| PREPARING SMALL CRYSTAL SSZ-32 AND ITSUSE IN 2 A
HYDROCARBON CONVERSION PROCESS 3 4 FIELD OF THE
INVENTION 5 6, This invention is directed to a method of making a
catalyst comprising a small 7 crystal intermediate pore size zeolite,
specifically SSZ-32. The catalyst is 8 suitable for use in isomerizing a feed
which includes straight chain and slightly 9 branched paraffins having 10
or more carbon atoms. 10 11 BACKGROUND OF THE INVENTION 12
13 The production of Group Il and Group Il base oils employing
hydroprocessirEHAHNIRS WR&’&%&@WGIME FER&IRE/Bérs.

Catalysts that dempnsj MeRireRairatamegiestivity and

nversion are contmuﬁé sought. As 16 discussed in U.S. Pat. No.
53282,958, col. 1-2, the use of intermediate pore 17 molecular sieves
such as ZSM-22, ZSM-23,Z8MBSS BAE3RNVEAR @ 1, 18
SAPO-31,SM-3,SM-6 in isomerization and shape-selective dewaxing is
ell- 19 known. Other typical zeolites useful in dewaxing include ZSM-48
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15 improved isomerization selectivity and conversion are continually sought. As
16 discussed in U.S. Pat. No. 5,282,958, col. 1-2, the use of intermediate pore
17  rolecular sieves such as ZSM-22, ZSM-23,Z8M-35,88Z-32, SAPO-11,

48 SAPO-31,SM-3,5M-6 in isomerization and shape-selective dewaxing is well-

19 known. Other typical zeclites useful in dewaxing include Z5M-48, ZSM-57,
20 §S7-20.EU-l, EU-13, Ferrierite, SUZ-4, theta-1, NU-10, NU-23, NU-87,181-1,
21 1814,KZ-1,and KZ-2.
22
23 U.S. Pat. No. 5,252,527 and 5,053,373 disclose a zeolite such as 8S2-32
24 which is prepared using an N-lower alkyl-N'-isopropyl-imidazolium cation as @
25 template. 5,053,373 discloses a silica to alumina ratio of greater than 20
28 less than 40 and a constraint index, after caicination and in the hydrogen form
27  of 13 or greater. The zeclite of 5,252,527 is not restricied to a consiraini
28  index of 13 or greater. 5,252,527 discloses loading zeolites with metals in
29  order to provide a hydrogenation- dehydrogenation function. Typical
30  replacing cations can include hydrogen ammoniym, metal cations, e.g., rare
31 . earth, Group 1A and Group Viil metals, as well as their mixtures. A msthod
32 for preparation of MTT-type zeolites such as SSZ-32 or ZS8M-23 using smail
33 neutral amines is disclosed in U.S. Pat. No. 5,707,601.
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32 for preparation of MTT-type zeolites such as SSZ-32 or ZSM-23 using
small 33 neutral amines is disclosed in U.S. Pat. No. 5,707,601. -1 1 2
U.S. Pat. No. 5,397,454 discloses hydroconversion processes employing
a 3 zeolite such as SSZ-32 which has a small crystallite size and a
constraint 4 index of 13 or greater, after calcinations and in the hydrogen
form. The 5 catalyst possesses a silica to alumina ratio of greater than 20
and less than 6 40. U.S. Pat. No. 5,300,210 is also directed to
hydrocarbon conversion 7 processes employing SSZ-32. The SSZ-32 of
U4S. Pat. No. 5,300,210 is not 8 limited to a small crystal size. 9 10
SUM T NTI N 11 2 The instant |nvent|on irected
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antage@geugw@émmﬁ{gzggmzl&r@@@f@ﬂwdm@ PEeSEnceRbvdragen
Wgth g.cal yst co é(rlsmga n SSZ 19 32X. This catalyst possesses, in
compé‘ﬁég \%/?hsg} hgé{? 32, less 20 defined crystallinity, altered
Afgon adsorption ratios, increased external 21 surface area and reduced
crgcking activity over otheg iniernredigterperensizegaolecular sieves

ed for isomerization. Use of this catalyst in iIsomerization 23 results in a
higher lube product yield and lower gas production. 24 25 BRIEF
DESCRIPTHON OFeTHE FIdERESe 26127 RigstelsSHa) Abyiamtcréb)after

'H‘EJS”%%%@%%SWW(W% Xuiehidifagtinny 48 PaleHsBhn feed o

standard SSZ-32 and
2 produce anzsomer%eg product it is also directed to a method of making this

156 zeolite, and to dewaxing processes employing catalyst comprising SSZ-32X.
16 The feed to the process includes straight chain and slightly branched paraffins
17 having 10 or more carhon atoms. The feed is contacted under isomerization
18 conditions in the presence of hydrogen with a catalyst comprising an 8%Z-
19 32X, This catalyst possesses, in comparison with standard S8Z-32, less
20 defined crystallinity, altered Argon adsorption ratios, increased external
21 surface area and reduced cracking activity cver other intermediate pore size
22 molecular sieves used for isomerization. Use of this catalyst in isomerization
23 resuits in a higher lube product vield and lower gas production
24
25 BRIEF DESCRIPTION OF THE FIGURES
26
27 Figures 1(a), 1(b) and 1{c) iilustraie comparisons between the x-ray diffraction
28  paitemns of standard SSZ-32 and S82Z-32X,
29
30 Figure 2(a) and 2(b) iflustrate a comparison of yield and VI characteristics for
31 use of 88Z-32X in {sodewaxing, compared with that of standard $SZ-32.

32
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29 30 Figure 2(a) and 2(b) illustrate a comparison of yield and VI
characteristics for 31 use of SSZ-32X in Isodewaxing, compared with that
of standard SSZ-32. 32 33 -2 | DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT 2 3 Catalyst Preparation 4 5 Novel
SSZ-32 zeolites can be suitably prepared from an aqueous solution 6
containing sources of an alkali metal oxide or hydroxide, an alkylamine
(such 7 as isobutylamine) an N-lower alkyl-N'- isopropyl-imidazolium
cation 8 (preferably N,N'-diisopropyl-imidazolium cation or
Nimethyl-NPESdpi GRIRFCIN OFCE BT R EIR BEsU B S EoDIe iy
iom-exchanged to the hydroxide 10 form, an oxide of aluminum(preferably
Wgner%n tqe illfyminum_ oxide source 11 provides aluminum oxide which is
covaleriﬁt@/%ﬁspé?ggﬁagﬁ%ilica), and an 12 additional oxide of silicon. The
reéfaction mixture should have a composition in 13 terms of mole ratios
fadlingyaithindhe; | 14 l.- Composition of mole
qos, 16 oao B S e O ub "
ISI02°GHYMT8 FHED: 2 PRy 316 B ds000 Ristierote. k- disitapnine (such
0705-8:36c0FDBE)HE DISIE2:20+3002p60yIQHRE M B 281hd 5
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9 imidazolium cation) which is subsequently lon-exchanged fo the hydroxide

10 form, an oxide of aluminum{preferably wherein the aluminum oxide source

11 provides aluminum oxide which is covalently dispersed on silica), and an

12 additional oxide of silicon. The reaction mixture should have a composition in
13 terms of moie ratios falling within the foltowing ranges:

14
15 Table 1 - Composition of mole ratios
18
Broad Preferred
Si0y /A0 20-less than 40 - 30-35
OH-/8i0, 0.10-1.0 0.20-0.4C
Q/Si0, 0.05-0.50 0.10-0.25
M+ /SiO, 0.05-0.30 0.15-0.30
Mz O/SI0; 20-300 25-60
Q/Q+M+ 0.25-0.75 0.33-0.67
17

18 wherein Qis the sum of Q; and Q,

19 .

20 Qg s an N-lower alkyl-N'-isopropyi-imidazolium cation (preferably an N,N'-

271 ditsopropyl-imidazolium cation or N-methyl-N'- isopropyl-imidazolium cation).

22 Qpisanamine. [sobutyl,neopentyl or monoethyl amine are suitable examples

23 of Qy, although other amines may be used. The moiar conceniration of

24 amine, Qs must be greater than the molar concentration of the imidazalium

25  compound, Q, Generally the molar conceniration of Qy is In the range from 2

26 o about nine times the molar concentration of Qa. U.S. Pat No. 5,785,847
-3



19 20 Qa is an N-lower alkyl-N'-isopropyl-imidazolium cation (preferably
an N,N'- 21 diisopropyl-imidazolium cation or N-methyl-N'-
isopropyl-imidazolium cation). 22 Qb is an amine. Isobutyl,neopentyl or
monoethyl amine are suitable examples 23 of Qb, although other amines
may be used. The molar concentration of 24 amine, Qb must be greater
than the molar concentration of the imidazolium 25 compound, Qa,
Generally the molar concentration of Qb is in the range from 2 26 to
about nine times the molar concentration of Qa. U.S. Pat No. 5,785,947
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method 2 empl ng two organic sources, one source being an amine
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of the 2 organic nitrogen sources 6 allows the possibility o the prlm
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stuctuteanththemsshdiaminestorcontyiburipdeg ot theperegidntay) to
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zeolites are susceptible to re-dissolution r t e synt Resis

conditiBig HheURT MNP LN BRI 0 I ATMERh GG Eh. Shevaiierpres of
alkalinifgtfeilitacsyiithesis sl2cck80 is aaqcedkalumatahat@mrwef@ﬁm;é

spgliun arpgtassiyo. The Qraanis 8&%&99&4?%@15% wnigh acts as a

source of the uaterna ammonium ion employe an provide
h%roﬁ]&@“fﬁw 6 AYNeRERtion component Qa, of the crystallization
mixture, is preferably derived 18 from a compound of the formula 20 22

2143“'%'& af %@aﬁ'ﬁ“ﬁai ion, preferably sodium or potassium. The organic cation
14 compound which acts as a source of the guaternary ammonium ion employed
15 can provide hydroxids jon.

16
17 The cation component Qg, of {he crystallization mixiure, is preferably derived
18  from a compound of the formula

20
22 A

ST A
24 R e R o
26 A -
27

28  whereln R is lower alkyl containing 1 to & carbon atoms and preferably -CH3
29 orisopropyt and an anion (A®) which is not detrimental to the formation of the
30  zeclite. Representative of the anions include halogens, e.g., fiuoride,

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

32 Hydroxide is the most preferred anion.

33

34 The reaction mixture is prepared using standard zeolitic preparation

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

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

4



27 28 wherein R is lower alkyl containing 1 to 5 carbon atoms and
preferably -CH3 29 or isopropyl and an anion (A(D) which is not
detrimental to the formation of the 30 zeolite. Representative of the
anions include halogens, e.g., fluoride, 31 chloride, bromide and iodide,
hydroxide, acetate, sulfate, carboxylate, etc. 32 Hydroxide is the most
preferred anion. 33 34 The reaction mixture is prepared using standard
zeolitic preparation 35 techniques. Typical sources of aluminum oxide for
the reaction mixture 36 include aluminates, alumina, and aluminum
compounds, such as aluminum- -4 1 coated silica colloids ( preferably

Nalco 856 ebfidirieralkmeigrrpthn'® Bfdfdenhinisoe aitwdghalter

(SC4 haarauachathes zealites, 34,In apieferedsmrthod of preparing zeolite
S$Z-32X, we have found that 5 providing sources of aluminum oxide to a

zeolite synthzesis mixture wherein 6 the aluminum oxide is in a covalently
dipefSédPreIv thiaticerafowepaantitesy eVRBY iRk asebatuinindthat

cantepidadie; costakizediuneigasedialynainafentonth & RTAMAESvherein

isomerjzation. In another approach zeolites of pentasil structure 9 and.
oo S S P e e T g hnlies
16 oxidé" $eireeecor pEBasto cRE T thdsniHelicsof nelites8 SEFEAX content
Theseibihsrelitesmaredenysadlizakiahrnen: Si3a/ 2aoliesin the.

pléasegrgglg\fv é@e.“%g/aqr%nnaic SoUrces %._and 9$b escribed above. 13 14
Mordenite and Terrerie ZE0Mtes CONSHEE two SUCH LSBT HERYB
ARimiAYA? sRIdecs Ofdeadicks. Thbestattes ediitesiimss akbaerused

i 16bwieeystatizafionobd SMndRU0ESM M UdiE: iR 3l N4 R03024)-
17 1% In anotheréar errePd p&)roa%ggvgsgerem the aluminum oxide is in a
or

covalently 19 disperded form O &1 tUse an alumina coated silica
48[ such as that 20 manufactured by Nalco Chem. Co. under the product

namerdideénaelipidiferrierita zeolites constitute two such useful sources of

15 aluminum oxide or feedsiocks. These latter zeolites have also been used in
16 the crystallization of ZSM- 5 and ZSM-114 (U.3. Pat. No. 4,503,024).

17

18  In anciher preferred approach, wherein the aluminum cxide is in a covalently
19 dispersed form on silica is to use an alumina coated siiica sol such as that
20 manufactured by Nalco Chem. Co. under the product name 1056 colloid

21 s0l(26% silica, 4% alumina). In addition to providing novel $37-32 X with
22 high aluminum content, use of the sol generates crysialiites of less than

23 1000A {(along the principal axis) with surprisingly high isomerization capability.
24

25 Indeed, the catalytic performance of S$Z-32X (in the hydrogen form) for

26 cracking capability is manifested by Constraint Index values {as defined in J.
27  Catalysis 67, page 218) of 13 or greater and preferably from 13 to 22.

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

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

30  decreased shape selectivity. This has been demonstrated for ZSM-5 reactions
31 involving aromatics as shown in J. Catalysis 99,327 (1988). in addition, a

32 zeolite Z8M-22, (U.S. Pat. No, 4,481,177) has been found to be closely

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



21 sol(26% silica, 4% alumina). In addition to providing novel SSZ-32 X
with 22 high aluminum content, use of the so[ generates crystallites of
less than 23 1000A (along the principal axis) with surprisingly high
isomerization capability. 24 25 Indeed, the catalytic performance of
SSZ-32X (in the hydrogen form) for 26 cracking capability is manifested
by Constraint Index values (as defined in J. 27 Catalysis 67, page 218) of
13 or greater and preferably from 13 to 22. 28 Determination of Constraint
index is also disclosed in U.S. Pat. No. 4, 29 481,177. In general,
lowering the crystallite size of a zeolite leads to 30 decreased shape
selectRiByeTRIS REREREerSlER O YRAP Yo RSNIE-retiotdhs cB/&thttelving

arpmatiegias showaliRviCalalysis 98: 32%.£1986). Jrﬂ@‘{!,dé“s%pﬁs%g g%ﬁ!ﬂe
ZSM- 22 U S. Pat. s beer‘kﬁh ound_ to be closel

7
refated 15 §Mh%?¥68#eqrﬁ/e%0% g&ﬁ SRS Infae gt isﬂ’f?“fn the
54 amvé%?@ﬁ@@ BErESMETRAt a8 JnbwisehiatGaif- Mikvy 1966, page

crsstaﬂﬂps:?em%@gﬂﬂ@b%aﬁ%mﬁ@ withasanstainidndenof %o@eEBﬁéS a
prisir a%% ow 3 value for this mat |aI %lven other studies which

icate SIS A" 8}53&%8? SERUESH @5 sepfsimnere.
zéontéﬂ@icﬂﬁmaﬂefwta@% rpag@trsm) sﬁmxummwemmumﬁmgzﬁads

to a Ieﬁs seI]ectlve bu more actl e 6 (Eﬁ t%/st by virtue of producing
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siicorsaxidle dnaludesilieatesssilieadyckogebsilicic Acid, A gqllaidal silica,

fwneq S|I|c]as te?f %}yl ort‘hosm{?tes Sgﬁgd silica hydroxides. 10 Salts

partictlatly & Sl IR as CBURImASHORAE ke eraieas 11

to2or f@fﬂ‘rﬁ@dﬁﬁ thies tedizetion ohiaolitesTridly arewdistigstiddnthediterattire as

12 aidig:the crystallization of zeolites while preventing silica occlusion in
13 lattice. 14 15 The reaction mixture is maintained at an elevated

temperature until the 16 crystals of the zeolite are formed. The

teémperagurssiduringithe lnydaotadredadt 47 @eystatlizatipersiep ane typically

maintained fremabauil 400:6mieabME ¥ eratures during the hydrothermal

17 crystaliization step are typically maintained from about 140° C. to about 200°

18 C., preferably from about 160° C. to about 180C. and most preferably from

19 about 170, degree. C. to about 180° C. The crystailization period is typically

20 greater than 1 day and preferably from about 4 days to about 10 days.

21

22 The hydrothermal crystallization is conducted under pressure and usually in

23 an autoclave so that the reaction mixture is subject to autogenous pressure.

24 The reaction mixture can be stirred while components are added as well as

25 during crystailization

26

27 Onge the zeolite crystals have formed, the sofid product is separated from the

28 reaction mixture by standard mechanical separation techniques such as

28  filtration or cenirifugation. The crystals are water-washed and then dried, e.g.,

30 at 90° C. {0 150°C. for from 8 to 24 hours, to obtain the as-synthasized,

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

32  subatmaspheric pressures.

33



18 C., preferably from about 1600 C. to about 1800. and most preferably
from 19 about 170, degree. C. to about 180 C. The crystallization period
is typically 20 greater than 1 day and preferably from about 4 days to
about 10 days. 21 22 The hydrothermal crystallization is conducted under
pressure and usually in 23 an autoclave so that the reaction mixture is
subject to autogenous pressure. 24 The reaction mixture can be stirred
while components are added as well as 25 during crystallization. 26 27
Once the zeolite crystals have formed, the solid product is separated from

the 28 reactionixture- by siaadass mechanical é?%@%gg 5@%{%&%

such as 29 filtration or centrifugation. The crystals are water-washed and
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hydrothermal crystallization step, the crystals can be to 2
n@cleéﬁé@%ﬁ‘ﬂ%%‘f:@?f?&ﬁ“ﬁﬁe reaction mixture. The reactlon mixture

cdn 3 also be seeded with SSZ-32 crystals both to direct, and accelerate

the 4 %@2@&%@59%&&&&%&%@%5@,!9&%%3% %gﬁ%ﬁﬂg@gg%gyf@ %me%

aluminosilicate contaminants.’6 7 32X can be use eS|ze
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can be used in intimate combination with hydrogenating

14 88Z-32X can be used in infimate combination with hydrogenating

15 components for those applications in which a hydrogenation-dehydrogenation
16 function is desired. Typical replacing components can include hydrogen,

17 ammonium, metal cations, e.g. rare earth, Group IA and Groun Vil metals, as
18 well as their mixtures. Preferred hydrogenation components include tungsten,
19 vanadium, molybdenum, rhenium, nickel, cabalt, chromium, manganese,

20 platinum, palladium (or other noble metals).

21

22 Metals added fo 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, scdium,

25 praseodymium, strontium, potassium and neodymium. Cther metals .that

26 might also be employad fo modify catalyst activity include zinc, cadmium,

27 titanium, aluminum, tin, and iron.

28

29 Hydrogen, ammonium as well as metal components can be exchanged info
30 88Z-32X. The zeolite can also be impregnated with the metals, or, the metals
31 can be physically intimately admixed with SSZ-32X using standard methods
32 known to the art. And, the metals can be occluded in the crystal lattice by

7-



15 components for those applications in which a
hydrogenation-dehydrogenation 16 function is desired. Typical replacing
components can include hydrogen, 17 ammonium, metal cations, e.g. rare
earth, Group IIA and Group VII metals, as 18 well as their mixtures.
Preferred hydrogenation components include tungsten, 19 vanadium,
molybdenum, rhenium, nickel, cobalt, chromium, manganese, 20
platinum, palladium (or other noble metals). 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,
lahtharRying dirodstiied raptebapthsaistassprisarn i readionmmigsre from which

praseedysurm, skontum,gotassium and neodymium. Other metals that
2% might also be employed to modify catalyst activity include zinc,

cadmium, 27 titanium, aluminum, tin, and iron. 28 29 Hydrogen,
arhmohipins ds wedtzan atstahocompoingois canibelieg chafgEeittovisa

S§Z-32xKdhesentiiecanplsrhedopregeated Withihe JetakO a thBugn
mggtals 31 can be @g@g%\?nmmel admixed with SSZ-32X using

stand&ry Hiethisay B P2 ARE Ve ARG R B BRI ERkes:
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the reaction nxtefomsyhich AdbeRsg3%.2a0lte s Rrepad\3 .4

Typic I{'on exchange techniques involve contacting the SSZ-32X with a 5
solution ABraining eal oTthe debretrapER LB B kR Siher
ARhoutgiire arwitte Yarey»of saltsnedn be employed, chlorides and other
halides, nitrates, 7 and sulfates are particularly preferred. Representative

iﬁ eﬁg nge 8 techni’g,ues are disclosed in a wide variety of patents
R COHLONES REL=S 3 HH o, 500 Sb e 613638 fon. 557
eéxchabigeictrriaiy prateditiibrvd® hefdrkied afterBSZ:32X isngalgifted. 65°

kL 12-Qllgndngseertack it ths salaciution ot the desiradreplacing : oaq
Qi%tlonét%esn%eratures ranging from about 200° C. to 820° C. for periods of time

- 16 ranging from 1 {o 48 hours, or more, to praduce a catalytically active product
17 especially useful in hydrocarbon conversion processes.
18 ‘
19 The 85Z-32X zeolite described above is converted to its acidic form and then
20 is mixed with a refractory inorganic oxide carrier precursor and an aqueous
21 solution te form a mixiure. The agueous solution is preferably acidic. The
22 solution acts as a peplizing agent. The carrier (also known as a matrix or
23 binder) 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 ocourring
26 zeolites as well as inorganic materiais such as clays, silica and metal oxides.
27 The latter may occur naturally or may be in the form of gelatinous precipitates,
28  sols, or gels, including mixtures of silica and metal oxides. Use of an active
29  material in conjunction with the synthetic 58Z-32X i.e., combined with It, tends
30 toimprove the conversion and selectivity of the catalyst in certain organic
31 conversion processes.
3z



13 32X is typically washed with water and dried at temperatures ranging
from 65 14 C. to about 315C. After washing, SSZ-32X can be calcined in
air or inert gas 15 at temperatures 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 especially useful in hydrocarbon conversion
processes. 18 19 The SSZ-32X zeolite described above is converted to
its acidic form and then 20 is mixed with a refractory inorganic oxide
carrier precursor and an aqueous 21 solution to form a mixture. The
agueous solution is preferably acidic. The 22 solution acts as a peptizing
A Qen SR RAA P R AR 6 YO 3 TR i e GBS
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sifica-TRAGRESAZif oA 6 e ﬁwéf? (L AR B EHEFor oF & Qoyeraried
the ingidhtriei@éntion, the 7 preferred matrix materials are alumina and
silica. It is possible to add metals 8 for the enhancement of catalytic

rformance during the act syntheS|s of 9 SSz-32X, as well as during
e B SR Boa AL DAL S B A oA TR

ater sPeps N CALR
dé6lid W@WXGWWWN@W&%%WG@WMM obtained economically

17 without using other means for controliing the rate of reaction. Frequently,

1&  zeolile materiais have been incorporated into nétura!!y occurring clays, e.g.,
19 bentonite and kaolin. These materials e.g. clays, oxides, etc., function, in

20 part, as binders for the catalyst. [t 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 to break the catalyst down inio

23 powders which cause problems in processing.

24

25 Naturally occurring clays which can be composited with the synthetic $32-

26 32X of this invention include the montmorillonite and kaolin families, which

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

29  constituent is halloysite, kaofinite, dickite, nacrite, ar anauxite. Fibrous 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 subjected to
32  calcination, acid treatment or chemical modification.

33
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11 means, spray drying with a metal salt solution, and preparation of a
slurry in a 12 salt solution. The slurry may be filtered to retrieve the
SSZ-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. Frequently, 18
zeolite materials have been incorporated into naturally occurring 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 prowde a
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diekit@Sfaeriteing: andisgter Fbrellsdtieg/snddhsactrigiedpib i@ 3didcan also
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calcination, acid treatmen emicar mearficano on
487- @E%Weémder can be formed into a wide varlety of 2 physical
shiapes. Generally speaking, the mixture can be in the form of a3

P G e B B R e &

particle size sufficient to pass mes
retainBePen el 2BURTESH miﬁéﬁgmé”ﬁmlﬁ @é@ésh@/ﬂdfér@ith@mtalysndsce a

roldeiafy i acity @stivgien iR LIORRI6 RIRGGF: the.midusscan be
tru% Zslggfore drying, or drled or partially dried and then extruded. -

can also

17 The extrudate or particle may then be further loaded using a technique such

18 as impregnation, with a Group VI metal to enhance the hydrogenation

16 function. it may be desirable to colmpregnate a modifying meta! and Group

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

21 metal is preferably platinum, pafladium or a mixture of the two. After loading ,

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

23 900°F.

24

25 Feeds

26

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

28  from relatively light distillate fractions such as kerosene and jet fue up {o high

28 boiling stocks such as whole crude petroleum, reduced crudes, vacuum tower

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

31 ails, vacuum gas olls, fools oils, Fischer-Tropsch darived waxes, and other

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

33 branched chain paraffins having 186 or more carbon atoms are scmetimes
-10-



8 be steamed. Steaming helps stabilize the crystalline lattice to attack
from 9 acids. The dried extrudate is then thermally treated, using
calcination 10 procedures. 11 12 Calcination temperature may range
from 390 to 1100F, Calcination may 1.3 occur for periods of time ranging
from 0.5 to 5 hours, or more, to produce a 14 catalytically active product
especially useful in hydrocarbon conversion 15 processes. 16 17 The
extrudate or particle may then be further loaded using a technique such
18 as impregnation, with a Group VIIl metal to enhance the hydrogenation
19 funefisred tonaydhedesirakie taec@im@tr@gnmeo&dn@@ia/@ggm@@am

G S.P 21. Th
SO M SO AL OE, 28 dRcioeet I S et N e

Group VIII 2 atinum adlum or
two. Af&tieadiAgen i W@éﬁé‘?f»&‘l‘%@ﬁ?ﬁé ca@meﬁrmrpmqmmgas at

tempqrawtasrrfymﬁ@@m vk POREIR4 < 130kE @S dBrRXibRgsiEiaMocks

in en dewax a of f eds Cksr 28 from
e e S e S ek e e
2§ boﬁﬁfb GERS Hlrin ERCHATS|& kel e ivleiing relnséy nradéshe
va’cuum-:ﬁ@élﬁédSﬁtmﬁ@d@m}z’ﬁ&[@cﬁimm&ﬂﬁggﬁw of-s1SRRlS,QilS,

tars a i, et gas 0|Is f Fischer-Tro sch
daeérlv v%f(il s&:%l[ng Yhergg?hggH o)ﬂs a|g Sg(hv?l %é:’rgﬁ HORithe
alne W%%HW%@W%@%@ﬁ@m@dﬁ@ﬁ@ﬁtﬁ%@ﬁm%&nﬁ@ $Giog arr@re
carbonlatomarFeIRAMResimesonkQ) hfﬁf@ré%éﬂﬂmeéer@é ficdhe

Ta0r e g Gy 66 e S B %e%%%%%g?bm%a%%?w
Waxy Bompbnenes Cridwesetstonk proitisdsargirscolaftysusafttheittswaxy
distill afestarkengueherscitie HiRilliie SH9CkS: a substantial proportion of
14 higher molecular weight n- paraffing 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 liquic range materials which contribute 1o & low

18 viscosity preduct. The degree of cracking which occurs is, however, fimited
19 sothat the yield of products having boiling points below that of the feedstock
20 is reduced, thereby preserving the economic value of the feedstock.

21

22 Typical feedstocks include hydrofreated or hydrocracked gas oiis,

23 hydrotreated lube oil raffinates, brightstocks, lubricating ol stocks, synthetic
24 oils, foots oils, Fischer-Tropsch synihesis oils, high pour point polyolefing,

25 normal alphaclefin waxes, slack waxes, deoiled waxes and microcrystaliine

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 to about 800°F, and a pressure from about

33 15 fo about 3000 psig. More preferably the pressure is from about 100 o
-11-



5 including gas oils, kerosenes, and jet fuels, lubricating oil stocks, heating
oils 6 and other distillate fractions whose pour point and viscosity need to
be 7 maintained within certain specification limits. Lubricating oil stocks
will 8 generally boil above 230C. (450F.), more usually above 315C.
(600F.). 9 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
present process will 12 normally be a C10 + feedstock containing
paraffins, olefins, naphthenes, 13 aromatic and heterocyclic compounds
arid withoatsifiostasitial propeuticimofiy kb dig herom@Ieguﬂ@rdwigﬁm is

parafigs anf g BIRRCELABIRIS WA,k SOTHIBVIE (010G oy,

nature of the Teedstock. During the processi ara INS an
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fosm lioydcbgange ydterials which wentdblteate aitayy 4 &Miscasitypadueto
The degres 16f5’6d<'s¥!9n‘%£&‘§*&%‘?8‘f'é§f'ﬁ ho‘“be‘{%r '”ﬁ’:ted 19 S0 that the

1 a

yield of products havin ng points below th &5 rbagt&%%o IS
reﬁucaaefﬁﬁ%?aﬁgpmé%%@%@ aBeHCHHIG viandast o ifedsthate 2D
Typicalyiedstagks include hydrotreated or hydrocracked gas oils, 23
hydrotreated lube oil raffinates, brightstocks, lubricating oil stocks,

synthetic 24 oils, foots oils, Fischer-Tropsch synthesis oils, high pour
ndint pORBIEAHE ODlmBrAsEr BIpFRISRTIm A 5! taickaaietess deoiled
waxsmmfmmagrwtﬁl |ﬂ®€rc2ﬁxwab@§ar?-§g %%r@&ﬁtwﬁastc%%’aoﬁmﬁ the

it isomerization/dewaxing process of the 31
e R BB T ras
32 withid an G froRi AP SHHIEORE {5 4BBISESBOR! atrmPerRISsUPEfronebout
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15 3,852, ZOTITNhigh is incorporated herein by reference.
16
17 EXAMPLES
18

19 The synthesis of a broadline zeolite (in reference to the x-ray diffraction

20 pattern) 85Z-32X is really synonymous with crystaliizing a very small crystal

21 exampie of the zeolite. The x-ray diffraction pattern broadens as the

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

23 zeolites, of which standard SSZ-32 as well as $82-32X are examples, as the

24 50/ALO; ratio diminishes {greater wi% Al in the zeolite product) the

25 crystaliite size also diminishes.

26

27 Figure 1(a) compares the SSZ-32X peak occurrence and relative intensity

28  with that of standard SSZ-32. Relative intensity is obtained when an intensity

29 value Is divided by a reference intensity and muttiplied by 100%, or 100 x Vio.

30

31 Figures 1(b) and (c) superimpose the SSZ-32X plot on the siandard $52-32

32 plot, clearly showing the match up of major peaks. Figure 1{c) shows a mare

33 detailed portion of Figure 1(b). Table 2(a) shows the peak listing and relative
0.



2 generally from about 0.1 to about 20, more preferably from about 0.1 to
about 3 5. The contacting is preferably carried out in the presence of
hydrogen. The 4 hydrogen to hydrocarbon ratio preferably falls within a
range from about 2000 5 to about 10,000 standard cubic feet H2 per
barrel hydrocarbon, more 6 preferably from about 2500 to about 5000
standard cubic feet H2 per barrel 7 hydrocarbon. 8 9 The product of the
present invention may be further treated as by 10 hydrofinishing. The
hydrofinishing can be conventionally carried out in the 11 presence of a
metallic hydrogenation catalyst, for example, platinum on 12 alumina. The
hyldrofiishiiigot andie castdedaditatatenipitatife ofoiitabesit vlid!3Z4F
tozabouk64df andia Bressre offramabopt 489 Bsig 1o BQ%aLrW&%%éred
psig. Hydrofinishing in this manner is described in, for éxample; U.S. Pat.
15'3,852,207 which is incorporated herein by reference. 16 17
EXAMPLES 18 19 Tads2ftheSlsadf ivstirupafinuealites §a-seference to
the x-ray diffraction 20 pattern) SSZ- 32X is really synonymous with

crystallizing a-ve
diffraction pattern Brietans ab thé*@@@mallrtnﬁﬁﬁimdumm $$Z)e In
general, for the system of MTT struct I 23 zeolites, ﬁég i@stand rd

SSZ-32 as we ) _as the 24 5]02/A1203 rati 21{ 03 ratio
diminishes (greater W10 Al'in the zeohte product) the 25 ¢9ysta||rte size
also diminishes—26-27 Figure-i{a)compares-the-SSZ-3
occurrence and relaf?v?e intengity 28 \mtﬁdthat 0 standardzéSZ 32. Relative
intensity is obtained gwhen an intensity; 29 value is dividegliby a reference
intensity and ..u.ltrplred by-100%;-or-100-x-He—30-31 Figures-1(b)yand (c)
superimpose the SSZ-32X plat on thd Btandardl S57-32 20 plot, clearly
showing the match up ¢f majar peakg.gsigure 1(c) shows & more

15.9 5,69 5

11.4 b.41 4

18.2 4.88 12

19.6 4.52 59

20.1 443 11

20.9 4.25 70

21.4 4.15 9

22.8 3.80 100

23.9 3.73 53

240 3.70 58

] 24.7 3.81 50

252 3.03 36

26.0 3.43 42

28.2 3.16 11

29.4 3.03 7

31.8 2.83 13
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33 detailed portion of Figure 1(b). Table 2(a) shows the peak listing and
relative -12 | intensity of peaks of standard SSZ-32. Table 2(b) magnifies
peak width so 2 that major peaks of SSZ-32X and standard SSZ-32 may
be easily compared. 3 4 Table 2(a) - Peak listing of standard SSzZ-32 5 2
Theta d-spacing Relative Intensity (%} (A) (1110) x 100 7.9 11.219 8.2
10.824 8.910.011 11.47.820 14.76.052 1595595 11454114
18.24.8812 19.6 45269 20.14.4311 20.94.2570 21.44.159 22.8
3.90 100 23.93.7353 24.03.7058 24.7 3.61 50 25.23.5336 26.0
3.4342 28.23.1611 29.43.037 31.62.8313 6

1 Table 2(b) ~ Peaks in as-made 38Z-32X
2
2 Theta d-spacing Relative
(A) intensity (%)
(illo x 100)

8.03 11.0 33
8.83 10.0 g
11.30 7.83 20
15.71 564 3
16.34 542 3
18.09 4.90 7
19.54 4.54 33
19.67 451 29
20.81 . 4.27 31
21.21 418 14
22.74 3.91 63
23.91 372 100
24.54 3.62 24
25.(?9 3.55 34
25.87 3.44 31
26.91 3.31 5
28.10 317 4
29.34 3.04 5
31.46 2,84 8
31.94 2.80 3
34.02 2.63 1
35.22 2.55 17
36.29 2.47 16

3



-13 | Table 2(b) - Peaks in as-made SSZ-32X 2 2 Theta d-spacing
Relative (A) Intensity (%) (1110 x 100) 8.03 11.0 33 8.8310.06 11.30
7.8320 15.715.643 16.345.423 18.094.90 7 19.54 4.54 33 19.67
45120 20.814.27 31 21.214.18 14 22.74 3.91 63 23.91 3.72 100
24.54 3.62 24 25.09 3.55 34 25.87 3.44 31 26.913.315 28.103.17 4
29.343.045 31.462.848 31.942.803 34.022.631 35.222.55 17
36.292.47 16 3-14

e R = SRS B - U Y

11
12
13
14
15
16
17
18
19
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22
23
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25
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27
28
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31
32
33

EXAMPLE [ SYNTHESIS OF §8£-32X

A preparation of the desired material was synihesized as follows: A Hastelloy
C liner for a & gallon autoclave unit was used for the mixing of reagents and
then in the subsequent thermal reatment. At a rate of 1500 RPM and for &
period of % hour, the following components were mixed once they had been
added in the order of description. 300 grams of a 1 Molar sclution of NN
Diisopropyl imidazolium hydrdxide wags mixed into 4500 grams of water. The
salt iodide was prepared as in US 4, 483,835, Example 8, and then
subsequently was ion-exchanged o the hydroxide form using BioRad AG1-X8
aexchange resin. 2400 grams of 1 N KOM were added. 1524 grams of Ludox
AS-30 (30wi% S$;02) were added. 1080 grams of Nalco's 1056 colloid sol
(26wt% S0z and 4 wi% AlO3) were added. Last, 181 grams of iscbutylamine
were stirred into the mixture. In general, the molar concentration of the amine

Qs must exceed the molar concentration of the imidazolium compound, Qa.

Onee the stirring was finished the autoclave head was closed up and the
reaction was taken up to 170°C with an 8 hour ramp up fime. The system was
stirred at 150 RPM. The reaction was ferminated so that a product was
collected after 106 hours of heating. The solids were collected by filtration
{which goes very slowly; an indication of small crystals). it was subsequently
washed several times and then dried. The material was analyzed by x-ray
diffraction and the pattern is shown in Table 3. A comparison is mads with
the mare standard SSZ-32 data presenied in Table 2(a) and it can be seen
that the new product of Example 1 is essentiaily related to S8Z-32 but has the

diffraction lines considerably broadened.

-1h-



1 EXAMPLE | SYNTHESIS OF SSZ-32X 2 3 A preparation of the desired
material was synthesized as follows: A Hastelloy 4 C liner for a 5 gallon
autoclave unit was used for the mixing of reagents and 5 then in the
subsequent thermal treatment. At a rate of 1500 RPM and for a 6 period
of/2 hour, the following components were mixed once they had been 7
added in the order of description. 300 grams of a | Molar solution of N,N' 8
Diisopropyl imidazolium hydroxide 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 ion-exchanged to the hydroxide form using BioRad
AGI-X8 11 exchange resin. 2400 graffi8'81 N KOH were added. 1524
grams of Ludox 12 AS-30 (30wt% 8102) were added. 1080 grams of

Nalco's 1056
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In a concern that the product might be a mix of small crystals and

considerable amorphous material, a TEM (Transmission Electron Microscopy)
analysis was carried out. The microscopy work demonstrated that the product
of Example 1 was gquite uniformly small crysials of $8Z-32 (the product was
SSZ-32X} with very [ittle evicencs of amorphous material. The crystaliites



32 33 -151 Table 3 2 20 d-spacing Intensity Relative (A) Intensity (%)
(1110 x 100) 8.00 11.05 15 26 8.80 10.056 10 11.307.831017 14.50
6.1112 15.755.6335 16.505.3735 18.104.901 71 12 19.53 4.545
41 71 20.05 4.428 6 shoulder 10 shoulder 20.77 4.277 4171 21.30
41717 12 22.71 3.91558 100 23.88 3.726 57 98 24.57 3.623 30 52
25.08 3.551 25 43 25.88 3.443 27 47 26.88 3.31759 28.113.1746 10
3 4 In a concern that the product might be a mix of small crystals and 5
considerable amorphous material, a TEM (Transmission Electron
~ Microscopy) 6 analysis was carried out. The microscopy work
deémonstratdd thatthedirp d soredcof BExath fle ddMeis gliiitecanifamahyssmizk

crystalg Rf3P 2082 SNEBRIAMML WBR Si0,/ALO; ratio of this product was 2.
3

EXAMPLE 2

The product of Exampie 1 was calcined to 1100°F in air with a ramp of 1 deg.
Cimin(1.8F/min) and plateaus of 250°F for 3 hours, 1000 F for 3 hours and
then 1100°F for 3 hours. The calcined material retained its x-ray crystaliinity.

W o~

The calcined zeclite was subjected to 2 ion-exchanges at 200°F (using NH:
10 NOg) as has been previousiy described in US Pat. No. 5,252,527, The ion-
11 exchanged material was recalcined and then the microporosity measurements
12 were explored, using a test procedure also described in 5,252,527, The new
13 product, S8Z-32X, had some unexpected differences vs. conventional SSZ-
14 32.

15

16 The Ar adsorption ratio for $8Z-32X (Ar adsorption at 87K between the

17 relative pressures of 0.001 and 0.1)/(total Ar adsorption up to relative

18 pressure of 0.1) is larger than 0.5 and preferably in the range of 0.55 to 0.70.
18 In contrast for the conventional SSZ-32, the Ar adsorpiion ratic is less than
20 0.5, typicaily between 0.35 and 0.45. The S8Z-32X of Examples 1 and 2

21  demonstrates an Argon absarption fraction of 0.62. The external surface area
22 of the crystallites jumped from about 50 m%g (352-32) to 150 (88Z-32X},

23 indicating the considerable external surface as a result of very small crystals.
24

25  Atthe same time, the micropore volume for SS$Z-32X had dropped to about
26 0.035 cc/gm, as compared with about 0.08cc/gm for standard $82-32.

27

28 EXAMPLE 3

238

30  The lon-exchanged 88Z-32X was tested for cracking activity via the use of
31 the Constraint index test. This test was an important parameter in showing
32  the unigue selectivity of zeolite 8S2-32X. The testis described in U.S. Pat.
33 No. 5252527, Exampie 9. Using the iest conditions, standard 8SSZ-32

-17-



8 SSZ-32X) with very little evidence of amorphous material. The
crystallites -16 1 were characterized by a spread of small, broad lathe-like
components in the 2 range of 200-400 Angstroms. The SiO2/Al203 ratio
of this product was 29. 3 4 EXAMPLE 2 5 6 The product of Example |
was calcined to 1100F in air with a ramp of 1 deg. 7 C/min(1.8F/min) and
plateaus of 250F for 3 hours, 1000 F for 3 hours and 8 then 1100F for 3
hours. The calcined material retained its x-ray crystallinity. 9 The calcined
zeolite was subjected to 2 ion-exchanges at 200F (using NH4 10 NO3) as

has begn-l WFPJ«J%%@&%H@@QM@IH@P@@'% %%%3/55&?1\%@%;‘10&}1&%00 F.

exchan |j%ed material was recalcined and then the microporosity

méasUEHRERECTY WErERRASHE Lﬁﬁﬁaférf@gf%f%ev&m ARHEs bR
in%,252:627urEhgisidea 18 grodust c8BE-82IX phashsome.uriekpesatedining
differences vsiLapyentianal SSZ- 14 32. 15 16 The Ar adsorption ratio for
SSZ-32X (Ar adsorption at 87K between the 17 relative pressures of
0.801 and 0. 1)/(total Ar adsorption up to relative 18 pressure of 0.1) is
lafger than 0.5 and preferably abithé +aitgeaftbrisits 0.70. 19 In contrast
fop the conventionah SSZ32: the Aradsorlion e3tie s lessdhan,20 05,
typically between 0.35 and 0.45. The SSZ-32X of Examples 1 and 2 21
demons rates an Argon absorption fraction of 0.62. The external surface

area 22 of the crystallites jumped from ghotinQ BRAIESSZ-32 0, kol

(SSZ rnal surface.as a result of

-32X)-23-indicating-the considerable-exte
very sRigPRiBRtdRdazaipmAfithe same time, tHedficropore volume.§8r

SSZ-FXhaddrappedig.abput 26 0.035 cc/gmas compared ng %)out
0.06cc/gm for standard SSZ-32. 27 28 EXAMPLE 3 29

Product Ar adsorption fraction® (0.35 - 0.45) {6.55-0.70}
Constraint index conversion Test 50% 12%
Crystal size, microns 017 0.01-0.04

16 * Aradsorption at 87k between the relative pressures of 0.001 and 0.1) / (iotal
11 Aradsorption up to the relative pressure of 0.1)

12

13 EXAMPLE 4

14

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

16 isomerization capability 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 déscribed in U.S. Pat. No. 5,282,958, Example

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

20 5,282,958, Exampie 1. Both the new catalyst and a standard $SZ-32 powder
21 at comparable Si0O,/ALO; gave about 86% conversion of n-Cqg af 545°F. The
22 difference is that the new material of Example 2 of the instant invention gave

23  anisomerization selectivity of 75.8% vs. a value of 64% for standard 88Z-32,
24 s disciosed in U.S. Pat. No. 5,262,958, Example 1. So even though the

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

26 the activity for hydroconversion equals that of the standard S8Z-32 and the
18-



30 The ion-exchanged SSZ-32X was tested for cracking activity via the
use of 31 the Constraint Index test. This test was an important parameter
in showing 32 the unique selectivity of zeolite SSZ-32X. The testis
described in U.S. Pat. 33 No. 5252527, Example 9. Using the test
conditions, standard SSZ-32 -17 1 typically provides a Constraint Index of
13-22 at 50% conversion and 800 F. 2 The product of Example 2 of the
instant application, when run under the same 3 procedures yields a much
lower conversion of about 12% while maintaining 4 shape-selective

behavigre &.4haRls dahnyacieristiss bRanpaisesRewsenslandad

SSZ-32 and SSZ-32X 8 Standard SSZ-32 SSZ-32X , o
RS A A b S e T e

28330 Rradlictvar, adddhptimMmoti@n%Q()c@S thai4s) (e H-70.7W)quid yield is

Constialnt iadeX cORYRISIpN KeRkBGHs1ahkiystal size, microns 0.17
0.01-0.04 9 10 Ar adsorption at 87k between the relative pressures of

0.601 and 0. 1) / (total 11 Ar adsorption up to the relative pressure of 0.1)
126 13EXMMMBEE4 14 15 The next surprise concerning this material

came from the testing of 16 isomerization capability using n-hexadecane

as feed and Pd metal on the 17 product from Example 2 of the instant

inventibre Bk @xéﬁawaéeM@i@é%@&%t%&%ﬁ&%ﬁéﬁ igGdKgT than Pd.
descriliadbinatib® oPat Na5;282veh8;Brathipte Jidhlrs Thecatalystywiadips

tegied using fheprocedie descaped i U-g- pp é‘&e&'ﬂt@g é&r%s?%?eex
Example 1. Both the new catalyst and a standard powder
11 reactor after drying overnight in air at 500°F. The ca‘salyst was then reduced

12 at 500°F in flowing Hz at 2300 psig for 1 hour. After reduction of the metal, the
13 catalyst was used to isomerize a waxy light neutral hydrocrackate feed, API
14 38.9, having a 33% wax content, and a pour point of 38°C. The whole liquid
15 product from the reactor was split in a siripper info two fractions. The bottoms
16  product farget 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 S8Z-32X ag an
19  isomerization catalysi. Once again a main advantage seems 1o be reduced
20 light gas production, which may be related {o the lower overall infrinsic acidity

21 of this new material.

22
23 Table 5
24
Zeolite Wit% Product C1-C4, C5- 250-
700+ VI At 4.1 wi% 250°F 550°F
Ccst
Std S82-32 70.2 127 5.2 9.3 10
88Z-32X 75.4 129 24 5 8.3
25
26
27

18-




21 at comparable SiO2/AI203 gave about 96% conversion of n-C16 at
545F. The 22 difference is that the new material of Example 2 of the
instant invention gave 23 an isomerization selectivity of 75.8% vs. a value
of 64% for standard SSZ-32, 24 as disclosed in U.S. Pat. No. 5,282,958,
Example 1. So even though the 25 zeolite was shown to have
considerably less cracking activity in Example 3, 26 the activity for
hydroconversion equals that of the standard SSZ-32 and the -18 1
selectivity is considerably better. One of the main distinctions between the
2 catalysts was that the standard SSZ-32 produces about 13% material
which "é(%é}%ﬁd lower, and the new zeolite reduces that number to 7%.
Liguid yield is 4 increased and light end production is reduced. 5 6

EXA this mstan
W?\'%h P/tﬁ)r%%er éﬁaar;g E’?&% %&%ﬁ%ﬁég{ﬁ%ﬁé é\t%ita?&} 52?@& gﬁﬁ’ﬁ n?%ma
hdurs P8¢ oPearifs ek e ﬂ@@ﬂ&?'%@é‘ﬁ%li@%?é"ﬂﬁ%ﬁéd out
argl pmhm@@t&a@%sw@bﬂd Fgaeiag afterdiytngvermightmairat
5Q0F. The catalyst.ivas then reduced 12at OOF flw H2 at 300
p%% f(gr Gersgur %tggrgdﬁ?stlén%ﬁ OWH loa he rﬁ] 'V@/% argcﬁse(ﬁo
is@mefiFaiy akg rghexrupal ﬁ?ﬁﬁﬁé@mﬁﬁﬁté’%@@ﬁﬁm@qwﬁgiﬂﬁéﬁﬁg a
33% Vﬁ&r@ﬁf@t@@hr%@bﬂ @@uf%ﬁﬁjﬂbﬁfﬁf@'ﬁérﬂﬂx@ suhple: Iiomig ckRIpsoddst
fr%mt er { g\lg‘ag,s '%B‘I\ﬂ\ ecrrlré Jracct §nl %{ Ottoxn%% d1a6
productefarge was a - pour OING A'S andeard g ?nﬁgc eﬂys was
alSo Pryrepated Erdtrdaetdss spnaansgeiss! rlsrfckHBeofl 4@ Hn-Tabie0
51belowﬂtﬁawfgneawamwgmt@m&hé%gme%@omwsmgemaﬁy%d
an iS zat st. Once inama
e B R e R B SR
|Oer évﬁr*éW%fﬁ@f@Fb%@“oﬁt?a@ilyﬁf%ﬁ@ﬂ@mrﬁ&%ﬁaﬁ Q@ ma@lé 5 rggults

14 obiained when the feed is contacted with & similar bound catalyst made from
15 standard $52-32 zeolite. An improved yield and V1 over the range of -5 {o -
16 25°C product pour point is shown.

-20-



Zeolite Wt% Product C1-C4, C5- 250- 700+ VI At 4.1 wt% 250F 550F CSt
Std SSZ-32 70.2 127 1 5.2 9.3 10 SSZ-32X 75.4 129 2.4 6 8.3 2526 27
-19 1 EXAMPLE 6 2 3 A bound catalyst was made using the SSZ-32X
zeolite powder, using alumina 4 binder, extrusion, base drying and
W%TCII%&I&%[%E%N wetness Pt 5 impregnation and final drying and
calcining of the extrudate. The overall Pt 6 loading was 0.32 wt. %. After
fqllowiﬂ%{gaging argnd activatipn r?cedU@S t75irtnit|3 r to the last examgle,f
a titration s?epowgseﬁgwo?rﬁeae B’y )éa%iﬁ’a 90" 8 thicromoles erili{?oagepr'io 5e° 1o
tribudigveaning p e peeceralisecdTthisrodtaly strwasmerihe pexiodt csei watajy st

150N Jadeagraokate ek aoniainingidl 0% W s @ob 9P AiRANt A reased
+32C. Process conditions used were a LHSV of 1.0 hr -1, 4000 11 scf/bbl

gas BIGATRACARIY I60LCHRERAENS 330 h YRR R DRS 2R POLS Size
2(b) ntheobserpdyietdafu Mbolaamednwirenfagioticmingrentaigt-{63@ihtand
13 cyt).i ' yst.comprisin - pAr.
oot T e s T R e B e o hos
cataRfStRRRIBIRD PP SiER dagd A QYirEpsieRiite. An improved yield and VI
over the range of -5 to - 16 25C product pour point is shown. -20 WHAT IS

CLAIMED IS, . Afiethod of prepering. a devasing cafavst suteble for, .
use | process 10r aewaxing a ny carbon feedto produce an

isomerized pfoduatesgidtoaralysieipo dsas sy e sy défineld sryibeallifity ], with
reduced m'EF?QQﬂﬁ;e\éOHé'\ﬂ%g'§H§Fﬂ%‘?§ac§%‘{ﬁ‘éﬂi@é%%@ﬁ@%qﬁdﬁé@%‘ﬂ@@ of
activity over other intermediate pore size . _ _

200-400A, and having the x-ray diffraction lines of Table 2(b) by

employing the foliowing steps:

() combining the following reagents in the amounts specified to

form a mixture:

(1) 5 parts of an N-lower alkyl-N-methyl-N- isopropyi-
imidazolium cation which has been ion- exchanged {o the

hydroxide form;,
(2} 20 parts of an alkali metal hydroxide;
(3) 100 parts of Sil, to 3.5 parts of Al,0; ;
{4) 20 parts of an alkyl amine.

(if) stirring the mixture of step (1) in an auioclave, under
autogenous pressure, in a range of from 500 o 1500 rpm for a
period of from 0 {0 5 hours;

(iii) maintaining the mixture at an elevaied temperature for a
period of from 40 to 120 hours to form the crystals of the

zeolite:

21



molecular sieves used for isomerization, the feed including straight chain
and slightly branched chain paraffins having 10 or more carbon atoms,

the method of preparation comprising the following steps: (a) synthesizing
a zeolite having a mole ratio of silicon oxide to aluminum oxide greater
than greatdivihan eeating: the |asysiain 49: 1thwitraaNiStallties Hadiisg  or
small broad lathe-likgieaaepents in the range of 200-400A, and having
the x-ray diffraction lines of Table 2(b) by employing the following steps:

(i) combining the following reagents in the amounts specified to form a
mixture: (18 partsubfearirig-tbeveryatkid-i-caktinglidlis isopropyxchange;
imidazolium cation which has been ion- exchanged to the hydroxide form:
(2) 20 parts of an alkali metal hydroxide; (32 100 parts of 5102 to 3.5 parts
of A1§983 . 9 Hareeofia s dikReirsmhe) BReRr g e FririaTY Jiopaanic
in an autoctaies uader BetugenarRi e Ssukes U8 solagetofrannas0Rtioe, the

1500 rpm far.a petiod of from O to 5 hours; iia intaining t it te
an clovated o e oL B oA T B O i o0
crystals of W&o zeolite; 21 (iv) collecting the crystals of the zeolite by

filtration or centrifugation; (v) subjecting the crystals to calcinations and
ion-exchange; (b) mixing the zeolite synthesized in st e%? with a
refratiory iRBTGIRE SBE Uktar SRR Aot AR Rodedul s aanase o
form a mixtimmeneteoamisieure having a molecular sieve content from about

10 to about 90 wt%; (c) extruding or forming the mixture from step (b) to

form an extrudate or _
(dy  drying the extrudate or formed particle of step (¢);

{(e) calcining the dried extrudate or formed particle of step {d);

(f) toading of the extrudate or formed particle of step (d) with a
hydrogenation component or other modifying metal or metals fo
prepare a catalyst precursor,

(gy  drying the catalyst precursor of step (f);

(h) calcining the dried catalyst precursor of step (f) to form a finished
bound dewaxing catalyst.

A dewaxing catalyst prepared by the method of claim 1.
The mathod of ciaim 1, wherein the zeolite is 8SZ-32X.

The method of claim 1 (f} where other modifying metais are selected from the
groups consisting of magnesium, lanthanum, and other rare earth metals,
barium, sodium, praseodymium, strontium, poiassium, neocdymium and

calcium.

The process for dewaxing a hydrocarbon feed thereby producing a
maximized vield of isomerized product and a minimized yieid of light ends, the
22



formed particle; (d) drying the extrudate or formed particle of step (c); (e)
calcining the dried extrudate or formed particle of step (d); (f) loading of

the extrudate or formed patrticle of step (d) with a hydrogenation
component or other modifying metal or metals to prepare g catalyst

predBRSOM ARG R CARATS PR &Ry o SR Y, B Akl i 10 o
driechepdatysbprecsaey, ofstepi{hdo donmaifigishe ddeaundddewesotimgrization
catalyst..2. A dewaxing catalyst prepared by the met f clal 3

T SRTE b Gy Simatian ot st SISt Aohdigha, an
clairnterfagiséeePotires motifjiny A ctigiscard kbl detorRamctscgraingsto the
congistng-gfragnesium, lanthanum, and other rare earth metals,

barium, sodium, praseodymium, strontium, potassium, neodymium and
calcium. 5. The process for dewaxing a hydrocarbon feed thereby
producitey ayntisedinizge yeititehsonges redeprotiuct aitidar mitimizeduyrehdim

of light endsy fhe a2 feethincliding syralodipiacnd sigalyhianghed win

paraffins having 10 or more Carbon atoms, comprising Vcontac,tlr}lg&g\e feed
under isomEsiBRS CEiEcHEah Biedsr bRk CRyRBRRH RN ragee of
comprisingZzut-suigamedinte=Rme fize malecitnscioveiwbichisTaispares) by
according tgn'%h% tollqweignf%]%%p%: s(ge) Isynthesizing a zeolite having a mole

ratio of silicon‘oxideto aluminut de greater than greater than about

20: 1 to less than 40: 1, with crystallites having small broad lathe-like

Compo%”%ﬂmﬁn@%@f@flo%“r@gﬁerﬁgdrhﬁﬁénﬂrﬁbﬁﬁﬁsr@)ééﬁﬁé%ﬂ@%rm a
lines of Table 2(b) by employing the following steps: (i) combining the
following rédlf&1its in the amounts specified to form a mixture: (1) 5 parts

of an N-lower alkyl-N-methyl-N'- isopropyl-

(1) 5 parts of an N-lower alkyl-N-methyl-N'- isopropyi-
imidazolium cation which has been ion- exchanged to

the hydroxide form;
{2) 20 parts of an alkali metai hydroxide;
(3) 100 parts of Si0; to 3.5 parts of AlO; ;
{4) 20 parts of an alkyl amine.
(i) stirring the mixture of step (i) in an autociave, under
autogenous pressure', in a range of from 500 to 1500 rpm for a

period of 0.5 to 5 hours;

(iii) maintaining the mixture at an elevated temperature for a period

of from 40 tc 120 hours to form the crystals of the zeolite ;

(iv) coliecting the crystals of the =zeoiite by filtration or by

centrifugation;

{v) subjecting the crystals to calcination and ion-exchange.

23



imidazolium cation which has been ion- exchanged to the hydroxide form;
(2) 20 parts of an alkali metal hydroxide; (3) 100 parts of Si02 to 3.5 parts
of AI203 ; (4) 20 parts of an alkyl amine. (ii) stirring the mixture of step (i)
in an autoclave, under autogenous pressure, in a range of from 500 to

1506Pipm B PR AT S 0BRSS i PRSI MRy AHEFARKRIVE TR
elevated tesmjaeratire forecpesodnofdicguidie 30thours fiarfoemikere, the

crystas of e.eeelis, (Vhcalieaing L snvsis o 2ealle by HGHR oo

g
or by centmbgat?on;\f subjecting the crystals to calcination and

ion-exchan@&® 23 (b) mixing the zeolite synthesized in stage (a) with a
refractory inorganic oxide carrier precursor and an agueous solution to
form a mixture, the mixture haying a molecular sieve cor}tent from abqut
10 10 Sou BB, O/ (5 B ARG SF F5FTRB (I Friidre WO SIER (338 ©
form an extirdete partidamed particle ; (d) drying the extrudate or formed

particle of step (c); (e) calcining the dried extrudate or formed particle of
step (d) (f) loading of the extrudate or formed particle of step (d) with a

hydrégenatibt Somp SHBHERF elamed RS PHFETUET (g) drying the
catalyst precursor of step (f) ; (h) calcining the dried catalyst precursor of
step (f) to farm. a finished. i L 6. T axing
process of EFA?FH Fé@v%e%?ﬁ%g%gg\lé@ %I(é% gé%ﬁg%?i%% '?L%%%?Iv%king

process of claim 6, employing a zeolite prepared from an aqueous

solutign hawiagifCUNRAsition- ety dherirad anskifidae ankyesous) siate. a

in terms of Enole ratio? of oxides as gollows: 0.05to 2.%%20: 0.1to
ydrogenation component 10 prepare a catalyst précursor

(g)  drying the catalyst precursor of step (f) ;

(h) calcining the dried catalyst precursor of step (f) to form a finished

bound dewaxing catalyst.
The dewaxing process of claim &, wherein the zeolite is $S8Z-32X.

The dewaxing process of claim 6, employing a zeolite prepared from an
agueous solution having a composition, as synthesized and in the anhydrous
state, in terms of mole ratios of oxides as foliows: (C.05 to 2.0) Q,0:{0.1 to
2.0y M,O - Al, Oy (20 to less than 40) Si0. whersin M is an alkali metal
cation, and Q is the sum of Q. an N-lower alkyl-N'- isopropylimidazolium
cation, and Qg, an amine, the zeolite having the X-ray diffraction lines of Table
2(b), wherein the molar concentration of Qp is greater than the muolar

concentration of Q..

The process of claim 6, wherein Q, is selected from the group consisting of N-
methyl-N'-isopropyl-imidazolium cation and N, N'-diisopropyl-imidazoliium

cation.

The process of claim 6, wherein Q, is selected from the group consisting of

isopropyi, isobutyl, isopentyl, neapentyl or monoethyt amine.
24



2.0) M20 : Al .2 03 (20 to less than 40) Sj02 wherein M is an alkali metal
cation, and Q is the sum of Q. an N-lower alkyl-N'- isopropylimidazolium
cation, and Ob, an amine, the zeolite having the X-ray diffraction lines of
Table 2(b), wherein the molar concentration of Q. is greater than the
10-molddNREFRFafbIF 8IS sVHHE Prie L8 OitEIdIAT 68 wRTERIGINdex in the
seleciagefraym thecgoup consisting of N- methyl-N'-isopropyl-imidazolium
cation and N, N'-diisopropyl-imidazolium cation. 9. The process of claim
6, wherein Qb is selected from the group consisting of isopropyl, isobutyl,
11isopéhtybraeepe Aty 8immbnabiginatimeegidel baT lfespiestabsraiaiais 6) the
whergithe-geoliteshas a constraint index in the range from 8 to 30. 11.
The process of claim 6, wherein the zeolite has a silica/alumina ratio in the
range from 20 to 40. 12. The process of claim 6, wherein the zeolite is
12 prepanedppthemhaldimatinghatear thmpecddtars oférome@ @8R rtating at

820 (1508} A3.Hhs Prapess KSIRM Goyherginpihe zeolite is fon

exchanged with hydrogen, ammonium, rare earth metal, Group IA metal
or Group VIII metal ions. 14. The process of claim 6, wherein rare earth
13 metatse GrotysH Afmeiialss onHeranphél Honitals are ecctadgedmitehydrogen,

- zeolite, 15..The process of clai wherein said feed is. selected.from the
e T e A R e Y
lube oil raffinates, brightstocks, lubricating oil stocks, synthetic oils, foots

14,0:|Sﬁﬁi|%0fbﬁfcé'é@%$c£lla%{<m@e§jﬁe@gﬁx tf;é%@ a@x%p@i@étagqlml@ws;ﬁma@ls, or
alphaolefin waxes, slack waxes, deoiled waxes and microcrystalline
waxGEOH AHE RIS BFRIATH ARSI Group VIIl metals are

selected from the Group consisting of platinum and palladium, and/or

15Mixtytes hereol 17. Jhe PEocgss aficlaim Sauherein spid GPHARINGdS group

carried out at a temperature of from 450-800F, and a pressure in the k
rang%oﬂﬁﬁﬁ‘%&ﬁtﬁ@&i@%@%ﬁﬁu'ﬂ@ﬁm‘?ﬁg%‘? gas oils, hydrotreated lube ol

raffinates, brightstocks, lubricating oil stocks, synthetic oils, foots oils, Fischer-
Tropsch synthesis oils, high pour point polyolefing, normal alphaolefin waxes,

siack waxes, deoiled waxes and micrecrystalline waxes.

16, The process of claim 14, wherein Group VIl metals are selected from the

Group consisting of platinum and paliadium, and/or mixturas therecf.

17. The process of claim 6 wherein said contacting is carried out at a temperature
of from 450-800°F, and a pressure in the range from about 15 psig to about
3000 psig.

18, The process of claim 17, wherein said pressure is in the range from about .
100 psig to about 2500 psig.

18, The process of claim 8, wherein the liquid hourly space velocity during

contacting is from about 0.1 to about 20.

20. The process of claim 19, wherein the liguid hourly space velocity is from 6.5

to about 5.



21.

22

23.

24.

18. The process of claim 17, wherein said pressure is in the range from
about 100 psig to about 2500 psig. 19. The process of claim 8, wherein

the liquid hourly space velocity during contacting is from about 0.1 to

about 20. 20. The process of claim 19, wherein the liquid hourly space
velokity RS ¢ 5-'tiaho 598 9, Wé%ﬁf@@@g%ﬁddéi‘fﬁ%? FaiRRE o
hydrecarbtmatesdis hycmireated piier thgsdroerz28ian S0 Femperature

in the range from 325 to 800 F. 22. The process of claim 6, further
comprising a hydrofinishing step following isomerization. 23. The process

of cl&li 2Xderthef chiitprisirfyrilRIreAMBHRBCORiSORTSiRIshINSr SRR (fPawing

The pracassadclaim 23, wherein hydrofinishing is carried out at a
temperature in the range from about 325 to about 590 F and a pressure in
the range from about 400 psig to about 3000 psig. 26

The process of claim 22, further comprising hydrofinishing of isomerized

product.
The process of claim 23, wherein hydrofinishing is carried out at a

temperature in the range {from about 325 {0 about 580° F and a pressure in

the range from about 400 psig te about 3000 psig.

26



