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 metalg, asswella®thedr mixtmesing method 32 fodmepmmnmﬁfwgmﬂﬂpenzeohtes such as

557-32 OF ZSM-23 usingreMallatfins having 10 or more carbon atoms.
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,

-



33neutral amines is disclosed in U.S. Pat. No. 5,707,501. 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,SZ-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 crystallinity, altered Argon
adsorption ratios intrédsee extarial StfEte AR e Faduc atcoresking aptivitygaver other
intermediate poisizecmelcttiaBsieves neecHarisoueszmion; Wse ot this,catalyst in isomerization
results in a higher, |Lbe; BE%QQ&&%,‘%Q&% ilove Ggg_sa%qgltxgtlorgq In a first aspect, there is provided a

zeolite having a mole ratio of silicon oxide to aluminum oxide YEHET tRER abdt 20:1 to less than 40:1,
with crystallite S RAFHRy SiReIED b &8 Tatitealike Earasndrae atehtrankenk208: 4094, and having the
x-ray diffractieit lines éTeble2b), saidiz epliteihaving anedernalsuLace area in the range from 80 to
300 m2/gm, ein.| lite i Z:32X. BRIEE DESCRIPTION OF THE FIGURES Figures 1(a),
1(b) and 1(c)mﬁrgéfréag_tgggﬁgﬁ%o%ng%@t%s\/eé]n”t%% “%Fj yodlafr%cﬁ@ﬁ Niatte?As-6f Starntard SSZ-32 and
SSZ-32X. Figlfd (%) aft3(B)MiEeER a comparison of yield and VI characteristics for use of
SSZ-32X in Isodewaxing, compared with that of standard SSZ-32. DETAILED DESCRIPTION OF

THE PREFERRED EMBODIMEF%MO- Composition of mole ratios Broad Preferred Si02
1AI203 20-less than 40 30-35 OH= -+0-1.0 0.20-0.40 0/S102 0.05-0.50 0.10-0.25 M+ /Si02
0.05-0.30

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.



0.15-0.30 H2 0/S102 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 0Ob. 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 quanti@ﬁltg»;?ﬁgglgg %%F\ggﬂsgrgg{zequt gngcture and then the amine to
contribute to 8filling the pores in a stabilizing ma wth. Empty pores of 9high
silica zeolites are susceptible to re-dissolution under the synthesis 10conditions. The amine also can

contribute to mafigaiming@niéteated (b1 alkatinityton taasyntbesisc2ne y-ray diffraction

pattermns of standard SSZ-32 ang 882-32X

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



13M is an alkali metal ion, preferably sodium or potassium. The organic cation 14compound which
acts as a source of the quaternary ammonium ion employed 15can provide hydroxide ion. 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 99o0r 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 regetien mixives 36inglude @luminates; atuping, ' compounds,
such as aluminum- 1coated silica colloids ( preferably Nalco 1056 c‘a?o?%f %WU% other 2brands
may be used ) Al2 (SO4.)2. and other zeolites. 3 4In a preferred method of preparing zeolite SSZ-32X,
we have found that 55 aﬁfag‘%%%f@@%ﬁ’bf aluminum oxide to a zeolite synthesis mixture wherein 6the
aluminum oxideds in a covalently dispersed form on silica allows zeolites 7with increased aluminum
content to be crystallized. eased alumina content 8promotes isomerization. In another approach
zeolites of pentagsil s@ﬁc%%ggé%& Towar Siiie afﬁﬁ"ﬁﬁé Eéﬁﬁ?gﬁ%ﬂﬂﬁﬂéﬁf)%f@éﬁpbe used as
aluminum 10oxide s%@&%r%@é@?dﬁ@f@%ﬂﬁe@a&h@éﬁmmm&%-&zxaﬁMQQ@&zeolites are
recrygtallized toithe a;tewo&&@aﬁ@xe;@glmmga@Wg@g%@p@&]gﬂ%ggggﬁu%cc%%ﬁces Ca, and Qb
described above,

13{praferab1y N,N'-diisopropyi-imidazolium 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



14Mordenite and ferrierite zeolites constitute two such useful sources of 15 aluminum oxide or
feedstocks. These latter zeolites have also been used in 16the crystallization of ZSM- 5 and ZSM-11
(U.S. Pat. No. 4,503,024). 17 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 capat?ility Ej]s manifested kt)% %(Y)nstraint I51d,ex values (as defined in J. 27Catalysis 67, page
218) of 13 or greater And PreferABIT FORY 1% 3555 1S ERURRMIIA B S ESoEHSHEIMEEOR also
disclosed in U.S#Pat¢Ne/od2948 b 1@TcIsogenerahdawenng theyery stallitesizeinf-a zeelite leads to 30
decreased shape selggiivity: JHis:has.Deenidemansix = ' 3linvolving aromatics
as shown in J. Cgtalyﬁsis 99,[3g27 %1986 .Sln z;d,dition, a%giﬁgtggﬁ-é%%%ﬁ%ﬁ%{f %ﬁzé%%m'l??) has
been found to be closSly 33 FEIAIE 4 T P SN2 (SOE AR MU SRS EHEROEBMinh NEI8E FegEce 117). In the
-5- labove referéncecdnrZg-a2ripwasishidwrdrhiztbathroilingXhesarystalliigs-2prodysed a catalyst
with a constraintgndex&f,2:f= FHis;is: isingly. lue for tgi erial given other studies
which indicate thfat itis a very Egﬁiﬁ/?fgé?ﬁw g@ﬁ%@%@&% t%r%ﬂ%rz%u&ﬂ%ét (gonf. Tokyo, 1986,
page 523). PresumaBKpﬁ%{eogmﬁﬁﬁﬁaqéﬁagﬁégufﬁg?@%cﬂﬂ%%ﬁﬁmmf@&@v@'iéﬁﬁélyst, by virtue of
producing smallér crystadiites pSestiisestigpiising hereer that sinaller ciysiatitespaiptair Bigh selectivity
in the case of SSZ-32; Via] ilie ide.i silicates, silica hydrogel, siiicic acid,
9colloidal silica,%meagé 2%@%5%%@%%%?%%%%&&9 ﬁ%iggs%;#gf 'Hljla%&iﬁgsgfy gfa%/ﬁs, particularly alkali

metal halides suéh aSCSEdIERT chitrRIE g BE AR Pute 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 , |
AN R
24 N - Wivimﬁ e
' 5,
26 5 -
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



11to or formed in the reaction mixture. They are disclosed in the literature as 12aiding the
crystallization of zeolites while preventing silica occlusion in the 13lattice. 14 15The reaction mixture is
maintained at an elevated temperature until the 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 havedosreed)ithesnlidnrodustis sepriated fromdhe 481eaGtan Jpixture by standard
mechanical sepairatlgpb;%%hﬂ%%su%éég %% %98%5%%%? %rhcentnfu ation. Thecrystals are

water-washed and then dried, e.g. o?‘fr%?%” 1o 24 hours, to obtain the
as-synthesized, 31ze0lite crystals. The drying step can be performed at atmospheric or

32subatmosphetic pressutesT&Bmidising thefayeepigrmal erystallization step, the crystals can be
allowed to 2nuclgat%§&9m%r\g§o%g§£[¥ from tr}gureactio@ntmixture. The reaction mixture can 3also be
seeded with SSZ-32 crystals both to direct, and acceleraEtHEANYSEa Al ca¥hweinas to minimize
the formation of Ynd&§iRd BTSSR Hte cormtminaiise 6:7SBZ32)itan Dewsedas-synthesized or

can be thermally treatied:tealeinedi Blisualynitic desirabieforempye the alkali me g%ln%:gnt{'on by ion
exchange and ¢

promotes isomerization. in another approach zeolites of pentasil struchure

¢ and lower 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
15 aluminum oxide or feedstocks. These |atter zeoliies 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, lowering the orystaliite 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

Ble )



9replace it with hydrogen, ammonium, or any desired metal ion. The zeolite 10can be leached with
chelating agents, e.g., EDTA or dilute acid solutions, to 11increase the silica alumina mole ratio.
SSZ-32X can also be steamed. 12Steaming helps stabilize the crystalline lattice to attack from acids.
13 14 SSZ-32X can be used in intimate combination with hydrogenating 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 isomesizatienanchredvction akeraekingaabalinclude 2Zdmagnesium, lanthanum

(and other rare earth,metals), bari ! ium, 25praseadymium, strontium, potassium and
neodymium. Other mpetalgﬁaa%%{r%%ﬁ%s% E)%mé?r%b t;{ﬁ/'egg}{g #é’difﬁ‘é&iﬁﬁﬁfr%ﬁ{?ﬁv if&ude zinc,
cadmium, 27titarium’ SGiRntiR, HRCEADIYen CoBRe IRl udés anmeniumits wel-as metal

components carvbe exebarged-into30SSZH82%. Jitrenzaolite. can @m_%mﬁ%ggﬁgggvith the metals,
or, the metals 3]5can2lgsi gpé@gfaly i@ﬁt‘g‘n%ﬁ?%@dm&gd twit SSZ-32X using standard methods 32known
to the art And, the metals can be dccluded in the crysial Jitfee By T g tHe #etifed metals present
as ions in the re&cticiFifidiufy HoiveWhER2ERISSZIBD weelitiiis peepatedudETypieat jon exchange

techniques involve contagting the,G8Z=32Xwithranpsoldlion.gontaining a.saltefthe. desired replacing

cation or cations, Although 6a wide variety of salts can be employed, chlorides and other halides,
nitrates, 7and sulfateS/Riré’ SaHiEatR Iy Hreferrét: Repfesdntativesiticeaxehangesiicic acid,

9  colloidal silica, fumed silicas, tetraalkyl arthosiiicates, 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



8techniques are disclosed in a wide variety of patents including U.S. Nos, 93,140,249; 3, 140,251; and
3, 140,253. lon exchange can take place either 10before or after SSZ-32X is calcined 11 12Following
contact with the salt solution of the desired replacing cation, SSZ- 1332X is typically washed with
water and dried at temperatures ranging from 650 14C. to about 315C. After washing, SSZ-32X can
be calcined in air or inert gas 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 “FHBSCRFHBF(ISE IR e FHatrbicsr F3bhderiarmay heashwedndor being
resistant to the témpevaressandathen2dsonditions:empleyad:in onganic GRRAVELSIFN Lrocesses. Such

matrix materials 25i lve j \ 1 ynthetic or naturally occurring 26zeolites
as well as inorga%icﬁ%%%%%%Jﬂg %)gs%%ﬁfgg% ai%%ﬁgt%ﬁ&%ég%?%%e E?lee%“%ay occur naturally
or may be in the forri 67 ARG LSS rELiBRiteE D836 EisdrgBrianellidingsimigtures of silica and metal
oxides. Use of ah activenZ@miaterialaniaenjametion with the synthetic SSZ-32X i.e., combined with it,
tends 30to imprqye the conversion and selectivity of the catalyst in certain organic 31conversion
processes. 32 1SSZ-32X is commonly composited with porous matrix materials and mixtures 2of
matrix materials Such % Sfica2 ARMREE Atafial PrEHEEIsosihealztuminal Ssilitdsamgrisia,
silica-zirconia, siticattisatisy, silicadzerplinicsilioar e sidlitanianzicgniaas welkas termaRy
compositions sugh as, ilica- QJHW?S% gﬁiaa rg%ig%-aluorpina-czjirc_oni‘a, silica-alumina-magnesia and
silica-magnesia-zirconia, 61he malrix can'be In the form ofa cogel. I e istatt fvltion, the

10 can be leached with chelating agents, e.g., EDTA or dilufe acid solutions, 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.



7preferred matrix materials are alumina and silica. It is possible to add metals 8for the enhancement of
catalytic performance, during the actual synthesis of 9SSZ-32X, as well as during later steps in
catalyst preparation. Methods of 10preparation include solid state ion exchange which is achieved by
thermal 11means, spray drying with a metal salt solution, and preparation of a slurry in a 12salt
solution. The slurry may be filtered to retrieve the SSZ-32X, now loaded 13with metal. 14 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 desirabletogitovitkeisecatalyst hadng 23 gordrerushestiengthybecausednigetroleum

refining the catalyst iﬁ&ggﬁ-%@%t?h?&@%&%é?g@h 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 27farmilig=insiuderthegstbehentonitesanddhedmnlinscommmanlykpgwn as Dixie,
28McNamee, Ggorgia,and Elorida, thers in.which the main mineral 29constituent is halloysite,
kaolinite, dickite, nacritef or%na%ﬁirt?é.a%l aﬁgﬁs{}ﬁa%%%%%ﬂ%%a%ﬂ ecﬁli%cmeo Eé“ﬁ%%?tsap%‘%ﬁgg@an also be
used as supports. SACHQAFEBT Canahe tRRASFIHATEN. StHsigRsaNginEIR hilikss oficainde initially
subjected to 32calcinaticoiraeidireatment-on ¢hemical medilication, 3%/ Themiyture of SSZ-32X and

binder can be formed. ji i iety of .2physjcal shapes. Generally speaking, the mixture can be
ImerL NGO VRIS Of RIySlc one Iy shopK!

R
. varely or patents ing . . .
in the form of a 3pow ranule, or a mo de proguc ; SUCR BS AN EXEE; ?ﬁhg a 4particle size

sufficient to pasé thradgh-#'3:5.MaSR{TyRag ScidBrahd!pe exchange can take place either

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



5retained on a 48-mesh (Tyler) screen. In cases where the catalyst is molded, 6such as by extrusion
with an organic binder, the mixture can be extruded 7before drying, or dried or partially dried and then
extruded. SSZ-32X can also 8be steamed. Steaming helps stabilize the crystalline lattice to attack
from 9acids. The dried extrudate is then thermally treated, using calcination 10procedures. 11
12Calcination temperature may range from 390 to 1100F. Calcination may 13occur for periods of time
ranging from 0.5 to 5 hours, or more, to produce a 14catalytically 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 20VIIl metal at once, as
disclosed in U.S! Pat:No320984(821cTheGrougiad Wi metalkis-preferably platinum;padladium or a

mixture of the tws. Affe aeing.221ae materalan b calcined n a o Inert gas 2t temperatures
from 500 to 239Q0F. 24 95 Feeds 26 27The instant invention may bé used 16/ gewax'a variety of
feedstocks rangihg Z8HEn IEIBRVENHIGREARRINAS Trichions stiiae néiosdive-ditenjet fuel up to high
29boiling stocks‘suctitasantioletrade petroteurarresuges:eridesvasuum tower3esidua, cycle oils,
synthetic crudes;(e.gy;;sh: s, il,. ¢ . 0a ils, vacuum gas oils, foots oils,
Fischer-Tropsc?der%\%%g\%ggi, gﬁ&ﬁ&%ﬁ%@@%@é é’%ﬁiﬁha{nc AiN h-patatins-einef alone or with
only slightly 33bPanch&d BRI BaRFRRA0IRYLE BFRord dastioramiome aienstraetimes Ireferred to

herein as waxes! Therééedstockwiliafterabea QLo+ ieedstask20enerallyhoiling ahoyg about
350F,since lightgr oifs,will usyally.he free Qg‘talyﬂc performance, during the aciual synthesis of
9 88Z-32X, as well as during later 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.
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3significant quantities of waxy components. However, the process is 4particularly useful with waxy
distillate stocks such as middle distillate stocks 5including gas oils, kerosenes, and jet fuels, lubricating
oil stocks, heating oils 6and other distillate fractions whose pour point and viscosity need to be
7maintained within certain specification limits. Lubricating oil stocks will 8generally boil above 230C.
(450F.), more usually above 315C. (600F.). 9Hydroprocessed stocks are a convenient source of
stocks of this kind and 10also of other distillate fractions since they normally contain significant
1lamounts of waxy n- paraffins. The feedstock of the present process will 12normally be a 010 +
feedstock containing paraffins, olefins, naphthenes, 13aromatic and heterocyclic compounds and with
a substantial proportion of 14higher molecular weight n- paraffins and slightly branched paraffins which
15contribute to the Wei§/ Pituie GfARe-feeostddkn@uriag teeproeessing xtae tarkBparaffins and the

slightly branched pargffiaeianasee somersiackg o LEbEaeracking 9, auid fange materials

which contribute_fo a Icg)v%;Sviscosi% product, The degree of cracking which occurs is, however, limited
19s0 that the yield of productshavig BSiAg PoimS tidtowHatopihe fasastder'2ois reduced, thereby
preserving the eéondwiitciratine sf tircfeddstockihal 22 Typkaldeedsireksdreiidadpgrotreated or

hydrocracked gas oils:Z3bydrotreated ke pilraffinates, hrightstocks, lubricating oil stocks, synthetic
240ils, foots oilsaFisgh%r-Tr \E/I)Vsch S nthekg?igg oi?s, high pour ;%%n?ﬁ%lﬂ%%ﬁ%%% fg%%r%ojﬁ?% phaolefin

waxes, slack waxes, d80fed WaLEE RAY IR GO EryaEniHEdss: Waekior ogCunditios29 30The

conditions under whigiateedistrmerizatiohideeviaing proeessreftbedipresent invention;is, carried out

generally include,a tempecaiute Waigh s34 21309¢ lafn abow! 392F fo about 800F, and a
e

pressure flom afiout 3315 tg about 3000 psi, More preferatly he pfesca & About 100 to 11
\ g 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-



labout 2500 psig. The liquid hourly space velocity during contacting is 2generally from about 0.1 to
about 20, more preferably from about 0.1 to about 35. The contacting is preferably carried out in the
presence of hydrogen. The 4hydrogen to hydrocarbon ratio preferably falls within a range from about
2000 5to about 10,000 standard cubic feet H2 per barrel hydrocarbon, more 6preferably from about
2500 to about 5000 standard cubic feet H2 per barrel 7hydrocarbon. 8 9The product of the present
invention may be further treated as by 10hydrofinishing. The hydrofinishing can be conventionally
carried out in the 11presence of a metaliic hydrogenation catalyst, for example, platinum on
12alumina. The hydrofinishing can be carried out at a temperature of from about 13374F to about

644F and a pressure_of from about 400 psig to.about 3000 14psig. Hydrofinishing in this manner is
R R R T R R G ea herkn by sefesence. 16

described in, for example, P
17EXAMPLES 8 19FMEaynRiisis vy broadiibdzeslites(iiv referéneogitosthenxay diffraction

20pattern) SSZ-82X s femlsynanumous il civsiglizind axevsmal ghystal a1example of the

zeolite. The x-ra¥ diffraarcntﬁi:%)% attern br(% dens as the 22crystallites are r duced in size. In general, for

the system of MTT S_Fru’cture fzse‘c‘)glllwé,ﬁd’?%}ﬂi RUSTARGH I B 882548 e ds!B8y smksare examples,
as the 24S02/A1203 Fatleditirfisions (greaterwigndikinittie, seplitetiprosiugt) dhe Rberystallite size also

diminishes. 26 2gFigutie ) cRmpALes:ine S 34325 ReaAESHIEREs And relative intensity 28with
that of standard §SZ-32.J¢ReI tIV§ mteg%l’é% is obtained when an intensity 9?)va ueis divided by a
0,

iplicd B 10696, 6F 1067480 B Eiddteictiby Al ¢ i superimpose the

reference intensity and martpli
SSZ-32X plot orfthedsiadighyd SISBB2 230°C. (450°F ), more 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 wanty 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 o alow
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



32plot, clearly showing the match up of major peaks. Figure 1(c) shows a more 3_3detalled portion of
Figure 1(b). Table 2(a) shows the peak listing and relative 1Table 2(b) - Peaks in as-made SSZ-3 X
2 2 Theta d-spacing (A) Relative Intensity (%) (I/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

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-



4.5433 19.67 4.51 20 20.81 4.27 31 21.21 J4.18 14 22.74 3.9163 23.91 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

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 8872.32
5
2 Theta d-spacing Relative intensity (%)
(A) (o) x 109
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 £.59 5
11.4 5.41 4
! 18.2 4.88 12
19.6 4,52 69
20.1 4.43 11
20.2 4.25 70
21.4 4.15 8
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
8



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 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 isobytylamine 14were sticred.into gj§zr§ ure, 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 the 18reaction was

taken up to 170C with an 8 hour ramp sipiime. The;sysigmyvas T9gilered at T50 RPM. The reaction
was terminated so that a product was 20collected after 106 hqurs of heating. The solids were collected
by filtration 21(which goes very slowly; an indication offsmall cryst&RS s stibsequently 22 washed
several times and then dried. The r;naterial was analyzed by x-ray{l/io x 100)

803 | 110 33

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 3.91 | 83

23.¢1 3 3.72 100

24.54 3.82 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




23diffi action and the pattern is shown in Table 3. A comparison is made with 24 the more standard
S5Z-32 data presented in Table 2(a) and it can be seen 25that the new product of Example 1 is
essentially related to 55Z-32 but has the 26diffraction lines considerably broadened. 28 29 30 31 32 33
1Table 3 2 20 d-spacing (A) Intensity Relative Intensity (%) (Tile x 100)1 | 8.00 11.0515 26 8.80 10.05
61011.30 7.83 10 17

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



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
10 shoulder 20.774.27741 71 21.30 4.171 7 12 72.713.91558 100 23.8813.72657 98 74.57 3.62330 52
25.083.55125 43

1 Table 3
2
20 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 71

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 i

24.57 3.623 30 52 %

2508 | 3551 25 43

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 product
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~



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 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

lon-exchanges at 200 (usingNié: LONOB) gs has heen Rigviously desqribed in S Pat No.
5,252,527. The ign- 11exchanged material was recalcined an tﬁen he MmICroporosity measurements
12were explored? usiffy & test BroCldtiresH NG Qe SeribEdrift §22 521527 tiher néve! 18 é8uct, SSZ-32X,
p - . - .
had some unexpécted differences vs. conventional SSZ- 1432. 15 16The Ar adsorption ratio for
SSZ-32X (Ar adsporptign,at S iK-between the
5
& The product of Example 1 was calcined to 1100°F in air with a ramp of 1 deg.
7 Cimin{1.8F/min) and plateaus of 250°F for 3 hours, 1000 F for 3 hours and
8  then 1100°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 new
13 product, S8Z-32X, had some unexpecied differences vs. conventiona! SS7-
14 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 to 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



17relative pressures 01 0.001 and 0.1 )/(total Ar adsorption up to relative 18pressure of 0.1) is larger
than 0.5 and preferably in the range of 0.55 to 0.70. 19In contrast for the conventional SSZ-32, the Ar
adsorption ratio is less than 200.5, typically between 0.35 and 0.45. The SSZ-32X of Examples 1 and
2 21demonstrates an Argon absorption fraction of 0.62. The external surface area 220f the crystallites
jumped from about 50 m2/g (SSZ-32) to 150 (SSZ-32X), 23indicating the considerable external
surface 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 activity via the use of 31the
Constraint Index ,]tesiv'l',hiﬁi test was an important parameter in showing 32the unigue selectivity of
zeolite SSZ-32X. ThE'tE& i YBLERB SR 68 PAHOIN 6 25559587 EQArRIEDaNIHAg fhe test
conditions, standiard 882x32ugitypiceily pecvidésa -Canstiaintindexofh3+22 atb50% cameersion and
B00 F. 2The productofb Exaialia af 41 1siank apsiication e fusindor. the, saie, Sprocedures

yields a much lower conversion of about 12% while maintaining 4shape-selective ehavior. 5 6Table

4-. Characteristi¢s 7EGHPARSSH Getiddirstandard SSZ-32 and SSZ-32X 8 Standard SSZ-32

SSZ-32X Diisopfopylimidazolium/silica 0.00 0.05

6 Table 4 — Characteristics

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

8

Standard S5Z-32 $82-32X

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-



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 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 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 Exanf§ie) &y i instariemventioh GavecdSunh Tsinieriistionssuietritiref 75.8% vs. a
value of 64% for stancaeeS5Z-32124%as Qﬂ@r&t@&eemlﬂﬁa@@ks@@tﬁn@@%%a@@mﬂi@ﬁs850 even
though the 25zeqlite wag %qgwgrt% ve 8\95798[%QJ¥(}? FE_(EIUFII dbﬁ{tl‘lv?g‘ﬁm E{?{(S} Rl ds;é 26the

activity for hydroconversmn equalst ato the standarc
increased and light end production is reduced

Y

6 EXAMPLES

7

8 The catalyst of Example 4 was made, in this instance with Pt rather than Pd.
g  Calcination of the Pt catalyst was at 550°F for 3 hours. 8 cc of catalyst chips

10 (24-42 mesh size) were measured out and packed into a stainless stee
reactor after drying overnight in air at 500°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
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1selectivity is considerably better. One of the main distinctions between the 2catalysts was that the
standard SSZ-32 produces about 13% material which is 305 and lower, and the new zeolite reduces
that number to 7%. Liquid yield is 4increased and light end production is reduced. 5 6 EXAMPLE 5 7
8The catalyst of Example 4 was made, in this instance with Pt rather than Pd. 9Calcination of the Pt
catalyst was at 550F for 3 hours. 8 cc of catalyst chips 10(2442 mesh size) were measured out and
packed into a stainless steel iireactor after drying overnight in air at 5007. The catalyst was then
reduced 12at 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, APl 1438.9, having a 33% wax
content, and a pour point of 38°C. The whole liquid 15product from the reactor was split in a stripper
into two fractionsi Theshettpnssl6product target was a -15C pour point. A standard SSZ-32 catalyst
was also 17prepared 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 19isomerization catalyst. Once
again a main advantdgersee e se dired POl Egasrédusidis whidhrmainbevetited to the

lower overall intrinsicoacigity2hefdhis aeyumptedad. Z2:-23Table siRdeelitey ¥/BProductC1-C4, C5-

- + A . . .
260- 700+ VI Atg' 1 impregnation and final drying and calcining of the extrudate. The overall Pt

6 loading was 0.32 wi. %. After following loading and activation procedures

7 similar to the fast exampie, a titration step was performed by adding 200

&  micramoles nitrogen (as tributy! amine) per gm catalyst. This catalyst was

8 thentested on a waxy 150N hydrocrackate feed containing 10% wax and a

0 pourpointof +32°C. Process conditions used wers a LH3V of 1.0 hr -1, 4000
1 sci/bbl gas to ol ratio and a total pressure of 2300 psig. In Figures 2{a) and
12 2(b), the observed yisid and VI obtained when a bottoms product (850°F +
13 cut}is contacted with & catatyst comprising $82-32X are comparad to resuits
14 obtained when the feed is contacted with a simitar bound catalyst made from
15 standard 8SZ-32 zeolite. An improved vield and VI over the range of -5 to -
16 25°C preduct pour point is shown.



wt% 2507 550F CSt Std SSZ-32 70..2 127 5.2 9,3 10 SSZ-32X 75.4 1292.4 6 8.3 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 amifBYperYMm-CabRRISThis catalyst was 9then tested on a waxy 150N hydrocracicate feed
containing 10% wax and a 10pour point of +32C. Process conditions used were a LHSV of 1.0 hr -1,

4000 11scfibbl gas to oil ratio and a total pressure of 2300 psig. In Figures 2(a) and
ool gaz zeofiteahavmg a mo% Pago of silicon oxide t% a%um?num oxgdg greater than

about 2001 to less than 40:1, with crysiallites having small broad jathe-like
components in the range of 200-400A, and having the x-ray diffraction lines of
Table2(b), said zeoliie having an external surface area in the range from 80 to
300 m*/gm, wherein the zeolite is S87-32X.

2. The zeolite of claim 1, having an Argon adsorption ratio (defined as the fraction
Ar adsorption at 87K between the relative pressures of 0.001 and 0.1Y {total Ar
adsorption up to the relative pressure of 0.1} that is greater than 0.5, with a
minimum micropore volume of .02 cc/gm for the zeolits.

3 The zeolite of claim 2, whersin the Argon adsorption ratio is in the range from

G.55 10 C.70.
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122(b), the observed yield and VI obtained when a bottoms product (6507 + 13cut) is contacted with a
catalyst comprising SSZ-32X are compared to results 14obtained when the feed is contacted with a
similar bound catalyst made from 15standard S3Z-32 zeolite. An improved yield and VI over the range
of -5 to - 1625*C product pour point is shown. WHAT IS CLAIMED IS : 1,A zeolite having a mole ratio
of silicon oxide to aluminum oxide greater than about 20:1 to less than 40:1, with crystallites having
small broad lathe-like components in the range of 200-400A, and having the x-ray diffraction lines of
Table2(b), said zeolite hayi externagl surface area in the range from 80 to 300 m2/gm, wherein
the zeolite is SSZ-32X. ?ﬁégggﬁ %@5{%@%@?@ ik BiddiEdfhéd as the fraction
Ar adsorption at 87K between the're SSPH BT and® Q5558 adsorption up to the
relative pressure of 0.1) that is greater than 0.5, with a minimum micropore volume of 0.02 cc/gm for
the zeolite. 3.The zeolite of claim 2, wherein the Argdgg%dsorption ratio is in the range from 0.55 to
0.70. PREPARING SMALL CRYSTAL SSZ-32 AN E IN AHYDROCARBON CONVERSION
PROCESS Abstract The invention is directed to a method of making a small crystal SSZ-32

zeolite, known as SSZ-32X. The cattal St isr@,uitapl for use in a process whereby a feed including
straight chain and §Iég$t‘.%% Hﬁg@i%yqaﬁi J % 5?8%??5671%?% %?@Wﬁﬁébefélproduce
an isomerized prodtiet wtH i a i’)‘i@l@%f' nefized 1 f@ﬁ;@%d%ég:‘@;@% roiGctibA of light
ends. Fi 1 process whereby a’teed including straight chain and slightly branched
. Figure'a ) : :
paraffing having 10 or more carbon atoms is dewaxed to produce an
isomerized product, with increased vield of isomerized material and

decreased production of light ends.

15
Figure 1a
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