PREPARING SMALL CRYSTAL SSZ-32 AND ITS USE IN A HYDROCARBON CONVERSION
PROCESS 3 4FIELD OF THE INVENTION 5 6. This invention is directed to a method of making a
catalyst comprising a small 7crystal intermediate pore size zeolite, specifically SSZ-32. The catalyst is
8suitable for use in isomerizing a feed which includes straight chain and slightly 9branched. paraffins
having 10 or more carbon atoms. 10 11BACKGROUND OF THE INVENTION 12 13The production of
Group Il and Group 11l base oils employing hydroprocessing 14has become increasing popular in
recent years. Catalysts that demonstrate 15improved isomenzation selectivity and conversion are
continually sought. As 16discussed in U.S. Pat. No. 5,282,958, col. 1-2, the use of intermediate pore
17molecular sieves such as ZSIv1-22, ZSM-23,ZSM-35,SSZ-32, SAPC-11, 18SAP0-31,SM-3,SM-6 in
isomenzation and shape-sel €& advagiigis WEIESTPUNBWHh 3D#WED tYpitalczeolites useful in
dewaxing include:ZSM-48, ZSM-57,12885& 22000 -6 a3 Esrnerte -8YZ-4, theta-1, NU-10, NU-23,
NU-87,ISI-1, 21181-4,KZ-1,and KZ-2. 22 23U.S. Pat. No. 5,252,527 and 5,053,373 disclose a zeolite,
such as 557-32 94which is prepared using an N- Iower alltyi-N'-isopropykrnidazolium cation as a
25template. 5,053,373 discloses a silica t& akidifa raHdbf e s than 20 to 26!ess than 40 and a
constraint index, after calcination and In the hydrogen form 270f 13 or greater. The zeolite of

5,252,527 Is not gestigied ig eIk B denel 13 oL giea )g/egaifszt%% Rakgiociosgr loading

zeolites vvith metals in 29order to provide a hydro% enation rogenation fUnction Typical
30replacing catiohs G HCTHE FAFOER SRmEmGnT PRt bations2e §ie e ¥l &arth, Group I1A and
Group VIII metal$, asswellasthedr mixioeesink metrod 82 foripreparatioh«ohfy ERE-4ypeizeolites such as

557-32 OF ZSM-23 usingramadt Fanewialaminesds.disglasedhinU.S. Pat. No. 5,707,501.
10

11 BACKGROUND OF THE INVENTION
12

13 The production of Group 1f and Group Hl base oils employing hydroprocessing
14 has become increasing popular in recent years, Catalysis that demonstrate
15 improved isomerization selectivity and conversion are continually sought. As
16 discussed in U.S. Pat. No. 5,282,858, col. 1-2, the use of intermediate pore
17 molecular sisves such as Z8M-22, Z8M-23,Z8M-35,887-32, SAPO-11,

18 BAPO-31,8M-3,8M-8 inisomerization and shape-selecive dewaxing s wall-
12 known. Other typical zeolfies useful in dewaxing include ZSM-48, Z8M-57,
20 88Z-20,EU-, EU-T3, Ferrieriie, SUZ-4, thata-1, NU-10, NU-23, NU-87 (S

21 184 KZ-1,and KZ-2.

2z

23 U.B. Psl No. 5,282,527 and 5,053,373 discloss a zsolite such as 852-32

24 which is preparad using an N-lowsr alkyi-N'-isopropyi-imidazolium cation a5 a
25 template. 5,083,873 discloses a silica to alumina ratio of greater than 20 to
28 lessthan 40 and & constraint Index, after calcination and in the hydrogen form
27 of 13 or greater. The zsciile of 5,282 527 iz nol restricied to a constraint

28 index of 13 or greater. 5,252 527 discloses ivading zeoliies with meisls in

28 orderto provide & hydrogenation- dehydrogenstion function. Typical

30 replacing celions can include hydrogen ammonium, metal cations, 2.g., rare
31 esarth, Group A and Group VI meatals, as wall as their mixtures, A method
32 for praparation of MTT-type zeolites such as S5Z-32 or Z5M-23 using small
33 neufral amines is disclosed in U.S. Pat, No. 5,767,801,

-



U.S. Pat. No. 5,397,454 discloses hydroconversion processes employing a ze,olite such as SSZ-32
which has a small crystallite size and a constraint index of 13 or greater, after caicinations and in the
hydrocen form. The catalyst possesses a silica to alumina ratio of greater than 20 and less than 40.
U.S. Pat. No. 5,300,210 is also directed to hydrocarbon conversion processes employing SSZ-32. The
S,5Z-32 of U.S. Pat. No. 5,300,210 is not limited to a small crystal size. SUMMARY The instant
disclosure is directed to a small crystal SSZ-32 zeolite (hereinafter referred to as SSZ-32X) which is
suitable for dewaxing a hydrocarbon feed to produce an isomenzed product. It is also directed to a
method of making this zeolite, and to dewaxing processes employing catalyst comprising SSZ-32X.
The feed to the process includes straight chain and slightly branched paraffins having 10 or more
carbon atoms. The feed is contacted under isomerization conditions in the presence of hydrogen with
a catalyst comprising an SSZ- 32X. This catalyst possesses, in comparison with standard SSZ-32,
less defined c,fry%tapliniﬁ(, altered Argon adsorption ratios, increased external surface area and reduced
cracking activity over other fitefadisra5ste MizR FeISEEIRN stovesassadrionisumerization. Use of this
catalyst in isomefizatioh eesifis-BRavhighertubespeodictiield and lower gasproduction. In a first
aspect, there | id lite haying tio. of silicon oxide to aluminum oxide greater than
about 20:1 to lliaslgérx?ah@aklg %O[agfg%v%ﬁh é?@e\étg%’i%?%%%%gﬂgrﬁnaPbr@é@?ﬁﬁ%@%- cbifiponents in the range of
200-400A, antARFhEPHTESRE AT GiffFadEGhHmES 6t TablenbiesHidrzeblitedhavingzan external surface
area in the rangelfrort80ne. 30m21gm;, shereiadhe @%@dé&&%‘g%fﬁ#ﬁ@: DESCRIPTION OF
THE FIGUR il ; d, (Q.iLLu te comparisons between the x-ray diffraction
patterns of sﬁ%%%%é%@é&%@o X! Fig‘g’ltj{;r%ﬁgacj‘ é‘ﬁg'z?ﬁf'im.?sﬁaﬂ%@%?égrﬁﬁﬁson of yield and VI
characteristiCQWP?JE%EGT”S%XfSQ“"}%iiﬁ%odewaxing, compared with that of standard SSZ-32.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT Table 1 - Composition of mole

ratios Broad Preferred Si02 1AI2%§§§han 40 30-35 OH- /S102 0.10-1.0 0.20-0.40 0/SIO2
0.05-0.50 0.10-0.25 M+ /Si02 0.05-0: ~15-0.30 H2 0/S102

The instant disclosure is directed to a small crystal S5Z2-32 zeolite (hereinafter
referred 10 as S8Z-32X) which is suitable for dewaxing a hydrocarbon fesd to
- produce an isomerized product. It is also direcied to a mathed of making this
zaolite, and 1o dewaxing procasses employing catalyst comprising 837-32X.
The feed o the process includes straight chain and slightly branched paraffine
naving 10 or mors carbon atoms. The feed is contacied under isomerization
‘condi'i:ions in the presence of hydrogen with 2 catalyst comprising an S87-
32X, This catalyst pogsassas, in comparison with standard S57-32, less
dgefined crystaliinity, altered Argon adsorption ratics, increased extarnal
surface area and reduced cracking activity over other intermediate pore size
motecular sigves usad for isomerization. Use of this catalvst in isomerization

results in a higher tube product vield and lower gas production.

in a first aspect, there is provided a zeolite having a mole ratio of silicon oxide to
aluminum oxide greater than

about 201 to tess than 40:1, with crystaliites naving small broad iathe-like
components in the range of 200-400A, and having the x-ray diffraction iines of
Tabie2(b), said zeolite having an exiernal surface area in the range from 80 1o
300 m*gm, wherein the zeolite is S32-32X.



20-300 25-60 Q/Q+M+ 0.25-0.75 0.33-0.67 17 18 wherein Q is the sum of Qa and Ob. 19 20C), is an .
N-lower alkyl-N'-isopropyl-imidazoilum cation (preferably an N,Nr- 21diisopropyl-imidazolium cation or
N-methyl-Nr- isopropyl-imidazolium cation). 92Qb is an amine. Isobutyl,neopentyl or monoethyl amine
are suitable examples 23of Qb, although other amines may be used. The molar concentration of
24amine, Qb must be greater than the molar concentration of the imidazolium 25compound, 02.
Generally the molar concentration of Qb is in the range from 2 26to about nine times the molar
concentration of Qa, U.S. Pat No. 5,785,947 -3- 1(herein incorporated by reference) describes how a
zeolite synthesis method 2employing two organic sources, one source being an amine containing from
3one to eight carbons provides significant cost savings over a method in which 4the quaternary
ammonium ion source (such as imidazolium) is the only source 5of organic component. The
combination of the 2 organic nitrogen sources 6allows the possibility of the primary template (used in

smaller quantity) to 7nucleate thg;,gggrﬁggggyi@%w W L?E%mﬂ?_;f;hf amine to contribute to 8filling
the pores in a stabilizing manner, during crysta TPty e

: pores=of 9high silica zeolites are
susceptible to re-dissolution under the synthesis 10conditions. The amine also can contribute to
maintaining an élgviated (&Lalkalmity for)thiesynthesis daM isvansalalimejalipn.preferably sodium

or potassium. The:rganiccation.1deompanind.wbich.acts as a source of the quaternary ammonium
ion employed 15can provide hydroxide ion. T

Figure 2(a) and 2(b) iliustrate a comparison of vield and V! characieristics for

use of 88Z-32X in (sodewaxing, compared with that of standard S87.972.

2a



16 17The cation component 0,, of the crystallization mixture, is preferably derived 18 from a compound
of the formula 20 22 24 AC 26 27 28wherein R is lower alkyl containing 1 to 5 carbon atoms and
preferably -CH3 99or isopropyl and an anion (As) which is not detrimental to the formation of the
30zeolite. Representative of the anions include halogens, e.g., fluoride, 31chloride, bromide and
iodide, hydroxide, acetate, sulfate, carboxylate, etc. 32Hydroxide is the most preferred anion. 33
34The reaction mixture is prepared using standard zeolitic preparation 35techniques. Typical sources
of aluminum oxide for the reaction mixture 36include aluminates, alumina, and aluminum compounds,
such as aluminum- 1coated silica colloids ( preferably Nalco 1056 colloid so] although other 2brands
may be used ) Al2 (SO4.)Eémd_ath@E@mﬂt%@\ﬁ@mﬂ@ﬁe{ﬁ@dﬂﬁﬁf@%&f%ﬁ%gﬂg zeolite SSZ-32X,
we have found that 5providing sources of aluminum oxide to a zeolite Syn re wherein 6the
aluminum oxide is in_a covalently dispersed form on silica allows zeolites 7with increased aluminum
content to be cr@stalﬁ%yﬁgéaﬁ?éﬁfﬁmmina content 8promotes isomerization. In another approach
zeolites of pentasil structure 9and lower silica/alumina ratios (approximately 10) can be used as
aluminum 10oxide 5%@3%% dﬁscg%ckscfor the synthesis of zeolite SSZ-32X. These 11zeolites are
recrystallized to the new SS7-32X Zeolite ih e Hra R TEE ¥ e PP R aicessERAB4iCa, and Qb
described abové. 1FUARIGFITREREPTarTiele retiites donstitutetiue, suchiysefilsseurges of 15
aluminum oxide7or feedstocksriineperlaeszealiigshave-alsobecn ysed in 16the crystallization of

ZSM-5 and ZSM-1 S, No..4,503,024).. 17
an Igl ](D(fgf\??aﬁ?tf\l,F\anéoprapyzmr%;c}azoiium cation or N-methyl-N'-isopropyi-

8 imidazolium cation) which is subsequently lon-exchangsd to the hydroxide

10 form, an oxide of aluminum{preferably wherein the aluminum oxide source
1 provides aluminum oxide which is covalenily dispersed on silica), and an
12 additional oxide of silicon. The reaction mixiure should have a composition in

13 terms of mole ratios falling within the following ranges:

14

15 Table 1 - Composition of mole ratios

16

Broad Preferred

SICs JAlLO: 20-less than 40 30-35
OH-/8i0, ¢.10-1.0 0.20-0.40
Q/SiC, 0.05-0.50 0.10-0.25
M+ /SIO, 0.05-0.30 £0.15-0.3¢
o O/Si0, 20-300 25-80
QIO+ 0.25-0.75 0.33-0.67

17

18 wherein Qs the sum of Q, and Qy

19

20 Qgis an N-fower alkyl-N'-isopropy-imidazotium cation (preferably an NN

21 diisopropy-imidazolium cation or N-methyl-N'- isopropyl-imidazolium cafion).

22 Qpis an amine. ischutyl,neopenty! or monosthyl amine are suitabie axamples

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

24 aming, Qp must be greater than the malar concentration of the imidazolium

25  compound, Q. Generally the molar conceniration of Qp is inn the range from 2

26 fo about nine times the molar concentration of Qa. U.S. Pat No, 5,785,047
-3



18In another preferred approach, wherein the aluminum oxide is in a covalently 19dispersed form on
silica is to use an alumina coated silica sol such as that 20 manufactured by Nalco Chem. Co. under
the product name 1056 colloid 21s0l(26% silica, 4% alumina). In addition to providing novel SSZ-32 X
with 22high aluminum content, use of the sol generates crystallites of less than 231000A (along the
principal axis) with surprisingly high isomerization capability. 24 25Indeed, the catalytic performance of
SSZ-32X (in the hydrogen form) for 26cracking capability is manifested by Constraint Index values (as
defined in J. 27Catalysis 67, page 218) of 13 or greater and preferably from 13 to 22. 28Determination
of Constraint index is also disclosed in U.S. Pat. No. 4, 29481,177. In general, lowering the crystallite
size of a zeolite I$ad%hto 30 decreased \%ha'%e seIegtiyity.,This has b_gen demonstrated for ZSM-5
reactions 31involving Aromatica A LhBwh TSI Cekraisis 885397 (3 688} R ahftionnalsgeolite
ZSM-22, (U.S. Pat. NondA8L, 177 phissibeen feanthtosbercioselyy3s retated:toZ8My234J. Chem. Soc.
Chem. Comm. 1985 5306, L) e shilatays Feisiense on P22 I was shown Fhat ballmiling

the crystallites Zarod ced a, catalyst with a constraint index of 2.6. This Is a surprisingly fow 3value for

this material given othsr SHIEEWAER HERRY i 794 Ve Ry ANSRAGivE'LB-HiRg prmasiFgProc. of 7th
Intl. Zeolite ConfS Tokyo;da86-page 623) TRresuiablisthe’ biadlndlingieadsde-adessselective but

more active 6catglystby.virue fpredusing smaller Ui it rprising here, 7that smaller
crystallites maint;in high sglecﬁivity .iﬁgt/he c_asﬁe of gst%w?%%( ﬁgﬁ@aé?gjﬁe U%?qs Irc%n oxide include
silicates, silica hydrogef. &ieic At '§esfoiiardek aned eméas airadigronnasiiicates, and silica
hydroxides. 10Sélts, énticutarty=ivak metél-halidessuchas sediva chiorides ean be-added 11to or

formed in the reagtiongaixise - d11e¥e disclasetinhe flerpiue as l2eiding the grystallization of
zeolites while preventing silica gcclusion in the 13lattice. 14 15The reaction mixture'is maintained at an
elevated tempeil turé ﬁi(ﬁﬂg The amine also can contribute to maintaining an slevated

11 alkalinity for the synthesis.

12

13 Mis an alkali metal ion, preferably sodium or potassium. The organic cation
14 compound which acts as a source of the quaternary ammonium fon employed
15 can provide hydroxide ion.

16

17 The catien component Qa, of the crystallization mixiure, is preferably derived

18 from a compound of the formula

20
22 '
Fanai | CE
24 o k=K Ivim')f LB
' et N
26 - CHy
27

28 wherein R is lower aikyl containing 1 1o 5 carbon atoms and preferably -CH3
28 orisopropyl and an anion (A@) which is not defrimental to the formation of the
30 zeolite. Representative of the anions include halogens, e.g., fluoride,

31 chioride, bromide and iadide, hydroxide, acetats, sulfate, carboxylate, sic.

32 Hydroxide is the most preferred anion.

33

34 The reaction mixture is prepared using standard zaolitic oreparation

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

36 include aluminates, aluming, and aluminum compounds, such as aluminum-

A



16crystals of the zeolite are formed. The temperatures during the hydrothermal 17crystallization step
are typically maintained from about 140' C. to about 200 18C., preferably from about 160 C. to about
1800. and most preferably from 19about 170. degree. C. to about 18000. The crystallization period is
typically 20greater than 1 day and preferably from about 4 days to about 10 days. 21 22The
hydrothermal crystallization is conducted under pressure and usually in 23an autoclave so that the
reaction mixture is subject to autogenous pressure. 24The reaction mixture can be stirred while
components are added as well as 25during crystallization. 26 270nce the zeolite crystals have formed,
the solid product is separated from the 28reaction mixture by standard mechanical separation
techniques such as 29filtration Or centrifugation. The crystals are water-washed and then dried, e.qg.,

30at 90 C. to 150C. forfrani:sac@dbhourscteobtainthe ﬁﬁséﬂ&ﬂ&ﬁﬁ&%@% %ég olite crystals. The drying
step can be perfermed at atmosphe mos ressures. 33 IDuring the hydrothermal
crystallization step, the crysta S cans%%%ﬁéj\/gﬂ&ba})‘ fnuc?e “sﬁ%?ﬁ%neously from the reaction mixture.
The reaction mi>(°ture can 3also be seeded with SSZ-32 crystals both to direct, and accelerate the

4crystallization, as welkasd@mainimizedne ﬁ@éﬁé@%@@@cﬁl!ﬂé‘@%@@%@%yﬁ(@? licate contaminants. 6

7SSZ-32X can he used as-synthesized an be thermally treated (calcined). 8Usually, it is desirable
to remove the alkah%r)net cat%ﬁél} M %na@f(rg an %Xlgﬁd%?eﬁ%@ ﬁYWﬁﬁW@%Wﬁﬁﬁﬁbmum or any

desired metal iof. THE Zé§litaurpesrdie leactsd with disekating agents s, sRREAQNdLte acid

solutions, to 1licrease thecsilisa alumina moleialio, SS7:32%.4an Also be steamed. 12Steaming

helps stabilize the cr. ine latfice o atta k from acids. 13 14 SSZ-32X can e used in intimate
combination Wltﬁehyg’r%@gna&&%er Zaien o another approach zeolites of pentasi! siructure

¢ " andlower silica/alumina ratios (approximately 10} can be used as aluminum
10 oxide sources or feedstocks for the synthesis of zeolite SSZ-32X. These
11 zeolites are recrystaliized to the new SS2-32X zaoiiis in the presence of the
12 organic sources Q, and Q, described above.
13
14 Mordenite and ferrierite zeolites constitute two stich useful sources of
16 aluminum oxide or feedstocks. These latter zeoiftes have also been used in
16 the crysiallization of ZSi- 5 and ZSM-11 {U.8. Pat. No. 4,503,024).
17
18 In another preferred approach, wherein the aluminum oxide is in a covalently
19 dispersed form on silica is to use an alumina coated silica sol such as that
20 manufactured by Nalco Chem. Co. under the preduct name 1056 colioid
21 sol{26% silica, 4% alumina}, In addition to providing novel $87-32 X with
22 high aluminum content, use of the sol generates crysiallites of iess than
23 1000A (along the principal axis} with surprisingly high isomerization capablility,
24

25 Indeed, the catalyiic performance of S82-32X (in the hydrogen form) for

26  cracking capability is manifestad by Constraint index vaiues (as defined in J.
27  Calalysis 87, page 218) of 13 or greater and preferably from 13 to 22,

28  Determination of Constraint index is also disclosed in U.8. Pat. No. 4,

29 481,177, In general, iowering the crystaliite size of a zeolite leads to

30 decreasad shape selectivity. This has been demonstrated for 7SM-5 reactions
31 involving aromatics as shown in J. Catalysis 89,327 (1986). In addition, a

32 zeolite Z8M-22, (U.S. Pat. No. 4,484 177} has been found to be closely

33 related to ZSM-23 {J. Chem. Soc. Cher. Comm. 1885 page 1117). In the

B



15 components for those appiications in which a hydrogenation-dehydrogenation 16function is desired.
Typical replacing components can include hydrogen, 17ammonium, metal cations, e.g. rare earth,
Group IIA and Group VII metals, as 18well as their mixtures. Preferred hydrogenation components
include tungsten, 19 vanadium, molybdenum, rhenium, nickel, cobalt, chromium, manganese,
20platinum, palladium (or other noble metals). 21 22Metals added to affect the overall functioning of
the catalyst (including 23enhancement of isomerization and reduction of cracking activity) include
24magnesium, lanthanum (and other rare earth metals), barium, sodium, 25praseodymium, strontium,
potassium and neodymium. Other metals that 26might also be employed to modify catalyst activity
include zinc, cadmium, 27titanium, aluminum, tin, and iron. 28 29 Hydrogen, ammonium as well as

metal components candve extehangesh ntN3VEEL=32KaThe zealite 6aN-Als0 be impregnated with the

metals, or, the metalg 31can, ge o ically infimately admixed with SSZ-32X using standard methods
32known to the art Alﬁ’ld, the metals géallcr\{% B}é%é?: L?tdrgi(}jétlr{i e & yetal 14RiEeey ARG e desired

metals present a$ ioffé' i fAE RsEEEH It RtFre Fismsivsich RSB43R tteolite isprepared. 3 4Typical

ion exchange teéhniqamiimlolveé@ﬁé@@ékﬁgwm%Zﬁ%.w%i%MHtmﬁQW@é@!%gesalt of the

desired replacing caﬁ'gp er g;‘h : éléhm%ﬂ% Lﬁa wide ariTty of salts can be employed, chlorides and
u

ns. s can | .
other halides, nitrates, 7and s ?ﬁés are par felis § preferrat SHEPREBHtAIVE f5ii%xchange

8techniques are HisI8%irPH Viide vareg onpaeatsinchatilict). SoNas st 24% 3, 140,251; and

3, 140,253. lon exchaagerean take lace eithesd Ohafore.erafter 857:32X is calcined 11 12Following
contact with the salt solution of the desired replacing cation, SSZ- 1332X is typically washed with

water and dried &t telHperARHEETRAGHIGIONIBEDL4UE. 1 ahoutsBLE GyAftes washingi<SSZ-32X can
be calcined in aié or met@RSilica, fumed silicas, tetraalkyl orthosilicates, and silica hydroxides.

10 Salts, particutarly alkali metat halides such as sodium chloride, can be added
11 toorformed in the reaction mixture. They are disclosed in the literature as
12 alding the crystaliization of zeolites while preventing silica occlusion in the

13 latiics,

14

15 The reaction mixture is maintained at an elevated temperature until the

16 crystals of the zeolite are formed. The temperatures during the hydrothermal
17 crystallization step are typically maintained from about 140° C. to about 200°
18 C., preferably frem about 160° C. to about 180C. and most preferably from
19 about 170Q. degree. C. to about 180° C, The crystailization period is typicalty
20 greaterthan 1 day and preferably from ahout 4 days to about 10 days.

21

22 The hydrothermal crystaliization is conducted under pressure and usually in
23 an aufoclave so that the reaction mixture is subject to autogenous pressure.
24 The reaction mixture can be stirred while components are addad as well ag
25  during crystallization.

26

27 Once the zeolite crystals have formed, the solid product is separated from the
28  reaction mixture by standard mechanical separation techniques such as

29 filtration or centrifugation. The crystals are water-washed and then dried, e.q.,
30 atg0® C. fo 150°C. for from & to 24 hours, to abtain the as-synthesized,

31 zeoiite crystals. The drying siep can be performed at atmospheric or

32 subatmospheric pressurss.

33



15at temperatures ranging from about 200 C. to 820 C. for periods of time 16ranging from 1 to 48
hours, OF more, to produce a catalytically active product 17especially useful in hydrocarbon
conversion processes. 18 19The SSZ-32X zeolite described above is converted to its acidic form and
then. 20is mixed with a refractory inorganic oxide carrier precursor and an aqueous 21solution to form
a mixture. The aqueous solution is preferably acidic. The 22solution acts as a peptizing agent. The
carrier (also known as a matrix or 23binder) may be chosen for being resistant to the temperatures
and other 24conditions employed in organic conversion processes. Such matrix materials 25include
active and inactive materials and synthetic or naturally occurring 26zeolites as well as inorganic
materials such as clays, silica and metal oxides. 27The latter may occur naturally or may be in the
form of gelatinous pretipitates NBEeHIE bR gl HER I § AMxILReE tatieandrroahated dxides. Use of an
active 29materiatin conjemictimomitietheigynihetic SSZ@2XKikeir-combinagdwithitstends,30to improve

the conversion apd sgleqtvity. ol alalystin ceuain groanis 3conversion plocesses. 32 1SSZ.32X

is commonly composited with porous matrix materials and mixturés ferials such as silica,
alumina, titania, MmadheSii&ilies: AR WARES JeilbarRa g e siiaczivedaiissilica-thoria, silica-beryllia,
silica- titan's, 4titaniszzirtomsdiagavelhastesnary compositions such as silica- alumina-thoria,
Ssilica-alumina-zirconia, silica-alumina-magnesia and silica-magnesia-zirconia. 6The matrix can be in
the form of a cogel. In the instant invention, the 7preferred matrix materials are alumina and silica. It is
possible to add rhetals Bor tHE 2RARAKEE AERYSH EFRY HE parforiiance) durnag diesantad) synthesis of

9SSZ-32X, as well asslating:latessteps in eatalystiyeparation Matheds of, %99&'&99?&%%%“ include solid
oo o B G R R A AT e
loaded 13with ﬁ%tal?ﬁ.‘hbe teached with chelating agents, e.g., EDTA or dilufe acid soiutions, to
11 increase the silica alumina mole ratio. SSZ-32X can also be steamed.
12 Steaming helps stabilize the crvstaliine lattice to attack from acids.
13
14 88Z-32X can be used in inlimate combination with hydrogenating
15 components for those applications in which a hydrogenation-dehvdrogenation
16 function is desired. Typical reptacing components can include hydrogan,
17 ammonium, metal caticns, e.g. rare earth, Group 1A and Group Vil metals, as
18 well as thelr mixtures. Preferred hydrogenation components include tungsten,
19 vanadium, molybdenum, rhenium, nickel, cobait, chromium, manganese,
20 platinum, palladium {or other noble matals).
21
22 Metals added to affect the overall functioning of the catalyst {including
23 enhancement of isomerization and reduction of cracking activity) include
24 magnesium, lanthanum (and other rare earth metals), barium, sodium,
25 praseodymium, strontium, potassium and neodymium. Other matals that
26 might also be employed to modify catalyst activity include zine, cadmium,

27 titanium, aluminum, tin, and iron.

289 Hydrogen, ammonium as well as metal componenis can be exchanged into
30 88Z-32X. The zeolite can also be impregnated with the metals, or, the metals
31 can be physically intimately admixed with S87-32X using standard methods

32 knownto the art. And, the metals can be occluded in the crystal iattice by

7.



15Inactive materials can suitably serve as diluents to control the amount of 16conversion in a given
process so that products can be obtained economically 17without using other means for controlling the
rate of reaction. Frequently, 18zeolite materials have been incorporated into naturally occurring clays,
e.g., 19bentonite and kaolin. These materials e.g. clays, oxides, etc., function, in 20part, as binders for
the catalyst. It is desirable to provide a catalyst having 21good crush strength, because in petroleum
refining the catalyst is often 22subjected to rough handling. This tends to break the catalyst down into
23powders which cause problems in processing. 24 25Naturally occurring clays which can be
composited with the synthetic SSZ- 2632X of this invention include the montmorillonite and kaolin
families, which 27families include the sub-bentonites and the kaolins commonly known as Dixie,
28McNamee, GéorgiaanglFotidaaliaysiaretkersimwhichthesmainmringsal:29eanstituent is halloysite,
kaolinite, dickitepnagfjte; o anauxjte. Fi 0 j@%[ays 30such as sepi_ol_ite and _attapulgite can _al_s_o be
used as supports. Such clays 31can be used In the raw state as originally mined or can be initially
subjected to 32calcination, acid treatment or chemical modification. 33 IThe mixture of SSZ-32X and

binder can be formedipiteiacwidenartigty-ahAphysicalshapesaGanenallysspeakings, the mixture can be
in the form of a 3po ; ule, o rody ch as an extruciate haying a 4particle size
sufficient to pasg th%%%%\og %5@%%&% %%?g%!?s%?e%ﬁ%ﬁ %&egglr%%:lan?éoé] éh “’aa?ﬁ'-smé%ﬁ?%%ler) screen. In
cases where the’cat8 a8 FBlI S S BsteR e By elarssich Witipam o it Isittisy, iretasixture can be

extruded 7before drying sarasies-orpartiadly,dsiethand thep-extiuged i594:32%gan also 8be steamed.
Steaming helps stahjlize the crystalline lattice to attack from 9acids., The,.drieféj trudate is then
thermally treated, using Q:Fa c“iﬁe%%ﬁ!%&%géé%d3rvéfgael\"laif&glé?ﬁe}aetﬁié%i?g%%gga u§e>§\rl;?§y range from 390

to 1100F. Calcirtation may4S9ocddrier beaisds of e ranginyirormostdaBaivats, Biheore, to produce

a 10 before or afier SSZ-32X is calcined.
11
12 Foliowing contact with the salt solution of the desired replacing cation, S82-
13 32Xis typically washed with water and dried at temperatures ranging from 85°
14 C, ioabout 315°C. After washing, SSZ-32X can be caicined in air or inert gas
15 altemperatures ranging from about 200° C. to 820° C. for periods of time
16 ranging from 1 to 48 hours, or more, to produce a catalytically active product
17 espedcially useful in hydrocarbon conversion processes.
18
18 The 58Z-32X zeolite described above Is convearted to its acidic form and then
20 is mixed with a refractory inorganic oxide carrier precursor and an aqueous
21 soiufion to form a mixture. The agueous solution is preferably acidic. The
22 solution acts as a peplizing agent. The carrier (also known as a mairix or
23 binderj may be chosen for being resistant to the temperatures and other
24 conditions employed in organic conversion processes. Such matrix materials
25 include active and Inactive materials and synthetic or naturally QCCUrTing
26 zeolites as well as inorganic materials such as clays, silica and metal oxides.
27 The latter may cccur naturally or may be in the form of gelatinous precipitates,
28 sols, or gels, including mixtures of silica and metal oxidss. Use of an aciive
29 material in conjunction with the synthetic $37-32X i.e., combined with i, tends
30 toimprove the conversion and seleclivity of the catalyst in certain organic
31 conversion processes.
32



l4catalytically active product especially useful in hydrocarbon conversion 15processes. 16 17The
extrudate or particle may then be further loaded using a technique such 18as impregnation, with a
Group VIII metal to enhance the hydrogenation 19function. It may be desirable to coimpregnate a
modifying metal and Group 20VIII metal at once, as disclosed in U.S. Pat. No. 4,094,821. The Group
VIII 21metal is preferably platinum, palladium or a mixture of the two. After loading , 22the material can
be calcined in air or inert gas at temperatures from 500 to 23900F. 24 95 Feeds 26 27The instant
invention may be used to dewax a variety of feedstocks ranging 28from relatively light distillate
fractions such as kerosene and jet fuel up to high 29boiling stocks such as whole crude petroleum,
reduced crudes, vacuum tower 30residua, cycle oils, synthetic crudes (e.g., shale oils, tars and oil,
etc.), gas 31oils,'vactiEifmigas oilsrfootsy aitsy FisthewTropsehsdesvednaaxes, andether32heavy oils.

Straight chain n-parafffs ithes san ok iy sionly Jabranched chai parafins having 16 o

more carbon atops are sometimes Ireferred to herein as waxes. ecdStOek Wiff'6ften be a 010+
feedstock 2genetally’b5iinGeaBeYe: SH6EEEEDRSINCEGRtEr silsaweudizatyite freaiof 3significant
quantities of waxy cétaperents)iHaoweyepsstherprocesspissdpatticilady ugefulbwith waxy-distillate stocks
such as middle distiliate-stpcks sincluding gas gilskergsenss, and let fuels, lubricating oil stocks,

5 wh hSity HedtPTo 5

heating oils 6an% other distillate fractions whose pour point and viSCosi gintained

within certain specifit A8 SFPHRIEE TR At iy BirsfoerReelvilnggarierany ibeiribové230C. (450F.), more

usually above 3T75C p(6G0FE]) r@itydropeieassed8incks A1e aicanyeniensounce;ef stecks of this kind
and 10also of otger distillate fractions since th nally contain significant 11amounts of waxy n-
paraffins. The feedstock of the present Jaroces%}/&%%@%%%ﬁ%n?%g 20164 RISHEHeRtBhtaining
paraffins, olefinsg, naﬁﬁﬁié%s?s well as during fater steps in catalyst preparation. Methods of

10 preparation include solid state ion exchange which is achieved by thermal

11 means, spray drying with a metal salt sclution, and preparation of 2 slurry in a
12 salt sofution. The siurry may be filtered io refrisve the SS8Z-32X, now loaded
13 with metal.

14

15 Inactive materials can suitably serve as diluents to control the amount of.

16 conversion in a given process so that products can be obtained economically
17 without using other means for controlling the rate of reaction. Fraquently,

18 zeolite materials heve bean incorporated into néturally oceurring clays, e.g.,
19 bentonite and kaolin. These materials e.g. clays, oxides, etc., function, in

20 part, as binders for the catalyst. It is desirable to provide a catalyst having

21 good crush strength, because in petroleum refining the catalyst is often

22 subjected to rough handling. This tends io break the catalyst down into

23 powders which cause problems in processing.

24

25 Naturally cceurring clays which can be composited with the synthetic S37-
26 32X of this invention include the montmorilionite and kaolin famiiies, which

27 families include the sub-bentonites and the kaolins commonty known as Dixie,
286  McNamee, Georgia and Florida clays or others in which the main mineral

29 constituent is halloysite, kaolinite, dickite, nacrite, ar anauxite. Fihrous clays
30 such as sepiolite and attapulgite can also be used as supports. Such clays
31 can be used in the raw state as originally mined or can be initially sublected to

32 calcination, acid freatment or chemical modification.

-0-



13aromatic and heterocyclic compounds and with a substantial proportion of 14higher molecular
weight n- paraffins and slightly branched paraffins which 15contribute to the waxy nature of the
feedstock, During the processing, the n- 16paraffins and the slightly branched paraffins undergo some
cracking or 17hydrocracking to form liquid range materials which contribute to a low 18viscosity
product, The degree of cracking which occurs is, however, limited 19so that the yield of products
having boiling points below that of the feedstock 20is reduced, thereby preserving the economic value
of the feedstock. 21 22Typical feedstocks include hydrotreated or hydrocracked gas oils,
23hydrotreated lube oil raffinates, brightstocks, lubricating oil stocks, synthetic 24oils, foots oils,
Fischer-Tropsch synthesis oils, high pour point polyolefins, 25normal alphaolefin waxes, slack waxes,
deoiled waxes and micfoestaliné 26 Wakes BnesCenditions 29 i3@Theicendiionsunder which the

isomerizationideyvaxingspracessaf the I1pressptinvention is.carried out generally include a
temperature Whiéh falg}s %gwithin a rar;gglge fro’r?l gboulp Qélg?'g%ég%u{ig O%eﬁﬁjgﬁ%?g_rgrgigure from about
3315 to about 3000 pSig Mote Sratardbly T Sredsieisshehrassdodas hevina about 2500 psig.
The liquid hourly*spattisgctity witmgtonastitigis @gencrallysiiamabaut 4 saakout 20, more

preferably from aboutQ:kd0 ghauis3s.dne-gantagting i rably.carried oyt in the presence of
hydrogen. The 4é1ydr%%ﬁn t% hydroca?bonﬁrgtig prefgara?)Iryi;%‘(?ia%%s{:\}vgi%(%gle éﬁrea%%gé %Er% nﬁ%%ﬁ ‘2000 5to
about 10,000 standard-cubic et I Pet BErreP o ciitien 1R areteptefsrablgfradsabout 2500 to

about 5000 standardrelibictettdd® geebarnstThydioearhon:89Thapeadust ohthe present invention
may be further treated ag by dOhydiafinishiogs Theiysiofinishing can.be conventionally carried out in
the 9 acids. The dried extrudate is then thermally freated, using calcination

10 procedures.

11

12 Calcination temperature may range from 390 fo 1100°F. Calcination may

13 oceur for periods of time ranging from 0.5 1o 5 hours, or more, 1o produce a

14 calalytically active product especially useful in hydrocarbon conversion

15 processes.

16

17 The exirudate or particie may then be further loadad using & technigue such

18 asimpregnation, with & Group VIl metal to enhance the hydrogenation

19 function. It may be desirable io coimpregnate a modifying metal and Group

20 VIt metal at once, as disclesed in U.S. Pat. No. 4,094,821, The Group Vill

21 metal is preferably platinum, palladium or & mixture of the two. Aftar loading ,

22 the material can be calcined in alr or inert gas at temperatures from 500 to

23 D0C°F.
24
25  Feeds
28

27 The insiant invention may be used tc dewax a variety of feedstocis ranging

28 rom relatively light distiliate fractions such as kerosene and jetiuel up to high

29 boliing stocks such as whole crude patroleum, reduced crudes, vacuum towsr

30 residua, cycle alls, synthetic crudes {e.g., shale oils, tars and cil, etc.), gas

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

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

33 branched chain paraffins having 16 or more carbon atoms are someiimes
-40-



nce of a metaliic hydrogenation catalyst, for example, platinum on 12alumina. The
ﬁ;grrgﬁgishing can be carrizd ogt at a temperature of from ab_out .13374F to fabout 644F qnd a pressure
of from about 400 psig to about 3000 14psig. Hydrofinishlng in this manner is described in, for
example, U.S. Pat. 153,852,207 which is incorporated herein by r_eference. 16 17TEXAMPLES 1_8
19The synthesis of a broadline zeolite (in reference to the x-ray dlffractlo_n 20pattern) SS_Z-32_X is really
synonymous with crystallizing a very small crystal 21e>§ample of the zeolite. The x-ray diffraction
pattern broadens as the 22crystallites are reduced in size. In general, for the system of MTT stru_cture
23zeolites, of which standard SSZ-32 as well as SSZ-32X are examples, as the 24S02/AI203 ratio

Iso diminishes. 26 27Figure
diminishes (grea er wi% Alin the zeolite rodu the 5cr stallite size a
1(a) compares the V}l%e gig(toea (I)nc%ﬁFFe ce d 3 FRFa %h@f Btk iRaterdtieniard SSZ-32.

Relative intensity’is Gl5eafed ﬁm@’m &R dritetisity @@i/ﬁiu;e?{@ diyitheahi m/\faureiaéam@ reensity and

S52.35 320t et @rgmé“%mgy@wm‘?‘%&%%ﬁ%ﬁéﬁ TG hore Sacetmiied
SSZ-32 32plot, cea the match up of major
portion of Frl)gure 1(bfya'§ “mgo\\J/v\) HE YL ﬁl”fé‘fﬁnﬁﬂéha FefatemicrTaBieibyis) ®éaks in as-made

SSZ-3 X 2 2 Théta di@b@tﬁﬁ@iﬁﬂ)lﬁelﬁivaeﬂ% and jet fuels, lubricating oil stocks, heating oils
& and other distillate fractions whose pour point and viscosity need to be

7 maintained within certain specification imits. Lubricating ail stocks will

8 generally boil above 230°C, (450°F ), mare usually above 315°C. (BDO°F.).

&  Hydroprocessed stocks are a convenient source of stocks of this kind and
10 also of other distillate fractions since they normally contain significant
11 amounts of waxy n- paraffins. The feedstock of the prasent proceass will
12 normally be a C10 + feedsiock containing paraffing, olefins, naphthenes,
18 aromatic and hetsrocyslic compounds and with 2 substaniial proportion of
14 higher molecular weight n- paraffins and slightly branched paraffins which
15 contribute to the waxy nature of the feedstock, During the processing, the n-
16 paraffins and the slightly branched paraffins undergo some cracking or
17 hydrocracking to form liquid range materials which contribute foalow
18 viscosity product, The degree of cracking which occurs is, howsver, [imited
19 so that the yield of products having boiling points below that of the feedstock
20 is reduced, thereby preserving the economic vaiue of the feedstock.
21
22 Typical feedstocks include hydrotreated or hydrocracked gas oils,
23 hydrotreated lube oll raffinates, brightstocks, lubricating ol stocks, synthetic
24 olls, foots oils, Fischer-Tropsch synthesis oils, high pour point polyolefins,

25 normal alphaoiefin waxes, slack waxes, deolled waxes and microcrystalline

26 waxes.

27

28  Conditions
29

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

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

32 within a range from about 392°F {0 about 800°F, and a pressure from about

33 1510 about 3000 psig. More preferably the pressure is from about 100 to
EES



Intensity (%) (/10 x 100) 8.03 11.0 33 8.83 10.0 11.30 7.83 20 15.71 5.643 16.34 5.42 3 18.09 4.90 7
19.54 4.5433 19.67 4.51 20 20.81 4.27 31 21.21 J4.18 14 22.74 3.9163 23.91

1 about 2500 psig. The liquid hourly space velocity during contacting is
generally from about 0.1 fo about 20, more preferably from about 0.1 to about
5. The contacting is preferably carried out in the presence of hydrogen. The
hydrogen to hydrocarbon ratio preferably falis within a range from about 2000
to about 10,000 standard cubic feet Hs per barre! hydrocarbon, more
preferably from about 2500 to about 5000 stendard cubic feet 2 per barral

hydrocarbon.

o o~ D o B N

&  The product of the present invention may be further treated as by
10 hydrofinishing. The hydrofinishing can be conventionally camied out in the
11 presence of a metaliic hydrogenation catalyst, for example, platinum on
12 alumina. The hydrofinishing can be carried out at a temperaturs of from about
13 374°F to about 844°F and a pressure of from about 400 psig to about 3060
14 psig. Hydrofinishing in this manner is described in, for example, U.S. Pat.

15 3,852,207 which is incorporated herein by reference.,

18
17 EXAMPLES
18

19 The synthesis of a broadline zeolite (in reference o the X-ray diffraction

20 pattern) 88Z-32X is really synonymous with crystaliizing a very small crystal
21 example of the zeolite. The x-ray diffraction patiern broadens as the

22 crystallites are reduced in size. In general, for the system of MTT structure
23 zeolites, of which standard 8527-32 as well as SS7-32X ara examples, as the
24 8Q04/Al;O5 ratic diminishes (greater wi% Al in the zeolite product) the

25  crystaliite size also diminishes,

27  Figure 1(za) compares the 35Z-32X peak occurrence and relative intensity
286 with that of standard SSZ-32. Relafive intensity is obtained when an intensity

29 value is divided by & reference intensity and mulliplied by 100%, or 100 x V/la.

31 Figures 1(b} and (c) superimpose the SSZ-32X piot on the standard 887.32
32 plot, clearly showing the match up of major peaks. Figure 1(c) shows a more
38 detalled portion of Figure 1{b). Table 2(a) shows the peak listing and relative

-12-



3.72 100 24.54 3.6224 25.09 3.5534 25.87 3.4431 26.91 3.315 28.10 3.174 29.34 3.04 5 31.46 2.84 8
31.94 2.803 34.02 2.63 1 35.22 2.55 17 36.29 2.4716 | EXAMPLE | SYNTHESIS OF SSZ-32X 2 3A
preparation of the desired material was synthesized as follows: A 1-lastelioy 4C liner for a 5 gallon
autoclave unit was used for the mixing of reagents and

1 Intensily of peaks of standard $5Z-32. Table 2(b) magnifies peak width so

2z that major peaks of 88Z-32X and standard SSZ-32 may be easily compared.
3
4 Table 2(a) —~ Peak listing of standard $82-32
5
2 Theta d-spacing Relative intensity (%)
(A) ({io) x 100
7.9 11.2 19
8.2 10.8 ‘ 24
8.9 10.0 11
1.4 7.8 | 20 |
14.7 8.05 2 |
15.9 5.59 5
11.4 5.41 4
! 18.2 4.88 12
19.6 4,52 69
20.1 443 11
20.2 4.25 70
21.4 4,15 9
22.8 3.90 100
23.8 3.73 53
24.0 3.70 58
4.7 3.61 j 50
252 3.83 36
28.0 3.43 42
28.2 | 3.16 19
2584 2.03 7
31.8 2.83 13




5then in the subsequent thermal treatment. At a rate of 1500 RPM and for a 6period of 1/2 hour, the
following components were mixed once they had been 7added in the order of description. 300 grams
of a 1 Molar solution of Nig 8Diisopropyl imidazolium hydroxide was mixed into 4500 grams of water.
The 9salt iodide was prepared as in US 4, 483,835, Example 8, and then 10subsequently was
ion-exchanged to the hydroxide form using BioRad AG1-X8 1lexchange resin. 2400 grams of 1 N
KOH were added. 1524 grams of Ludox 12AS-30 (30wt% Si02) were added. 1080 grams of Nalco's
1056 colioid sol 13(26wt% SO2 arid 4 wt% Al203) were added. Last, 181 grams of isobutylamine
1l4were stirred into the mixture, In general, the molar concentraticn of the amine 15Qb must exceed
the molar concentration of the imidazolium compound, 02. 16 170nce the stirring was finished the
autoclave head was closed up and thﬁagjﬁerg?&tig@e\ggg ﬁ?%%%%@égﬁ&hﬁ’ith an 8 hour ramp up time.
The system was 19stirred at 150 RPM. The reaction was terminated so that a product was 20collected
after 106 hours of heating. The solids were collected by filtration 21(which goes very slowly; an

indication of small crystals). It was subsequently 22 washed several fimes and|then dried. The material
was analyzed by x-ray 23diffi action and the patl;ern is shown in Table 3. A comparison is made with
24 the more standard S5Z-32 datajpresented in Table(%la) and it'EERTE $&8n P5that the new product
of Example 1 is essentially related to 55Z-32 but has the 26diffractits Jinesjconsiderably broadened.
282930313233 1Table 3220 L-apagiﬂlﬂlg | P -

8.83 | 10.0 5]

11.30 7.83 20

15,71 5.64 | 3

16.34 5.42 3

18.09 4.50 7

19.54 % 4.54 33

19.67 4.51 20

23,81 427 31

21.21 448 14

2274 3.61 | 83

23.¢1 i 3.72 100

24.54 3.62 24

2500 | 356 | 34

25.87 | 3.44 | 31

| 26.91 3.31 o
L 2810 3.17 4

29.34 3.04 5

31.48 2.84 8

31.94 | 280 3

34.02 | 2.63 1

35,22 2.55 17

36.29 247 16




(A) Intensity Relative Intensity (%) (Tile x 100)1 | 8.00 11.0515 26 8.80 10.05 6 10 11.30 7.83 10 17
14.506.111 2 15.755.63 35 16.50 5.373 5 18.10 4.9017 12 19.534.54541 71 20.054.4286 shoulder

1 EXAMPLE | SYNTHESIS OF 88Z-32X

2

3 Apreparation of the desired material was synthasized as follows: A Hastelioy
4 Clinerfor e § gallon autoclave unit was used for the mixing of reagents and
5 thenin the subsequent thermal treatment. At a rate of 1500 RPM and for a

8  period of % hour, the foliowing components were mixed once they had besn
7 added in the order of description. 300 grams of & 1 Molar salution of NN

8  Diisopropy! imicazolium hydréxide was mixed into 4500 grams of water. The

9 salt iodide was prepared as in US 4, 483,835, Example 8, and then
10 subsequently was lon-exchanged to the hvdroxide form using BioRad AG1-X8
11 exchange resin. 2400 grams of 1 N KOH were added. 1524 grams of Ludox
12 AS-30 (30wi% $0p) ware added. 1080 grams of Nalco's 1055 colisid sol
13 (26wi% S10; and 4 wi% AlOs) were added. Last, 181 grams of isohutylamine
14 were stirred into the mixture, In general, the molar concentration of the amine
15 Qp must exceed the molar concentration of the imidazolium compound, Q..
1B .
17 Once the stiring was finished the autoclave head was closed up and the
18 reaction was taken up to 170°C with an 8 hour ramp up time. The sysiem was
19 stirred at 150 RPM. The reaction was terminated so that a product was
20 collected after 108 hours of heating, The solids were collected by flitration
21 {(which goes very slowly; an indication of smali crystals). It was subseguently
22 washed several timss and then dried. The material was anaiyzed by x-ray
23 diffraction and the pattern is shown in Table 3. A comparison is made with
24 the more standard SSZ-32 data presented in Table 2{a)and it can be seen
25 thatthe new product of Exampie 1 is essentially related fo $SZ-32 hut has the
26 diffraction lines considerably broadened.
27
28
29
30

32
33



10 shoulder 20.774.27741 71 21.304.171 7 12 72.713.91558 100 23.8813.72657 98 74.57 3.62330 52
25.083.55125 43 25.883.443 27 47 26.883.317 59 28.11 3.1746 10 3 4In a concern that the product
might be a mix of small crystals and 5considerable amorphous material, a TEM (Transmission
Electron Microscopy) 6analysis was carried out. The microscopy work demonstrated that the product
7of Example 1 was quite uniformly small crystals of SSZ-32 (the product was 8SSZ-32X) with very
little evidence of amorphous material. The crystallites 1were characterized by a spread of small, broad
lathe-like components in the

1 Table 3
2
2 d-spacing Intensity Relative !
(A) Intensity (%)
{Ho x 100)
8.00 11.05 15 26
880 | 1005 6 10
11.30 7.83 10 17
14.50 8.11 1 2
1575 | 563 3 5
16.50 5.37 3 5
18.10 4.901 7 12
19.53 4.545 41 7
20,05 4.428 6 shouider 10 shoulder
20.77 4.277 41 71
21.30 4.171 7 12
22.71 5 3.615 58 100
23.88 3.726 57 88 5
24.57 3.623 30 52 5
2508 | 3551 25 43 i
25.88 3.443 | 27 47
26.88 3.317 | 5 9
28.11 3.174 6 10
3 :
4 Inaconcem that the product might be a mix of small crystale and
5  considerable amorphous material, a TEM (Transmission Electron Microscopy)
6 analysis was carried out. The microscopy work demonstrated that the nroduct
7 of Example 1 was quite uniformly small crystals of $87-32 (the product was
& 38Z-32X) with very little evidence of amaorphous material. The crysialites

16~



2range of 200400 Angstroms. The Si02/Al203 ratio of this product was 29. 3 4 EXAMPLE 2 5 6The
product of Example 1 was calcined tc 1100F in air with a ramp of 1 deg. 7Cimin(1.8F/min) and
plateaus of 250F for 3 hours, 1000 F for 3 hours and 8then 1100F for 3 hours. The calcined material
retained its x-ray crystallinity. 9The calcined zeolite was subjected to 2 ion-exchanges at 200F (using
NH4 10NO3) as has been previously described in US Pat. No. 5,252,527. The ion- 11exchanged
material was recalcined and then the microporosity measurements 12were explored, using a test
procedure also described in 5,252,527. The new 13product, SSZ-32X, had some unexpected
differences vs. conventional SSZ- 1432. 15 16The Ar adsorption ratio for SSZ-32X (Ar adsorption at
87K between the 17relative pressures 01 0.001 and 0.1 )/(total Ar adsorption up to relative 18pressure

of 0.1) is larger than ne ! in.t Q. .70, 19In contrast for the conventional
SSZ-32, the Ar adso%ﬁro% %%%?{%éwgng%g%%fﬁgj& ége%o&aetg% 535 ANE0AE Fre®ssz-32X of
Examples 1 and 2 21G8HTdH <P A8 S LA ARG 8 ab S6fGH frablidhlierd 6 TheuskuwadPsurface area
220f the crystallites jumped from about 50 m2/g (SSZ-32) to 150 (SSZ-32X), 23indicating the
considerable externatsyfase-as a result of very small crystals. 24 25 At the same time, the micropore
volume for SSZ-32X had dropped to about 260.035 cc/gm, as compared with about 0.06cc/gm for
standard SSZ-32 27 28 EXAMPLE 3 29 30 The ion-exchanged SSZ-32X was tested for cracking

actir\]/ity via the uféé of Btthe@onsiraatipgdexiastcadistest W@f"ﬁﬂﬂ%ﬁ%ﬁﬂ@ Rafametekin showing
32the unique selectivi j The is-described in U.S, Pat, 33No. 5252527,
e amplo g USin§ th%@g@%{@ﬁé@?ﬁfﬁf&%gﬁiqm g rzours,r‘]}(%&'r: for 3 hours az.";d
en 11C00°F for 3 hours. The calcinad material retained its x-ray crystallinity.
9 The calcined zeolits was subjected o 2 ion-exchanges at 200°F fusing NH.
10 NOs) as has been previousty described in US Pat. No. 5,252,527, The ion-
t1  exchanged material was recalcined and then the microporosity measurements
12 were explored, using a test procedure alsa described in 5,282,527, The naw
13 product, S8Z-32X, had some unexpecied differences vs. conventiona! SS7-

4 32

16 The Ar adsorption ratic for S8Z-22X (Ar adsorption at 87K between the

17 relative pressures of 0.001 and 0.1)/(fotal Ar adsorption up o relative

18 pressurs of 0.1) is larger than 0.5 and preferably in the range of 0.55 10 0.70.
19 In contrast for the conventional 882-32, the Ar adsorpiion ratio is less than
20 0.5, typically between 0.35 and 0.45, The S8Z-32X of Examples 1 and 2

21 demonstrates an Argon absorption fraction of 0.62. The external surface area
22 of the crystallites jumped from about 50 m%g (SSZ-32) 1o 150 (S52-32X),

423 Indicating the considerable external surface as a result of very small crystals.

25  Atthe same lime, the micropore volume for SSZ-32X had dropped o about
26 0.035 ce/gm, as compared with about 0.06cc/gm for standard S37-32.

28  EXAMPLE 3

30 The ion-exchanged $8Z-32X was tested for cracking aclivity via the use of
31 the Constraint index test. This fest was an important parameier in showing
32 the unigue selectivity of zeolite SSZ-32X. The test is described in U.S. Pat.
33 No. 5252527, Example 9. Using the test conditions, standard 882-32

7



1typically provides a Constraint Index of 13-22 at 50% conversion and 800 F. _2The product of
Example 2 of the instant application, when run under the same 3procedures yields a much Iovyer.
conversion of about 12% while maintaining 4shape-selective behavior. 5 6Table 4-. Characteristics
7Comparison between standard SSZ-32 and SSZ-32X 8 Standard SSZ-32 SSZ-32X _
Diisopropylimidazolium/silica 0.00 0.05 Product Silica/alumina ratio 35 28-30 Product Ar adso_rptlon
fraction' (0.35 - 0.45) (0.55 - 0.70) Constraint index conversion Test 50% 12% Crystal size, microns
0.17 0.01-0.04 9 10*Ar adsorption at 87k between the relative pressures of 0.001 and 0.1) / (total
11Ar adsorption up to the relative pressure of 0.1) 12 13 EXAMPLE 4 14

1 typically provides a Constraint Index of 13-22 at 50% conversion and 800 F.

Z | The product of Example 2 of the instant appiication, when run under the same

3 procedures yields & much lower conversion of about 12% while maintaining

4 shape-seiactive behavior,

5

§ Table 4 — Characteristics

7 Comparison between standard S87.-32 and S82-32X

8

Standard 852-32 582-32X

Diisopropylimidazolium/silica (.00 0.05
Product Silica/alumina ratio 35 28-30
Product Ar adsorption fraction® (0.35 —- 0.45) (0.55-0.70)
Constraint index conversion Test 50% 12%
Crystal size, microns 017 0.01-0.04

10 * Ar adsorption at 87k betwaen the reiative pressures of 6.001 and 0.1}/ (total

11 Aracdsorption up to the relative pressure of 0.1)
13 EXAMPLE 4

15 The nsxt surprise concerning this material came from the testing of

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

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

18 carried out as was previously dascribed in U.2, Pat. No. 5,282,958, Exampie

19 1. The catalyst was tested using the procedure described in U.S. Pat. No.

20 5,282,858, Exampie 1. Both the new catalyst and a standard S87-32 powder
21 at comparable SiOx/ALO; gave about 98% conversion of n-Cyg at 545°F. The
22 differance is that the new material of Example 2 of the instant invention gave

28 anisomerization seleciivity of 75.8% vs. a value of 84% for standard SSZ-32,
24 esdisclosed in U.S. Pat. No. 5,282,858, Example 1. So even though the

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

26 the activity for hydroconvarsion eguals that of the standard 887-32 and the

18-



15The next surprise concerning this material came from the testing of 16isomerization capability using
n-hexadecane as feed and Pd metal on the 17product from Example 2 of the instant invention. Pd
ion-exchange was 18carried out as was previously described in U.S. Pat. No. 5,282,958, Example
191. The catalyst was tested using the procedure described in U.S. Pat. No. 905,282,958, Example 1.
Both the new catalyst and a standard SSZ-32 powder 21at comparable Si02/Al203 gave about 96%
conversion of n-C15 at 545F. The 22difference is that the new material of Example 2 of the instant
invention gave 93an isomerization selectivity of 75.8% vs. a value of 64% for standard.SSZ-32, 24as
disclosed in U.S. Pat, No. 5,282,958, Example 1. So even though the 25zeolite was shown to have
considerably less cracking activity in Example 3, 26the activity for hydroconversion equals that of the
standard SSz-32'andPfelYBY (91 sRTEERY S eBpsideranly otisin Ot s ens Matdiseistinctions between
the 2catalysts was that#hesstandardi3SZs32 predises abest k3% material whigh:is 395-a8d lower,
and the new zeolite r h rto 7%, kiguid vield is,4increased and light e roduction is
reduced. 5 6 EXI,A{%tMPLE%g‘%/S1 %Fé%agt}ﬁlj%s?%? E%(cglrrtr%pﬁéégﬁ% v%%“r%ﬁé‘&@? Dlﬁrﬂ’lrﬁ?ig %’s%%%é'} W%ﬁ t rather than
Pd. 9Calcination bf tHE¥ReEafafjst WaS RSBGPS KoBFsC8tc of catalyst chips 10(2442 mesh size)
were measured aut and packed into a stainless steel iireactor after drying overnight in air at 5007. The
catalyst was therﬁredg%%gﬂ;g_ t 500F in flowing H2 at 2300 psig for 1 hour. After reduction of the
metal, the 13catalyst was used to isomerize a waxy light neutral hydrocrackate feed, AP1 1438.9,
having a 33% wak content, and a pour point of 38°C. The whole liquid 15product from the reactor was

split in a stripper into twe deaations. Hhe bettoms kepreduekiangeiwas,ar tGpeurpeipk A standard
SSZ-32 catalyst was alsa 17prepared.and treated in ogous manner. The data in Table 5 below
18 shows the im[\Jé;ovg}r%srgr?ta \Iff qc%ﬁéeg%?ﬁg [ﬁsgo“haﬁg%%ﬁe ni%'gﬁ% S%n B SRS ization
catalyst. Once ajain & RiVaitayesesnisty vé rddiiepackad into a stainless steel

A4
i

i reactor after drying overnight in alr at 300°F, The catalyst was then reduced

12 at B500°F in flowing Hp at 2300 psig for 1 hour. After reduction of the metal, the
13 catalyst was used to isomerize a waxy light neutral hydrocrackate fead, API
14 38.9, having a 33% wax content, and a pour point of 38°C. The whole iiquid
15 product from the reactor was split in a stripper into two fractions. The botoms
16 product target was a -15°C pour point. A standard SSZ-32 catalyst was also
17 prepared and treated in an analogous manner. The data in Table 5 below

18 shows the improvement which is gained upon using the new SSZ-32X as an
19 Isomerization catalyst. Once again & main advantage seems fo be reduced
20 light gas production, which may be related to the iower overall intrinsic acidity

21 of this new material.

22
23 Table 5
24
Zeolite W% | Product Ci-Ca, C5- | 950
700+ | Vi Af 4.1 Wi% 250°F 550°F
Cst
Std 887-32 702 127 5.2 0.3 10 |
$87.32X 75.4 129 2.4 6 8.3
25
26
27

4G



20light gas production, which may be related to the lower overall intrinsic acidity 210f this new
material. 22 23Table 5 24 Zeolite VVt/BProductC1-C4, C5- 260- 700+ VI At 4.1 wt% 2507 550F
Std SSz-32 70..2 127 5.2 9,3 10 SSZ-32X 75.4 1292.4 6 8.3
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EXAMPLE 6

A bound catalyst was made using the SSZ-32X zeolite powder, using alumina
binder, extrusion, base drving and calcination, incipient wetness Pt
impregnation and final drying and caicining of the extrudate. The overall Pt
inading was 0.32 wi. %. After following loading and activation procedures
similar to the tast example, a titration step was performed by adding 200
rmicromoles nitrogen (as tributy! amine) per gm catalyst. This catalyst was
then tested on a waxy 180N hydrocrackate feed containing 10% wax and a
pour point of +32°C. Process conditions used were a LHSV of 1.0 hr -1, 4000
scl/bbl gas to oil ratio and a total pressure of 2300 psig. In Figures 2{a) and
2(b}, the observed yisid and V| obtained when a bottoms product (850°F +
cut} is contacted with a catafyst comprising S8Z-32X are comparad to resuits
obtained when the feed is contacted with a similar bound catalyst made from
standard S5Z-32 zeolite. An improved vield and VI over the range of -5 to -
25°C product pour point is shown.

CSt



1 EXAMPLE 6 2 3A bound catalyst was made using the SSZ-32X zeolite powder, using alumina
4binder, extrusion, base drying and calcination, incipient wetness Pt 5impregnation and final drying
and calcining of the extrudate. The overall Pt 6loading was 0.32 wt. %. After following loading and
activation procedures 7similar to the last example, a titration step was performed by adding 200
8micromoles nitrogen (as tributyl amine) per gm catalyst. This catalyst was 9then tested on a waxy
150N hydré{g%?-c &fe@ﬁ“%@n‘tgihing 10% wax and a 10pour point of +32C. Process conditions used
were a LHSV of 1.0 hr -1, 4000 11scf/bbl gas to oil ratio and a total pressure of 2300 psig. In Figures
2(a) and 12@(b), tg\e ob§ er\{]ead.xield and VI th%}ned when a bottoms product (6507 + 13cut) is

e r& AR FATEE {6 risIHEUSHEmSEAe i e feed is

contacted with a cat'g?f/)s! compr%iﬁg g5
contacted with a siRfitdr Bdnie dasslyistamatie fromth Ssyatdied $237133 zerlite:rdsinpreved yield and

VI over the range @fimdaenkSRBI: PEAGMCY PYIROINL IS oW, WHAT IS CLAIMED IS : 1A zeolite

having a mole ratlpa%fesj}ié:?orgé;)?f(ide ﬁc% aninum oxide greater than about 20:1 to essqﬁ%’tr?m:l, with
0

crystallites having smafl atha.like conthBRSKE TR FatG BT 2 B0l A srioRa i écthe x-ray
diffraction lines o@ﬁgméﬂf@),\@m%ﬁﬁi@ezﬁa&bﬁﬁ@éiﬁéxmmm surface area in the range from 80 to 300
m2/gm, wherein the zeolite is SSZ-32X. The zeolite of ciaim 1, having an Argon adsorption ratio
(defined as)the fraction Ar adsorption at 87K between the relative pressures of 0.001 and 0.1)/ (total Ar
adsorptionp to theSr&RailR Preledtird Srying datisghader tion 0Bionihmedinsribenmitmpore
volume of 0.02 cofgrxifarthierzeobi] 8sivezzeoliewtplainrdsanhareinitne Asgen 3gsesption ratio is in
the range from O. 0. A e SS7-32 AND ITS USE IN A

Y DROCARBON CORLRAION PROCESS ABSHat U FhemvEn bt IS it Aimeiho o
making a small cr)&il' €8 A1EPPRETIIE KSR, BISS79apRkr Thfezeatifyst is suitable for use in a

process whereby a feed including straight chain and slightly branched paraffins having 10 or more

carbon atons is agwaxedto prodyce . an isometized product, with increased yield of isomerized
material and decréeggetd gr?%duction o ’Iig&t er%dgl:]e ig'%?en Iggéorptﬁon ratio Is in'the range from
5510 0.70.
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