qlor7oa--
[ert] ZEQUITE SSZ-32 [err] Natural and synthetlc zeolitic crystallin® .

al -t ilicates are useful as catal ysts and adsorbents. These

al uminosi | i cat es *have di st} nct REPYNGHD SHARTLSUr es sehi chjare denonstrated by
X-ray diffraction. The CrYﬁng@Mzuﬁt WYagedlef | iepageaviut i ¢s and pores which -
are character- istic of t hegrdd hﬂ%ﬁgentIQQqugslo Rdagso ptlve and cat a-
lytic properties of each c @ﬁ ainqsk e _are determned in part
by the dinensions of its p%?g&b%nd é@éﬁ"T E .qte ytility of a
particular zeolite in a paj ar apdltcati o é%e"a """ t least partly on
its crystal structure. BecHA4EEQPY r%m El Jnlnup nolecubad si eving '

character+ftics as well as their: catalytic ‘properties, _y_LaLLLne_;————

al um nosiTtcates are especially useful in"such applications as gas erhqg "

-and separation and hydrocarbon conversion. Al though nmany diThi as Bee o
crystalline alum no- silicates and ggEdirrs &szR3ge been di scl m‘m\m
a

-

05 BACKGROUND OF THE INVENTION

Natural and synthetic zeolitic crystalline
‘aluminosilicates are useful as catalysts and adsorbents.
These aluminosilicates have distinct crystal structures
which are demonstrated by X-ray diffraction. The crystal

10 structure defines cavities and pores which até character-
istic of the different species. The adsorptive and cata-
lytic properties of each crystalline aluminosilicate are
determined in part by the dimensions of its pores and
cavities. Thus, the utility of a particular zeolite in a

1S particular application depends at least partly on its

' crystal structure.

Because of their unique molecular sieving
characteristics, as well as their cataiytic properties, -
crystalline aluminosilicates are especially useful in such

20 applications as gas drying and separation and hydrocarbon
conversion. Althbugh many different crystalline alumino-
silicates and silicates have been disclosed, there is a

- continuing need for new zeolites and silicates with desira-~ .
' ble properties for gas separation and drying, hydtocarbon_

25 and chemical conversions, and other applications.

Crystalline aluminosilicates are usually
prepared from aqueous reaction mixtures containing alkali

_6: alkaline earth metal oxides, silica, and alumina.
"Nitrogenous zeolites" have been prepared from reaction

30 mixtures containing an organic templating agent, usually a
nitrogen-containing organic cation. By varying the syn-
thesis conditions and the composition of the reaction
mixture, different zeolites can be formed using the same
templating agent. Use of N,N,N-trimethyl cyclopentyl-

35 ammonium iodide in the preparation of 2eolite SS2Z-15
molecular sieve is disclosed in U.S. Patent No, 4,610,854;
use of l-azoniaspiro [4.4] nonyl bromide and N,N,N-tri-
methyl neopentylammonium iodide in the preparation of a

molecular sieve termed "Losod” is disclosed in Helv. Chim.
40 ' :



contan|ng need for new zeolites and silicates with de5|ra- bl e praperties
for 'gas separation and drying, hydrocarbon and chenical conversions, and

ot her applications. Crystalline alumnosilicates are usually prepared from
aqueous reaction mxtures containing alkali or alkaline earth netal oxides,
silica, and alunina.” "N trogenous zeolites" have been prepared from
reaction mxtures mmshatmsmm‘n@qﬁme@am c tenplating agent, usually a

ni t rogen- contalnlngL! n. By varying the syn- thesis conditions

and the conposition ﬁ ﬂ on mxture, different zeolites can be

formed using the sa enplating agent. Use of NHN-trinmethyl cyclopentyl-

ammoni um ioddi de in the preparation of Zeabkt e SSZ-15 nol ecul ar sieve is

disclosed in U S. Patent No. 4,610,854; use of 1-azoniaspiro [4.4] nonyl

brom de and N, N-tri- nethyl neogentylannnniun1iodide in the preparation of
a nol ecul ar mﬁ@t@r% " VededS7,i page sk dW.i Sider] and W. M,

Meier); use of quinuclidinium compounds to prepare a
05 = zeolite termed "NU-3" is disclosed in Eurcpean Patent
Publication No. 40016; use of 1,4-di(l-azoniabicyclo
[2.2.2.]octane) lower alkyl compounds in the preparation
of Zeolite $S2-16 molecular sieve is disclosed in U.S.
Patent No. 4,508,837; use of N,N,N-trialkyl-l-adamahéamine
10 in the preparation of zeolite SS2-13 molecular sieve is
' disclosed in U.S. Patent No. 4,544,538, The preparation
of crystalline aluminosilicates using an imidazole
template is disclosed in U.S. Patent No. 4,483,835,
 'SUMMARY OF THE INVENTION
15 We have prepared a family of crystalline
aluminosilicate molecular sieves with unique properties,
referred to herein as "Zeolite S52-32" of novel composi-
tion, and have found a highly effective method for
preparing 5S2-32. Such novel SSZ-32 has a mole ratio of
20 silicon oxide to aluminum oxide in the range of 20 to less
than 40, and has the X-ray diffréction lines of Table 1 |
below. Novel zeolite S52-32 has essentially the same _
- _' X-ray diffraction pattern as 2SM-23, described in U.S. - -
| Paténx No. 4,076,842, 1In the present invention the alumi-
25 num content is higher than previously described. The
X-ray diffraction lines are quice broad due to the very
small crystal size.

»

i As has been shown before, alﬁminum can be a
crystallization inhibitor during the synthesis of pentasil
30  zeolites. Sand and co-workers have shown that crystalli-
zation rates for ZSM-5 are lowered by increasing aluminum
content (Zeolites 1983 pg. 155). For some pentasil
zeolites sufficient quantities of aluminum prevent crys-
tallization entirely, establishing a lower boundary for
35 §i0,/A1,03 values. In other instances, a different
zeolite is obtained at a certain S§i0,/A1,03 ratio. In the .-
case of the system cited above for 2ZSM-23, a lower - '
$i0,/A1,03 is established wherein the ratio is equal to or

greater than 40. Attempts to obtain 2SM~-23 having a lower
40 ' : '



.lerr] -2- Acta (1974), Vol. 57, page 1533 (W Sieber and W M Meier); use
of quinuclidinium conpaounds to prepare a zeolite termed "NU-3" is disclosed
t n Eureopean Patent Publication No. 40016; use of 1,4-di(l-azoniabicyclo
[2.2.2. ]octane)-fUMET‘aFK—T*EBHﬁEGﬁds in the preparatlon of Zeol.ite SSZ-16
ol ecul ar si eve '%hgsrﬁ&mss}eéénmla&ds Patent No. 4,508,837; use of

N, N N-trialkyl-1-a t he preparation of zeollte SSz- 13

nmol ecul ar sieve i s MEBI ! . S. Patent No. 4,544,538. The preparation
of crystalllne al u sing an imdazole tenplate is disclosed in
U.S. Patent No. 4,483,835. [err] W have prepared a famly of crystalline
al um nospjhicate . nDIecuIar sieves-w th ubjgue properties, referred to herein
as "Zeolite SSz-32" of novel conposi- tion, and have found a highly

effective nmethod for preparing SSZ-32. Such novel SS2-32 has a nole ratio
of silicon 0%idg/Adjyahuresulitedi te the tfoermaziga of 28M+35|esssynthetic

- ferrierite (U.S. Patent No. 4,016,245, Ex. 18-25).
05 The product .of the present invention is found to
' be substantially more selective than previously described
2SM-23 zeolites which possess higher sioz/A1203 values and
larger crystals. This leads to novel, beneficial cata-
lytic uses for SSZ-32. The novel zeolite SS2-32 further

10 has a composition, as synthesized and in the anhydrous
state, in terms of mole ratios of oxides as follows:

(0.05 to 2.0)Q,0:(0.1 to 2.0}M50:A1,033(20 to less than
40)5i0, wherein M is an alkali metal cation, and Q is an |
N-lower alkyl-N'-isopropyl-imidazolium cation and prefera-

15 bly an N,N'-diisopropyl-imidazolium cation, or N-methyl-
N'-isopropyl-imidazolium cation. The zeolite can have a
¥O,:W504 mole ratio in 'the range of 20 to less than 40
(2SM~23 as made has values >40). As prepared, the
silicasalumina mole ratio is typically in the range of

20 2551 to about 37:1. Higher mole ratios can be obtained by

' treating the zeolite with chelating agents or acids to
extract aluminum from the zeolite lattice. The
- silicatalumina mole ratio can also be increased by using :
~ silicon and carbon halides and other similar compounds.

25 Our invention also involves a method for
preparing those zeolites, comprising preparing an aqueous
mixture containing sources of N-lower alkyl-N'-isopropyl-
imidazolium cation and preferably N,N'-diiscpropyl-
imidazolium or N-methyl—N'-isoprcpyl-imidazolium. an oxide

30 of aluminum, and an oxide of silicon, and having a
composition, in terms of mole ratios of oxides, falling
within the following ranges: §i0,/A1,03, 2011 to less
than 40:1; and o/sioz, 0.05:1 to 0.50:1, and Q is N-lower .-
alkyl-N'~isopropyl-imidazolium cation and prefetably

35 N,N'-diisopropyl-imidazolium cation or N-methyl-N'-
isopropyl-imidazolium cation; maintaining the mixture at a
temperature of at least 100°C until the crystals of said

- zeolite are formed; and recovering said crystals.
Preferably, the aluminum oxide source provides
40 aluminum oxide which is in a covalently dispersed form on




than 40, and has the X-ray diffraction lines of Table 1 bel ow. Novel
zeolite SS2-32 has essentially the sane X-ray diffraction pattern as

ZSM 23, described in U S. Patent No. 4,076,842. In the present invention
the alum - numcontent is higher than previously described. The X-ray
diffraction lines are quite broad due to the very small crystal size. As
has bBeen shown before, alum numcan be a crystallization inhibitor during
t he synthesis of pentasil zeolites. Sand and co-workers have shown that
crystalli- zation rates for ZS-5 are | owered by increasing alum num cont ent
~(Zeolites 1983 pg. 155). For sone pentasil zeolites sufficient quantities
of alum n@gp prevent crys- tallization entigely, establishing a |ower
boundary for [err] values. In other instances, a different .zeolite is
obtained at a certain [err] ratio. In the ease of the system cited above
for ZSM 23, a didvieza[ dr.el, ;i $hesadumiohsdatbes care téevakently dondedl to or

greater than %rﬂ&@%eﬁoaQ%' RoZ8WV1 23002V fifle pté¥é¥red aluminum
05 oxide source seems to slow down the formation of other
zeolite-type. impurities.
"DETAILED DESCRIPTION OF THE INVENTION
Novel SSZ%2-32 zeolites, as synthesized, have a
crystalline structure whose X-ray powder diffraction
10 pattern shows the following characteristic lines:

TABLE'i
. d/n . N . Into I(IQ
15 ) 11.05 .26
10.05 = . 10
7.83 17
4,545 _ - 71
4.277 : 71
3.915 . 100
3.726 98

20 .

The X-ray powder diffraction patterns were
determined by standard techniques. The radiation was the
K-alpha/doublet of copper and a scintillation counter .
spectrometer with a strip-chart pen recorder was used. '

25 The peak heights I and the positions, as a function of 2 ©
.where & is the Bragg angle, were read from the spectrome- '
ter chart. From these measured values, the relative
intensities, 100I/1,, where I, is the intensity of the
strongest line or peak, and d, the interplanar spacing in
30 Angstroms corresponding to the recorded lines, can be
calculated. The X-ray diffraction pattern of Table 1 is
characteristic of novel SSZ-32 zeolites. The zeolite
produced by exchanging the metal or other cations bresent
in the zeolite with various other cations yields substan-
35 tially the same diffraction pattern although there can be
minor shifts in interplanar spacing and minor variations
" in relative intensity. Minor variations in the diffraction
. pattern can also result from variations in the organic
compound used in the preparation and from variations in
40 the silica-to-alumina mole ratio from sample to sample.



[eri] -3; [err] resulted in the formation of ZSM 35 a syn etic ferrierite
(U.S. Patent No. 4,016,245, Ex. 18-25). Thée product of the present

i nventi-on is found‘To*be~sub§L§QLL§;£g nore sel ective than previously
descri bed. ZSM 23 zegl.ites which possess higher [err] values and |arger
crystals. This Ieadsl ae lgen;t?gg@e{,icial cata- lytic uses for SSZ-32. The

novel zeolite SSZ-32 conposition, as synthesized and in the
anhydrous state, in § rati os of oxides as follows: (0.05 to
22.0)[err] (0.1 to 2.0)[err]:( | ess than [err] wherein Mis an al kal
metal catjon, and Qis an N |lower alkyl-N -isopropyl-imdazolium cation and
prefera- y an N,N'-diisopropyl-inidaaﬂﬁTnncation, or N-nethyl -

N -isopropyl -i.m dazolium cati-on. The zeolite can have a [err] nole ratio in

the range of 201L%nk€tan' R bd R atRoR IS 1R EQY S
' diffraction pattern. Notwithstanding these minor pertur-
05 pations, the basic crystal lattice structure remains
. unchanged. _ |
Novel S§S2-32 zeolites can be suitaﬁly prepared
from an aqﬁeous solution containing sources of an alkali
metal oxide; N-lower alkyl-N'-isopropyl-imidazolium cation
10 and preferably N,N'~diisopropyl-imidazolium cation or
N-methyl-N'-isopropyl-imidazolium cation, an oxide of
aluminum, and preferably wherein the aluminum oxide source
provides aluminum oxide which is in a covalently dispersed
form on silica, and an oxide of silicon. The.reaction
15 mixture should have a composition in terms of mole ratios
falling within the following ranges:

Broad . Preferred
20 $i0,5/A150; '20-less than 40 - 30-35
OH™/Si04 - ' 0.10-1.0 . 0.20-~0.40
Q/Si0, 0.05-0,50 -0.10-0,20
m*/sio, 0.05-0.30 0.15-0.30
- - Hp0/8i05 20-300 : 25-60
25 o/o+m* a 0.25-0.75 0.33-0,67
wherein Q is an N-lower alkyl-N'-isopropyl-imidazolium
cation.and preferably an N,N'-diisopropyl-imidazolium
30 .cation or N-methyl-N'-isopropyl-imidézolium cation. M is
an alkali metal ion, preferably sodium or potassium. The
- organic cation'cohpound which acts as a source of the
quaternary ammonium ion employed can provide hydroxide
ion. | o
35 ‘The cation component Q, of the crystallization
mixture, is preferably derived from a compound of the
formula ' ' '
R—l{ N_t..c}i/cu3 Ae
40 \/ \CHj



silicactalumna nole ratio is typically in the range of 25:1 to about 37:1
"Higher nole ratios can be obtained by treating the zeolite with chel ating
agents or acids to extract alum numfromthe zeolite lattice. The
silica:alumna nole ratio can_also be increased by using silicon and carbon
hal i des and other simlar. conpounds Qur invention also.involves a nethod
for preparing th@ﬁgﬂﬁeeksmmm r|S|ng preparing an aqueous m xture
cont ai-ni ng source y N -isopropyl - imdazoliumcation and
-preferably N, N - dazollun1or
met hyl - N'-|sopr -|n1 azollun1 an oxide of alum num and an oxi de of

silicon ad haV|ng a conposition, in tergs of nole ratios of oxides,
- falling within the follow ng ranges: [err], 20:1 to less than 40:1, and
[err], 0.05:1 to 0.50:1, and Qis NI ower al k | -N -isopropyl-imnmdazolium

" cation and prethersiin Ruim -lawesoptipl| contatning dmteasi garbonnagemay| - N -

i sopropyl -imdazoliumcation; maintaining t m Xture at a tenperature. of

at' | east [oesrr]ammtpdeﬁdtﬁmyysﬁgLSoﬁf-&aﬂ:d/Z idr) & 1oamEdniand
recovering said crystals. ‘\cu3 :

which' is not detrimental to the formation ef the
zeolite, Representative of the anions include halogens,
e.g., fluoride, chloride, bromide and iodide, hydroxide,
acetate, sulfate, carboxylate, etc. Hydroxide is the most
preferred anion. . .
The reaction mixture is prepared using standard
zeolitic preparation techniques. Typical sources of
aluminum oxide for the reaction mixture include aluminates, -
alumina.'and aluminum compounds, such as aluminum-coated
silica colloids, Al,;(SO,)3, and other zeolites.,
In a preferred method of preparing zeolite
§82-32, we have found that providing sources of aluminum
oxide to a zeolite synthesis mixture wherein the aluminum
oxide is in a covalently dispersed form on silica allows
zeolites with increased aluminum content to be crystal-
lized. In one preferred approach zeolites of pentasil
‘structure and lower Si0,/Al,0; values (approximately 10)
can be used as aluminum oxide sources or feedstocks for
the synthesis of zeolite SS2-32. These zeolites are
recrystallized to the new SSZ-32 zeolite in the presence
of the cation component Q defined above. Mordenite and
ferrierite zeolites constitute two such useful sources of
aluminum oxide or feedstocks. These latter zeolites have
. also been used in the'crystallization of 2SM-5 and 2SM-11

¢ 30 (U.s. Patent No. 4,503,024). 1In another preferred approach
wherein the aluminum oxide is in a covalently dispersed

' form on silica i{s to use an alumina coated silica sol such
as that manufactured by Nalco Chem. Co. under the product
name 1SJ612 (26% SiO,, 4% Alp03). This sol is particu-
larly useful in producing very small crystals with high
catalytic activity. 1In addition to providing novel §S2-32
with high aluminum content, use of the sol generares
crystallites of less than 10003 (along the principal axis)
with surprisingly high shape selectivity.

10

15

- 20

25

35

40



Preferably, the al um num oxi de source provides al um num oxide which is in a

“coval ently di spersed formon [err] -4- silica, i.e., the alum num atons
are coval ently bonded through oxygen atons to silicon. The preferred
al’'unmi num oxi de source e seefrs—ta_s| ow down the formation of other

-zeolite-type i mpuIThi ks, DETAILED DESCRIPTICN OF THE | NVENTI ON Novel SSz-32
zeolites, as synth ced ystal line structure whose X-ray powder
diffraction patter W’ i | owi ng characteristic lines: [err] d/n
Int. [err] 11.05 6 10. 05 10 7.83

17 _

0l

Indeed, the catalytic performance of SSZ-32, in
the hydgogen-form. is such that high conversions can be
i 05 obtained while the shape selectivity is manifested by
‘Constraint Index values (as defined in J. Catalysis 67,
page 218) of 13 or greater and preferably from 13 to 16.
Determination of Constraint index is also disclosed in
~U.S. Patent No. 4,481,177. 1In general, lowering the crys-
10 tallite size of a zeolite may lead to decreased shape
selectivity. This has been demonstrated for 2SM-5 reac-
tions involving aromatics as shown in J. Catalysis 99,327
(1986). In addition, a zeolite ZSM-22, (U.S. Patent
~ No. 4,481,177) has been found to be closely related to
15 ZsM-23 (J. Chem. Soc. Chem. Comm. 1985 page 1117). 1In the
above reference on 2SM=22 it was shown that ball-milling
the crystallites-ptoduced a catalyst with a constraint
index of 2.6.. This is a surprisingly low value for this
material given other studies which indicate that it is a
20 yery selective 10-ring pentasil (Proc. of 7th Intl.
Z2eclite Conf. Tokyo, 1986, page 23). Presumably the ball-
milling leads to a less selective but more active
- *  catalyst, by virtue of producing smaller crystallites.
) In this regard it is quite surprising to £ind
25 that novel zeolite $S2-32 shows such high shape selec~
tivicy, giveh its high catalytic activity and very small
~crystallite size. '
Typical sources of silicon oxide include
silicates, silica hydrogel, silicic acid, colloidal
30 gilica, fumed silicas, tetraalkyl orthosilicates, and
silica hydroxides. Salts, particularly alkali metal
halides such as sodium'éhlorido. can be added to or formed
in the reaction mixture. They are disclosed in the
literature as aiding the crystallization of zeolites while

35  preventing silica occlusion in the lattice.

The reaction mixture is maintained at an
elevated temperétu:e until the crystals of the zeolite
are formed. The temperatures during the hydrothermal
crystallization,étep are typically maintained from about

. 40 '

140°C to about 200°C, preferably from about 160°C to about



4.545 | ' 71 4.277 ' 71 3.915 100 3.726
98 The X-ray powder diffraction patterns were determ ned by standard
techni ques. The radiratten-was _the K-al pha/doublet of copper and a
scintillation counger sFectroneter wWith a strip-chart pen recorder was
used. The peak hei ghgecctHasBeentReslage@si ti ons, as a function of 2 [err] where
e is the Bragg angl l romthe spectrone- ter chart. Fromthese
measur ed val ues, t i(ff ensities, 1001/10, where [err] is the )
intensity of the strongest |line or peak, and d, the interplanar spacing in
Angstrons corresponding to the recorded |lines, can be cal cul ated. The X-ray
diffractigp pattern of Table 1 is charactgwi stic of novel SSZ-32 zeolites.
The zeolite produced by exchanging the netal or other cations present in

the zeolite with various other cations yields substan- tially the sane
diffracti on patgoe aaldt hosghptaéercably GeomiabnutsiTNPC ko aboet pladeec.

sQacing and MpQl MYsh@aih928tion period is typically greater than 1 day
' 05 and preferably from about 5 days to about 10 days, _
- The hydtbthetmal crystallization is conducted
under pressure and usually in an autoclave so that the
' reaction mixture is subject to autogenous pressure. The
reaction mixture can be stirred during crystallizétion.

10 _ Once the zeolite'crystals have formed, the solid
product is separated from the reaction mixture by standard
mechanical separation techniques such as filtration. The
crystals are water-washed and then dried, €.g., at 90°C to
150°C for from 8 to 24 hours, to obtain the as synthesized,

15 zeolite crystals. The drying step can. be performed at
atmospheric or subatmospheric pressures. ,

' During the hydrothermal crystallization step,
the crystals can be allowed to nucleate spontaneously from
the reaction mixture. The reaction mixture can also be

20 seeded with S$S2-32 or 2SM-23 crystals both to direct, and
accelerate the crystallization, as well as to minimize '
the formation of undesired aluminosilicate contaminants.

- 1f the reaction mixture is seeded with crystals, the con- -
centration of the organic compound can be reduced, but it

25 is preferred to have some organic compound present, e.g.,

' an alcohol. _ .

The synthetic zeolites can be used as synthesized
or can be thermally treated (calcined). Usually, it is
desirable to remove the alkali metal cation by ion

30 exchange and replace it with hydrogen, ammonium, or any

. desired metal fon., The zeolite can be leached with

“chelating agents.'e.g..'EDTA or dilute acid solutions, to
increase the silicatalumina mole ratio. The zeolite can
also be steamed; steaming helps stabilize the crystalline

35  lattice to attack from acids. The zeolite can be used in
intimate combination with hydrogenating components, such
as tungsten, vanadium, molybdenum, rhenium, nickel,
cobalt, chromium, manganese, or a noble metal, such as
palladium or platinum, fér those applications in which a '

40 hydrogenation-dehydrogenation function is desired.



in relative intensity. Mnor variations in the diffraction pattern can al so
‘result fromvariations in the _organi ¢ conpound used in the preparation and
-fromvariations in the—sitica-to-alunmina nole ratio fromsanple to sanple.
[érr] -5- Calcination can @%§Q& laesde minor shifts in the X-ray diffraction

pattern. Notwthstﬁ»m or pertur- bations, the basic crystal -
| attice structure r d . Novel SSz-32 zeolltes can be SU|tany
. prepared from an aq on contalnlng sources of an alkali neta
oxi de,  N-lower al kyl-N -isopropyl-im dazolium cation and preferably
N, N - d||sopropyl-|n1dazoI|un1cat|on or N-nethyl-N -isopropyl-imdazolium
cation, a@loxide of alum num and prefera%Ty wherei n the al um num oxi de
source provides al'um num oxi de which is in a coval ently di spersed

Typical replacing cations can include metal cations, e.g.,

_ rare earth, Group IIA and Group VIII metals, as well as

05 their mixtures. Of the replacing metallic cafiqns,

' cations of metals such as rare earth, Mn, Ca, Mg, Zn, Cd,
Pt, Pd, Ni, Co, Ti, Al, Sn, Fe and Co "are particularly
preferred. )

The hydrogen, ammonium, and metal ¢omponents can

10 be exchanged into the zeolite. The zeolite can also be
1mpregnatéd with the metals, or, the metals can be physi-
cally intimately admixed with the zeolite using standard
methods known to the art. And, the metals can be occluded
in the cr?stél lattice by having the desired metals pres-

15 ent as ions in the reaction mixture from which the §S2-32
zeolite is prepared. '

Typical ion exchange techniques involve
contacting the synthetic zeolite with a solution contain-
. ihg a salt of the desired replacing cation or cations.

20  Although a wide variety of salts can be employed, chlo-
rides and other halides, nitrates, and sulfates are
partiéularly preferred. Representative ion exchange

S techniques are disclosed in a wide variety of patents -
including U.S, Nos. 3,140,249; 3,140,251; and 3,140, 253.

25 Ion exchange can take place either before or after the

zeolite is calcined. |
‘ Following contact with the salt solution of the
desired replacing cation, the zeolite is typically washed
. with water and dried at temperatures ranging from 65°C to

30 about 315°C. After wéshtng. the zeolite can be calcined
in air or inert gas at temperatures ranging from about
200°C to 820°C for periods of time ranging from 1 to
48 hours, or mdte, to produce a catalytically active

" product especially useful in hydrocarbon conversion

35  processes.

ngatdless of the cations present in the
synthesized form of thc'zéolite, the spatial arrangement
of the atoms which form the basic crystal lattice of the

zeolite remains essentially uncbanged.- The exchanqe of
40 ‘



formon silica, and an oxide of silicon. The reaction nixture should have a
conposition in terms of nole ratios falling within the follow ng ranges:
Broad. - Preferred [err] 20-1 ess than 40 | 30-35 [err]
0.10-1.0 ' 0 20- O 40 [err] : 0. 05-0.50 . 0.10-0.20

[err] n&whwd 0. 15 0.30 [err] 20- 300
25-60 [err] u u 0.33-0.67 wherein Qis an -
N- | ower al kyl -N -i oI|un1cat|on and preferably an

N,N'-diisopropyl-lnldazol|un1cat|on or N-nmethyl-N -isopropyl-imdazolium
cation. Mpijs an al kali netal .ion, preferapby sodiumor potassium The
-organi c cation conpound whi ch acts as a source of' the quaternary anmmoni um
i on enpl oyed can provi de hydroxide ion. The cation conponent Q of the
crystallizati @ Qnanh§5|k$qﬁi§hed£bhyydeefﬁeqtfonnhheanniﬂuj dfatitiice

fornul a structures.
) 05 The aluminosilicate can be formed into a wide
variety of physical shapes. Generally speaking, the zeo-
lite can be in the form of a powder, a dranule, or a
molded product, such as extrudate having particle size
sufficient to pass through a 2-mesh (Tyler) screen and be
10 retained on a 400-mesh (Tyler) s&creen. In cases where the
' catalyst'is molded, such as by extrusion with an organic
binder, the aluminosilicate can be extruded before drYing)
or, dried or partially dried and then extruded, The zeo-
lite can be composited with other materials resistant to
15 the temperatures and other condiiions employed in organic
conversion érocesses. Such matrix materials include -
active and inactive materials and synthetic or naturally
occurring zeolites as well as inorganic materials such as
clays, silica and metal oxides. The latter may occur
20 naturally or may be in the form of gelatinous precipi-
tates, sols, or gels, including mixtures of silica and
metal oxides. Use of an active material in conjunction
- with the synthetic zeolite, i.e., combined with it, tends -
to improve the convéré@on and selectivity of the catalyst
25 in certain organic conversion processes. Inactive mate-
rials can suitably serve as diluents to control the amount
of conversion in a given process so that products can be
obtained- economically without using other means for
controlling the rate of reaction. ?tequently, zeolite
30 materials have been incorporated into naturally occurring
clays, e.g., bentonite and kaolin. These materials, i.e.,
clays, oxides, etc., function, in part, as binders for the
catalyst. It is desirable to provide a catalyst having '
good crush strength, because in petroleum refining the
35 catalyst is often subjected to rough handling. This tends
to break the catalyst down into powders which cause
problems in processing.
Naturally occurring clays which can be
cémposlted with the synthetic zeolites of .this invention

40



[err] .-6- wherein Ris lower alkyl containing | to 5 carbon atons and
prefeerably CH3, or [err] is an anion which is not detrinental to the
formation of the zeolite. Re Lesentat|ve of the anions include hal ogens,
e.g., fluoride, CDLQF+ ronlde and i odide, hydroxide, acetate, sulfate,

car boxyl ate, etc. dr Xsl‘ﬂghR la¢ele nDSt preferred anion. The reaction
m m‘ird zeolitic preparation techni ques. Typical

m xture is prep
sources of alumn e reaction m xture incl-ude al um nates,

al um na, and al um such as al um num coated silica CO||OIdS
[err], and other zeolites. - In a preferr g met hod of preparing zeolite
Ssz-32, wePhave found that provi di ng sourg s of alum num oxide to a zeolite
ﬁynthe5|s nlxture wherein the al um num

include the montmorillonite and kaolin families, which
families include the sub-bentonites and the kaolins com-

05 monly known as Dixie, McNamee, Georgia and Florida clays
or others in which the main mineral constituent is
halloysite, kaolinite, dickite, nacrite, or anauxite.
Fibrous clays such as sepiolite and attapulgite can also
be used as supports. Such clays can be used in the raw

10 state as originally mined or can be initially subjected to
calcination, acid treatment or chemical modification.

' In addition to the foregoing materials, the -
$Sz-32 zeolites can be composited with porous matrix
materials and mixtures of matrix materials such as silica,

15 alumina, titania, magnesia, silica:alumina, silica- "
magnesia, silica—zirconia. silica-thoria, silica-beryllia,”
silica-titania, titania-zirconia as well as ternary
compositions such as silica-alumina-thoria, silica-
alumina-zirconia, silica-alumina-magnesia and silica-

20 magnesxa-zirconia. The matrix can be in the form of a
cogel., ' o

_ . The SSz-32 zeolites can also be composited with
C o other zeolites such as synthetic and natural faujésites
(e.g., X and Y), erionites, and mordenites. They_Can also
25 Dbe composited with purely synthetic zeolites such as those .
- of the 2SM series, The combination of zeolites can also
be composited in a porous inorganic matrix.
Novel SSZ-32 seolites are useful in hydrocarbon
conversion reactions. Hydrocarbon conversion reactions

30 are chemical and catalytic processes in which carbon

" containing compounds are changed to different carbon
containing compounds. Examples of hydrocarbon conversior
reactions include catalytic cracking, hydrocracking, and
olefin and aromatics formation reactions, including forma-

35 tion from oxygenates. Theicatélysts are useful in other
petroleum refining and hydrocarbon conversion reactions
such as isomerizing n-paraffins and naphthenes, polymer-
'izing and oligomerizing olefinic or acetylenic compounds
such as isobutylene and butene-1, reforming, alkylating,

40 isomerizing polyalkyl substituted aromatics (e.g., meta
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oxide is.in a covalently dispersed formon silica allows zeolites with
‘increased al um num content to be crystal- lized. In one preferred approach
zeolites of pentasil structure and lower [err] values (approximately 10)
can be used as alumt-num-exi-de-seurces or feedstocks for the synthesis of

. zeol i.te SSZ-32. These zeglites are recrystallized to the new SSZ-32 zeolite
I n the presence of This S Bnent Q defimned above. Mrdenite and
ferrierite zeolites u _ such useful sources of al um num oxide or

f eedst ocks. These | have al so been used in the
crystallization of ZSM5 and ZSM 1| (U. S. Patent No. 4,503,024). In
anot her pOdferred approach wherein the arl#Tnum oxide is in a covalently
di spersed formon silica is to use an alum na coated silica sol such as

t hat manufactured b [ C . h ane A 6%
[err], 4% [er rf?fiﬁ%l)sl“:%qé)i&g)am? | ct-j'gﬁgrﬁf'?la ugxé u?gjl'-jér:\g p(;Lo’(rﬁc,'i %ﬁéépé smal |
crystal s with o ghreeids ymixtures oift penganeddkylenes anst dvighierg novel
SSZ-32 W gy higderdivénsenednt ent, use of the sol generates crystallites of

less than ferr] (along tJE%é¥f§E¥J?3'z%éi§les can be used in processing
hydrocarbonaceous feedstocks. Hydrocarbonaceous feed-
stocks contain carbon compounds and can be from many
. different sources, such as virgin petroleum fractions,

10 recycle petroleum fractions;_shale oil, liquefied coal,
tar sand oil, and, in general, can be“any carbon contain-
ing fluid susceptible to zeolitic catalytic reactions.

. Depending on the type of processing the hydrocarbonaceocus -
feed is tb'uqdergo. the feed can contain metal or be free

15 of metals, it can also have high or low nitrogen or sulfur

" impurities. It can be appreciated, however, that in
general processing will be more efficient (and the cata-
lyst more active) the lower the metal, nitrogen, and
sulfur content of the feedstock. o

- 20 The conversion of hydrocarbonaceous feeds can
take place in ény convenient modé. for example, in fluid-
ized bed, moving bed, or fixed bed reactors depending on
the types of process desired. The formulation of the
catalyst particles will vary depending on the conversion

25 process and method of operation. '

Other reactions which can be performed using the
catalyst of this invention containing a metal, e.g.,
platinum, include hydrogenation-dehydrogenation reactions,
denitfogenation and desulfurization reactions.

30 Novel 8S2-32 can be used in hydrbcarbon
conversion reactions with active or inactive supports,
with organic or inorganic binders, and with and without
‘added metals. These reactions are well known to the art,
as are the reaction conditions.,

35 - ' 88Z-32 can be used to dewax hydrocarbonaceous
feeds by selectively removing straight chain paraffins. -
The catalytic dewaxing conditions are dependent in large
measure on the feed used and upon the desired pour point.
Generally, the temperature will be between about 200°C and

40  about 475°C, preferably between about 250°C and about



wi t'h surprisingly high shape selectivity. [err] -7- Indeed, the
“catalytic performance of SSZ-32, in the hydrogen form is such that high
conversi ons can be obtained while the shape selectivity is manifested by
Constraint Index values (as defined in J. Catalysis 67, page 218) of 13 or
greater and preLePabe—frvﬁTIB"B 16. Determination of Constraint index .is

al so di scl osed |n U S @@gm&lgkd 4,481,177. In general, lowering the crys-
tallite size of ead to decreased shape select|V|ty Thi s has
been denonstrat ed ﬁﬁﬁg‘“ E c- tions involving aromatics as shown in J.
Cat al ysi g, 99, 327 d|t|on q zeolite ZSM 22, (U. S.. Patent No.
4,481, 1 ﬁ has been found to be closely P8l ated to ZSM 23 (J. Chem Soc.
Chem Comm 1985 page 1117). In the above reference on ZSM22 it was shown
t hat baII-nihgbgg. The pressure is typically bthéen about'ls_psig
and about ‘3000 psig, preferably between about 200 psig and
05 3000 psig. The liquid hourly space velocity (LHSV) pre-
ferably will be from 0.1 to 20, preferably between about
0.2 and about 10, = .
Hydrogen is preferably present in the reaction
zone during the catalytic dewaxing process. The hydrogen
10 o feed ratio is typically between about 500 and about -
30,000 SCF/bbl (standard cubic feet per barrel), prefera-
bly about 1000 to about 20,000 SCF/bbl. Generally,
hydrogen will be separated from the product and recycled
to the reaction zone. Typical feedstocks include light
15  gas oil, heavy gas oils and reduced crudes boiling about
350°F, ' | :

The SSz-32 hydrodewaiing catalyst may optionally .
contain a hydrogenatioh component of the type commonly
employed -in dewaxing catalysts. The hydrogenation com-
ponent may be selected from the group of hydrogenation
catalysts consisting of one or more metals of Group VIB
and Group VIII, including the saits. complexes and solu-

- _ tions containing such metals. The preferred hydrogenation
cataiyst is at least one of the group of metals, salts and
complexes selected from.the'group conSisting of at least
one of platinum, palladium, rhodium, iridium and mixtures
thereof or at least one from the group consisting of
nickel, moiybdenum, coﬁalt. tungsten, Eitaniuﬁ, chromium
and_miktures thereof. . Reference to the éatalytically
active metal or metals is intended to encompass such metal
or metals in the elemental state or in some form such as
an oxide, sulfide, halide, carboxylate and the like.

The hydrogenation component is present in an
effective amount to provide an effective hydrodewaxing
catalyst preferably in the range of from about 0,05 tq 5%
by weight. _ .

$§S2-32 can be 'used to convert light straight run
naphthas and similar mixtures to highly aromatic mixtures.
Thus, normal and slightly branched chained hydrocarbons,
preferably having a boiling range above about 40°C and

20
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_the crystallites produced a catalyst with a constraint index of 2.6. This
is a surprisingly low value for this materi-al given other studies which

indicdate that it is— sel ective 10-ring pentasil (Proc. of 7th Intl.
Zeolite Conf. Tokyo, aié§%¥’_555“§§Y"Presunably the ball- mlling leads to
a less selective bﬁ@ ﬂéhaB&hR e@t al yst, by virtue of producing snaller
crystallites. In t qU|te surprising to find that novel
zeolite SSz-32 sho pe selec- tivity, given its high
catalytic activity and very sna crystallite size. Typical sources of
silicon oxide include silicates, silica _hydrogel, silicic acid, coll oidal

silica, Quned silicas, tetraalkyl orthd@ﬁrlcates and silica hydroxides.
Salts, particularly alkali netal halides such as sodium chl oride, can be

Raded 15,2 ASRTSERAR, RBRFCR0EN ol SonTENd 6o ARy
sjlica occl usi anbsnaohéalah gher kanecaromabics xcontents bpicontiaced at an

05 ing the hydrocarbon feed with the zeolite at a temperature

' in the range of from about 400°C to 600°C, preferably
480°C-550°C at pressures ranging from atmospheric to
10 bar, and liquid hourly space velocities (LHSV) ranging
ftom 0.1 to 15. .

10 The conversion catalyst preferably contains a
Group VIII metal compound to have sufficient activity for
commercial use. By Group VIII metal compound as used
herein is meant the metal itself or a compound thereof.
The Group VIII noble metals and their compounds, platinum,

15 palladium, and iridium, or combinations thereof can be
used, FRhenium or tin or a mixture thereof may also be

~used in conjunction with the Group III metal compound and
preferably a noble metal compound.” The most preferred
metal is platinum. The amount of Group VIII metal present
20 in the conversion catalyst should be within the normal
range of use in reforming catalysts, from about 0.05 to
2.0 weight percent, preferably 0.2 to 0.8 weight pércent.
- " The .zeolite/Group VIII metal conversion catalyst -
' can be used without a binder or matrix. The preferred

25 1inorganic matrix, where one is used, is a silica-based
binder such as Cab-0-Sil or Ludox. Other matrices such as-
maghesia and titania can be used. The preferred inorganic
matrix is nonacidic. ' :

It is critical to the selective production of

30 aromatics in useful quantities that the conversion cata-
lyst be substantially free of acidity, for example by
poisoning the zeclite with a basic metal, e.g., alkali
metal, compound. The zeolite is usually prepared from
mixtures containing alkali metal hydroiideé and thus have

35 alkali metal contents of about 1-2 weight percent. These
high levels of alkali metal, usually sodium or potassiunm,
are unacceptable for most catalytic applications becahse.
they greatly deactivate the catalyst for cracking reac-
tions. Usually, the alkali metal is removed to low levels

40 by ion-exchange with hydrogen or ammonium jons. By alkali




.eIeVated tenperature until the crystals of the zeolite are formed. The
tenperatures during the hydrothermal crystallization step are typically
mai nt ai ned fron1abea%*f€r”T'to about [err], preferably fromabout [err] to

about - 8- [err] Bame& aceb| y f r om about [err] to about [err]. The
crystallization per| y greater than 1 day and preferably from
about 5 days to abou m hydrot hernmal crystallization is
conduct ed under pres sua Iy in an autoclave so that the reaction

"mixture is subject to autogenous pressure. The reaction m xtufe can be

stirred doding crystallization. Once theel@olite crystals ‘have forned, the
solid product is separated fromthe reaction m xture by standard nechanical
separation techniques such as filtrati.on, The cr stals are ter hed and

Chen driod, o metalycomgeund, as| used herein i meaht, elemansal gToRPRIR t ho

as SynthESIZEKhlkali metals or their basic compounds., Surprisingly.,

. 05 unless the zeolite itself is substantially free of
acidity, the basic compound is required in the present
probeés to direct the synthetic reactions to aromatics
production. - :

The amount of alkali metal necessaty to render

10 the zeolite substantially free of acidity can be calcu-
-lated using standard techniques based on the aluminum
content of the zeolite. Under normal circumstances, the
zeolite as prepared and without ion-éxchange will contain

- sufficient alkali metal to neutralize the acidity of the

15 catalyst. if a zeolite free of-alkali_metal is the start- '
iﬁg material,'alkali'metal ions can be ion exchanged into
the zeolite to substantially eliminate the acidity of the
zeolite. An alkali metal content of about 100%, or |
greater, of the acid sites calculated on a molar basis is

20'_ sufficient. Similar considerations are in order for
alkaline earth cations.

.Where the basic metal content is less than 100%

- of the acid sites on a molar basis, the test described in -

' U.S. -Patent No. 4,347,394 which pateﬁt is incorporated

25 totally herein by reference, can be used to determine if
the zeolite is substantially free of acidity.

The preferred alkali metals are sodium and
potassium., The zeolite itself can be substantially free
of acidity only at very high silicasalumina mol ratios; by

30 "zeolite consisting essentially of silica” is meant a
.zeolite which is substantially free of acidity without
base poisoning. _

. Hydrocarbon cracking stocks can be catalytically
‘cracked in the absence of hydrogen using SSZ-32 at liquid

35  hourly space velocities from 0.5 to 50} temperatures from
about 260°F to 1625°F and pressures from subatmospheric to

~ several hundred atmospheres, typically from about
abmospheric to about 5 atmospheres,

40’



Zeofite crystals. The drying step can be perforned at atnﬁspheriC'or
subat nospheri ¢ pressures. During the hydrothermal crystallization step, the
crystals can be a[{hl ‘g}%’é{iﬂés%eé%%ﬁlwe spont aneously fromthe reaction

c

m xture. The react} n al so be seeded with SSZ-32 or ZSM 23
crystals both to d EHH“! el erate the crystallization, as well as to
mnimze the forma Ted alumnosilicate contam nants. If -the

reaction mxture is seeded with crystals, the con- centration of the
organi ¢ conpound can be reduced, but it is preferred to have sone organic
conpound present, e.g., an alcohol. ‘The gynthetic zolites can be used as
synt hesi or can be thermally treated'iéélcined). Usual ly, it is
desirable to renove the al kali metal cation by ion exchange and replace it

Lol O9EN, SO g e lBdig FRalghots JMEEFELIL L 1
i ncrease the ephpesi tedinvith mixtures 6f tnorganictoxide sWpROIRS Ascaned;
steam ng ¢l pge $i aks | L 2&a i bFordl IrldKiRG catalyst.,

' The catal?st may be employed in cqnjunction_with'
traditional cracking catalysts, e.g., any aluminosilicate
heretofore employed as a component in cracking catalysts.
Representative of the zeolitic aluminosilicates disclosed

10 heretofore as employable as coﬁponent parts of crackind
catalysts are Zeolgte Y (including steam stabilized chemi-~
cally modified, e.g., ultra-stable Y), Zeolite X, Zeolite
beta (U.S. Patent No. 3,308,069), Zeolite 2K-20 (U.S.

" Patent No. 3,445,727), Zeolite ZSM-3 (U.S. Patent
" 15 No. 3,415,736), faujasite, Lz-10 (U.K. Patent 2,014,970,
~June 9, 1982), 2SM-5-type zeolites, e.g., 2SM-5, ZSM-ll,
2SM-12, 2ZSM-23, ZSM-35, 2SM~-38, 2SM-48, crystalline sili-
cates such as silicalite (U.S. Patent No. 4,061,724),
erionite, mordenite,-offretite,ichabazite, FU-1-type

20 zeolite, NU-type zeolites, L2-210-type zeolite and mix-
tures thereof. Traditional cracking catalysts containing
amounts of Na,0 less than about one percent by weight are

- generally preferred. The relative amounts of the SSZ-32
component and traditional cracking éomponent, if any, will

.25 depend at least in pért, on the selected hydrocarbon feed-
stock and on the desired product distribution to be
obtained therefrom, but in all instances an effective .
amount of SS2-32 is employed. When a traditional cracking
catalyst (TC) component is employed the relative weight

30 .ratio of the TC to the SS2-32 is generally between about
1:10 and about 500:1, desirably between about 1:10 and
about 200:1, preferably between about 1:2 and about 50:1,
and most preferably is between about 1:1 and about 20:1.

' The cracking catalysts are typically employed
35 with an inorganic oxide matrix component which may be any
"of the inorganic oxide matrix components which have been
employed heretofore in the formulation of FCC catalysts
including: amorphous catalytic inorganic oxides, e.g..

40



_lattice.to attack fromacids. The zeolite can be used in intimate

conbi nation with hydrogenati ng conponents, such as tungsten, vanadi um

nmol ybdenum rhenium_nickel, cobalt, chrom um manganese, or -a noble netal,
such as pal | adi um or ﬁrﬁrfnunr—+e+~thgse applications in which a

hydr ogenat i on- dehydnmggﬂghq %w ction is desired. - [err] -9- Typica
repl aci ng cations can cedat i ons, e. g., rare earth, Goup Il A
and G oup VIII netal g, w heir mixtures. Of the replacing netallic

cations, catrons of rare earth, M, Ca, My, Zn, Cd, Pt, Pd,
Ni , Co, T , Sn, Fe and Co are partic ﬁrly preferred The hydrogen
anmoni um &nd netal conponents can be exc anged into the zeolite. The
zeolite can also be inpregnated with the netals, or, the netals can be

physi - catalytically active'silica-algminas, clays, silicas,
aluminas, silica~aluminas, silica~zirconias, silica-

05 magnesias, alumina-borias, alumina-titanias and the like
and mixtures thereof. The traditional cracking component
and SS2-32 may be mixed separately with the matrix com-
ponent and then mixed or the TC component and SS2-32 may
be mixed and then formed with the matrix component.

10 ~ The mixture of a traditional cracking catalyst

) and §sz-32 may be carried out in any manner which results -
in the coincident presence of such in contact with the
crude oil feedstock under catalytic cracking conditions.
For example, a catalyst may be employed containing the

15 traditional cracking catalyst and a $SZ-32 in single
catalyst particles or SS2-32 with or without a matrix

component may be added as a discrete component to a
traditional cracking catalyst.

SSz-32 is especially useful as a catalyst in a

20 . process for isomerizing one or more xylene isomers in a Cg
aromatic feed to obtain ortho-, meta- and para-xylene in a
ratio approaching the equilibrium value. In particular,

_ 'xylene isomerization is used in conjunction with a sepa-
ration process to manufacture para-xylene. For example, a

25 portxon of the para-xylene in a mixed Cg aromatics stream
may be recovered by crystallization and centrifugation.
The mother liguor from the crystallizer is then reacted
under xylene isomerization conditions to restore ortho-,
‘meta-, and para-xylenes to a near'equilibrium ratio.” At

30 the same time, part of the cthylbenzene in the mother
liquor is converted to xylenes or to products which are
easily separated by distillation. The isomerate is
blended with fresh feed and the combined stream is dis-
tilled to removed heavy and light by-products. The

- 35 resultantlc8 aromatics stream is then sent to the
crystallizer to repeat the cycle,

Xylene isomerization catalysts are judged on
their ability to produce a near equilibrium mixture of
xylenes ahd_convert gthylbenzene with very little net loss

40  of xylenes. The SS2-32 type zeolites are especially



,cal[y intimately adm xed with the zeolite using standard nethods known to
the art. And, the nn%a+s~ean—b€‘ﬁécluded in the crystal lattice by having
the desired-netals At %&ﬁR& S i n the reaction mxture fromwhich the.
SSz-32 zeolite is ( I on exchange techni ques involve
contacting the synth th a solution contain- ing a salt of the
desired repl aci ng catl Al t hough a wide variety of salts can
be enpl oyed, chlo- rides and other hal i des, nitrates, and sulfates are
particularly preferred. Representative ion exchange technlques are
di scl osedoiin a wide variety of patents i=3@-udi ng U.S. .Nos. 3,140, 249;
3, 140, 251; and 3,140, 253. |on .exchange can take place either before or
after the zeolite is caIC|n FO"%%‘ contgct with the saJt solution of
the desired reptiRGHyecdn & "stﬁégi 1 i ACCOEAipgLRa| 25 ARRALEIPRAY h wat er
and dried at tfspeitatof eher ppgsent fimrartdon] isotabpribvids rd hyies washing,
the zeolite Cal A ASHVATL1bR BESc s Widh %RmpPisds U5 BldYfivy raar@' ng
from abouf®
aromatic stream containing one or more xylene isomers or
ethylbenzene or a mixture thereof, under isomerization
conditions with a catalyst comprising S§sz-32.
‘The $SI-32 may conveniently be used as an
10 aggregate in the form of pellets or extrudates. An inor-
ganic oxide binder such as gamma alumina or silica may be
employed .to provide attrition resistance.
In the vapor phase, suitable isomerization
conditions include a temperature in the range 500°-1100°F,
15 preferably 600~1050°F, a pressure in the range 0.5-50 atm
abs, preferably 1-5 atm abs, and a weight hourly space
velocity (WHSV) of 0.1 to 100, preferably 0.5 to 50,
optionally, isomerization in the vapor phase is conducted
“in the presence of 3,0.to 30.0 moles of hydrogen per mole
20 of alkylbenzene. 1If hydrogen is used the catalyst should
comprise 0,1 to 2.0 wt$ of a hydrogenation/dehydrogenation
component selected from Group VIII of the Periodic Table,
— .- especially platinum, palladium or nickel. By Group VIII
metal component is meant'the metals and thejr compounds
25 such ‘as oxides and sulfides.
In the liquid phase, suitable isomerization
conditions include a temperature in the range 100°-700°F,
a pressure in the range 1-200 atm abs, and a WHSV in the
range: 0,5-50, Optionally. the isomerization feed may
30 contain 10 to 90 wtd of a diluent such as toluene,
trimethylbenzenes, naphthenes or paraffins.
$52-32 can also be used to oligomerize straight
and branched chain olefins having from about 2 to 21 and
preferably 2-5 carbon atoms. The oligomers which are the
35 products of the process are medium to heavy olefins which
are useful for both fuels, i.e., gasoline or a gasoline
blending stock and chemicals. _ |
\ The oligomerization process comprises contacting
the olefin feedstock in the gaseous state phase with

40



~[err] to [err] for periods of tine ranging from1 to 48 hours, or nore, to
produce a catalytlcalIy,aG%+VE”ﬁ“6duct especi ally useful in hydrocarbon
conversi on processes. Regardlqm%dof the cations present in the synthesized .
formof the Ze0l jyEhed e arrangenent of the atons which formthe
basic crystal | at| lite remains essentially unchanged. The
exchange of 13\‘“\& little, if any, effect on the zeolite

| attice structure e alumnosilicate can be fornmed into a wide variety
of physical shapes. Cenerally speaking, the zeo- lite can be in the form of
a powder, a granule, or a nolded product, such as extrudate having particle.
si ze. 9*|C|ent to pass through a 2-nﬁ§WPTTyler) screen and be retalned on
a 400- nesh (Tyler) screen. In cases where the

§S2-32 at a temperature of from about 450°F to about
1200°F, a WHSV of from about 0.2 to about 50 and a hydro-

05 carbon partial pressure of from about 0.1 to about 50
atmospheres., '

- Also, temperatures below about 450°F may be used
'to oligomerize the feedstock, when the feedstock .is in the
liquid phase when contacting the zeolite catalyst. Thus,
when the olefin feedstock contacts the zeolite catalyst in
the liquid phase, temperatures of from about S0°F to about
450°F, and preferably from 80° to 400°F may be used and a

WHSV of from about 0.05:to 20 and preferably .l to 10. It
will be appreciated that the pressures employed must be
sufficient to maintain the system in the liquid phase. &as
is known in the art, the pressure will be a function of
the number of carbon atoms of the feed olefin and the
temperature. Suitable pressures include from about 0 psig
to about 3000 psig. ' ' -

The zeolite can have the original cations
associated therewith replaced by a wide variety of other
cations according to technigues well known in the art.

- Typical cations would include hydrogen, ammonium and metal
cations including mixtures of the same. Of the replacing
metallic cations, particular preference is given to

' cations of metals such ee rare earth metals, manganese,
calcium, as well as metals of Group 1I of the Periodic
Table, e.g., zinc, and Group VIII of the Periodic Table,
e.g., nickel, One of the prime requisites is that the

10

15 -

20

25

30 zeolite have a fairly low aromatization activity, i.e., in
-which the amount oflaromatics produced is not more than
~about 20% by weight. This is accomplished by using a

zeolite with controlled acid activity [alpha value) of

3 from about 0.1 to about 120, preferably from about 0.1 to

about 100, as measured by its ability to crack n—hexane.
Alpha value are defined by a standard test known

in the art, e.g., as shown in U.S. Patent No. 3.960.978

which is incorporated totally herein by reference. If

- required, such zeolites may be obtained by steaming, by
40 '



_catalyst is nolded, such as by extrusion with an organic binder, the
al um nosi l.icate can be extruded—before drying, or, dried or partially dried
and then ext ruded. The zeo- I|te can be conp05|ted with other materials

resistant to theTﬁggﬁemha ot her conditions enployed in organic
conver si on proces X materials include active and inactive
materials and synt ally occurring zeolites as well as
i norgani c materi al suc as clays silica and netal oxides. The latter may
occur naturally or may be in the form of gel ati nous precipi- tates, sols,
or gels, including mxtures of silica and getal oxi des. Use of an active

Z

~materi al PA conjunction with the synthetl eolite, i.e., conbined with it,
tends to inprove the conversion and selectivity of the catalyst in certain

Grgan ¢ CONVeIN NP SEINRT 2 1bAIBELLESITLE bt |aly® diBBeoHbLEADY YuRELY ° 8°

diluents to con rzh unt of “co VEN process so that
products can beakolnﬁﬂqfe(tfie@@ﬁoﬁi"é&lll'? Mthblﬁ Qﬁsﬁ-ng ot her means for

control i pg the rate of gsagl @an bbr A8EENt Yookt 1eghB! gasats-dave been
| ncorporat ed i nto {xk.aitnusr aalnlél/ OCC']'.efing to higher molecular weight hydro-
ca:bons including aromatic compounds. Operating tempera-
tures of 100°C-700°C, operating pressures of 0 to 1000
_psig and space velocities of 0.5-40 hr~! WHSV (weight

10  hourly space velocity) can be used to convert the C,-Cg
paraffin and/or clefins to aromatic compounds. Preferably,
the zeolite will contain a catalyst metal or metal oxide
wherein said metal is selected from the grdup consisting
of Group IB, 1IB, VIII and IIIA of the Periodic Table, and

15 most preferably gallium or zinc and in the range of from
about 0.05 to 5% by weight.

§S82-32 can be used to condense lower aliphatic
alcohols having 1 to 8 carbon atoms to a gasoline boiling
point hydrocarbon product comprising mixed aliphatic and

20 aromatic hydrocarbon. The condensation reaction'proceeds-
at a temperature of about 500°F to 1000'?} a pressure of
about 0.5 to 1000 psig and a space velocity of about 0. 5
to 50 WHSV. The process disclosed in U.S. Patent
No. 3,984,107 more specifically describes the process

25 condxtions used in this process. which patent is-

' incorporated totally herein by reference.,

' - The catalyst may be in the hydrogen form or may

be base exchanged or 1mptégnated to contain ammonium or a

metai_cation complement, preferably in the range of from
.30 about 0.05 to 5% by weight. The metal cations that may be

present include any of the metals of the Groups 1 through

VIII of the Periodic Table. However, in the case of

Group IA metals the cation content shouldlin no case be so

large as to effectively inactivate the catalyst.

35 The product of this invention can also be used
as an adsorbent, as a filler in paper, paint, and
toothpastes, and as a water-softening agent in detergents.

The following are examples for the synthesis and

characterization of novel zeolite S§8%2-32 composition.
. 40°



.clays, e.g., bentonite and kaolin. These nﬁterials I .e., clays, oxides,
etc., function, in part,. as binders for the catalyst It is desirable to
prOV|de a cataLys%Fhavrng’gﬁfa_crush strength, because i.n petrol eum

refining the catal ﬁﬁﬁkhﬁﬂﬂsubjected to rough handling. This tends to

break the cata owder s whi ch cause problens in processing.

Nat ural |y occur rﬂ [“ﬂ‘“h can be conposited with the synthetic
~zeolites of this i nclude the nontnorillonite and kaolin

famlies, which famlies include the sub-bentonites and the kaolins com
monly kngy as Dixie, MNanee, Georgia aptl=Fl orida clays or others in which
the main mneral constituent is halloysite, kaolinite, dickite, nacrite, or
anauxi te. Fibrous clays such as sepiolite and attapulgite can al so be used"

. as supports. Such clays can be used | EXAMBLESw state  as orlglnally m ned or

can be initially subjected to Example 1
) 05 - 18.73 Grams of a 0,78 M solution of
| N,N'~diisopropyl-imidazol{ium hydroxide were mixed with
44 ml of H,0 and 1.06 gms of NaOH (solid). The organo-
cation is prepared as described in U.S. Patent
No. 4,483,835, It is then ion-exchanqed to its hydroxide

10 form using AGl-X8 resin. 22.16 Grams of Ludox AS-30 are
blended into the above solution. After thorough mixing,
10.96 gms of Nalco 183612 (26% 3102. 44 31203) were added.
with mixing. Finally, milligram quantities of crystalline.'
ZSM-23, prepared as in Example 31 of U.S. Patent

15 No. 4,483,835, were added to the mix as seeds. The reac-
tion solution was stirred at 30 RPM and heated to 170°C
for 7 days. Upon washing, drying and X-ray diffraction
analysis. the reaction product was crystalline ssz-32.

Example 2

20 .Another reaction was run as in Example 1,'adding.
in sequence, 0.24 gms of NaOH, 7 ml H,0, 4.0 gms of the
template solution of Example 1, 4.0 gms of Ludox AS-30,

- and 2.55 gms of Nalco 1SJ612. Seeds from Example 1 were -
' added and the reaction was run as in Example 1. The

25 product was once again crystalline SSZ-32. Analysis
showed the Sioz/A1203 ratio to be 39.

Example 3 .
While the use of the colloidal silica with
aluminum dispersed on it (Nalco 18J612) is helpful in

30 obtaining SS2-32 zeolite with enhanced Al,0; content,
other sources of aluminum can be used, A particularly
interesting way to disperse aluminum is to use it already
incorporated into a zeolite as feedstock. Thus, aluminum
was supplied as Norton Perrierite (Si0,/Al,03=10).

3% 208 Grams of the hydtoxide template from Example 1 was
mixed with 0.93 grams of NaOH, and 13,2 grams of
Ferrierite. 78 Grams of Ludox AS-~30 were blended in and
the reaction mixture was placed in a 600 cc reactor,

stirred at 69 RPM, and heated for 8 days at 175°C. The
40 ' '
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n whi ch carbon _ Examgle 4 _
' A reaction similar to that in Example 3 was set
up except the organocation used was N-methyl-N'-isopropyl-
imidazolium as prepared in U.S. Patent No. 4,483,835 and
ion-exchanged to its hydroxide form. Synthesis at 160°C
-and 30 RPM for 6 days produced SSZ-32 zeolite without
Ferrierite as a secondary phase. '
Example 5
3.25 Grams of N,N'-diisopropyl-imidazolium
hydroxide (0.80M), 0.26 gms of NaOH and 7.15 ml H,0 were
combined. 0.55 Grams of 312(504)3.18H20 was dissolved and
finally 6.5 gms of Ludox AS-30 was blended in and a mag-.
netic teflon-coated stir bar was placed in the teflon
_reactor with the reactants. The reactor was tumbled at

30 RPM while being heated to 170°C for 10 days. The crys-

talline product after work-up and analysis was SSZ-32 with

a trace of mordenite. Tﬁa s!oz/A1203 ratio of the solids
was 35. ’ -

Example 6
A reactant mixture was prepared from 33 gms of

the témplate solution used in the previous example,
2.21 gms NaOH, 2.04 gms Na,0 A1203 3820, 64 ml H,0, and
finally 65 gms of Ludox AS-30. Seeds of ZSM-23 (0.5 gms)
as prepared by the method of U.S. Patent No. 4,483,835
were added, The reactant 5102731203 ratio was 35 and the
synthesis was carried out at 170°C for 7 days at 50 RPM.
The'product was SSZ-32 with a small amount of mordenite.
Example 7

A solution is made up by mixing 3.79 gms of
NaOH(solid), 122 ml H,0, and 53 gms of a 15.5% solution of
the N,N'-diisopropyl-imidazolium hydroxide. 65 Grams of
Ludox AS-30 is added. After thorough mixing, aliﬁuots of
16.36 gms of this soclution are transferred to the teflon
cups of Parr 4745 reactors., 2.74 Grams of Nalco 18J612
are added to each cup with stirring and the contents are-
heated at 170°C for 6 days with 30 RPM tumbling. The

acid treatnent or cheniéaf modi fication. In addition to the
foregoi ng mat eri als;—the-55Z-32—zeelites can be conposited w th porous

s of natrlx materi als such as silica, alum na,

u
titania, magnesi a, e silica- magnesia, silica- Z|rcon|a
silica-thoria, SI|I |Iica titania, titania-zirconia as well
ternary conp05|t|o ca-alum na-thoria, silica- '

conia, silica- alun1na magnesi a and silica- magnesi a-zirconi a.

can be in the formof - a cogel. The SSZ-32 zeolites can al so be

conposited with other zeolites such as ? nthetic and natural faujasites
They can al so be conposited

as



. containing conpounds are changed to -di fferent carbon containing conpounds.-
Exanpl es of hydrocarbon conversion reactions include catal ytic cracking,
hydr ocr acki ng, and-olefin-and araomatics formation reactions, including-

forma- tion fron1oxyfenagqg. The catal ysts are useful in other petrol eum

refining and hydr ﬁ-szﬁfi ¢dn reactions such as isomerizing
8 mer- izing and oligonerizing olefinic or

n-paraffins and na

acetyl eni c conmpoun ; gibut yl ene and butene-1, reformng,"

al kyl ating, isonerizing polyal kyl substituted aromatics (e.g., neta -1
2- xyleng), and disproportionating aromaRines (e.g., toluene) to provide
m xt ures of benzene, xylenes and hi gher nethyl benzenes. Novel SSZ-32
zeolites can be used in processi ng hydrocarbonaceous feedstocks.

Hydr ocar bonacpoedud eewn s skdentd fied asn pusteb 582 cd2poullR® chehical be from
many analysis showed the product to have an 8i0,/A1,03 ratio of
i 05 32.7. The representative X-ray diffraction pattern of the
as made material {s_tabulated in Table 2 below.

TABLE 2
to 20 . d/n Int 100 x I/1,
8.00 11.05 .18 26

8.80 10.05 6 . 10
11.30 . 7.83 10 17
14.50 6.11 _ O 2
15.75 ‘ 5.63 3 - 5
: . 16.50 5.37 3 5
15 18.10 4.901 7 12
©19.53 4,545 , 41 71

20,05 4.428 6shoulder l0shoulder
20.77 ' 4.277 - 4] 71
21.30 4.171 7 12
22,71 ' 3.915 58 100
23,88 3.726 $7 98
20 - 24.57 3.623 30 52
25,08 . 3551 25 43
25.88 . 3.443 27 : 47
26.88 3.317 . 8 9
28,11 : '3.174 6 10

' _ Bxamgle 8 _ _

25 . The zeolite products of Examples 1-7 were
calcined as follows. In a thin bed, the zeolite was _
brought to 540°C over a 7-hour period in a mixture of air
and nitrogen. The calcination was maintained at 540°C for

30 4 hours and then raised to 600°C and kept there for 4 more
hours. If all carbonaceous material was still not
removed, the temperature was brought to 650°C for several

~ hours. Each sample was then subjected to a sequence of ¢
NH,NO, ion-~exchanges in a 1M solution, each for 2 hours at-
35 -100°C, Pinally, the dried exchanged zeolite was calcined

at 540°C for several hours to produce. the acidic form of .
the zeolite. o |
' _ Example 9

The hydrogen form of the SSz-32 powder from

40 Example 2 (treated according to Example 8) was placed in



,dif}erent sources, such as_virgin pétroleunrfrabtions, recycl e petrol eum-
fractions, shale oil, liquefied coal, tar sand oil, -and, in general, can be
any carbon contain-_ing-flut-d-susceptible to zeolitic catalytic reactions.

Dependi ng on the type of_:L,%qQQAng t he hydrocarbonaceous feed is to
under go, . t he featis§ < tal or be free of netals, it can al so have
high or lownitro g “w I mpurities. It can be appreciated, however,
that in general p be nore efficient (and the cata- |yst nore

active) the lower the netal, nitrogen, and sul fur content of the feedstock.
The convgjgsion of hydrocarbonaceous feedgcan take place in- any convenient
node, for exanple, in fluid- ized bed, noving bed, or fixed bed reactors
dependi ng on the types of process desired. The fornulation of the catalyst
particles w lj/4"armeabzpandubg and t e tceah e SI00Cpr oaes Al andv net hod of
operati on. OflgjeuiAbA-BeEnyALEn €t Fodd ol BRUsS| Bfed & AA NSt Of
this invention contarning a“netal, e. [ati num 1-nclude

P
hydr ogen8®i ork¥fehyth ek i"oﬁfrleact‘?'b%sq minutes on stream and at

800°F the conversion was found to be 48% with a constraint

index of 14.2, thus demonstrating the novel shape

selective properties of the $52-32 described herein.
Example 10 S

10 The same catalytic evaluation carried out in
Example 9 was repeated this time using the crysialline
product of Example 7. The conversion was now 55% at 10
minutes on stream and the constraint index was 16.

' ' _ Example 11 ‘

15 | ' The catalyst used in Example 10 was employed for
conversion of methanol to hydrocarbons. At 10 minutes on
stream the conversion was 100% at 700°F with the products
mainly distributed between C; to Cg with olefins,
saturates and ‘aromatics having been formed.

20 ' , Example 12 - )

A sample of zeolite H'SS2-32 prepared according
to Examples 7 and 8 was tested for xylené isomerization
activity as follows. The pure zeolite powder was formed
into peiletS'using a hydraulic press. The pellets were

.25 then crushed and sieved to obtain 20-40 mesh granules
which were then calcined for four hours. One gram of the
calcined material was then charged to a 3/16-inch I.D.
tubular microreactor heated by an electric furnace. The

, catalyst bed was heated to BOO®F in flowing helium. The

30 ' helium was then replaced with a mixed xylene feed. The

' feed composition and reactor effluent were analyzed by gas

chromatog:aphy. Table 3 shows that the zeolite H¥SS52-32 .
produced a near equilibtium mixture of xylenes. Better
than 30% ethylbenzene conversion was obtained with only . a

35 small net loss of xylenes. '

40



.deni trogenation and desul furization reactions. Novel SSZ-32 can be used in
hydrocarbon converston—reactions—wth active or inactive supports, with,
or.ganic or |norgaqm ' er%nkﬂﬂmg i'th and w thout added netals. These
reactions are well r , as are the reaction conditions. SSZ-32
can be used to dema ceous feeds by selectively renoving

strai ght chain para alytlc dewaxi ng conditions are dependent

i n large neasure on the feed used and -upon the. desired pour point. '
Ceneral ly, the tenperature wll be between® about [err] and about [err],

pr ef er abl yp oet ween about [err] and about -25--13- [err]. The pressure is
typically between about 15 psig and about 3000 psig, preferably between

about 200 psig and 3000 psig.. The liquid hourly space velocity (LHSV) pro-
ferably will be fromO0.1 to 20, preferABLEa ween about

- ' . Xylene Isomerization Over Zeolite H*SS2~32
05 . : _
Feed Products
Temperature, °F ‘ 800
WHSV , : _ _ 5
Pressure, psig : 25
10 Composition, Wt$
non-aromatics 1.4 2.1
benzene 0.0 2.2
toluene 1.3 2.9
ethylbenzene 9.7 © 6.7
: p-xylene 9.5 19.6
is m-xylene 53.1 43.3
o-xylene 22.9 19.7
heavy aromatics 2.1 3.7
Percent EB Conversion 30.9
Percent Xylene Loss 3.3 _
20 p—xylene % approach .
to eguilibrium . - , 102

Example 13
$52-32 powder from Examples 7 and 8, and treated
25 _-according to Example 8, was ion-exchanged with palladium
as follows,
Four (4) grams of the product of Example 7
following Example 8 treatment was slurried into 43 ml H,0
and the pH was brought to 9.5 with NH,OH, 0.069 Grams of
30 PA(NH3)4°2NO3 . in 6 ml, H,0 with pH adjusted to 9.5 also:
' (NH,OH) was added slowly and stirred overnight at room

temperature. The solids are then filtered, washed, and
dried.

The ion-exchanged powder'was formed into tablets
35 which were crushed and sieved to obtain 20-40 mesh gran-
ules for testing in a microreactor. The granular catalyst-
was ‘activated by calcination in air at 250°F to 900°F over
a period of eight hours’ £ollpwed by reduction of the
palladium in flowing hydrogen at 900°F. The catalyst was
‘d tested as described in the previous example except that .



.0. 2.:and -about 10. Hydrogen is preferably present in the reaction zone
during the catalytic dewaxi ng process. The hydrogen to feed ratio is-

typi cal |y betweenpabmid nRGe: lagg@out 30, 000 SCF/ bbl (standard cubic feet
per barrel), prefe 1000 to about 20,000 -SCF/ bbl. GCenerally,
hydrogen wi ||l be s%ﬂﬁl‘ﬁ!mnﬂm I&he product ~and recycled to the reaction
zone. Typical feed I | ight gas oil, heavy gas oils and reduced
crudes boiling about 350 F. The SSZ-32 hydr odewaxi ng-catal yst' may
optional ly contain a hydrogenation conponent of the type commonly enpl oyed
_in dewaxigng catal ysts. The hydrogenati om2e¢em ponent may be sel ected from
the group of hydrogenation catal ysts consisting of one or nore netals of
Goup VIB and Group VIII, including the salts, conplexes and solu- tions
cont ai ni ng sudie netlene. ipomepizabiendprgcesycvrn iearniedalopst ats at- | east

one of the grodp-gfiglhdlthe HRbEEn8o€ WP L3Fen Sl ected from the group

or ! 2 . : m L he
consisting of'at T edet g3 oL OLA DU BEL ST LoD d S e ShMEN

Table 4. As in the previous example, SSZ-32 was shown to
produce an equilibrium mixture of xylenes with only a-
-small;net xylene loss at better than 30% ethylbenzene
conversion. The presence of hydrogen and a hydrogenation
10 catalyst (i.e., Pd) was found to inhibit catalyst fouling
and greatly increase run length compared to the'previous

A

example.
| _ TABLE 4
15 : Xylene Isomerization Over o )
Palladium Ion-Exchanged SS2-32
 Feed Products
Tempefatute, °F : . 800
20 WHSV of xylene feed y : S
Pressure, psig 150
H,/xylene molar ratio . 10
Composition, Wt%
- Non-aromatics 1.4 2.7
Benzene 0.0 2.1
25 Toluene 1.3 2.9
Ethylbenzene 9,7 6.4
P-xylene 9.5 19.6.
M-xylene 53.1 43.4
O-xylene 22.9 19.5
Heavy aromatics 2.1 3.4
30 Percent EB Conversion 32.6
: Percent Xylene loss 3.5
P-xylene § approach to 102

equilibrium '

35

40



.the}eof-or at | east one fromthe group consisting qL_ngkel, nmol ybdenum
cobalt, tungsten, titanium chromumand mXxtures thereof. Reference to the

catalytically active netal or netals igyg ' ' npass such netal or
metals in the el emsw%ﬁiﬁmﬂhsoaﬂjﬂiﬁmmﬂﬂlﬂlﬁm oxi de, sul fide,

hal i de, car boxyl at
an effective anount

The hydr ogehat Pon® cohponent is present  in
effective hydrodewaxi ng cat al yst

preferably in the range of from about 0.05 to 5% by wei ght. SSZ-32 can. be

used to convert light straight run naphthas and simlar mxtures to highly
aromatic % xtures. Thus, nornal and sligﬁ?Ty branched chai ned hydrocar bons,
preferably having a boiling range above about [err] and [err] -14- less

t han about [%ﬂr f@%rﬂw\i%rt ed to ‘prod_ucts havi ng

S 1

~ 10

15

20

30

35
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l. A zeolite having a mole ratio of silicon oxide
to aluminum oxide greater than about 20:1 to less than
40:1, and having the X-ray diffraction lines of Table 1.

2. A zeqlite having a composiﬁion,'as synthesized
and in the anhydrous state, in terms of mole ratios of

"oxides as follows: (0.05 to 2.0)Q,0:(0.1 to 2.0)M;0:

Al1,03:(20 to less than 40) Si0, wherein M is an alkali

‘metal cation, Q0 is an N-lower alkyl-N'-isopropyl-

imidazolium cation and having the X-ray diffraction lines
of Table 1. '

3. The zeolite according to Claim 2 wherein Q is an
N-methyl-N'-isopropyl-imidazolium cation, )

4, - The zeolite according to Claim 2 wherein Q is an
N,N'~diisopropyl-imidazolium cation.

5. ' The zeolite according to Claim 4 which has a

constraint index of 13 or greater.

6. A zeolite prepared by thermally treating the

zeolite of Claim 2 at a temperature from about 200°C to
g820°c. '

7. ' The zeolite according to Claim 1 or 2 wherein
said mole ratio of silicon oxide to aluminum oxide is
about 25:1 to less than 37;1.

8. - A zeolite according to Claim 1, 2 or 6 which has
undergone ion exchange with hydrogen, ammonium, rare earth
metal,. Group IIA metal, or Group VIII metal ions,

9. A zeolite accofdinq to Claim 1, 2 or 6 wherein
rare earth metals, Group IIA metals, or Group VIII metals
are occluded in the zeolite, ' '



.a substantial higher oct ane ‘aromatics content by cont act - t he
hydrocarbon feed With the zeolite at a tenperaruré”rﬁ”FHE_FE%Qe of .from

about [err] to [er t@ﬁggab lcekr] at pr
at nospheric to 10 E&ISS&E hour |y sp E‘m“m’“m“mr—is rangi ng
fromO0.1 to 15. The“ﬂ@m al yst prefetrablytcohtatns®a Goup VIl
metal conpound to had | e activity for connerC|aI use. By G oup
VII1 metal conpound as used hereln is meant the netal itself or a conpound
t hereof. The Group VIIl noble netals and their conpounds, platinum
pal | adi udd and iridium or conblnat|0n§2@ﬁéreof can be used. Rheniumor tin
or a m xture thereof nay al so be used in conjunction w.th the Goup |11

[
Vetal i pladtnam Therchbohrte itshiWphe B8MBPYRFag Fbe ROHEEE Sher i on
catal yst sho@ldimelw 8hen Gh!nmmnqmmcoma&séxhn reform ng catal ysts,
f rom abo 0.05 to 2.0 weight ‘percent, preferably 0.2 to 0.8 weight

per cent . “The yeol L tef %Ougtw'fo"?tpaz'epa Ay " 2831 2hY bt cratm 1,
comprisings '

(a) preparing an aqueous mixture containing sources
of an alkali metal oxide, an N-lower alkyl-N'-isopropyl-
10 imidazolium cation, an oxide of aluminum, and an oxide of
silicon; . _ o |
{b) maintaining the mixture at a tempefature of at
least 140°C until the crystals of said zeolite form; and
‘ (c) recovering said'crysgals.:

15

12, The method according to Claim 11 wherein the
aqueocus mixture has a composition in terms of mole ratios
of oxides falling in the ranges: Si0,/A1,05, 20:1 to less
than 40:1; Q/si0,, 0.05:1 to 0.50:1, and Q is an N-lower
20 alkyl-N'~isopropyl-imidazolium cation.

13. The method according to Claim 11 or 12 wherein
the N-lower alkyl-N'-isopropyl-imidazolium cation is
selected from the group consisting of N-methyl-N'-

25 isopropyl-imidazolium or N N'-diisopropyl-imidazolium
: cation,

14.I | The method according to Claim 11 vherein said
- aluminum oxide source provides aluminum oxide which is in
30 a covalently dispersed form on silica.

15. A process for converting hydrocarbons comprising TN
contacting a hydrocarbonaceous feed at hydrocarbon
converting conditions with the zeolite of Claim 1.,

35 . .
16. The process of Claim 15 which is a hydrocracking
process comprising contacting the hydrocarbon feedstock
under hYdrocracking conditions with the zeolite of
Claim 1. '

40



. can be used wi thout a binder or matrix. The preferred inorganic matri X,
where one is used, is a silica-based binder such as Cab-O Sil or Ludox.
. Ot her natrlces_sueh—as-nﬁqne5|a and titani € used. The preferred

“inorganic matrix is_no Qepldcéd i S critic Euit- ve production
of aromatics in qﬁ%gh t s that the §ﬁ m \W“‘“ \“\l yst be
substantlally fre L‘ or exanpl e poei seni‘hg the zeolite with a
basi c netal, conpound. The zeolite is usually prepared

fronrnixtures contalnlng aIkaIr met al hydroxi des and thus-have al kali netal

contents of about 1-2 weight percent. These high | evels of alkali netal,
usual | yO¥odi um of potassium are unacdﬂﬁfable for nost catalytic
appl i cations because they greatly deactivate the catalyst for cracking

reac- tions Usually, - gt r evel s by

I on- exchange’ Wi th hy dFé R?%ggg%rr%?n%rﬁ r}ssen&;%g aﬁlf waxie
process comptising contacting the hydrocarbon feedstock

05 under dewaxing ‘conditions with the zeolite of Claim 1.

-

18, The process of Claim 15 which is a process for
preparing a high octane product having an increased
aromatics content comprisings :

10 (a) 'contacting a hydrocarbonaceous feed which
comprises normal and slightly branched hydrocarbons having
a boiling range above about 40°C and less than about
200°C, under aromatic conversion conditions with the zeo-
lite of Claim 1, wherein said zeolite is substantially

15 free of- acidity; and

(b) recovering a higher octane, higher arcmatic
effluent. ' '

19, The process of Claim 18 wherein the zeolite
20 contains a Group VIII metal component.

20. The process of Claim 15 which is a cotalytic
crackihg process comprising the step of contacting the
hydrocarbon feedstock in a reaction zone under catalytic

25 cracking conditions in the absence of added hydrogen with
a catalyst comprising the zeolite of Claim 1,

21, . A process of Claim 15 which is a catalytic
'_cracking process comprising the step of contacting the
30 hydrocarbon feedstock in a reaction zone under catalytic
cracking conditions in the absence of added hydrogen with
a catalyst composition comprising a component which is the
“zeolite of Claim 1 and a large pore size crystalline
aluminosilicate cracking component.

35 .
22, The process of Claim 21 wherein the catalyst
composition comprises a physical mixgugo of the two
components,

40



JJerr] -25- netal conpound as used herein is meant elenental or ionic al kal
metal s or their basic-compounds—Surprisingly, unless the zeolite itself is

substantially freg, the basi ¢ compound is required Th the

e O o ey

The ahount . of al kalli
free of acidity ca ed usi ng standdrd®techri qies*based on the
al um num content of the zeollte Under nornmal circunstances, the zeolite as
prepared and w thout ion-exchange will contain sufficient alkali netal to
neutraI|§§ the acidity of the catalyst. ié a zeolite free of alkali netal
Is the stfart- ing material, alkali netaT ons can be ion exchanged into the
zeolite to substantlally el i ninate the acidity of the zeolite. An alkali
metal contentppf -aboul pYeddiesy 62l Rlaikhi21 Mhdidih ThbCtubdLathBbed On 2
nol ar basi s |s sufficient. -~ Simlar consideratjons are in ord

. components are incorporated in an inorganic matrix.

05

24, " The process of’Claim 15 which is a process for
isomerizing an isomerization feed containing an.aromaiic
Ca stream of ethylbenzene or xylene isomers or mixtures
. thereof, wherein a more nearly equilibrium ratio of
10 ortho-, meta-, and para-xylenes is obtained, said process
| comprising.cohtacting said feed under isomerization con-

version conditions with a catalyst comprising the zeolite
of Claim 1, '

15 25, The prooess of Claim 24 wherein para-xylene
content 1s enhanced and ethylbenzene content is reduced.,

26. The process of Claim 24 wherein said zeolite
contains a Group VIII metal component.

20 | _
27, . The process of Claim 26 wherein said Group VIII
metal- is platinum, palladium or nickel. |

28, . The process of Claim 24 wherein said aromatic Cg
25 mixture contains ethylbenzene, para-xylene, meta-xylene,
and ortho-xylene.

29, The process of Claim 15 which is a process for
. the catalytic conversion of lower aliphatic alcohols
- 30 having 1 to 8 carbon atoms to form gasoline boiling range
hydrocarbons which comprises contacting the alcohols under
converting conditions with a zeolite of Claim 1.

30, ' The process of Claim 29 wherein the alcohol is
35 methanol.

31. The process of Claim 29 carried out in contact
With H'SSZ"32.

40



al _kél ime earth cations. Wiere the basic netal content is |ess than 100% of
the acid sites on a nolar basis, the test described in U S Patent No.
4,347,394 which patent 15 incorporated totally herein by reference, can be

ysed.to determne i'{h'stsﬁgetﬁg(ﬂeéntﬁplhe%d substantially free of acidity. The
preferred al kali ne ]

: and potassium The zeolite itself can be
substantially free o EHDW! m! at very high silica:alumna nol ratios;
by zeolite consistin "l of silica" is neant a zeolite which is

substantially free of acidity without b g poi soni ng. Hydrocarbon cracki ng
stocks cdt be cat al ytically cracked in The" absence of hydrogen using SSz-32
at liquid hourly space velocities fromO0.5 to 50, tenperatures from about

[err] to 1625F and pressures ppsaiaeebaf "PeP S¥scLdgusever al hundred
at nospheres, typically from WM 5 at nospheres.
S . A crystalline zeolite SSZ~32 of novel compositi.on

.05 is 'prepéred using an N-lower a],kyi-N'-15_opropy1-1midazolium
cation as a template. Also disclosed is a process for
converting hydrocarbons with crystalline zeolite SsS2-32,
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[err] -16- For :this purpose t he SSz-32 catal yst: can be conposité@“ﬁffﬁws

m xtares &f

catsl'yst. The cat REBLAGEN

cracki ng cat al yst

conponent i n cracki @Y:qécs; Representative P Wrth;e
al um nosi li cates di clos

cracki ng catal yst

| NOI g ahi-6—0% NEU T as well as tradi.tional cracking

byed in conj ungT T OREH AL HERTT TSN 5
: , any al up posilicate hef ejfaf Qrgﬁapq)kuiggta§qayvﬂd 2%

A t’l’- Dd _r(... 30,

A3 £ 3
. ent parf L4
78 |'?3§d&%we'i € faged ..

cl udi'ng steahLs /Q

eretotofe aslenploya)

Q {n

A Za 1
- l_\.,UIILC T |

at abl . -
modi fijed, e.g., .ulltra-stable Y), zedlite X, Zeol{te ‘bata (U. SE¢ HPSWGCi """

3, 308, 069),

Zeol it

=20 (U'S. Paggotite s$243d| 727), Zeolite ZSN¢3 u. S

Patent No. 3,415,736), faujasite, LZ-10 (U.K. PaieR¢if OF4REEEIPHuHAS. .......
1982), ZSM5-type zeolites, e.g., ZSM5, ZSM1l, ZSM 12, ZSM 23,  ZSMr 35,
ZSM 38, ZSM 48, crystalline KGR B NITIOH i t e (U.S. Patent No.

4,061, 724)

erionite, IRYAL 8ndObihehétfe £0GPECIL Corydtdrlime
aluminosilicates are useful as catalysts and adsorbents.
These aluminosilicates have distinct crystal structures
which are demonstrated by X-ray diffraction. The crystal
structure defines cavities and pores which are character-
istic of the different species. The adsorptive and cata-
lytic properties of each crystalline aluminosilicate are
determined in part by the dimensions of its pores and
cavities. Thus, the utility of a particular zeolite in a
particular application depends at least partly on its
crystal structure.

Because of their unique molecular sieving
characteristics, as well as their catalytic properties, -
crystalline aluminosilicates are especially useful in such
applications as gas drying and separation and hydrocarbon
conversion. Although many different crystalline a2lumino-
silicates and silicates have been disclosed, there is a
-continuing need for new zeolites and silicates with desira-
ble properties for gas separation and drying, hydrocarbon
‘and chemical éonve:stons, and other applications.

Crystalline aluminosilicates are usually
prepared from aqueous reaction mixtures containing alkali
or alkaline earth metal oxides, silica, and alumina.
"Nitrogenous zeolites"™ have been prepared from reaction
mixtures containing an organic templating agent, usually a
nitrogen-containing organic cation. By varying the syn-
thesis conditions and the composition of the reaction
mixture, different zeolites can be formed using the same
templating agent., Use of N,N,N=trimethyl cycldpentyl-
ammonium iodide in the preparation of Zeolite S§S2-15
molecular sieve is disclosed in U.S. Patent No. 4,610,854;
use of l-azoniaspiro {4.4] nonyl bromidé‘and N.N,N—tri-
methyl neopentylammon;um iodide in the prepa:ationgof a
molecular sieve termeg 'tbscg' is dtzcloped iw'ggl!;_ggig;_

EEN 4 G‘




zeolite, NU-type zeolites, LZ-210-type zeolite and RﬁBLAGEMENTtSHEE -
Tradi tional cracking catal ysts containing amounts pf [err] €55 tharn about

one” percdent by wei ght are generally preferred. The|r Ipt%ﬁ Va&? nt{s |of the
SSz- 32 conponent and.traditional cracking conmponeni 9 dgpend at
| east in part, on the sel ected hydrocarbon feed- s}o [
product di-stribution to be obtained t he@ef rom but |n aI

ef fective amount of SSZ-32 is enployed. Wen a tra

catal yst CTQ) _.co t yed th of the TCto
Che Sz 32 ANty YBuicstoaBeet 5545 Gl %Pm # Beci ranly

bet ween abowMeierlc ase alioslumOOlislipiww!quum weeprepaxe 8: 2 and about
50:1, and rmﬁéonr&f Qre&me\e inquagtWegNd PR sed | 1l At ln FatbntThe cracking

o oh . it tonl N oBETR . i B Ly fre UaminindSicton have been
enpl oyed herblo‘i‘d-dqatadﬂ flowexl alkpgh cémpdifhdst i yishies pregardition
anor phous  cadfl3dd1q te' ¥eF1ie" mdiedGlarCsfeve is disclosed in U.S.

Patent No. 4,508,837; use of N,N,N-trialkyl-l-adamantamine

in the preparation of zeolite SS2-13 molecular sieve is

disclosed in U.S., Patent No. 4,544,538, The preparation.

of crystalline aluminosilicates using an imidazole

template is disclosed in U.S. Patent No. 4,483,835,

SUMMARY OF THE INVENTION :

We have prepared a family of crystalline
aluminosilicate molecular sieves with unigue properties,
referred to herein as "Zeolite SS2-32" of novel composi-
tion, and have found a highly effective method for
preparing 8S2-32, Such novel SSZ2-32 has a mole ratio of
silicon oxide to aluminum oxide in the range of 20 to less
than 40, and has the X-ray diffraction lines of Table 1
below. Novel zeolite SS2-32 has essentially the same
X-ray diffraction patterﬁ as 28M-23, described in U.S5. - -
Patent No. 4,076,842. In the present invention the alumi-
num content is higher than p:eviously described. The =~ °

i nst ances Jan

small crystal size. _

As has been shown before, aluminum can be a
crystallization inhibitor during the synthesis of pentasil
zeolites. Sand and co-workers have shown that crystalli~-
zation rates for ZSM=-5 are lowered by increasing aluminum
content (2eolites 1983 pg. 155). For some pentasil
zeolites sufficient quantities of aluminum prevent crys~-
tallization entirely, establishing a lower boundary for
8102/Af203 values. In other instances, a different
zeolite is obtained at a certain 3102/51203 ratio. In the
case of the system cited above for ZSM-23, a lower
$1i0,/A1,0;3 is established wherein the ratio.is equal to or
greater than 40, Attempts toﬂ?btain zsu723_hajiﬁb a lower
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ponent and then m xed or the TC conponent and SSZ- 32{ nd)2 N
formed with the matrix conponent. The m xgure of ajt[aditional

catal ytically active silica-aluninas, clays, silicas, alumnas,
silifa-alunminas, silica-zirconias, silica-. magnesig 3 A3
alum na-titanias and the |ike and mi xtures thereof.

cracki ng conponent and SSZ-32 may be mi xed separat¢ly with the naj%i com

t hen
g

catal yst and SSZ-32 may be carried out in any manngr whi ch resutts ijn the
coi nci dent pfesence of such in contact with the cr Ll _feedst ock funder

cat al yti c cr aSiPpdAdofdi resui tefoineckhepfarmat ion xify ASMrd5 ,ba sypkthgedc
contai ni ng thgekradicitenab, srapktaanCﬁaﬁlvﬁﬁxevris% X %%Ji%)S'ngle

catal yst particles or S é mg$hout a natrlx conmponent_ may

added as a discrete cong ﬁeﬁf°98°§ ?F ?iRRRRe, Qﬂf§2ﬁ1ﬂ9y§9““382932 is
especi al | y us®deusustantiadlysmora selective than previously described

2SM=23 zeolites which possess higher 8102/A1203 values and
larger crystals. This leads to novel, beneficial cata-
lytic uses for SS2-32. The novel zeolite SS2-32 further
has a composition, as synthesized and in the anhydrous
state, in terms of mole ratios of oxides as follows:

(0.05 to 2.0)0,0:(0.1 to 2.0)Mz01A1,05:(20 to less than
40)Si0, wherein M is an alkali metal cation, and Q is an
N-lower alkyl-N‘'-isopropyl-imidazolium cation and prefera-
bly an N,N'=-diisopropyl-imidazolium cation, or N-methyl-
N'-isopropyl-imidazolium cation. The zeolite can have a

- ¥Y0,:W5053 mole ratio in the range of 20 to less than 40

(2SM-23 as made has values >40). As prepared, the
silicatalumina mole ratio is typically in the range of
25:1 to about 37:1. Higher mole ratios can be obtained by
treating the zeolite with chelating agents or acids to
extract aluminum from the zeolite lattice. The
silicatalumina mole ratio can also be increased by using
silicon and carbon halides and other similar compounds.
Our invention also involves a method for
preparing those zeolites, comprising preparing an aqueous
mixture containing sources of N-lower alkyl-N'-isopropyl-
imidazolium cation and preferably N,N'~diisopropyl-
imidazolium or N-methyl-N'~isopropyl-imidazolium, an oxide
of aluminum, and an oxide of silicon, and having a
composition, in terms of mole ratios of oxides, falling
within the following ranges: $§i05/A1303, 203l to less
than 40:1; and Q/Si0,, 0.05:1 to 0.50:1, and Q is N-lower
alkyl-N'«isopropyl-imidazolium cation and preferably
N,N'-diisopropyl~imidazolium cation or N-methyl=-N'~-
isopropyl-imidazolium cation; maintaining the mixture at a
temperature of at least 100°C until the cryétals of said
zeolite are formed; and recovering said crystals.
Preferably, the aluminum oxide source provides
aluminum oxide which is in a covalently dispersed form on



process for isonerizing one or nore xylene isoner5|REEEQ: VA refaic feed
to aobtain ortho-, nmeta- and para-xylene in a ratio jagp Xeina i o :
equilibriumvalue. In particular, xylene isonerizatfidn j
conjunction with a sepa- ration process to nmanufactjuje %3% or
exanpl e, a portion of the para-xylene in a mxed C§ aconmtics strepn]my be
recovered by crystallization and centrifygation. The nother [iquor fyomthe
crystallizer is then reacted under xylene isonerizatrer—eenditions tho
restore ortho-, neta-, and para-xylenes to a near equilibriumratio. At the
same tine, paeuldtanhe et hythenatumi ham t comd Ay dd«i%@hﬂl?lﬁaﬂaeﬂted to

onorate i s SRESYHR Bxlefabhlis (08 SLLPRER SO B etekired B1uBlnud 7 || o
to renoved he&wydeneonrgntssymprseuelew down rehau| foama tion pfaosheri cs

streami.s theaeaqatepeypae1§§uﬁleiégzer to repeat the cycle. Xylene
| sonmeri zation catal ysts ._ dged L their .gl LY L duce a near

equi libriumm xture of ; - very little
net | oss Novel ssz-az zeolites, as synthesized, have a

crystalline structure whose X-ray powder dxifraetion
pattern shows the following characteristic lines:

¥ " TABLE 1
' d/n Int. 1/1g
11.05 | 26
10,05 10
7.83 ' 17
4.545 71
4.277 7
3.915 - 100
3.726 98

+ The X~-ray powder diffraction patterns were '
determined by standard techniques. The radiation was the
K=-alpha/doublet of copper and a sc¢intillation counter
spectrometer with a stripéchart pen recorder was used.,
The peak heights I and the positions, as a function of 2 ©
where © is the Bragg angle, were read from the spectrome-
ter chart. From these measqfed values, the relative
intensities, 1001/1,, where I, is the intensity of the
strongest line or '‘peak, and d, the interplanar spacing in
Angstroms corresponding to the recorded lines, can be
calculated. The X-ray diffraction pattern of Table 1 is
characteristic of novel SSZ-32 zeolites. The zeolite
produced by exchanging the metal or other cations present
in the zeolite with various other cations yields substan-
tially the same diffraction pattern although there can be
minor shifts in interplanar spacing and minor variations
in relative intensity. Minor variations in the diffraction
pattern can also result from variations in the organic
compound used in the preparation and from variations in
the sflica-to-alumina mole ratio from sample to sample.



of xylenes. The SSZ-32 type zeolites are especi all EPLAQEMH%@:SHEETa I n

this regard. Accordingly, an additional aspect of {h¢ present invent

on is
to provide a hydro- carbon conversion process whic nthciing a
[err] aromatic stream containing one or nore xylen | pbenzene

or a mxture thereof, under isonerization conditiogs wth a catalyst
conprising SSZ-32. The SSZ-32 may convegggntly be te in
the formof pellets or extrudates. An in0Or- ganic oxide binder such as
ganmma alumina or silica may be enployed.to provide attrition resistance. In

Eﬂe vapor Fhéchiﬁﬂtléb|éahsélgﬁléiﬁ$é"h£ﬁ&¥“dﬂi@%§ &ﬂ0£udexars§nperature in
e range e

rr er abl 50 at b
preferably 1d5¥§FgF§%g“ Eﬁ%kéfrr] ékﬁgﬁhéifngégge Bgfégﬁ 9°fv¥ﬁﬁ§u€#nbalsto
100, preferablagions,t theObasic crystal lattice structure remains

unchanged.

Novel SSZ-32 zeolites can be suitably prepared
from an aqueous solution containing sources of an alkali
metal oxide, N-lower alkyl-N'-isopropyl-imidazolium cation
and preferably N,N‘'-diisopropyl-imidazolium cation or
N-methyl-N'-isopropyl-imidazolium cation, an oxide of
aluminum, and preferably wherein the aluminum oxide source
provides aluminum oxide which is in a covalently dispersed
form on silica, and an oxide of silicon. The reaction
mixture should have a composition in terms of mole ratios
falling within the following ranges:

Broad . Preferred
$i07/A1,04 20-less than 40 30-35
OH™/510, 0.10-1.0 0.20-0.40
Q/510, . 0,05-0.50 0.10-0,20
utssio, 0.05-0.30 0.15-0.30 )
H,0/58i0, 20-300 . 25-60 B
o/o+Mt 0.25-0.75 0.33-0.67

wherein Q is an N-lower alkyl=N'-isopropyl-imidazolium
cation and preferably an N,N'-diisopropyl-imidazolium
cation or N-methyl-N'-igopropyl-imidazolium cation. M is
an alkali metal ion, preferably sodium or potassium. The
organic cation compound which acts as a source of the
quaternary ammonium ion employed can provide hydroxide
ion. .

The cation component O. of the crystallization
mixthte, is preferably derived from®a compound of the

formula
. - + /C!!3
n—-d }k—-ca a®
S . \CH3



Optionally, isomerization in the vapor phase is condueted-in.the presence

of 3.0 to 30.0 noles of hydrogen per nole of alkyl bemA@MWsm S
a

used the catal yst should conprise 0.1 to 2i0 mfgbﬁf o ol
hydr ogenat i on/ dehydr ogenati on conponent sel ecte rgm 0 ne
Pgriogic Tabl e, egpec?ally pl ati num pal | adi um or nickeﬂgﬁﬁﬂﬁtﬂﬂﬁb_lll
metal conponent is nmeant the netals and tbglr conpound such as oxiflep and
sulfides. In the liquid phase, suitable isonerizatign conditions inclbde a
tenperature in the range [err], a pressure in the rz: = and
a WHSV in the whageif). B-5d.ldwir aiNyly contaiiniageli €8t s ofafbes aEdmg-oONt ai n
10 to 90 wt % of a diluent such as tol uene, #@inethylbenzenes, napht henes or

ffins. SSZ sed\t Q Qld ] steajghi.a anched
Eﬁ;?n IoIan'i ns ﬁg\a/i gsafgi{)fne% a%?q’t{) 21de§gridgr e?gga-él yig-éncglg’b%& at oms.

Th | i goners ' re the products of th pPocess are nediumto heavy
_olgf?n;gmhich Qgigﬂs ?Lﬂ°?(ﬂé) W?Wﬁﬂis£°iéa§.f°§§§5#?ﬂe°5rt%99asoline

bl endi ng st ockzgrditéeni Repsesentative of the anions include halogens,
e.g., fluoride, chloride, bromide and iocdide, hydroxide,

acetate, sulfate, carboxylate, etc. Hydroxide is the most
preferred anion.

The reaction mixture is prepared using standard
zeolitic preparation techniques. Typical sources of
aluminum oxide for the reaction mixture include aluminates,
alumina, and aluminum compounds, such as aluminum-coated
silica colloids, Al,(S04)3, and other zeolites.

In a preferred method of preparing zeolite
§52-32, we have found that providing sources of aluminum
oxide to a zeolite synthesis mixture wherein the aluminum
oxide is in a covalently dispersed form on silica allows
zeolites with increased aluminum content to be crystal-
lized. In one preferred approach zeolites of pentasil
structure and lower Si0,/Al,03 values (approximately 10)
can be used as alqﬁinum oxide sources or feedstocks for
the synthesis of zeolite SS2Z-32. These zeolites are
recrystallized to the new SSZ-32 zeolite in the presence
of the cation component Q defined above. Mordenite and
ferrierite zeolites constitute two such useful sources of
aluminum oxide or feedstocks. These latter zeolites have
also been used in the crystallization of 2SM-5 and 2SM~-11
(U.S. Patent No. 4,503,024). 1In another preferred approach
wherein the aluminum oxide is in a covalently dispersed '
form on silica is to use an alumina coated silica sol such
as that manufactured by Nalco Chem. Co. under the product
name 15J612 (26% Si0,, 4% Al,03). This sol is particu-
larly useful in producing very small crystals with high
catalytic activity. 1In addition to providing novel 552-32
with high aluminum content, use of thé 8ol generates
crystallites of less than 10003 (along the principal axis)

- with surprisingly high shape selectivity.
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The ol i goneri zati on process conprises contactlng the ol g
t he gaseous state phase with - -19- *SSZ-32 at a tenpe
[err] td about 1200F,. a VWHSV of from about 0.2 to abou

WEEEMNT Bt
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DU ama T aT Ty ur -
carbon partial pressure of fromabout 0.1 to about 50 a nDSEQf&&ng@@Sﬂ’
t enper at ures bel ow about 450F nmay be used to oligonerixe th S K,
when the feedstock is in the liquid phas@=when contacti hgithe zeolite
zeolite catalyst i

the liquid phase, tenper tures of fr about
preferably from80 to FREe¢d nefheec %M%“f?gﬁ—%oa? 0105 to 20

catal yst. Thus, when the olefin feedstock contacts the

and pref erabkie. &yﬂpo&@n.fbrmwlisbeuampthu;zuigh ichaverBionsceanr be enpl oyed
must be suffopealhelOwiE) 8! phe' LREPSYEEFERLI LY 1ld HdhTeBUREE. by 'S known

€ pressure w

Constraint Index values (as defined in J. Catalysis 67,
page 218) of 13 or greater and preferably from 13 to 16.
Determination of Constraint index is also disclosed in
U.S. Patent No. 4,481,177. 1In general, lowering the crys-
tallite size of a zeolite may lead to decreased shape
selectivity. This has been demonstrated for 2ZSM-5 reac-
tions involving aromatics as shown in J. Catalysis 99,327
(1986). In addition, a zeolite 25M~22, (U.S. Patent
No. 4,481,177) has been found to be closely related to
24-23 (J. Chem. Soc. Chem. Comm. 1985 page 1117). 1In the
above reference on ZSM-22 it was shown that ball-milling
the crystallites produced a catalyst with a constraint
index of 2.6. This is a surprisingly low value for this
material given other studies which indicate that it is a
very selective 10~-ring pentasil (Proc. of 7th Intl.
Zeolite Conf. Tokyo, 1986, page 23). Presumably the ball-
milling leads to a less selective but more active
catalyst, by virtue of producing smaller crystallites.

In this regard it is quite surprising to f£ind
that novel zeolite S$SZ2-32 shows such high shape selec-
tivity, given its high catalytic activity and very small
crystallite size,

Typical sources of silicon oxide include
silicates, silica hydrogel, silicic acid, colloidal
silica, fumed silicas, tetraalkyl orthosilicates, and
silica hydroxides. Salts, particularly alkali metal
halides such as sodium chloride, can be added to or formed
in the reaction mixture. They are disclosed in the
literature as aiding the crystallization of zeolites while
preventing silica occlusion in the lattice.

The reaction mixture is maintained at an
elevated temperaﬁure until the crystals of the zeolite
are formed. The temperatures during the hydrothermal
crystallization step are typically maintained from about
140°C to about 200°C, preferably from about 160°C to about



1,

t he nunber of carbon atons of the feed ol efin and REELé@HHﬁEHE Hra

pressures include fromabout O psig to about 3000{p$ig. Thé“?@u

have the original cations. associated therew th replage *bﬁ‘ﬁhﬂg

of other cations according to techniques well kno in The art q
Catl | oS . Gl

cations would include hydrogen, ammonium and neta
m xtures of the same. O the replacing metallic dations, partlcula
preference is given to cations of nmetals such as rare ear e

0 ST he, Cab S (P afie pRR ALy Erof JHBuL' 170°¢ "o T foRe
prlné reqU|S|?Q% 9%’%?&&1¥?ﬁ¥Hﬂ&ﬂﬂﬁﬁ§99a4é &YPQFFi}YIQﬁé%ﬁQﬁnﬁhﬁﬂﬂ¥(ﬂ?Y
activity, eandlprmmdblwefmmwuoutf sadayst lt;osapooduwcuap snot nore than

3 . .
shout 2biooy veroft Ty TR SRR of ol i,
preferably frendepopressure andhapualdy ins %&?&PSH‘YS? ?qub&ﬁ I#"tey to crack
n-hexane. Al ppeayeiow m:&.@iﬁ‘linle(%&bﬁe%ts'fwd@lrt@gbﬁﬁﬁskﬁ%ure. The
reaction mixture can be stirred during crystallization.

Once the zeolite crystals have £ofmed, the solid
product is separated froy the reaction mixture by standard
mechanical separation techniques such as filtration. The
crystals are water-washed and then dried, e.g., at 90°C to
150°C for from 8 to 24 hours, to obtain the as synthesized,
zeolite crystals. The drying step can be performed at
atmospheric or subatmospheric pressures.

During the hydrothermal crystallization step,
the crystals can be allowed to nucleate spontaneously from
the reaction mixture. The reaction mixture can also be
seeded with 5S2-32 or 2SM-23 crystals both to direct, and
accelerate the crystallization, as well as to minimize
the formation of undesired aluminosilicate contaminants.
If -the reaction mixture is seeded with crystals, the con- -
centration of the organic compound can be reduced, but it
is preferred to have some organic compound present, €.g.,
an alcohol. o

The synthetic zeolites can be used as synthesized
or can be thermally treated (calcined). Usually, it is
desirable to remove the alkali metal cation by ion
exchange and replace it with hydrogen, ammonium, or any
desired metal ion. The zeolite can be leached with
chelating agents, e.g., EDTA or dilute acid solutions, to
increase the silicasalumina mole ratio. The zeolite can
also be steamed; steaming helps stabilize the crystalline
lattice to attack from acids. The zeolite can be used in
intimate combination with hydrogenating components, such
as tungsten, vanadium, molybdenum, rhenium, nickel,
cobalt, chromium, manganese, or a noble metal, such as
palladium or platinum, for those applications in which a |
hydrogenation-dehydrogenation function is desired.
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inthe art, e.g., as shown in U S Patent No. 3, 96$ﬁﬁf§-“? TN
i ncorporated totally herein by reference. |If requif e

obt ai ned by steam ng, by -20- use in a conversiL'

ot her nmethod which may occur to one skilled in t hi §

to convert light gas [err] paraffins and/ or ol efing
wei ght hydro- carbons including aromatic conpounds.

tures of [err], operating pressures of ®To 1000 psTg ani'spacé vel oci ti es
of 0.5-40 [err] VWHSV (wei ght hourly space velocity) can be used to convert

seol i te vi |1 FEBhe A} PePEls e qdbiard U Hbedne8 R R coutdrac R o1 s
sel ected fronatécearbip Gxoun kiMpansgk Goospp VISI meBaly)|as aﬂmﬂ»ll IHA of the

Periodi c TabkReindixeated! cfof AHe/ PlladcifgOmetals idndatfonsp range of
from cations of metals such as rare earth, Mn, Ca, Mg, Zn, Cd,

Pt, Pd, Ni, Co, Ti, Al, Sn, Fe and CO are particularly
preferred.

The hydrogen, ammonium, and metal components can
be exchanged into the zeolite. The zeolite can also be
impregnated with the metals, or, the metals can be physz-
cally intimately admixed with the 2eolite using standard
methods known to the art. And, the metals can be occluded
in the crystal lattice by having the desired metals pres-
ent as ions in the reaction mixture from which the SSz-32
zeolite is prepared.

Typical ion exchange technigues involve
contacting the synthetic zeolite with a solution contain-
ing a salt of the desired replacing cation or cations.
Although a wide variety of salts can be employed, chlo-
rides and other halides, nitrates, and sulfates are
particularly preferred. Representative fon exchange
techniques are disclosed in a wide variety of patents
including U.S. Nos. 3,140,249; 3,140,251; and 3,140,253,
Ion exchange can take place either before or after the
zeolite is ealcined.

Following contact with the salt solution of the
desited replacing cation, the zeolite is typically washed
with water and dried at temperatures ranging from 65°C to
about 315°C. After washing, the zeolite can be calcined
in air or inert gas at temperatures ranging from about
200°C to 820°C for periods of time ranging from 1 to
48 hours, or more, to produce a catalytically active
product espectally'useful in hydrocarbon conversion
processes. '

Regardless of the cations present in the
synthesized form of the zeolite, the spatial arrangement

¢« of the atoms which form the basic crystal lattice of the
zeolite remains essentially unchanged. The exchange of
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molded product, such as extrudate having particle size.
sufficient to pass through a 2-mesh (Tyler) screen and be
retained on a 400-mesh (Tyler) screen. In cases where the
catalyst is molded, such as by extrusion with an organic
binder, the aluminosilicate can be extruded before drying,
or, dried or partially dried and then extruded. The zeo-~
lite can be composited with other materials resistant to
the temperatures and other conditions employed in organic
conversion processes. Such matrix materials include
active and inactive materials and synthetic or naturally
occurring zeolites as well as inorganic materials such as
clays, silica and metal oxides. The latter may occur
naturally or may be in the form of gelatinous precipi-
tates, sols, or gels, including mixtures of silica and
metal oxides. Use of an active material in conjunction
with the synthetic zeolite, i.e., combined with it, tends .
to improve the conversion and selectivity of the catalyst
in certain organic conversion proeeséés. Inactive mate-
rials can suitibly serve as diluents to control the amount
of conversion in a given process so that products can be
obtained economically without using other means for
controlling the rate of reaction. Frequently, zeolite

N materials have been incorporated into naturally occurring
clays, e.g., bentonite and kaolin. These materials, i.e.,
clays, oxides, etc., function, in part, as binders for the
catalyst. It is desirable to provide a catalyst having )
good crush strength, because in petroleum refining the
catalyst is often subjected to rough handling. This tends
to break the'catalyst down into powders which cause
problems in processing.

uatufally occurring clays which can be

composited with the synthetic zeolites of this invention

Hou® 2R P0* [ dr ], a
iy of about OLSIto 50




as an adsorbent, as a filler in paper, paint, and BN Na-gﬂ@ﬁ a

wat er - sof t eni ng agent in detergents. The foll ow ng e5-

synthesi s and characterization of novel zeolite SS%- $2 conposi tion -21-
EXAMPLES Exanple 1 18.73 Grams of a 0.78 Msol utiof ¢f 02NOV 99
NN - di i sopropyl -im dazol i um hydr oxi de g@;g m xed wifth 44 m_of [eri]|and
1.06 gas of NaCH (solid). The organo- tion is priepared as describgd in
U.S. Patent No. 4,483,835. It is then ion-exchanged_to_its-hydexi-de form

o] S e he above
gg: Btg] | éﬁl X8£réc.‘r315udb %&%&\%ﬁﬂgui)gkédngﬁé gg&ll\lgﬁ ££}L§£?§i (03{610% err], 4%
[err]) were ?ﬂﬁiﬁ 8% t ¢ EBMBr gntanires qﬁ%ﬁt*%?kﬁ?%ﬂcaﬁrystalI|ne
ZSM 23, prepmw denawn BaarRixde31 MoNaie8, Geoegia and Florida clays
or others in which the main mineral constituent is
halloysite, kaolinite, dickite, nacrite, or anauxite.
Fibrous clays such as sepiolite and attapulgite can also
be used as supports. Such clays cah_be used in the raw
state as originally mined or can be initially subjected to
calcination, acid treatment or chemical modification.
In addition to the foregoing materials, the
S§SZ-32 zeolites can be composited with porous matrix
materials and mixtures of matrix materials such as silica,
alumina, titania, magnesia, silicatalumina, silica-
magnesia, silica-zirconia, silica-thoria, silica-beryllia,
silica-titania, titania-zirconia as well as ternary
compositions such as silica-alumina-thoria, silica-
alumina-zirconia, silica-alumina-magnesia and silica-

magnesia-zirconia. The matrix can be in the form of a
cogel.

The SSZ-32 zeolites can also be composited with
other zeolites such as synthetic and natural faujasites
(e.g., X and Y), erjonites, and mordenites. They can also

. be composited with purely synthetic zeolites such as those
of the 2SM series., The combination of zeolites can also
be composited in a porous inorganic matrix.
| Novel S§SZ-32 seolites are useful i{n hydrocarbon
conversion reactions. Hydrocarbon conversion reactions
are chemical and catalytic processes in which carbon
containing compounds are changed to different carbon
containing compounds. Examples of hydrocarbon conversion
reactions include catalytic cracking, hydrocracking, and
olefin and aromatics formation reactions, including forma-
tion from oxygenates. The catalysts are useful in other
petroleum refining and hydrocarbon conversion reactions
such as isomerizing n-paraffins and naphthenes, polymer-
izing and oligomerizing olefinic or acetylenic compounds
such as isobutylene and butene-l, reforming, alkylating,
isomerizing polyalkyl substituted aromatics (e.g., meta
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feedstock. ThygaraédrbonEe¢Eds Steudd bk \alvdebchebbhatebds [ £ééd-
stocks contain carbon compounds and can be from many
different sources, such as virgin petroleum fractions,
recycle petroleum fractions, shale oil, liquefied coal,
tar sand oil, and, in general, can be any carbon contain-
ing fluid susceptible to zeolitic catalytic reactions.
Depending on the type of processing the hydrocarbonaceous
"feed is to undergo, the feed can contain metal or be free
of metals, it can also have high or low nitrogen or sulfur
impurities. It can be appreciated, however, that in
general processing will be more efficient (and the cata-
lyst more active) the lower the metal, nitrogen, and

~ sulfur content of the feedstock. _

' The conversion of hydrocarbonaceous feeds can
take place in any convenient mode, for example, in fluid-
ized bed, moving bed, or fixed bed reactors depending on
the types of process desired. The formulation of the
catalyst particles will vary depending on the conversion
process and method of operation. : :

. Other reactions which can be performed using the
catalyst of this invention containing a metal, e.g.,
platinu@, fnclude hydrqgenation-dehydrodenation reactions,
denitrogenation and desulfurization reactions.

Novel S§SZ-32 can be used in hydrocarbon

~ conversion reactions with active or inactive supports,
with organic or inorganic binders, and with and without
added metals. These reactions are well known to the art,
as are the reaction conditions.

_ §87-32 can be used to dewax hydrocarbonaceous
"feeds by selectively removing straight chain paraffins.’
The catalytic dewaxing conditions are dependent in large
measure on the feed used and upon the desired pour point.
Generally, the temperature will be between about 200°C and
about 475°C, preferably between about 250°C and about

um can be used. A particularly interesting way to
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ferably will be from 0.1 to 20, preferably between about
0.2 and about 10.

Hydrogen is preferably present in the reaction
zone during the catalytic dewaxing process. The hydrogen
to feed ratio is typically between about 500 and about
30,000 SCF/bbl (standard cubic feet per barrel), prefera-

" bly about 1000 to about 20,000 SCF/bbl. Generally,
hydrogen will be separated from the product and recycled
to the reaction zone. Typical feedstocks include light
gas oil, heavy gas oils and reduced crudes bdiling about
3S0°F., '

The SSZ-32 hydrodewaxing catalyst may optionally
contain a hydrogenation component of the type commonly
employed in dewaxing catalysts. The hﬁdrogenation com~-
ponent may be selected from the group of hydrogenation
catalysts consisting of one or more metals of Group vViB
and Group VIII, including the salts,’ complexes and solu-
tions containing such metals. The preferred hydrogenation -
catalyst is at least one of the group-of metals, salts and )
complexes selected from the group consisting of at least
one of platinum, palladium, rhodium, iridium and mixtures
thereof or at least one from the group consisting of
nickel, molybdenum, cobalt, tungsten._titanium, chromi um
and mixtures thereof., Reference to the catalytically
active metal or metals is intended to encompass such metal
or metals in the elemental state or in some form such as
an oxide, sulfide, halide, carboxylate and the like.

The hydrogenation component is present in an
effective amount to provide an effective hydrodewaxihg
catalyst preferably in the range of from about 0,05 to 5%
by weight.

§82-32 can be used to convert light straight run
naphthas and similar mixtures to highly aromatic mixtures.
Thus, normal and slightly branched chained hydrocarbons,
preferably having a boiling range above about 40°C and
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solution is nad&0t¢»$§o7n)@tﬁpﬁhéﬁhqyssnuhging from atmospheric to
10 bar, and liquid hourly space velocities (LHSV) ranging

from 0.1 to 15.

The conversion catalyst preferably contains a
Group VIII metal compound to have sufficient activity for
commercial use. By Group VIII metal compound as used
herein is meant the metal itself or a compound thereof.
The Group VIII noble metals and their compounds, platinum,
palladium, and iridium, or combinations thereof can be
used. Rhenium or tin or a mixture thereof may also be
used in conjunction with the Group III metal compound and
preferably a noble metal compound.® The most pretérred
metal is platinum. The amount of Group VIII metal present

in the conversion catalyst should be within

the normal

range of use in reforming cataiygts. from about 0.05 to
2.0 weight percent, preferably 0.2 to 0.8 weight percent.

. The .zeolite/Group VIII metal conversion catalyst
can be used without a binder or matrix. The preferred
inorganic matrix, where one is used, is a silica-based
binder such as Cab-0-Sil or Ludox. Other matrices such as
magnesia'and titania can be used. The preferred inorganic

matrix is nonacidic.

It is critical to the selective production of
aromatics in useful quantities that the conversion cata-
lyst be substantially free of acidity, for example by

" poisoning tbé zeolite with a basic metal, e.g., alkali
metal, compound. The zeolite is usually prepared from

mixtures containing alkali metal hydroxides

and thus have

alkal)i metal contents of about 1-2 weight percent. These

:high'levels of alkali metal, usually sodium

or potassium,

are unacceptable for most catalytic applications because
they greatly deactivate the catalyst for cracking reac-
tions. Usually, the alkali metal is removed to low levels
by ion-exchange with hydrogen or ammonium ions. By alkali



NaOH(solid), 122 mM H20, and 53 gns of a 15.5% sol y
N, N -di i sopropyl -i m dazol i um hydroxi de. 65 G ans of
After thorough m xing, aliquots of 16.36 gnms of thi :
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10 unless7the zeolite itself is substantially free of
acidity, the basic compound is required in the present

process to direct the synthetic reactions to aromatics
production. '

dded.

The amount of alkali metal necessary to render
the zeolite substantially free of acidity can be calcu-
lated using standard techdiquep based on the aluminum
content of the zeolite. Under normal circumstances,'the
zeolite as prepared and without ion-exchange will contain
sufficient alkali metal to neutralize the acidity of the
catalyst. If a zeolite free of alkali metal is the start-
ing material, alkali metal ions can be ion exchanged into
the zeolite to substantially eliminate the acidity of the
zeolite. An alkali metal content of about 100%, or
greater, of the acid sites calculated on a molar basis is

sufficient,= Similar considerations are in order for
alkaline earth cations., '

Where the basic metal content is less than 100%
of the acid sites on a molar basis, the test described in
U.S. Patent No. 4,347,394 which patent is incorporated
totally herein by reference, can be used to determine if
the zeolite is substantially free of acidity.

The preferred alkali metals are sodium and
potassium, The zeolite itself can be substantially free
of acidit§ only at very high silicatalumina mol ratios; by
"zeolite consisting essentially of silica”™ is meant a
zeolite which is substantially free of acidity without
base poisoning.

Hydrocarbon cracking stocks can be catalytically
cracked in the absence of hydrogen using SS2-32 at liquid
-hour1§ space velocities from 0.5 to 50, temperatures from
about 260°F to 1625°F and pressures from subatmospheric to
several hundred atmospheres, typically from about
atmospheric to about S5 atmospheres.
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traditional cracking catalysts, e.g., any aluminosilicate
heretofore employed as a component in cracking catalysts.
Representative of the zeolitic aluminosilicates disclosed
heretofore as employable as component parts of cracking

~catalysts are Zeolite Y (including steam stabilized chemi-
cally modified, e.g., ultra-stable Y), Zeolite X, Zeolite
beta (U.S. Patent No. 3,308,069), Zeolite 2K-20 (U.S.
Patent No. 3,445,727), Zeolite ZsM-3 (U.S. Patent
No. 3,415,736), faujasite, LZ-10 (U.K. Patent 2,014,970,
June 9, 1982), ZsM-S~-type zeolites, e.g., ZSM=-5, ZSM-l},
2SM-12, 2SM~23, 2SM-35, 25M-38, 2SM-48, crystalline sili-
cates such as silicalite (U.S. Patent No. 4,061,724),
erionite, mordenite, offretite, chabazite, FU-l-type
zeolite, NU-type zeolites, LZ-210-type zeolite and mix-
tures thereof. Traditional cracking catalysts containing
amounts of Nazo less than about one percent by weight are
generally preferred. The relative amounts of the S52-32
component and traditional cracking component, if any, will
depend at least in part, on the selected hydrocarbon feed-
stock and on the desired prodiuct distribution to be
obtained therefrom, but in all instances an effective
amount of S§SZ2-32 is employed. When a traditional cracking
catalyst (TC) component is employed the relative weight
ratio of the TC to the SS2~32 is generally between about
13110 and about 500:1, desirably between about 1:10 and
about 200:1, preferably between about 1:2 and about 50:1,
and most preferably is between about l:1 and about 20:l.

The cracking catalysts are typically employed

with an inorganic oxide matrix component which may be any
of the inorganic oxide matrix components which have been
employed heretofore in the formulation of FCC catalysts
including: amorphous catalytic inorganic oxides, e.g..
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and mixtures thereof. The traditional cracking component
and SSZ-32 may be mixed separately with the matrix com-
ponent and then mixed or the TC component and S§SZ-32 may
be mixed and then formed with the matrix component.
The mixture of a traditional cracking catalyst
and SSz-32 may be carried out in any manner which results
in the coincident presence of such in contact with the
crude oil feedstock under catalytic cracking conditions.
For example, a catalyst may be employved containing the
traditional cracking catalyst and a S$SZ2-32 in single
catalyst particles or SSZ-32 with or without a matrix
component may be added as a discrete component to a
traditional cracking catalyst.

§8Z-32 is especially useful as a catalyst in a
process for isomerizing one or more xylene isomers in a Cg
aromatic feed to obtain ortho-, meta- and para-xylene in a
ratio approaching the equilibrium value. In particular,
xylene isomerization is used in conjunction with a sepa-
ration process to manufacture para-xylene., For example, a
portion of the para-xylene in a mixed Cszaromagics stream
may -be recovered by crystallization and centrifugation.
The mother liquor from the cfystallizer is then reacted
under xylene isomerization conditions to restore ortho-,
meta=-, and para-xylenes to a near equilibrium ratio. At
the same time, part of the ethylbenzene in the mother
liquor is converted to xylenes or to products which are
easily separated by distillation., The isomerate is
blended with fresh feed and the combined stream is dis-
tilled to removed heavy and light by-products. The
resultant Cg aromatics stream is then sent to the
crystallizer to repeat the cycle,

Xylene isomerization catalysts are judged on
their ability to produce a near equilibrium mixture of
xylenes and convert ethylbenzene with very little net loss
of xylenes. The SS2-32 type zeolites are especially
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ethylbenzene or a mixture thereof, under i{somerization
conditions with a catalyst comprising Ssz-32.

The §SZ~32 may conveniently be used as an
aggregate in the form of pellets or extrudates. An inor-

 ganic oxide binder such as gamma alumina or silica may be
employed ,to provide attrition resistance.

In the vapor phase, suitable isomerization
conditions include a temperature in the range 500°-1100°F,
preferably 600-1050°F, a pressure in the range 0,.,5-50 atm
abs, preferably 1-5 atm abs, and a weight hourly space
velocity (WHSV) of 0.1 to 100, preferably 0.5 to 50.
Optionally, isomerization in the vapor phase is conducted

.in the presence of 3.0 to 30,0 moles of hydrogen per mole
of alkylbenzene. If hydrogen is used the catalyst should
comprise 0.1 to 2.0 wtt of a hydrogenation/dehydrogenation
component selected from Group VIII of the Periodic Table,
especialiy platinum, palladium or nickel. By Group VIII
metal component is meant the metals and their compounds
such as oxides and sulfides.

In the liquid phase, suitable isomerization .
conditions include a temperature in the range 100°-700°F,
a pressure in the range 1-200 atm abs, and a WHSV in the
range 0.5-50. Optionally, the isomérization feed ﬁay
contain 10 to 90 wtd of a diluent such as toluene,
trimethylbenzenes, naphthenes or paraffins. :

*  §S52-32 can also be used to oligomerize straight
and branched chain olefins having from about 2 to 21 and
preferably 2-5 carbon atoms. The oligomers which are the
products of the process are medium to heavy olefins which

are useful for both fuels, i.e., gasoline or a gasoline
blending stock and chemicals.

The oligomerization process comprises contacting
the olefin feedstock in the gaseous state phase with



by gas chromat ography. Table 3 shows that the zeol
near equilibrium m xture of xylenes. Beafjfger than 39%-e
conversion was obtained with only a small net | ossi
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Products Tenp6taBl2rat aectemperature of from about 450°F to abod‘“gﬁg mHSV

5 Pressure,

RS68*F, a WHSV of from about 0.2 to about 5£2§n80gpﬂ§hkbon W %
non-aronnati cs 1.4

carbon partial pressure of from about 0,1 to about 50
atmospheres.

Also, temperatures below about 450°F may be used
to oligomerize the feedstock, when the feedstock is in the
liquid phase when contacting the zeolite catalyst. Thus,
when the olefin feedstoeck contacts the zeolite catalyst in

- the liquid phase, temperatures of from about 50°F to about
450°F, and preferably from 80° to 400°F may be used and a
WHSV of from about 0.05 to 20 and preferably .l to 10. It
will be appreciated that the pressures employed must be
sufficient to maintain the system in the liquid phase., As
is known in the art, the pressure will be a function of
the number of carbon atoms of the feed olefin and the
temperature. Suitable pressures include from about 0 psig
to about 3000 psig.

The zeolite can have the original cations
associated therewith replaced by a wide variety of other
cations according to techniques well known in the art.
Typical cations would include hydrogen, ammonium and metal
cations including mixtures of the same. Of the replacing
metallic cations, particular preference is given to
cations of metals such as rare earth metals, manganese,
calcium, as well as metals of Group II of the Periodic
Table, e.g., zinc, and Group VIII of the Periodic Table,
e.g., nickel, One of the prime requisites is that the
zeolite have a fairly low aromatization activity, i.e., in
which the amount of aromatics produced is not more than

. about 20% by weight. This is accomplished by using a
zeolite with controlled acid activity [alpha value] of
from about 0,1 to about 120, preferably from about 0.1 to
about 100, as measured by its ability to crack n-hexane.

Alpha value are defined by a standard test known
in the art, e.g., as shown in U.S. Patent No. 3,960,978
which is incorporated totally herein by reference. If
required, such zeolites may be obtained by steaming, by
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slowy and stéav&nhsxmnuﬂuﬂﬁngahtbm&muc compounds. Operating tempera-

tures of 100°C-700°C, operating pressures of 0 to 1000
psig and space velocities of 0,5-40 hr~l wHsv (we ight
hourly space velocity) can be used to convert the Cy-Cg

paraffin and/or olefins to aromatic compounds. Preferably,

the zeolite will contain a catalyst metal or metal oxide
wherein said metal is selected from the group consisting
of Group IB, IIB, VIII and IIIA of the Periodic Table, and
most preferably gallium or zinc and in the range of from
about 0.05 to 5% by weight.

S§8SZ-32 can be used to condense lower aliphatic -
alcohols having 1 to 8 carbon atoms to a gasoline boiling
point hydrocarbon product comprising mixed aliphatié and
aromatic hydrocarbon. The condensation reaction proceeds
at a temperature of about S00°F to 1000°F, a pressure of
about 0.5 to 1000 psig and a spéce velocity of about 0.5
to 50 WHSV. The process disclosed in U.S. Patent ,
No. 3,984,107 more specifically describes the process
conditions used in this process. which patent 1s

.incorporated totally herein by reference.,

The catalyst may be in the hydrogen form or may
be base exchanged or impregnated to contain ammonium or a
metal cation complement, preferably in the range of from
about 0.05 to 5% by weight. The metal cations that may be
present include any of the metals of the Grohps I through
VIII of the Periodic Table. However, in the case of
Group IA metals the cation content should in no case be so
large as to effectively inactivate the catalyst.

The product of this invention can alsoc be used
as an adsorbent, as a filler in paper, paint, and
toothpastes, and as a water-softening agent in detergents.

The following are examples for the synthesis and
characterization of novel zeolite SSZ~-32 composition.

PoﬁFEf&ﬁﬁl8§ 9yaﬂﬂy8°tﬁﬁﬁiQQQQﬂﬁedmééﬁbrdlng

r#nﬁHtadMshea neleculan §t9‘[9£h€r hysro-added



tenperature. The solids are then filtered, washed, and

i on- exchanged powder was formed into tablets which wer
to obtairn 20-40 mesh gran-

catal yst was activated by calcination in air at [err]
ei ght hours followed by reduction of rﬂé-palladiun1in
[err]. The catal yst was tested as described in the preyi brre=e

t hat -26- the xylene isonerizatiqQn process was carr
in the presence of hydrogen. The regggﬂﬂﬂdﬁbndltlons and resures

in Table 4. As in the previous exa 1&SY- 32 was shown to produce an

equi libriumm xture oi xy e&eﬁngméq_ao ynausrgallht:riﬁh @él ene | oss at better

t han 30% et hyl benzene conversi o resence drogen and a
hydrogenat|gnN'-diisogropyl-1m1dazolium hydroxide were mixed with

44 ml of H,0 and 1,06 gms of NaOH (solid). The organo-
cation is prepared as described in U.S. Patent
No. 4,483,835, It is then ion-exchanged to its hydroxide
form using AGl-X8 resin, 22,16 Grams of Ludox AS=-30 are
blended into the above solution. After thorough mixing,
10.96 gms of Nalco 18J612 (26% stoz, 4% 31203) were added
with mixing. Finally, milligram quantities of crystalline
25M-23, prepared as in Example 31 of U.S. Patent
No. 4,483,835, were added to the mix as seeds. The reac-
tion solution was stirred at 30 RPM and heated to 170°C.
for 7 days. Upon washing, drying and X-ray diffraction
analysis, the reaction product was crystalline S§s2-32.
Example 2

Another reaction was run as in Example 1, adding
in sequence, 0.24 gms of NaOH, 7 ml H,0, 4.0 gms of the
template solution of Example 1, 4.0 gms of Ludox AS-30,
and 2.55 gms of Nalco 1SJ612. Seeds from Example 1 were
added and the reaction was run as in Example 1. The
product was once again crystalline SSZ-32. Analysis
'showed the Si0,/A1,0, ratio to be '39.

Example 3

While the use of the colloidal silica with
aluminum dispersed on it (Nalco 1SJ612) is helpful in
obtaining 8SZ-32 zeolite with enhanced Al,03 content,
other sources of aluminum can be used. A particularly
interesting way to disperse aluminum is to use it already
incorporated into a zeolite as feedstock. Thus, aluminum
was supplied as Norton Ferrierite (5i0,/A1,03=10).
208 Grams of the hydroxide template from Example 1 was
mixed with 0.93 grams of NaOH, and 13.2 grams of

' Ferrierite. . 78 Grams of Ludox AS-30 were blended in and

the reaction mixture was placed in a 600 cc reactor,
stirred at 69 RPM, and heated for 8 days at 175°C. The




catalyst (i.e., Pd) was found to inhibit catalyst foulihg-

i ncrease run length conpared to the previous exanple. Tf
| sonmerizati on Over Pall adi um | on-Exchanced SSZ-32 Feed
Tenperature, [err]

f eed 235 essure, psi
150 [err] nolar ratio

508 aronatlcsproduc§ vas crystalliné!bsz-sz with no Fer%i@r@&@zene

> 9 Ethy|benzgﬁ§ected. TRASEPE1s showed the, §10,/A1,05 ratig" E°Pb§y?€he

9.5 19. 6 M xyl ene Example 4 53.1
g?ofratol )cqsll ene A :eaetiori similar’2o’ that {n Examplel3 wakCayy

up except the organocation used was N-methyl-N'-isopropyl-
imidazolium as prepared in U.S. Patent No. 4,483,835 and
ion-exchanged to its hydroxide form. Synthesis at 160°C

and 30 RPM for 6 days produced S§52-32 zeolite without
Ferrierite as a secondary phase.

. Example 5
3.25 Grams of N,N'~diisopropyl-imidazolium

hydroxide (0.80M), 0.26 gms of NaOH and 7.15 ml H,0O were
combined. 0.55 Grams of Al,(SO4)3.18H,0 was dissolved and
finally 6.5 gms of Ludox AS-30 was blended in and a mag-.
netic teflon-coated stir bar was placed in the teflon
reactor with the reactants. The reactor was tumbled at

30 RPM while being heated to 170°C for 10 days. The crys-
talline product after work-up and analysis was S52-32 with

~a trace of mordenite. The 8102/A1203 ratio of the solids
was 35. : :

Example 6°
A reactant mixture was prepared from 33 gms of
the template solution used in the previous example,
2,21 gms NaOH, 2,04 gms Na,0 Al,03 3H0, 64 ml H,0, and
finally 65 gms of Ludox AS-30, Seeds of ZSM-23 (0.5 gms)
as prepared by the method of U.S. Patent No. 4,483,835
were added. The reactant 510,/A1l,0; ratio was 35 and the
synthesis was carried out at 170°C for 7 days at 50 RPM.
The product was S§S2-32 with a small amount of mordenite.
Example 7
A solution is made up by mixing 3.79 gms of .
NaOH(solid), 122 ml H,0, and 53 gms of a 15.5% solution of
the N,N'=diisopropyl-imidazolium hydroxide. 65 Grams of
Ludox .AS-30 ls added. After thorough mixing, aliquots of
16.36 gms of this solution are transferred to the teflon
cups Of Parr 4745 reactors. . 2.74 Grams of Nalco 1SJ612
are added to each cup with stirring and the contents are
heated at 170°C for 6 days with 30 RPM tumbling. The
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102 equi’l i brium VWHAT IS CLAIMED | S: 1. Algeabl i sERVE ? Hol e
ratio of silicon oxide to alum num oxide greater tha !ét%%ﬁ%gat@gtg ess

than 40:1, and having the X-ray diffraction |ines qf poerdd H A
zeolite having a conposition, as synthez3zed and irithe anhydrous state, I n
terms of nole ratios of oxides as follows: (O 06t

2.0)[err]: [err] to |less than 40 wherein Mis an al kali. netal

e
cation, Q i Praduely yas i SFRﬁfF\P& QBL{’%&{)?I ss?'h?%iazoﬁ%rﬁtb%’:% and havi ng
the X-ray diddalywiisoghowedsthé peddact.ts have an §iw,/KDIo{ cardecod Ng tO
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as made material is tabulated in Table 2 below.

TABLE 2
20 ) 4/n Int 100 x I/I°
8.00 11.05 15 26
8.80 10,05 6 10
11.30 7.83 _ 10 17
14.50 6.11 ) S 2
15.75 5.63 3 5
16.50 5.37 3 5
18.10 4.901 7 12
19,53 4.545 41 71
20.058 4,428 éshoulder 10shoulder
20.77 4.277 41 - n
21.30 4.171 7 12
22.71 3.915 58 100
23.88 3.726 §7 ' 98
24.57 3.623 30 52
25.08 " 34551 25 43
25.88 3,443 27 47
26.88 3.317 . 5 9
28.11 3.174 6 10
Examgle 8

The zeolite products of Examples 1-7 were
calcined as follows. In a thin bed, the zeolite was
brought to 540°C over a 7-hour period in a mixture of air
and nitrogen. The calcination was maintained at S540°C for
4 hours and then raised to 600°C and kept there for 4 more
hours. 1If all carbonaceous matefial wags still not
removed, the temperature was brought to 650°C for several
hours. .Each sample was then subjected to a sequence of 4
WH NO4 1on-exchanges in a 1M solution, each for 2 hours at
100°C., Finally, the dried exchanged zeolite was calcined

at 540°C for several hours to produce the acidic form of
the zeolite,

Example 9
The hydrogen form of the 5SZ-32 powder from

Example 2 (treated according to Example 8) was placed in



4. - The zeolite according to Caim2 wherein Qi S|RRB AFE:
N, N - di i sopropyl -i m dazolium cation. 5. The zeol

Claim4'which has a constraint index of 13 or greater.
prepared by thermally treating the zeolite of Claim?2

about [err] to [err]. 7. The zeolite according

wherein said nole ratio of silicon oxide to alum numo |de i s apo

| ess than 37:1. 8. A zeolite accopging to d ai .
under gone i on exchange wi th hydrogen, ammonium rare earth metal, Goup IlA
metal, or Goup VIII netal ions. 9. A zeolite according to Caima1,

2 or 6 wher eiyy gantefidrh vubedand featpd! té s5e0sCs, A1 ayw Vil netals -
are occl uded AILJJE%é??ﬂﬂéfiyl-pekgsﬁL feed was passed over the cata-

' lyst at an LHSV of 1. At 10 minutes on stream and at
800°F the conversion was found to be 48% with a constraint
index of 14.2, thus demonstrating the novel shape
selective properties of the §52-32 described herein.

Example 10
The same catalytic evaluation carried out in
Example 9 was repeated this time using the crystalline
product of Example 7. The conversion was now 55% at 10
minutes on stream and the constraint index was 16.

Example 11
The catalyst used in Example 10 was employed for
conversion of methanol to hydrocarbons. At 10 minutes on
stream the conversion was 100% at 700°F with the products
mainly distributed between C3 to Cg with olefins,
saturates and aromatics having been formed.

Example 12 )
A sample of zeolite afssz-sz prepared according

to Examples 7 and 8 was tested for xylene isomerization
activity as follows. The pure zeolite powder was formed
into pellets using a hydraulic press. The pellets were

- then crushed and sieved to obtain 20-40 mesh granules
which were then calcined for four hours. One gram of the
calcined material was then charged to a 3/16-inch 1.D.
tubular microreactor heated by an electric furnace. The
catalyst bed was heated to 800°F in flowing helium. The
helium was then replaced with a2 mixed xylene feed. The
feed composition and reactor effluent were analyzed by gas
chromatography. Table 3 shows that the zeolite HY¥ssSZz-32

- produced a near equilibrium mixture of xylenes. Better

than 30t ethylbenzene conversion was obtained with only a
small net loss of xylenes.



-28- 10. A zeolite conposition, conpr|5|ng the zeolite of daiml, 2
or 6 and an inorganic matrix. 11. A net hod f.or |pE§ :

of Caim1l, conprising: (a) preparing an aqueous m xj¥
of an al kal.i netal oxide, an N-lower alkyl-N -isopropyf -
cation, an oxide of alum num and an oxhge of silicgn {(
m xture at a tenperature of at least [err] until thg¢
zeolite form and (c) recovering said crystals. 12.
according to Caim1ll wherein the agqURABGE 8 xt ure ha
terms of nole ratios of oxides falling in the ranges: [errT, =26 0. fl ess
than 40:1; [err], O.W&mm

al kyl -N -i sopropyl -i m dazol i um catjon. 13. .The nmethod according to
Claim11l or 12 wherein the N-lower alkyl-N -[sogropyl-im dazglg&un-cation S
sel ected fromthe group consisting of N nethsBEM - Lroducts -

Temperature, °F ' 800
WHSV

S
Pressure, psig 25

Comggs;tioh, Wt

non-aromatics
benzene
toluene
ethylbenzene
p-xylene
m-xylene
o-xylene
. heavy aromatics
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Percent Xylene loss

W
°

p-xflene % approach

to equilibrium 102

Example 13

§S8Z~32 powder from Examples 7 and 8, and treated

according to Example 8, was ion-exchanged with palladium
as follows.

Four (4) grams.of the product of Example 7
following Example 8 treatment was slurried into 43 ml H,0
and tpe pH was brought to 9.5 with NH,OH. 0.069 Grams of
PA(NH4) 4°2N05 in 6 ml. H,0 with pH adjusted to 9.5 also
(NH‘OH) was added s;owly and stirred overnight at room
temperature. The solids are then filtered, washed, and
dried.

The ion-exchanged powder was formed into tablets
which were crushed and sieved to obtain 20-40 mesh gran-

ules for testing in a microreactor. The granular catalyst
was activated by calcination in air at 250°F to 900°F over
a period of eight hours followed by reduction of the
palladium in flowing hydrogen at 900°F. The catalyst was
tested as described 1n'the previous example except that .



| sopropyl -i mdazoliumor N/ N - d||sopropyl-|n1dazoI|un1cat|on 14. The
met hod according to Caim 11 wherein said al um nu vy pr ovi des

al ¥m num oxi de which is in a covalently di spersed s )
A process for converting hydrocarbons conprising ¢
hydr ocar bonaceous feed at hydrocarbon converting
zeolite of daim1l. 16. ~The process of J ai

hydrocracking conditions with the zeolijg.of O ai :
[err] 17. The process of Caim 15 which is a dewaXtrng—p+
conprising contacting the hydrocarbon feedstock under dewaxing conditions
with the zedhd exylfend disomerit8tion prodéss was assrrfedcitmats which is a

process for 150 psig in the presence of hydrogen.
The reaction conditions and results are shown in

Table 4. As in the previous example, S$SZ-32 was shown to
producg an equilibrium mixture of xylenes with only a
small net xylene loss at better than 30% ethylbenzene
conversion. The presence of hydrogen and a hydrogenation
catalyst (i.e., Pd) was found to inhibit catalyst fouling
and greatly increase run length compared to the previous

example.
TABLE 4
Xylene Isomerization Over
Palladium Ion-Exchanged S§SzZ-32
Feed Products

Temperature, °F - 800
WHSV of xylene feed S
Pressure, psig 150

2/xylene molar ratio . ' 10
Composition, Wt$ - _
Non-aromatics 1.4 2.7
Benzene 0.0 2.1
Toluene 1.3 2.9
Ethylbenzene 9.7 6.4
P-xylene 3.5 19.6.
M-xylene 53.1 43.4
O-xylene 22.9 19.5
Heavy aromatics 2.1 3.4
Percent EB Conversion 32.6
Percent Xylene loss 3.5
P-xylene % approach to 102

equilibrium



preparing a hlgh oct ane product haV|ng an i ncr eased sse '5}-:3i;i;§
conprising: (a) mm o arbonaceous fee ' Lo “rior mal
and slightly brammuﬂﬁmmuﬂu s havi ng a boi |l i ngj riange above abdut [err]

and | ess than abotit Yerr] * uhdet aromatic conversioph fo@d NOM®E%% tih it he

zeo- |lite of Caiml, mhereln said zeokR2fe is substanjially free off
acidity; and (b) recovering a higher octane, higherlaromatic effluentj 19.
The process of Claim18 wherein the zeolite containg a. Goup \Vllgedal

conponent. WHAT IS CLARMER d&ss of Claim 15 which is a catal ytic cracking
process conprising the step of contacting the hydrocarbon feedstock in a

reaction zon under c cr.ac con |t|on in.th bsence, pf added
hydrogen wi th" a cat al yst %é*ﬁ% é"pﬁé ?8 tgP Fﬁ+§°°51°xié) A
process of CtgjmiqminwmcnxidﬁegnﬁﬂtmtymhcncBboumngopiOGQSbesenphas|ng t he

z; tegl ;)I | gontmwgawehkvﬁieoaw%:fﬁe@mlacwoa 1¢neki oF ?Qﬁfe upder

2. A zeolite having a composition, as synthesized
and in the anhydrous state, in terms of .mole ratios of
oxides as follows: (0.05 to 2.0)050:(0.1 to 2.0)M,0:
Al503:(20 to less than 40) Si0O, wherein M is an alkali
metal cation, Q is an N-lower alkyl-N'-isopropyl-

imidazolium cation and having the X-ray diffraction lines
of Table 1.

3. The zeolite according to Claim 2 wherein Q is an
N-methyl-N'-isopropyl-imidazolium cation. ’

4. The zeolite according to Claim 2 wherein Q is an
.N.N'-diisoptopyl-imidazolium_cation.

5. The zeolite according to Claim 4 which has a
constraint index of 13 or greater.

6. A zeolite prebated by thermally'treating.the
zeolite of Claim 2 at a temperature from about 200°C to
820°C,

7. . The zeolite according to Claim 1l or 2 wherein

said mole ratio of silicon oxide to aluminum oxide is
about 25:1 to less than 37:l.

8. ‘A zeolite according to Claim 1, 2 or 6 which has
undergone ion exchange with hydrogen, ammonium, rare earth
metal, Group IIA metal, or Group VIII metal ions.

9. A zeolite according to Claim 1, 2 or 6 wherein

rare earth metals, Group IIA metals, or Group VIII metals
are occluded in the zeolite.



dmatrdise barh Pinehtodnbndy

cracking conditions in the absence of added

P4 S

al yst -

conposition conprising a conponent which is the] Claifm 1 and a

| arge pore size c “ mﬂnﬁlm “:osi i cate cfagki NEVRgRC t.{ 22.

The process of Oﬂlﬁlﬁ Il | e catal yst ¢ofp tion co ilses a

physi cal mixture of the twod conponents [efr] The process
of Claim2l1 wherein the two catal yst c engs are |ncowporate_ I n an

i norganic matrix. 24. The process of C° rW1I5‘WﬁTEh s a process for’

I someri zi ng i somerization, feed contai,ni ng an a err trea of

et hyl benteneigr xyl ene® |§%ﬂ£*§ o‘?%ﬂ’r tony ﬁ&“‘?& ?B& T"e Qrarly

equi i brium caaiim 0f 2répos, am&tsn,1nnutqnﬂt&mqﬁrdnes i s obtained, said
process conprising contacting said feed under ‘i sonerization con-

11, A method for preparing the zeolite of Claim 1,
comprisings

(a) preparing an aqueous mixture coataining sources
of an alkali metal oxide, an N-lower alkyl-N‘*-isopropyl-
imidazolium cation, an oxide of aluminum, and an oxide of
silicon;

(b) maintaining the mixture at a temperature of at
least 140°C until the crystals of said zeolite form; and

{c) recovering said crystals.

12. The method according to Claim 11 wherein the
aqueous mixture has a composition in terms of mole ratios
of oxides falling in the ranges: 85i05/Al,03, 20:1 to less
than 40:1; Q/Si0O,, 0.05:1 to 0.50:1, and Q is an N-lower
alkyl-N'={sopropyl-imidazolium cation.

13. The method according to Claim 1)l or 12 wherein
the N-lower alkyl-N‘-isopropyl-imidazolium cation is
selected from the group consisting of N-methyl-N'-

isopropyl=-imidazolium or N,N'-diisopropyl-imidazolium
cation. '

14, The method according to Claim 11 wherein saiad

“aluminum oxide source provides aluminum oxide which is in

a covalently dispersed form on silica.

1s, A process for convertinq.hydroca:bons comprising
contacting a hydrocarbonaceous feed at hydrocarbon
converting conditions with the zeolite of Claim 1.

16, The proce#s of Claim 15 which is a hydrocracking
process comprising contacting the hydrocarbon feedstock

under hydrocracking conditions with the zeolite of
Claim 1.



ver si on cond|t|o_§_MLLh_a_Ga%a+yst’Conpr|S|ng t he zeollt

The process of Claim 24 \ a- xyl ene content is
et hyl behzene cont mu\j ﬂ/) m% The process
said zeolite cont ‘ “ nmetal conponent. 27.

of Claim 26 wherein sai d Goup VIII netal is platinum
28. The process of Caim 24 wheregg=-said aromatic
. contains ethyl benzene, para-xylene, neta-xylene, and ortho- xylene 29

The process of Caim15 which is a process for the catal ytT T CONVET ST
| ower al i phaiﬂ-c al cohths pxoicegsiofoClaimr b rwhichsis & fdawaxdagol i ne

Domver Ui o e cblls Rt 1 100 %“Q??%héée“‘q‘%m*%m‘“‘ﬁ“'a%'r S cona s
S aim 29 whdt %M%m% CionR.HAER Ehe seolfeqipr F1ate

é'of Claim 29
carried out in contact with H SSzZ-32.

18, The process of Claim 15 which is a process for

preparing a high octane product having an increased
aromatics content comprisings

{a) contacting a hydrocarbonaceous feed which
comprises normal and slightly branched hydrocarbons having
a boiling range above about 40°C and less than about
200°C, under aromatic conversion conditions with the zeo~-
lite of Claim 1, wherein said zeolite is substantially
free of acidity; and '

(b)) recovering a higher octane. higher aromatic
effluent.,

19. The process of Claim 18 wherein the zeolite
contains a Group VIII metal component.,

20, The process of Claim 15 which is a catalytic
cracking process comprising the step of contacting the
hydrocarbon feedstock in a reaction zone under catalytic
cracking conditions in the absence of added hydrogen with
a catalyst comprising the zeolite of Claim 1.

21. . A process of Claim 15 which is a catalytic
cracking process comprising the step of contacting the
hydrocarbon feedstock in a reaction zone under catalytic
cracking conditions in the absence of added hydrogen with
a catalyst composition comprising a component which is the

"zeolite of Claim 1 and a large pore size crystalline
aluminosilicate cracking component.

22, The process of Claim 21 wherein the catalyst

composition comprises a physical mtxtuge of the two
components.
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23. The process of Claim 21 wherein the two catalyst

components are incorporated in an inorganic matrix.

24, The process of Claim 15 which is a process for
isomerizing an isomerization feed containing an aromatic
Cg stream of ethylbenzene or xylene isomers or mixtures
thereof, wherein a more nearly equilibrium ratio of
ortho-, meta-, and para-xylenes is obtained, said process
comprising contacting sald feed under isomerization con-

version conditions with a catalyst comprising the zeolite
of Claim 1,

25. The process of Claim 24 wherein para-xylene
content is enhanced and ethylbenzene content is reduced.

26. The process of Ciaim 24 vherein said zeolite
contains a Group VIII metal component.

27. - The process of Claim 26 wherein said Group VIII
metal is platinum, palladium or nickel.

28, The process of Claim 24 wherein said aromatic Cg
mixture contains ethylbenzene, para-xylene, meta-xylene,

- and ortho-xylene.

29. The process of Claim 15 which is a process for
the catalytic conversion of lower aliphatic alcohols
having 1 to 8 carbon atoms to form gasoline boiling range
hydrocarbons which comprises contacting the alcohols under
converting conditions with a zeolite of Claim 1.

30. - The process of Claim 29 wherein the alcohol is
methanol.
3l. The process of Claim 29 carried out in contact

with H-882-32.
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ZEOLITE SSZ-32

ABSTRACT OF THE DISCLOSURE
A crystalline zeolite SSZ-32 of novel composition .
is prepared using an N-lower alkyl-n'-lsopropyl-lmidazoli"m
cation as a template. Also disclosed is a process for
converting hydrocarbons with crystalline zeolite §SZ-32.
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