PREPARI NG SMALL CRYSTAL SSZ-32 AND I TS USE N A
HYDROCARBON CONVERSI ON PROCESS FI ELD OF THE | NVENTI ON
wabeos/oiaivention is directed to a nethod of makP@mUS2004/036405
catalyst conprising a small crystal intermediate pore
size zeolite, specifically SSZ-32. The catalyst is
suitable for use in isonerizing a feed which includes
straight chain and slightly branched paraffins having
10 or nore carbon atonms. BACKGROUND OF THE | NVENTI ON
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Sontinual Iy sought. As discussed in U'S. Pat. No.
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780! EAP®-FUSN-BSMISEistindizalEMaRd shergletied Hewaxing is well-
19 known. Other typical zeolites useful in dewaxing include ZSM-48, ZSM-57,
20 $S87-20,EU-l, EU-13, Ferrierite, SUZ-4, theta-1, NU-10, NU-23, NU-87,1S1-1,
21 I181-4,KZ-1,and KZ-2.

22

23 U.S. Pat. No. 5,252,527 and 5,053,373 disclose a zeolite such as SSZ-32

24 which is prepared using an N-lower alkyl-N-isopropyl-imidazolium cation as a

25 template. 5,053,373 discloses a silica to alumina ratio 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 5,252,527 is not restricted to a constraint
28 index of 13 or greater. 5,252,527 discloses loading zeolites with metals in
29  order to provide a hydrogenation- dehydrogenation function. Typical
30 replacing cations can include hydrogen ammonium, metal cations, e.g., rare
31  earth, Group lIA and Group Vil metals, as well as their mixtures. A method
32  for preparation of MTT-type zeolites such as SSZ-32 or ZSM-23 using small
33 neutral amines is disclosed in U.S. Pat. No. 5,707,601.
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neutral amnes is disclosed in U S. Pat. No.
5,707,601. -1-U.S. Pat. No. 5,397,454 discloses
whyasoeamver si on processes enpl oying a zeol i t ePETIUR2084036405
SSZ-32 which has a small crystallite size and a
constraint index of 13 or greater, after calcinations
and in the hydrogen form The catal yst possesses a
silicato alumna ratio of greater than 20 and | ess
than 40. U.S. Pat. No. 5,300,210 is also directed to
hydr ocar bon conversion processes enpl oyi ng SSZ-32. The
SSZ-32 of U S. Pat. No. 5,300,210 is not limted to a
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crystallinity, altered Argon adsorption ratios,
ihcreased external surface area and reduced cracki ng
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DESCRI PTI ON OF THE PREFERRE
19 32X. This catalyst possesses, in comparlson W|th standard SS8Z-32, less

20 defined crystallinity, altered Argon adsorption ratios, increased external

21 surface area and reduced cracking activity over other intermediate pore size
22  molecular sieves used for isomerization. Use of this catalyst in isomerization
23 resultsin a higher lube product yield and lower gas production.

24

25 BRIEF DESCRIPTION OF THE FIGURES

26

27  Figures 1(a), 1(b) and 1(c) illustrate comparisons between the x-ray diffraction
28  patterns of standard SSZ-32 and SSZ-32X. '
29

30  Figure 2(a) and 2(b) illustrate a comparison of yield and VI characteristics for
31 use of S8Z-32X in Isodewaxing, compared with that of standard SSZ-32.

32

33




Cat al yst Preparati on Novel SSZ-32 zeolites can be

sui tably prepared from an aqueous sol ution containing
waousoed4pf an al kali netal oxide or hydroxi dePCEHIS2004/036405

al kyl am ne (such as isobutylanm ne) an N-| ower

al kyl -N - isopropyl-imdazoliumcation (preferably

N, N -di i sopropyl -i m dazolium cation or

N-net hyl - N -i sopropyl i m dazolium cation) which is

subsequent |y ion-exchanged to the hydroxide form an

oxi de  of pai MRS BE&fRI AR W ERIE-Ee: AEMT AN ¢

cdval ently dispersed on silica), and an additi onal

oxi dgaf@fyss bld .ahe reaction mxture should have a
con‘poesl,t%t)? onL%%?%é?nm of nole ratios falling within the

fol 1 owi ng ranges: Table 1 - Conposition of nole ratios
S 20-1ess than 40 30-35 OH .
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i c@ﬂ@lpn@imxtd@m}ﬁ@@um. Te. re@imema’kt?gze stHﬁ?ldrﬁévaE composition in
n t : , rhe. r e.from2 to about nine
e e fos el G 308 Bhbrs. e o
8 785,947 -3-(herein incorporated by reference)

fescribes how a zge)l j eC:%}(rﬂatolgleusoinso{rrﬁgPeorgutios

16 :

Broad Preferred

SiOz /Al,04 20-less than 40 30-35
OH- /SiO, 0.10-1.0 0.20-0.40
Q/SiO, 0.05-0.50 0.10-0.25
M+ /SiO, 0.05-0.30 0.15-0.30
H, O/SiO; 20-300 25-60
Q/Q+M+ 0.25-0.75 0.33-0.67

17

18  wherein Q is the sum of Q; and Q,,

19 {

20 Qais an N-lower alkyl-N'-isopropyl-imidazolium cation (preferably an N,N'-

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

22 Qpisanamine. Isobutyl,neopentyl or monoethyl amine are suitable examples

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

24 amine, Qy, must be greater than the molar concentration of the imidazolium

25  compound, Qa, Generally the molar concentration of Q, is in the range from 2

26  to about nine times the molar concentration of Qa. U.S. Pat No. 5,785,947
-3-



enpl oyi ng two organi c sources, one source being an

am ne containing fromone to ei ght carbons provides
wa@k@nioidlgant cost savi ngs over a nethod in whi BOT/URE04/036405

guat er nary anmmoni um i on source (such as imdazolium

is the only source of organic conponent. The

conbi nation of the 2 organic nitrogen sources allows

the possibility of the primary tenplate (used in

smaller quantity) to nucleate the desired zeolite

structur,e_and then the amine to contribute to filling
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ani ons include hal ogens, e.g., fluoride ori

B onPéaIniY Eoriteris ey dr oxi de. acet ate, sulfate,
garboxyl ate, etc. Hydroxide is the nost preferred
anion. The reaction mxture is prepared using standard

3ol Mis @n gikah sekal ish PraierAbly godism orpglassiims Jiheeganis cation
akl untapouiviecH &ts hHs sblﬁé‘ébf P8 qﬁb?éh\érr)ear'ngfblrmfdﬂ'ﬁo“ employed

alum nates, alum na, and al um num conpounds

&P unfaLPROVide hydraxide ok | i ca col | oi ds ( preferably Nal co
1@56 coIIO|d sol al though other brands may be used )

Al , and other zeolites. n a preferred nethod

of p?%%ﬁ?tl(’ﬁgm@@@ﬂ?'t’f@asgzhgQDKStaWéafr@@v@XWfﬁjr'ﬁjprtefﬁmbly derived

18  from a compound of the formula

20

22 . Fana N P
24 o RN Nwr;'x_z{\ A8
26 - o
27

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

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

32  Hydroxide is the most preferred anion.

33

34  The reaction mixture is prepared using standard zeolitic preparation

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

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

-4-



provi di ng sources of alum num oxide to a zeolite
synthesis m xture wherein the alumnumoxide is in a
weowaloe1td y di spersed formon silica all ows zePCT/USR04/036405

with increased al um num content to be crystallized.
Increased al um na content pronotes isonerization. n

anot her approach zeolites of pentasil structure and

| oner silical/alumna ratios (approximtely 10) can be
used as al um num oxi de sources or feedstocks for the
synthesis of zeolite SSZ-32X. These zeolites are

recryshal én'icé%u&ﬁs gﬂ%fé?% §§%o%%é3 @H déo‘? altﬂg@ olher, o

presence of the organi c sources escr | :
Mor d@’ﬁﬂ@semahéeﬂéf?cf)/éln (3@ Jzeasldi atesr zeokitss.i t ute two such
ugeful sources of al um num oxi de or feedstocks. These
| atter zeolites have al so been used in the

¢t ysina nrefeged sietisid of SRepagng AeblIRSHBZ-32Y, Be hBat foulbthat
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CHoG muﬁ@es@wmd Qatiasesbeaabayef i ned | n J. Catalysis
&/, page 218) of 13 or greater and preferably fromto
22. Determ nation of Constraint index is also
di sdVgrdenits andiiergerilaeolitag constitutsiyolsieh uaefgl&mer&b of

1|50V\Ed'drﬁ‘i‘é|uﬁ1rbﬁld%ro¥ feRblobke . ﬁe%g J[%lfer Q%cﬁl?e%l ha&ﬁ als% 398n L8 in

decr eased ape sel ecti vi
1§emib Prwaf{a@aatroa 1of Z8M- § anéa?@tm -dh$U iSnPel. Mong; 563,024t i cs
1&s shown in J. Catalysis 99,327 (1986). n addition, a
zeolite ZSM 22, éU. S. Pat. No. 4,481,177) has been
Boukapgherreleaee ppproatha weraimtESIraBuh bxidEteima &valently

R o PP B e e B B8 e 55 EPEPT el
20 manufactured by Nalco Chem. Co. under the product name 1056 colloid

21 sol(26% silica, 4% alumina). In addition to providing novel SSZ-32 X with

22 high aluminum content, use of the sol generates crystallites of less than

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

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

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

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

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

30 decreased shape selectivity. This has been demonstrated for ZSM-5 reactions
31  involving aromatics as shown in J. Catalysis 99,327 (1986). 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-



produced a catalyst with a constraint index of 2.6.

This is a surprisingly low value for this materi al
wa@rawsi4nther studies which indicate that it i SPEI/US20Y4/036405
selective 10-ring pentasil (Proc. of 7th Intl. Zeolite

Conf. Tokyo, 1986, page 23). Presumably the _
balImlling leads to a | ess selective but nore active
catal yst, by virtue of producing smaller crystallites.
So it is surprising here, that smaller crystallites
mai ntain high selectivity in the case of SSZ-32X
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is typically greater than 1 day and prefera
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€2 y sdidihb teadri QAo AN LR dyHIB PRV eRf; rﬁgssﬁﬁﬁ'aeoc@lﬂgon in the
]u?ssu?ly in an autoclave so that the reaction m xture

8WFect to autogenous pressure. The reaction
mxture can be stirred while conponents are added as

as during crystallization. Once the zeolite
}Vﬁsy sthg reafiandNikgrisdnaintpived i agelsyaiad tamnesatyregattibthed

fa onarydigls bemetAeBite BrefoHhed. Whét%ﬁfb@%ﬁ@reg@ GRYhE Al drothermal
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to obtain the as-synthesized, zeolite cryst

H yighgusi &h degrisente: tB@ibP%btrWQd CatThgrorvsiglirefipepasiod is typically
20  greater than 1 day and preferably from about 4 days to about 10 days.

21

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

26

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

29 filtration or centrifugation. The crystals are water-washed and then dried, e.g.,
30 at90° C. to 150°C. for from 8 to 24 hours, to obtain the as-synthesized,

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

32  subatmospheric pressures.

33



subat nospheric pressures. -6-During the hydrothernal

crystallization step, the crystals can be allowed to
woc@boaties spont aneously fromthe reacti on m xt BEBEUSINEL036405

reaction m xture can al so be seeded with SSZ-32

crystals both to direct, and accelerate the

crystallization, as well as to mnimze the formation

of undesired al um nosilicate contam nants. SSZ-32X can

be used as-synthesized or can be thermally treated

(cal ci ned Usually, it is desirable to renove the
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applications in which a hydrogenati on-dehydrogenati on
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enhancemne T Sorer | zatt on an on oggcracklng
&tivity) include magnesi um | anthanum (and other rare
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19  vanadium, molybdenum, rhenium, nickel, cobalt, chromium, manganese,

20  platinum, palladium (or other noble metals).

21

22  Metals added to affect the overall functioning of the catalyst (including

23 enhancement of isomerization and reduction of cracking activity) include

24 magnesium, lanthanum (and other rare earth metals), barium, sodium,

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

26 might also be employed to modify catalyst activity include zinc, cadmium,

27 titanium, aluminum, tin, and iron.

28

29  Hydrogen, ammonium as well as metal components can be exchanged into

30 S8Z-32X. The zeolite can also be impregnated with the metals, or, the metals

31  can be physically intimately admixed with SSZ-32X using standard methods

32 known to the art. And, the metals can be occluded in the crystal lattice by
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can be physically intimately adm xed with SSZ-32X
usi ng standard net hods known to the art. And, the
woredodlos21ie¢an be occluded in the crystal |atti ceP@lyUS2004/036405
-7-having the desired netals present as ions in the
reaction m xture fromwhich the SSZ-32 zeolite is
prepared. Typical ion exchange techniques involve
contacting the SSZ-32X with a solution containing a
salt of the desired replacing cation or cations.
Al though a wde variety of salts can be enpl oyed,
chl og. Noli ' [ | £ S ..
o e AR B kg Bk 5P e o KA EReadtiE Pl HoiPunicn
eX chhtn@S4-3T revlitpue pramaeeddi scl osed in a wi de variety of
patents including U S. Nos. 3,140,249; 3, 140,251; and
3, 140, 253. lon exchange can take place either before
ot aTypical BEAxERXdededmictiendvolvEobhtaviingyghe S8Z:82X with 4

| : : | aci Lan.
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t@npe Mmemae'steréngltsr@nfheoemlﬁSye@ chloriceiscunt oiﬂile{:s@alidtf&st gitrates,
h - . ar_iner as

S0 3R 2o B LRl o6 BRGGhe

for {eehiigees apé discloeed mregvidg vareyoflpdtentd Sichoingd). SoNos.
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copet AP PSS S LTG5 PR VAL AR o RGPt Bah P e st
The 882re32 Xftecdbs-B2X desalcindged above is converted to
k4s acidic formand then is mixed with a refractory

I norgani c oxide carrier precursor and an aqueous

$2| uFdllowingocohtachwih thiexdaliselutidmef the desines rehcing oationsSSZ-
ef Ly..aci di T ' . eptizin o

B ere2C il Weho i Rl Bh 8 B e e BB REDFB ey oo

iy Getochosicd! 5f Gr Aliei wgshires SSZeA2X dap behreldiredipe nbuines gas

4 at L : . .
o S R i S P
1®acteingieg firatet fcadSshaams] os Jnordvdd podace aattalyétdlly active product
. L . . Cerial h
B B R RSt ol e RS ety
d&cur naturally or may be in the formof gel atinous

B P §859¢ 805 v e b PELALRE R o
20  is mixed with a refractory inorganic oxide carrier precursor and an aqueous

21 solution to form a mixture. The aqueous 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 oxides.
27  The latter may occur naturally or may be in the form of gelatinous precipitates,
28  sols, or gels, including mixtures of silica and metal oxides. Use of an active
29  material in conjunction with the synthetic SSZ-32X i.e., combined with it, tends
30 toimprove the conversion and selectivity of the catalyst in certain organic

31  conversion processes.
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material in conjunction with the synthetic SSZ-32X
i.e., conbined with it, tends to inprove the
waeomsmsdieon and sel ectivity of the catal yst i nPCEHUBZNN4036405
organi ¢ conversi on processes. -8-SSZ-32X is comonly
conposited with porous matrix materials and m xtures
of matrix materials such as silica, alumna, titania,
magnesi a, silica-alum na, silica- magnesia,
silica-zirconia, silica-thoria, silica-beryllia,
silica- titania, titania-zirconia as well as ternary
CP ”p§§Zt3FRr?§ c&HﬁBnlg%oﬁlgbén‘éa Wit Zgﬁﬂd@%étﬁf Ha?érlals and mixtures
l'i ca-al um na-zirconi um na- magnesi
52 | i efamatey mesariglsAucten istica, Pﬂtémh@,ttrtama crmgnbaa; slhdalfaéumlna
for Y [
p:?e?%e'?d;ae a%H%é Xs”l%g%ﬁ?oﬁ@?lig?tthdrqé Sma-t%?}{]llaé @ﬁ"ﬁﬂ- fitania,
i% pfﬂggﬂaw@ortl@aawaﬂ peteahay tonpeodionsshanaesitter- abimina-thoria,
t f hesi. s
B A SuRRLLALARS rca%Wnlnﬁg{r{%ﬁﬁe%”}ggH@%]llé%rg%%nes& zifonia.
o3 ep’élif%mﬂtm canbe hm’tﬂlg fom pfreeme'at Indime lmtahUdvaersloh |tt1e

St at G @d%h@&%ﬁem&ﬁ'a@ Fl'uﬁu \flﬁ:? l?tylsb RESIR, JRANS s

pif ] a@f ﬁﬁ?léiﬁﬂqgmvgmr& Dma‘@ytl@e&fogaances dtlirur@ tbesl actThlesysthasis pf
rgay 8§87 1hk! \ﬁgﬂ §sod d rﬁ'llf%az%’tgry &e;?éqlﬁ cg%sggrxg%%?o% e@vg\ g% of

th neta nac erials Ccan “su
bﬁ | LRIAP&ratien inoHge mlldtsh@e &nogxchange wlmciverashlemed by thermal

o Vezﬂe&‘ﬁs"%?r%? dﬁﬂ'ﬁ} Wit 2 el légﬁ olﬁt?cﬁ]égﬁds 8%% a@@ﬂﬂ,%flwr%@ a

econom cal usi ng
the $3étt~°@|®f>n r @bﬁasluw mastrb@querrwltq retdeve! the 8SHEX; haw aded
J(@veW[ §Rid ncorporated into naturally occurring clays,
entonite and kaolin. These materials e.qg.
ays oxides, etc., function, in part, as binders for

L e Iﬁ%t@bﬁzétenéls %blggg}v‘é s QRERY | dc%nﬂ'{)lctﬁ% %‘n{éﬁnt of.

avi ng go crus stren because I'n
Teef i ¢anMeysionén @ givan psaceps sothabprogutis ean bei obtained egbnomically

ey AL

c Aeolitegnatbrals hawe kgendegerpaeated mﬁosamwymctum:mgmays e.g.
f?’b Eiﬁgﬁérﬁtfgﬁﬁkgééﬁgﬁ?g% Fdaf’er %Veegtdlag)g, %(?&!gﬁgt%.,tfunctlon, in

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

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

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

23  powders which cause problems in processing.

24

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

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

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

29  constituent is halloysite, kaolinite, dickite, nacrite, or anauxite. Fibrous clays
30  such as sepiolite and attapulgite can also be used as supports. Such clays
31 can be used in the raw state as originally mined or can be initially subjected to
32 calcination, acid treatment or chemical modification.

33
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famlies include the sub-bentonites and the kaolins
commonly known as Dixie, MNanee, Ceorgia and Florida
W@ b@g®4n4 ot hers in which the main mneral conBCT/USENL/036405
is halloysite, kaolinite, dickite, nacrite, or
anauxi te. Fibrous clays such as sepiolite and
attapul gite can al so be used as supports. Such cl ays
can be used in the raw state as originally mned or
can be initially subjected to calcination, acid
treatment or chemcal nodification. -9-The mxture of
SPZ- PRkt RESL3 5@ hdISndP CaR He FMrRd ‘%t% GRae’ Qz{rfeﬁ; of
of physical shapes. General |y speaking, e mxture
can BYsiGel shapes oPenerinshaskins  the migreenande iothesform btie d
od S I LG I.Ze
ST o dorp/BlandR, B PSRl ST, &) RARbE Rl
ahd B%rﬁ?létsmeﬁégw@ﬁt tq pags g’é@wh(a@-ﬁéﬁQShs(Efvleé iscrenn end bs
Wher RtdiRgd 67h abYadshi (FyIED sHedn. W%e@%h@bébtﬁé‘cétgﬁbgg olded,
bi nder ude

with an organi c binder, 'the m xture can be ex
b@f ofecharsAVRYirugipn with @a csganisehindes) the nuxtlesccaarid extraced

ext r yergrt dr?%‘&%}?ﬁeg %F?QA@IR/' PRd ShE AB el o r%ér]%%?)@ kRS also

stabilize the crystalline’lattice to atta
aki dRe stermedr Stafiming helerastabilize thaerystativenatliceytotatiadit ot
I Ngeigal £ j ure
T T e Rl Bod ARG
pRriP@se@fesime ranging fromO0.5 to 5 hours, or nore,
{p produce a catalytically active product especially
useful in hydrocarbon conversion processes. The
&kt r yalginatist tepwetatwe aaydgngensem BE0 taif tAHEF. Caleidatibnusayng
te ' [ : [ j |
o B B RO ST ey FcReoo pleligea
tesi i Yiically actyr i digheareciallymessilyn hygireesrkan condersiooup
M| | pgBtaksat once, as disclosed in U S. Pat. No.
4,094,821 . The Goup VIII netal is preferably
bq’atinum pal |l adiumor a m xture of the two. After

{ padimextirudb d?‘btaﬁfcie?rhafﬁgré g@tﬁﬁgﬁgﬁﬁ%did&in@ig te@nidUd&dukn
’9 8as gst irgp(?egw%{igrg,%t?lsa Grro%;ronvul metacl) to enhance the hydrogenation

19 function. It may be desirable to coimpregnate a modifying metal and Group
20 VI metal at once, as disclosed in U.S. Pat. No. 4,094,821. The Group VIII
21 metal is preferably platinum, palladium or a mixture of the two. After loading ,
22 the material can be calcined in air or inert gas at temperatures from 500 to
23 900°F.

24

25 Feeds

26

27 The instant invention may be used to dewax a variety of feedstocks ranging
28  from relatively light distillate fractions such as kerosene and jet fuel up to high
29  boiling stocks such as whole crude petroleum, reduced crudes, vacuum tower
30  residua, cycle oils, synthetic crudes (e.g., shale oils, tars and oil, etc.), gas

31 oils, vacuum gas oils, foots oils, Fischer-Tropsch derived waxes, and other
32 heavy oils. Straight chain n-paraffins either alone or with only slightly

33  branched chain paraffins having 16 or more carbon atoms are sometimes

-10-



Feeds The instant invention nmay be used to dewax a
variety of feedstocks ranging fromrelatively |ight
wal@siokdiat e fracti ons such as kerosene and | et PETY&EB2004036405

to high boiling stocks such as whol e crude petrol eum

reduced crudes, vacuum tower residua, cycle oils,

synthetic crudes (e.g., shale oils, tars and oil

etc.), gas oils, vacuumgas oils, foots oils,

Fi scher - Tropsch derived waxes, and other heavy oils.
rahght ch garaffins either alone or with only

PPHP RERES BRXE erfaedsions holtsigber Citer éeedstock

car bg@h@élqmnmg @b SRTBEUTBS0°F Kice SR &Qs MP uQ@Ju?'be f@% of
often be a 0+ feedStock

mg Fhe feedstock wll
nePgpif rﬁSP@ﬁWESQUMW@‘&Bﬁﬁﬂa§§0ﬁoyﬁﬁﬁemﬁm@ﬁﬁé$$0|Is
V\ll I p&tﬁblﬁéri}b/usl@ﬁjl Wtﬁ@va‘;’{g dRtiige Stoeauch4aniiddis @%tngte B

However process IS artl cul arl

e
P BRI o508l KaicseneY, arbIce i Sk Wbt Y St neating off

dé St hhd ether @étMeleSirddnehd dhdta MBaBpQht ahd HKHEREMRR 1o BEC
t fuels, lubricating oil sth)gcﬁ heati ng "o |Ist%g§

of hefatgialigd W'Ht"écwaa%?W%ﬁ@awwspéuprl%napn giegks will

va3 sc@sricrallyRedbbr 25°CRi48b G, )n&@ré/\hédyuylaswetﬂsﬂc | (BOO°F).
Lubricating oil” stocks w |

s ecjfication |i
nef¥irPRropeised éFS}&b% ALFHEONVERISH Founce qﬁﬁ@km@fdalmkywd and
a@ovasé% B6hed B&flate- Hactidhedi r%ﬁ@@ﬁ%?%lly%&ﬁ&ﬁ sf@%ﬁc%t

ifnvenlent ource of stocks of this kind so of

he?Mards Pf Vapvd- P@%ﬁﬁ%ﬁ@%@%@%ﬁéﬁhewmt prpcesswili n

$2 gNhdri@a@nbe arml@)mt @e@éto&l@é@ﬁté'hm@ﬁér@ﬁﬁﬂs rE‘ieﬂn-ghﬁaphthenes
§edst ock” of the present process will normall 'C

131 c¥QeREe RIS Bﬁ?%ﬂcmlﬁgwmpqu. g Wi %Wh’%@ntlﬁ'a}ﬁm%@ﬂe@

& ONEiGiher eaIscUe R YiC bér‘éfﬂﬁ@ &ﬁ@gmﬂ?/ é%cm& ﬁ‘ar@fﬂns which
i bst antl al prOPJ\IOI‘tI on of her nol ecul ar wel g

r af S iedne ?@Wtyre&fmﬁc eestprRir g ePioesssIng, the -
Wntpiarbﬂﬂhﬁaﬁ@th*ef},ﬁ N@Weﬁtﬂbé‘b@raﬂfnstdﬁéerfgé%@%%é%km@&' ng
roces |nq e nparaffins and the slightly
G S (918 [P GR TaIREAE IR SRJUBRLE 02 low
Wdf\ﬂﬁfo@ﬁ)kprﬁ%éto The H%Heb%%r@clhﬁ@@ﬁlcﬁ%k@lfrb & ﬁo%@x}eﬁ:hm}lted
t‘ontrlbuteto a low viscosity product. ree

¥ ack hgt RYEl Foedusts @V’VE@%WQ Poinjs t?ﬁ"?"éﬂ"aé@ the &gedsleek
30 elid réduchd, aRsteby pReauivivg thobtdndehidRiii &F the fWsbhat of

épe f eedst ock

22  Typical feedstocks include hydrotreated or hydrocracked gas oils,

23  hydrotreated lube oil raffinates, brightstocks, Iubricating oil stocks, synthetic
24 oils, foots oils, Fischer-Tropsch synthesis oils, high pour point polyolefins,

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

26  waxes.

27

28 Conditions
29

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

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

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

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



is reduced, thereby preserving the econom c val ue of
the feedstock. Typical feedstocks include hydrotreated
worookpariacr acked gas oils, hydrotreated | ube oPCT/US2004/036405

raffinates, brightstocks, lubricating oil stocks,
synthetic oils, foots oils, Fischer-Tropsch synthesis
oil's, high pour point polyolefins, normal al phaolefin
waxes, slack waxes, deoil ed waxes and mcrocrystalline
waxes. Conditions The conditions under which the
isonerization/demaxing process of the present

i.ncl ude a

i ener al |
t DB B td e e e P ho A ey ogil Gt erniassos sz
F2 t Og@’lw@lly fidBDEHoLaD! ]g ta abb@t&@l,l merd preferaddpiibm fJa%o&tQ) aRPaHout
r pressure is from about

0 5o ThesoltGtie BoSiefraty fartiafaliin o ssasis of e The
v43| olydrygetiio |hp@yocambra]gettbrpgefe&fbgaaw\@trh?/a gér%ﬁlfﬂiﬁgé'%o@Z@OO
t t er.a rom abou 0 u

g TE’@%QB%? @Fagg Frid¢ %ﬂgﬁp DercRgrel Bfrenarbana Mok

peB esprefgaty er@b@gﬂBOOT@QbM@OO@Q@n@é}d RMSIE LA T-D BB barrel
r4/3t| o preferably falls within a range from about 2000

[0cai%M900" st andard cubic feet per barrel
h&drocarbon nor e preferably from about 2500 to abgut
00.standard_cu er barrel hydrocarbon The
é)odﬂ;ﬁ Piggu tﬁ&ﬁﬁrpé% Ay ORITPS N dreptac 3k
10 eatyeidofisshing. hyxdrr@ﬂndﬂmsrhhman E@@oﬁ%ﬂf&i‘anuﬂb&hé@euﬁﬁﬂne

t Il t t he presence of
¢ PSR Snpie Pisho ey catBlvatofor BXaRmAIR B imum

tn adluminaa Th@lm@dda»memﬁg Bars bé Bgrie@butes aQ&hbér@ﬁJr@Hﬁ frékh aBout

EHCE R TN

Wdrpﬁig nmmomgshmg ihfihis niEARBEE descrides i, iPedahple, OY. Pat.
at.. 3,85 |ch i s incor porat ed

ﬁge(:r g?h%o% @?'8'? ?HE‘éorp‘ﬁ?éﬁéﬁ@” hEI&PRthesi s of a

18 eadline zeolite (in reference to the x-ray

fgffraction EXAMPLES

18

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

20  pattern) SSZ-32X is really synonymous with crystallizing a very small crystal

21 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 SSZ-32 as well as SSZ-32X are examples, as the

24 Si0/Al03 ratio diminishes (greater wt% Al in the zeolite product) the

25  crystallite size also diminishes.

26

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

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

29  value is divided by a reference intensity and multiplied by 100%, or 100 x I/lo.

30

31 Figures 1(b) and (c) superimpose the SSZ-32X plot on the standard $S82-32

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

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

-12-



pattern) SSZ-32X is really synonynous wth

crystallizing a very small crystal exanple of the
waQewbiodta44 The x-ray diffraction pattern broadePGT/aS20041@36405

crystallites are reduced in size. n general, for the

system of MIT structure zeolites, of which standard

SSZ-32 as well as SSZ-32X are exanples, as the ratio

di m ni shes (greater wt% Al in the zeolite product) the

crystallite size also dimnishes. Figure 1(a) conpares

the SSZ-32X peak occurrence and relative intensity

st andar d, SSZ-32, tive intensity i

obe ot ARl Of bty 65253 JabBI i opdtui ek widt so
r?ef ethatigiejor peakasif ISEZe8RK and stanplar €8SP¥8200890 bedgasily Sompared.
Iélo. Figures 1(b) and (c) superinpose the SSZ-32X
pt ot on the standard SSZ-32 plot, clearly show ng the
mat ch up of majTableEaks Pekk fstigy of SthndhreVESA320r €
ditailed portion of Figure 1(b). Table 2(a) shows the

ak listing and relative -12-intensity of peaks of

fLZ?d%?oE’SSeéﬁs R g o T L
easi |y conpared. Tabl g 2(a) (A) Peak Iistumg)ﬁﬁo@tandard
SSZ-32 2 Ttheta—4 spac:n" Rel-at-ive! |
(1/10) 100 7.9 19.2 8.2 1028 24 8.9 10.0911 11.4
7.8 20 14760521519 5595 4 54141824882
10.6 4.52|69 2094 4.43 11 108 24

8.9 10.0 11

1.4 7.8 20

14.7 6.05 2

15.9 5.59 5

11.4 5.41 4

18.2 4.88 12

19.6 4.52 69

20.1 4.43 11

20.9 4.25 70

21.4 4.15 9

22.8 3.90 100

23.9 3.73 53

24.0 3.70 58

24.7 3.61 50

25.2 3.53 36

26.0 3.43 42

28.2 3.16 11

204 3.03 7

31.6 2.83 13

-13-



20.9 4.25 70 21.4 4.15 9 22.8 3.90 100 23.9 3.73 53

24.0 3.70 58 24.7 3.61 50 25.2 3.53 36 26.0 3.43 42
wQ@2003/0&136 11 29.4 3.03 7 31.6 2.83 13 -13-1 Te@I/8S20HY36405

- Peaks in as-made SSZ-32X 2 2 Theta d-spacing

Rel ative (A) Intensity (% (l/lo ) 8.03 11.0 33 8.83

10.0 6 11.30 7.83 20 15.71 5.64 3 16.34 5.42 3 18.09

4.90 7 19.54 4.54 33 19.67 4.51 20 20.81 4.27 31 21.21

4.18 14 22.74 3.91 63

Table 2(b) — Peaks in as-made SSZ-32X

2
2 Theta d-spacing Relative
(A) Intensity (%)
(o x 100)
8.03 11.0 33
8.83 10.0 6
11.30 7.83 20
15.71 5.64 3
16.34 5.42 3
18.09 4.90 7
19.54 4.54 33
19.67 4.51 20
20.81 4.27 31
21.21 4.18 14
22.74 3.91 63
23.91 3.72 100
24.54 3.62 24
25.99 3.55 34
25.87 3.44 31
26.91 3.31 5
28.10 3.17 4
29.34 3.04 5
31.46 2.84 8
31.94 2.80 3
34.02 2.63 1
35.22 2.55 17
36.29 247 16
3

. -14-



23.91 3.72 100 24.54 3.62 24 25.09 3.55 34 25.87 3.44

31 26.91 3.31 5 28.10 3.17 4 29.34 3.04 5 31.46 2.84 8
wW@2009443480 3 34.02 2.63 1 35.22 2.55 17 36. 29rCT/0%2006036405

-14- EXAMPLE | SYNTHESI S OF SSZ-32X A preparation of

the desired material was synthesized as follows: A

Hastelloy Cliner for a 5 gallon autoclave unit was

used for the m xing of reagents and then in the

subsequent thermal treatnent. At a rate of 1500 RPM

and for a period of hour, the foll ow ng conponents

re_g h dded in the order of
SCFWP%*IBE%%&&S@Z%} lar solution of NN
Dpi sopropyl i m dazol i um hydr oxi de was m xed into 4500
ter

I BT B 7 R e e SOV TER A cfish astaloy
i znn %mbafmﬁe@ deflot Betobyds oni s mwdrforume rngxuﬁg eﬁadgents and
ex ange res I ans
o ens S P as et Mot roaliBt % iate el 00 i fid for
aede erid0& 0% gb@ﬂﬁneqénowgp@naooh@ﬁt@ 700 hﬁbtedi ek tr(e%%%een

wh eag%f“ TdF Freesdrscti Ry AE Tt er dioles RAA ARN®

cencmédpa&pwmm@ézdxnm r@moa@emgstmuee@mmadmegrémk af water. The
T TR NIRRT XS SN

abosedbdeguaity wdigon-exchanged to the hydroxnde form using BioRad AG1-X8

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

12 AS-30 (30wt% S;0;) were added. 1080 grams of Nalco's 1056 colloid sol

13 (26wit% SOz and 4 wt% Al;O3) were added. Last, 181 grams of isobutylamine

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

156 Qp must exceed the molar concentration of the imidazolium 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 time. The system was

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

20  collected 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

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

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

25 that the new product of Example 1 is essentially related to SSZ-32 but has the

26 diffraction lines considerably broadened.

27

28

29

30

31

32

33
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reacti on was taken up to OC withan 8 hour ranp up
tinme. The systemwas stirred at 0 RPM The reaction
woa®soerind nat ed so that a product was col | ect ePICHUBI04/636405
hour sof heating. The solids were collected by
filtration (which goes very slowy; an indication of
small crystals). t was subsequently washed sever al
times and then dried. The material was anal yzed by
x-ray diffraction and the pattern is shown in Table 3.
A conparison is made with the nore standard SSZ-32
data presented in Table 2(a)rmfzit can be seen that
the new product of Exanple 1 is essentially related to
S&7-32 but has the diffraction |ines considerably

D e R et o
6 10 11.30 7.83 10 17 1480 6.11 1 2 15. |/ Sirterfsityd %)
16.50 5.37 3 5 18.10 4.901 7 12 19.53 4.p45 41 71
20.05 4.428 6 shoul der shoul def 20.77 4. p77A/x$40)
gi 2(7) ;‘r ég% ;8_]@222. /1 ?1.%%5 ole 1Uq515. op o. /%—b/ Y9

8.80 10.05 6 10

11.30 7.83 10 17

14.50 6.11 1 2

15.75 5.63 3 5

16.50 537 3 5

18.10 4.901 7 12

19.53 4.545 41 71

20.05 4.428 6 shoulder 10 shoulder

20.77 4.277 41 71

21.30 4171 7 12

22.71 3.915 58 100

23.88 3.726 57 98

24.57 3.623 30 52

25.08 3.551 25 43

25.88 3.443 27 47

26.88 3.317 5 9

28.11 3.174 6 10
3
4 Ina concern that the product might be a mix of small crystals and
5 considerable amorphous material, a TEM (Transmission Electron Microscopy)
6 analysis was carried out. The microscopy work demonstrated that the product
7  of Example 1 was quite uniformly small crystals of SSZ-32 (the product was
8  88Z-32X) with very little evidence of amorphous material. The crystallites
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25.08 3.551 25 43 25.88 3.443 27 47 26.88 3.317 5 9

28.1 1 3.174 6 10 n a concern that the product m ght
wheood/omni4 of small crystals and consi derabl e aPGI/pRmO$E036405

material, a TEM (Transm ssion El ectron M croscopy)

anal ysis was carried out. The m croscopy work

denonstrated that the product of Exanple 1 was quite

uniformy small crystals of SSZ-32 (the product was

SSZ-32X) with very little evidence of anorphous

mat eri al . The crystal Iites -16 were characterized by a

spread of s oad onents in

G Hott A R GPraaTe STl (R AT SOP SomBoRAT ke

pe odkHgeWwR 302200 EP@GMB&E X hﬂ&‘ow\@@y edtio@f tHxeoplct whs\Bas

g;\lcined to 100 Fin air wwth a ranp of 1 deg.
mn(l.8F/ mn) and pl ateaus of 250 F for 3 hours,

1900 ERAMPLE32 hours and then 100 for3 hours.. The

cgl cined material retained its x-ray crystallinity.

The cal cined zeolite was subjected to 2 ion-exchanges

a6 200e brddust d1ExbirfleN Bas escihebtobiel@0° e vithsd samp of 1 deg.

d b 7. Th d

Et CPIRCLAET aa Sletts R aST R a3 Rt PBRSREA Y ond

nBas tHe@MEODF Mﬁsaogxggaéedlmnusrmerm f&éih%cpltmmij'tﬁry%talhmt
escr n roau

hé Eg 'a'ﬁefi5%%%%\%{8%?@%%%@&@00@0 ﬁ@%ﬁﬁd&naf Sgé“m

30. 8$h)%)b A h@ise@hﬁiré\MUsl}desentfemﬁn %ZPQZN? (583%23@001 el ien

e en the rel atlve r ures o and

3 R R Cet e U o B TR rpkoRsy e g ogements

62 é)swleﬁe &alged, ushmara @s@r@iﬁuﬁﬁé@ﬁ@d&@ec{ in 51,26;2 SEMJReflew
t cont r ast r nventil ona

o piotuat S pa PRLETRE 1aSpetibl ofBeos v Eomytinid) oS-

het wegn 0. 35 and 0.45. The SSZ-32X of Exanples 1 and 2

ggm)nstrat es an Argon absorption fraction of 0.62. The

ternal surface area

The Ar adsorption ratio for SSZ-32X (Ar adsorption at 87K between the
17  relative pressures of 0.001 and 0.1)/(total Ar adsorption up to relative
18 pressure of 0.1) is larger than 0.5 and preferably in the range of 0.55 to 0.70.
19  In contrast for the conventional SSZ-32, the Ar adsorption ratio is less than
20 0.5, typically between 0.35 and 0.45. The SSZ-32X of Examples 1 and 2
21 demonstrates an Argon absorption fraction of 0.62. The external surface area
22  of the crystallites jumped from about 50 m?/g (SSZ-32) to 150 (SSZ-32X),
23  indicating 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
26 0.035 cc/gm, as compared with about 0.06cc/gm for standard SSZ-32.
27
28 EXAMPLE 3
29
30 The ion-exchanged SSZ-32X was tested for cracking activity via the use of
31  the Constraint Index test. This test was an important parameter in showing
32  the unique selectivity of zeolite SSZ-32X. The test is described in U.S. Pat.
33 No. 5252527, Example 9. Using the test conditions, standard SSZ-32
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of the crystallites junped from about 50 m/g (SSzZ-32)

to 0 (SSzZ-32X), indicating the considerable externa
wg@orsaera4as a result of very small crystals. APCT/HB2004/036405

sanme time, the mcropore volunme for SSZ-32X had

dropped to about 0.035 cc/gm as conpared with about

0. 06cc/gm for standard SSZ-32. EXAMPLE 3 The

i on- exchanged SSZ-32X was tested for cracking activity

via the use of the Constraint Index test. This test

was an inportant paraneter in show ng the unique

sél etypijoglly provifley a Glansiaigdrdesoo 1 3Rt t58%t cangergivsani136a F-
18 UrRe ofRfct MeExamBR2D& in iQatioHS! &t
condi tl'%lagns, Cs't anaaﬁg ssz-%géf-%ﬁ?%@py“g?t{?ﬁw&pﬁ@”ggs _S_Same
CBnsPiogkadres Miglshs aghudgower convegned abeut Jirtnwhiledn@ainmg
The progAu e 2 of the instant application,
V\Een rﬂ%uﬁ%grr/et e sa'i'rre procedures yields a nuch | ower
conversi on of about 12% whil e mai ntai ni ng

spape-sel ective behavitgge 42 Sri racteristics
Conpari son between stan zfrd gg%ag%e%n SSZ- 32X

St andard SSZ@npasorebstiween standapy SB&r32ansl $94B828X | i ca
0g00 0.05 Product Silica/alunmna ratio 35 28-30

Product Ar adsorption fraction* (0.35 - 0.45) (0.55 -
0. 70) Constraint index conver s$tandais$sb820 12% @sysizd
Si ze—mecrons—0-—17-0-01-0. 04 * Ar adsorption—-at 87k

bet wlspprewylimidageliupgsificcessur es of ©.0901 and 0.1) .05

(total sorption up to the relagive pressure of O.‘
) EX%f\%@rﬁt %HGHZ%BW@?{E‘%(& prise conce{5 ing this rmtzg"reioal
canmepfdm ANRisbRtibh RdctRh+ | somer igatiajugapabi | id s o,
usi ng n-hexadgcgﬁe ascfeed and Pd net alﬁon thetdpérbodg(:?to)

f r onCBrsirgihténd&xabntdrsion isstant i nve®d¥on. Pd 12%
i on- exchange was
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) / (fotal
11 Ar adsorption up to the relative pressure of 0.1)

12

13 EXAMPLE 4

14

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

16  isomerization capability using n-hexadecane as feed and Pd metal on the

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

18  carried out as was previously described in U.S. Pat. No. 5,282,958, Example
19 1. The catalyst was tested using the procedure described in U.S. Pat. No.

20 5,282,958, Example 1. Both the new catalyst and a standard SSZ-32 powder
21 at comparable SiO,/Al,O3 gave about 96% conversion of n-Cqg at 545°F. The
22  difference is that the new material of Example 2 of the instant invention gave
23 anisomerization selectivity of 75.8% vs. a value of 64% for standard SSZ-32,
24 as disclosed 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,

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



carried out as was previously described in U S. Pat.

No. 5,282,958, Exanple . The catal yst was tested using
wo b@spsaeedure described in U S, Pat. No. 5, 28PCPE82004/036405

Exanple . Both the new catal yst and a standard SSz- 32

powder at conparabl e gave about 96% conversi on of n-C

at 545F. The difference is that the new material of

Exanple 2 of the instant invention gave an

i sonerization selectivity of 75.8% vs. a value of 64%

for standard SSZ-32, as disclosed in U S. Pat. No.

5,128 2¢lesjty @mmpiderably&eﬁ@v e(ﬁnQ pidog mairh@stnsgpng eetwiaen the

SEOWF{aR@gEW égf?a ag‘lfd §§ @HM'%@UW%Watt%a'I {thich is

IVI droconverS|on equa
t ﬁat Gafant! Hmvea:x @midae @ew,szolsa r@%@es thet nurgbesdo € iLquid vield is
cqQnsi n distinctions.

bg mégﬁ&%gégggﬁgﬁséd 9§§§ﬂ§ gﬁﬁ% 'standard SSz-32
pvoduces about 13% material which is C and | ower, and

t e gﬁ&& kte reduces that nunber to 7% Liquid

yield s |ncreased and |ight end production is

réduced EXAMPLE 5 The catal yst of Exanple 4 was nade,

_ ol ;
B 8 ARSI R B s gL i v
c@t alGaddinatinn péth(az&tca@lwte\ghs 8l 568§ oe Beonesasiecal cetalyshefips
k
g@gr gﬁ' %?Hféﬁﬁ‘g&%?\gg g@%aﬁ%ﬁe%‘ﬁéutEﬁ@g%?{ed%tb%rstﬂﬁlééés“&eel
riéd ucr%bt@taﬂSOdelnlgrDVf%rrmm impiaat 59800 Thsi aptdlyst was tmmrreduced
ft
1 o 0T B STk oy R Sk KA e
38. 9 catadyst wgs as@tst%imxerkzeratveaw llgmuaalﬁwdrocrﬁﬂkaﬂe fedd, API
3@9 35*‘93 h&@ﬁ’{; g 3%?%&%&&&9% 4 QP pbieof P! Fhe WABle liquid
to two fractions. e bottons
pIISod menducair@ettha/mcfar was epliya stppartinto Ave fraﬁ'@as .dThe bottoms

5 naI gbé odii \%" 6 va 15‘403!55&5'81&?@% aﬁ@%d gﬂélgslﬂ\{%ﬁealso

ous ma ner. The data
i MTpr evepased avhiredied & ayednagoup BraNDSi rT@etdlaée lnawbgﬁw
a -
o SSRTER AR Sl R S Iz 0o
Vit c hsamesyizbion edtaly®d Qn@e Bbanlagoein advantade seentsrip hglr@duced
afy dlIi"gN’c gas production, which may be related to the lower overall intrinsic acidity

21  of this new material.

22
23 Table 5

24

Zeolite Wit% Product C1-C4, C5- 250-

700+ | VIAt4.1 wi% 250°F | 550°F

cst

Std SSZ-32 702 127 5.2 9.3 10

SSZ-32X 75.4 129 2.4 6 8.3
25
26
27
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of this new material. Table 5 Zeolite W % Product

Cl-Cc4, Co5- 250- 700+ VI At 4.1 wt% 250T 550T CSt Std
WG3RsAR140. 2 127 5.2 9.3 10 SSZ-32X 75.4 129 2rdr/6SB08036405

-19- EXAMPLE 6 A bound catal yst was nmade using the

SSZ- 32X zeolite powder, using alum na binder,

extrusi on, base drying and cal ci nation, incipient

wet ness Pt inpregnation and final drying and cal ci ning

of the extrudate. The overall Pt |oading was 0.32 wt.

% After follow ng | oading and activation procedures

sikm kg e last exanple, a titration step was

p?erf E?rﬁ%ﬁﬁbﬁ/@addi ng 200 m cronol es nitrogen (as

t2i butyl am ne) per g catalyst. This catal yst was then

t gst - Bt g ] ;

uix B0 S e B R S s 8 lin

wér ebiadetisxtrusion, baser drying andgelciweiiory Bicipigns wetness Pt rat i o

28 by i PRlp 2 548 B e At oG Gt e R @HicRS PO

b6t t agingmegicd2 W6 59 TAHerdaltopingdoading ard adivaiantpracedures

cat al.; ISl - t

obt artagr SRt RS e o SRR Byl il o

b8unaicamaley sitrogen éasf triputylsnzinelaed 98SBtBEt.7 €k icaialysinmas

[ r j i 0

0 U e oG ch8, 10009 Sl Ry 2eng o

A0z epbunpwirtial3rjCa Rigtess canditonsfused WetsomLIdKY @é 10dr -1, 4000
uni . ‘ i ' .

J0: TEHED OO R e e 2P g8 Tk 2 e

d8npatiarihe observetbyieldage VbR 206A 2 hafidme avddvgt (6REF +

A3r aXut‘}”sfcfoth?a%{édQ/ﬂthl 4 Eﬁ§ly§’tfco;$hgiﬁg 88Z-32X are compared to results

14  obtained when the feed is contacted with a similar bound catalyst made from

15 standard SSZ-32 zeolite. Animproved yield and VI over the range of -5 to -

16 25°C product pour point is shown.
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2. The zeolite of claim, having an Argon adsorption

ratio (defined as the fraction Ar adsorption at 87K
whedseerids he rel ati ve pressures of 0.001 and Ord}/US2004/036405

(total Ar adsorption up to the relative pressure of

0.1) that is greater than 0.5, with a m ninmum

m cropore volunme of 0.02 cc/gmfor the zeolite. 3. The

zeolite of claim?2, wherein the Argon adsorption ratio

isin the range from0.55 to 0.70. 4. The zeolite of

claim, having an external surface area in the range

f i om"BOAT 5 GDBIMED in 5. A met hod of preparing a

dewaxi ng catal yst suitable for use in a process for

dewaxi ng a hydrocarbon feed to produce an isonerized

pPodict , Azealitabaviigs mopoetiefsiicpn @déde Wdelunmegn oxide greater

cpystal l i) Aol o) N0 ' .
st tace oo dbol SO IR EOREY Bkt hted R EFSBR gpac
i At er medilathe-lise cemponeataip iteeciahge 062@0:430A, sed héomg the x-ray
I §OMer i zafd 0p: .t { ncl udi ng straight chain and
slightly lﬁlggnc%elg\g?:hgf%l%gr affins having or nore
carbon atons, the nethod of preparation conprising the
fall owi ngrst : ; i 7] i nay|
ol o7 at L arone o B Y MR £ e AR Tal el e
tPan gr edtastion Anadsation aRB7H betwekr ¢ rtetatine g@sdures vf 0.001
ystal li ' l.at he-l i np S, .
0 e he 1 -7 sBa S gim iR ia v sl BpsfiRea e
dit f f r act i gseatet thes 08¢ wilabIngniinuny ménpang voigme lvé 0.02 cc/gm for
fol l owi ngpstens: -21-1 2 (i) combining the follow ng
reagents 1 n the ampunts 3 specified to forma m xture:
435 (1) 5 parts of an N-lower al kyl -N-methyl - Ni-

14 3. The zeolite of claim 2, wherein the Argon adsorption ratio is in the
15 range from 0.55 1o 0.70.

16

17 4. The zeolite of claim 1, having an external surface area in the range
18 from 80 to 300 m%gm.

19

20 5. A method of preparing a dewaxing catalyst suitable for use in a

21 process for dewaxing a hydrocarbon feed to produce an isomerized
22 product, said catalyst possessing less defined crystallinity, reduced
23 micropore volume, increased surface area and reduced cracking
24 activity over other intermediate pore size molecular sieves used for
25 isomerization, the feed including straight chain and slightly branched
26 chain paraffins having 10 or more carbon atoms, the method of

27 preparation comprising the following steps:

28

29 (@)  synthesizing a zeolite having a mole ratio of silicon oxide to
30 aluminum oxide greater than greater than about 20:1 to less
31 than 40:1, with crystallites having small broad lathe-like

32 components in the range of 200-400A, and having the x-ray
33 diffraction lines of Table 1 by employing the following steps:

-21-



6 i sopropyl-imdazoliumcation which has been ion- 7
exchanged to the hydroxide form 8 9 (2) 20 parts of
wa@pooalokaki netal hydroxide; 10 (3) O parts of BCTDUB2H04/036405
3.5 parts of Al O; 12 (4) 20 parts of an al kyl am ne.
14 (ii) stirring the mxture of step (i) in an

aut ocl ave, under autogenous pressure, in a range of
from500 to 1500 rpmfor a period of fromO to 5
hours; 18 (iii) maintaining the mxture at an el evated
tﬁnperature for a 20 period of from40 tol O hours to
formthe crystals of the 21 zeolite; 22 23 (iv)

col | ecting thg) cryshairgngohe fdlewingokagentbip the dmoarits on

of 24 centrifugation;. .2 6 (v) .subjecting the

c#yst al's to cal ci TREFEH toi?\rgg? ﬁ):a Ychange; 27 28 (b)

"4 xi ng the zeolite synthesized in stage (a) with a
refractory 29 inorgani¢c oxide carrier ecursor. and an
a%ueous sol ution t(g?Bngpaﬁ?no‘gar}ﬁi?vﬂ‘?rea,”&[ ﬁ@'”?ﬁ%% G@é

h@vi ng a nol ecul ar si eisepopyitieitdaz3iLint cationalbtit hesdeen ion-

0,
a,Pout 90 w32 exchanged to the hydroxide form;

8

9 (2) 20 parts of an alkali metal hydroxide;
10
11 (3) 100 parts of $;0; to 3.5 parts of Al,Os3;
12
13 (4) 20 parts of an alkyl amine.
14
15 (i)  stirring the mixture of step (i) in an autoclave, under
16 autogenous pressure, in a range of from 500 to 1500 rpm
17 for a period of from O to 5 hours;
18
19 (i)  maintaining the mixture at an elevated temperature for a
20 period of from 40 t0120 hours to form the crystals of the
21 zeolite;
22
23 (iv)  coliecting the crystals of the zeolite by filtration or
24 centrifugation;
25
26 (v)  subjecting the crystals to calcinations and ion-exchange;
27
28 (b) mixing the zeolite synthesized in stage (a) with a refractory
29 inorganic oxide carrier precursor and an aqueous solution to
30 form a mixture, the mixture having a molecular sieve content
31 from about 10 to about 90 wt%;
32

-22-



-22-(c) extruding or formng the m xture fromstep (b)
to forman extrudate or forned particle; (d) drying

w0 b@sexiinudat e or formed particle of step (c);PCBYS2004/036405
calcining the dried extrudate or fornmed particle of
step (d); (f) loading of the extrudate or forned
particle of step(d) with a hydrogenati on conponent or
other nodifying netal or netals to prepare a catal yst
precursor; (g) drying the catal yst precursor of step
(f); (h) calcining the dried catalyst precursor of
step (f) (cb f extmding enfpratiedithsduindreisamstapd b tiatfamnyan .
6, A dewaxi ng SR, .by the nethod of claim
52 7. The.netﬁ%ﬁk%%yéﬁgﬁﬁw4, erein the zeolite is
S$Z-32X. 8. The nethod claim5 (f) where other

di fyin t I ] .
Consi ot g of CHAng R AR KRR SLAHER o
earth netals, barium sodium praseodym um strontium
pgt assi unQS?, ”e%’%f{ﬂn %@Hﬁeo‘:@l{tlﬁhé’@or?omfg‘dé%mcletcﬁ step (d);
prepared om'an aqueous solution having a
coénposition, as synthesized and in the anhydrous

(805" 10" “offBiclle MR R oSG slePld) M
t Ban 40) Sj O Weénogémativhicsmpenealt kadthemmodifyingatéteigr nagtals to

i16 the sum of %&%ﬂe i\\l'cgtgw?tropr@édf%f N -

isopropylim’dgz lum catradn ;and an am ne, the zeolite
Having the X-ray diffraction lines of Table 1, wherein

dancent r 46 on e e oA b BB e b0 Craim o

vilerein Qis selected fromthe group consisting of

met hyl - A\ - i i m i i
N <O oS HRAhe Ghed AR DAY LPReBo fory o
dbai m 9 wher eifinished balrsictesdxihg eatatvise gr oup consi sting
16

17 6. A dewaxing catalyst prepared by the method of claim 5.

18

19 7. The method of claim 4, wherein the zeolite is SSZ-32X.
20

21 8. The method claim 5 (f) where other modifying metals are selected from
22 the groups consisting of magnesium, lanthanum, and other rare earth
23 metals, barium, sodium, praseodymium, strontium, potassium,

24 neodymium and calcium.

25

26 9. A zeolite prepared from an aqueous solution having a composition, as
27 synthesized and in the anhydrous state, in terms of mole ratios of

28 oxides as follows: (0.05 to 2. 0)Q20:(0.1 to 2.0)M; O: Al.; O3 (20 to less
29 than 40) S;0, wherein M is an alkali metal cation, and Q is the sum of
30 Q2 an N-lower alkyl- N'- isopropylimidazolium cation ,and Qy, an amine,
31 the zeolite having the X-ray diffraction lines of Table 1, wherein the

32 molar concentration of Qp is greater than the molar concentration of Q..
33
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of isopropyl, jsobutyl, isopentyl ,neopentyl or

nmonoet hyl am ne. . The zeolite of claim9 which has a
w@omssAunt index in the range from8 to 30. 1BCT/URM04/036405

zeolite of claim9, which has a silica/alumna ratio

in the range from20 to 40. 14. The zeolite of claim?9

which is prepared by thermal treating the zeolite at a

tenperature of from200 C (392 F) to 820 C ( 508 F).

15. The zeolite of claim9 which is ion exchanged with

hydrogen, amonium rare earth nmetal, Goup HA netal

of Giéup Melzeolitetcdblainpfgihered Qaiseselastsidi fram Bl gsot eangisting

ereln r t o : .

Il 3525@95@8 Jgéﬁin Rg@g?ﬁ{ f$$f$ﬁ%$H$w
zéollte ommbz@um19¥mmhich cont ai ns nDdlfying met al s
sglected fromthe groups consisting of magnesi um
| ant hanum and other rare earth netals, barium
sbdi Uity  phiteszeotife o almim 81 wieatein Gis peiecies from thegiody wdrasting
apd cal ci on
Bed T hor dP P e e e A B e SR e
(p?oduct and a minimzed yield of |ight ends, the feed
' QCl ;‘j‘?' ngr zre@htg%tf cl%ﬁ@b%h%qb l '&)ﬂgtlré"ntqﬁ@éqanﬂ% range from 8
par af fi ns aV|ng or nore carbon atons, conpris
clbnt acti fg3he feed under i sonerization condltlons in
tihe presence of hydrogen with catalyst -24-1
conprising an internedi ate pore size nol ecul ar sieve
Wwhi ch3i s Thepgreslitarcé daie 8owhitihbas @ sitigrdaliminagriianiy tee epge
324 (a) qyﬁ%56§55%ng a zeolite having a nole ratio of

licon oxide 't al um num oxi de greater than greater
ﬂaan about 20:1 to less 6 than 40:1, with crystallites

havi ng ; %&e&&t%}q clafth BERhEKR p?ﬁ%‘?éﬂ?%@%ﬁal I alifthe zeolite

range o and havi ng

15 at a temperature of from 200° C (392°F) to 820°C (1508°F).

16

17 15.  The zeolite of claim 9 which is ion exchanged with hydrogen,

18 ammonium, rare earth metal, Group [IA metal or Group VIII metal ions.
19

20 16. The zeolite of claim 9, wherein rare earth metals, Group lIA metals, or
21 Group VIl metals are occluded in the zeolite.

22

23 17. The zeolite of claim 9, which contains modifying metals selected from
24 the groups consisting of magnesium, lanthanum, and other rare earth
25 metals, barium, sodium, praseodymium, strontium, potassium,

26 neodymium and calcium.

27

28 18. The process for dewaxing a hydrocarbon feed thereby producing a

29 maximized vield of isomerized product and a minimized yield of light
30 ends, the feed including straight chain and slightly branched paraffins
31 having 10 or more carbon atoms, comprising contacting the feed under
32 isomerization conditions in the presence of hydrogen with catalyst
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8 diffraction Iines of Table 1 by enploying the
followng steps: 9 (i) conbining the foll ow ng

WO e@gomig4 i n t he anounts specified to forma mMPEI/USE4/036405
12 13 (1) 5 parts of an N-lower alkyl -Nnmethyl -N -
I sopropyl -i m dazolium cation which has been
i onexchanged to the hydroxide form 16 (2) 20 parts of
an al kali netal hydroxide; 18 (3) 0 parts of S Oto
3.5 parts of Al O; 20 21 (4) 20 parts of an alkyl
amne. 22 23 (i) stlrrln% the m xture of step (i) in
ah aut oc| @UWrising gerntounediaie §erecize rﬂqalggg@rr%eve,whl%h iBange
op from grQQpérQé-g%rdhﬁ’@“toztﬁeffd?lbwiﬁg%@éds(’d of 0.5 to 5
hours ; (iii) maintaining the mxture at an
ePevated tenperature for a 28 period of from40 to 120
hgurs to Gpr MyiiGetsingh 2bSitdhavitfa #RI48Hd bﬁs‘ﬂlcoﬁgxﬁé to
(iv) coll ectl ng the crystals of the zeolit
fPltration or aBpispn edge Qfelaéﬁjé@quﬁfeat%’fhanbQNi)Zo 1toless
sgbj ecting t heraest, alith ch3thRESChARMY SRaldRGhd lathe-like

i on- exchange.
7 components in the range of 200-400A, and having the x-ray

8 diffraction lines of Table 1 by employing the following steps:

9
10 (i) combining the following reagents in the amounts
11 specified to form a mixture:
12
13 (1) 5 parts of an N-lower alkyl -N-methyl —N'-
14 isopropyl-imidazolium cation which has been ion-
15 exchanged to the hydroxide form;
16
17 (2) 20 parts of an alkali metal hydroxide;
18
19 (3) 100 parts of SiO2 to 3.5 parts of Al,Os;
20
21 (4) 20 parts of an alkyl amine.
22
23 (i) stirring the mixture of step (i) in an autoclave, under
24 autogenous pressure, in a range of from 500 to1500 rpm
25 for a period of 0.5 to 5 hours ;
26
27 (i)  maintaining the mixture at an elevated temperature for a
28 period of from 40 to 120 hours to form the crystals of the
29 zeolite;
30
31 (iv)  collecting the crystals of the zeolite by filtration or by
32 centrifugation;
33
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(b) mxing the zeolite synthesized in stage (a) with a
refractory inorganic oxide carrier precursor and an
waouwsoud4sol ution to forma mxture, the m xt UPET/DS004036405
a nol ecul ar sieve content from about to about 90 wt %
(c) extruding or formng the mxture fromstep (b) to
forman extrudate or forned particle ; (d) drying the
extrudate or forned particle of step (c); (e)
calcining the dried extrudate or fornmed particle of
step (d) ; (f) loading of the extrudate or forned
particle of s{gp(dypctify RelVAELIRNR] iR QAR RAEHEhAYe.
prepare a catal'yst precursor (g) drying the catal yst
pfecursor of step (f); (h) calcining the dried
cgtal yst @§ ecuigRg thefzeskt8Rythdsized ih Qfagdaf Wit £ Rfdctory
bound dewaxi ng catal yst. . The dewaxi ng process of
cfai m, wher einPrgaiic odds GarEeriPseasERr 3pskan aguecpigesolution to
dgwaxi ng procesh Hhihd] the mitie! HXing% RoRERA! di&e content
prepared from an aqueous sol ution having a

cBnposi tion, #8Ms3AhERIOAGUEUWI™ t he anhydr ous
state, in terns of nole ratios of oxides as follows:
(0.05 to 2. ())Q@()r‘((}l to 20M: AL O (20 to |ess
tRan 40) (§ O WHEIBIGONPIINGeANEre fradtssap (Ghloiferm aand
1§ the sum of (Qramdbl BHRSd frde: N - |

i sopropyl i mdazoliumcation, and an anmi ne, the zeolite
A8vi ng the X-ray di ffraction lines of Table , wherein
the mol ar FongRMd @bieRfudte & fofimél SA1QE of &89 (Ghe 1l ar
concentration of Q. -26-2 . The process of claim,
WBerein Qi s selected fromthe group consisting of
hNsmet hyl - dé? -1 SaRMARMhe diidh SlarRhic PGt PartRCMNdY () ;
di i sopropyl-i mdazdliumcation. 22. The process of
dfaim 19, wherein is selected fromthe group

qgnsi sti ng of lda%%rdm?é extﬂuaé’tl%lbtr}’drmetj%)‘aﬂféfétc)ﬂstep(d) with a

neopentyl ‘or nonoet hy!
16 hydrogenation component to prepare a catalyst precursor

17

18 (9)  drying the catalyst precursor of step (f);

19 '

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

22

23 19. The dewaxing process of claim 18, wherein the zeolite is SSZ-32X.
24

25 20. The dewaxing process of claim 19, employing a zeolite prepared from

26 an aqueous solution having a composition, as synthesized and in the
27 anhydrous state, in terms of mole ratios of oxides as follows: (0.05 to 2.
28 0)Q20:(0.1 to 2.0)M, O: Al.p O3 (20 to less than 40) S;0, wherein M is
29 an alkali metal cation, and Q is the sum of Qa an N-lower alkyl- N'-

30 isopropylimidazolium cation, and Qy, an amine, the zeolite having the
31 X-ray diffraction lines of Table 1, wherein the molar concentration of Qp
32 is greater than the molar concentration of Q..

33
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am ne. 23. The process of claim 19, wherein the

zeolite has a constraint index in the range from8 to
wW@00058414The process of claim19, wherein the REDUS10684/036405

has a silica/alumna ratio in the range from 20 to 40.

25. The process of claim 19, wherein the zeolite is

prepared by thermal treating at a tenperature of from

200 (392 F to 820C (1508T). 26. The process of claim

19, wherein the zeolite is ion exchanged with

hydr ogen, amonium rare earth nmetal, G oup HA netal

of  Gopup Md drobmkak clbfﬁﬂfﬁg véhéreir 0F n@éé?&@éosfr&ﬁ tmc,l gbm 19,

wherein rare earth rretas GroupArretas ,
VBI1 et sfossisiieg @emelwhNG-§oRTB zinHngdhum s o pad NN -
pgocess fjisgpBpRirhdazMIfT &itibnsai d feed is sel ected
fromthe group consisting of hydrotreated or
hﬂ'drocracked gas oils, hydrotreated | ube oil
r gf fbpat efe &Baézsato%@ms) vJ/Hé*Péuh @ﬁﬁé £9ehd frh

nthetic oils, foots oils, Fischer-Tropsch syn heS|s
o |'s, hi gtenpisiing ﬁﬁwopgybu%u@f isepentiloneraenty phaeneativh
waxes, slagkewaxes, deoiled waxes and microcrystalline
waxes. -27-29. The process of claim27, wherein Goup
VWM netals are selected fromthe Goup consisting of
pbat byum AR BEdss 3 LM 1@We%m 't'ﬂé(ie‘éﬁt%sﬁats I?':lecroﬁgtframt?ﬂq)dex in
The process of claim 19 wherein said contacting
d8rried dierangedromedie?@t ure of from 450 - 800 F and
gaqpressure in the range from about 15 psig to about
3000 psi The process of claim 30, wherein said
pees st eng@ pracass&f Faiwy &f"&‘%ﬁ@@ﬁtﬁﬁeoi@@aﬁﬂSdlcﬁ@%@@tatlo

4500 psi gn tR2randdBoPr@a62p, of claim2 , wherein the
1|qU|d hourly space velocity during

15 25. The process of claim 19, wherein the zeolite is prepared by thermal

16 treating at a temperature of from 200°C (392°F to 820°C (1508°F).

17

18 26. The process of claim 19, wherein the zeolite is ion exchanged with

19 hydrogen, ammonium, rare earth metal, Group IIA metal or Group VI
20 metal ions.

21

22 27. The process of claim 19, wherein rare earth metals, Group HA metals,
23 or Group VIl metals are occluded in the zeolite.

24

25 28. The process of claim 19, wherein said feed is selected from the group
26 consisting of hydrotreated or hydrocracked gas oils, hydrotreated lube
27 oil raffinates, brightstocks, lubricating oil stocks, synthetic oils, foots
28 oils, Fischer-Tropsch synthesis oils, high pour point polyolefins, normal
29 alphaolefin waxes, slack waxes, deoiled waxes and microcrystalline
30 waxes.

31
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contacting is fromabout 0.1 to about 20. 33. The

process of claim 32, wherein the [iquid hourly space
woedosousiysis fromO0.5 to about 5. 34. The pr ocPEEUSI004/036405

cl ai mL9, wherein the hydrocarbon feed is hydrotreated

prior to isonerization at a tenperature in the range

from325 to 800 F. 35. The process of claim19,

further conprising a hydrofinishing step follow ng

i sonerization. 36. The process of claim35 , further

conpri sing hydrofinishing of isonerized product. 37.

The 3% océ‘hs pafcesd afi aRiBE7, wheneisi Grobip §illbfrietdlsariersglected from
rr| ed r ' ; t
D' 1o anueRedoridRe S bl Bl BRARA PR

agbout 40¢hgusafg t o about 3000 psig. -28-

4
5 30. The process of claim 19 wherein said contacting is carried out at a
6 temperature of from 450 - 800°F, and a pressure in the range from
7 about 15 psig to about 3000 psig.

8

9 31. The process of claim 30, wherein said pressure is in the range from

10 about 100 psig to about 2500 psig.

11

12 32. The process of claim 21, wherein the liquid hourly space velocity during
13 contacting is from about 0.1 to about 20.

14

15 33.  The process of claim 32, wherein the liquid hourly space velocity is
16 from 0.5 to about 5.
17

18 34. The process of claim19, wherein the hydrocarbon feed is hydrotreated

19 prior to isomerization at a temperature in the range from 325 to 800° F.
20

21 35. The process of claim 19, further comprising a hydrofinishing step
22 following isomerization.

23

24 36. The process of claim 35, further comprising hydrofinishing of

25 isomerized product.

26

27 37. The process of claim 36, wherein hydrofinishing is carried out at a
28 temperature in the range from about 325 to about 590° F and a
29 pressure in the range from about 400 psig to about 3000 psig.
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