1PREPARING SMALL CRYSTAL SSZ-32 AND ITS USE IN 2A HYDROCARBON CONVERSION
PROCESS 3 4FIELD OF THE INVENTION 5 6This 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 isomerization selectivity and conversion are
continually sought. As 16discussed in U.S. Pat. No. 5,282,958, col. 1-2, the use of intermediate pore

17 molecular sigves such as,Z2sM:22, £33, 29M-3b:8 3632, SNPQrE1ly d8$4P0-31,5M-3,5M-6 in

isomerization and shape-selective dewaxing is well- 19known. Other typical zeoiites useful in
dewaxing include ZSM-48, ZSM-&7" $888 Pz%?é@-l?%‘ffﬁi@%gfﬁg%ﬁia theta-1, NU-10, NU-23,
NU-87,181-1, 231SI-4,KZ-1,and KZ-2. 22 23U.S. Pat. No. 5,252,527 and 5,053,373 disclose a zeolite
such as SSZ-32 24which is prepared using}gm\bl@wg@q}{%bwgiﬁgﬁropyi-imidazolium cation as a
25template. 5,053,373 discloses a silica to alumina rafio of greater than 20 to 26less than 40 and a
constraint index; after calcination and in the hydrogen form 27of 13 or greater. The zeolite of

5,252,527 is not;restrigied 4ata canstainti28indexiofds orgreaterats)282GA7discleses:loading

zeolites with me}alsclpystaa intermediate pore size zeolite, specifically 55Z-32. The calalystis

8  suitable for use in isomerizing a feed which inciudes etraight chain and slightly
8 hranched paraffins having 10 or more carbon atoms. ‘

10

11 BACKGROUND OF THE INVENTION

12

13 The production of Group Il and Group i1l base oils employing hydroprocessing

14  has become increasing popular in recent years. Catalysts that demonstrate
16 improved isomerization selectivity and conversion are continually sought. As
16  discussed in U.8. Pat. No. 5,282,958, cel. 1-2, the use of intermediate pore
17  molecular sieves such as Z8M-22, Z8M-23,73M-35,387-32, SAPC-11,

48 SAPO-31,5M-3,5M-6 in isomerization and shapse-selective dewaxing is weli-
19 known. Other typical zsolites useful in dewaxing include Z8M-48, Z5M-57,
20 S8Z-20.EU- EU-13, Femierite, 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 58Z-32
24 which is prepared using an N-lower alkyl-N'-isopropyl-imidazolium cation as a
25  tempiate. 5,053,373 discloses a siiica to alumina ratic of greater than 20 to
26  less than 40 and a constraint index, after calcination and in the hydrogen form
27  of 13 or greater. The zeolite of 5,252,627 is not restricted to a constraint
28 index of 13 or greater. 5,252,527 discloses loading zeoliftes with metals in
29 order to provide a hydrogenation- dehydrogenation function. Typical
30  replacing cations can include hydrogen ammonium, metal cations, e.g., rare
31 earth, Group HA and Group Vil metals, as well as their mixtures. A method
32 for preparation of MTT-type zeolites such as 88Z-32 or ZSM-23 using small
23 neutral amines is disclosed in U.S. Pat. No. 5,707,601,
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29order to provide a hydrogenation- dehydrogenation function. Typical 30replacing cations can include
hydrogen ammonium, metal cations, e.g., rare 31earth, Group IIA and Group VIl metals, as well as
their mixtures. A method 32 for preparation of MTT-type z_eolites such as SSZ-32 or ZSM-23 using
small 33neutral amines is disclosed in U.S. Pat, No. 5,707,601. -1- U.S. Pat. No. 5,397,454 discloses
hydroconversign processqsqem/p!oyi_ng\‘zﬂecglige\f such as 553-32 m@igﬁsr‘ggps, a \§!rrpau crystallite size and a
constrain: ind&xof £3 &t Greater afterEaitinations and i the Rydrogen form. The ,catalvQl
peas-feces a silicas toalumitirratiovof-arestier than 00/ dndiless than'40cW S aPat. No. 5,300,210 Is
also directed tg hydrocarban. conversion prosesses-emPIRYIRG553:32:Fhe:8SZ-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 86k RErERTAfeF Tefaftat 15 Hs 882 35X hich is suitable fof dewaxinc, a
hydrocarbon teed te preduce andisamerizesbproduet: Itis alsodirected to:armethod of making this
zeolite, and to_dewsping processes employing catalyst comprising 553:82-3 The sed to the process
includes straiaht ¢hain an s‘ﬁ'gﬁtly‘ ranched paraffins having 10 Or more carbon atoms. The feed is
contacted undériisérfierizafion €onditions in the presence of hydrogen with a catalyst comprising an
55332>2 This catalyst possesses, in comparison with standard 553-32, less defined crystallinity,
altered Argon adsorption ratios, ingreased-external surface area and reduced cracking activity over
other intermediate pore size molecular sieves used for isomertation. Use of this catalyst in

isomerizatton results in a higher lube product yield and lower gas production. In a first aspect, there is
provided a method of preparing.a desaxing catalyst suitable for usedl a-preeessifer dewaxing a
hydrocarbon feed to produce.an,isonnerized.product, said catalystnassessing dess defined

crystallinity, re%%réﬁa’r‘hi&ropore volume, mcré_ased surface ared and reduced cragkiicng activity over
other intermediaes o SPEERiGIRE BIaF Sieved e RTSEEMET2ationCthe fé8HTHdlliding straight chain
and slightly brapghedshainpamffinshavingd@animore catbos: atomsisthe HIEHIGH of preparation
comprising thefollowing steps: (Z)synthesizing.a zealite having a male.ratia of siligen oxide to
aluminum oxidgnﬁr%égelr%t%é’npéﬁéaﬁﬁ}ﬁ%% ébo&t?p: 1 _tg less tﬁén 310: 1, with crystallites having small
broad lathe-likba6Tapormentsh THEPArRYEST 2002 400A S RatAng IE XSy Hifftattion lines of Table
2(b) by employing-the- follawdngstepss (h)eembining ithesfollowistg-reageits am thezamounts specified to
form a mixture; (1) 5 parts. of an N-lower alkyl-N-methyl-NL. isopropylimidazoliym cation which has
been ion- exch%fgr%ged%% ?ﬁ‘ea{\]?ij{f}b’ilsd'es OSI’I’T[]r rf)fzo f)art's o’f,nan alkali metal hydroxide; (3) 100 parts of
Si02 to 3.5 partsbieI0S:E{H) R0 PEFES T SR RV ICaRTRIE TSt NNG IREAIEIRE of step (0 in an
autoclave, under8i0genoUs: pressuEe;ritiartange of from 500:to 508 dpm foragieriod of rom 0to 5
hours; maintaining the mixture at an elevated temperature for.a periad;gfrm, 40119120 hours to form

i

Q
the crystals of the' zeulite: o N )
rasulis in a higher lube product vield and lower gas production,



(iv) collecting the crystalsof the zeoliteby filtrationor centrifugation; (v) subjecting the crystals to
calcinations and ion-exchange; (b) mixing the zeolite synthesize in stacte (a) with a refractory
inorganic oxide carrier precursor and an aqueous solution to form a mixture, the mixture having a
molecular sieve content from about 10 to about 90 wt %; (c) extruding or forming the mi u(b) to form an
extrudate OF formed patrticle; (d) drying the extrudate or formed particle of step (c); (e) calcining the
dried extrudate or formed particle of step (d); loading of the extrudate OF formed particle of step (d)
with a hydrogenation component or other modifying metal or metals to prepare a catalyst precursor;
(g) drying the CREANEE GrBEGTSGCET & Prinidry ediaHing ehewnedreatalystpiecersol af steph(teloto form

a finished boungkdewaxingcataiysiviniasecond,aspestibere }ﬁﬂ&é@%ﬁqs%;%%’%%%%%%%%d
prepared by the method as defined above. In a third aspect, there is provided the process for

dewaxing a hydPGCatbSATEEH thelely Pravtinty s HaxiniZzed rid Bidssperzel prodiictandd
minimized yieleuclighi-endsd theifeeddinclugingestraight chainand slighthy branched Paraffins having
10 Or more casrpggsaﬁger;gs{,%om risin contaﬁtir}ég Ere feed under isomerization conditions in the
presence of hydrogen with catalyat Compising aRintiHiddapsE shahgidctlighdievemtien is
prepared accoveing pe: thigrfoloviing Hiepsin(a) syritbesizing azeolite.bavingahmate s atigrfwilicon
oxide to alumigum oxide greater than greater than about 20: 1 to less than 40: 1 with crystallites
having small broad lathe-fike '%o'mponents in the range of 200-430A, and having the x-ray diffraction
lines of Table 2(b) by empioyino the following steps: (0 combining the following reagents in the
amounts specified o forfy araixting: { Be6iparts of am N-towesalkyl N-pethyNi- isopranyl

imidazolium cation whichhas g%gp@ﬁﬁgpggggqgggh&gﬁ@id@Tfoqgl;s(%) 20 parts of an alkali
metal hydroxide; (3) 100 parts of Si02 to 3.5 parts of AlI203 (4) 20 parts of aft lkyl-amin&!t
crystaliites having small broad lathe-like components in the rangs of

200-400A, and having tha x-ray diffraction fines of Table 2(b)y by

employing the following steps:

{i) combining the following reagents in the amounts specified 1o
form a mixture:

(1) 5 paris of an N-lowsr alkyl-N-methyl-N'-  isopropy!-
imidazolium cation which has been ion- exchanaed o the

nydroxide form,
{2} 20 parns of an alkali metal hydroxide:
(3) 100 parts of Si0; to 3.5 paris of Al,0, -
{4} 20 parts of an alkyl amine.

{if} stirring the mixture of step () in an autociave, undsr

autogenolls pressure, in a range of from 500 to 1500 rom for E
period of from 0 to & hours:

(i} maintaining the mixture at an elevaisd @empearature for a

period of from 40 to 120 hours to form the crystals of the
zeolite;
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(in)stirring the mixture of step (i) in an autoclave, under autogenous pressure, in a range of from 500 to
1500 rpm for a period of 0.5 to 5 hours; maintaininc the mixture at an elevated temperature for a
period of from 40 to 120 hours to form the crystals of the zeolite ; (iv) collecting the crystals of the
zeolite by filtration or by centrifugation, (v) subjecting the crystals to calcination and ion-exchange,

(b)mixing the zeolite synthiesizectinsiags (Qg,gvitg@sr%ﬁgact&ry in rggggﬁt%xidbe ca.r[i,erﬁgrecursor and an
aqueous solution to form a mixture, the mixture having a molecular Sieve content F'rg Hbott 10 to
about 90 wt%,; extruding or formiﬁ%httf:n§ HHiYRTe from stepto form an extrudate or formed pafticle drying
the extrudate or formed patrticle of step (c). calcining the dried extrudate or formed particle of step (d)

(1)loading of the extrudate,or forgngd par '%%%ff ep ( % with a hydrogenation component to prepare a
catalyst precursor (g) drying the cat%lyst%reéur (B)Itrg% ge”ﬁa F(1‘5n:af "EABMIRG T IS catalyst precursor
of step (f) to form a finished bound dewaxino catalyst. BRIEF DESCRIPTION OF THE FIGURES

Figures 1(a), 1(b) aind 1(chilustrate comparizanssbetween;the x-ray difftaction patterns of standard
SSZ-32 and SSE-32X. Figyre 2(a) and 2(b) illustrate a comparison of yield an i _cﬂar%c?é‘ristics for
use of SSZ-32X in Isociewaxing, compared with that of StatErdB5 3% PETAINEDBESERIPTION
OF THE PREFERRED ENMBGBINENT =Tablectz Compositionraf:raslesratios: Broad, Rrefesred

wt%:

(C) extruding or forming the mixture from step (b) to form an extrudate or
formed particle:

() drying the extrudate or formed particie of step (c)

e
""!

{e) caicining the dried extrudate or formed pariicle of step (d);

(f) loading of the extrudate or formed pariicte of step (d) with z
hyarogenation componant or other modifying metal or metais to
prepare a catalyst precursor:

(gl arying the catalyst precursor of sten ().

(h caicining the driesd catalyst precursor of step (f) 1o form a finishag
bound dewaxing catalyst.

In a second aspect, there is provided a dewaxing catalyst prepared by the method as

defined above,

Inn a third aspect, there is provided the process for dewaxing a hvdrocarbon feed thereby
producing a maximized vield of isomerized product and a minimized vield of licht ends.

the
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Si02 /AI203 20-less than 40 30-35 OH- /5i02 0.10-1.0 0.20-0.40 0/Si02 0.05-0.50 0.10-0.25 M+ ISiO2
0.05-0.30 0.15-0.30 H2 0/S102 20-300 25-60 Q/Q+M+ 0.25-0.75 0.33-0.67 17 18wherein Q is the sum
of Qs and Qb, 19 20Qs is an N-lower alkyl-N'-isopropyl-imidazolium cation (preferably an N,Nr-
21dilsopropyl-imidazoilum cation or N-methyl-N'- isopropyl-imidazolium cation). 22Qb is an amine.
Isobutyl,neopentyi 8FmBHEENY| Bifiaatarsanitable gicaplesa230é Qpalfiedghuother-amipes may be
used. The molar ceneenisation at24aming, Rimust he ter than the molar concentration of the
imidazolium 25compound, Qs. Generally thé%r%o :ar%ccc})%nggé{#ﬁ%aﬁ%ﬁ 3f’ It EPAGE RS 2 26t0
about nine times thé molar cohcEhtratiGi 91 Ga. 0. S1VPHAR0. 3185,04Alst comprising  an

iniermediate > 8 iecul ' ich i |
! e pore size molacular sieve which is orepared according to the

following s eps:

(&) synthesizing a zeoiite having 2 mole ratio of silicon oxide 1o aluminum
oxice greater than greater than about 200 1 to lese than 40 1, with
crystallites having small broad iathe-ike componants In the range of

2{b) by

200-400A. and having the x-ray diffraction iines of Tab

i

empioying the foliowing steps-

{i) combining the following reagents in the amounis specified to form a

mixture:

(1 5 parnts of an N-lower alkyt-N-mathyi-N'- isopropyl-
imicazolium cation which has bean ion- axchanged to
the hydroxide form:

(23 20 paris of an alkali metal hydroxide;

(3 100 parts of Si0. 10 2.5 parts of AlLQ.

(4) 20 parts of an alkyl amine.

(i} stimng the mibdure of sIe2p {1} in an autoclave, under

autogenous pressure, in a rangs of from 500 to 1500 rpm for a

pariod of 0.5 to & hours:

{iif) maintaining the mixture at an slevated temperaturs for a periog

of from 40 to 120 hours to form the crystais of tha zeolite

(v} collecting the crystals of the zanlis by filration or by

centrifugation:

{(v) subjeciing the crystals to caicination and ion-sxchanga.
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-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
imiciazolium) is the only source 50f organic component. The combination of the 2 organic nitrogen
sources 6allows thUposs’init;gd‘hmeqoﬁmmywteamt&tﬁ ifused;insmatter guarditydrio{puaiaate the
desired zeolite structure b e Io 8f||||n the pores in a stabilizing manner,
during crystal growth. Err?g@ép?c%iig;fo 9h| éﬁléﬁid;%él%ésnﬁgss%%cgg?b?e o Pe2didgbitfioTinder the
synthesis 10conditions. Tﬁ@%?ﬁl‘ﬁé%%ﬁ?@&ﬁ%ﬁbtﬁ@\t@ Ao artelevated Etalkaliity for the
synthesis. 12 13M is an alkgli: 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 Qa, of the crystallization mixture, is preferably derived
18from a compounéof thedformmiaR0:22irR4tAP26C 14 3-28wherein; Riisdewer ally .eantaining 1 to 5
carbon atoms and prefer@ﬁmmglggrgﬂgr isopropyl and an anion (Ae) 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 {d) drying the extrudate or formed particie of step (¢);
1=} calcining the dried extrudate or formed particle of step {dy .
) icading of the extrudate or formed particie of stap (d} with =

hydrogenation component to prepare a catalyst precursor
{g; drying the catalyst precursor of step ()

{h caicining the dried cataiyst precursor of step (fy 1o form a finishad

bound dewaxing catalyst.

BRIZF DESCRIPTION OF THE FIGURES

Figures 1(a), 1(b} and 1{c) liustrate comparisons batween the ¥-ray diffraction
pattemns of standard 882Z-32 and 387-323¢

Figure 2(a) and 2(b) iiustrate a comparison of vield and V| characteristice for

use of S5Z-32X in Isodeweaxing, comparad with that of standard 887-3

2d



34The reaction mixture is prepared using standard zeolitic preparation 35techniques. Typical sources
of aluminum oxide for the reaction mixture 36include aluminates, alumina, and aluminum compounds,
such as aluminum- 1coated silica colloids (preferably Nalco 1056 colloid sol although other 2brands
may be used ) Al2 (SO4.)3, and other zeolites. 3 4In a preferred method of preparing zeolite SSZ-32X,
we have found that 5providing sources of aluminum oxide to a zeolite synthesis mixture wherein 6the
aluminum oxide is in a covalently dispersed form on silica allows zeolites 7with increased aluminum
content to be crystallized. Increased alumina content 8promotes isomerization. In another approach
zeolites of pentasil structure 9and lower silica/alumina ratios (approximately 10) can be used as
aluminum 10oxide sourcesrAgedstocks-farthe sypihesis ok zeplile S5Z:32X. These 11zeolites are
recrystallized to the new SSZ-32X zeolite in the presence of mmmmge , and Qb
described above. 13 14Mordenite and ferrierite zeolites constitute two such useful sources of
15aluminum oxide of-féatistotkerThtise latter zeolites have also been used in 16the crystallization of
ZSivl- 5 and ZSM-11 (U.S. Pat. No. 4,503,024). 17 18in another preferred approach, wherein the

aluminum oxideis mf\%‘?(t@%n% 19dispersed form on silica is to use an alumina coated silica sol such
as that 20 manufactired by Malcd ehE “Eo uRdEr e Sisdae fieante 2086celkoid 2tsol(26/0 silica,

4% alumina). In @ddrisiioipgevidiers nbuel-BSZ 32K with: 22 highalumineseRteatiyse of the sol
generates crystallitesbloss tham2BA0R04.(@lang,the RipeiRgl axis)with surprisingly high
isomerization C%Pablllt}y.,24 - . -
(preferably N N-diisopropyl-imidazolium cation or N-methyi-N'-isopropyi-

8 imidazolium cation) which is subsequently ion-exchanged to the nydroxide
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 shouid have a composition in

13 terms of mole ratics falling within the foliowing ranges:

14

15 Table 1 -~ Composition of mole ratios

16

Broad Preferred

SO0 /A0, 20-l2ss than 40 30-35
OH-/Si0, 0.10-1.0 0.20-0.40
Q/SI0; 0.05-0.50 0.10-0.25
M+ /SiO, 0.05-0.30 0.15-0.30
Hz O/Si0, 26-300 25-60
Q/Q+M+ 0.25-0.75 0.33-0.67

17

186 wherein Qs the sum of Q, and Q,,

18

20 Qg ls an N-lower alkyl-N'-isopropyi-imidazolium cation {preferably an N,N'-

21 dilsopropylimidazolium cation or N-methyl-N'- isopropyl-imidazolium cation).

22 Qpis anamine. Isobutyl,neopentyl or monoethyl amine are suitable examples

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

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

25 compound, Q. Generally the molar conceniration of Qp I8 In the range from 2

26 to about nine times the molar concentration of Qa, U.S. Pat No. 5,785,047
-2



25Indeed, the catalytic performance of SSZ-32X (in the hydrogen form) for 26cracking capability is
manifested by Constraint Index values (as defined in J. 27Catalysis 67, page 218) of 13 or greater and
preferably from 13 to 22. 28Determination of Constraint index is also disclosed in U.S. Pat. No. 4,
29481,177. In general, lowering the crystallite size of a zeolite leads to 30decreased shape selectivity.
This has been demonstrated for ZSM-5 reactions 31linvolving aromatics as shown in J. Catalysis
99,327 (1986). In addition, a 32zeolite ZSM-22, (U.S. Pat. No. 4,481,177) has been found to be closely
33related to ZSM-23 (J. Chem. Soc. Chem, Comm. 1985 page 1117). In the labove reference on
ZSM-22 it was shown that ball-milling the crystallites 2produced a catalyst with a constraint index of

2.6. This is a surprisingly. low rthi kal g her studies which indicate that it is a very
4selective 10-rintgope{?ft%;lsiIr(?(P?‘;@ég.?‘{%%cgt égwqwlé%pegj%f é%%ﬁ@%&qy%v ié@gﬁ%ag’ 8&3%%3(&? Smably the
ballmiliing leads fo a fE¥E¥EIBIPS BIR 1 SraEetve Gcdlye L Hyovinuerbierodiaaimg smaller crystallites.
g_? it is slurprising% hfe?eYWamHﬁx@mm@s@mﬁﬁﬂmﬂdaig;m@?l%@lymy i g{‘%@@lﬁg agﬁigfz-?;fzx. ;
ypical sources,of s i > silic ili rogel, silicic acid, 9colloidal silica, fume
silicas, tetraalkylrortk?ogﬁgg(t?es, a%% sﬁﬁ%@%&%ﬁﬁ%@gg i%@ﬁn%%ﬁ*éﬁ%ﬁf% SR PhetaPHEfdes such as
sodium chloride, “can®&5gidedrRe s forhhe ¢ w1 ieatoactichenirtaemicThibycresdisciased in the

literature as 12aiglingthe-ctystatization afaeelites-while-prevestingsificaocgiusiap in the 13lattice. 14
15The reaction mixtyre.is rystals of the zeolite are

ajniaingd at.an glevated Lompetatufe unti e 1ocr © 2
formed. The tem eraturesé%urlng the ﬁygrotﬁermaﬂ%crys a |zz§ﬁo&ﬂ”§f§60a?8%i€§ﬂ§ maintained from
about 140 C. to AboutPE0 eSS ep efe Bl Homnaso et 160G 2o Hbaubt800E amtl most preferably from
9 high silica zeolites are susceplible to re-dissolution under the- synthesis |

10 conditions. The amine also can contribute to maintaininig an elevated

11 alkalinity for the synthesis.

12

13 Mis an alkali mstal ion, preferably sodium or potassium. The organic cation

14 compound which acts as  source of the quaternary ammonium ion employed

15 can provide hydroxide lon.

16

17 The cation component Qa, of {he crystallization mixture, is preferably derived

18 from a compound of the formula

20
22 :
P R
o OR=K W S
26 o i
27

28 wherein R is fower aikyl containing 1 to 5 carbon atoms and prefarably -CH3
29 orisopropyl and an anion (A®) which is not detrimental to the formation of e
30 zeolite. Representative of the anions include halogens, e.qg., fluoride,

31 chloride, bromide and iodide, hydroxide, acetate, suifate, carboxyiate, etz.

32 Hydroxide is the most preferred anion.
34 The reaction mixture is prepared using standard zeolitic preparation
35  techniques. Typical sources of aluminum oxide for the reaction mixure

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

e



19about 170. degree. C. to about 180 C. 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. 24 The reaction mixture can be stirred while components are added as well as 25during
crystallization. 26 270nce the zeolite crystals have formed, the solid product is separated from the
28reaction mixture by standard mechanical separation techniques such as 29filtration or
centrifugation. The crystals are water-washed and then dried, e.g., 30at 90 C. to 150C. for from 8 to 24
hours, to obtain the as-synthesized, 31zeolite crystals. The drying step can be performed at
atmospheric or 32subatmospheric pressures. 33 1During the hydrothermai crystallization step, the
crystals can be dlloviedts Jierledtecspiomtderedlysi froroiedemetion mixkirg: FRg-reaction mixture
can 3also be seededhwifh 32432 Crystals both 1o direct, and accelerate the 4crystallization, as well as
to minimize the %ormation of undesired SaFuminosnicate contaminants. 6 7SSZ-32X can be used
as-synthesized or can be thermally treated (calcined). 8Usually, it is desirable to remove the alkali
metal cation by fon éxehasige ehotSteplateritpaithghyeting st aBIMORE R, 083y dgsired metal ion.
The zeolite 10can bg, ' ' > 0,,.EDTP, or dilute acid solutions, to 1lincrease
the silica alumir?an mgl|§?§§g_g§%§%§§§%ﬁ%&%%§é gt%jgangég '-%2 %g%si%&ﬁiqﬁ%wﬁﬁl&e the crystalline

lattice to attack From Czia(g.g"f’amum oxide is in a covalently dispersed form on silica allows zaclites

7 with increased aluminum content to be crystallized. Increased alumina content

promowes isemerization. In another approach zeolites of pentasil structure

[CO RN o ]

and lower silica/aluming ratios (approximately 10) can be used as aluminum
10 oxide sources or feedstocks for the synthesis of zeolite $387-32X. These
11 zeolites are recrystaliized to the new SSZ-32X zealiis in the presence of the

12 organic sources Qg and Gy described above.

14 Mordenite and ferrierite zeolifes constitute two such useful sources of
16 aluminum oxide or feedstocks. These latter zeaolites have also bsen used in
16 the crystallization of ZSM- 5 and ZS-11 (U.8. Pat. No. 4,503,024),

18 Inenother preferred approach, whersin the aluminum oxide is in & covalently
18 dispersed form on sifica is to use an alumina coated silica sol such as that
20 manufacturad by Nalco Chem. Co. undar the product name 1056 colloid

21 sol{26% silica, 4% alumina). In addition to providing novel $SZ-32 X with

22 high aluminum content, use of the sol generates crystaliites of less thap

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

25 Indeed, the catalytic performance of $8Z-32X {in the hydrogen form) for

26 cracking capability is manifesied by Constraint index values {as defined in J.
27 Catalysis 67, page 218) of 13 or greater and preferably from 13 1o 22.

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

28 481,177, In general, lowering the orystallite size of & zeolite lsads o

30 decreased shape selectivity. This has been demonstrated for Z5M-5 reactions
31 involving aromatics as shown in J. Catalysis 99,327 (1888). in addition, a

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

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



13 14SSZ-32X can be used in intimate combination with hydrogenating 15components for those
applications in which a hydrogenation-dehydrogenation 16function is desired. Typical replacing
components can include hydrogen, 17ammonium, metal cations, e.g. rare earth, Group |Aand Group
VII metals, as 18well as their mixtures. Preferred hydrogenation components include tungsten,
19vanadium, molybdenum, rhenium, nickel, cobalt, chromium, manganese, 20platinum, palladium (or
other noble metals). 21 22Metals added to affect the overall functioning of the catalyst (including
23enhancement of isomerization and reduction of cracking activity) include 24magnesium, lanthanum
(and other rare earth metals), barium, sodium, 25praseodymium, strontium, potassium and
neodymium. Other metals that 26might also be employed to modify catalyst activity include zinc,
cadmium, 27titadiungbalumitenyding and irar. i28:2%hiydiagern: AMMmeRiwD aswallas metal

components carpbe %g@%@g%%%é%ﬁ% 3% 1he ze0 I|t§ éz gﬁ% %tj% éruggregnated with the metals,

or, the metals 31can be physically intimately admixed wit fUSFd ethods 32known
to the art. And, the r?f@%é%%&ﬂ 'HEBEEIRFBE INthE Giy/stas lattiek ibjictisdbirit the desired metals present

as ions in the reactiowlpuiktaredfrom vehichii2thecSSZ-32rzeolisiis oreparado3-4kypicalion exchange
techniques involye tacting the, SRZ132X Wit lution containin asalt of the desired replacing
cation or cations, Aﬁ%gug h 6a wdgvarlety o}ﬁw %%éa% be empt (i?féﬂ © Hioha&saahFother halides,
nitrates, 7and sUifat8& @S pAVIEGHE S prefpiad Sﬂéb\?e@“eﬁtaﬁﬁfeﬂoﬁoeknsrmm;gamg here,

7 that smaller crystaliites maintain high selectivity in the case of $87-32X%.

8  Typical sources of silicon oxide include silicates, silica hydrogel, silicic acig,

8 colioidal silica, fumed silicas, tetraalkyl orthosilicates, and silica hydrexides.
10 Salts, particularly alkali metal halides such as sodium chicride, can be added
11 to orformed in the reaction mixiure. They are disciosed in the literature as
12 aiding the crystallization of zeolites while preventing silica acclusion in the
13 latfice.

14

15 The reaction mixture is maintained at an sievated temperaturs unti! the

16 crystals of the zeolite are formed. The temperatures during the hydrotharmal
17 crystallization step are typically maintained from about 140° C. to about 200°
18 C,, preferably from about 180° C. fo about 180C. anc most preferably from

19 about 170, degres. C. to about 180° C. The crystaliization period is typically
20 greaterthan 1 day and preferably from about 4 days to about 10 days.

21

22 The hydrothermal crystalization is conducted under pressure and usually in
23 anautoclave so that the reaction mixiure is subject to auiogenous pressure.
24 The reaction mixture can be sfirred while components are added as wel as
25 during crystallization.

26

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

29  filtration or centrifugation. The crystals are water-washed and then dried, e.g.,
30 &t 80° C. to 150°C. for from 8 in 24 hours, to obtain the as-synthesizad,

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

32 subatmospheric pressures.

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 315 C. 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, or 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
agueous leolut%on Bi_lfor a mixture. The aquequs solution is preferably acidic. The 22solution acts

as a peptizing agent-THECAISF (RIEE RIDWH SR GHIM NS I SHiRGeTErRY teadRuserofor being
resistant to the témpesakeressandather2dconditmrsaeinployed-in qrgarisCORVEISIEN Rrocesses. Such

matrix materials 95inglude-agtive And-irastive materialsand éa@gheg}é}%z%fci%%tfg%!'ythCU"ing 26zeolites

as well as inorganic materéals,such as clays, silica and metal oxides. e latter may occur naturally

or may be in the Tornt &F GeratinBuSSPrELpTtEansEEs b corgRriicmeludisgsiittures of silica and metal
oxides. Use of ah activwRoniatadakinaomnpretion with the synthetic SSZ-32X i.e., combined with it,
tends 30to impraye 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 &8 SHicEARMIFE ftaniairgrieigesifedmunmsinaeated (calcined),

6 Usually, itis desirable to remove the alkali metal cafion by ion exchange and
9  replace it with hydrogen, ammorium, or any desired metal ion. The zeolite
16 can be leached with chelating agents, e.g., EDTA or dilite acid solutions, to
11 increase the silica alumina mole ratio. SSZ-32X can also be steamed.
12 Steaming helips stabiiize the crystaliine lattice to attack from acids.
13
14 8SZ-32X can be used in intimate combination with hydrogenating
15 compenents for those applications in which a hydrogenation-dehvdrogenation
16 function is desired. Typical repiacing components can inciude hydrogen,
17 ammonium, metal cations, e.g. rare earth, Group A and Group VIl metals, as
18 well as their mixtures. Preferred hydrogenation components include tungstan,
19 vanadium, molybdenum, rhenium, nickel, cobalf, chromium, manganese,

20 platinum, paliadium (or other noble metals).

22 Metals added to affect the overall functioning of the catalyst (inciuding
23 enhancement of isomerization and reduction of cracking activity) inciude
24 magnesium, lanthanum (and other rare earth metats), barium, sodium,
25 praseodymium, stronfium, potassium and neodymium. Other metals that
26 might also be empioyed to modify catalyst activity include zing, cadmium,

27 Aitanium, aluminum, tin, and iron.

29 Hydrogen, ammonium as well as metal components can be exchangsd info
30 88Z-32X. The zeolite can also be impregnated with the metals, or, fhe metals
31 can be physically intimataly admixed with S87-32X using standard methods

3Z  knownto the art. And, the metals can be occiuded in the crystal fattice by

-7-



3silica- magnesia, silica-zirconia, siiica-thoria, silica-beryllia, silica- titanic, 4titania-zirconia as well as
ternary compositions such as silica- alumina-thoria, 5silica-alumina-zirconia, silica-alumina-magnesia
and silica-magnesia-zirconia. 6The matrix can be in the form of a cogel. In the instant invention, the
7preferred matrix materials are alumina and silica. It is possible to add 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 cah beelitajtiedeconomically tZwitheutusing tathee means fercantraliing the rate of

reaction. Frequently 18zeslite material rgggpe?een incorporated into naturally occurring clays, e.g.,
19bentonite and kaolin. These material e.g. clays, oxides, etc., function, in 20part, as binders for the

catalyst. It is desirable to provide a catalyst having 21good crush strength, because in petroleum
refining the catalyst i&yoften22subjeciedtcnrotigh hﬁ(ﬂdlértgmﬂﬁﬁint@ﬂ@ssl@?@&'ﬁm?acatalyst down into

2spowders which cayse Brobiegys i progessing. 24, ZsNaturall occurring clays which gan be

composited with the synthetic SSZ is |nvent|on inC e mshitHorilSAREENnd kaolin
families, which Z7famili&s iFEitiCtse SutheRDRrEY ahE it %%ﬁﬁé eomimailpkniigizas Dixie,
28McNamee, GeéorgiaaadFlorida claysmr@tbmr@ﬂf@whmtb@m@ﬂ;mme&@é%@nStltuent is halloysite,

kaolinite, dickite na%@ﬁ r&”&‘é s 30such.as sepiolit ttapu Iglte can also be
used as Supportg %’ﬂgu >ﬂ gclgé% %!.ﬁ(y & varigty of pazen Y Pend mg 8% RJ

3, *40 2 1R 3 140,251; and 3, 140,253, ion exchangs can take place either
10 before or after 382-32X is calcined.

11

12 Following contact with the salt soiution of the desired repiacing cation, S32-
13 32Xis typically washed with water and dried at temperatures ranging from 65°
14 C. to about 318°C. After washing, $SZ-32X can be calcined in air or inert gas
15 attemperatures ranging from about 200° C. to 820° C. for periods of time

16 ranging from 1 to 48 hours, or more, to produce = catalytically active product
17 especially useful in hydrocarbon conversion processes.

18

19 The 53Z-32X zeolite described above is convertad o its acidic form and then
20 is mixed with a refractory inorganic oxide carrier precursor and an agueous

21 solution to form & mixture. The agqueous solution is preferably acidic. The

22 solution acts as a peptizing 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 occurring

26 zeolites as well as inorganic materials such as clays, silica and metal axides.
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

28 material in conjunction with the synthetic SSZ-32X i.2., combined with | it, tends
30 toimprove the conversion and selsctivity of the catalyst in cerfain organic

31 conversion processes.

32



31can be used in the raw state as originally mined or can be initially subjected to 32calcination, acid
treatment or chemical modification. 33 1The mixture of SSZ-32X and binder can be formed into a
wide variety of 2physical shapes. Generally speaking, the mixture can be in the form of a 3powder, a
granule, or a molded product, such as an extrudate having a 4particle size sufficient to pass through a
2.5-mesh (Tyler) screen and be 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 peridds-oblimectanging frompBido dihous @mmeie 19 preduce a,l4catalytically
active product especial n. a .conversion 15processes. 16 17The extrudate or
particle may then%pbe%ﬁﬁlgﬁéﬁd%; %gsr%”aé %e@ﬁ%ﬁ’q%@@&%h%@%% At AR &roup VH
metal to enhancé the HaBi5eRatEnst OruAEsRsHE | EHRayiss dedlivbie taleokiipsegrate, a modifying metal
and Group 20VIH metaiat-oineey asisgiesesiny Sriabiles 4094824 The Group, ViU 21metal is

preferably platingm, B%@QiHmno _grgqixture..of tt}e tm!/_]o. After Io.ading,SZZthe material can be calcined in

' s sHcas Fagnes flica- ia-zi '
air or inert gas af temrgeratur'es S %‘6% & %%51 Fjpagnesia and silica-magnesia-zirconia.
G & matrix can be in the form of a cogel. in the instant invention, the

7 preferred matrix materials are alumina and silica. 1t is possible to add metals
8 for the enhancement of catalytic performance, during the actual synthesis of
Y S85Z-32X, as well as during later steps In catalyst preparation. Methods of
10 preparation include solid state ion exchange which is achiaved by thermal
11 means, spray drying with a metal salt sclution, and preparation of a slurry in a
12 salt solution. The siurry may be filtered fo refrieve the SS8Z-32X, now loaded
13 with metal,
14
15 Inactive materials can suitably serve as diluents o control the amount of
16 conversion in a given process so that products can be obtained ecanomically
17 without using other means for controliing the rate of reaction. Freguently,
16 zeolite materials have been incorporated into néturaiiy 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 petrolsum refining the catalyst is often
22 subjected to rough handiing. This tends to break the catalyst down into
23 powders which cause probiems in processing.
24
25 Naturally oceurring ciays which can bs compasited with the synihstic S87-
26 3ZX of this invention include the montmorillonite and kaclin families, which
27 famiiieg inciude the sub-bentonites and the kaolins commeonty known as Dixie,
28 McNamee, Georgia and Florida clays or othars in which the main mineral
29 constituent is halioysite, kaolinite, dickite, nacrite, or anauxits. Fibrous clays
a0 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 czicination, acid treatment or chemical modification.

.
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25 Feeds 26 27The instant invention may be used to devvax a variety of feedstocks ranging 28from
relatively light distillate fractions such as kerosene and jet fuel up to high 29boiling stocks such as
whole crude petroleum, reduced crudes, vacuum tower 30residua, cycle oils, synthetic crudes (e.g.,
shale oils, tars and oil, etc.), gas 31oils, vacuum gas oils, foots oils, Fischer-Tropsch derived waxes,
and other 32heavy oils. Straight chain n-paraffins either alone or with only slightly branched chain
paraffins having 16 or more carbon atoms are sometimes 1referred to herein as waxes. The feedstock
will often be a 010-1- feedstock 2generally boiling above about 350°F,since lighter oils will usually be
free of 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 stotcks, TheatingoilsfGmiathendistitiate-frastiopswhese POuPRIRLAN Viscosity need to
be 7maintained withi [tai ification limits. Lubricating oil stocks will 8generally boil above

230C. (450F.), more %ﬁa@%@%&g'3%%@?&%%’?)&&%%%6%@555@@ SRS BbRAvenient source of
stocks of this kind arfP?¥6&isB FEbthRrdR it fractibis sindeahey mdrmallyeontain significant

11amounts of waxy Iwap'afafélmsﬂx’ﬂﬁeiéeﬁdi[@&!(tﬁfduh@wm’@.sﬁ%Qﬁ?@ﬁﬁr){@ré@ﬁ?ﬁ@@gy be ad010 it
eterocyclic compounds and wi

feedstock containing,.paraffi lefins, naphthenes, 13aromatic an .
Pt cle e %éspeaf Eer?sc‘eﬁp ' qnp%?ﬁﬁn‘gnﬁﬁdtgﬁﬁﬁfﬁ%?ﬁn@ﬁ@@‘ﬁ)araffins which

a substantial proportion of 14higher molecular‘weight n-
15contribute to the Wi RARIE St TeEa S BRoMiringthe rovessingathesrexkGpataffins and the

slightly branched patadfins sriergo semeosaekingoid aydrpsracking fo formdiguid 1 ange materials
which contributesfo aow8yiscasity rodust The dearee of cracking which occurs is, hiowever, limited
g acids. The dried extrudate is then thermally treated, using calcination

10 procedures.

11

12 Calcination temperature may rangs from 390 to 1100°F, Calcination may

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

14 catelytically active product especially useful in hydrocarbon conversion

15 processes.

16

17 The extrudate or particle may then be further oadsd using a fechnigue such

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

18 function. it may be desirabie to coimpregnate a modifying metal and Group

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

21 metal is preferably platinum, pailadium or a mixture of the two. After ioading

22 the material can be calcined in air or inert gas at temperatures from 500 o

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 distiliate fractions such as kerosene and jetfuel up to high

29 bolling stocks such as whole crude petroleum, reduced crudes, vacuum tower

30 residug, cycle oils, synthetic crudes (e.g., shale oils, tars and oil, efc.), gas

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

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

33 branched chain paraffins having 16 or mare carbon atoms are sametimes
-1



19so that the yield of products having boiling points below that of the feedstock 20is reduced, thereby
preserving the economic value of the feedstock. 21 22Typical feedstocks include hydrotreated or
hydrocracked gas oils, 23hydrotreated lube oil raffinates, brightstocks, lubricating oil stocks, synthetic
240ils, foots oils, Fischer-Madsen synthesis oils, high pour point polyolefins, 95normal alphaolefin
waxes, slack waxes, deoiled waxes and microcrystalline 96 waxes. 27 28Conditions 29 30The
conditions under which the isomerization/dewaxing process of the 31present invention is carried out
generally include a temperature which falls 32within a range from about 392F to about 800F, and a
pressure from about 3315 to about 3000 psig. More preferably the pressure is from about 100 to

labout 2500 psig. Thediguid-hay : logjty during contacting is 2generally from about 0.1 to
about 20, more preferably fro?nﬂg%\gjf% ({)j‘\.%%%abﬁ;%% ffa‘? gq( c\év}ﬁgl%ﬁﬁﬁ%a farEmIgstified out in the
presence of hydroge? i MRJHRSGEINYE BYarbearhos FagdipTEferiibly Falisatithin feeearige from about

2000 5to about £0,08standardauiesferib2 penbastekdydiaearhon,mare.apreferably from about
B e ot e proer
carried out in the 11fte8EiRe8t 8l eShparageritiop catanstifordxamplen patiguie on
12alumina. The bydrafinishingieanbeeandad Wit soterpaarat e of fiam.about .
7 maintained within certain specification limits. Lubricating oil stocks will
8  generally boll above 230°C. (450°F ), more usually above 315°C. {BGO°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- parafiins. The feedstock of the presant process will
12 normally be a C10 + feedstock containing paraffins, olefins, naphthenes,
13 aromalic and heterocyclic compounds and with a substantal proportion of
14 higher molecuiar weight n- paraffins ang slightly branched paraffins which
15 coniribute to the waxy nature of the feedstock, During the processing, the n-
16 paraffins and the slightly branched paraffins undsrgo some cracking or
17 hydrocracking to form liquid range materials which contribute to a low
1 viscosity product. The degree of cracking which oceurs is, howeaver, fimited
19 so that the yield of products having boiling points below that of the feedstock
20 is reduced, thereby preserving the economic valus of the feedstock.
21
22 Typical feedstocks include hydrotreated or hydrocracked gas oiis,
23 hydrotreated lube oil raffinates, brightstocks, iubricating oil stocks, synthetic
24 oils, foots oifs, Fischer-Tropsch synthesis oils, high pour point polyolefins,

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

26 waxes,

27

28  Conditions
28

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

31 presentinvention 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 1o about 3000 psig. More preferably the pressure is from about 100 to

Ao



13374F to about 644F and a pressure of from about 400 psig to about 3000 14psig. Hydrofinishing in
this manner is described in, for example, U.S. Pat. 153,852,207 which is incorporated herein by
reference. 16 17EXAMPLES 18 19The synthesis of a broadline zeolite (in reference to the x-ray
diffraction 20pattern) SSZ-32X is really synonymous with crystallizing a very small crystal 21example
of the zeolite. The x-ray diffraction pattern broadens as the 22crystallites are reduced in size. In
general, for the system of MTT structure 23zeoiites, of which standard SSZ-32 as well as SSZ-32X are
examples, as the 245102/Al203 ratio diminishes (greater wt% Al in the zeolite product) the 25crystallite
size also diminishes. 26 27Figure 1(a) compares the SSZ-32X peak occurrence and relative intensity
28with that of standard SSZ-32. Relative intensity is obtained when an intensity 29value is divided by a

reference intensify agomultiplied;by-£008,,ar109,x:30.31Figures 1¢b) and (c) superimpose the
SSZ-32X plot on, the standard gs’%-sz Sig%t, cleayr)@ﬁsﬁgw@r‘lggﬁwg Lrlrgga Oﬁ%)a(g‘%r?ﬁé%or peaks. Figure
[

1(c) shows a mofe 33HETEIEd PErABA-6F FiGre A b3 UTaBTE DEIFSOWme peidilistingparid relative -12-
lintensity of peaks of sterdani88Z; 32pEable 2()rrragnifiestpeplevddts sorgdhatmajorpeaks of

SS2-52X and standaigh 854132 masom RATMSomRRIEH & &-TARle AL 83l IEing fgandard
5 toabout 10,000 standard cubic feet Hy per barrs! hydrocarbon, more
& preferably from about 2500 to about 5000 standard cubic feet H, 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, plaiinum on
12 alumina. The hydrofinishing can be carried out at & temperature of from about
13 374°F to about 644°F and a pressure of from about 400 psig to about 3000
14 psig. Hydrofinishing in this manner is described in, for example, LS. Pai.

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

16
17 EXAMPLES
18

18 The synthesis of a broadline zeolife {in reference to the x-ray diffraction

20 pattemn) 8SZ-32X is reafly synonymous with crystaliizing a very small crystal

2% example of the zeolite. The x-ray diffraction pattern broadens as the

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

23 zeolites, of which standard 5SZ-32 as well as 857-32X are examples, as the

24 304104 ratio diminishes (greater wt¥% Al in the zealite product) the

25  crysialiite size also diminishes.

25

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

28 with that of standard 88Z-32. Relative intensity is obtained when an intensity

28 valueis divided by a refarence intensity and multiplied by 100%, or 100 x /o,

30

31 Figures 1(b) and (c) superimpose the SSZ-32X piot on the standard $S7-32

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

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



791121989108 8910.01111.47.82014.76.05215.95.59511.45.41418.24.8812 19.6
4.5269 20.1 4.4311 20.9

1 intensity of peaks of standard S8Z-32. Table 2(b) magnifies peak widih so

2 that major peaks of $SZ-32X and standard SS8Z-32 may be easily compared.
3
4 Table 2{(a) — Peak tisting of standard S82-32
5
] 2 Theta d-spacing Relative intensity (%)
{A) {iNlo) x 100
7.9 11.2 19
8.2 10.8 24
8.9 10,0 11
1.4 7.8 20
14.7 6.05 2
15.9 5.58 5
11.4 5.41 4
18.2 4.88 12
19.6 4.52 6o
201 4.43 11
20.9 4.25 70
214 4,15 g
22.8 2.80 100
23.9 3.73 53
24.0 3.70 58
3 247 3.61 é 50
| 25.2 2.5 | 36
28.0 3.43 42
28.2 3.16 11
28.4 3.03 7
31.5 2.83 13

[o)]
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4.257021.4 4159 22.8 3.90 100 23.9 3.7353 94.0 3.7058 24.7 3.6150 25.2 3.5336 26.0 3,43 49 28.2
3.16 11 29.4 3.03I. 31.6 2.83 13 1Table 2(b) - Peaks inas-made SS7-32X

1 Table 2{b} ~ Peaks in as-made 387.32¥
2
2 Theta d-spacing Relative
(A) intensity (%)
{(lo x 100}
£.03 1.0 33
8.83 10,0 6
11.30 783 | 20
15.71 5.64 3
| 16.34 5.42 3
| 18.08 4.80 7

19.54 4.54 33
19.67 4.51 20
20.81 4.27 31
21.21 | 4.18 14
22.74 391 | 63
23.91 3.72 100
24 .54 3.82 24
25.09 3.55 34
25.87 3.44 31
26.91 3.31 5
2810 3.17 &
29.34 3.04 5
31.46 2.84 8
31.94 2.80 3
34.02 2.83 1
35.22 2.55 17
36.29 2.47 16

3



2 2 Thetad-spacingRelative (A)ntensity (%) (I/to x 100) 8.03033 8.8310.0 11.307.8320 15.715.643
16.345.423 18.094.907 19.544.5433 19.674.5120 20.814.27 21.214.1814 22.743.9163 23.913.72100
24.543.6224 25.093.5534 25.873.4431 26.913.315 28.103.174 29.343.045 31.462.848 31.942.803
34.022.63 35.222.5517 36.292.4716 -14-

EXAMPLE I SYNTHESIS OF 88Z-32X

A preparation of the desired material was synthesized as follows: A Hastelloy
G liner fora 5 gallon autoclave unit was used for the mixing of reagents and
then in the subsequent thermal treatment. At a rate of 1500 RPM and for a
pericd of % hour, the following components were mixed once they had bsen

added in the order of description. 300 grams of a 1 Molar solution of N,N*

o ~ O B2 W P

Piiscpropyl imidazolium hydrdxide was mixed inie 4500 grams of water. The
8 sall iodide was prepared as in US 4, 483,835, Example 8, and then

10 subsequently was lon-exchanged to the hydroxide form using BioRad AG1-X8

11 exchange resin. 2400 grams of 1 N KOH were added. 1524 grams of Ludox

12 AS-30 (30wit% Si0Og) were added. 1080 grams of Nalco’s 1056 colloid so

13 (26wt% S0z and 4 wi% AlO3) were added. Last, 181 grams of ischutylamine

14 were stirred into the mixture. In general, the molar concentration of the amine

15 Qp must exceed the molar concentration of the imidazelium compound, Q..

16

17 Once the stirring was finished the autoclave head was closed up and the

18 reaction was taken up to 170°C with an 8 hour ramp up fime. The system was

19 siired at 150 RPM. The reaction was terminated so that a product was

20 coliected after 106 hours of heating. The solids were coliected by fiftration

21 (which goss very slawly; an indication of small crystals). It was subsequently

22 washed several times and then dried. Ths material was analyzed by x-ray

23 diffraction and the pattern is shown in Table 3. A comparison is made with

24 the more standard S8Z-32 data pressnted in Table 2(a) and it can be seen

25 that the new product of Exampie 1 is essentially related io 8SZ-32 but has the

26 diffraction lines considerably broadened.

27

28
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33



1 EXAMPLE | SYNTHESIS OF SSZ-32X 2 3A preparation of the desired material was synthesized as
follows: A Hastelloy 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 N,Ni 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 10 subsequently 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 12 AS-30 (30wt% SO2) were added. 1080 grams of Nalco's
1056 colloid sol 13(26wt% S102 and 4 wt% AI205) were added. Last, 181 grams of isobutylamine
14were stirred into the mixture. In general, the molarifebficgntration of the amine 15Qb must exceed
the molar concentration of the imidazolium compound, Q. 16 170nce the stirring was finished the

autoclave head was closed pp-and-the 18reaction was taken up to 170C with an 8 hour ramp up time.
The system was 19stirred at 150 RPM. The desstivnavas temeiaited so thrémpreduct was 20collected
after 106 hours of heating. The solids were coIIgQ}ed by filtration 21(vvhiﬁznegz%§%¥ﬁy slowly; an
indication of small crystals).;It was subsequently 22 washed several times andthen dfied. The material
was analyzed by x-ray 23diffraction and the pattern is shown in Table 3. Wﬁd?ﬁﬁﬁ)rison is made with 24
the more standard SSZ-32 data pregented in Taklg 2(a) and it:can be seen Zathat thg new product of
Example 1 is essentially relatee-to-551-32-but-has.the 26diffraction lines considerably broadened. 27
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In & concern that the product might be a mix of smal! crystats and
considerable amorphous material, a TEM (Transmission Electron Microscopy)
analysis was carried out. The microscopy work demonstrated that e product

of Example 1 was quite uniformiy small crystals of 887-32 (the product was

o~ o1

S3Z-32X) with very little evidence of amorphous material. The crysiallites

-16-
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were charactserized by a spread of small, broad iathe-like components in the

range of 200-400 Angstroms. The SIOx/AlCy ratio of this product was 29.
EXAMPLE 2

The product of Example 1 was calcined to 1100°F in air with a ramp of 1 deg.
Clmin(1.8F/min) and plateaus of 250°F for 3 hours, 1000 F for 3 hours and
then 1100°F for 3 hours. The calcinad material retained its x-ray crystaliinity.
The caicined zeolite was subjected to 2 jon-exchanges at 200°F (using NH4
NOg} as has been previously described in US Pat. No. 5,252,527, The ion-
exchanged material was recalcined and then the microporosity measurements
were explored, using a test procedure alse described in 5,252,527, The new
product, S5Z-32X, had some unexpected differences vs. conventional S87-
32,

The Ar adsorption ratio for 88Z-32X0 (Ar adsorption at 87K between the
relative pressures of 0.001 and 0.1)/(total Ar adsorption up to refative
pressure of 0.1) is targer than 0.5 and preferably in the rangs of 0.55 to 0.70.
I contrast for the conventional SSZ-32, the Ar adsorption ratio is less than
0.5, typically between 0.35 and 0.45. The 88Z-32X of Examples 1 and 2
demons'rates an Argon absorption fraction of 0.62. The external surface area
of the crystallites jumped from about 50 m%g {582Z-32) fo 150 (S8Z-32X),

indicating the considerable external surface as a result of very small crysials,

At the same time, the micropore volume for SSZ7-32X had dropped to about
0.035 cc/gm, as compared with about 0.06cc/gm for standard S87-32.

EXAMPLE 3

The ion-exchanged SSZ-32X was tested for cracking activity via the use of
the Constraint index test. This test was an important parameter in showing
the unigue selectivity of zeolite S8Z-32X. The test is described in U.S. Pat,
No. 5252527, Example 8. Using the test conditions, standard $87-32

7=
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typically provides a Constraint index of 13-22 at 50% conversion and 800 F,
The product of Example 2 of the instant application, when run under the same
procedures yields a much lower conversion of about 12% while maintaining

shape-selective behavior,

Tabie 4 — Characteristics

Comparison between standard S8Z-32 and S5Z-32X

Standard 852-32 S8Z-32X
Diisopropylimidazotium/silica 0.00 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 0.17 0.01-0.04

* Ar adsorption at 87k between the relative pressures of 0.001 and 0.1) / (iotal

Ar adsorption up to the rejative pressure of 0.1)
EXAMPLE 4

The next surprise concerning this material carne from the testing of
isornerization capability using n-haxadecane as feed and Pd metal on the
product from Example 2 of the instant invention. Pd ion-exchange was
carried out as was previously described in U.S. Pat. No. 5,282,958, Exampie
1. The catalyst was tested using the procedure described in U.S. Pat. No.
5,282,958, Example 1. Both the new catalyst and a standard S87-32 powder
at comparable SiC,/Al, Oy gave about 96% conversion of n-Cas at 545°F. The
difference is that the new material of Example 2 of the instant invantion gavs
an isomerization selectivity of 75.8% vs. a value of 84% for standard $82-32,
as disclosed in U.S. Pal. No. 5,282,058, Example 1. Sc even though the
zeolite was shown to have considerably iess cracking activity in Example 3,

the activily for hydroconversion eguals that of the standard $82-32 and the

18w



25.083.551F25 43 25.883.443F27 47 26.88 3.317F5 9 28.11 3.17410 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 smali, broad
lathe-like components in the 2range of 200-400 Angstroms. The Si02/Al203 ratio of this product was
29. 34 EXAMPLE 2 5 6The product of Example 1 was calcined toOOF in air with a ramp of 1 deg.
7C/min(1.8F/min) and plateaus of 250F for 3 hours, 1000 F for 3 hours and 8then 1100F for 3 hours.
The calcined mat1erial retained its x-ray crystallinity. 9The calcined zeolite was subjected to 2
ion-exchanges at 2008 ¢GL1HY R PPfT@yﬂféféX 38liRhs B previstisl destnreteivess Bat. No.
5,252,527. The ién- kbéxeHangedmiterislewds tetalciigg @hd¢hehdheinvicroperesiyhimeasurements
3 Cgand lower, and the new zeolite reduces that number to 7%. Liauid vield is

increased and light end production is reduced.
EXAMPLE 5

The catalyst of Example 4 was made, in this instance with Pt rather than Pd.

O o~ 3

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 info a stainless steel

11 reactor after drying overnight in air at 500°F. The catalyst was then reduced
12 at 500°F in flowing M at 2300 psig for 1 hour. After reduction of the metal, the
13 calalyst was used fo isomerize a waxy light neutral hydrocrackate feed, AP
14 38.9, having a 33% wax content, and a pour point of 38°C. The whole figuid
15 product from the reactor was split in a stripper into two fractions. The bottoms
16 product target was & -15°C pour point. A standard SSZ-32 catalyst was also
17 prepared and treated in an anatogous manner. The data in Table 5 below

18 shows the improvement which is gained Upon using the new SS7-32X as an
19 isomerization catalyst. Once again a main advantage seems to be reduced
20 light gas production, which may be related to the lower overall intrinsic acidity

21 of this new material,

92
23 Tahie 5

24

Zeolite LWt Product | C1-C4, C5- 250.

700+ | VI At A1 Wi, 250°F 550°F

oSt

Std 887-32 70.2 127 | &2 9.3 10

887.32X 75.4 129 2.4 6 8.3
25
26
27
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12were explored, using a test procedure also described in 5,252,527. The new 13product, SSZ-32X,
had some unexpected differences vs. conventional SSZ- 1432. 15 16The Ar adsorption ratio for
SSZ-32X (Ar adsorption at 87K between the 17relative pressures of 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 rri2/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 abouEBAIBEEG® for standard SSZ-32. 27 28 EXAMPLE 3 29 30The ion-exchanged
SSZ-32X was tested for cracking activity via the use of 31the Constraint Index test. This test was an
important parameter in showing 32the unique selectivity of zeolite SSZ-32X. The test is described in
U.S. Pat. 33No. 525955 E SafpR @?B%ﬁ@eti‘@rt%é‘f%gﬁ&%,zﬁéﬁdﬁﬂd@?aﬁﬁ@ AWically provides
a Constraint Indéx obB<22, akBl%cdrersipn@an82haldhenproeutct-efExample 2 of the instant
application, whep rupngerinG Sae-3pipegu RS YIBIRR ALMHERIRELSONETSIRPRADOUL 129 while

maintaining 4shape-selective behavior. ' .
6 loading was 0.32 wit. %. Alter following loading and activation procedures

7 similar io the last example, a titration step was performed by adding 200

&  micromoles nitrogen (as tributyl amine) per gm catalyst. This catalyst was

9  then tested on a waxy 150N hydrocrackate feed containing 10% wax and a
10 pourpoint of +32°C. Process conditions used were a LHSV of 1.0 hr -1, 4000
11 scf/bbl gas to ol ratio and a total pressure of 2300 psig. In Figures 2(a) and
12 2(b), the observed yield and V! obtained when a bottormns product {650°F +
13 cut} is contacted with a catalyst comprising $8Z-32X are compared 1o results
14 obtained when the feed is contacted with a similar bound catalyst made from
15 standard S8Z-32 zeolite. Animproved yield and VI over the range of -5 to -

~

16 25°C product pour point is shown.
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6Table 4- Characteristics 7Comparison between standard 587-32 and SSZ-32X 8 Standard SSZ-32
SSZ-32X Diisopropylimidazolium/silica 0.00 0.05 Product Silica/alumina ratio 35 28-30 Product Ar
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 &usarptidroupitothbegelative pressure of 0.1) 13 EXAMPLE 4 15 The next surprise
concerning this material came from the testing of isomerization capability using n-hexadecane as feed

and Pd metal on the
L. A method of preparing 2 dewaxing cataiyst suitable for vse in a process for

dewaxing a hvdrocarbon feed to produce an isomerizad product, said cataivst
ined crystaliinity, reduced micropore volume, increased
surface area and reduced cracking activity over other iniermediate pore size
molecular sieves used for isomerization. the feed mcluding straight chain and
slightly branched chain parafiins having 10 or more carbaon atoms, the method

of preparation compnsing the following steps:

(&) synthesizing a zeolite having a mole ratic of silicon oxide to aluminum
oxice greater than grsater than about 200 1 to less than 400 1, with
crystalites having small broad iathe-like components in the range of
200-400A, and having the x-ray diffraction lines of Table 2(b) by
employing the foliowing steps:

(i} combining the foliowing reagents In the amounts spacified to

form a mixture:

{1) 5 parts of an N-iowsr alkyl-N-methyl-N'- isopropyl-
imicazolium cation which has besn ion- exchanged to the

hydroxide form;
(2) 20 pars of an alkali metal hydroxide;
{3) 100 parts of Si0. 10 3.8 parts of Al.05 ;
(4) 20 parts of an atkyi amine.
{if) stirring the mixture of step (i) in an autoclave. undar
autegenous pressure, in a range of from 500 1o 1500 rom for a

period of from C to 5 hours:

(i mainiaining the mixture at an slavated tempserature for a
period of from 40 to 120 hours to form the crystais of the

Ze0ing,;



17product from Example 2 of the instant invention. Pd ion-exchange was 18carried out as was
previously described in U.S. Pat. No. 5,282,956, Example 191. The catalyst was tested using the
procedure described in U.S. Pat. No. 20 5,282,958, Example |. Both the new catalyst and a standard
557-32 powder 21at comparable Si02/AlI203 gave about 96% conversion of n-C15 at 545F. The

22difference is that the ngw mat@;sj@k;gﬁgxaﬁéple:g,ggaqge i@rstat%in\é%%ﬂ%n ?ﬁtﬁglg isomerization

selectivity of 75.8% vs. a value of 6@1040 foq[,standard 557-32, 24as disclosed | at. NG, 5,282,958,
Example 1. So even though the 757 E018198s shown to have considerably less cracking activity in

Example 3, 26the activity for hydroconversion equals that of the standard SSZ-32 and the -18-

Iselectivity is considerably, better, Qne of the main distinctions between the 2catalysts was that the
standard SSZ-32 produces about 13% r%{atgri% ich ?s“@ﬁcig%hoéx foﬁ@f%ﬁﬁ*tﬁ‘@ﬁ%@v zeolite reduces

that number to 7%. Liquid yield is 4increased and light end production is reduced. 5 6 EXAMPLE 5 7
8The catalyst of Examplerxwasimeageita Businsiaseewih At rgthgsthanbd gCalcination of the Pt
catalyst was at 550F for %J?(?éjﬁ%rﬁm?c pgﬁca}tagyst hIQS 10(24-42 mesh size) were measured out and
packed into a stainless steel 11reactor after drying ovarHght &l 4t 5H0f THe Batalyst was then
reduced 12at 500F in floWi/142"ar PR08 pyigfoll hour Afterredustiomefithe metal-thest3catalyst
was used to isomerize ayyaxy 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 fractions. The bottoms 16product target was a -15C pour point. A standard SSZ-32 catalyst
was also {c) extruding or forming ihe mixturse from stap (b) o form an axirudate or

formead parficle;

(d}  drying the extrudate or formed particie of step (c):

(&) caleining the dried extrudate or formed particle of stap (d);

) lcading of the extrudate or formed particte of step (d) with a
nydrogenation component or cother modifying metal or mestals 1o
prepare a catalyst precursor;

fa) drying the catalyst precursor of step (f):

(n) calcining the dried catalyst prscursor of step () to form a finished

bound dewaxing catalyst.

Z. A dewaxing catalyst prepared by the method of ciaim 1.
3. The method of claim 1, wharein the zeolite is S87.32X%
4. The method of claim 1 (f) where other modifying metals are selected from the

groups consisiing of magnesium, lanthanum. and ofhsr rare sarth metials
Larnum, sodium, praseodymium, strontium. potassium, nsodvmium  and
calcium.

_U!

Fhe process for dewaxing a hydrocarbon feed thareby producing a
maximized yield of isomerized product and a minimized vield of light ends, the
22



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 advantage seems to be reduced 20light gas production, which may be related to the
lower overall intrinsic acidity 21of this new material. 22 23Table 524 1 EXAMPLE 6 2 3A bound
catalyst was made'&®inpthaiSs Z3axhravlife powdenyusing alkenina 6@;%@5 ey o%bgrse drying

and calcination, ingigjentwetness Pt Simpregnation anr? final drying and calcining of'the extrudate. The
overall Pt 6loading was 0.32 Wt%. After OWOD&J%BQIO%P g4Aa ett%/ﬁv%ﬁi%&jn pré&edisfesersiatite to the last

example, a titratio ¥tefiWas PertbrmeEnyraading 200i8micromtescaitiogen da tribiy! agnine) per
gm catalyst. This catalysiwas Bd,ﬁe@;igsmg%@m@&&lwmgrogggcrkglgegggclr containing 10% wax
and a 10pour poin;,ta%\?;%z‘"ghgrocess conditions used were a LHS\V 6F .0 AT A6804 188 UDbbl gasto
oil ratio and a total preséﬁr%Lb?“ZBOO psig. In Figures 2(a) and 122(b), the observed yield and VI
obtained when a bottoms product (650F + 13cut) is contacted with a catalyst comprising SSZ-32X are

compared to results 14ohtained when the. feed is contacted with a similar bound catalyst made from
15standard SSZ-32 zeolite, An imprgoved yield and Q/f’6?/8?1@'?&?1‘9%"df)fsqﬁqﬁl@zg@%%dﬂct pour

o B g oy g oy IS L
point is shown. oxice greater than greater than about 20 1 to iess than 400 1. with
Crystatlites having small broad izthe-like compongnis in the range of
200-4004, and havin

-

the x-ray diffraction lines of Tab

i

A e .
2 2{b) by

0
It

employing the foliowing steps:

(i) combining the following reagents in the amounts specifisd ‘o form a
mixture:

(1} 5 parts of an N-lower alkyi-N-methyi-N'- isopropyi-
imidazolium cation which has baen ion- exchanged to
the hydroxide form:

(2} 20 parts of an alkali metal hydroxide:

(3 100 parts of SiC; to 3.5 parts of AlO- -

(4) 20 parts of an alkyl amine.

(i) stirring  the mixiure of step (i} In an autociave, under

autogenous pressure, in 2 range of from 500 {o 1500 rpm for 2

period of 0.5 to 5 hours:

(i maintaining the mixture at an sisvated temperature for a period

of from 40 10 120 hours to form he crystals of the zaolite -

fiv] coliecting the crystals of the zsoiite by filtration or by

centrifugation:

(V) subjecting the crystals to calcination and ion-axchangs.

23



WHAT IS CLAIMED IS 1 A method of preparing a dewaxing catalyst suitable for use in a process for
dewaxing a hydrocarbon feed to produce an isomerized product, said catalyst possessing less defined
crystallinity, reduced rnicropore volume, increased surface area and reduced cracking activity over
other intermediate pore size molecular sieves used for isomerization the feed including straight chain
and slightly branched chaivixperafineshbivinytasizadre casben atems, shemaeihadief prgnaration
comprising the following ) esizi eolite having a, mole ratio of silicon oxide to
aluminum oxide greater tﬁ?ﬁ%@t@ﬁ%ﬁaﬁ%ﬁ?\%% 6 1688 TrshA48" 12 WAt cFyRtxiKtEs Waving small
broad lathe-like compondRtEiEti8 AR ge BRETBLE0GHE vanehhiing the xeray diffraction Jines of Table
2(b) by employing the folleming steps: (I)combining the following reagents in the amounts specified to
form a mixture: (1) 5 pans of an N-lower alkyl-N-methyl-NE- isopropylimidazolium 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 Al203X4¥iPQ partsrofrantiadkyl iamine:distising the mixtuse of.step(i) in an
autoclave under autoaengus pressuke, in a range of from 500 to 1500 rpm for a period of from O to 5
hours: maintaining the mixture at an elevated temperature for a period of from 40 to 120 hours to form
the crystals of the zeolite (iv)collecting the crystals of the zeolite by filtrationor centrifugation;
(y)subjecting the ciystalsttyicaltinations iedidorexehangeiL by mixing;the zeolite synthesized in staoe
(a) with a refractory inorganic oxide carrier precursor and an aqueous solution to form a mixture, the
mixture having a molecular sieve content from about 10 to about 90 wt%; (c) extruding or forming the
mi .xt.'ure from stefIb) t6FGHNaN Ex@idatiorfarmedparticleatt)dryingthesextrudate or formed
particle of step (5.4; (e) calcining the dried extrudate or formed particle of step (d); (f) loading of the
extrudate or formq% part'\glae %f ste ggll with a hﬁ/drogenation component or other modifying metal or
metals to prepare a cata ysf:J pl%carsor’f (g)mcﬁﬂ?l g thd cHHENRE pPetifsorcsf step I (hyidalcining the
dried catalyst precursor 6f&tepe(frtioformadinished enad devvexing satalyst:2.A dewaxing catalyst
prepared by the method of claim 1. ‘

(g} drying the catalyst precursor of stap (f};

(h caleining the dried catalyst precursor of step () fo form 2 finished

bound dewaxing cataiyst.

_G)

The dewaxing procsss of claim 5, wherain the zaolite s 85Z-32X.

7. The dewaxing process of claim &, employing & zeolite prepared from an
agqueous soiution having a composition, as synthesized and in the anhydrous
state, in terms of mole ratics of oxides as foliows: (0.05 to 2.0) Q.00 1 1o
2.0) MaO Al Os (20 to less than 40} Si0, wharein M is an alkali matal
cation, and Q is the sum of Q. an N-lowsr alkyi-N'- isopropyiimidazolium
caiion. and Q. an amine, the zsolite having the X-ray diffraction linas of Table
2(b), wherein the molar concentration of Qp I8 greater than the molar
concentration of Q.

8 The process of claim &, wherain Q. is selactad from the group consisting of N-
methyl-N'-1sopropyi-imidazolium  cation  and N, N'-diisopropy-imidazoiium
cation.

9. The process of claim &, wherein Q. is ssiectad from the group consisting of

isopropyl, iscbutyl, Isopentyl. neopantyl or monoethy! amine
24



The method of claim | wherein the zeolite is SSZ-32X. The method of claim 1 (f) where other modifying
metals are selected from the groups consisting of magnesium, lanthanum, and other rare earth metals.
barium, sodium, praseodymium, strontium, potassium, neodymium and calcium 5.The process for
dewaxing a hydrocarbon feed thereby producing a maximized yield of isomerlzed product and a

minimized yi€ld of light endss22feedrineludingskraigbt ahain and slighibranched paraffips having
10 or more carbon aloms %qr? riggwg contacting the feed under isomerization conditions in the

o ) o \ . i . o
presence of hydrogengwlt% alyst'comprising an intermediate pore size molecular sieve which is
prepared according to the following steps: (a) synthesizing a zeolite having a mole ratio of silicon oxide

to aluminuny pxide greater-than gr ahout.20: han 40: 1, with_crystallit sﬁhaying
small broad lathe-like ?ggp Wgr)jentsgii%}ﬁg’] g&gg’%ﬁtﬁ%‘o%@ég}gﬁ% ﬁag\!/fifﬁa/ ’%mﬁraaf}g iffrActibh lines of
Table 2(b) by empfﬁﬁ% t é‘fﬁ%%ﬁ% steps: (i) combining the following reagents in the amounts
specified to form a mixture: (1) 5 pans of an N-lower alkyi-N-methyl-NL isopropyl- imidazoiium cation
20 parts of an alkali metal hydroxide; (3)

which has begn io anged o the hydroxide f rm;mg1 ). 2 I »
100 parts ok:‘% 02 trl-h5% ?ﬁﬁfs”g?%fzg(')%m(%ﬁ'z\ﬁnﬁgﬁ'g 5 %ﬁ“ai S AR  StHriRG TR Hieitive 8F step (i) in
an autoclave, undét ‘GitBFERGCpfEssAel in B3FanRGe ofFREIT50626°E500 rpm for a period of 0.5 to 5
hours; (iii) maintaining the mixture at an elevated temperature for a period of from 40 to 120 hours to
form the cry%als ofr;’rée zgoﬁl}iée ; (iv?ﬂgollgcting the crys}als;_pf the zeolite by filtration or by centrifugation;
(v) subjecting the cryStalS 1o calsination attd 6T e XEhARGALE () mixfig TRESASOIE syriFestzed in stage
(a) with a refractor§Horgaic TXileastrrieripreunspr @nchan agueous solutiamtefarm a mixture, the
mixture having a molecular sieve content from about 10 to about 90

14, The process of claim 8, wherein rare earth metals, Group A metals. or

Group VIII metals are occluded in the zeolite.

15, The process of claim 6, whersin said feed is sslected from the group
consisting of hydrotreated or hydrocracked gas oils, hydrotreated jube o
raffinates, brightstocks, lubricating oil stocks, synthetic oils, foots oils, Fischer-
Tropsch synthesis oils, high pour point poiyolefins, normal aiphaolefin waxas,

slack waxes, deoiied waxes and micrecrystalline waxes.

16, The process of claim 14, wherein Group VIt metals are sslected from the

Group consisting of platinum and paliadium, and/or mixtures thereof,

17. The process of claim 6 whersin 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 aboyt

100 psig to about 2500 psig.

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

contaciing is from about 0.1 to about 20.

20. The process of ciaim 19, whersin the liquid hourly space velocity is from 0.5

{0 about 5.
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)extruding or forming the mixture from sten (b) to form an extrudate or formed particle : (d) drying the
extrudate or formed particle of step (c); (e) calcining the dried extrudate or formed part(d) (t)loading of
the extrudate or formed particle of step (d) with a hydrogenation component to prepare a catalyst
precursor (g) drying the catalyst precursor of step (f) (h) calcining the dried catalyst precursor of step
() to form aZihisheThequndedewaxingrcatalyistSin Thedowdng Hrasess:of ralm5iuhsssin the zeolite
is SSZ-32X. 7. Thqgg%@i(zigg process of gI%i[m 6g emr%)loggr%,a zeqlite pregqred from an aqueous
solution having a composition, as syn%%s'izgéeaﬁ‘cm tA ﬁ%}éag Bt Qiﬁ:terms of mole ratios of
oxides as follows: (0.05 to 2.0) 020:(0.1 to 2.0) M20 : Al.2 03 (20 to less than 40) Si, wherein M is an
alkali metal gation,and is;thess f0.a, a - I=NE-i ‘opylimidazolium cadon, and Ob,
an amine, the zeolite hé%%ﬁﬁe@;ggr%iﬁia%t%%wniwﬁ %@fe%?@?gv{ﬁgsr@ﬂ?tﬁ%a%é?ﬁ) ¢oitentration
of Qt, is greater thé%“fﬁ%”ﬁ‘?%@?'concentration of Q. The process of claim 6, wherein Qa is selected
from the group consisting of N- methyl-NMisopropyi-imidazolium cation and N.
I\V-diisopropyt-imidaggliym.cation: The process af claim a wherein %)H?_is selected from the group
consisting ?f?soprc?é%, ?SFE%T%I,%govﬁﬁy?,ghe%c?ir@ﬁﬂ/lc(())rm Sﬁicr)"’gttm IN&"1D). SFhEPPSEEES of claim 6,
wherein the zeolite’&'& 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 ther;ﬂeoliter%epreggr%g by.thermal freating at a temperature of from 200C (392F) to 820C
(1508F). 13The process of claim B, WhtTeifr the"SE5RIB iS1OHoEREHARGed with 7dr8gersiarimonium,
rare earth metal, GFOWETRAMetalior Graup Ndih ratat i6hS. h4aThe ppocessied elaimse, wherein Fare
earth metals, Groupd /A #Betalsn LGIPYRIlMmetals,are 955/udgd in the zeolite,
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15. The process of claim 6, wherein said feed is selected from the group consisting of hydrotreated Or
hydrooracked gas oils, hydrotreated lube oil raffinates, brightstocks, lubricating oil stocks, synthetic
oils, foots oils. FischerTropsch synthesis oils, high pour point poiyolefins, normal aiphaolefin waxes,
slack waxes, deoiled waxes and microcrystalline waxes 16. The process of claim 14, wherein Group
VIII metals are selected from the Group consisting of platinum and palladium, and/or mixtures thereof.
17. The process of claim 6 wherein said contacting is carried out at a temperature of from 450-800F,
and a pressure in the rang% BRI Rl 1-RPoYL 3000 psig, 18, [OLE 17,
wherein said pressure is in the raﬂgﬁ RAUE1, é,} ’ 3 _ o9 The process of claim
8, wherein the liquid hourly space velocity during contacting is from abou To about 20. 20. The
process of claim 19, wherein the liquid hourly space velocity is from 0.5 to about 5. 21. The process of
claim 6, whergin the hydrocarbon feed is hydrotrea gg &ri%r: ~tto isomerization at a temperature in the
range from 325 to 800 F. 22. The process of claim 6; comprising a hydrofinishing step following
isomerization. 23. The process of claim 22, further comprising hydrofinishing of isomerized product.

24. The process of claim ' C ing is carried out at.a temperature in the range from
about 325 to about 5000 I%ﬁa% nag%)?jg@?é |Eri1 tﬁgggnlgje %oﬂrﬁ%%%%t%g@ %@%%%l%&?%&%%%ﬂg.
PREPARING SMAEELRY g8a@liteS BZaANDITS-B5E Nha EBIRD GARBONCONVERSIGN
PROCESS Apstra ' jop is.dike of making a small,crystal SSZ-32
zeolite, knov%ﬁ as %OZC-%SZ%?&&%&CB ays%i%gslﬁggﬁé?@r%ﬁg] §1 g S%égsg%w esrié%)?%)#erg@ (i:ngiﬁding
straight chain and Qﬁ@ﬁﬁy’!ﬁr&ﬁ&m ﬁﬁraﬁiﬁﬁ@@\/iﬁ@i‘b_@mﬁmme_darb@wab@!jsﬁs geoiuced tmproduce
an isomerized proguch, afifIncheaseeYiclehe" iseragdesd Al a0stsgsieased ot clipy of lioht

ends. Figure la

decreased production of light ends.

15
Figure 1a
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