PREPARI NG SMALL CRYSTAL SSZ-32 AND ITSUSE IN 2 A
HYDROCARBON CONVERSI ON PROCESS 3 4 FIELD OF THE
INVENTION 5 6, This invention is directed to a

nmet hod of meking a catalyst conprising a small 7
crystal internediate pore size zeolite, specifically
SSZ-32. The catalyst is 8 suitable for use in

i sonerizing a feed which includes straight chain and
slightly 9 branched paraffins having 10 or nore
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#at. No. 5,252,527 and 5, 053, 373 disclose a zeolite

such as SSZ- 32 243 Mt GROUSIDRDEPHRESHVENTIIN an N-1 ower
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23 .S, Pat No. 5,262,527 and 5,053,373 disclose a zeolite such as 58Z-32

24  which is prepared using an N-lower alkyl-N'*-isopropyl-imidazolium cation as a
25 template. 5,053,373 discloses a sii_ica to alumine ratio of greater than 20 to
26 lessthan40 and a constraint index, after calcination and in the hydrogen form
27 of 13 or greater. The zeolite of 5,252,527 is not restricted o a ‘constraint

28 mdex of 13 or greater. 5,252, 527 discloses loading zeolites with metals in
29  order o provide a hydrogenation-- dehydrogenation function. Typical
30 replacing cations can mctude hydrogen ammonium, metal calions, e.g., rare
31 earth, Group iA and Group Viil metals, as well as their mixiures. A method
32  for preparation of MTT-type zeolites such as $87-32 or ZSM-23 using small
33 neuiral amines is disclosed in U.S. Pat. No. 5,707,601.
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-1 1 2 U S Pat. No. 5,397,454 discloses

hydr oconversi on processes enploying a 3 zeolite such
as SSZ-32 which has a small crystallite size and a
constraint 4 index of 13 or greater, after
calcinations and in the hydrogen form The 5 catal yst
possesses a silica to alumna ratio of greater than
20 and less than 6 40. U S: Pat. No. 5,300,210 is

al so directed to hydrocarbon conversion 7 processes
enpl oyi ng SSZ-32. The SSzZ-32 of U. S. Pat. No.

51 300,210 is not 8 limted to a small crystal size.
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20 defined crystallinity, altered Argon adsorption ratios, increased external

21 surface area and reduced cracking ac’csylty aver other intermediate pore size
29 molecular sieves used for isomerization. Use of this catalyst in isomerization
23 resulisin a higher lube product yield and lower gas production.

24

25 BRIEF DESCRIPTION OF THE FIGURES

26 _

27  Figures 1(a), 1(b} and 1(c} illustrate comparisons between the x-ray diffraction
28  patierns of standard SSZ-32 and SSZ-32X. ~
29

30  Figure 2(a) and 2(b) illustrate a comparison of yield and VI characieristics for

31 use of $SZ-32X in Isodewaxing, compared with that of standard $SZ-32.
32
33



33 -2 1 DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENT 2 3 Catalyst Preparation 4 5 Novel
SSZ-32 zeolites can be suitably prepared from an
aqueous sol ution 6 containing sources of an al kal
nmet al oxi de or hydroxi de, an alkylanine (such 7 as
i sobutyl am ne) an N-1ower al kyl -

i sopropyl -i m dazoliumcation 8 (preferably

N, N - d||sopropyl-|nldazollun1cat|on or

&n oxi de of al um num( pr ef er abI y V\,her ein the al um num

gm Qi% )?#rﬁ_%ﬁ)ar%& P ovi des al um num oxi de which is

cova spersed on silica), and an 12 additi onal
dxi de of silicon. The reaction nixture should have a
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may be used. The nolar concentration of 24 amine, Q
Tfust be greater than the nolar concentration of the

16m dazol i um Table 1 - Composition of mole ratios
16 | |
| Broad Preferred

Si0; /AleO4 20-less than 40 30-35
OH- /18I0, 0.10-1.0 0.20-0.40
Q/Si0 0.05-0.50 0.10-0.25
M-+ /SiO, 0.05-0.30 0.15-0.30
Ha O/SI0; 20-300 25-80
QIQ+M 0.25-0.75 0.33-0.67

17

18  wherein Q is the sum of Qz and Qp,

19 !

20  Qaisan N-lower alkyl-N'-isopropyl-imidazolium cation (preferably an N,N'*-

21  diisopropylimidazolium cation or N-methyl-N*- isopropyl-imidazolium cation).

22 Qpisanamine. Isobutyl,neopentyl or monoethyl amine are suitable examples

23  of Qu, although other amines may be used. The molar concentration of

24 amine, Qp must be greater than the molar concentration of the imidazolium

25  compound, Q, Generally the molar concentration of Qy is in the range from 2

26  to about nine times the molar concentratior: of Qa. U.S. Pat No. 5,785,947
3-



25 conpound, Qa. Cenerally the nolar concentration of
Q@ is inthe range from2 26 to about nine tines the
nmol ar concentration of Qa. U S. Pat No. 5,785,947 -3
I (herein incorporated by reference) describes how a
zeolite synthesis nmethod 2 enploying two organic
sources, one source being an am ne containing from 3
one to eight carbons provides significant cost
savings over a nethod in which 4 the quaternary
amoni um i on source (such as imdazoliunm) is the only
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28 whereih R is lower alkyl containing 1 to 5 carbon atoms and preferably -CH3
28  orisopropyl and an anion (AQ) which is not detrimental to the formation‘of the
30 zeolite. Representative of the anions include halogens, e.g., fluoride,

31  chioride, bromide and iodide, hydroxiden, acetate, sulfate, carboxylate, etc.

32  Hydroxide is the most preferred anion.

33

34 The reaclion mixture is prepared using standard zeolitic preparation

35  techniques. Typical sources of aluminum oxide for the reaction mixture

36 _ include aluminates, alumina, and aluminum compounds, such as aluminum-
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35 techni ques. Typical sources of al um num oxide for
the reaction m xture 36 include alum nates, alum na,
and al um num conpounds, such as alum num -4 | coated
silica colloids ( preferably Nalco 1056 colloid so
al t hough other 2 brands may be used ) A2 (SM.) 3,
and other zeolites. 3 4 In a preferred nmethod of
preparing zeolite SSZ-32X, we have found that 5
provi di ng sources of alum num oxide to a zeolite
synthesis m xture wherein 6 the alum numoxide is in
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ZBeadfPPnialong the principal axis) with surprisingly high isomerization capability.
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25 indeed, the catétytic performance of S5Z-32X (in the hydrogen form) for

26  cracking capability is manifested by Constraint index values (as defined in J.
27  Catalysis 87, page 218} of 13 or greater and preferably from 13 to 22.

28  Determination of Constraint index is also disclosed in U.S. Pat. No. 4,

29  481,177. In general, lowering the crystallite size of a zeolite [éads to

30 decreased shape selectivity. This has been demonstrated for ZSM-5 reactions
31 involving aromatics as shown in J. Catalysis 99,327 (19886). in addition, a

32 zeolite ZSM-22, (U.S. Pat. No. 4,481,177} has been found to be closely

33  related to ZSM-23 (J. Chem. Soc. Chem. Comm,. 1985 page 1117). In the
-5-



31 involving aromatics as shown in J. Catalysis
99,327 (1986). In addition, a 32 zeolite ZSM 22,

(U S. Pat. No. 4,481,177) has been found to be
closely 33 related to ZSM 23 (J. Chem Soc. Chem
Comnm 1985 page 1117). In the -5 1 above reference
on ZSM22 it was shown that ball-mlling the
crystallites 2 produced a catalyst with a constraint
index of 2.6. This is a surprisingly low 3 value for
this material given other studies which indicate that
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27  Once the zeolite crystals have formed, the solid product is separated from the
28  reaciion mixture by standard mechanical separation techniques such as

29 filtration or centrifugation. The crystals are water-washed and then dried, e.g.,
3¢ gt 90° C. to 150°C. for from 8 fo 24 hours, to obiain the as-synthesized,

31 zeolite crystals. The drying step can be performed at atmospheric or

32  subatmospheric pressuies.

33



30 at 900 C. to 150C. for from8 to 24 hours, to
obtain the as-synthesized, 31 zeolite crystals. The
drying step can be perforned at atnospheric or 32
subat nospheric pressures. 33 6 | During the

hydrot hermal crystallization step, the crystals can
be allowed to 2 nucleate spontaneously fromthe
reaction m xture. The reaction mxture can 3 also be
seeded with SSZ-32 crystals both to direct, and
accelerate the 4 crystallization, as well as to
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29  Metals added to affect the overall functioning of the catalyst {including

23  enhancement of isomerization and reduction of cracking activity) include

24  magnesium, lanthanum (and other rare earth rrieta!s), barium, sodiﬁim,

25 praseodyrhium, strontium, potassium and neodymium. Other metals that
26  might also be employed to modify catalyst activity include zine, cadmium,
27  titanium, aluminum, tin, and iron.

28 _

29  Hydrogen, ammonium as weli as metal components can be exchanged into
30 SSZ-32X. The zeolite can also be impregnated with the metals, or, the metals
31  can be physically intimately admixed with $5Z-32X using standard methods
32  known to the art. And, the metals can be occluded in the crystal lattice by

7-



29 Hydrogen, ammonium as well as netal conponents can
be exchanged into 30 SSZ-32X. The zeolite can al so
be inmpregnated with the netals, or, the netals 31
can be physically intimately adm xed with SSzZ-32X
usi ng standard nethods 32 known to the art. And, the
metal s can be occluded in the crystal lattice by -7 1
having the desired netals present as ions in the
reaction mxture fromwhich 2 the SSZ-32 zeolite is
prepared. 3 4 Typi cal ion exchange techni ques

i nvol ve contacting the [
donbaying hg da&@?&rm&eﬁ pfer?Sn Ss“i%igemﬁe% %%nﬁqhggaetf%nwrg?h
pat RNssz-A tdmegh prépadwi de vari ety of sal ts can be
enpl oyed, chlorides and other halides, nitrates, 7
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can be calcined in air or
fione befogaer afttESST-R&ipediedtest es rangi ng from about 200
ﬁ to 820 C. for periods of time 16 ranging from1l to
8 hours, or nore, to produce a catalﬁ ticall ?ctl\é%
catlion, S84~

i ocrumwmaaorm wdih e spitsebiien of the AGRIPBE
ﬁon\é%(% 138 c@f QELFSE Sith dBter &8d dhe SR Aursohinding from 65°

escrib ve i s convertg;‘sto ts acr&cfor

the®. t@abqus3H° ke gl WASTENG be GBI RRIM 2 .”&‘%‘ gas

105ar Ik ?é'mp%Feﬁr%é %{grr@%nﬁﬂbc&!ﬂ RETLS to 229°S]alfmtpeﬂndstazf tifner m
m xture. agueous sol uti on [

e NG oA A2HS. A PR By g ATy fr e bt

76“ rdsBEcidIRlaSFUKAGYAroaarben oatvetsionqro@3sdsi. nder) may be

chosen for being resistant to the tenperatures and

B her 24 conditions enployed in organic conversion
ff 0CIERTEY.- 3 BUaTERdastibetmbevd &lconve2®ditmitd addic lomigpethen

and .i nact,i v, erials

BEc it Py w55 pbrrp Ry o YO e orarsdF L 3 s

SUC hsoAlion toXysy ashikiuea Eredqretusl sobkipa srefepplypgigic. The
occur dhesd ok

%@ I a'iﬂhﬁ'%édﬁ F'%@lpﬁpﬁé #iééérﬁ’ 2@{ S0 er%sd: éh S’.f’@rgﬁl]‘dr l’ng

70 XtHifdes) by s thiosan mn@ewgtr@ﬁlstmt@r%@ temee'atsre%ﬁfd&éner ve

24  conditions employed in organic conversion processes. Such matrix materiais

25  include active and inactive maierials and synthetic or naturally occurring
96  zeolites as well as inorganic materials such as clays, silica and metal oxides.
27  The latter may occur naturally or may be in the form of gelatinous precipitates,
28 sols, or gels, including mixtures of silica and metal oxides. Use of an active
20  material in conjunction with the synthetic SSZ-32X i.e., combined with it, tends
30 toimprove the conversion and selecﬁvity of the catalyst in certain organic
31 conversion processes.

32



29 material in conjunction wth the synthetic SSZ-32X
i.e., conbined with it, tends 30 to inprove the
conver si on and select|V|ty,of the catalyst in certain
organi c 31 conversion processes. 32 8 1 SSZ-32X is
.commonly conposited with porous matrix materials and
m xtures 2 of matrix materials such as silica,

alum na, titania, nagnesia, silica-alumna, 3
silica- magnesia, silica-zirconia, silica-thoria,
silica-beryllia, silica- titania, 4 titania-zirconia

215 u:f?%%g?)a gtrq%rg]?ﬁaor #H&gﬁédt\}/ 9{}? ﬁg&égﬂatﬁ)? mgfehélg And mixtures

st | | efanafumbiesalrageres dicanalusingi Tdamm@gesm@sﬂipa@@mn@,
O S L Y Rel B I Ea ML RG] sl st

referre materi a
at e tithnisdzineonizrad il asdamamcomopl@@@u Breas glicaddumiedheria,

f o rlhc:ta Fﬁ.ln'*? R ?IPE%%EE Y lcaﬂélur%ﬁmta%é@ﬂe&a REd Et%&ﬁﬁ%%ﬁia—a rconia.

e ac esi s of 32X, as as
oBJr |ng3 rhatrte carsbeemsth¢ foroaf alcyesl. b\“féﬁ’p@ﬁ@ﬂﬁ 16Y¢nt'%tfhﬁ)ds

;%Qfeﬂ"é& Er@(%%@ﬂél@g e%ﬁmﬁé’ Lih@sifdat8s b%[b@%%ﬂ gr?etais
Whl c

I'S ac I eve means, spray dry
W t Honharspbgncsaen! o SRia G ﬁerf%m@n%ﬁ epAnadhy 6@?“%183/%‘{“89‘8 of

sdu réé’zia%ﬂx Qs wed a%"'&uﬁn? Féltéﬂts’te%Q in Jaﬂzﬁya‘i biehadtisRWaBods of

flltere to retri eve X, now [ oaded 13 with

- et aprepargtioniiniydeslid g@ladgh é?‘ﬁ*ﬁ‘f”ge whigh aﬁctﬂﬁbﬂfcybysfe?f\v@
’?‘ﬁ dhLARNESa) GryrRRihQl mbAPsakBRIAbN, Ghd pABaRaRy 6T HGHy in a

Wortheotii, TERMBLES DR JEHerS R RE 8, o Eaded

1:3)nt\;,lm,lnbﬁg the rate of reaction. Frequently, 18
- zeolite materials have been incorporated into
turally occurring clays, e.g., 19 bentonite and

kzo0l Ihastw&*lnﬁ@[amtaarsiuaémy eerge as Hitneats ioxdrdesthe etount of.
nder

f [ f .
14" nioh e B0 ko SRl 80 i< &b h MR U micapy
7 us\lluitr&):,uf e dfft?exhﬁezmss‘a' dontrpiétg ik eaziemf rebétionn §reighently,

t | 0 en

L5 e G PR AR el D2 Do, o,

wmntesmonmblanh kaxdins é‘hpsemhnlamlmerg pleps esiden gic., unctios in

X , )
O el ¥ ePRER D (O loB¥ 1 lieSheRl Biovii0 BRAGNEMeving
2hcl gmbe dﬂlﬂada srongthordchismintretreladmiceiinonhg esalygt éssoften
2 éhbge%tedqméqgﬁ%ﬁham {6l B61sH BrR iRl RE A nkdn ©

conmon Di xi e, Nanee, Georgia
and @Vﬁiarmhlcm %GWO%QTH%WF@WSWHQ ch the mai n m ner al

24
25  Naturally occurring clays which can be composited with the synthetic 3SZ-
26 32X of this invention include the montmorilionite and kaolin families, which
27 .famiiies inciude the sub-bentonites and the kaolins commonly known as Dixie,
28 McNamee, Georgia and Florida clays or others in which the main mineral
29  constituent is halloysite, kaolinite, dickite, nacrite, or anauxite. Fibrous clays
30  such as sepiolite and aﬁapu]gite can also be used as supports. Such clays
31 can be used in the raw state as originaily mined or can be inifially subjected fo
32  calcination, acid treatment or chemical modification.
33 ,
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29 constituent is halloysite, kaolinite, dickite,
nacrite, or anauxite. Fibrous clays 30 such as
sepiolite and attapulgite can al so be used as
supports. Such clays 31 can be used in the raw state
as originally mned or can be initially subjected to
32 calcination, acid treatnment or chem ca

nodi fication. 33 -9 | The m xture of SSZ-32X and

bi nder can be forned into a wide variety of 2

physi cal shapes. Generally speaking, the mxture can

b{s ﬂ’l tr!:ll‘?(tuf'eo FBOS 3B o RANHRER @fc%x@@?ﬁ c?a wile \%ﬂ&?bfﬂed
: r od C

as an extrudate aV|n artl
52 zaarsfanf:ansbamt Geyepil¥ sPeakinguigh naﬁgreaaﬁévgw f@mrémf a

m&?&u% I ?E%crb%% &B‘dlﬁt /&.§crr@§éh & Yxh@céhaﬁﬁgﬁ sen
In cases e

re the cat al I's nol such
ekt raestichmsixd suificint &I@eéﬁlﬂtm@ﬁ%%ﬁ mﬁtSﬁéWW&t?‘Er PR %féijnbeoe

ext rr‘é%ﬁ’%d on%ei%@srgggleﬂ%cré% o £REs AheRand tabhil 3 idnblagd,

and t hen extruded can al so 8 be steaned
& eamichgs hepgIsianain ansoeHebipdssParitig aperceide

ta;:]t at?e'ﬁfré LR 0@&:* efiSor pgﬁi@llﬁdﬁe@%nﬁﬁﬁeﬁl&ﬁﬂ@d BIHEIK can also
er nma

'y ‘treated, using calcjnatio ocC es.
Lt AR e S R e e P e
19, 00kKidsCahe ighad bafudamyis tnka tesewlly fakedpasihgdacindtoni me
ranging fromO0.5 to 5 hours, or nore, to produce a

1% pedsScal |y active product especial ly useful in
wydrocarbon conversion 15 processes 16 17 The

extru ate or art cle my t f Ioa
B e stetmihonrct BaY Pohg® 28R R0 P RGP mev
{3 owgecMMi tbt peﬂ‘bﬂ@bf firoe embmpcent Mg thy doogenatargrio p@duce a
nct| esir
o gelacly® afe RSl ol BB Sdgon
 sgirosedes.n U. S. Pat. No. 4,094,821. The G oup VII I
ﬁ% netal is preferably platinum palladiumor a

xture of the two. After loading , 22 the materia
tian Tre odliddta edpaniclaimaydhen brefurthgalsadad uségrelieafniguessuch

§4 omg ngregﬂatlo%swﬂg QIFGJngA' Vg?rﬁe’cglerg d8hardb tr%%ﬂﬁ%%%ﬁam

hvett ewax a vari et
teedunadiors Itmmygqen@s:rable to coimpregnate a modn‘ymg metal and Group

20 Vi metal at once, as disclosed in U.S. Pat. No. 4,094,821, The Group Vi

21  metal s preferably platinum, paltadium or & mixture of the two. After loading ,

22  the material can be calcined in air or ineft gas at temperatures from 500 fo

23  900°F.

24

25 Feeds

26 .

27  The instant invention may be used to dewax a variety of feedstocks ranging

28  from relatively light distiilate fractions such as kerosene and jet fuel up to high

29  boiling stocks such as whole crude petroleum, reduced crudes, vacuum towar

30 residua, cycle oils, synthetic crudes (e.g., shale oils, tars and ail, etc.), gas

31 oils, vacuum gas oils, foots oils, Fischer-Tropsch derived waxes, and other

32  heavy oils. Straight chain n-paraffins either alone or with only slightly

33  branched chain paraffins having 16 or more carbon atorns are sometimes
-10-



28 fromrelatively light distillate fractions such as
kerosene and jet fuel up to high 29 boiling stocks
such as whol e crude petrol eum reduced crudes, vacuum
tower 30 residua, cycle oils, synthetic crudes

(e.g., shale oils, tars and oil, etc.), gas 31 oils,
vacuum gas oils, foots oils, Fischer-Tropsch derived
waxes, and other 32 heavy oils. Straight chain

n- parafflns either alone or with only slightly 33
branched chain paraffins having 16 or nmore carbon

al ontefatied 1@ befein apakaxes fher fepayieikrallotien fet eil O ipgdstock

V\@X e&ene?eh? bB;ﬁﬁgﬁj%&%kab%t' Fs00f i I?ﬁteﬁm@l@ﬁ LERRAEE BEKof

genher a ing above about 350F, sjnce |1ghter
3 D eagr e aaaliss acry BERens. BRYRIT, Bagrocess s
4 anﬁérﬁdu%?ly%efﬁﬁ@&% @W;ﬁﬁb stocmyw % m:@dl@dt@ﬂ@t‘esﬁ&ks
is 4 particularly useful 2%% llat t ocks
s c HNGSIRg gRA @lsaRpRaER it % ?,C%‘fwema Oﬁ@s Eg%ﬂng oils
0f | sandkaheRRse frabithns %oé&lﬁi@ pOIhUEdeI \@ﬁbblf}»gne@t{ ko be
st ocks hetlng_‘mls g E[ﬂ t @ ]
ff acW?'BW?eaH% Sogm 3&8?‘ ' %‘fat '99H ggcksgibe 7
n&l NyedicREd buil d4tve zcaeLct @m spemré lusn&ﬂiy eho\d 35t G (BO0°F.).

st ocks W

Lub I il .ab
o Gortiesyed i e akbyritliaiists coctarons R e
Hyd r@mme&n&tte frhst;oas emee thenuemadntordain sigeificdnt ,

f this Ki d ) t |l
R R T
ahountrsalhf baray o /- feqmm;fc fsomtsmmgmwraﬁeed@efmknaﬁnthehﬁ

fge:gag'{)] %ﬁg %%er} ?er\%yﬁéhc c&r@pc@?ﬁgﬁjﬂ %t e% sﬁ)sgn(?al pchchgl)mon of .

ai ni ararfins, ol
18 angmatriokcaiad mmémmyﬂnscﬁr@mﬁlumcaﬁ@pwﬁf hs wihich

ﬁ#%@gﬁﬁ@%ﬁ%%ﬂ@%@ﬁ% Pl g Jebdtlol SOurlFl, (6 HoBleok 98-
tontparglinseartddhe kol eianazad pasalins yrgergoaemstaeading or
buri @dﬂg @cgﬁﬁrﬁl Bgid rz%rlb% rheterks RAERES AR SR bRe

sl i ght par affi'ns undergo sone cracking or
18 W@@rmm%ﬂ%d%@wﬂ GrRftfing WiithRecwaie PP er e

' wntsrol tﬁé{ttﬁe ﬁ@:d%f |pFBHu£1.t§ nelisg 8§hﬂ@’pdﬁ{t9 Qéls\lv thal BEthe %ﬁ%ck
crackin occurs i s, howeve [imted SO

¥fh at's fasc @Tedek&f P*‘BFWUQF@ ewawrwg VB‘H? Pl g ff‘i%‘?‘i??‘é
@ﬁl ow that of the feedstock 20 is reduced, thereby

A A S R e %%?@Eé%?&ks 2

: iw?;r@afo?@&@d nmammatﬁe@nbm@mm &aheaimblmhettoeskd , synthefic
I.N es I oC S(,0C

B B peiS oy P TR Pevpl B S b eBlarpdll BRiSirns,

&y ntrivesalsigiabefin hisghs, Beigk wards) tieqgiel yakes ari‘tiSmlcmz@stallme
rrml al phaol efi n waxes, slack waxes, deoil ed waxes

*EPocr ystalline 26 waxes.
27 :

28 Conditions

29 ,

30 The conditions under which the isomerization/dewaxing process of the

31  present invention is carried out generally include & temperature which falls

32 within a range from about 392°F to about 800°F, and a pressure from about

33 15 to about 3000 psig. More preferably the pressure is from about 100 to
1=



27 28 Conditions 29 30 The conditions under which
the isonerization/dewaxi ng process of the 31 present
invention is carried out generally include a
tenperature which falls 32 within a range from about
392F to about 800F, and a pressure from about 33 15
to about 3000 psig. More preferably the pressure is
fromabout 100 to -11 1 about 2500 psig. The liquid
hourly space velocity during contacting is 2
generally fromabout 0.1 to about 20, nore preferably

i 0%@%92500%8% tﬁe@ﬂgﬂdthou%/ Qaacg b&o59 3L éd?x%dtﬁg is

preferably carried out presence 0O dr ogen.

The Sapermiyfegahord- ﬁ%@%‘é?%émpf? Atefeaipy @Préla Bty gl jabgut
Vs t hg Ny éo%f%ﬁﬁng{ Ts%@%@bﬂca?r@@ Qut lﬁ tﬂeﬂar@@h’é& ol fcB¥en. The

standard cubic Teet barr el _\{ drocarbon, nore 6

ot ef BidEgRy iq mm%bﬂn BRI P LY THDR CANSe ARLAGELE 2000

csIbi g shegt1o/ddo ReindBRT duBlc fect HRYAF BARS hw?@casoon%me
product of t he tg(gesent i nvention t her

t¥ eat"8RY By 3P yaP ol #oehiHg. S’E&FH%T d ﬁy'EfP & bgre!

- can erazamentional ly carried out in the 11 presence
OL{ a nmetallic hydrogenation catalyst, for exanple,

pfati numon 12 al um na. The hydrofini shing can be

car rTichrediict @ftth@ pte@ﬁmem\&mﬁdsremaf/ bé fuptheraiegitdd asﬁlb'%f 374F

644F f 40 [
16 BatnS805 Th° Bt Stk LR b B
is dessancbeit metallfcdrydegangtioa caﬂallyS‘, foPatamplé,EpIatmum on
85 207 h N nco rat i fer ce,,
T AR A B G U e e D € Pt B PR T Eabou
ol 378 i abou@@ﬁé aoé atpoesshie of froagbditf400 gebito abdl@ 3000

Pz?‘t é{')Hy%%nég%g 1r?tk{ser%£$r?ér?s>’d%%?r}t{%w§_fl Mkl e U S Pt

exa

t@ola &@420%*6"0&15aipomom’te@b@fﬁm\rbmafeteeﬁm br oadens as
*Ehe 22 crystallites are reduced in size. In general,

or the systemof MIT structure 23 zeolites, of
Whi ch standard SSZ-32 as WAMRI&ESSS7- 32X are
fxanmples, as the 24 S, 2/A12G3 ratio di m ni shes
(greater wt% Al in the zeolite product) the 25
(333 ySTthg|swt{1@51% pizs brgpgiinedeniitaii mafgrence to the x-ray diffraction

20 patiern) S8Z-32X is really synonymous with crystallizing a very small crystal

21  example of the zeolite. The x-ray diffraction paﬁém broadens as the _

22 crystallites are reduced in size. In general, for the system of MTT structure

23  zeolites, of which standard S5Z-32 as well as SSZ-32X are examples, as the

24 $02/Al20s ratio diminishes (greater wi% Al in the zeolite product) the

25  crystallite size also diminishes.

26 :

27  Figure 1{é) compares the 8S8Z-32X peak occurrence and relative intensity

28  with that of standard $8£-32. Relative intensity is obtained when an intensity

28  vaiue is divided by a reference intensity and mulliplied by 100%, or 100 x /lo.

30 _

31 Figures 1(b) and (c) superimpose the SSZ-32X plot on the standard $SZ-32
32 plot, clearly showing the match up of major peaks. Figure 1(c) shows a more

33 detailed portion of Figure 1{b}. Table 2{a) shows the peaklisting and relative
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26 27 Figure 1(a) conpares the SSZ-32X peak
occurrence and relative intensity 28 with that of
standard SSZ-32. Relative intensity is obtained when
an intensity 29 value is divided by a reference
intensity and nultiplied by 100% or 100 x I/lo. 30
31 Figures 1(b) and (c) superinpose the SSzZ-32X pl ot
on the standard SSzZ-32 32 plot, clearly show ng the
mat ch up of maj or peaks. Figure 1(c) shows a nore 33
detailed portion of Figure 1(b). Table 2(a) shows the
peak listing and relative_-12 intensity o _ﬁs
of steneirad PSHE- qﬁa’rand@@|S§22%%)T%9§9%€?km@’f|@éaﬁaﬁwg O
Ztg %{ RS op@@%§2>@5nc5§an£a2a<sez¢zsﬁma@nﬁ%pa%d.
s y conpar ed. 4 Table 2(a) Peak
I$st|ng of standard SSZ- 32 5 2 Theta d-spacing
Rel ative |nten%$z¥ o M- peaRNisfind bO3tandAaGsz-82 11. 2 19
8.2-10.8 24 8.9 10.0 11 11.4 7.8 20 14.7 6.05 2
1%.9 5.59. 5 11.4 5.41 4 18.2 4.88 12 19.6 4.52 69

100 2393 AT 2al0 S98°BY AFPeifendyd,
3.53 36 (A) (/o) x 100
7.9 11.2 19
8.2 108 24
8.9 100 11
11.4 7.8 | 20
14.7 ' 6.05 2
15.9 5.59 | 5
11.4 5.41 4
18.2 488 12
196 4.52 69
20.1 443 ' 11
209 ¢ 4.25 | 70
21.4 4.15 9
22.8 - 3.90 100
23.9 3.73 53
- 24.0 370 58
24.7 3.61 50
25.2 3.53 36
26.0 3.43 42
282 . 3.16 11
29.4 3.03 7
31.6 2.83 13

-13-



0 26.0 3.43 42 28.2 3.16 11 29.4 3.03 7 31.6 2.83 13
6 -13 Table 2(b) - Peaks in as-made SSZ-32X 2 2
Theta d-spacing Relative (A) Intensity (% (1110 x
100) 8.03 11.0 33 8.83 10.0 6 11.30 7.83 20 15.71
5.64 3 16.34 5.42 3 18.09 4.90. 7 19.54 4.54 33
19.67 4.51 20 20.81 4.27 31 21.21 4.18 14 22.74
3.91 63 23.91 3.72 100 24.54 3.62 24 25.09 3.55 34
25.87 3.44 31 26.91 3.31 5 28.10 3.17 4 29.34 3.04

5 31.46 2.84 8 31.94 2.80 3 34.02 2.63 1 35.22
2.55 17
1 Table 2(b) — Peaks in as-made S8Z-32X

2

2 Theta d-spacing Relative

' (Aj Intensity (%)
(Iito x 100}
8.03 . 11.0 33

8.83 10.0 G
11.30 7.83 20
15.71 | 5.64 . 3
16.34 5.42 3
18.09 4.90 7
19.54 4.54 33
19.67 4.51 20
20.81 427 31
21.21 4.18 | 14
22.74 - 3.91 63

- 23.91 372 100
24.54 i 3.62 24
25.99 3.53 34

. 25.87 | 344 31
26.81 3.31 5
28.10 347 4
29.34 3.04 5
31.46 2.84 8
31.94 2.80 3
34.02 2.83 1
35.22 2.55 17
36.29 2.47 : 16

3
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36.29 2.47 16 3 -14 | EXAMPLE | SYNTHESI S OF SSzZ-32X
2 3 A preparation of the desired material was

synt hesi zed as follows: A Hastelloy 4 Cliner for a
5 gallon autoclave unit was used for the m xing of
reagents and 5 then in the subsequent thernal
treatnent. At a rate of 1500 RPM and for a 6 period
of /z hour, the follow ng conponents were m xed once
they had been 7 added in the order of description.
300 granms of a 1 Mdlar solution of NNN 8 Diisopropyl
inidazoliun1h dr oxi de wa ed into 4500 grans of
wht eEXARIEE | § §5H?SFBQF§%Z%Eg prepared as in US 4,
483, 835, Exanple 8, and then 10 subsequently was

i on- exchan

0 gachanged e, Lhs ot onl e 106 DS 19 At

agdeg ime}g%ga A a@foctaugl avit wé.Qusé&S—ch@he( mms;%fm)enw@

adde C

(26vihep BEpe o s ad r@éfm%g R At g Ry fora

9§ anBerf of BARUE, theatsiivgind dormements triere stked wnos thig had been
t t

i oo i o Sraee o soctidiny pad sl B 3 M) el of I

tge Dﬁoﬁ@pﬂhﬂn@@ﬂz@i@ﬁpﬁ;@rﬂqde@s mite intp 4986 @rarpeof water. The

St hr ﬁﬂt lgqﬂ%ea was Qrgg@c( Wﬁs ﬂuﬁ%cé’o%véxghg;ﬁ%%g%ﬁ V\tAﬁ% hsgﬁ g

hou I sub3equetifly Wasn- éRblear@yé tethe Wox;q@fogp iUing @iofad £ -X8
RPM T ti i

Mas 96 grbqrelergga{l e a@?\ép&%@?w@%ﬁg«eﬁa%‘e@g 18 92@@@%%? Ludox

3ol | AS-m:mm Dervard a0t 1106P STTrP! NEE(EB RO

d gb E%Wg S%byz a%g 4 W/'o ﬁ\ égs)%rggdo%@a%stcf Msérah'r‘ébf ssblﬁut)w@{ﬁme

several tinmes and then F%
The wateastiired 1nwa§xeam§i|uyez gtg%yr%_tipedgﬁoia}zgar@prptfqhgep g amine

ﬁg de E{%ﬁ} E@éx%%&{‘% HeSn S AWM dritaf@bbenadimidhz6Riip asrhsaind] ..

e nore standard SSZ-32 data presented
"6 Table 2(a) and it can be seen 25 that the new

RFOdULLs Bk s E?ﬁg £ fnish8d S SeMtkiaab hyad whatieddp BE8Te2
but has t he diffraction |i g%s consi de{r abl% ;
Hﬁoam‘@fm wastakexgup eyl 703 with an 8 hour ramp up time. fhe sysiem was

19 stirred at 150 RPM. The reaction was terminated so thata product was _
20 coliected after 108 hours of heating. The solids were collected by filiration
21 . (which goes very slowly; an indication of small crystats). It was subsequently
29 washed several times and then dried. The material was analyzed by x-ray
23 diffraction and the pattern is shown in Table 3. A comparison is made with
24  the more standard SSZ-32 dafa presentéd in Table 2(a) and it can be seen
25  that the new product of Example 1 is essentially related to $87-32 but has the
o6  diffraction lines considerably broadened.
27
28
29
30
31
32
33
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31 32 33 -15 Table 3 2 20 d-spacing Intensity

Rel ative (A) Intensity (%9 (I/lo x 100) 8.00 11.05
15 26 8.80 10.05 6 10 11.30 7.83 10 17 14.50 6.11
12 15.755.63 3 5 16.50 5.37 3 5 18.10 4.901 7 12
19.53 4.545 41 71 20.05 4.428 6 shoul der 10 shoul der
20.77 4.277 41 71 21.30 4.171 7 12 22.71 3.915 58
100 23.88 3.726 57 98 24.57 3.623 30 52 25.08
3.551 25 43 25.88 3.443 27 47 26.88 3.317 5 9
28.11 3.174 6 10 3 4 In a concern that the product
q ght be a mx of small cryﬁﬁﬁg§ and 5 consi derabl e
anor phous material, a TEM (Transm ssion El ectron

M croscopy) 6 analysis was carried out. The

Bcarp 6 3] vas 281 ¢ o] EPUTRT y| STUFTBr Yt areiagis

SSZ-32 (the product|was(®8 SSZ} 32X) wi t h| Vietensity (%] e

evi dence of anorphous material. The CryStﬁhBBIﬁﬁ)
8.00 11.05 - 15 25
8.80 10.05 6 , 10
11.30 7.83 10 17
14.50 6.11 1 2
15.75 5.63 3 | 5
16.50 537 | 3 5
18.10 4,901 7 12
19.53 4.545 41 71
20.0% 4.428 6 shouider 10 shouider
20.77 | 4277 41 T
21.30 AATH 7 12
22.71 5.915 58 100
23.88 3.726 57 08
24.57 3.623 30 52
25.08 3.551 25 43
25.88 3.443 27 47
26.88 3.317 5 9
28.11 3.174 6 10

In a concern that the product might be a mix of smail crystals and
considerable amorphcjus material, a TEM {Transmission Electron Microscopy)
analysis was carried out. The microscopy work demonstrated that the product
of Example 1 was quite uniformly small crystals of SSZ-32 (the product was

o ~ @ oo AW

$57-32X) with very little evidence of amorphous material. The crystallites

16~



-16 | were characterized by a spread of small, broad
| at he-1i ke conponents in the 2 range of 2001100
Angstroms. The Si 2/ A1203 ratio of this product was
29. 3 4 EXAMPLE 2 5 6 The product of. Exanple | was
calcined to 1100F in air with a ranp of 1 deg. 7
C/mn(1l.8F/ mn) and plateaus of 250F for 3 hours,
1000 F for 3 hours and 8 then 1100F for 3 hours. The
calcined material retained its x-ray crystallinity.

9 The cal cined zeolite was subjected to 2

i on- exchanges at 200F (using as has

pﬂ eVW@Uﬁ‘tWW@Yqu bhed sprigatsf &Fﬂaﬁﬂ br%d la@ejgg cg@goneﬁfﬁén R L
t % E]‘Ié eﬁ?ng@ﬁ&r%' 2the BRS/ALES #ili g etk godudt han 29.
e m

roporosity nmeasurenents 12 were expl ored,
uging a test procedure al so described in 5,252, 527.
The plg product, SSZ-32X, had sone unexpected

M
d?ffggg%ces vs. conventional SSZ- 14 32. 15 16 The
" AP adsorption ratio for SSZ-32X (Ar adsorption at 87K

8gt1 ;’Vﬁ‘ﬁé‘ piolagct R?.gxédrﬁﬂ)@q IR dRlcRRE il $HJOOB: inGail0@th zarzehp of 1 deg
ot a adsor ption at i

oF b Cipini ey anY b o os i P Spdealiy P s RETY e

T 8Ngeepf1 1@@*"550rt Dhélrd. OTirx]e dfcihen! raaiptial asibinboits x-ey crystallinity.

conventl onal SSZ-32, the SQrp

* Ran Thoganne =i s B a0 sadt g cbr ef LT

$6Z- }R)%) &f hdnren brsidusgrids@itad idedbat Noab,882,a2v . Arfgden-

absor tlon ct.ion of

drea® (g*@n%?J gl n%lrvg;as%trgi;e]lq 1?%dsanﬁﬁﬁ%ne§5?rﬁ&§¢) géﬁr){n?%urements
MR/ g weBS&pRRad, Using 30e<t PBIeB@K)also2Bsirivel ad.RHyb2Thelhe new
Sn P oS S8k T e Ao R arb R, Rl 557

mcr gpor e vol une for SSZ-32X had dropped to about 26
' O1 035 cclgm as conpared with about 0.06cc/gm for
dPandard SSZ-32. 27 28 EXANPLE 3 29 30 The
i16n- Ske hangeibiesZaBokr fEE-3PEdberrisppiionplti hegveen the

algt ' ¥él:%.t%§/ ? %shr‘%@ o'l"ﬁ%o‘i)fanrfirg]i IEtBt%l ACRRbiBdip 1 ioﬁglgﬁve

par aneter in_show %

32 t IpecsanieliB. 15l et R §- 5oandzpé%‘r3raw ingigp rangg of ‘Pﬁé 0.0
t'I%St IIJI éorﬁl%&?% th@ ‘EOﬁ\féanol%i sBals2, the Ar adsorption ratio is less than

20 0.5, typicaily between 0.35 and 0.45. The 8S57-32X of Examples 1 and 2
21  demonstrates an Argon absorption fraction of 0.62. The external surface area
22 of the crystallites jumped from about 50 mlg (SSZ-32) to 150 (SSZ-32X),
23 indicaﬁng the considerable external surface as a result of very small crystals.
24 ' -
o5 At the same time, the micropore volume for SSZ-32X had dropped to about
26 0.035 cc/gm, as compared with about 0.06¢c/gm for standard S5Z-32.
27
28 EXAMPLE 3
29
30 The ion-exchanged SSZ-32X was tested for cracking aclivity via the use of
31  the Constraint Index test. This test was an important parameter in showing
32  the unique selectivity of zeolite $SZ-32X. The iestis described in U.S. Pat.
33 No. 5252527, Example 9. Using the test conditions, standard S5Z-32
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33 No. 5252527, Exanple 9. Using the test conditions,
standard SSzZ-32 -17 | typically provides a Constraint
I ndex of 13-22 at 50% conversion and 800 F. 2 The
product of Exanple 2 of the instant application, when
run under the sane 3 procedures yields a nuch | ower
conversion of about 12% whil e maintaining 4 '
shape-sel ective behavior. 5 6 Table 4 - _
Characteristics 7 Conpari son between standard SSZ-32
and SSZ-32X 8 Standard SSZ-32 SSZ-32X

D | SQREARrovidedazobisiaihsiniéxer 13-t B0B5contersiduiend 800 F.

Silica/alumna ratio,35, 28-30 _Product [ O

1 actonoHoREra 48] ¢ §iokat ety vy, Bf it ot
| ndeprocanve Bdina Tesh Ib@YediResioBrof sbalt 18%ze)le miagrianisg
0,17 0. 01'0't04b3 10 * Ar adsorption at 87k between
the YBPEEPTENM5808WPes of 0.001 and 0.1) / (total 11
AF adsorption up to the relative pressure of 0.1) 12

13 EXAMPLE 4 14 15 T. xt I concerning this
nét erial canme fromt hﬁ Iggt icnhaav%#&i%ﬁlssoneri zati on

capabi | i ty Gemuparisohdetveaaiendasd S6&d2amd FRE-3&t al  on
tae 17 product from Exanple 2 of the instant
invention. Pd ion-exchange was 18 carried out as was

previously described in U S BaindabSS53282, 95887-32X
Exanmple 19 1. The catal-yst—was—tested—using—t+he———
pr ockitopepsidaidivar/diicau. S. Pat. MNE0 20 5, 282, 95805 .
Exanple 1. .Both the new catal yst agd a standard.,.
S_SZ-n‘@r?dB‘g;\mE’?}ap%m%fa%ﬁ’orrpar abl e 51851A1203. gavezgggut
96% BRRYEFi08oBfiordelifnat 545F0.3Bhen 422 di f f @remcero)
is that the new material of Exanple 2 of the instant
i nveBonsimirg sdex caPepgion Testrer i zat | W%sel ectivity B
75.8% vs. .a value of 64%for stan SSZ-32, 124 a5
di scPosklsizn WP S pat . No. 5,282, 958, Exanple 180

eyen though the 25 zeolite was shown to have

%)nsl Rre :g s%]ra{io!} %?§7kcfge%geinntﬂe & atltf.v\e/ iptré{ss&rgs 'é%‘é‘HM Snaso.“l) / (total
11 Ar adsorption up to the refative pressure of 0.1)

12

13 EXAMPLE 4

14 _

15 The next surprise conéerning this material came from the tesfing of

16 isomerization capabiiity using n-hexadecane as feed and Pd metal on the

17 product from Example 2 of the instant invention. Pd ion-exchange was

18  carried out as was previously described in U.S. Pat. No. 5,282,958, Example
19 1. The catalyst was tested using the procedure described in U.S. Pat. No.
00 5,282,058, Example 1. Both the new catalyst and a standard $5Z-32 powder
21  at comparabie SiO»/Al,0; gave about 96% conversion of n-C4g &t 545°F. The
20 difference is that the new material of Example 2 of the instant invention gave
23 an isomerization selectivity of 75.8% vs. a value of 64% for standard‘SSZ-BZ,
24 as disclosed in U.S. Pat. No. 5,282,958, Example 1. So even though the

25 zeolite was shown to have considerably less cracking activity in Example 3,

26 the activity for hydroconversion equals that of the standard 88Z-32 and the
| 8-



26 the act|V|ty for hydroconversion equal s that of

the standard SSZ-32 and the -18 1 selectivity is
consi derably better. One of the main distinctions
between the 2 catal ysts was that the standard SSzZ-32
produces about 13% material which is 3 C6 and | ower,
and the new zeolite reduces that nunber to 7% Liquid

yield is 4 increased and |ight end production is
reduced. 5 6 EXAMPLE 5 7 8 The catal yst of Exanple

4 was nmade, in this instance with Pt rather than Pd.

9 o1 Cakgbarty i@ r&o@a‘detréwy B@m abak pEthewsan distirBBOT Hobweed the
hours. 8 cc of

WAr e C@F@‘dgﬁﬁ &g t['@u 1{% 32 Hgo%uée?sd'a{b%ai e/z E}a&?r:éﬁ}hlch is
1% r epeh®@lowdf, bad tr@rnemr@omeeeduoghthat nurabar taf %5 00mid yivéis

cat al yst was OOF in flow ng. H2
aft 28663pY @1-.4[&?@@%8?%?3\??5 ZVEE“ uction of the :
mgtal, the 13 catalyst was used to isomerize a waxy
Ii gh%ﬁﬁt@ hydrocrackate feed, APl 14 38.9, -
h&vi wax content, and a pour point of 38 C
lee whol e Ilqui d 15 product fromthe reactor was

H tTB@ ﬁ%ttalyis C?Eggfgég Sﬁg&’s rﬁié\ﬁb ] ACthBRe wiA®t pe@ﬁér@ﬁ% Pd.

our 0|nt A standard
ssz B2lcratial yithe Rosatalys was BY 536 ;ita*ﬁé@ugﬁaoﬁ $q L gRislysh fips

gtﬁoag?«%—%%% %Wre m V\Fﬁ;l’%ﬁ%éﬁ drfd pE@@dﬂnt@ a@éiﬂé\ésleﬁeet

, enment ai ned upon usin
new ﬁgmcﬁm(erah'yla@ overgights mis et %%? Fohheeatalys efes ﬂ'@%‘d 8duced
agai 1, dd'ﬁ; @ﬁté%oﬁ%@l o Ondie. A@éﬂ#@&!&hoﬁz& thd @lbtal, the
pro 1 on,

gas e related to th
Oer mhialyshwas ypsHdo §@Iﬂ@ﬁ¥%/3 waogy gt pepiig! WW@%@\@ APl

T cmd@csa Cl T@é, hel-iquid
2%’0 %%690%% %?3‘%%3%%&&:22 8\#1 z urF{J wheB-fiqui

76. 2 prrcHam tezeador WEESAPYDIR 275 'szefLiﬁ fﬂ"ir a%’“’oé‘s %%%B‘mms
2 product farget was a -15°C pour point. A standard 8SZ-32 c:ataiy_st was also

17  prepared and treated in an analogous manner. The data in Table 5 below
18  shows the improvement which is gained upon using the new SSZ-32X as an
18 isomerization catalyst. Once again a main advantage seems to be reduced

20  light gas production, which may be related to the lower overall intrinsic acidity

21 of this hew material.

22
23 , 7 Table 5
24
Zeolite Wit% Product C1-C4, C5- 250-
700+ | VIAt4.1 wi% 250°F | 550°F
cst | ' '
Std 887-32 702 127 5.2 9.3 10
587-32X 75.4 129 2.4 6 | 83
25 '
26
27
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27 -19 1 EXAMPLE 6 2 3 A bound catal yst was nmade
usi ng the SSZ-32X zeolite powder, using alumna 4
bi nder, extrusion, base drying and cal ci nation,

i nci pient wetness Pt 5 inpregnation and final drying
and cal cining of the extrudate. The overall Pt 6

| oading was 0.32 wt. % After foll ow ng | oadi ng and
activation procedures 7 simlar to the |ast exanple,
atitration step was perforned by adding 200 8

m cronol es nitrogen (as tributyl am ne) per gm

cat al.yst Eg s catalyst was 9 then tested on a waxy
1@0hﬁ%§ﬁ?b ackate feed containing 10% wax and a 10
pgur poi nt of +32C. Process conditions used were a.

-1, 4000 . | i o
i A SPHRL R G i g eSS 32K AR BBl ushBlinine
and bﬂ;él,’eché)bﬂ.xs;ohﬁmgeh&ﬁmg/w qalcma@ommﬁmﬂn’f @)@t@ﬁﬁ@ﬁ when

bot t du t
cir arperelrb A (385 g fAchiblr e ORI RS Bclah e
16 ohbdihgeds Msenwtt e Afeethlvwng oatiag pedawivetrreprasariiear
d ¢
Do A B Al S PR ang 20

- 5 t mnorom@eszﬁﬁomm@aémbumamrrpbpemgm Sty ydwmiis coglyeipLes
soI ‘J}*Na &]{% dotia Svaxy% ZROhIdr SerRIERAEQL MDA WL aHsa

aV|n nposition, as syntheslzed and
tiRe ammmmqfsf@@x Brocﬁﬁﬁ ecaelifgnspsepnreEe & AHPYLT o€ hr-1, 4000

- gxi d f .
2B O i OO ot 2

4R aRlelthe eesearedesgld and VigRpesd ¥hanRbIGHsH©
_ g‘%' OWRY isbkibhred Mithi sSQRA PP ¥brh A sd@zs&tz_m sratcomparednslresults
i

an " am ne, the zeolite hav

{ ¢ PelerPoRER fEend 'Swﬂgaiaé’fegc“ﬂg% W@V ﬁ?wa@‘%/%&a‘% gfte fram

GgNCeRhiAt Iser- ﬁ zddtel Argferied vieldan Vi beernd @inge of -5 to -
concentratlon of é&ﬁw The zeolite of claim1l wherein

|§5§%W€@F§H°¥W %Y Poup consisting of N
met hyl - N -i sopropyl -i m dazolium cation and N,
N -diisopropyl- imdazolium cation. 3. The zeolite
of claiml, wherein Q is selected fromthe group
consi sting of isopropyl, isobutyl, isopentyl,
neopentyl or nonoethyl am ne. 4. The zeolite of claim
1 which has a constraint. index in the range from8
to 30. :

-20-



5. The zeolite of claim1, which has a silica/alunina.
ratio in the range from20 to 40. 6. The zeolite of
claim1, which is prepared by thermal treating the
zeolite at a tenperature of from 200C (392F) to 820C
WHAT 150BHMED?S : The zeolite of claim 1 which is ion
exchanged with hydrogen anmoni um rare earth net al ,
Goup I1A netal or oup VI11I
1. zdoksdiEe efegledi M, af\Aﬁ%Lfeé’Pﬁ i z‘é}‘ ‘Tt arré?%ﬁ’os”'%
| lseTtﬁ?tz@b Sind th th@ahujlzurodél ddte nettats chreleoetdsudfediden alshe '
zeglite B h
@PW% 9095 niBEaﬁs& i% dﬁt fr\S'? R ég (o f;:.s $2RLB) 8,

: ec rom groups consi Stl ng
-oﬁmmmmss almalkdalametlatammt zad R @t’th@ﬁum afr @ %Nt'%ﬂw*ﬁ! s,

. neo IRboa angmuggéa?,%ﬁ%q“ @f%ﬂ arfihé, QR dd e hBARPEBS XUEY

drﬁractlon lines of Table 2(b), wherein the molar conceniration of Qy is greater

" than the motlar concentration of Q..

2. The zeolite of claim 1 wherem Qg is selected from the group consisting of N-
methyl-N' lsopropyl -imidazolium cation and N, N'-diisopropyl- imidazolium

cation.

3. The zeolite of claim 1, wherein Q, is selected from ihe group consisting of

isopropyl, isobutyl, isopentyl, neopentyl or monoethyl amine.

4. The zeolite of claim 1 which has a constraint index in the range from 8 to 30.

2. The reolite of claim 1, which has a silica/aiumina ratio in the range from 20 io
40,

8. The zeolite of claim 1, which is prepared by themmal treating the zeolite at a

temperature of from 200°C (392°F) to 820°C {1508°F).

7. The zeoiife of claim 1 which is ion exchanged with hydrogen, ammonium, rare

earth metal, Group l1A metal or Group VIl metai ions.

8. The zeolite of claim 1, wherein rare earth metals, Group liA metals, or Group

VIl metals are occluded in the zeolite,

9. The zeolite of claim 1, which contains modifying metals selected from the
groups consisting of magnesium, lanthanum, and othar rare earth metals,
barium, sodium, praseodymium, -strontium, potassium, necdymium and

calcium,

21



