suitablegs—otor | uel
s Warr t| a®-O¢enpert urle8S5&4 - w
C sfireg, frp sphghi g tq 6,89 Pa [a
1Ké/télgglt%rr1§@r Vi @pape%égol t€ ?V\l‘lS\/S’Sof ééﬁ‘lo 1%4:? m
o®enaill 1 a9 pargf fipglkylatzon may e fOQB%ﬂ m 3.35 w
US-A-15,157-1-96-—andUS-A-5-157, 197 —whilch are
22n8or|per.@d ed bysref &508e. 3.6635] Twme Qt r uctures of
the UZM8—and—UZMBHS zegtittes gf —this nventifom werg
erim @@_oy R ay <% y3|%42The xSray patterns
2B OBSENLELR 1N THe TPIJOM D 335 m
26.95 3.31 m 29.28 3.05 w
28.87 3.09 w-m 33.58 2.67 w
31.43 2.84 w 37.90 2.37 w
33.35 2.68 w 44.77 2.02 w
37.65 2.39 w 46.25 1.96 w
44.50 2.03 w 48.60 1.87 w
46.15 1.97 w 51.90 1.76 w
46.36 1.96 w 65.34 1.43 w
48.43 1.88 W
51.64 1.77 w
61.04 1.52 w
65.34 1.43 w
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exanpl es were obtained using standard x-ray powder

diffraction techni ques.
whe@b4izmsensity,
ma. The diffraction pattern fromthe copper

K-

The radi ati on source was a
X-ray tube operated at 45 kV eamuSH04/012152

al pha

radi ati on was obtai ned by appropriate conputer based

t echn

i ques.

Fl at conpressed powder sanples were either

conti nuously scanned at 2
from4 to 35 (2Q

| nter

Trles

(2Q or in a step node

spacings (d) i

n

I\nnc-frnmnrnfg Wer L}‘\"l‘_a_Lthl 'Fromfha Fo:wflnn r\'F the

di { Exagabon geaks expr esransLEowher e [ i s ERanRopad o

angl e as observed fromdigitized data. {Intensities

sy e nf npglof rbmage | ner dt g sar ga gf ; :

diffractlg g af t er sjubtract|i ng backglgtﬂmc, (A o o%

being the | nten3|ty of the strorgest Iijne or peak, and

3.08 beQ&@Zt he isnt ens2HBp olf 3ath [of Mshe |othe6 F6312§7 m

-0038—As—w-H—betnderstoed—bythose—skittedin—the

erd tjhesdet prmgnat| 0p.63f [t hg. parameger (26,78 subpadt w

to bath hunmpn and chanilcal errjor, whilch in

inati~an| can i npo tlai nt.y af ,Q.4 on

ﬁgggrtiézga ueSof P §e|4"I'h IéEﬁ:ert nt y i1§',9 043%[ s¢, °

also |mani fegted in the report ed |val ues |of the

880 spatPfgs| whl ch| aB&7cal JOCH dd WiBm tB@@q val-9es,| Vs

Fhi-s—Hpreerston—is—general—thrqughoutjthe—art—ant—i-

1885 sufe‘ssl ent wt 0 priecsaide glBa di f fygrent paigon Fs56he  w

present crystalline materjals friom eachh other land from

[0 0 pir arit. | n 9o t

1%’('??'ay pa@?erns reporthg5 @bpel ative in?g'rg)gtl g’g of m

the ar-s ngs arelndlcated byl the nqtati_ons

26:01and chvs epr eldeht e5§03trori‘@j, 4t P6r(§, wé’d"?' m m
——and—weak,—respectiyety—tnternsof —100% %10 —the

22agve &86 ghatvons| aregdlef i nad as: vs

25.06 3.55 m 22.42 3.96 S

26.04 3.42 m 25.00 3.56 m

26.81 3.32 w 25.96 3.43 s

29.08 3.07 w 26.60 3.35 m

33.53 2.67 w 33.19 2.70 W

46.27 1.96 w 37.80 2.38 w

48.66 1.87 w 46.13 1.97 w

51.83 1.76 w 51.80 1.76 w

65.34 1.43 w 65.25 1.43 w
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w=0-15 m= 15-60: s = 60-80 and vs = 80-100[ 0037]

In certain instances the purity of a synthesized
weroduc3gray be assessed with reference to it SPOEFUSN04/012152

powder diffraction pattern. Thus, for exanple, if a

sanple is stated to be pure, it is intended only that

the x-ray pattern of the sanple is free of lines

attributable to crystalli ieBll rt})urltl not that there

are no anorphous materi al esent [0038] In order to
i e foll ow ng

exdEpAMPLE ¢1set fprth. El)(AMS’LEmZJe under st OEOKAMBLE 13

7% InihRdo] Unten| e |+ aat] dioBn | ne thr qadiBope 11o%

VAL ES St £ B1 1 o AQCabb At ond wil 1708 seddn| W

U D

%ﬁpsi(g%ﬁabe . alu (ougwalrol)r |3- SEeC- Qimt E)L(}ﬂldLS ?}X{I ﬁ|846| m

gs®t hyl di3ge! hywrrrronvm hydrzme de ERMAQH19.97 | 4.44 m

at bl b 2 et gl o N YND
Cl Ilyl T T11Tt lyf aritou II UIII ||yU| U)\I u I_IIV\uI -

188RanetBhohi um W hydr 8:68de| MPEXDH - vs 2225 | 3.99 VS

Ay tF L&t hy T amTopi hy[dr pXLde TEACH -
4. raet6:1 apmoMi un Plé'gboxi g)é‘?EG)S - 24.85 | 3.58 w

18gprceag ol gan || enirs TOGh1. [ T DI ATIN IS | ve

22.35 3.97 S 19.80 4.48 VS

24.90 3.57 w 22.20 | 4.00 VS

25.89 3.44 Vs 24.94 | 3.57 m

26.96 | 3.30 m 25.88 | 3.44 Vs
33.09 | 2.71 w 2686 | 3.32 | m-s
37.75 | 2.38 w 33.26 | 2.69 w
46.26 | 1.96 w 36.31 | 247 w
48.68 | 1.87 w 37.66 | 2.39 w
51.81 | 1.76 w 46.16 | 1.97 w
65.26 | 1.43 w 48.43 | 1.88 w
51.90 | 1.76 w
65.34 | 1.43 w
EXAMPLE 14

[0043] A 4.78 g portion of a Na gallate solution (9.91% Ga, 6.31% Na)
was combined with 44.84 g DEDMAOH (20% aq) and to it there were added
19.58 g of colloidal silica and 0.80 g deionized H,O. The reaction mixture
was mixed for 20 min and then transferred to a 125mL Teflon-lined

autoclave which was placed in an oven set at 150°C and the mixture
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EXAMPLE 1 [0039] An alum nosilicate solution,
desi gnat ed Reagent A, was prepared by m xi ng 4. 63g,
w8 e3Bu) 3 (97%, , and 159. 63g DEDVMACH ( 20P€EU$2004/012152
wi th vigorous mxing, and adding to it 189.78g TECS
(98% and 145.96g deionized H2O. The reaction m xture
was honogeni zed for 2 hr, form ng a honbgenous
alum nosilicate solution. This solution was then
digested foratedaymatautoganguseprgssute. of he aslid peoduct was
by-products of hydrolysis, ethanol and sec-butanol,
caﬁelctgdrbe' filiakon, weasheghacbdriedpb@2ii-al anal ysis of this
alum nosilicate stock solution showed it to contain

[0 M cHarictéihtidnify powder-rdyO@fctidRqé8kied the pr%duct

alum nosilicate stock sol ution,” designated Reagent

AGAIZIN-8 R A chdtishit diffricéh fdeDior Mhd %Bu}é”g(vgﬁ%u Table
and 280. 00y DEDVACH wi th vigorous m xi ng, and addi ng

8. 0By bleerREDardiSs st haSUecldenitled itiwatithe tnilefal ddrmsisted of
reacti on m xture was honogeni zed for 4.5 hr as above
the eleashergtabmolee stios Bitiaee eols65,dNaGna.0. 1H0/Ga A 1738,
portion of Reagent A and a 15.63g portion of Reagent B
Gibl=s5 .2 oAlpartioh ahthis material verscameraniamidenkexahainged id ng,
29.80g DEDMAOH. The resulting solution was honogeni zed
rémovatheraikalircatione anddhem heatediaslaniN, atdg4056(inMy2 flor 4t
aut ocl aves which were placed in an oven set at 1500C
fellawachby berting inaiiey 54D 1a1ts iy dhp<BER eUrisce ayea Wake
solid products were collected by centrifugation,
foirath knbe\i 333 el and thedmigierereaviuraeiwas g1l . [ 0042]
Powder x-ray diffraction analysis identified both of
the isolated products as the material designated

UZM 8. Characteristic |inEablersthe diffraction

2-0 d(A) 1/10%
3.12 28.31 Vs
6.68 13.22 S
7.12 12.41 Vs
8.63 10.24 M
12.81 6.90 W
15.78 5.61 W
19.96 4.45 S
22.24 3.99 S
24.98 3.56 M
25.92 3.43 Vs
26.60 3.35 M
29.02 3.07 W
31.49 2.84 w
33.37 2.68 M
36.26 2.48 W
37.67 2.39 W
44.67 2.03 w
46.21 1.96 W
48.48 1.88 W
51.90 1.76 W
65.22 1.43 W
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pattern are shown in Table 1 below Analytical results
for the 14 day sanple are presented in Table 2. The

w@khsawsBace area was found to be 472 nR/ g andp¢h®s2004/012152

m cropore volunme was 0.1 1 cc/g. EXAMPLES 2-13 [0047]
A series of exanples were carried out to prepare UZM 8
conposi tions using different tenplates, conditions and
silicon sources. The general process i nvol ved for i ng
a mixture of Al(Csec-BUfX8MitdE &b organic tenplating
agent, e.g. DEDVMACH. To this there was added a silicon

(66451 ¢ ﬂﬁﬁsﬂé]@nfﬂd&li&a@e Wk'&%ﬂﬁ%ﬂhé?ﬁre dredi gcﬁéédlﬁﬁﬁ

SOUTCG was TEGS, the solution was concentrate

E'dﬁ@ildr’ﬁﬁhuﬂi Béceutaxitt FES3NES YT xantsthoAitien Wityafoxide
mhlc formed as hydrol ysis products of the al kaxi des.

sonition@bl 6% )) dolmbad by tHaraddition ohds0 2degl deabhiowe dvaigr
the addition of a second tenplating agent and finally

whilesdtinkihg vigforously. Tiaen 00D grod detcdetivplertbosilieateqd8%) was
washed, dried and then characterized by several
agldeldyariccthie restiing snikhuré idimagenizesyfod 2fHawast iThe resulting
anal ysi-s. The specific conditions for each exanple are.
soluiervas transfeatsiddoz miarytevaporaionta emeve alsahdereméhe
presented in Tables 3-7u v r i_i_o - | oo o/ |/ Table
tyydrolygig f thmaloxidese Conpositions and Reaction

Condl tionsTable 3 Anal ytical Results For Various UZM 8

NW};S' Al s@&%ﬁ@@l&nﬁw&ﬁkﬁte@i@@k §0@T@ﬁ|w%s7 prepANd-By 14
] A4.78 g portion of a Na gallate solutlon

cﬁ&so% & 36 ob blimiNain ¥66baRXRINARY. 5 g%xﬁﬂnélhomum
(20/ aq) and to it there were added

dlhydrOX|de solution, followed by the addition of 413.46 g de-ionized water

while stirring vigorously. Then 300.0 g of tetraethylorthosilicate was added

and the resulting mixture homogenized for 2 hours. The resulting solution

was transferred to a rotary evaporator to remove alcohol from the hydrolysis

of the alkoxides.

[0047] The synthesis of the zeolite was carried out as follows. A volume
of 694 L of the first aluminosilicate stock solution was pipetted to a teflon
reactor. Next, a volume of 356 pL of the second aluminosilicate stock
solution was pipetted to the same teflon reactor while mixing on an orbital
shaker. Next 20 pL of hexamethonium dihydroxide solution were added,
followed by 30 pL of strontium nitrate solution (22.7%). The teflon reactor
was then sealed and the reaction mixture homogenized vigorously for an
hour and then inserted into an autoclave which was placed into an oven for
120 hours at 175°C. The resulting product was washed, centrifuged, and

dried overnight at 75°C.
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19.58 g of colloidal silica and 0.80 g deionized H2O
The reaction mxture was m xed for 20 mn and then

wao zessfasred to a 125nL Tefl on-1i ned aut ocl avepawiusino4/012152
was placed in an oven set at 150C and the
m xt ur edi gested for 10 days at aut ogenous pressure.
The solid product was collected by filtration, washed
and dried at 950C. [0044] Characterization by powder
[Q048)y dThe xaayidiffractiem pafterdextikitgs hedinesacharatedstic of the
Characteristic diffraction |ines for the _#r oduct are
netedal designaied WM-&\Charagteniste lingsinthediffiactiqa pattern are
determ ned that the material consisted of the

gvesmBnkalle d6t e ratios Si/Ga = 12.65, Na/Ga = 0. 14,

N Ga = 1. 38,

and C/N=5.7. A portion of this materi al

was anmmoni um i on- exchanged to renove the al kal i
cations and then heated uldele N2 at 5400C in N2 for 4

hr followed by heating in air at 5400C for 16 hr.

BET surface area
m cropore vol une \
[0045] A first aly
prepared by dissol
sec-butoxi de in 33%

The

vas 2t@un

i td{Ape

3FRoHT

/g and the

Vasg 8ol

CE3%9

ang

EXAMPLE 15

m-ﬁ@gll

OCIM SO

| uti on was

VAl %g704

sol ution (19.75%,

d.IM,lIII

num
di hydr oxi de

Htion of 360.24

g de-ioni zed vvaterg&ifh-@b 51608 ng vWorlousl y. Then
300.0 g of tetraetlhylORQ hpsi4.4¢atle D8YW was added and
the resulting m xtu22.0®npgehded fOM 2 hours. The

resulting solution vwasosr
evaporator to remvesdzo

ang erred (W 4 rotary
nolz Agom t ke hydrol ysi s of

t he al koxi des. [ 0C 4@§§5 ,C@§4ai umigros|i | i cate stock
solution was prepat ok Dy 2'67 W
EXAMPLE 16

[0049] This example presents a comparison of MCM-56 versus UZM-8,
both as-synthesized and calcined. MCM-56 was prepared according to
example 8 of US-A-5,827,491. A sample withdrawn at 60 hrs was washed
dried and calcined at 540°C for 4 hr in Nz and 16 hr in air. The UZM-8
samples from examples 1 and 4 were also calcined using the same
program. The diffraction lines for each of the calcined samples are given
below in Table 10. Figure 1a shows the x-ray diffraction patterns for three
as-synthesized samples, while the diffraction patterns for the corresponding
calcined patterns are shown in Figure 1b. Both the Figures and Table 10

show that UZM-8 has a different diffraction pattern and thus a different

structure from MCM-56.
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15

di ssolving 9.93 g of alum num sec-butoxide in 295.59 g
hexanmet honi um di hydr oxi de sol ution, followed by the

w@emsnizasy of 413.46 g de-ionized water whil e SPCT/US2004/012152

vigorously. Then 300.0 g of tetraethylorthosilicate
was added and the resulting m xture honogeni zed for 2
hours. The resulting solution was transferred to a
rotary evaporator to rempve al cohol fromthe

hydrol ysis of the al koxi deable 10047] The synthesis of
the zeolite was carried out as follows. A volunme of

694 m _ of the fi%3ENOUM-56I1anskdéMsBock sol uti on

was pipetted to a teflon reactor. Next, a vol une of

3356-mM - of the second alumnosilicate c-f ock -soluti-on

TS O T CUT

was piMEM5E8 to the|same EXaM@le i eact of whi | Exanplad

@Ban |ord(A)al | $hgker. 2Mext| APANL |dfbexap® honid(hy | 1/1,%

qm0ro>§1d§283l %l on X\@Be a;gl&gg, T%[O/\Bd by [30 nL O
kOt B0ht £ Vana [t 028 datdifn [nis uf o Bhimigketied ™

\B.0br qusiOyO8 of an hou8.76nd 1068 insert ed.Oht o &92 m

aupecllave pghi ,hvg/as placeq into gn ovep for 120 hourp

R8P BT b ar | QB e GO o 7o Botef 8o | W

14,34y |di 617act | 8 paitddh Mameasthamh“c 6.02 | vs

th@9adt ebi5Fti ¢ oh t heaomes gr isad1 designat ¢8.89ZM &.58 w

ﬁ,@@@act eal %t I Imneg, 119I’91t heA(.jA j raq\al O’lgﬁﬁ?t er Q‘ @(5 e W

_)()1) )

A 19

(437 [OAER 100t IS shooes ABRs g, VS
W

23.56 3 77 m 25.35 | 3.51

25.00 3.56 m

26.04 3.42 VS 26.31 | 3.38 M 26.40 3.37 VS

26.88 3.31 m 27.04 | 3.31 M

EXAMPLE 17

[0050] UZM-8, MCM-56, and MCM-22 were compared in decane
hydroconversion tests. The UZM-8 used was prepared by the procedure
given in Example 5 above, the MCM-56 was prepared according to Example
1 of US-A-5362697, while MCM-22 was prepared according to Example 4 of
US-A-4954325, except that the digestion time in the autoclave was
shortened to 99 hr at 143°C. The samples were ammonium exchanged,
calcined, and impregnated with a suitable amount of tetraamineplatinum
dichloride to yield 1 wt.% Pt concentration on the final catalyst. The
impregnated zeolites were then screened to 40-60 mesh and then calcined
by heating at 250°C for 2 hr. The test was carried out in a high pressure
microreactor operating at atmospheric pressure using 500 mg of the meshed
samples. The samples were pretreated in a Hy stream for 2 hr at 300°C. The
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bot h as-synt hesized and cal ci ned. MCM 56 was prepared

according to exanple 8 of US-A-5,827, 491 .

A sanpl e

wowvdobdrasn at 60 hrs was washed dried and cal cPaEUSAD4/012152
The UZM 8
sanpl es fromexanples 1 and 4 were al so cal ci ned usi ng

5400C for 4 hr

t he sane program The diffraction lines for

t he cal ci ned san
feed goasistedsefol@d

three as-synt heS| zed sanpl es

tpEpeeatHEe fange rMRY edp Aedr

shown in Fi

Wined MCM 56 and UZM 8 EXAMPLE 17 [ 0050]
and MCM 22 were conpared in decane

MCM 56,

in N2 and 16 hr

in air.

each of

| es are given below in Table 10.
1 Itk/decang amdithe destiwas pondusted over the

while the diffraction
Gt @al @iGiein pampeates Pipducts

gure 1b. Bath the Figures and Table 10 show
wargtanayes \ﬂa@nan%n@‘rq? el hehflalg; i SEEYPREFP G iR the Tabigd 1
thus a different structure from MCM 56. Tabl e 10

hydr o- conversi on tests.

t he procedure given in

5 above,

UZM 8,

The UZM 8 used was prepared by

the MCM 56 was

prepared according to Engaﬁgfee%.L of US- A-5362697, while
djy ng A .

Wﬁ@?ﬁ?ﬁ@”@exceﬂ\"@?ﬁg? the U&‘“@ Ay Bedare € egﬁ'vefﬂ?@ Tests

atteetave S -y at HA3Cc—The "'ai"l: 'n?é

were anmon S%PX ,ﬁﬁ%efé%n Cfalnﬂ n Ep s& a io”&E/r 1%cf;nversionu()u%)
Sampidl or i de| £6 5vi el MCM-§ | MOM-22 aﬁéént r aMCHh5@ N Extie | MCM-22
Terhp nal cat al pso°C Thes501®r egpat@d| 2¢8tCt e2188C e | h8TC | 208°C
CioXohfened 10925001 BB, aNggldden| GasCl Nelgo, | 44% | 44%
MeC, Isomers 19.0% | 11.7% | 2.3% 29.5% |28.4% |27.1% |20.7%
EtCg Isomers 4.1% 3.2% 1.5% 2.1% 1.9% 1.8% 1.0%
Mono-branched o o o )
Cyo isSOMETS 23.1% | 15.0% | 3.8% 31.6% | 30.3% |28.9% |21.7%
OroranchedCio | 10.2% |9.2% |25% |32% |4.0% |2.6% |4.8%
Cy isomers 33.3% |24.2% |6.3% |34.7% |34.3% |31.5% |26.5%
Cracked products | 64.5% | 74.7% | 93.5% | 14.5% | 15.3% | 13% 17.8%

[0051]

It is easily seen from Table 11 that UZM-8 is not quite as active as

MCM-56 or MCM-22, as the decane conversion is lowest for UZM-8 at

constant temperature. The order of activity is MCM-22 > MCM-56 > UZM-8.

The temperatures required to achieve matching conversion for UZM-8 and

the other materials is always higher for UZM-8, again confirming the lower

activity. However, it is also seen that UZM-8 favors isomerization vs. MCM-

56 and MCM-22. The constant temperature results at 250°C for UZM-8 show

significantly more isomerization than either MCM-22 or MCM-56, both of

which tend to do a lot more cracking. Direct comparison at constant

conversion also shows UZM-8 tends to do more overall isomerization and

less cracking than either MCM-56 or MCM-22. Interestingly, while the overall

32




10

15

20

by heating at 2500C for 2 hr. The test was carried out
in a high pressure mcroreactor operating at

w@rewsspasey i ¢ pressure using 500 ng of the meshedr/us2004/012152

sanpl es. The sanples were pretreated in a H2 stream
for 2 hr at 3000C. Thefeed consisted of 100:1

H2/ decane and the test was conducted over the
tenperature range from 13Q0C to 2600C at a 10C/ min
isemerization fop is highest amdngsibe thiee matdriads aocongiant
data is summuarized in the Table 11 bel ow. Table 11.
COBNRERIQ AW M8 fanmegionorgomone:branehesy ieeaneispgeiaéhan
Conversion Tests [0051] It is easily seen from Tabl e

eftpef NeMi28pB8MCM136: Willetad the same; tirae MCNeps 8pd MMCM-22
MCM 22, as.the decane conversion is . lowest for 8
R i & - b SHIBCSHeBS MiRots han W shiened, YZM'S has
22 > 56 > UZM 8. T r at required to
AR eatalit raae tisa Joa o MET BRI L e ot o
materials is always higher for UZM 8, again confirmng
the lower activity. However, it is also seen that
UZM 8 favors isonerization vs. MCM 56 and MCM 22. The

const ant tenperature resXAMPLE 18500C for UZM 8 show
significantly nore isonerization than either MCM 22 or

[ 56, ARYIimPosMRafdrdahgn WixfdPe %dsgﬁlrgﬁggzl%sg gﬂ%\t\@ $0.44

réect conparison at constant conver

J-EMIBOsENER)] B T2 TP IgefDEDMAOHSAFRVIg8AIUsOst | TRfsw
cracg(i)ng thgén el t her gI\/CM 56 or l\/[:M221.g Intergg'??ngly, as

fooved bﬁ@n@ééﬁiﬁbh io$ 2BRI7 @ @f URPadiloVN SBAEE %5 siicgAndtthen a
among the three materials at constant conversion,

sdiMoB damtaimthgh12.67 RPNAOB disshiedd ieg2n22i gdistiled Watr. The
either MCM 22 or MCM 56, while at the same tinme MCM 56
raixtiréfMs22omogenized for 30 minutes, and then 16 g of UZM-8 seeds
were added. The reaction mixture was placed in a 2 L stirred autoclave at
150°C for 185 hours. The solid product was isolated by filtration, washed

with de-ionized water, and dried at room temperature.

[0089] X-ray powder diffraction analysis showed the product to have the
UZM-8 structure. Characteristic diffraction lines for the product are shown in
Table 13 below. The UZM-8 sample was ammonium ion-exchanged with a
solution that contained 1 g NH4sNO3 dissolved in 10 g de-ionized water for
every gram of UZM-8. The exchanges was carried out twice, heating for 2 hr
at 80°C each time, with thorough washes in between. Characterization of

this product is presented in Table 12.

EXAMPLE 19

[0090] A solution containing 50 g HNO; (69%) in 88 g de-ionized water

was heated to 98°C before adding to it 23 g of the ammonium exchanged

33



formed nore di-branched decane isoners than UZM 8.

Hence, UZM 8 has different catalytic properties than
whotok1ME34 22 and MCM 56. EXAMPLE 18 [ 0088] An PCT/US2004/012152

alum nosilicate reaction m xture was prepared by

addi ng 80.44 g of Al (GCsec-Bu) 3 to 732.97 g of DEDVACH

Wi th vigorous stirring. This was foll owed by the

addi tion of 252.7 of Utrasil VN SP (85% silica and

W8 af E&am\pleomcageaessmlﬁgg shurgyawgs sioed fivrss br at98iG The

321 .22 g distilled water. The m xture was honogeni zed

preduciovas isataded by filratiean waghgd weith gavianizadbweteteaad dried at

added. The reaction m xture was placed in a 2 L

9% Frred autocl ave at 1500C for 185 hours. The solid

product was isolated by filtration, washed with

[0e91]0Nni TRE M&liféd prdtilict a8 lcdérnhinemtd BENEZIALBMS via x-ray

[0089] X-ray powder diffraction analysis showed the
povwaiby cliffractibmanalybis. OBlrdttetisticaditiragtiofiaes ¢drethieroduct are
diffraction lines for the product are shown in Table
lisRdoiel Takle TBe RUBMSicRI shanascteristiss anerprasemiedim Eatolbai®yed
with a solution that contained 1 g NHANO3 di ssolved in
10 g de-ionized water for every gramof UZM 8. The
exchanges was carried out twi ce, heating for 2 hr at
800C each tinme, w th thorpydpashes in between.
Characterization of this product is presented in Table

12 . EXAMPLE Gk @@R0htich sUZ-8 AN UANEHS 50 g HNOB
(69%9 in 88 g de-ionized water was heated to 98C

before addi ng-to 1t 2B g of Theg RO Ulfgre
exchangedUZM B, of n Bxalpl &1 8. Esr)@eg esuhfgipge Sl urry was
stirred for |4 hr ‘at 98C. The | (g (cc/q)
18 9.47 427 0.11
19 22.2 515 0.14
20 20.96 504 0.14
21 40.58 495 0.13
22 44.51 517 0.13
23 24.82 449 0.12
24 10.51 432 0.14
25 49.43 449 0.14
26 80.47 452 0.15
27 122 466 0.15
28 11.89 514 0.13
*Prior to physical measurements, the samples
were calcined in N; for 4 hrs at 540°C.
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product was isolated by filtration,

de-ioni zed water, and dried at 980C.

washed with
[ 0091] The

worpasfiizaed product was determned to be UZM 8HSP@1/8S2004/012152

x-ray powder diffraction analysis.

Characteristic

diffraction lines for the product are listed in Table
characteristics are presented in Table

12. Table 12 Characterization of UZM 8 AND
UZM 8HS* Tabl e 13 EXAMPLE 20 [0092] A solution was
prepared by addi ng 200 g

13. P

de-ioni zed wat er,
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to 980C and adding to it
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2.69

52.12

1.75

2.39

65.73

1.42

=

1.98

1.87

1.77

1.43

s|ls|sl|sls|= (3]s

[0092]

EXAMPLE 20

A solution was prepared by adding 200 g HNO3; (69%) to 500 g

de-ionized water, heating it to 98°C and adding to it 115 g of the ammonium

exchanged UZM-8 of Example 18. The resulting slurry was stirred for 18 hr

at 98°C. The product was isolated by filtration, washed with de-ionized

water, and dried at room temperature.

[0093]

The product was identified as UZM-8HS via x-ray powder

diffraction analysis. Characteristic diffraction lines for the product are listed in

Table 13. Physical characteristics are presented in Table 12,
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[ 0095] The product had the UZM 8HS structure as
i ndi cated by x-ray powder diffraction analysis.

wahmsacuer i stic lines in the diffraction pattercr/esm®04/012152

given in Table 14. Physical characteristics are
presented in Table 12. EXAMPLE 22 [0096] A solution
containing 16 g HNG3 (69% and 161 g de-ioni zed water
was heated to 98C and to it there were added 7 g of

t he doubl e acid extracted UZM 8HS from Exanpl e 20. The
slurry was stirred for 19 hr at 980C. The product was
isolated by filtration, PLFt#! de-i oni zed wat er,
and dried at roomtenperature. [0097] The product was
[00%®f)t | fA@bl@ﬁ)rLEdﬁtﬁiHﬁ\gW@lgm@%f(Gg%') Anddisd ¢ detibpized
anal ysis. Characteristic diffraction lines Tor the

viatedues heated tore8°C and abitehdrb. weleyaddsd 14 g of the product of
characteristics are presented in Table 12. EXAMPLE 23
Ea098p 20. sbheisiuoy wanstired fog 750r gt 38903 The9sfodaow88 g
de-ioni zed water was heated to 98C before adding to it
iodated hyfitration, wastiedl wih 4igyionizet watsr, caidcdnisxtiabmom
Exanple 8 (See Table 12). The slurry was stirred for 4
tempera8®. The product was isolated by filtration,
washed with de-ionized water, and dried at 75C for 12

[0695]] OO?% pF&GudthaUAE UIEN-SHIS BHLEILRE a8 SndiéMelity, Xray

! a
x-ray powder diffraction anyalysis. Characteristic

pbviddrafffraetion bR skOChhbetefisttUfiesan ehé Hﬁir&éhdri_?_g%'t;?éerh%re

14. Physical characteristics are presented in
glven ihdbdisle 14. Physical characteristics are presented in Table 12.

EXAMPLE 22

[0096] A solution containing 16 g HNO3 (69%) and 161 g de-ionized
water was heated to 98°C and to it there were added 7 g of the double acid
extracted UZM-8HS from Example 20. The slurry was stirred for 19 hr at
98°C. The product was isolated by filtration, washed with de-ionized water,

and dried at room temperature.

[0097]  The product was identified as UZM-8HS via powder x-ray
diffraction analysis. Characteristic diffraction lines for the product are given

in Table 14. Physical characteristics are presented in Table 12.

EXAMPLE 23

[0098] A solution containing 50 g HNO3; (69%) and 88 g de-ionized water
was heated to 98°C before adding to it 28 as UZM-8 of (Sn/Al=9.47) that

was calcined per Example 8 (See Table 12). The slurry was stirred for 4 hr

36



EXAMPLE 24 [00100] A UZM 8 conposition was prepared as
in Exanple 18 with the physical characteristics set
w0 oooshi13480 Tabl e 12. EXAMPLE 25 [00101] A sol utPonusfoo4/012152

400 g HNB (69% and 67 g H20 was heated to 980C and

to it there were added 113 g of the UZM 8 from Exanpl e
24. The resulting slurry was stirred for 11 hr at 98C
The product was isolated by filtration, washed with
&i@sféniﬂ‘@dpf\@gﬂ@?waﬁﬂﬁ?'@@&y fitrattrge ashegyithre-iprigad c t

was identified as UZM 8HS via powder x-ray diffraction
waar,hdsdrieehal 2 (efard@ - diffraction lines for the

product are listed in Table 15. Physi cal

[ogmact Bhe prodisctavas ideRtiked &8l UZM-BMS gialerayspdWiibE 26
[00103] A solution of 435 g HNG8 (69% and 14 ¢
diféraiction aagameise Charactetiatie diffracttBdirmsdot thd praduet arenisted
added 70 g of the amoni um exchanged UZM 8. The

in dale 149 Pélysicalycheaacteristicedre pres8ntedhn Tabl®8L2. The
product was isolated by filtration, washed with
de-ioni zed water and dried at 98C. [00104] The product
was identified as UZM 8HS via powder x-ray diffraction
anal ysis. Characteristic Tafiérdction lines for the
product are listed in Table 15. Physical

chaExai@UBRics arg presppameLEpdabl e |12, ERXARIELE 23
PRPIUSIG(A) SP! Pi,boN| 072535 gAY H (ABH [An8-d4 19 d(A) [ 1.%
4,20 12006 b m o452 FAgob 1 ust ] 430" [[20:56 | vs
659 [ 1340 w | 714 | 1236 | m 3 7.14 12.37 m
7.12 12.41 m 8.46 10.44 m 8.38 10.55 m
8.46 10.45 S 12.74 | 6.94 W 12.64 | 7.00 w
12.70 6.96 W 14.50 | 6.10 VS 14.44 | 6.13 m
14.42 6.14 VS 19.86 | 4.47 W 19.92 | 4.45 w
19.72 4.50 w 22.50 3.95 VS 22.62 3.93 S
22.46 3.96 VS 25.13 3.54 w 25.20 3.53 w
25.15 3.54 w 26.08 | 3.41 S 26.07 | 3.42 m
26.04 3.42 ] 29.30 | 3.05 w 33.30 | 2.69 w
26.92 3.31 m 32.97 | 2.71 w
33.36 2.68 w 52.24 1.75 w
37.96 2.37 W 65.69 1.42 w
46.63 1.95 w
65.60 1.42 w

EXAMPLE 24
[00100] A UZM-8 composition was prepared as in Example 18 with the

physical characteristics set forth in Table 12.

EXAMPLE 25

[00101] A solution of 400 g HNO3; (69%) and 67 g H,O was heated to
98°C and to it there were added 113 g of the UZM-8 from Example 24. The
resulting slurry was stirred for 11 hr at 98°C. The product was isolated by

filtration, washed with de-ionized water, and dried at 98°C.
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UZM 8. The resulting slurry was stirred for 15 hr at
98C. The products were isolated by filtration, washed

wowdok1tie3d oni zed water, and dried at 98C, [ 001®Gi/UTives/012152

product was identified as UZM 8HS by powder x-ray
diffraction analysis. Characteristic diffraction |lines
for the product are listed in Table 15. Table 15

LE 2 0 . 40 d.as

OO o o P28 e H A FBIREN P LEHYR 7o BOGRRE Sitaf
diff taetiomamalysism ECharaategistic diffadiforglissmior ¢theproducbaraulisted in

xaf Luqrosilicate s .dissolved in 6 de-i oni zed
Thhien5- Prhalcal fa BelTRuGs 876 ProsentatigT e dRe amons am
exchanged UZM 8 was suspended in 330.5 g de-ionized
water and the slurry was heated to 800C. The ammoni um
hexafl uorosilicate solutio Livered to the

xR

zeolite slurry with a pu £8 of 0.52 cc/min.

Once the addition was conﬁl eted, the slurry was held
[89103¢0C f o saltian @f #8988 NRLUPI ) eadot4 8 @erionkzed water was

. O . ) h
et dlchds & gt to dhoRag Jalies 78 M R stnirohfl <Rfpanged
UdZM_ f]:aar Dhlecesuitsg ® isl;dlmytvi/éé leldir@dsjfdﬁﬂ_vé &IrlaeB%de'\h_éqrrpdua:taNas
diffractjon and el enpntal analysis. aracteristi
stttk FIROT duashesk with dsrinies waiter gng sef mt PasFe

16. Physical characteristics are presented in Table
[40104Fab| e Theverodusl wanslantifed @9 1S via powder x-ray

dREEAB0 aHT s YShahblohgiE b o s Yor thd BRTare listed in

Table 15. Physical characteristics are presented in Table 12.

EXAMPLE 27

[00105] A solution of 535 g HNO3; (69%) and 14 g de-ionized water was
heated to 98°C and to it there were added 70 g of the ammonium exchanged
UZM-8. The resulting slurry was stirred for 15 hr at 98°C. The products were
isolated by filtration, washed with de-ionized water, and dried at 98°C,

[00106] The product was identified as UZM-8HS by powder x-ray
diffraction analysis. Characteristic diffraction lines for the product are listed in
Table 15.
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| east A2 and SiO2 tetrahedral units and a

conposition on an as-synthesi zed and anhydrous basis
wexpsesgsd by an enpirical formula of: Mn n+RrPEQI/US2004/012152

+Ali -cExSiyOz where Mis at | east one exchangeabl e

cation selected fromthe group consisting of alkali

and al kaline earth netals, "nf is the nole ratio of M

to (Al + E) andvarlesfr %@20 Ris at |east

one organoammnl um cation sel'ected fromthe group

L’UTEXi L\%\?B quaT BT 1Tat ZEXA\ JnEJZé\L,aL L., ns,; e m

Ny ~t ol ona

A hedlA) o) oot b 2Dk ahoSBinek 1An dquatdd nilz A | V%
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12.86 "Pp"6.88 | hewwei ghgety ajerpae valece of gk gndolms |a
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206d6er nidhdd by nhe eR@iBon: 3563= (MW + [r26.19 3 43.83

29)22 arslobs | char act e26.24d| i 8.3%hat iMs hds 26180 ¥- rag0

38ld5 rpct.egn| paig er h F@esnp 9131l easivi he gegedi nggzand

3718ENB13 BeS| Seyy, 1ol 13 B8 [lablsy A 31.96 | 2.80

=236 2|62 3|5

52.08 1.75 W 46.36 1.96

W

46.61 1.95 W 38.03 | 2.36 W 33.72 2.66
W
W

65.74 1.42 w 49.23 1.85

EXAMPLE 28

[0097] A UZM-8 composition was prepared as in Example 18 and was
found to have a Si/Al=10.35 after ammonium exchange. A 3.16 g sample of
ammonium hexafluorosilicate was dissolved in 60.10 g de-ionized water. In a
separate beaker, 131.45 g of the ammonium exchanged UZM-8 was
suspended in 330.5 g de-ionized water and the slurry was heated to 80°C.
The ammonium hexafluorosilicate solution was delivered to the zeolite slurry
with a pump at a rate of 0.52 cc/min. Once the addition was completed, the
slurry was held at 80°C for an additional hour. The product was isolated by
filtration and washed with 5 liters of de-ionized water and dried at room
temperature.

[0098]  The product was identified as UZM-8HS via powder x-ray

diffraction and elemental analysis. Characteristic diffraction lines for the
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Table A 2 .

The zeolite of daiml where the zeolite

is thermally stable up to atenperature of 6000C. 3 .

wdbmsaexabdte of Caiml or 2 where R is sel ectecr/fismma/o12152

the group consisting of diethyldinethylamoni um
et hyl tri met hyl ammoni um hexanet honi um and m xt ures

t her eof .

is zero. 5. A

4. The zeolite of daim1l or 2 or 3 where
process for preparing the zeolite of

n ml

prodichare gzbverrzmoTatae d6. Physienl charaglearistias age aressated vn

m xture containing reactive sources of M R Al,

Si

égtlonally E, and reacting the reaction mxture at
reacti on conditions which include a tenperature of
850C to 2250C, for a period of time of 1 day to 28

02
s a val ue of
"d" has a

00 to 15000.
ing a

AlQ2 and Si Q2

eH20

sition on an
of the

| east one
oup

days, the reaction m xturgagi@vsng a conposition
expressed in terns of nole ratios of the oxides of:
aM2/ nO : bR2/nO :| 1-LAI 208 ;1 iCE28 /4 oASI
where "a" has a valle of [0 q(ﬁ‘%q 'W‘P'gh
1.5 to 80, "c" hgs 638al ue1ef853 to WO,
value of 10 to 100 ras a vafue pf—1
6. A nmicroporous Cr3§¥%II ﬁ@ ite’ hay
t hr ee- di nensi onal fggﬁpmnrhoqﬁ)at Iggst
tetrahedral units—and—anerpir+ecpl—conp
anhydrous basis i|n 1%6%s |0 ﬁﬁle raWos
el enents of: M| |A r p at
exchangeabl e catilon ect ed the gr
15.57 5.69 W
19.76 4.49 M
22.30 3.98 M
24.84 | 3.58 w
25.90 3.44 S
26.64 3.34 M
31.49 2.84 W
33.02 2.71 W
37.57 2.39 W
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consi sting of alkali metals, alkaline earth netals,

rare earth netals, amoniumion, hydrogen ion and
woroosarEs t hereof, a is the nole ratio of M1 por/(84004012152

E) and varies fromO0.05 to 5.0, Eis an el enent

sel ected fromthe group consisting of gallium iron,

boron, chrom um indiumand m xtures thereof, x is the

\Nﬁéh %S%Jg@: VﬁFﬂﬁ-inNarlesfromOtolo nis the

ave encé of M1 and has a value of + 1
to +

» ea? b A ebBBrdlR Sy @ioR Aol nafng 2 Vet Fdlfedrk of at

léaﬁ)A@g(hrrda@.cg teBANEdIBELIAISTHAGE dBpPEticTIDA EinCk- S)ZntheS|zed
n 3 + 4"y")/2 the zeolite characterized in that

artd wa&yokﬁus(baa? exPressactnoan paIRiEgal forgwlagtat | east

the d-spacings and relative intensities set forth in
5 Table B: Table B 7 . MnbiRiCEAIsE,SiyQur eparing the

m croporous crystalline zeolite of claim®6 conprising

wheretMiig ablesishoné egchauyddbde abtian selecieg foandhé igoowp

CongI AL SR T akaling Srl etetrisg T8; Ritbednele GUBREM to (Al +
EY &0V é‘s Fr@mm Rybde H ket 'i@é’étfdn%%rgﬁﬁééh%orﬁm cation

startlng zeolite having an enpiric ormula on an
wlmyeld drnosn masg@upfcori‘atsnngjof gEa&rn&]zy amhaaniwn dadions,
10 cﬁ angeabl e cation ﬁe ect omthe grogg cans srtnirﬂ?g
9”% GRTBHMTHGR Q{bsef?“? eéi’| IeSpBtpateq g
pﬁ@fdrfété@hﬂkbﬁoam@ &l bbat’éﬁﬁ@é@ afdad oldninbhRAn chgo®D e is
is the wei &Bt@ed avera e valence of M and varies

the dnole ratie of BedAl +B) apd has a walugwif 8.G%ta 2 0ofnNe the
i AR BT b S g0 %! Ml
average valence of R and has a value of 1 to 2, E is an element selected from
15 the group consisting of gallium, iron, boron, chromium, indium and mixtures
thereof, “x” is the mole fraction of E and has a value from 0 to 1.0, “y” is the
mole ratio of Si to (Al + E) and varies from 6.5 to 35 and “2” is the mole ratio of

O to (Al + E) and has a value determined by the equation:
Zz=(Men+rep+3+4ey)2

20 and is characterized in that it has the x-ray diffraction pattern havi'ng at least
the d spacings and intensities set forth in Table A:

Table A

2-0 d(A) /0%

6.40 - 6.90 13.80 — 12.80 w-s
6.95 — 7.42 12.70 - 11.90 m-s
8.33-9.11 10.60 — 9.70 W - VS
19.62 — 20.49 4.52 - 4.33 m - vs
21.93 — 22.84 4.05-3.89 m - vs
24.71 - 25.35 3.60 — 3.51 wW-m
25.73 — 26.35 3.46 — 3.38 m - vs

2. The zeolite of Claim 1 where the zeolite is thermally stable up to a
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the group consisting of protonated am nes, protonated
di am nes, protonated al kanol am nes, quaternary

W@weniBe i ons, di quat emary ammoni um i ons and PCT/US2004/012152

quat em zed al kanol ammoni umions, p is the weighted
aver age val ence of the organic cation and varies from
about + 1 to about +2, r' is the nole ratio of Rto

4 ies fromO to about 7.0, r' + mM > 0 ,
térﬁbfagatﬁee raqbg'of Si to (Al + E) and varies from

about 6.5 to 35 and z' is the-nole ratio of Oto (Al +
E) &hd Tbs zeoktelai€lginv érori@whéere Bdsiaeleoted fram theigroup +
r p+3+4 y')/2 8. The process of claim7 where
coheisting &f diegh\ddispethglagunenivey etmdirimetbylgmsagnium,
consisting of treatnment with a fluorosilicate sol ution
hexagietheriumesnd abxtueas heteefa weak, strong or

conpl exi ng aci d, calcinations plus ionexchange,

cal c4 nathersoRbUs Gigint 1 ¥ &C8 WdRre Sheanidrs. pl us
i on- exchange, steam ng plus acid extraction and

A1 R O e R SBIRTH SRR S 8PS
SN RPN - SRR zea
e B e T R
COHJERRESRID, PRI S apBEATESS PCIBLm e Aot
KSR 22 SR T ASRETTBYA CE eiPh Ofycsped
18 bR ARk A& bxiieBr: benzene.

aMznO : bR2nO : 1-CAIO3 : CE203 : dSIO : eH0

where “a” has a value of 0 to 25, “b” has a value of 1.5 to 80, “c” has a value

of 0 to 1.0, “d” has a value of 10 to 100, “e” has a value of 100 to 15000.

6. A microporous crystalline zeolite having a three-dimensional
framework of at least AlO, and SiO; tetrahedral units and an empirical
composition on an anhydrous basis in terms of mole ratios of the elements

of:

MlZ+ Al(l—x) ExSiy’Oz"

where M1 is at least one exchangeable cation selected from the group
consisting of alkali metals, alkaline earth metals, rare earth metals,
ammonium ion, hydrogen ion and mixtures thereof, a is the mole ratio of M1
to (Al + E) and varies from 0.05 to 5.0, E is an element selected from the
group consisting of gallium, iron, boron, chromium, indium and mixtures
thereof, x is the mole fraction of E and varies from 0 to 1.0, n is the weighted
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average valence of M1 and has a value of +1 to +3, y’ is the mole ratio of Si
to (Al + E) and is greater than 6.5 and 2" is the mole ratio of O to (Al + E)
and has a value determined by the equation:

Z’=(aen+3+4ey)2

the zeolite characterized in that it has an x-ray diffraction pattern having at

least the d-spacings and relative intensities set forth in Table B:

Table B
2-0 d(A) /0%
6.90 - 7.40 12.80 - 11.94 W-Vs
8.15-8.85 10.84 - 9.98 m-vs
14.10 - 14.70 6.28 - 6.02 W-VS
19.40 - 20.10 4,57 - 4.41 w-s
22.00-22.85 | 4.04-3.89 m-vs
24.65 - 25.40 3.61-3.50 w-m
25.70 - 26.50 3.46 - 3.36 W-Vs

7. A process for preparing the microporous crystalline zeolite of claim
6 comprising treating a starting zeolite at treating conditions thereby
removing at least a portion of the framework aluminum and optionally
inserting silicon into the framework to provide the modified zeolite; the

starting zeolite having an empirical formula on an anhydrous basis of:

M R7Al__E.Si,O.

(I-x)
where M’ is an exchangeable cation selected from the group consisting of
ammonium ion, hydrogen ion, alkali metals, alkaline earth metals, rare earth
metals and mixtures thereof, n is the weighted average valence of M’ and

varies from +1 to about +3, m’ is the mole ratio of M’ to (Al + E) and varies
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from 0 to about 7.0, R is at least one organoammonium cation selected from
the group consisting of protonated amines, protonated diamines, protonated
alkanolamines, quaternary ammonium ions, diquaternary ammonium ions
and quaternized alkanolammonium ions, p is the weighted average valence
of the organic cation and varies from about +1 to about +2, r’ is the mole
ratio of R to (Al + E) and varies from 0 to about 7.0, r + m’ > 0, y’ is the ratio
of Si to (Al + E) and varies from about 6.5 to 35 and 2z’ is the mole ratio of O

to (Al + E) and has a value given by the equation:
Z=(Men+rep+3+4ey)2

8. The process of claim 7 where the treating step is selected from the
group consisting of treatment with a fluorosilicate solution or slurry,
extraction with a weak, strong or complexing acid, calcinations plus ion-
exchange, calcinations plus acid extraction, steaming plus ion-exchange,

steaming plus acid extraction and mixtures thereof.

9. A hydrocarbon conversion process comprising contacting a
hydrocarbon stream with a catalytic composite at hydrocarbon conversion
conditions to give a converted product, the catalytic composite comprising

the zeolite of claims 1 or 2 or 3 or 4 or 6.

10. The process of claim 9 where the hydrocarbon conversion process
is selected from the group consisting of alkylation of aromatics, isomerization
of xylenes, naphtha cracking, ring opening, transalkylation, alkylation of

isoparaffins and isomerization of ethyl benzene.
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