| PREPARING SMALL CRYSTAL SSZ-32 AND ITSUSEIN 2 A
HYDROCARBON CONVERSION PROCESS 3 4 FIELD OF THE
INVENTION 5 6 This invention is directed to a method of making a
catalyst comprising a small 7 crystal intermediate pore size zeolite,
specifically SSZ-32. The catalyst is 8 suitable for use in isomerizing a feed
which includes straight chain and slightly 9 branched paraffins having 10
or more carbon atoms. 10 11 BACKGROUND OF THE INVENTION 12
13 The production of Group Il and Group Il base oils employi
hyidroprocessiRBERARREBMAHe friRred e P é‘é{lt?‘ye‘é“rs.
Catalysts that demengirpteo 2 RBoNVed iIRERSIZAPRGEESSIVity and
conversion are continually sought. As 16 discussed in U.S. Pat. No.
5,282,958, col. 1-2, the use of intermediate pore 17 molecular sieves

such as ZSM-22, ZSM-23, 78858 SIHB NSRBI | 18
SAPO-31,SM-3,SM-6 in isomerization and shape- selective dewaxing is
well- 19 known, Othe |cajl92eoll s yseful in dewaX| glé/l
z8M-5; '}“SQW%%QFD 943! ergle‘?l e, lgn@f 3@1% % il

N@- zagrp@wamgmdlatezlonesalza,zr@hi%ﬁ@lemzcﬂY&S%PU.§b%@?€:‘k¥é¥ is
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prepared usin er alk N -iso ro I |m%dazollum cationasa 25

tefplate ! ?@7‘ '&‘f’ &[@s gjiics toaur?ﬂnda “fAtio of greater than 20

td 026 less than 40 and a constraint index, after calcination and in the
hydrogen form 27 of 1301 siteatensiihezeplite Rk ERPRBB27 is not
restricted to a constraint 28 index of 13 or greater. 5,252,527 discloses
Io%?ding zeolites with metals in 29 order to provide a hydrogenation-
dehydrigepatioptifunstidmupybical S0tepihbhng chtionsiedndrvidgerocessing

hydrogen ammanivm, Jeiabeations, &8nf s leaitisCraupdiAidrs
Group VIIl metals, as well as their mixtures. A method 32 fora;ﬂreé) %09\3

of T IR S ieE Satnmasks s, %«zaor FERES SRy Ay

16  discussed in .3, Pat. No. 5,282,858, col. 1-2, the use of intermediate pore
17  molecular sieves such as Z8SM-22, ZSM-23,28M-35,88Z-32, SAPO-11,

18 SAPO-31,SM-3,SM-6 in isomerization and shape-ssleciive dewaxing is weil-

19 known. Other typical zeolites useful in dewaxing include Z8M-48, ZSM-57,
20 88Z-20,EU-, EU-13, Ferrierite, SUZ-4, theta-1, NU-10, NU-23, NU-87,1S1-1
21 181-4,KZ-1,and KZ-2.
22
23 U.S. Pat. No. 5,252,527 and 5,053,373 disclese a zeolite such as S84-32
24 which is prepared using an N-lower alkyl-N'-isopropyl-imidazolium cation as a
25  template. 5,058,373 discloses & silica to alumina ratio of greater than 20 to
28  less than 40 and a constraint index, after calcination and in the hydrogen form
27 of 13 or greater. The zeoiite of 5,252,527 is not restricted to a constraint
28  index of 13 or greater. 5,262,527 discloses loading zeolites with metels in
20 order to provide a hydrogenation- dehydrogenation function. Typical
30 replacing cations can inciude hydrogen ammaonium, metal cations, e.q., 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 SSZ-32 or Z8M-23 using small
23 neutral amines i disciosed in U.S. Pat. No. 5,707,801,
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33 neutral amines is disclosed in U.S. Pat. No. 5,707,601.-11 2 U.S.

Pat. No. 5,397,454 discloses hydroconversion processes employing a 3
zeolite such as SSZ-32 which has a small crystallite size and a constraint
4 index of 13 or greater, after calcinations and in the hydrogen form. The 5
catalyst possesses a silica to alumina ratio of greater than 20 and less
than 6 40. U.S. Pat. No. 5,300,210 is also directed to hydrocarbon
conversion 7 processes employing SSZ-32. The SSZ-32 of U.S. Pat. No.
5,300,210 is not 8 limited to a small crystal size. 9 10 SUMMARY OF
THE INVENTION 11 12 The instant invention is directed to a small crystal

SS7-30 zeelite(heremafinn i3deRyedde amBSdodpwkish is siiahle
for,dewaxing a ?yadsr%%a{ggn feedto 14 Péﬁ)duc? an iIsomerized product, It
is Also ditectad to-a Method of making hia. 15 Y8ofite 2 fo ey
précedséXemployifity eataisr csiapasig SSZBRX hwbothe feed fhthe

2 B@ceﬁia@m dessstraight &l‘;@i WH@ hﬁywéaa%%g parating, dl{éé%%Miﬁs}Q

or more ca t eed is contacted under isomerization

co%dm‘é%sgﬁﬁu%?g‘r\g}s%@é} g??&%?g’gge?ﬁ”\%%ﬁ%%%%%@&%?ﬂ SREISERR SSZ
19732 quisseatiyEeposSEsses, iheobsabizoh WithFstandafsSSZ7+32; not

less 2Qhaetined srystalliaity saltered Argon adsorption ratios, increased
exgernal 21 surface area and reduced cracking activity over other

intermediate pore size 22 molecular sieves used for isomerization. Use of

tHi8 catalyst in isomerizati higherbeal product yield and
lower gas production. 24 25 BRIEF DESCRIPTION OF THE FIGURES

26,27 lﬂ%uire%%gag, 1%33 aind'léc? glustrate comparisons between the x-ray

diffraction ‘SEPAtErnY G Sah 8eA%B8 L {HeeE7 5% Y ligleigiimter

2(&) andfaiey tustraieaieompaink insoftyidddantt WVichaeacieristesdfofeed io
14 produce an isomerized product. 1t is also directed to a method of making this
16 zeolits, and to dewaxing processes empioying catalyst comprising SSZ-32X.
16 The feed to the process includes straight chain and siightly branchad paraffing
17 having 10 or more carbon atoms. The feed is contacted under isomerization
18 conditions in the presence of hydrogen with a catalyst comprising an SSZ-
1 32X, This catalyst possesses, in comparison with standard 8S2-32, less

20 defined crystallinity, altered Argon adsorption ratios, increased external

21 surface area and reduced cracking activity over cther infermediate Dore size

22 molecular sleves used for isomerization. Use of this catalyst in isomerization

23 resultsin & higher lube product vield and lower gas production.

24

25 BRIEF DESCRIPTION OF THE FIGURES
26

27 Figures Ha), 1{b) and 1{c} Hiustrate comparisons between the x-ray diffraction
28  patiterns of standard $8Z-32 and 837-32X,

29

30 Figure 2(a) and 2(b} illustrate a comparison of vield and VI characteristics for
31 use of S8Z-32X in Isodewaxing, comparad with that of standard $87-32.

32

33



31 use of SSZ-32X in Isodewaxing, compared with that of standard
SSZ-32. 32 33 -2 1 DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT 2 3 Catalyst Preparation 4 5 Novel SSZ-32 zeolites can
be suitably prepared from an aqueous solution 6 containing sources of an
alkali metal oxide or hydroxide, an alkylamine (such 7 as isobutylamine)
an N-lower alkyl-N'- isopropyl-imidazolium cation 8 (preferably
N,N'-diisopropyl-imidazolium cation or N-methyl-N'-isopropyl- 9

inidazoli ) N ion-exchanaed to the hvdroxid
T(;I'f(?rzrgI;zb%%@%Egd&ﬁggagﬂggg;p@ﬁ Eﬁg Lngeptot ei é roxide

sotrce 11 provides aluminum oxide which is covalently dispersed on
silica) Canahan a2 psidiional oxide of silicon. The reaction mixture should
h@_\/e a composition in 13 terms of mole ratios falling within the following
ranges: 14 15 Table | - Composition of mole ratios 16 Broad Preferred
SiD2 /NPEESR 183 shlAMGB0B8. OMY/SiH2:0:d 00201640 QB2

o.@5-oo5ﬁké3cﬁr€g@£§oé‘46f/§i%9ti%e@a3&%é§f%ﬂo§@s%ﬁL%%%ﬁé’ Such
25:60 Q}/%—gl\{l# O.%g-()j% ?.33-0.GZ 17 18 wherein Q is the sum of Qa
and QB 19 20 O e LA NSWER HIRTNr F9s6Bpymithaaieniaeation
(pPefefalsiiat NN -2isdiisapropyderidaz oigion catiom ehM-meshyichl+-
is@propyftsiidazClbgnh AR subsequently jon-exchanged to the hydroxide

10 form, an oxide of aluminum({preferably whersin the aluminum oxide source

11 provides aluminum oxide which is covalently dispersed on silica), and an
12 additional oxide of silicon. The reaction mixture should have a comiposition in

13 terms of mole ratios falling within the Toliowing ranges:

14

15 Table 1 - Composition of mole ratios

16

Broad Preferred

5105 [Al:Os 20-less than 40 3035
OH-~ /SI0, 0.10-1.0 0.20-0.40
Q/Si0; 0.05-0.50 0.10-0.25
N+ /SIO, 0.05-0.30 0.15-0.30
Ha O8I0, 20-300 25-60
Q/Q+ M 0.25-0.75 (.33-0.87

17

18 wherein Qis the sum of Q, and Q,

19

i

20 Qais an N-lower alkyi-N'-isoprepyl-imidazotium cation (preferably an N,N-

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

22 Qyisanamine. isobutylneopentyl or monoethy! amine are suitable examples

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

24 aming, Qp must be greater than the molar concentration of the imidazolium

25  compound, Qg Generally the molar concentration of Uy is in the range from 2

26 1o aboul nine times the molar concentration of Qa, U.S. Pat No. 5,785,947
B



22 Qb is an amine. Isobutyl,neopentyl or monoethyl amine are suitable
examples 23 of Qb, although other amines may be used. The molar
concentration of 24 amine, Qb must be greater than the molar
concentration of the imidazolium 25 compound, Qa, Generally the molar
concentration of Qb is in the range from 2 26 to about nine times the
molar concentration of Qa, U.S. Pat No. 5,785,947 -3 | (herein
incorporated by reference) describes how a zeolite synthesis method 2
employing two organic sources, one source being an amine containing
from Jnsmendrenjheeieb dnsgeovidesdsigmificantoost saitings twelsansthod
method-pwhie v hie guaternaty, aRmeniLoLigRsqurca fsuch as, -«
imidazolium) is tEe nly source 5 of organic component. The comblﬁatlon

o S A OGER SSUNEES LeaBHE (7S POusME) o ey or
terfiplaifes (ugddrimsmaliepajuaritity)dorc? tucteate tieedesinedszeoligly source
stractuseanchibes-iBs-RAINEHO SaniihyLe o § W %g%%c%%ﬁeﬁ Sarces

g

st biIiziﬂ m hnner, during crystal growth. Empty pores of 9 silica
zedlited 2VE SURRERRIBILYS TE REBRY ST e tRedsyrithatis digantity) to
conditionseThdram s alse gin sontibutedormathtainimng an elevatescl 1
alkalinigy: for thesis @ is,an alkali | i referabl
o) iu%oﬁp%&%@ﬁnﬁ%h%%%%ﬁq%ﬁj? E%f ﬂé%r%ﬁ%%’n%%ﬁ?&h‘?&@_ggrgs of
sotrce S 1R GUrtdiears airsmiihs forieifsiekden vadeaihprovitiesis |
hy@roxidedtnnd 6717 Fhiecatornaompohen: Qayofhe erysialization
mixturgisipreferably defiveed 18 from a compound of the formula 20 22
24%t5+~a AE' 26 27 28 wherein R is lower alkyl containing 1 to 5 carbon
atoms and preferably -OH3 29 or isopropyl and an anion (AO) which is not
défriméhimbtosthel fortdtion obfhen30szeolitexrRepresentative 9L cation
ﬁ@@nsﬁﬁ%&%@ﬂlﬁgﬁ 08160 » UHQHde, 31 chionde, bromide and iodid Slbyed

X%lromde, acetate, sulfate, carboxylate, etc.

! can provide hydroxide fon.

16

17 The calion component Q,, of the crystallization mixiure, is preferably derived
18 from a compound of the formula

20

22 = o
24 T ReH w‘mim’f &%
26 C 2

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 defrimental to the formation of the
30 zeolite. Representative of the anions include halogens, a.g., fluoride,

31 chioride, bromide and iodide, hydroxide, acetate, sulfats, carboxyviate, etc.

32 Hydroxide is the most preferred anion.

33

34 The reaction mixture is prepared using standard zeolific praparation

35 techniques. Typical sources of aluminumn axide for the reaction mixture

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

A



32 Hydroxide is the most preferred anion, 33 34 The reaction mixture is
prepared using standard zeolitic preparation 35 techniques. Typical
sources of aluminum oxide for the reaction mixture 36 include aluminates,
alumina, and aluminum compounds, such as aluminum- -4 1 coated silica
colloids ( preferably Nalco 1056 colloid sol although other 2 brands may
be used ) Ale (S0O4.)3, and other zeolites. 3 4 In a preferred method of
preparing zeolite SSZ-32X, we have found that 5 providing sources of
aluminum oxide to a zeolite synthesis mixture wherein 6 the aluminum

oxide is i sevalenty.dispeised form.en %@@oﬁa@vgaﬁ%mgs% aith
ed alu

ingregsed aluminum content to be crystallized, Increas Ina content
8 ProMGtEs| TSR0tk G thet KpprsadiYistites of pentasil

stfucture 9 and lower silica/alumina ratios (approximately 10) can be used

25 aluminuans10 sridesou6Rs o fpegsiocks for e sypihesis of eolite

SSZ-32X. These 11 zeglites‘are recrystallized e new X'%eolite
in‘the 'PRIEAHEET thie 012 BREEAI CETar e 1 CRAE O SRS EIEE Abswen 13
14 Mdngeriitaiand ferderite zealitasrtonstitatedwstien ssefulisaureas:af
15 alumi j rigeds The er.zeolites have also been
uzed Lll{’?q g%%%%s%lligatio%%g I\% %%e%{lr? égi[gzl\e/lglllf C(rﬁ .agt?%%ﬁ N conment
4503207197 'SP B P FROTBRFctP iSRS ioR vetarthe! umintem
ofide #sdricaveovititerdlymi® disipersec - tanmaansilicas e usesan aluming,

opptedsilearsplauahas gt 20 manyfaciuied by Nelaa.Cher. 0, Under

the product name 1056 colloid 21 sol Ica, nminay. ddfition
16 profidifEeEGErEETeEzeR Rithe DR alamasaitedanitentaasacsfahie
Sél gemgratesarystaliites ofdessdrar236080A (along the principal axis)
with surprisingly high isomerzation capability. 24 25 Indeed, the catalytic

performance of SSZ-32X (in the hydrogen form) for 26 cracking capability
i$ manfREERIE DY E SrshAimEfalies Falsyis@enisedisril sources of

15 aluminum oxide or feedsiocks. These latter zeolites have also been used in
16 the crystallization of ZSM- 5 and Z8M-11 {U.S. Pat. No. 4,503,024},

17

18 in another preferred approach, wherein the aluminum oxide is in a covalently
19 dispersed form on silica is to use an alumina coated silica sol such as that

20 manufactured by Nalco Chem. Co. under the product name 1056 colioid

21 sol(26% silica, 4% alumina). In addition o providing novel S8Z-32 X with

22 high aluminum content, use of the sol generates crystaliites 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  Defermination of Constraint index is also disclosed in U.S. Pat. No. 4,

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

30 decreased shape selectivity. This has been demonstrated for ZSM-5 reactions
21 Involving aromatics as shown in J. Catalysis 99,327 (19886). in addition, a

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

33 related to Z8M-23 (J. Chem. Soc. Chem. Comm. 1985 page 1117} in the
e



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 1 above reference on ZSM-22 it was shown

that b%'m&' @g%gwrﬁﬁmefz% WM%W@M%W@G Acansiaint

index of 2.6. This is a surprisingly low 3 value for thi fial'g glven other

st&d.egfﬁ%&mﬁd%%fé{ésmﬁﬁﬁ§%%ié%%f§@é@ﬂ“@e616bﬁm§ PEWTRISTINT &Y of
7th IntvaZedtiterGanéidriokyoeh 986 page 523 hRiesumaklyithehalimilling

legds tq, @dﬁ%ﬁ%@ﬁ%&&@!ﬁ FROLE Bﬁﬂ’r?i@zlcﬁ%] VEt Vi C?ﬁ;’ﬁ ﬁ%déjacg'gg

smaller c%stallltes o it Is surprising here, 7 that smaller crysta

maintaA igEELBIRENVItY R tHé ’58%@5? §SEZL%3E>©9§CFEVG|@§F BB ESS o
siIB:oncmacjeum@iud@@qua{ﬁ&c&lb%riayéf@g&kaﬁllﬁéc 86idis2epligisiaksilica,

fumned sijcar, tetrzalio othoslicates, i slice hvdroxides, 20, Sals
partlcu ya ides suc s sodium’c or| €, Can beadded 11

to or fayped mm@em@mmwmcﬂm@wa@ﬁmm@@ly@r@@; literatwig-as
122100 he spetalipation el zeglien e pgvaning SlGR OcalR R

the 13 lattice. 14 15 The reactlon m|xt reis malntame

téhperftie BINEHY B Rlyaeats viites suditesaasiiersblgrithean be added
temperamrﬁsm@hmﬂgﬂ@eabwmhmm@l Tegrystallization ster awedypically

rq int O C t out2 0 18 C. referab from.abhout
Caé{%) out 1 %?%l MOS CJglre erab?)P even@) %05 ‘dehres. C.

td AbolGP8D C. The crystalllzatlon period is typically 20 greater than |
day and preferably from about 4 days to about 10 days. 21 22 The

hydrothermal crystallization is, conduct der sure and us in
23éjan gﬁ%oc a\?le Sgn lt'h%%ﬁ tﬁser?ggé iré%%rﬁlx urg?\éa&% gﬁer%ﬁfi‘oagﬂaﬂé
piéssuiesiaa Q‘ﬁ%vré%ﬁ%ﬁrmi%m@cgﬁ%éﬁmﬂ@é@umI@Jcomﬂbeﬁwdtsﬁwer“ai

added@gwelasn step are typically maintained from about 140° C. to about 200°
18 G, preferably from about 160° C. to about 180C. and most preferably from
18 about 170. degres. C. to about 180° C, The crystallization period is typically
20 greater than 1 day and preferably from about 4 days to about 10 days.
21
22 The hydrothermal crystallization is conducted under pressure and usually in
23 anautoclave so that the reaction mixture is subject to autogenous prassure.
24 The reaction mixture can be stirred while components are added as well as
25 during crystaifiization
26
27 Oncs the zeolite crystals have formed, the sofid product is separated from the
28 reaction mixture by standard mechanical separation techniques such as
29 fillrafion or centrifugation. The crystals are water-washed and then drisd, e.q.,
30 at80° C. o 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  subatmespheric pressures.
33



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 at 90 C. to 150C.
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 -6 1 During the hydrothermal crystallization step, the
crystals can be allowed to 2 nucleate spontaneously from the reaction
miktureuetire agtionihenixtirer caati S iselop Sbededmlith $34-3Berystals

both tq,direst apdacssler d@%ﬁh% ~rysiallization. as wellas o m rﬁ@l@'ézs

th%formatlon ofémdeswe 5 aluminosilicate contaminants. 6 7

cah b& (368 HREGRHEL28G 67 CAITBE BtieaiPie atctrecaierisd e s
Uduallyyitisitisinabletelresriovethezalkadi fotetal ccatiombydeniexchange

and 9eplaseitwith hydragen, ammonium, or any desired metal ion. The
zeolite 10 can be leached with chelating agents, e.g., EDTA or dilute acid

so@utions, to 11 increase the silica alumina mole ratio. SSZ-32X can also
be’ ste@fiet A 2:6tbaming helysistabiize therchestallingllatticedo @tiaekd).

fram agidsy, 18114854:32% anhesedn Fﬁé{élact% Smepr?]%QQn%% and

hydrog enatln% 15 components for those applications |n
hy%iroé%‘?ﬁ‘f?o V&&h@%@&ﬁaﬁw%mn@t@w@%@ﬁ@wfq*yartdme@%mg
cotnparents learhinchitechydrbgenyehf amma@Enom omgtak caioas. §:6s rare

earth Gaup i apd CIap Y metals, asd8 el gs ot iutes

Preferred hydrogenation components inc sten 1b9evanadeum
n%&lybé&ﬁwQrH@Hﬁﬁ?%éﬁéhec%%ﬁﬁ'aﬁﬂai%ﬁq"@ﬁs} @ﬁaﬁgﬁﬁ@s@i%

pfgtinum, palladium (or other noble metals). 21 22 Metals added to affect
thg 0V§@'§E,Q%%%"Hﬁ%§é&h$ Hﬂ@%’ ééhﬁ‘&'ﬁ’% Qwith hydrogenating

15 components for those applications in which & hydrogenation-dehydrogenation
16 function is desired. Typical repiacing components can inciude hydrogen,

17 ammonium, metal cations, e.g. rare earth, Group HA and Group VIl metals, as
18 well as thelr mixtures. Preferred hydrogenation components include tungsten,
19 vanadium, molybdenum, rhenium, nickel, cabalt, chromium, manganase,

20 platinum, pafiadium (or other noble metals).

21

22 Metals added 10 affect the overall funciioning of the catalyst (including

23 enhancement of isomerization and reduction of o racking activity) include

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

25 praseodymium, stronfium, potassium and neodymium. Other meatals that

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

27 titanium, aluminum, tin, and iron.

28

28 Hydrogen, ammonium as wel as metal components can be exchanged into
30 S8Z-32X. The zeolite can aiso be impregnated with the metals, or, the metals
31 can be physically infimately admixed with $8Z-32X using standard methods

32 knowntothe art. And, the metals can be cccluded in the crystal lattice by
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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
SSZ-32X. The zeolite can also be impregnated with the metals, or, the
metals 31 can be physically intimately admixed with SSZ-32X using

standaydmethods, 32 known to.1be. ad And, the @ae@a!% gan e peclude

in the crystal lattice by -7 1 having the desired metals present as ions in
thé reddtiBRamxtie FdRPIRRRITY2 the SSZ-32 zeolite is prepared. 3 4

Typical ion exchange techniques involve contacting the SSZ-32X with a 5

sojuti ontaini t ' r ing catio ions,

A thoudl e e A e A er
halideSOHIRARE BN R S HES AR PEticentan prefiered. REpeséritative
iof exelvange:8dgaliniguesancdisgiesed, ithrwide arar@he of RRieN S rates,
ingludi 5. NO X 40,251: and 3,.140,253. lon
exilha?gé%}fﬁt%éep §Eaeét§%ﬁg?ﬁ§(§) %)%%bﬁge ra gragﬁ%%% ThiGined.
118 12N FCONERSARANRe iRt SR Biens detidinarpfading
cation3 387243 32X itypicady wastem wWith waleirapdaied@biace either

tq@pegg%ggeegrrggégi%gg[g 6514 C..to about 315C. After washing,
SSZ-32X can be calcined in air or inert gas 15 at temperatures ranging

frbim about 200 C. to 820 C. for periods of time 16 ranging from 1 to 48
howrs, Ferionere ctapeoditeara catadylicailyoagivepieduehddgspacialysz.

useful in.hydr, n.conversion processes. 18 19 The SSZ-32X zeolite_,
b S e S SR AT 30 (e LM
alfefrdetdhP ieigaRIc oXiter carrirprétdrsadx aad mcadissiis losolatioas

ta formiasmpdrnerEhe ragueeus sehuiicnds preferabply-agidit Hhe of time
16 ranging from 1 to 48 hours, or more, to produce a catalytically active product
17 especially useful in hydrocarbon conversion processes.
18
18 The S8Z-32X zeoiite described above is converted fo its acidic form and then
20 is mixed with & refractory inorganic oxide carrier precursor and an agueous
21 solution to form & mixture. The aqueocus solution is preferably acidic. The
2z  solution acts as a peplizing agent. The carrier (also known as a matrix or
23 Dbinder) may be chosen jor being resistant to the temperatures and other
24 conditions employed in organic conversion processes. Such matrix materials
25 Include active and inactive materiais and synthetic or naturally oceurTing
26 zeolites as well as inorganic materials such as dlays, silica and metal oxides.
27 The latter may occur naturally or may be in the form of gelatinous precipiiates,
28 sols, or gels, including mixiures of silica and metal oxides. Use of an active
29 material in conjunction with the synthetic S$Z-32X i.e., combinad with it, tends
30 toimprove the conversion and selectivity of the catalyst in certain organic

31 conversion processas,
3z



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 wijt nthetic -32X.1.e., combi gd with jt, tends 30 to
e B B SR e et
coﬁve?‘éi@%‘fﬁ?{dﬁé@é@éﬁ s39hay Fi5z-8RRIscHinntonipwmsipositedakithina,
chOUSimairrixa@?&iﬁéi,aéﬁiaﬁﬂrﬁaim@,fﬁﬁc@tﬂf}ﬂé@'&?'!?&é’f@é%ﬂ%',ssﬁiklghf%%!ica1
alumi itani nesia, silica-alumina. .3 silica- magnesia, . .
R e R TS ot 9 Gearknehnge
asweft i BhiaRACorOsi oS susH as silcesalantsiithormngsia-zirconia.
silica-giveminarziteania, stieaoay BHinasnadne s 8Rthn: nvention, the
sil;ca- %%r}re{:}s'an;iz'%rncg(oni?l 5 ‘6EsTQ% n]ﬁltrix can pe in the form of a cogel. In
the instant invention, the 7 preferred Matrhe mararial AR shimina%mgetals
siffca. & sesdiBNEt Hd ¢ netalisicd fsiotheeshandemostaaf catalytiesis of
perforaenceexusngithe actial suAthesis ot-9.89%33% a5 Welas furing
Ia}gfr sgg(;gsairréi%ant?%%t dgr&%%rg%&m, Methods of 10 preparation include
solid statBion exchange which 1s SeRaUEN By His R PTA Fresahs gsra)
dryingWisie AretaIdsA s olitiomn & ptepartitiomaf prshareidn ar 4 2isaktin =
seiuticn(Barushiryrieay ke Hisred ipdetieve g SRZS2Xspow loaded. .
with metal. }4 15 Inactive materials can suitably serve as diluents to

control the amount of 16 conversion in a given process so that products

cin be obtained economically 17 without using other means for
controibg:tkRaraa ot eaciion.fy evenilyyil 8 aeolite matarals have been
qgorpg{gg&eegsgnrt_lomnaatlil\r[a!]ly occurrin Cl%%’}ﬁje&%’% 19 bentonite and kaolin.
These r_naterlaﬂs 8.9 513y 8 Sxidie & &t 151C3h PSP e S HREBYSAGT
thé cataljstipssidesirableaosprovieisralcatahystatavingaction. Frequently,

18 zeolite materials have heen incorporated into néturaiiy oceurring clays, e.g.,

18 bentonite and kaolin. These materials e.g. clays, oxides, eic,, function, in

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

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

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

23 powders which cause probiems in processing.

25 Naturally occurring clays which can be composited with the synthetic 887-

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

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

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



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-bertonites 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

anauxiieJribiaus ol Dsuehanseaiplie and aapulalie.can also.be
used as supports. Such clays 31 can be use mWﬁe raw staté as o?fglnally
mified %?Yég‘i?*b%‘%?ﬁ?alﬁ%’l%f&@%ﬁ?&% DI HdGEeAd trdagem ore
chémicalvmedificatinne, 38 4 Totimixturecf SHZ-32Xanehhinder-can be
formed,ipt ' ietyQf ' es, Generally speaking, the
e G o e o P2 3 Bouler 2 GHe Or b oot o,
su%h SR &L Fate Pigvihg WY Famrtle SizasssHidien: e pakdvmronytiad,
2.5-meslvi{Bylor) stnesmart be Grgetainacien adarmesh:thyen,seresn. In
cases a i . such as by extrysi ith an
s R e T
paltially et i HeraRelelea sesizsde cretilioe Gbesteatiest from
Stéamimirhelpsestabilizerthetenystallinedatiios te aackgm.2iasids, The
drigd %H@é{%'&? then thermally treated, using calcination 10 procedures.
11 12 Calcination temperature may range from 390 to 1100F. Calcination
rr%ziy 13 occur for periods of time ranging from 0.5 to 5 hours, or more, to

prédudesicidaticatalytieatiyractuerprod uet-especiallydsseld.niydrosapon

coRnversi : - The ex ate or particle may then be
foner e D B R S SR B i Ging

Vil méGFS eRNR e R Rydirtasaibn agvlindisrdermy e desinable
td coinmpregsaie a modifying metal and Group

16

17 The extrudate or particle may then be further joaded using a technicque such

18 as impregnation, with 2 Group VI metal to enhance the hydrogenation

18 function. [t may be desirable to coimpregnate & modifying metal and Group

20 VIl metal at once, as disciosad in U.S. Pat. No. 4,094,821, The Group VI

21 metal is preferably platinum, palladium or & mixture of the two. Afier loading ,

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

23 900°F.

24

25 Feeds

28

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

28  from relatively light distillate fractions such as kerosene and iet fuel up to high

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

30 residua, cycle oils, synthetic crudes (e.g., shale olls, fars and oll, etc.), gas

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

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

33 branched chain paraffing having 16 or more carbon atoms are sometimes
-10-



20 VIII metal at once, as disclosed in U.S. Pat. No, 4,094,821, The Group
VIl 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 900F. 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 an8Bicete Jorris & e svadifLivegais &ily] fof e dits: BisthareTsapich
detivedanaxes panoibene3phaary oisnSiraiahi haig nRacRlins Alher
alone | lahtly 33 branched chain paraffins having 16 or more
oo e BT Heiises o
feédstBER GrfOfteTP b wic 1o féslisisckogkgenenadly rhidiling aticye st
350F siraeilighter eils watbuswallshe;freenf, B significant gantities.of
waxy compon QitssﬁﬁH%\%%\Clgrhth@qgroces§ is 4 particularly useful wgﬁw waxy
distillate STOCKs SUCA as middie distiate-SERs* NSt 54 Bilke
kefoseR@igiading jathiretsrtaibrieatifigesistodis, heatimyroils! 6and ther
ditillate feagtionsi whesepout painkand-yiscositynegr io %1%73%825@‘”_6(?
Wig"lin %‘%&éair} sﬁgecifi g\l_tion limits. Lubricating oil stocks will 8 generally i)on
above 230¢ (ABOE Y ot LSy 4B IvEt SPEES @ Gtress @ this kind and
H{fdropltscelssiaar sitietafediconseniehtsourcebf stocks fthisskind and
1alserabothesr distilate Bretionsrsines they-parmally. contain, significant

11.amounts of waxy n- paraffins, The feedstock of the present process will
1352n0r$ﬁ)5q?§|geb% él(a)%+ f%é%é‘i%%&cgwﬁﬁ?ﬂ%@a@@ﬁir%ﬁ?fﬁléfﬁ%?hthe”ess

naphtifeprasticEdansisaiy dicd-tretetocirclioccoihposunsssans with@ton of

substantidnrepeitianefichd-highss; | - paraffins and
sllightly %‘r %c ed araffi}ngs whiﬁ%&%ﬁ%ﬁgﬁ%ﬁﬁﬁgﬂ%@F’ﬁe

ock. uu%ﬁjg%heewﬁ?gc%aggfﬁ@fm@ 118 B R AP Bresirgingy the n-

feedstock.
bi&nchégfardnindnederdy semsetackiitnenbddnydaeracking:te form

liguid reyae- e SN GBUE ERRMIE AR 2 1OWhich contribute fo & low
18 viscosity product. The degree of cracking which occurs is, however, fimitad
1@ so that the yield of producis having bolling points below that of the feedstock
20 is reduced, thereby presarving the economic value of the faedstock.
21
22 Typical feedstocks include hydrotreated or hydrocracked gas oils,
23 hydrotreated iube oil raffinates, brightstocks, lubricating oil stocks, synthetic
24 qails, foots oils, Fischer-Tropsch synthesis oils, high pour point polyolefins,
25 nermal alphaclefin waxes, slack waxes, deolled waxes and microcrystalline
26 waxes.
27
28  Conditions
29
30 The conditions under which the isomerization/dewaxing process of the
31 present invention is carried out generally include a temperature which falls
32 within a range from about 382°F to about 800°F, and 2 pressure from about
33 15 to about 3000 psig. More preferably the pressure is from about 100 to

11



18 viscosity product. The degree of cracking which occurs is, however,
limited 19 so that the yield of products having boiling points below that of
the feedstock 20 is reduced, thereby preserving the economic value of
the feedstock. 21 22 Typical feedstocks include hydrotreated or
hydrocracked gas oils, 23 hydrotreated lube oil raffinates, brightstocks,
lubricating oil stocks, synthetic 24 oils, foots oils, Fischer-Tropsch
synthesis oils, high pour point polyolefins, 25 normal alphaolefin waxes,
slack waxes, deoiled waxes and microcrystalline 26 waxes. 27 28

C?nditign ﬁ%%éo ',I'hel_ onditions under which the isomerizationldewaxing .
procesasOoL?‘ 8 E%es&t’lﬂ%ﬁ%ﬂy@%ié@%‘iﬁttyé%'ﬁégé}ﬂmﬁ%fllﬂaésa

tetpegataraiwiich fathst 82 Wwithinui 28ngerfromiakitt 392 RioLabaub800k:;
ang a@f%@%&fﬁ%@%@%&f5&@&%‘&39%‘?@%&%@%&%@i,ﬂﬁﬁ%ﬁ%wmg

pressuyre is from about 100 to -1 1 1 about 2500 psig. The lig ourly
space VEIBER) GURMECEBIMALTHY T Garrally o ase0en O Hseieoe
mbre preferdll§. fi¥hstabdertiGdbto fabiout pdrhaFhecantasting, ispreferably
cafrie | I to. hydrocarbgn
e et S R R
standa¥§CGBiE¥eet H2 per barrel hydrocarbon, more 6 preferably from
aliout 2500 to about 5000 standard cubic feet H2 per barrel 7

hygroggrbgn 18,27 he &r&%wr%%sr%g?ﬁfg% g}]%ﬁ&“@é‘a ngy be further

treated as b%, 10 hydrofinishing, The hy ing can be cpn\v/entionally
cHtried'GUt IRTHE%1 1 Brdserid st agsatahfcamiragenaiticreamsintie
eXampiespratirtim roatd Redlwmina: e bydraftnishingeam hesearreshout at

agtem e of fr : F.1o. 44F and a pressure of
o Ahaut 400 DRI Abouk 000 1 Pty L ArSmSng NS hdhAer

i< Uesthibed AT Sdmpietg Bepats 95T BERAG700els i ineoisBiated

hEreinpbiy refedericeshing in this manner is described in, for example, U.S. Pat.
18 3,852,207 which is incorporated herein by reference.
18
17 EXAMPLES
18
19 The synthesis of a broadline zeclite (in reference to the x-ray diffraction
20 pattem) SSZ-32X s really synonymous with crystallizing a very small crystal
21 example of the zeolite. The x-ray diffraction patiern broadens as the
22 corystallites are reduced in size. In general, for the system of MTT structure
23 zeolites, of which standard 887-32 as well as 88Z-32X are examples, as the
24 §i02/ALOs ratio diminishes (greater wt¥% Al in the zeolite product) the

25 crystaliite size also diminishes.

27 Figure 1{a) compares the S3Z-32X peak cccurrence and relative intensity
28 with that of standard SSZ-32. Relative intensity is obtained when an intensity

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

31 Figures t(b) and (c) superimpose the SSZ-32X piot on the standard $87-32

32 piot, clearly showing the match up of major peaks. Figure H{c) shows a2 more

33 detailed portion of Figure 1(b). Table 2{a) shows the peak listing and relative
~49.



16 17 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 S;
02/A1203 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 accurrence and relative intensity 28 with that of standard SSZ-32,
RelatiVR Tty AR B AT 4rr inte ARSI 200 TARIYRS dierderdy w0
referetivg mégmsibeandf IBSiphEdhy 084,08 00 Xiig. h3@ &l Figuiesed.
1(k) and (c) superimpose the SSZ-32X plot on the standard SSZ-32 32
plot, clearly showing_the match up of major peaks. Figure 1(c) shows a
mdre 33 detailed polfiBlf 6f3igHe?H (i naskstqayakbSRZHRe peak listing
and relative -12 intensity of peaks of standard SSZ-32. Table 2(b)

J+L

magnifies pegk-width: so2-that-major-peaks-of-554-32%-and-standarg
SSZ-32 may be e;%i PeBmpared. éSSEaFéWe 2(afePluk iéansiyr&andard
SSZ-32 5 2 Theta d-spacing RRelativeyfjtensity, (%) (4y)i£60) a5100 7.9
11.219 8.2 18-8-24-89-40-0-11—11-47.8-2014.76.052 1595505

7.9 11.2 19

8.2 10.8 24

8.8 10.0 11

5 11.4 7.8 20 ;

147 6.05 2 |

15.9 5.59 5

11.4 5.471 ; 4

18.2 4.88 12

19.6 4.52 89

20.1 443 11

20.9 425 70

214 4.15 g

22.8 | 3.80 100

23.9 | 3.73 53

24.0 3.70 56

247 3.61 50

252 3.53 36

26.0 3.43 42

28.2 3.16 I

29.4 3.03 7

31.8 2.83 13

o
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1145414 18.24.8812 19.64.5269120.14.4311 20.94.2570 21.4
4.159 22.8 3,90 100 23.93.7353 24.03.7058 24.7 3.61 50 25.2 3.53
36 26.03.4342 28.23.16j11 29.43.037 31.62.8313 6-131| Table
2(b) - Peaks in as-made SSZ-32X 2 2 Theta d-spacing Relative (A)
Intensity (%) (tlto x 100) 8.03 11.0 33 8.8310.06 11.30 7.83 20 15.71

5.643 16.345.423 18.094.907 19.54 45433 19.674.5120 20.81
4.27 31

1 Tabie 2(b) — Peaks in as-made S87Z-32X
Z
2 Theta d-spacing Relative
() intensity (%)
(o x 100)

8.03 1.0 33
8.83 10.0 5]
11.30 7.83 20
18,71 5.64 3
16.34 542 3
18.08 4.80 7
19.84 4.54 33
1967 451 20
20.81 . 4.27 31
Z21.21 i 418 14
22.74 | 3.91 53
23.21 3.72 100
2454 3.62 24
25.(}9 3.55 34
25.87 5.44 s 31
28.91 3.31 5
28.70 37 4
29.34 | 3.04 5
31.48 2.84 g |
31.94 ; 2.80 3
34.02 | 2.83 1
30.22 258 17
36.29 2.47 16

3



21.214.18 14 22.74 3.91 63 23.91 3.72 100 24.54 3.62 24 25.09 3.55
34 25.87 3.4431 26.913.315 28.103.174 29.343.045 31,462.848
31.942.803 34.022.631 35.222.5517 36.292.4716 3-141
EXAMPLE | SYNTHESIS OF SSZ-32X 2 3 A preparation of the desired
material was synthesized as follows: A Hastelioy 4 C liner for a 5 gallon
autoclave unit was used for the mixing of reagents and 5 then in the
subsequent thermal treatment. At a rate of 1500 RPM and for a 6 period
of Y2 hour, the following components were mixed once they had been 7

adg %%l f description. ms of a 1 Molar solution of N,N'
||so%;§é%@a %%%ﬁ%‘?’is ?33%0 gmlxed into 4500 grams of water.
The 9 salt iodide was prepared as in US 4, 483,835, Example 8, and then

10ssubgedyentywasinsexelanged;todhe bydraxide; iorm,psing
AGI-X8 %:)Ll excheange resin. 2400 rz[ims ofgl!%NQ KOH Werz&aﬁgj%éq Br@g%@ﬁjw

grams S TUdBsE f?i@%@@ﬁ%ﬂ%@%ﬁh&?@ %d@%“&ﬁ%%réﬁ@&fﬁ a”d
Naico'sh056tophoid spld3 (26wt S202:andAt avtdic Af203) Rekeaddeds

Lagt, 18L:grams pfisobutdaming 14, wete stirred m&%m&'ﬁg[ﬁna been

general, the molar concentration_of the amine 15 %wmust exceed the

mJIar BORRS AR GRS HERATRBliuN CBrRPS A, QYiasr solution of N, N

Diisopropyl imidazalium hydroxide was mixed into 4500 grams of water. The
9 salticdide was prepared as in US 4, 483,835, Example &, and then
10 subsequently was ion-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 (30wt% 5:0,) were added. 1080 grams of Nalco's 10585 colloid sol
13 (26wt% S0z and 4 wi% Alz0z) were added. Last, 181 grams of isobutylamine
14 were siirred into the mixture. in general, the molar concentration of the amine

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

17 Onee the stirring was finished the autociave head was ciosed up and ihe

18 reaction was taken up to 170°C with an 8 hour ramp up fime. The system was
19 slirred at 150 RPM. The reaction was terminated so that a product was

20 coliected after 106 hours of heating. The solids ware 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

Z3  diffraction and the pattern is shown in Tabile 3. A comparison is made with

24 the more standard 88Z-32 data presented in Table 2(a) and it can be seen
25 that the new preduct of Exampie 1 is essentially related tc S57-32 but has the
286  diffraction lines considsrably broadened.
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17 Once the stirring was finished the autoclave head was closed up and
the 18 reaction was taken up to 170C 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) aud itL£an be seen 25 that the new
product of Example | is essentially related to SSZ-32 but has the 26
diffraction lines considerably broadened. 27 28 29 30 31 32 33 -151

Table 3 2 20‘{ d-spaeing (iniersiyRelativesdaxintensity [@a). 4o X T00)
8.00 11.05 1526 8.80 10.056 11.307.8310[17:14.506.1112
15.755.63 3 5116.50 5.37 35 18.10 4,901 7 12 19,53 A G5 {1
20.05 4.428 g shoulder 10 shoulder (Vio x 100)
8.00 11.05 15 28 |
8.80 7 10.05 8 10
1.30 7.83 10 17
14.50 8.11 1 2
1575 | 5.83 3 5
16.50 5.37 3 5
18.10 4.901 7 ; 12
19.53 4545 41 71
| 20.05 4.428 6 shoutder 10 shoulder
2077 4277 41 71
| 21.30 4171 7 12
e 3.915 sg | 100 |
23.88 3.728 57 98
24.57 2.623 30 52
25.08 3881 | 25 43
25.88 3.443 | 27 47
26.88 3317 | 5 g
2811 3.174 & 10
. . |
4 Ina concern that the product might be & mix of small crystals and
5 considerable amorpnous material, a TEM (Transmission Electron Microscapy)
6 analysis was carried out. The microscopy work demonstrated that the product
7 of Example 1 was guite uniformly small crystals of S8Z-32 {the product was
8

S8Z-32X; with very little evidence of amorphous material, The crystaliites

16~



20.774.277 4171 21.304.1717 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
59 28.11 3.174 6 10 3 4 In a concern that the product might be a mix of
small crystals and 5 considerable amorphous material, a TEM
(Transmission Electron Microscopy) 6 analysis was carried out. The
microscopy work demonstrated that the product 7 of Example 1 was quite
uniformly small crystals of SSZ-32 (the product was 8 SSZ-32X) with very
little evidence of amorphous material. The crystallites -16 | were
characterized %%a spread of small, broad lathe-like components in the 2

range BPF0BAG0 RHGSPSMSEPTRE SiG5 M8 Tatr ST i AratE R fﬁg
3 4 EXAMPRLE2205 8 g prodacilobB@mple 1 ratasa dlcimestitat L0 in
airswith a ramp of 1 deg. 7 C/min(1.8F/min) and plateaus of 250F for 3
hours, 1000 F for 3 hours and 8 then 1100F for 3 hours. The calcined
maten%%ﬁ'\‘gdzlts x-ray crystallinity. 9 The calcined zedlite was
subjected to 2 ion-exchanges at 200F (using NH4 10 NO3) as has been

previotsly p%agabo%d:yadwlp%H%@easér@é%zoaﬁ%% Hheé?m %?

da
material was recalcined and then the mICI’OpOI’OSIty measuremen g g

were eXpIEredt &Y %i“@@b’ﬁﬂ?eﬁ&% st SeHBedR0S; Japiswpry ped
nefv 18prdd0ctF$SZ2-3aXs. hadesatoeunexpeciet diffetences:vsrystalini

copvertional $S7-.14, .%&é%s&tﬁomw adsorption fatia fop 357,32 r\W

adsorptlon at 87K between th
NO3) as has been prev:ously described in US Pat. No. 5,252,527, The ion-

11 exchanged material was recaicined and then the microporesity measurements
12 were explored, using a test procedure also described in 5,252,527, The new
13 product, S8Z2-32X, had some unexpected differences vs. conventional $8Z-
14 32,

15

i The Ar adsorption ratio for S8Z-32X (Ar adsorption at 87K between the
17 relative pressures of 0.001 and 0.1)/(iotal Ar adsorption up to refative

1 pressure of 0.1} is larger than 0.5 and preferably in the range of 0.55 o 0.70.
19 In contrast for the conventional 88Z-32, the Ar adsorption ratio is lass than

20 0.5, typically between 0.35 and 0.45. The S8Z-32X of Examples 1 and 2

21 demonstrates an Argon absorption fraction of 0.62. The external surface arsa
22 of the crystalfites jumped from about 50 m¥%g (882-32) to 150 (S8Z-32X),

23 Indicating the considerable external surface as a result of very small crystals.
24 _
25 Atthe same time, the micropore volume for SSZ-32X had dropped to about
26 0.035 co/gm, as compared with about 0.06cc/gm for standard S82.-32.

27

28  EXAMPLE 3

29

30 The ion-sxchanged 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 seleclivity of zeolite 38Z-32X. The testis described In U.S. Pat.
33 No. 5252527, Example 9. Using the test conditions, standard S87-32

47



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
m2/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
mitropgvsalylprnedes § SZR32X hid el op padto=abolit c26/6:035 aw/din as

copnpared yith abaut,0.96eckam for slandasd S 57322 28 FRAMRLE 3.
2930 The ﬁn-exchan ed SSZ-32X was tested for cracklr&%egctlwty via the

usé of PEEHE Coramt e te5COTHE Y85 WAL%h Trib AR TR
in $howiage-32ithtvarmiefieyiselectivity or zeolite SSZ-32X. The test is
described in U.S. Pat. 33 No. 5252527, Example 9. Using the test
cogditions, standard SSz-32 17 1 tgpically provides a Constraint Index of
13222 at 50% conversion and 806 £ FREASEBHREEDT Example 2 of the
instant applicatidigwreis mnrbehdetistasdmel 33arceadiresyiefls a much
lower conversion of about 12% while maintaining 4 shape-selective
behavior...5 6.Table 4. - isti '

SSZ-32 and SSZ-32X 8 Standard SSZ-$Z=8&#32%Z-32 88Z-32X

Dilsopfopylimidazonum/siica. 0. . WUW
28-30 Pro uoégt“,&rpa(%gripﬁo%h raction* (0.35 - 0.45) (0.55 - 0.70) R

Constraintginté)eoniversmoraliest 50% 12% Crystal size, microns@.37

0.01-002 1uct A adsorption fraction® (0.35 ~ 0.45) (0.55 ~0.70)
Canstraint index conversion Test 50% 12%
Crystal size, microns 017 0.01-0.04

9

10 * Ar adsorption at 87k between the relative pressures of 0.001 and 0.1) / (tota)
11 Aradsorption up fo the relative pressure of 0.1)

13 EXAMPLE 4

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

16 isomerization capability using n-hexadecane as feed and Pd meatal 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 5,282,858, Example 1. Both the new catalyst and & standard $$2-32 powder
21 at comparable SiOy/AI;05 gave about 88% conversion of n-Cag 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 4% for standard 887-32,
24 asdisclosed in U.S. Pat. No. 5,282,858, Example 1. Sc even ihc}ugﬁ the

25 zeolite was shown 10 have considerably less cracking activity in Example 3,

28 the activity for hydroconversion equals that of the standard 882-32 and the

-18-



9 10 * Ar adsorption at 87k between the relative pressures of 0.001 and
0.1) / (total 11 Ar adsorption up to the relative pressure of 0.1) 12 13
EXAMPLE4 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 catadystiand ecstanetatty $8Z:3 L pewtiere 2hiatdeimgarableveen the
SiQ2/A1203 gaue abou-9820conversion abRedoAladely, T8: 242 which is

difference is that the new material of Examgle 2 of the instant invention

gave 53 A iSIReAPAI0R SRIEERIE ‘6 782896 AVEIUE bfe4dh4isvield is
standard:88e¢328¢ Rehasndiscidseihinid)SiuPat. No. 5,282,958, Example
1. S0 even though the 25 zeolite was shown to have considerably less
cracking activity in Example 3, 26 the activity for hydroconversion equals
thet of%é\@t%h%érd SSZ-32 and the -18 1 selectivity is considerably
better. One of the main distinctions between the 2 catalysts was that the
standard SS¢792 preduces.about 133 material which i3 0.and lower,
and the new zeolite reduces that number to 7%. Liquid yield is 4 ,
incfeaseticaRd IRt BRE prettiisisSteatced s BERARMPL ESRESTHERS
catalystofExamsnlei4 wesenackesr dhistinstapeesdthiPeretheetbared. 9

Cf?‘ncm%ié) o?f%f?é‘? 5’&%@%&&‘8{@5@5@??95@6%3ﬂ%“&%ta%% AalYsh ceq

c 2;515 10 (24-42 mesnh'size) were measured out and packed into a k
sthinle 85 2R & T1Pek =t ARG SVerhrjht iATEr BCsetn THascasydhe
was thes:spdiieed Li20ab 500kl awing Hehah 2300 peigatosdkitousedfter
reguction of the.) %%#ﬂ%%?’oﬁ?eﬁﬂlyé‘idvé‘ﬁoﬁ%%ih? iFomerize.a ey g
neutral hydrocrackate teed, API
15 product from the reacior was split in a stripper into two fractions, The bottoms
16 product target was a -15°C pour point. A standard 88Z2-32 catalyst was also
17 prepared and freated in an analogous mannar. The data in Table 5 below
18 shows the improvement which is gained upon using the new 83Z-32X as an
19 isomerization catalyst. Once again a main advaniage seems to be reduced
20 light gas production, which may be related to the lower overall infrinsic acidity

21 ofthis new maisrial.

22
23 Table 5
24
Zeoiite | Wt% | Product | Ci-C4, | C5- 250-
700+ | VIAt4.4 wt% 250°F | 550°F
cst |
Std §37-32 70.2 127 5.2 3 10
887-32X 75.4 129 24 6 8.3
25
26
27



14 38.9, having a 33% wax content, and a pour point of 38"C. The whole
liquid 15 product from the reactor was split in a stripper into two fractions.
The bottoms 16 product target was a -15C pour point. A standard SSZ-32
catalyst was also 17 prepared and treated in an analogous manner. The
data in Table 5 below 18 shows the improvement which is gained upon
using the new SSZ-32): 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. 22
23, Table B, 2f-Zeoiite Wt% Product C1-C4, C5- 52 700+ VI At 4.1 wt%
250-F 550-F CSt Std SSZ-32 70.2 127 5.2 9.3 10 SSZ-32X 75.4 129 2.4
6 8.3 2526 27 _1g | EXAMPLE 6 2 3 A bound catalyst was made using
the Sszhazaﬁjmmiget@mdsmasjﬁggaimﬂa PhindaneedrBonsRasumina
drying n |p t5 impre n tlon and final
dr;%mg an [g%cm%g%b e g tr ?{Epc‘ﬁhe ae;{\]/‘:éﬂralE I‘ggalng ngs 0.32
Wi % . IRREETFISR i |6%ﬁﬂﬁ@fﬁéﬁ@rﬁcﬁ%m@mfdbé@m@amsuﬁhwwmh@t

last enaam{g,v@ﬁmmwt@pmasfﬂﬁﬂﬂﬁ@@é@ﬁ@@lﬁh%@@@o& Bﬂ&mm@l@S
nitrog r| ut Iamln atalyst. This catal
teited onr?(iﬁwa?(wy {%%Oﬁ(%n HP rGcrack gle fg¥ %%%Palﬁlng 50 a 10
potir pﬁi*ﬁf%mqi%@@tr%é%%mwwﬁ@mqﬁm W@ﬁ@‘ramaqsvr@fcmm “¥as

4000 #bsefthbl gas 100l natin ang cciatabrressure 052300 PRig:zand o
Eg%?(; So%(rrg %{(%:%f z ﬁb)Prro'@e%Q%%Eﬁ% leldand. ! obtainedwhen a e
11 sci/bbl gas to oll ratio and a total pressure of 2300 psig. In Figures 2{a) and

12 2(b), the observed yleld and Vi obtained when & bottoms product (850°F +
13 cut) is contacted with a catalyst comprising $82-32X are compared to results
14 obtained when the feed is contacted with a similar bound catalyst made from
15 standard 85Z-32 zeolite. Animproved vield and VI over the range of -5 to -

18 25°C product pour point is shown,



13 cut) is contacted with a catalyst comprising SSZ-32X are compared to
results 14 obtained when the feed is contacted with a similar bound
catalyst made from 15 standard SSZ-32 zeolite. An improved yield and VI
over the range of -5 to - 16 25C product pour point is shown. -20 WHAT IS
WHAI AMED IE=R. 'R zeolite having a mole ratio of silicon oxide to aluminum
oxide greater than about 20:1 to less than 40:1, with crystallites having

smaj| I -Jj ents.in.the ra of 200-400A,.and havin

" e R T T e by e ey S e
an AR 28soriptigasdfiandéhihewts shsialigtohaxinademmstiorrat datke-like
betwaah Hheselative-nearausesl-9dil and Havng (eial AhadsrBianiHes of

to thﬁ %?Ia% pressure of 0.1) that is greater than 0.5, with a minimum

micr % FeBlume of 0.02 cc/gm for the zeolite. 3. The zeolite of claim 2,
wherein t.he Argop adsorpt.ion ratio is in the range from ' 0.551t0 0.70. 4.

2. IneAROUERILIBIN LY AN IR RSN RS ARRINANS 1RBARECR tre

80 to 300 m2/gm. 21
fraction Ar adsorption at 87K between the relative pressures of 0.001 and

0.1) {total Ar adsorption up to the relative pressure of 0.1) that is greater than

0.5, with 2 minimum micropore volume of 0.02 cc/gm for the zeolite.

3. The zeolite of claim 2, wherein the Argon adsorption ratic is in the range from
0.5510 0.70.

4. The zeolite of ¢claim 1, having an external surface area in the range from 80 to
300 m*/gm.
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