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-_legpwn. Other typical zeoiites useful in
dewaxing include ZSM-48, ZSM-577 $8ESZ 0L £ BUY E- Pt eitd “602 -4, 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 mefals in 290rder to provide. a pydiegenations dehydkogenation fungfion. Typical

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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30replacing cations can include hydrogen ammonium, metal cations, e.g., rare 31learth, Group IlIA and
Group VIII 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 hydroconversion processes employing 7eolite, such as 553-32 which has
a small crystallite size and a constrain: index of 13 Or greater, aj}}gg; gg;g%n%l\g{gs and in the hydrogen
form. The ,catalVQJiPeas-foces 28Il T alumiing Tatio of arester than 00 and fess than 40. U.S. Pat.
No. 5,300,210 siaise directetind hydictadson coaversion [peotesses ermpléymg 553-32. The SSZ-32
of U.S. Pat. No.5,300,210.is nat limited.0.a simalLerystahsize, SUMMARY-The instant disclosure is
directed to a small crystal $SZ-32 zeolite(hereinafter referred to as_3S7-32X) which is suitable for
dewaxinc, a hyeroEaReRIEEd foSiGatice AN isometized product Itis AiSd directed to a method of
making this zeglite,;and:to.dewaxing processes=arploying:catatyst:comprising 553-32>2 The teed to
the process inggggggQ%ttearg%hgﬁngigﬁnggslia%glgggaggf_ae%&arﬁgfinﬁmymé@@g mere carbon atoms.
The feed is contacted under isomerization conditions in the presence of hydrogen with a catalyst
comprising an'B%882>2 This eataly/st Possesses, in comparison with standard 553-32, less defined
crystallinity, altered Argon adsorption ratios, increased external surface area and reduced cracking
activity over other intermediate pog%ﬂgﬁ\mlecular sieves used for isomertation. Use of this catalyst in
isomerizatton results in a higher Iu%?DTG“dUEt yield and lower gas production. In a first aspect, there is
provided a method of preparing a dewaxing catalyst suitable for use in a process for dewaxing a

hydrocarbon feed to.produce anisennerized pragust «sqitiCatalyst pessessingrless:defined
crystallinity, redyced micropore volume, incregsed surface area,and reduced cracking activity over
other intermediaté pore Sizé molecular sieves used for isomerization, the feed including straight chain
and slightly brarrshed ehSippaEsEs HaFng" 1OBFhitiectEtioR Stom< thé WetHdd of preparation
comprising the, follawing steps:Az)syptbesizing:anzrolite havingiasmoleésatiG6Esilicon oxide to
aluminum oxide greater than greater than about 20: 1 to less than.40;.1, with ¢ ites having small
broad lathe-lik %oﬁ%&ﬁe{%ﬁfﬁ%%ﬁéagg&g 6%%;6%%%8?&%%%%%é?/lanqé@t%e&;-ﬁy@diﬁ%ﬁon lines of Table
2(b) by employifigthé el Gy Steps: EEmbirinGg tReeRoE MG T8 gt iRte aMounts specified to
form a mixtureg{1)ib-partsiat arh:-lower alkybdN-methyi-bis-isepropylimidazolit® cation which has
been ion- exchanged to the hydroxide form. (2). s, of-an alkali al-hydroxide; (3) 100 parts of
Si02 to 3.5 part§ of Al %a;‘flf)gé ‘pars o ‘an A KyT%ﬁn%]FéﬁgDﬁti%ngPﬁ%%tmiitdre_of step (0 in an
autoclave, undesiatogEreisiBredsirs, Mg 2958 6 fiord B0 5 F568° hiEf6F a period of from 0 to 5
hours; maintainingthe mixiure-at ar-elevated tempeyature Jora iperiog of framrdBite 120 hours to form

the crystals of the zeolite, (iv) collecting fhe. cystalsof.the-zeglitehy. fitrationar; centrifugation;

results in & higher lube product yield and lower gas produciion.



(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 particle; (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 catalyst precursor of s P Ml (h) calcining the dried catalyst precursor
of step (le) to O’ %‘?rﬁ%‘ﬁ’ég- RS dERAsicaeAlpst ofraesetoad dspesintherelissprouided far

dewaxing cataiystipreparedbiine method asdlelined ARy BAMNILASRREL NErs IS pI9vide the
process for dewaxing a hydrocarbon feed thereby producing a maximized yield of isomerized product
and a minimiz&d it BPTGHTERAS thé “tesd inBIathhE StraigHt erbimiasersighty! brzn chiedpaxaffins
having 10 Or mafecearhan.atores,camprising:cantaeting the-feqdadgrisomerization gendifions in the
presence of h)éc]jro‘%ep V\Qtr} catal}%stqcom rising né}n,te‘rmediate. pore size molecular sieve which is

OW e“zf%b% (‘%’ s%ﬁ SUHIYE SEB1HB AR st it 8P dilidon

prepared accorgi\lng to the f)gllowmg S
oxide to aluminbm qxideTgreataiithat greaietthanabetun20: iltenlessdhamn Ak ith Srysialites
having small %%aj%ﬂ%@%-éilg%csqmponents in the range of 200-430A, and having the x-ray diffraction
lines of Table 2(b) by em ibyﬁl() the following steps: (0 combining the following reagents in the
amounts specified to form a mixture: (1) 5 parts of an N-lower alkyl-N-methyl-NI- isopropy!-
imidazolium cationdwhich ¥idsasedndicnzamtchangedite thelhydroxide form ()20 parts of an alkali

metal hydroxide; (3) 100.parts L8020, 3.5 03115 of A1203,(4) 2 payts ofap allyamine, (i)strring the
mixture of step (i) in an qutoclﬁgye, under aut%%enous pressure, in a range o fBm 500 51500 rpm for
a period of 0.5 to 5 hourS MAMEMIRY tHe FHIRLRS @R Gmevite drstapeeatars forearpetedof from 40 to

120 hours to form the crystaksO6ithezedtiteing the x-ray diffraction iines of Table 2(b) by
employing the following steps:

i combining the following reagents in the amounts specified {o
form & 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 parts of an alkali metal hydroxide;
{3) 100 parts of 3i0, t0 3.5 paris of Al.Ds
{(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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(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 synthesized in stage (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%,; extruding or forming the mixture from stepto form an

extrudate or formed pafticle)dryingiiaeiextrugdate of fosmed,particle of step (c), calcining the dried

extrudate or formed particle of steg id) %L%Ioading gf the extrudate o%“fé@%aed@ﬁartﬁ'élg%qgéteBr(d) with a
hydrogenation component to preﬁa? g 1’I'Qrﬁfst precursor (g) drying the catalyst precursor of step (f) :
(h) calcining the dried catalyst precursor of step (f) to form a finished bound dewaxino catalyst. BRIEF

DESCRIPTION OF THE RJGURES, Eighires 1 Jé?éang L c%djllustrate comparisons between the
x-ray diffraction patterns of standard SSZQG-"BZ”(a%art’l)vdS E3 “.‘gfg 8 30 ReE2phfiRRtrate a
comparison of yield and VI characteristics for use of SSZ-32X in Isociewaxing, compared with that of

standard 551-32. mETA|hE:m@E§QBHR€E|@>M@£si£@§:H%é%@@#g‘%g?DJMEI\g Table " -
Composition of mole ratioo%grqad Preferred Si02 /AI203 20-less than 40 3 %51%\]4 Big2 e
€ Sarmer precursor and an aqueous soiution to form a mixture the
mixture having 2 molecular sisve content from about 10 to about 90

wi%

(o) extruding or forming the mixture from step (b) w form an extrudate or

formed particle:
() drying the extrudate or formed particie of step (c);

{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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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,neopentyl or monoethyl amine
are suitable exampié8 M1, aRkRéLyhcbeier anineig maytherused. Fhemelansangentration of
24amine, Qb musthegreaterthanthe m@{@ﬁgu entration of gg imidazolium 25compound, Qs.
Generally the molar concentration of Qbis inr%ﬁga%%%%% 2¥ Btg“fb%ﬁr}?ﬁre B WA Riblar
concentration of Q& U5, Pat N8, 788 $4'£3-01 (Rershe ficorpbrateat dystefevence)rdesaribes how a

zeolite synthesis rigthod2smployngtwenorganic souvees e sopce-being an amine. containing from
3one to eight carbens,provides significant cost savings over a method in which s

iy hlﬁ}..)‘:a.

(&) 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 ALDs
(4) 20 parts of an alkyl amine.
(i} stiring the mixture of step {i} in an aufoclave. 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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4the quaternary ammonium ion source (such as imiciazolium) is the only source 5of organic
component. The combination of the 2 organic nitrogen sources 6allows the possibility of the primary
template (used in smaller quantity) to 7nucleate the desired zeolite structure and then the amine to
contribute to 8filling the pores in a stabilizing manner, during crystal growth. Empty pores of 9high
silica zeolites are Susceptitientotre-dissotutigntusxieedhe synjbesis dBeenditioasThecaming also can
contribute to maintaining an.el lalkalinity for the synthesis. 12 13M is an alkali metal ion,
preferably sodium or potzﬁ{ski%r%.gﬁgg %Fg%ﬁ%:gﬂéﬁénéifc ur%%%%ﬁa W %F&#Oa&gﬂag D ebiFeedt the
quaternary ammonium iof ‘il oyR E5¢ anipeviele HY R oseiéeisnT a6 EXThe tatiorsbompanent Qa, of
the crystallization mixtureytig preferably derived 18from a compound of the formula 20 22 24 AP
26C113 28wherein R is lower alkyl containing 1 to 5 carbon atoms and preferably -OH3 99or isopropyl
and an anion (Ae) which is not detrimental to the formation of the 30zeolite. Representative of the
anions include hal6gens getgigthgoride; 3lehldrde; bromiderand jodide; hydtaxideacetate; sulfate,
carboxylate, etc. 32Hydr¢)3§ig]%&spg}%%qst preferred anion. 33 34The reaction mixture is prepared
using standard zeolitic preparation 35techniques. Typical sources of aluminum oxide for the reaction
mixture 36include aluminates, alumina, and aluminum compounds, such as aluminum- 1lcoated silica
colloids (preferably-Nalcail0%6ticokoio.sekalthengh-othar2randsmay -be used ) Al2 (SO4.)3, and
other zeolites.

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; darying the catalyst precursor of step (F)

{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 x-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 Isodewaxing, comparad with that of standard 387-32.
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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 sources or feedstocks
for the synthesis of zeolite SSZ-32X. These 11zeolites are recrystallized to the new SSZ-32X zeolite in
the presence of the 12 organic sources 0, and Qb described above. 13 14Mordenite and ferrierite
zeolites constitute two such useful sources of 15aluminum oxide or feedstocks. These latter zeolites
have also been used in 1Gibe crystaflizatien-af Riv- 3.apd£eM-=11 (.5, Bat.No. 4,503,024). 17 18in
another preferreg_ approach, wherein the aluminum oxideisinac yersed form on silica
is to use an alumina coated silica sol such as that 20 manufactured by Nalco Chem. Co. under the
product name 1056 &atisis2 fesiasr0osilica, 4% alumina). In addition to providing novel SSZ-32 X with
22high aluminum content, use of the sol generates crystallites of less than 231000A (along the
principal axis) W'%T Sur rl§g§%%hzl%h isomerization capability. 24 25Indeed, the catalytic performance of
SSZ-32X (in the hydrogeh oy 16T 26eT4eRiAG CARRbIRPIEmaffss by ©onsaifrindex values (as
defined in J. 27CatalyiE6Tpeyec2t8s) of 28ai greaterandreierably Homda1-22-28Determination

of Constraint index igaisg-di Q@W n W.8.BALNo4,29481 177, In general, lowering the crystallite
size of a zeolite éieadé to 30decreased shap‘)ﬁeeselg:tivit)i/. rf’?%’é?gj@% %H@rﬁ%%rated for ZSM-5

reactions 31involving AFGHRtics -As SHERRAN- T EaEaN/ &1 TY BT (1988)viiladditionyia

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



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
3value for this material given other studies which indicate that it is a very 4selective 10-ring pentasil
(Proc. of 7th Intl. Zeolite Conf. Tokyo, 1986, page 523). Presumably the ballmiliing leads to a less
selective but more active 6catalyst, by virtue of producing smaller crystallites. So it is surprising here,
7that smaller crystaliites maintain high selectivity in the case of SSZ-32X. 8Typical sources of silicon
oxide include silicates, silica hydrogel, silicic acid, 9colloidal silica, fumed silicas, tetraalkyl

orthosilicates, and silicg.fydroxi ' ralkali metal halides such as sodium chloride,
can be added 11to og forn%{ed iﬁlgﬁgtréﬁﬁﬂﬁ%%ﬁ%ﬁg %%@‘%?é? isacfgé}é%d W et ratiia%as 12aiding
the crystallizatiorf of Z8BIDMHIR PrEVERMGEHA EAHESBRIT I EBNticeN AT B THereaction

mixture is maintgineciat ancélevaied temperaturadmiti-ihe-dGcrystals @fdhe zeelile argfermed. The
temperatures duging { er 1e llization, step are typically maintained from about 140 C.
to about 200 18C., pﬁi%%%%%%ﬂ'i%g%é@a eéﬁ%’i%%%f”éé%zﬁ%}é%?ei 8Bty $oHi®L9about 170.
degree. C. to abdut F86 € FheCeHypsiizalioh erbeEtypicaty 20ereatet tivan dodeyzand preferably

from about 4 days toziibeutii0 deysiRlR2Ehehydiothesmal Casialization is capdygied under
pressure and usyallyﬂi&%% %J&%%}g%ezs%{g;{gq}[}he rea\ctidoph Er;rrligrgure IS subject to autogenous pressure.
= LT

24 The reaction mixture can be stirre ile corﬁﬁ%jrﬂ%ram S are addéd'5E Weﬂgﬁgﬂi%tﬁﬁﬂng crystallization.

26 &  filling the pores in a stabilizing manner, during crystal growth. Empty pores of
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 . 5
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



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
allowed to 2nucleate spontaneously from the reaction mixture. The reaction mixture can 3also be
seeded with SSZ-32 crystals both to direct, and accelerate the 4crystallization, as well as to minimize
the formation of undesired 5aluminosilicate 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 ion
exchange and 9feplaceiitiwithehyaliwgen paiemolyibenot Gty desited meta) igh - Fae zeolite 10can be

leached with chelating:agents, 8:0::&P TR, @dilute acid solytions, to 11increase the silica alumina
mole ratio. SSZ-32X can also be ste%r?ledé. %§t§éming Ré]p”s% @t% s|‘Iize the crystalline lattice to attack

from acids. 13 14SSZ-32X can be used in intimate combination with hydrogenating 15components for
those applicatiofis infwhictierhyidrogerationegehydegeration-16funation isidesired: Typical replacing
components can incligle-iagens L7 ammanivay Joes ions, e g. rare earth, Group |IAand Group
Vil metals, as 18well as tﬂgijrémixtures. Preferred h droaélegrﬁ?agﬁgng 8ﬁpsc’)8n@ﬁit§ﬁ%8‘mﬁ@!ﬂmgsten,
19vanadium, molybd&ntifi HERRIFHE MdR& cevBaR ¢ RigHfTaRs ianeanksez Roplatinties palladium (or

other noble metdls).v2lh increased aluminum content fo be crystallized. Increased alumina content
& promoies iscmerization. in another approach zeolites of pentasii structure
9 and lower silica/alumina 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.
13
14 Mordenite and ferrierite zeolites constitute twe such useful sources of
16 aluminum oxide or feedsiocks. These latter zeolites have also been used in
16 the crystallization of ZSM- 5 and ZS-11 (U.8. Pat. No. 4,503,024),
17
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.
24

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-85 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.



22Metals added to affect the overall functioning of the catalyst (including 23enhancement of
isomerization and reduction of cracking activity) include 24magnesium, lanthanum (and other rare
earth metals), barium, sodium, 25praseodymium, strontium, potassium and neodymium. Other metals
that 26might also be employed to modify catalyst activity include zinc, cadmium, 27titanium, aluminum,
tin, and iron. 28 29 Hydrogen, ammonium as well as metal components can be exchanged into
30SSZ-32X. The zeolite can also be impregnated with the metals, or, the metals 31can be physically
intimately admixed with SSZ-32X using standard methods 32known to the art. And, the metals can be
occluded in the crystal lattice by 1having the desired metals present as ions in the reaction mixture
from which 2the SSZ-32 zeolite is prepared. 3 4Typical ion exchange techniques involve contacting
the SSZ-32X with a Bsokstiefecontainirigsal saltiofthe desiresreplaging Cation Argations. Although 6a

wide variety of salts <Ghlarides.and. other halides, nitrates, 7and sulfates are
particularly prefe%red@e%%%j%gﬁlgg i\o&ril?_l ggﬁr@%ﬁ?&%ﬁ?%@é Z’Péed?s%%&%’aﬁﬂgév\}%e variety of
patents including U.&¥RoET ¢35 36919 B eluess slushpr 3vhid0izg 3 toh@xchange;can take place
either 10before ér aftele8SZ-82Xrig palcine b, H}QFKN|i@Wiﬂg&@§]@&{fWﬁmam’e?§§g, solution of the
desired replacing caign - [ ically washed with water and dried at temperatures ranging
from 650 14C. tog at?%lﬁ ?4)31%5% éﬂ%%%%%f/evags%ﬂ@% é%f?ggfg( TR DECHLISHS AP GF eIt gas 15at
temperatures raﬁgin@a?‘?ﬁfﬁéﬁo\ﬂﬁ%ﬁf@fwgﬂe'@aﬁ&ﬂf perivelbief. tifetiSrangisigdien: 1 to 48 hours, or
more, to producé a ¢atalyticadlycaetiveiipsodiatlY Bepecirllyusafuiin hydrocabom,conversion

processes. ) . .
Typical sources of silicon oxide include silicates, silica hydrogel, silicic acid

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 occlusion 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



18 19The SSZ-32X zeolite described above is converted to its acidic form and then 20is mixed with a
refractory inorganic oxide carrier precursor and an aqueous 21solution to form a mixture. The aqueous
solution is preferably acidic. The 22solution acts as a peptizing agent. The carrier (also known as a
matrix or 23binder) may be chosen for being resistant to the temperatures and other 24conditions
employed in organic conversion processes. Such matrix materials 95include active and inactive
materials and synthetic or naturally occurring 26zeolites as well as inorganic materials such as clays,
silica and metal oxides. 27The latter may occur naturally or may be in the form of gelatinous
precipitates, 28sois, or gels, including mixtures of silica and metal oxides. Use of an active 29material

in conjunction Wi]fh tl']:?u§¥nt€}etr'bc %SE-C%ZX= i.e., combined with it, tends 30to improve the conversion
and selectivity of the catatySFin Cara BroSH B EESU S Sion roaeidasan perdared #X is commonly
composited withgorousieatitirrnaterials aing nibdueestRofrmatrix. Materialsisuchias silisa, alumina,

titania, magnesia, S"é}?@c@é‘@HQ@@@@E@%@%S@%@"&‘?%%@%@{WSPQ %,asr%caa-ct:lé\%pgié%llec.a-beryllla, silica-
titanic, 4t|tan|a-zl{con|a asiwell as ternary compo,smon%s such as silica- a?umlna-thorla,
5silica-alumina-zircofita: Siffea AtuffiMa AN ELINHAR B dahrigResiasrebeia. 6The matrix can be in
the form of a codel. ilthénindteattinveatiomgrtlhe 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 W_?” zﬁﬁdurin later steps in catalyst preparation. Methods of 10preparation include solid
state ion exchange WHIEH i< aEhieGet By AEHMAP S ERTed e shrayaryty tted (ratalesalt solution, and
preparation of a $luriysirely12saltesolitiom Fhe stutty mhay: be filteraeioyeinaveihe,S84:32X, now

loaded 13with metalepiace it with hydrogen, ammonium, 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. $S8Z-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-



14 15Inactive materials can suitably serve as diluents to control the amount of 16conversion in a given
process so that products can be obtained economically 17without using other means for controliing the
rate of reaction. Frequently, 18zeolite materials have been incorporated into naturally occurring clays,
e.g., 19bentonite and kaolin. These materials e.g. clays, oxides, etc., function, in 20part, as binders for
the catalyst. It is desirable to provide a catalyst having 21good crush strength, because in petroleum
refining the catalyst is often 22subjected to rough handling. This tends to break the catalyst down into
23powders which cause problems in processing. 24 75Naturally occurring clays which can be
composited with the synthetic SSZ- 2632X of this invention include the montmorillonite and kaolin
families, which 27families include the sub-bentonites and the kaolins commonly known as Dixie,
28McNamee, Géorgieanglifiatidasciaystor atkersinbichthe:mainimingsal 2%eanstituent is halloysite,
kaolinite, dickitegnaqgiéegﬁ@@%&(ﬂg.iggarg%?,egliays 30such as sepiolite and attapulgite can also be
used as supports. Such clays 31can be used in the raw state as originally mined or can be initially
subjected to 32(:3alcination, acid treatment or chemical modification. 33 1The mixture of SSZ-32X and

binder can be fofmethintalawidevarigty-ohigoysicalshapes: Seperalysspeaking, the mixture can be
in the form of a 3powder; Q d product, such as an extrudate haying a 4particle size
sufficient to pass throdgﬁog %@ﬁg‘&{%@%@ri??%ﬁéﬁg&}“&é?ﬁ%& Sﬁcgtﬁ‘-%&W?%%ﬁer) screen. In
cases where the’ catalf &5 ¢3reliets S5 &8 By aiarasich WiteaarsrgamicHsiter nietssixture can be

extruded 7beforé dryingsof-triet-oppadiayydriedand theprexdrused. i§SLdexgan also 8be steamed.
Steaming helps §tak{iéi&%&§'&§@@t@?&‘%s‘ééfﬁ%ea%@g%%%J{;PQ;? patents including U.S. Nos.
9 3,140,249 3, 140,251; and 3, 140,253, ion exchangs can take place sither

10 before or after 382-32X is calcined.
11
12 Following contact with the salt soiution of the desired replacing cation, 852-
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



9acids. The dried extrudate is then thermally treated, using calcination 10procedures, 11 12Calcination
temperature may range from 390 to 1100F. Calcination may 13occur for periods of time ranging from
0.5 to 5 hours, or more, to produce a 14catalytically active product especially useful in hydrocarbon
conversion 15processes. 16 17The extrudate or particle may then be further loaded using a technique
such 18as impregnation, with a Group VH1 metal to enhance the hydrogenation 19function. It may be
desimbie to coimpregnate a modifying metal and Group 20VIII metal at once, as disclosed in U.S. Pat.
No. 4,094,821, The Group VIII 21metal is preferably platinum, palladium or a mixture of the two. After
loading, 22the material can be calcined in air or inert gas at temperatures from 500 to 23900F. 24 25
Feeds 26 27The instant invention may be used to devvax a variety of feedstocks ranging 28from
relatively light distillagsfasionssuchas kergsenecantdietfueh up.tehigh-29hoiling.stosks such as
whole crude petrole r Y . tower. 30residua, cycle oils, synthetic crudes (e.g.,
shale oils, tars a??d (;{fgl;n ré%%yg%ge%ﬁglgs&&a%%%%%fy oi g?f(%fg'%il@,aéi?t?’rl?eéwﬁ‘ﬁ%ﬁ’ia%ﬂved waxes,
and other 32heavy oﬂ@.C%tF‘&"?é‘HF%ﬁaﬁ*i‘ﬁﬁﬁﬁé}ﬁ*?ﬁsséiﬂ@éﬁ@I@néiimavbﬁmﬁaIysiﬁttghﬁl‘wbaanched chain
paraffins having46 ditmareicartonsaiemssate-semelimesi;dreferred:toherein as waxes, The feedstock

will often be a 030-1:{eedstock 2 rally. boiling above about 350°F,since lighter olls will usually be
Gilieizhee 55%‘?&%1% %R al\?g?ipfadvn\}ggré?’si%gn&awgéﬂggnessa-zgrcoma.

free of 3significant quantities of waxy componen
6 The 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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4particularly useful with waxy distillate stocks such as middle distillate stocks 5including gas oils,
kerosenes, and jet fuels, lubricating oil stocks, heating oils 6and other distillate fractions whose pour
point and viscosity need to be 7maintained within certain specification limits. Lubricating oil stocks will
8generally boil above 230C. (450F.), more usually above 315C. (600F.). 9Hydroprocessed stocks are
a convenient source of stocks of this kind and 10also of other distillate fractions since they normally
contain significant 11amounts of waxy n- paraffins. The feedstock of the present process will
12normally be a 010 feedstock containing paraffins, olefins, naphthenes, 13aromatic and heterocyclic
compounds and with a substantial proportion of 14higher molecular weight n- paraffins and slightly
branched paraffins which 15contribute to the waxy nature of the feedstock. During the processing, the

n- 16paraffins and therslightlyrbraritied pasatiinsandergo.seme.aracking;er L7hydrgcracking to form
liquid range materials,yhjch contribu 18viscosity product. The degree of cracking which
occurs is, however, I?nr:{}lf[ed 193%%%%&%@%%? gi(é%é%sey ﬁié?HE 63iling PRIV that of the
feedstock 20is reduced therd Bl pHB chang thHeesbric Ve oftherfelatstacin@d 22Typical

feedstocks include hydrotreatedsafibidtastacked-gagoils, 23hygrotreated lube ol affinates,
brightstocks, Iubgcaqg%iggasgf%c§§l, %gg@]eét}cigéoils foots oils, Fischer-Madsen synthesis oils, high pour
point polyolefins, 95normal alphaolefin w. xes

es)'SIEcK Waxe s Faiiad Wik S8 ana! mictdERrstalline 96
waxes. 27 28Conditidhe'Zs 8y FHE-eitditiores rerstiwrilshethiaésoierizationéderasing process of the
31present invention is:tatriedieutgenesaisnekigeademnpearaig.which falls 32within a range from
about 392F to a%OUt%OQEEa%Q.ae?é%%?%j%éf&%&%@%‘éé the crystalline tattice to attack from
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

19 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



3315 to about 3000 psig. More preferably the pressure is from about 100 to labout 2500 psig. The
liquid hourly space velocity during contacting is 2generally from about 0.1 to about 20, more preferably
from about 0.1 to about 35. The contacting is preferably carried out in the presence of hydrogen. The
4hydrogen to hydrocarbon ratio preferably falls within a range from about 2000 5to about 10,000
standard cubic feet H2 per barrel hydrocarbon, more 6preferably from about 2500 to about 5000
standard cubic feet H2 per barrel 7hydrocarbon. 8 9The product of the present invention may be
further treated as by 10hydrofinishing. The hydrofinishing can be conventionally carried out in the
11presence of a metallic hydrogenation catalyst, for example, platinum on 12alumina. The

hydrofinishing can begarried ot : at of from about 13374F to about 644F and a pressure
of from about 400 psia to _abgl(}#%r%gga %%%%QH@/%&) ﬁgﬁﬁ%}wﬁ#@w&ﬁwgﬁ & deHiney in, for
example, U.S. Pat. 1831853077 (\hrdw16 medibbiatedinerdivnby rdftardnceiclg AT EXANMPLES 18

19The synthesis?of ashrogdiinezealiies (in weferenspdadhe x-aydiffragtion 20patern) SSZ-32X is really
synonymous with crystallizing a v | crystal.21example of the zeolite. The x-ray diffraction
pattern broadens as%t%e 22%%33 I'%sv? ﬁa@%&@éﬁ”ﬁﬁes&ﬁ?é’#n%% ﬁéﬂ'?ﬂﬁﬂ@@%?e?WWTT structure
23zeaiites, of which SEHHRFFSSE B X ewERAS BT BRI drbréximplésiashac24bQa4A1203 ratio

diminishes (greaer withAtén dheizeofie:pradusddhehbersiallite ize-also.diminishes. 26 27Figure
1(a) compares the Sﬁéﬁ%%e@%%ﬁx%Cgéjr%;ennggeg{%ga[ﬁ%?a‘;rl%eltlsntﬁggggaﬁng ol 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

i



28with that of standard SSZ-32. Relative intensity is obtained when an intensity 29va_|ue is divided by a
reference intensity and multiplied by 100%, or 100 x 30 31Figures 1(b) and (c) superimpose the
SSZ-32X plot on the standard SSZ-32 32plot, clearly showing the match up of major peaks. Flgyre
1(c) shows a more 33detailed portion of Figure 1(b). Table_ 2(a) shovv_s the peak Ilstlng_ and relative -12-
lintensity of peaks of standard SSZ-32. Table 2(b) magnifies peak width so 2 th_at_ major peaks of
SSZ-32X and standard SSZ-32 may be easily compared. 3 4.Table 2k) - Peak listing of standard
SSZ-3257.911.2198.910.8 8910.01111.47.82014.76.05215.9

—

about 2500 psig. The liguid hourly space veiocity during contacting is
generally from about 0.1 o about 20, more preferably from about 0.1 o about
5. The contacting is preferably carried out in the presence of hydrogen. The

hydrogen to hydrocarbon ratio preferably falls within a range from about 2000

[ B LR UL T

tc about 10,000 standard cubic fest H; per barrs! hydrocarbon, more
preferably from about 2500 to about 5000 standard cubic feet H, per barrel
hydrocarbon,

e ]

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, U.S. Pat.

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 struciure
23 zeolites, of which standard SSZ-32 as well as 857-32X are examples, as the
24 304104 ratio diminishes (greater wt¥% Al in the zealite product) the

25  crystaliite size also diminishes.

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,

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
Ao



5.59511.45.41418.24.8812 19.6 4.5269 20.1 4.4311 20.9 4.2570 21.4 4.15 9 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

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)]

A48



49 28.2 3.16 11 29.4 3.03I. 31.6 2.83 13 1Table 2(b) - Peaks inas-made SS7-32X 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

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




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- 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 8Diisopropy! 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'si1056:eolloid sol vis{ 26 % F1 82 and:4 wt% Al205) were added. Last, 181 grams of
isobutylamine 14yvere stirred into the mixture. In general, the molar concentration of the amine 15Qb
must exceed the molar concentration of the imidazolium compound, Q. 16 170nce the stirring was
finished the autotlave keadr#ias efdsedem et #rri 2Breacion eris thkefripto A 78S siith an 8 hour

ramp up time. The systeet Was 5 gallon autoclave unit was used for the mixing of reagents and
5 thenin the subsequent thermal treafment. Af a rate of 1500 RPM and for 3
6 pericd of %2 hour, the following components were mixed once they had been
7 added in the order of description. 300 grams of a 1 Molar solution of N,N'
8  Diisopropyl 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 stired 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
29
30
31
32
33



19stirred at 150 RPM. The reaction was terminated so that a product was 20collected after 106 hours
of heating. The solids were collected by filtration 21(which goes very slowly; an indication of small
crystals). It was subsequently 22 washed several times and then dried. The material was analyzed by
x-ray 23diffraction and the pattern is shown in Table 3. A comparison is made with 24 the more
standard SSZ-32 data presented in Table 2(a) and it can be seen 25that the new product of Example 1
is essentially related to 551-32 but has the 26diffraction lines considerably broadened. 27 28 29 30 31
32 33 Table 32 20 d-spacing (A) Intensity Relative Intensity (%) (I/lox 100) 8.00111.05 1526
8.80F10.05

1 Table 3
2
J 20 d-spacing Intensity Relative |
(A} Intensity (%!
{Ile x 100}
3.00 11.05 15 25
8.80 10.05 g 10
11.30 7.83 10 17
14.50 6.11 i 2 =‘
15.75 5.63 3 5 i
16.50 5.37 ' 3 5
18.10 4.901 7 12
19.58 4.545 41 71 ;
20.05 4.428 8 shouider 10 shoulder ‘
2077 4277 41 71 ‘
21.30 4171 7 12 ,
2271 3.915 58 100 ﬁl
23.88 3.726 57 98 |
24.57 3.623 30 52
26.08 | 3551 25 43
25.88 3.443 27 47
26.88 | 3.317 B 9
28.11 g 3.174 G 10 i
5 7 |
4 Ina concern that the product might be a mix of small crystais and
5  considerable amorphous material, a TEM (Transmission Electron Microscopy)
6 analysis was carried out. The microscopy work demonsirated that the product
7 of Example 1 was quite uniformiy small crystals of 88Z-32 (the product was
8 38Z-32X) with very little evidence of amorphous material. The crystallites

~16.
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20.054.428F16 shoulder10 shoulder 20.77 4.277 4171 21.304.171 7 12 22.71F3.915 58F
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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=



"fl 100 23.88F3.726 57 98 24.573.623F30 52 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
lwere characterized by a spread of smali, broad lathe-like components in the 2range of 200-400
Angstroms. The Si02/AI203 ratio of this product was 29. 3 4 EXAMPLE 2 5

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 sams

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

4 shape-selective behavior.

5

6 Tabie 4 — Characteristics

7 Comparison between standard S8Z-32 and S5Z-32X

8

Standard 882-32 SEZ-32K

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

9

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

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

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

16 isomerization capability using n-hexadecans as fead and Pd metal an the

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

18 carried out as was praviously describad in U.S. Pat. No. 5,282,868, Exampie

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

20 5,282,958, Example 1. Both the new catalyst and a standard SS7-32 powder
21 at comparable SiCy/AlLO; gave about 96% conversion of n-Cqs at 545°F. The
2z difference is that the new material of Example 2 of the instant invantion gavs

23 anisomerization selactivity of 75.8% vs. a value of 84% for standard S8Z-32,
24 asdisclosed in U.S. Pat. No. 5,282,958, Example 1. So even thougﬁ the

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

28  the activity for hydroconversion equals that of the standard $82-32 and the

18w



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 material
retained its x-ray crystallinity. 9The calcined zeolite was subjected to 2 ion-exchanges at 200F (using
NH4 10NO3) as has been previously described in US Pat. No. 5,252,527. The ion- 11exchanged
material was recalcined and then the microporosity measurements 12were explored, using a test
procedure also described in 5,252,527. The new 13product, SSZ-32X, had some unexpected
differences vs. conventional SSZ- 1432. 15 16The Ar adsorption ratio for SSZ-32X (Ar adsorption at
87K between the 17relative pressures 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 adsorPtioh Hati6 EOEEHRAH 2665, {yBRaily BEIRBSHBNStPaRavwEs e SSZ-32X of
Examples 1 and 2 2lddémohstratebainArgoncabs6iption fractiopsaf@62.Thenextemahisurface area

220f the crystallites junped from abeutoQdTI2/g(R9£33249-100 (F2432X). E%i&QiF%F@%the

considerable external surface as a result of very small crystals. 24 25 At the same t?’me, € micropore

volume for SSZ-82X REFHBHHRM 18 A6BHPIBE BSE (eigihicas - compared with about 0.06cc/gm for
standard SSZ-32; 27 28 EXAMPLE 3 29 30The ion-exchanged SSZ-32X was tested for cracking
activity via the use of3dthesCenstraint 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. 5252527,
Example 9. Usin& the test conditions, standard SSZ-32

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

&  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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1typically provides a Constraint Index of 3-22 at 50% conversion and 800 F. 2The product of Example
2 of the instant application, when run under the same 3procedures yields a much lower conversion of
about 12% while maintaining 4shape-selective behavior. 5 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

1 EXAMPLE 8

A bound catalyst was made using the 8S8Z-32X zeolite powder, using alumina

binder, extrusion, base drying and calcination, incipient wetness Pt

2

3

4

5 impregnation and final drying and calcining of the extrudate. The overal] Pt

6 loading was 0.32 wi. %. 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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11Ar adsorption up to the relative 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 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 dé&stAibesl i A= Pas No. 20 5,282,958, Example |. Both the new catalyst and a standard
557-32 powder 21at comparable Si02/Al203 gave about 96% conversion of n-C15 at 545F. The
22difference is that the new material of Example 2 of the instant invention gave 93an isomerization

selectivity of 75.8% vaetvdlterobpasbdor standarnd 557282: 24asuliselosad in Y. 5--RatNg. 5,282,958,
Example 1. So eventhoughthe 2azeqlite was §J18\rzvrf1j;tomhave conﬁsi_rderably less cracking activity in
Example 3, 26the activity for hydroconversion equals That-of e SRt §E7. 3218 rd iusi18-
1selectivity is considetably befte?. BHE Y the srinitistindtions betweendhe-Reatalysts was; that the
standard SSZ-32 pm@mwa@wﬁl@@a@%g&w@c&@%g\%pq)m@éeﬁﬁg’ndetdr}gt Qe\évrgeolige reduces
that number to 7W%HQ&F%Q"§?L%% 4increased and light end production is reducéd. 8 6“E§{‘N\/IPLE 57
8The catalyst of Example 4 was made, i this Thstance witls Bieatieifian PeeioCalbimation of the Pt
catalyst was at 5589 76 9RbuRSIS beiofreatdlyst whips; 1Q(24-43meshsizaloweremeasured out and

packed into a staiam@@eéglolﬂggﬁgggiﬁg%g%iggv%\éeggﬁht in air at 500F. The catalyst was then
reduced 12at 500F in flowing H2 at 2300 psig for 1 hour. fter reduction of the metal, the 13catalyst

was used to isomerize a waxy light neutral hydrocrackate feed, API

(&) 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,;



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 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 agatatmnainadvantage seems,Lo %m@ucg? ZQB%@ %?s rroduction,
which may be related to the lower ovc?rall intrinsic acidity 21of this new material. Srabie 524 1
EXAMPLE 6 2 3A bound catalys?e\/vgéﬁﬁwusing the SSZ-32X zeolite powder, using alumina
4binder, extrusion, base drying and calcination, incipient wetness Pt 5impregnation and final drying
and calcining of the extrugate. The averall.Pt ing was 0.32 wt%. After following loading and
activation procedures 7sﬁ?itlar to&h Lf%Jé'Taﬁgtg gﬁém Isgi,gzla‘[D tg]?rétald“ﬁnéaféoﬁ WAL DBHSHHeE Y adding 200
8micromoles nitrogen (as tributyl amine) per gm catalyst. This catalyst was 9 then tested on a waxy
150N hydrocrackate feedwcantaining=kG% Wr@@&;gdep%@@qigbt \g{tﬁ%zggrﬁggw%‘s gmogrgggions_ used
were a LHSV of 1.0 hr -1aéggqalr%§gugbj as to qil ratio and a total pressure of 23 0 psig. In Figures
2(a) and 122(b), the observed yield and Vi obtained wherFa BotfsHIS prodact (6 50r 42 38ut) is
contacted with a catalystBofHTiSigrSSZ 3R ate compareditoresitissbdabtainedanhen dhe feed is
contacted with a similar agnd catalyst made from 15standard SSZ-32 zeolite. An improved yield and
VI over the range of -5 to -

() extruding or forming ihe mixturse from step (b to form an extrudate 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 other rare =arth meatals,

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



1625C product pour point is shown. 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 féged ifciuding straight chain and stightty branehed chainsparaffips having 10 or more
carbon atoms, thermﬁywc&gr%grggmtiogog%ﬂ ,[rfj]sing the following steps: (a)synthesizing a zeolite
having a mole ratio of silicon oxide to aluminum Sxi 8”5?83?& fﬁﬁnfaﬁa@aﬁé? RarisahoRtzz0:0r to less
than 40: 1, with cryStHiteeshaving emarkeroad |lathetlikecgempenentsamihe rangeefid80-400A, and
having the x-ray difftactiofdinespk Ts@@en%@cg}éfe@%wi%;gﬂweiiou(r):\(\*/jgggt%%k?lc?‘c ombining the
following reagents.jf the amounts specified to form a mixture: (1) B pans of an N6l e
alkyl-N-methyl-NE- |sopr64p:§ih”ﬁﬁdazolium 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 Al203 ; (4) 20 parts of an
alkyl amine. (ii)stirring the nixtre of step.(1).in. an autoclave under autoaenous pressure, in a range of
from 500 to 1500 rpm for gT)Pélrliéo% 0 ?rgr\ho((!)?“t(;% Sgl E%%r%:nrjr%iritaaqaiﬁgStﬂ%%i?ﬁﬁ’@ &t anslevated
temperature for a period S o 2830 120 KotrEtotfsimabeLtrystalstof it zeafite oiv)collecting the
crystals of the zeolite by fitteatinnor sentiifugation: Hasubiecting the crystals to calcinations and
ion-exchange, (h) mixingzt&g &ﬁgiiteﬁgxy_nthhae\fsizﬂeq;n staoe (a) with a rgfracto[yuindfganic ‘oXide carrier
precursor and an aqueous solution fo Torm'a fhixtire’ tié mixiEreRaviis adnoletiila? Sieve content
from about 10 to about JTWH: (@) lextaldingosferming the mi .xt.'ure from step Ib) to form an
extrudate or formed particle; (d) drying the extrudate or formed particle of step (5.4; (e) calcining the
dried extrudate or formeg dpaéticle OL steé) (d); () loading of the extrudate or formed particle of step (d)
with a hydrogenation'CormpoReHtor BtHBY MBSy REtal bk h étale to praparésal catalyst precursor:
(g) drying the catalyst presexitger of step If): (h) calcining the dried catalyst precursor of step (f) to form

a finished bound dewaxing catalyst.

(1) 5 parts of an N-lowsr alkyi-N-methyl-N'- iscpropyi-
imidazolium cation which has baen ion- exchanged to
the hydroxide form:

(2} 20 parts of an alkali metal hydroxide:
{3) 100 parts of Si0, 10 3.5 parts of Al.0;
(4) 20 parts of an alkyl amine.

- - e A
(i) stirring  the mixture o 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:

(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-exchange.

A
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2.A dewaxing catalyst prepared by the method of claim 1. 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 producingamaxiniized Yieltbofitsemerzett prdduckand: minimized-yield Gfdightgnds 22
feed including straight chajr ightly. br raffins having, 10 or more carbon atoms,
comprising contacting thf%gbe@d’?%ﬁéég:b ?sugpnrgﬁggﬁgn%c%o%%ﬁgﬁss anatéoﬁr@s@{%%wyd‘f@ggﬁwith
catalyst comprising an intBFHEBISRYpBré SisemuRsceiriesiavaarhichris sirepared:acessdingnto the
following steps: (a) synthesizing a zeolite having a mole ratio of silicon oxide to aluminum oxide
greater than greater than about 20: 1 to less than 40: 1, with crystallites haying small broad lathe-like
components in the range of 200-400A, and having the x-ray diffraction lines of Table 2(b) by employing
the following stepsii) cobiriris theftoltowirigTeagents in theamaunts specified to.form a mixture: (1)
5 pans of an N-lower aIky&ﬂNfé@%QMpém_L isopropyl- imidazoiium cation which has been ion- exchanged
to the hydroxide form; (2) 20 parts of an alkali metal hydroxide; (3) 100 parts of S 02 to 5 parts of
Al203 (4) 20 pans of an alkyl amine. (ii) stirring the mixture of step (i) in an autoclave, under
autogenous pressiie, in @ryamge:offram=500tedbea Fpmder & periadof 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
crystals of the zeolite ; (iv) collecting the crystals of the zeolite by filtration or by centrifugation; (v)
subjecting the crysfals to-élEiatioh arrFisntexehanyéorth)mbdngthe zesliteisynthesized in stage (a)
with a refractory inorganic oxide carrier precursor and an aqueous solution to form a mixture, the
mixture having a %?Iecullgé Cigqegveg(g,ogwtent %ym about 10 to about 90 '

s ¢ extrucate or formed particle of sten (d) with =

nydrogenation component to prepare a cataiyst precursor
(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



)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

(f) to form afihishe@fzopnd sawexingivatlyms=Rhedewaxing prrcessRLEAIM fwhetein the zeolite

is SSZ-32X. 7. Thergﬁ ea%gnr% BTQCESS of claim 6, employing a zeolite prepared from an aqueous

solution having a com osﬁ)ion, as synthesized and in the anhydrous state, in 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 eation, ad GL-is:.ther sum. 0§ O, An-Nslawer alkyl-N'-isopropylimidazolium cadon, and 0b,
an amine, the zeolite having the X-ray diffraction lines onI'ablé% g)?\%ﬁﬁ%ﬁ?} {He ﬂ%gPaF concentration

of Qt, is greater thaR te TRolar-dSrtentration of Q. The process of claim 6, wherein Qa is selected
from the group consisting of N- methyl-NMisopropyi-imidazolium cation and N.
IV-diisopropyd-imidazgliym.cation. . The process of claim ynvhereigp Db is selected from the group
consisting %Soprjgﬁ,%&%y%ﬂgggfn yﬁf"%‘]é%b“emﬁ %‘fo&%n@e%gﬁ Y, M8 & $7E8RE< of claim 6,
wherein the zeolite?Ha8 BEEBWE &irft It eRATHtHeIRIrg echfoth ‘8t 306 °F). 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, eoliteljg epr%)z;\\‘r_‘red by merrpal reating at a temperature of from 200C (392F) to 820C
(1508F). 13The proces? of claim 6 wWherelh tha L EdESe ien e iehangern @it Hjdrageagammonium,
rare earth metal, GrotipRlAMetat srGroupy] Bmatal ioms= b4 ol Beoprogess.okclaity. 6, wherein Fare
earth metals, Group IIA metals. or Group VIII metals are occluded in the zeolite, 15. The process of

claim 6, whq:rein s%id feed is selected from the group
4, ne 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
to about 5.
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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, ait/or i esdbersicf . §TherBrapest of el B harsinsaid eacing, 5 qarried out a
a temperature of frf%%@%fa?E%OF and a pressure in the range from about 15 psig to about 3000 psig.
claim 17,

18. The process 0 WHErBIT S, i Prassird s B TaRger T80t 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 tozabout 28 20-Je proeess, of clal ein the liguid hourly space velocity is from 0.5
to about 5. 21. The pro;cgygs, of claim 6, wh?ﬁ%ﬁgﬂﬁgﬁgéb%n“?gé%{&%&%ﬁo@%g &2 %Wbrr}éto
isomerization at a f%ﬁ%‘é}‘ﬁiﬁi’é"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 claim 22, further
comprising hydrofipishi f isomerize duct, 24. The process of claim 23, wherein hydrcfinishing is
carried out abtX a terﬁ?grgt%% %r% tﬁmeeraén%gqe%%rﬁua it g%;%s&n Lﬁ%@%’&?ﬁ% R pFYBEFES the range
from about 400 ps@’?@“&éout 3000 psig. PREPARING SMALL CRYSTAL SSZ-32 AND ITS USE IN A
HYDROCARBON CONVERSION PROCESS Abstract The invention is directed to a method of
making a small cry;st%l S%ZJ%Z z{eJQIi'ggé.l_gwnowp as SSZ-32X. The catalyst is suitable for use in a
process whereby a Hed InCTUding straight EhainARESighty Brached parafinghaviig 40 &r more
carbon atoms is déwWareditgproduee amisdmerizeolpriitiics, withinkgeasegryieldefisommearzed
material and decrepsed-REORYSHIBAN gt £09%. FIOWEA8s e
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