WO 01/ 44109 PCT/ US00/ 31244 -1 ZEQOLI TE SSZ-50 2 3 BACKGROUND OF THE

I NVENTION 4 5 Field of the Invention 6 7 The present invention relates to
crystalline zeolite SSZ-50, which has the 8 RTH structure in accord with
the Atl adv@8y4428blite Structure Types. The 9 present invemRGIHUSMI3E%#4r el at es
to a method for preparing crystalline zeolites 10 having the RTH structure,
i ncl udi ng SSZ-50, using the quaternary-&monium 11 cation tenplating agent
N-ethyl -N-met hyl -5, 7, 7-tri net hyl - 2-azonium 12 bicyclo[4. 1. 1 ]nonane, and
processes enpl oying SSZ-50 as a catalyst. 13 14 State of the Art 15 16
Because of their unique sieving chenpetEeSS#-50S, as well as their catalytic
17 properties, crystalline nolecular sieves and zeolites are especially
useful 2n 18 applications such as hydrocarbon conversion, gas drying and
separatjon. 19 Al though pg LEf erent Stal /i | ecul ar sieves have
been di%closed, 20 there F e *E b ?ﬁqO@P zeolites with
desirabj e properties for gas 21 separation and drying, hydrocarbon and
chem cal conversions, and other _ 22 applications. New zeolites may contain
novel internal pore architectur&deld IPAg enhanced sel ectivities in
t hese processes. 24 25 SUVWARY OF THE I NVENTION 26 27 In accordance with
this invention, there is provided a zeolite having a nole 28 ratio of
about 20 oThgneeésit infemtibronidies sekactaitiné zoolitei $$2a0, wtiictehag theger mani um

oxi de and nixtures thereof to an oxide selected_ fromalum num 30 oxi de,
gal |'i ur oxRA&! sueHre i arcord iWithingrieas %’ézeqoﬁﬁﬁ ﬁﬁ#s{ﬁfﬁﬁpﬁn 5‘|egm oxi de 31
fiinﬁersn X Ur 5eelRRNBR ISR 181 Setitcl forirbp&iing ERBtaflineyedlitéd ract i on
10  having the RTH structure, including SSZ-50, using the quaternary ammonium
11  cation templating agent N-ethyl-N-methyl-5,7,7-trimethyl-2-azonium
12 bicyclo[4.1.1]nonane, and processes employing SSZ-50 as a catalyst.
13
14 State of the Art
15

16 Because of their unique sieving characteristics, as well as their catalytic

17  properties, crystalline molecular sieves and zeolites are especially useful in
18  applications such as hydrocarbon conversion, gas drying and separation.
19  Although many different crystalline molecular sieves have been disclosed,
20 there is a continuing need for new zeolites with desirable properties for gas
21  separation and drying, hydrocarbon and chemical conversions, and other
22  applications. New zeolites may contain novel internal pore architectures,
23 providing enhanced selectivities in these processes.

24

25 SUMMARY OF THE INVENTION

26

27  |n accordance with this invention, there is provided a zeolite having a mole

28 ratio of about 20 or greater of an oxide selected from silicon oxide,
29  germanium oxide and mixtures thereof to an oxide selected from aluminum
30 oxide, gallium oxide, iron oxide, titanium oxide, indium oxide, vanadium oxide

31  and mixtures thereof and having, after calcination, the X-ray diffraction lines
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SUBSTI TUTE SHEET (RULE 26) WO 01/44109 PCT/US00/31244 -2 1 of Table |

bel ow. Use of therm 20 or greater means that the zeolite can be an 2
all-silicon oxide (or gernaniumoxide) material. 3 4 The resent i nvention
further pY®91’488% such a zeolite having a conposition, %R/’Hf%@é?“fed and
in the anhydrous state, in terns of nole ratios as foIIovvs 6 YO/ Wwld 20
or greater 7 M1n/YQ2 0.03-0.20 8 Q’Y@Z 0.02-0.08 9 wherein Y is silicon,
germaniumor a mxture thereof; Wis alumnum gall i um 10 iron, titanium
|nd| um vanadi um or m xtures thereof cis 1l or 2 is 2wenc 11 is 1
(i.e., Wisf Tapledwsiient )Userofthesn 20007 g}eakﬁénnean%tf’zat(theéeo"t& Gad B @Ren Wi s
12 tr| val ent or 5 when Wis ent aval ey'ha h/H]s an al kali netal cation,

al kal i e 13/-8HFPR eaor(gggm AUy oiagy M€ Phereof: n is the val ence of M
(i.e., 1 or 2); and 14 Qis a quaternary amoni um cation havi ng the
structure CH3 NI+ CH2CH3 X CH3 CH3 CH3 15 16 Te at e 17 .18 The

zeol i t & haShe gresgntdavenitisatiudher pieyidesy sychya zephiteh n%\ﬂng ?rF@é"%‘?S'ﬁ%[m e |
below. _ 19 20 In acca rdapce, wi_t IS d I i ded a
zeol it @ praparaesie ﬂ“‘fw %WWEﬁ%a%tQﬁegn@'t%ﬁ ??g{oﬁaﬁiﬁg a?f%bg/‘ér atio of
an oxi ge sel ected frem, AR 0! i 20rgxéater ger mani um oxi de and m xtures
thereof to an oxide selected 23 from al um num oxi de, gallium oxide, iron
oxi de, %itani um oxi dMani¥fdi um 8:%820 24 vanadi um oxi de and mi xt ures

t her eof, of about 20 vy, eat er gajo_g ggenperature 25 of from about 200C to
about SgOOC t he thuse{)re Bar ed z %lte having the 26 X-ray diffraction |ines
of Table |wh&hsinpf @ssiidon, geembhiom af aonixturedhiersafny\sis Auminim. galipar ed

zeol | t1e0 V\hllrgrr\], Itlfan%r%(,j?nrzi]uTr%,n;[/éXaAlSmtohremP grregqﬁereoqr s W@J'r%hd is 2 whenc
11 is 1 (i.e., Wis tetravalent) ord is 3 or 5 when c is 2 (i.e.,dis 3when W is
12 trivalent or 5 when W is pentavalent); M is an alkali metal cation, alkaline
13 earth metal cation or mixtures thereof; n is the valence of M (i.e., 1 or 2); and

14 Qs a quaternary ammonium cation having the structure

CHs

I~

CHs
CH™ N
15
16 Template A
17
18 The zeolite has, after calcination, the X-ray diffraction lines of Table | below.
19

20  In accordance with this invention, there is also provided a zeolite prepared by
21  thermally treating a zeolite having a mole ratio of an oxide selected from

22 silicon oxide, germanium oxide and mixtures thereof to an oxide selected

23 from aluminum oxide, gallium oxide, iron oxide, titanium oxide, indium oxide,
74  vanadium oxide and mixtures thereof of about 20 or greater at a temperature
25 of from about 200°C to about 800°C, the thus-prepared zeolite having the

26  X-ray diffraction lines of Table |. The present invention also includes this

27  thus-prepared zeolite which is predominantly in the hydrogen form, which
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SUBSTI TUTE SHEET (RULE 26) WO 01/44109 PCT/US00/ 31244 -3 1 hydrogen form
is prepared by ion exchanging with an acid or with a solution of 2 an
anmonium salt followed by a second calcination. 4 Also provided in

accor dan®® W4H% he present invention is a nethod of 5 pr&FAf4SAY3134
crystalline material having the RTH crystal structure and having a 6 nole
rati o of about 20 or greater of an oxi'dée selected fromsilicon oxide, 7
germani um oxi de and m xtures thereof to an oxide selected from al um num 8
oxi de, galliumoxide, iron oxide, titanium oxide, indium oxide, vanadium
oxi de 19 aydirogest foresistrdreparsld, by mindexaRaRgiNgCWil BNsAGY OF BHNR BPEOR Rl er

crystallization 10 conditiong sources i xi des and a tenpl ating
agent on1 em'?borﬂm%&ﬂo Pweiby i?ei@él)'ftﬁ%@%raggght i nvention additionally
providgs a process for converting 14 hydrocarbons conprising contacting a

hydrocar bonaceous feed at 15 hydrocarbon converting condi tigni with a
catal ydt cdlsprrevided ihaccardrne with thegreser! NN i MAIRCI b1 i te may be

domi ly i h £ : lighlay f
of “act di 1prekai § bR HiRsURL RV EG R ST EOBAuIRIERI k0 T ee

hydr ocigackiBe: faKie ef $boul0 eRjpeater bf anmxidecsélagteal fgrmirsiiearboxideeedst ock
under hydrocracking 21 conditions with_ a catal rl Sl %t he zeolite of

this iﬂveraerma,nitpn@@%ewmiztyr%?Hzﬁfﬁph*é%ﬁfv9"'%%‘%%8%5%6 PEHR 23 24

This ivent ey i IS RIRAE $8diBANBXILE] Vansdiofeetideg a 25
hydr ocgr boé\)&'é)%e%s“ﬁ%él?g}@nedg}%ﬁ e\kgﬁrﬁ?“@gﬂgn ons lwi th a catal yst conprising

26 t he 9zeddnd mixtfirdshthereafysaitimathopr afreprging cpntaednp tinder erystaligatialy dr ogen

form 27 28 The present jnvention also include r for inproving

the vilfcossanditans; Srﬂi’éﬁe%f)% %la'gé?/l%qo@é%a 38&88@%&”5\%@%&#}%‘2@%&@% f eeds

conpri§i ”W&@PF&?&N ng 30 the waxy hydrocarbon feed under isonerization
conditio

dewaxi ng ns with a SUBSTI TUTE SHEET ( RULE 26)
12

13 The present invention additionally provides a process for converting

14  hydrocarbons comprising contacting a hydrocarbonaceous feed at

15  hydrocarbon converting conditions with a catalyst comprising the zeolite of
16 this invention. The zeolite may be predominantly in the hydrogen form. It

17 may also be substantially free of acidity.

18

19  Further provided by the present invention is a hydrocracking process

20 comprising contacting a hydrocarbon feedstock under hydrocracking

21  conditions with a catalyst comprising the zeolite of this invention, preferably
22  predominantly in the hydrogen form.

23

24  This invention also inciudes a dewaxing process comprising contacting a

25  hydrocarbon feedstock under dewaxing conditions with a catalyst comprising
26 the zeolite of this invention, preferably predominantly in the hydrogen form.
27

28 The present invention also includes a process for improving the viscosity

29  index of a dewaxed product of waxy hydrocarbon feeds comprising contacting

30 the waxy hydrocarbon feed under isomerization dewaxing conditions with a
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WO 01/ 44109 PCT/ USQQO 31244 -4 1 catal yst conprising the zeolite of this

I nvention, preferably predom nantly in 2 the hydrogen form 3 4 The
present invention further includes a process for producing_a C20+ tube oil
5 froma W9O0¥4HP%fin feed conprising isonerizing said ol ef 'h"Ve¥¢ titder 6

| someri zation conditions over a catalyst conprising at |east one Goup VIII

7 netal and the zeolite of this invention. The zeolite may be predom nantly
in 8 the hydrogen form 9 10 In accordance with this invention, there is
al so provided a process for 11 catal ytically dewaxi ng a hydrocarbon oil
feedst ock bafdljstgoatpristgtheute diEDpf i inveatiedereieieRly RERMAENBHEI n and
sli ghtlail branchc?d chzi n_hydrocarbons 13 conprising contacting said

hydr oca? boH'®NYIPEERLPSR% i n the presence of 14 added hydrogen gas at a
hydrogefn pressure of about 15-3000 psi with a 15 catal yst conprising at

| east one Group VIII netal and the zeolite of this 1 i.nverEior referably
pr edoni haniThg prasemtadnwgrtiarykinthes inaludefea PAPERSFSOr RESAUGRY B2 ‘%&?2‘?' d
catalyst combrising acli | i lSHANY 8hid! @8kt f@euAdeG oup VI I |

met al a%d ?rﬁ’ de TP%@#@%?W@&&@%#&% a Isecond | ayer 19 conpri sing
an al ung nosddrémtationadInditonsho e shestalyist temerisingratpeastconeGrour Yl 20 t han
the zeolite of said first layer. 21 22 so_incl uded i . nr t

i nvention metal andtheszeqlde obihipipvengor. |15 7UES FEpY g% p@?‘ﬁ&ﬁb”%é‘ﬁ?@gnpri ses
hydr ocr gcki | cracking zone a 24 hydrocarbonaceous feedstock to
obtain gn (IE,\ an;rr?ge@g?r{)rﬁi sing a 25 hydrocracked oil, and catalytically
dewaxi ng said effluent conprising 26 hydrocracked oil at a tenperature of

3000°pah g ThEEsRIOBPeS e indaRRaT Hp Al Y RIORET Bifpas Rt g, | o, 7o
conpri ﬂngc%Lal%ﬁ:%ﬁ%_dt%g%@@o%Rdedar 51 8l f?éukté&ebémﬁbidb@vefaﬁdm%o%

I nventi on. e zeoli e'predomnantly in the hydrogen form 30
Furt hen2i nendoemtainirghstsigntvehain andisdightly bransheds ¢iain S¥AEAGa7ROTN dewaxi ng

degé 5 icgirar%peris?n% ériltgi:tri]r(\;g SRR L 09381 e8hL{aR S thd pldierRestence of
14 added hydrogen gas at a hydrogen pressure of about 15-3000 psi with a
15 catalyst comprising at least one Group VIl metal and the zeolite of this
16 invention, preferably predominantly in the hydrogen form. The catalyst may
17 be a layered catalyst comprising a first layer comprising at least one
18  Group VIl metal and the zeolite of this invention, and a second layer
19 comprising an aluminosilicate zeolite which has different shape selectivity
20 than the zeolite of said first layer.
21
22 Also included in the present invention is a process for preparing a lubricating
23 oil which comprises hydrocracking in a hydrocracking zone a
24  hydrocarbonaceous feedstock to obtain an effluent comprising a
25  hydrocracked oil, and catalytically dewaxing said effluent comprising
26  hydrocracked oil at a temperature of at least about 400°F and at a pressure of
27  from about 15 psig to about 3000 psig in the presence of added hydrogen gas
28  with a catalyst comprising at least one Group VIl metal and the zeolite of this
29  invention. The zeolite may be predominantly in the hydrogen form.
30 Further included in this invention is a process for isomerization dewaxing a

31 raffinate comprising contacting said raffinate in the presence of added
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SUBSTI TUTE SHEET (RULE 26) WO 01/44109 PCT/ US00/ 31244 -5 1 hydrogen with a
catal yst conprising at |east one Goup VIII netal and the 2 zeolite of
this invention. The raffinate nay be bright stock, and the zeolite 3 m
be predoMM%M4Y in the hydrogen form 4 5 Al so provided By YH&3 Pdsent
I nvention is a catalytic cracking process 6 conprising contacting a

hydr ocarbon feedstock in a reaction zormé under 7 catalytic cracking
conditions in the absence of added hydrogen with a catalyst 8 conprising
the zeolite of this invention, preferably predomnantly in the 9 hydrogen
form Al sohydrobededth a catalyst icomgpnisingnat l€as @rhegreapéﬂwm%taé?a&ﬁﬂ%g 10

wher ej tal.yst .addi i | I
Cryst a1 nerond of e Fieg Uy rantined mafu GRTREL SRR, o e PEORe, | o,
provi des aﬂ&%@é%d{oﬂﬁinghﬂlﬂmqﬂéih@ﬁﬁﬂg@ ffrims 14 conprising contacting an

ol efin feed uUnder oligonerization conditions with a 15 catalyst conprising
the zedlite of this invention. 16 17 There is further provided in

accordance with this i ' id hhZrogedy ef i ns
conpri si ngA 8rRrg(\fppﬁ&ﬂ%‘%ﬁré?%ﬂpﬁ%@%%ﬁ eétgéﬁngr%gﬁi gﬁir 19 conditions
Wi th a gat abmptisipgaontadting 4 hpdroeatbdrefeeidstduksiniankeaetion ZON2INABL Fur t her

i ded | ith this | ti ' oL
D1 oduct oncaip P gHa nereEBians el es A BismL P oaeh Ut 5 ar 23
wei ght ?ydEBﬁﬁFiQﬁg\ﬁgg(}%[ifesdf%istiH\?ergthP%@fLe;aé’lé pré8ofarittin@eeici ng into a

reaction zone a ecul ar wel _ hydr ocar bon- cont ai ni ng gas and
cont actg nghgddodegdsrmn Adso thchmtee inrbisrinGantiorpis sughraeatahdic WRAKIAESs s

o ot 10 0r PIRSEEP WSTBOLE <SND) SO RSP TR IS A TR e S5 afELl o

wei ght{ hyd fr%oé'b gefti gher nol ecul ar wei ght hydrocarbon; and 30 (b)
W t hdrlalvm' né%crﬁo sarf]goreact I on zone a hi gher nol ecul ar wei ght

12

13 The present invention further provides a process for oligomerizing olefins

y

14 comprising contacting an olefin feed under oligomerization conditions with a
15 catalyst comprising the zeolite of this invention.

16

17  There is further provided in accordance with this invention a process for

18  isomerizing olefins comprising contacting an olefin feed under isomerization
19  conditions with a catalyst comprising the zeolite of this invention.

20

21  Further provided in accordance with this invention is a process for the

22 production of higher molecular weight hydrocarbons from lower molecular

23 weight hydrocarbons comprising the steps of:

24

25 (a) introducing into a reaction zone a lower molecular weight

26  hydrocarbon-containing gas and contacting said gas in said zone under Ca+
27  hydrocarbon synthesis conditions with a catalyst comprising the zeolite of this
28  invention and a metal or metal compound capable of converting the lower

29  molecular weight hydrocarbon to a higher molecular weight hydrocarbon; and
30 (b) withdrawing from said reaction zone a higher molecular weight

31  hydrocarbon-containing stream. Preferably, the metal or metal compound is

SUBSTITUTE SHEET (RULE 26)



31 hydrocarbon-containing stream Preferably, the netal or netal conpound
is SUBSTI TUTE SHEET (RULE 26) WD 01/44109 PCT/USOQ 31244 -6 1 a
Ianthan|Qe gblﬁgélnlde nmetal or netal conmpound and the | ower npl ecular 2
wei ght hyd?S¢&PBon is methane. 3 4 This invention also pricvid¥BR24r ocess
for converting I ower alcohols and other, 5 oxygenated hydrocarbons
conprising contacting said | ower al coh§l™ or ot her 6 oxygenat ed hydrocar bon
with a catal yst conprising the zeolite of this 7 invention under
conditions to produce |iquid products. 8 9 Also provided by the present

i nventilon aéanatﬁamdpr@'\a;dmmeomew of sreteheornpoped &g 1R IewepRiARaIT ni trogen

contained in. stream i e presence of 11 oxygen wherein said
proces coWﬁtgi%ég oocr?{%%r“ H%’l@ gas streamwith a 12 zeolite, the

| mproverent conprising using as the zeolite the zeollte of this
I nvention._The zeolite may contain a netal or

al I on %qas cobalt

14 copger ORisinyenfissaleneredess é@ﬁ@%@@t%}vaﬁw RYet Rohe Bthest t he
oxi des < 15

ot of oni ey NS S e Hthop Ao AP EIR IR A DRI AER POt gas
streamd s theemeedibydicadam witd acfatalysi coraprisingdbeizestiecef thisgi ne. 18 19
Al so provided i.n ac ordance with tHIS |nve tion is a process for the

separ at oninVeptieR UH EF SoRAlIensin RIOALES bigH B@H‘t“& %hi ng gas nixture
conprising contacting the 21 mixture with a conposition conprising the
zeolite of this invention. In a 22 preferred enbodi nent, the gas m xture
cont ai s nAlspqenideddyntherasent in@ertipros BN IMEYORES ORPFERSARI /e THE | NVENTI ON

20 20 A% o o YA Mo BBl 5 BB L Sp Hhlar B o
is t he1 ifirsty e%amﬁél:féth saMiiratbdGormpFiSEs @bnta@hhglthér‘gtaerstr@bm Wi Iang the RTH
crystal structure 9 such as the material designated RUB-13, are known,
but thidy dealiee, thgv@provement comprising using as the zeolite the zeolite of this

13 invention. The zeolite may contain a metal or metal ions (such as cobalt,

14  copper or mixtures thereof) capable of catalyzing the reduction of the oxides

15  of nitrogen, and may be conducted in the presence of a stoichiometric excess

16 of oxygen. In a preferred embodiment, the gas stream is the exhaust stream

17  of an internal combustion engine.

18

19  Also provided in accordance with this invention is a process for the separation

20  of nitrogen from a nitrogen-containing gas mixture comprising contacting the

21  mixture with a composition comprising the zeolite of this invention. In a

22  preferred embodiment, the gas mixture contains nitrogen and methane.

23

24 DETAILED DESCRIPTION OF THE INVENTION

25

26 SSZ-50 is a crystalline material having the RTH crystal structure and having

27  aluminum atoms in its crystal framework. It is believed SSZ-50 is the first
28  such crystalline material. Other materials having the RTH crystal structure,
29  such as the material designated RUB-13, are known, but they do not have
30 metal atoms in their crystal structure. Typically, they are prepared as

31 silicoborates. In many cases the boron in silicoborates can be replaced with
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30 netal atons in their crystal structure. Typically, they are prepared as
31 silicoborates. In many cases the boron in silicoborates can be repl aced
with SURSII SHEET (RULE 26) WO 01/44109 PCT/ US00/ 31244, - um num
by post-sagﬁtog/é%i%% treatnment. However, this has not been thécrg/géoeo;:ﬂghvvith

RUB- 13 (see the Conparative Exanples below). 3 4 SSZ-50 is prepared froma
reacti on m xture having the conposition shown in 5 Table A below. 6 TABLE
A 7 Reaction Mxture 8 9 YO021WaOb 15-300 10 OH/YO2 0.20-1.0 11 QY02

0.10-0.40 12 Min/YQ2 0.05-0.40 13 H20/Y®2 15-50 14 where ., M and

! Y, W
n are ab defimiedmabpypest-synthesis dreptment, Hawever.itgishassnqiRepmthecaps i e, w
is tetraval ent n is,3 i i , s trivalent). 16 17 In
practi cg, %E%Hgfga Esregptglee(‘é\grﬁgagatb/?()%ésﬁgplggr?g\r@é\}é/)ﬁng: 18 (a) preparing an

aqueousssol ution containing sources of at |east 19 one oxi de capabl e of

formng a crystalline nol ecul ar sieve and Tenpl ate A'b 20. H’R mai nt ai ni ng

the aquéouSSHoblts BreRAIeRroEbAJERFRTMIXHFG BAWAY the COMPASHaN S I s of

SSZ- 50; ancl-
'5

a%?e Acb)elé\ﬁcoveri ng the crystals of SSzZ-50. 23 24 Typical
sour ces™ of "al"um num oxi de for the reaction m xture include 25 al um nates,
al um nag al um num col | oi ds, al um nunTABLB6A coated on silica sol, 26
hydrated al um na gels such as Al( 3,.and_.al um num conpounds such as 27
Al C13 ahd Al 2(S04)3. Typical sour chign B n oxi de include silicates,
silica ¢28 hydrogel, silicic acid, fumed silica, colloidal silica,
tetra- a? kyl orthosilicates,

9 YOL/W,0, 15-300

10 OH-/YO, 0.20-1.0

11 QYO, 0.10-0.40

12 Mo/ YOo 0.05-0.40

13 H,O/YO, 15-50

14 where Y, W, Q, M and n are as defined above, and ais 1 or2, and b is 2

15 whenais 1 (i.e., W is tetravalent) and b is 3 when a is 2 (i.e., W is trivalent).
16

17  In practice, SSZ-50 is prepared by a process comprising:

18 (@)  preparing an aqueous solution containing sources of at least
19 one oxide capable of forming a crystalline molecular sieve and Template A;
20 (b) maintaining the aqueous solution under conditions sufficient to
21 form crystals of SSZ-50; and

22 (c) recovering the crystals of SSZ-50.

23

24  Typical sources of aluminum oxide for the reaction mixture include

25  aluminates, alumina, aluminum colloids, aluminum oxide coated on silica sol,
26  hydrated alumina gels such as Al(OH)s and aluminum compounds such as
27  AlICl; and Alx(SO.)s. Typical sources of silicon oxide include silicates, silica
28  hydrogel, silicic acid, fumed silica, colloidal silica, tetra-alkyl orthosilicates,
29  and silica hydroxides. Gallium, germanium, titanium, indium, vanadium and
30 iron can be added in forms corresponding to their aluminum and silicon

31 counterparts.
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29 and silica hydroxides. Gallium germanium titanium indium vanadi um
and 30 iron can be added in forns corresponding to their al um num and
silicon %gounterparts. SUBSTI TUTE SHEET (RULE 26) WO 01/44109

PCT/ USOO UY30% g 1 2 A source zeolite reagent may pr ovi fe"USYBH e of

al um num In nost cases, 3 the source zeolite also provides a source of
silica. The source zeolite inits 4 déalumnated formnmay al so be used as
a source of silica, wwth additional 5 silicon added using, for exanple, the
conventional sources |isted above. Use 6 of a source zeolite reagent as a
source lof alumna for the present process is 7 nore conpletely described

enti 1164 - PR ZROHE TRROPREATA (Re Erooboe ol Tl TRREAE” =
ZEOLI TES OBEALNRE: BYofRl A FBXFESSS a soleed besilics.cThswsoriroé zebiitefin its

incorporated herein by reference. 11 12 Typically, .an al kal i..rretlal
hydr oxi4le dealuorinaiedafarm may aise bR URedAs ApaHESE aksilica vith afdiangl, e

hydr oxi de of. sodi t j Lt B i bdijidfBd d¥oveal gsaim and
magnesiﬂm sghgorﬁ%&ﬁ%ﬁﬁ@?&e%rp%lﬁ, méi%??ﬁ'ﬁga]@ée% thli s 15 conponent can
be omi t4 edopa soardk 2solitd eegptit\eal aduicesifaluminasfordhe paesert. progessThe

t | ati t b dto id ' ian. _Th [ be 17
benef | ol A MAS oM ERaHERE OGN Lk SrE RN haPPo2 5Pond aPdleel Y on.
Cherebv. 1 . L i res .  FREPARIA] At t
regLﬁrggd. ?’Régg#ggﬂ%%ﬁ%ﬁa?ﬁ%ﬂaﬁoﬁlﬁ%@ﬁgﬁ ne earth cgﬁAon na "ble );;art
of the @as- SYNTHETIRCAEDL ITESs AND ZEOIIXESORIHINES BYi SAYY £KO€ESPal ance

leed 0 pr Hisfacesais wichis igrryrisd Rersio Py SETEAGE, S, 1 Tt hyl - - asoni um
bicyclp{4. 1. 1 ]nonane cation having the follow ng 25 structure: 26 CH3
W 12 Typically, an alkali metal hydroxide and/or an alkaline earth metal hydroxide,

13 such as the hydroxide of sodium, potassium, lithium, cesium, rubidium,

14  calcium, and magnesium, is used in the reaction mixture; however, this

15 component can be omitted so long as the equivalent basicity is maintained.

16 The templating agent may be used to provide hydroxide ion. Thus, it may be

17 beneficial to ion exchange, for example, the halide for hydroxide ion, thereby

18  reducing or eliminating the alkali metal hydroxide quantity required. The alkali

19 metal cation or alkaline earth cation may be part of the as-synthesized

20 crystalline oxide material, in order to balance valence electron charges

21 therein.

22

23 The organic templating agent used to prepare SSZ-50 is an N-ethyl-N-methyl-

24  5,7,7-trimethyl-2-azonium bicyclo[4.1.1]nonane cation having the following

25 structure:

26
>
N;’—CHZCH3 X
CHs
CH; CH;
27
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CH3 CH3 CH3 27 SUBSTI TUTE SHEET (RULE 26) WD 01/44109 PCT/ US00/ 31244 -9 1
where X is an anion that is not detrinental to the formation of the SSZ-50.
2 Representative anions include hal ogen, e.g., fluoride, chloride, bromde
and 3 i o h®/44%4r oxi de, acetate, sulfate, tetrafl uorobor X&YKLy at e,
and the like. 4 Hydroxide is the nost preferred anion. 5 6 The reaction
mxture is nmaintained at an el evated tehperature until the 7 crystals of
the SSZ-50 zeolite are forned. The hydrothermal crystallizationis 8

usual Iy conducted under aut ogenous pressure, at a tenperature_between 9
120C and 16HB&re Xheanrarsdrathat zanotodetpardrdal toghe ypiraatian oihea?e£-3han 1 day

10 and preferably from about t o _abaut, 20. da - : rably,
the zedlit epges&?/\@;%eeqplg@ W&Fl‘ﬁ{jela%aﬁgg?'?*r?'ﬁg f%f"(?'ggr ?@Pfléé bgoﬁ%?”&ri ng the
hydr ot her ke }ﬁ?aaﬂidezaécb@me,sg@ﬁne,tmaaﬁar&mrafasbmmme, dred thisSlikal. | oned
to nucleate spontaneously fromthe reaction m xture. The use of 16 SSZ-50

cryst ads adydrexitienatthe inadst pagfeedarviaRt ageous in decreasing the 17 tine
necessgry for conplete crystallization to occur. In addition, seeding can
18 lead to an increased purity of the product obtained by pronoting the 19

nucl eatgi oNT g e &dtichahkalreas nidinBf7edat an elevatyd terdpsiate witddkes. Wien 20
used as seeds, SSZ-50 crystals are added iﬁlaa?lbjﬁr unt q 1 and 21

) etween O.
10% of 7t heorwBlalinet BF SPFiRZamitaare T ohee PN SITAEISNZZIONS e | he
zeoliteg cr r , ' | eriRpainé ednfeam the 24
reacti%n m%@&?@?ﬁgﬁn‘éfﬁ arrdé%r?\@cga re?%g%’jgtiac}% techni ques such as 25
filtrati om20Fiteasd Ws0at sThe erystdlbratiaspedodistypivaly dreater thangt dayt 90C to
26 150C for from8 to 24 hours, to obtain é{gg as-synt hesi zed SSZ-50 zeolite
27 crylét al@nd prafemby flgmsakoHtchaayei @bk 4R A3%R: at nospheric pressure or

under 11

12 Preferably, the zeolite is prepared using mild stirring or agitation.

13

14  During the hydrothermal crystallization step, the SSZ-50 crystals can be

15 allowed to nucleate spontaneously from the reaction mixture. The use of

16 SSZ-50 crystals as seed material can be advantageous in decreasing the

17 time necessary for complete crystallization to occur. In addition, seeding can

18 lead to an increased purity of the product obtained by promoting the

19  nucleation and/or formation of SSZ-50 over any undesired phases. When

20 used as seeds, SSZ-50 crystals are added in an amount between 0.1 and

21  10% of the weight of silica used in the reaction mixture.

22

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

25 filtration. The crystals are water-washed and then dried, e.g., at 90°C to

26  150°C for from 8 to 24 hours, to obtain the as-synthesized SSZ-50 zeolite

27 crystals. The drying step can be performed at atmospheric pressure or under
28 vacuum.

29

30 SSZ-50 as prepared has a mole ratio of an oxide selected from silicon oxide,

31 germanium oxide and mixtures thereof to an oxide selected from aluminum

SUBSTITUTE SHEET (RULE 26)



28 vacuum 29 30 SSZ-50 as prepared has a nole ratio of an oxi de sel ected
fromsilicon oxide, 31 germanium oxide and m xtures thereof to an oxide
sel ected from al um num SUBSTI TUTE SHEET (RULE 26) WO 01/44109

PCT/ USOOWQ1B 44109 10 oxide, gallium oxide, iron oxide, tit&ft{iPYXizdt,

i ndi um oxi de, vanadi um oxide 2 and m xtures thereof of about 20 or
greater; and has, after calcination, th& 3 X-ray diffraction |ines of Table
| bel ow. SSZ-50 further has a composition, as 4 synthesized and in the
anhydrous state, in terns of nole ratios, shown in 5 Table B bel ow. 6 TABLE
B 7 As-Synsigsi gamumSXidd) idn\®ads\Eteniaen oxidgr ralien oxHevvVBERAYOM 0XFS- 0. 20

10 Q' YO2 0.02-0.08 11 where Y, c, d,. O Mand i,ped above.
12 132Lovasnd BliXtuEes tl"@rwfmﬁar?&llﬁ\é\{?i%éﬁﬁa&??b%”%ﬁ?ﬁi %ﬁ%@a}&ﬁéﬁ% tﬁgt hods

whi ch i;ns A ' st 2 506ufthanka® alkcontsusitoramas! e,

al um m}m %’i@{t%lﬁg%kq@ 'r?r'glélIg gﬂtgtr)lgg?et V}é'r %2 Itsroeat ment of tmeo_l itein
conbi nat i ogynthédized aatuntimaanigdrbusdtateoin terassifvededatipeshoWmninuni na.  Such
procedures_are described in 17 U S. Patent No. 4,559, 315, issued on
Decenbér 17abledBBeiqy.chang et al. 18 19 After calcination, the SSZ-50
zeolites have a crystalline structurmap#eee X-ray 20 powder diffraction

pattern include the characteristic Mnes show in Table |: SUBSTI TUTE
SHEET (JRULE 26) WD 01/44109 PCAsiSsnitesiza SS4801 TABLE 1 2 Cal ci ned SSZ-50
3 8 YO2/W:Oyqy 20 or greater

9 M2n/YO2 0.03-0.20

10 Q/YO, 0.02-0.08

11  whereY, W, c, d, Q, M and n are as defined above.

12

13 Lower silica to alumina ratios may be obtained by using methods which insert
14 aluminum into the crystaliine framework. For example, aluminum insertion

15 may occur by thermal treatment of the zeolite in combination with an alumina

16 binder or dissolved source of alumina. Such procedures are described in

17 U.S. Patent No. 4,559,315, issued on December 17, 1985 to Chang et al.

18

19 After calcination, the SSZ-50 zeolites have a crystalline structure whose X-ray

20  powder diffraction pattern include the characteristic lines shown in Table I
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2 Thetam D Rel ative Intensity 8.45 10.5 MVS 8.95 9.87 S-VS 10.0 8.84
WVS 17.6 5.04 WS 18.55 4.78 WS 22.95 3.87 WM 24.9 3.57 WVS 30.45
2.93 WM _32.35 2.76 W 37.0 2.43 W 4 (a)0.20 5 (b) The X-ray patterns
provi ded P 8V#4%d on a relative intensity scale 6 in whikGT/¥$83544 ongest
line in the X-ray pattern is assigned a value of 100: 7 Wweak) is |ess
than 20; Mmediun) is between 20 and 4b!- S(strong) is 8 between 40 and 60;
VS(very strong) is greater than 60. 9 10 Table | A bel ow shows the X-ray
powder diffraction lines for calcined SSZ-50 11 including actual relative
i ntensijties. SUBSTI TUTE SHEET ( RULE RABLEOD 01/44109 PCT/US00/ 31244 -12 1

TABLE | A 2 Cal cined SSZ-50 2 Theta Ig'a)dg gl gti ve Intensity (1/1o0 x 100)
8.45 138 5 35-100 8.95 9.87 40-1 g > 10-80 17.6 5.04 10-60 18.55
4.78 5-360 22.95 3.87 5-25 24.9 3.57 5-75 30.45 2.93 5-25
2 Theta® D Relative Intensity
8.45 10.5 M-VS
8.95 9.87 S-VS
10.0 8.84 W-VS
17.6 5.04 W-S
18.55 4.78 W-S
22.95 3.87 W-M
24.9 3.57 W-VS
30.45 2.93 W-M
32.35 2.76 W
37.0 2.43 w
4 ®+0.20
5 ® The X-ray patterns provided are based on a relative intensity scale
6 in which the strongest line in the X-ray pattern is assigned a value of 100:
7 W(weak) is less than 20; M(medium) is between 20 and 40; S(strong) is
8 between 40 and 60; VS(very strong) is greater than 60.
9

10 Table IA below shows the X-ray powder diffraction lines for calcined SSZ-50

11 including actual relative intensities.
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32.35 2.76 5-15 37.0 2.43 1-10 3 4 (a) 0.20 5 6 The X-ray powder
diffraction patterns were determ ned by standard 7 techni ques. The

radi ati on t K- al pha/ doubl et of copper. The peak 8 heij nd t he
posi ti ons}‘)eg@mérbf%uncti on of 20 where 0 is the Bragg angl e, %Cgmﬁé?@z%ad
fromthe relative intensities of the pegks, and d, the interplanar 10
spacing in Angstrons corresponding to Tife recorded |ines, can be
calculated. 11 12 Representative peaks fromthe X-ray diffraction pattern

of calcined SSZ-50 13 are shown in Table I. Calcination can result in
changeslin the intensities of 14 thEABEEKA as conpared to patterns of the

"as-made" material, as well as 15 mnor shifts in the diffraction pattern.
The zeo%ite produced by exchangi n%ggﬁ !%%g_ bal or other cations present
in the zeolite with various other h 17 as H+ or NH4) vyields
essentially the kf fraction pattgrn, althou | Ity ﬁ(g y be
m nor shifts in gafh'gie}%terpl anar spaci ?Tg and vari gi%lﬁt%? :hrt]ensle Y Q_{g?%fli ve
intensities of the8@&aks. Notwithstah@ibng these m nor pesfut@hti ons, 20

t he basic crystal tice remains unggﬁnged by these tregpail s-

SUBSTI TUTE SHEET ( 26) WD 01/ 441 PCT/ US00/ 31244 -13 1 Crystalline
SSZ-50 can be used1@® synt hesi zed, b8i84preferably will bel®8Dhermally
treated (cal cined), ually, it is dgﬂ'ﬁrable to renove thf\o_% kali metal 3
cation by ion exchidf§e and repl ace it-“wi th hydrogen, ammoniu or any 4
desired netal ion.q1glhs zeolite can bg7geached w th chel at 5,0 agents, e.g.,
5 EDTA or dilute acid solutions, to increase the silica t%%un‘i na nol e
ratio. 6 The zeold4®5can al so be st@ d; steam ng hel ps“sStabilize the
crystalline 7 latphee to attack fromggcids. 8 9 The zeokit® can be used

in intimte conbination with hydrogenating 10 conmponents, such as tungsten,
vanadi um ol ybden®8.4% heni um ni ckel 2.93 5-25

32.35 2.76 5-15
37.0 2.43 1-10

@ +0.20

The X-ray powder diffraction patterns were determined by standard
techniques. The radiation was the K-alpha/doublet of copper. The peak

heights and the positions, as a function of 26 where 6 is the Bragg angle,

O 0 NN N B Bk~ W

were read from the relative intensities of the peaks, and d, the interplanar

10  spacing in Angstroms corresponding to the recorded lines, can be calculated.

12 Representative peaks from the X-ray diffraction pattern of calcined SSZ-50

13 are shown in Table |. Calcination can result in changes in the intensities of
14  the peaks as compared to patterns of the “as-made” material, as well as

15 minor shifts in the diffraction pattern. The zeolite produced by exchanging the
16 metal or other cations present in the zeolite with various other cations (such
17 as H" or NH,") yields essentially the same diffraction pattern, although again,
18  there may be minor shifts in the interplanar spacing and variations in the

19 relative intensities of the peaks. Notwithstanding these minor perturbations,

20 the basic crystal lattice remains unchanged by these treatments.
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11 cobalt, chrom um nanganese, or a noble nmetal, such as palladiumor 12
pl ati num for those applications in which a hydrogenati on-dehydrogenati on
13 funct i»98 g gesi red. 14 15 Metals may al so be introduced into the
zeolite BYOP %‘Tl ting sone of the 16 cations in the zeolite Gi/PR0OMEEH
cations via standard i on exchange technjques 17 (see, for exanple, U S.
Pat ent Nos. 3, 140,249 issued July 7, 1984 to Plank et 18 al ., 3,140, 251
issued July 7, 1964 to Plank et al.; and 3,140,253 issued July 19 7, 1964
to Plank et al.). Typical replacing cations can include netal cations, 20
e.g., rare GystaineGB8hH0 ¢an B aspd lasssyntbiegizedpounprefarably vl bgs wel | as

t heir 1 m xtures. t he replaging,nmetal]i | O .0 tals
such as ragée@Qalgfaq@q?gdWC@BB.,\@,sugw, 'Eg,deﬁfr,aggj{,o %ﬁox@i{he@;ﬁalﬁﬁ n, and
Fe are partdagiBhdy ign ex3nifs 8hE esbiadd it With fiperdyed agenoniamynianyy and net al
conponents can bé ion-exchanged into 26 the SS57-50. The zeolite can al so
be i nprégnatesiredinoetal ivs. mEieazeolite cantbeleaghag vainschelatingagenis; 841y and

intimately } W th. ife usj : i own to the
art. 208 SRR Rl R Ry R R e Fartdie

synt het ¢ ZB@ zdditavchh alsdlbé steinkd areamirigahelpsgtabiize theofrystadlingesi r ed

repl aci ng cation or cations. SUBSTI TUTE SHEET (RULE 26) WO 01/44109

PCT/ US0®/ 312tige to aifagk Kohaeigh a wide variety of salts can be enpl oyed,

chl oridgs and other halides, 2 acetates, nitrates, and sulfates are
particularly preferred. The zeolite is 3 usually calcined prior to the

i on- exchangaeuzentite car beaiseginovetirhate comghmation with hwroseasgm in the

xehandt. - RepRETeLse ToHnaxERaNgReTLbh R e Bhfee kY Th 2 i de
T 5] 0 BRI orgh Hytigegs B sebil e pdoRad Rladurione, o, U
al .: and 3 platues3or $wsecappiications in whigha hydmgghrtier-dghydmgenation
13 function is desired.
14
15 Metals may also be introduced into the zeolite by replacing some of the
16 cations in the zeolite with metal cations via standard ion exchange techniques
17  (see, for example, U.S. Patent Nos. 3,140,249 issued July 7, 1964 to Plank et
18 al.; 3,140,251 issued July 7, 1964 to Plank et al.; and 3,140,253 issued July
19 7, 1964 to Plank et al.). Typical replacing cations can include metal cations,
20 e.g., rare earth, Group IA, Group IIA and Group VIII metals, as well as their
21 mixtures. Of the replacing metallic cations, cations of metals such as rare
22  earth, Mn, Ca, Mg, Zn, Cd, Pt, Pd, Ni, Co, Ti, Al, Sn, and Fe are particularly
23  preferred.
24
25  The hydrogen, ammonium, and metal components can be ion-exchanged into
26 the SSZ-50. The zeolite can aiso be impregnated with the metals, or, the
27 metals can be physically and intimately admixed with the zeolite using
28 standard methods known to the art.
29
30 Typical ion-exchange techniques involve contacting the synthetic zeolite with

31 a solution containing a salt of the desired replacing cation or cations.
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10 Followi ng contact with the salt solution of the desired replacing
cation, the 11 zeolite is typically washed with water and dried at
terrperatures ranging from 12 65C to about 200C. After washin the zeolite
can be cHXVHY n air or inert 13 gas at tenperatures ré’ﬁ&ﬂ%ﬁwﬂ%i’n about
200C to about 800C for periods of 14 tinme ranging from1l to 48 hours, or
nore, to produce a catalytically acti vk#15 product especially useful in
hydrocarbon conversion processes. 16 17 Regardl ess of the cations present
in the synthesized formof SSZ-50, the 18 spatial arrangenent of the atons
whi ch for mlifvighas wide vansétalof satts car bef employeti chisoidies @ndesthenBaksdasent i al | y

h d. 20 21 SSzZ-50 f d h |
Shapes . Gaseialpry NSt a8 A E SRt IE Y e et ThE FefeiSi” s powder,
a grangl e, ,0fa aRj; r‘i’é’c!jgrlgrSIoRFleql&?bxcﬁéﬁé’e procedure e tembay tgogapic ti cl e

si ze suff|C|en to pas hr ou a 24 2-nmesh (Tyler) screen and be retained
on a 4@0- mestier didsen) mt&:ueemamneisaﬂﬁieaé@@ sWace, $'ﬁ§e(§fa§é¢%fs iN? Mdrded,

such as by .extrusion with an,or anl gl icate can be
extrudéd e gy exgnange. iep 868%’(@%5 (;(fe“Han %?edﬁinl&ﬁ] then ext ruded.
28 29 SS4igdosad lrbs vﬁ@émgﬁéﬁyeﬁ p@térﬁts@hﬁedmgalmﬁ irdtent Ness:B 440,248 t he

temperatures 30 and ot her conditions enployed. in organic_c rsion
pr oces§es.isSigchonsluy % 199 tedtlank gt i ﬁc“l"lﬁﬂiﬂi@tﬁ“@g Cg'h'éPIY r?ag%gé Onaterial s

and syathelic, of pabusal | SUBRTLINED SHFET {BE M U0s01/ 44109

PCT/ USO0/ curring ze as well as inorganic materials

such ag clays, silica and 2 netal OXI des Exarrpl es of such materials and
the manner_in which they can 3 be u eéflsclose in U.S.  Patent No.

4, 910,1006, Fallowiag C%S?C?Wlthﬂb%a{’féo'%'% esjjed repiaging @ e No.

5, 316,453, (ﬁﬁﬁé’y%ﬁg%&hﬁ ﬁ&%w%%éte'?‘%'ﬁ@%’ﬂ@d aptétnhbéfhtuﬁﬂ@s @é‘n%@ from

I ncor por at’e ere erein intheir 6 entirety. dr ocar bon
Converigi orsPOoteests®ist 200°C. After washing, the zeolite can be calcmed in air or inert

13 gas at temperatures ranging from about 200°C to about 800°C for periods of
14  time ranging from 1 to 48 hours, or more, to produce a catalytically active

15  product especially useful in hydrocarbon conversion processes.

16

17 Regardless of the cations present in the synthesized form of SSZ-50, the

18  spatial arrangement of the atoms which form the basic crystal lattice of the

19  zeolite remains essentially unchanged.

20

21 SSZ-50 can be formed into a wide variety of physical shapes. Generally

22 speaking, the zeolite can be in the form of a powder, a granule, or a molded
23 product, such as extrudate having a particle size sufficient to pass through a
24 2-mesh (Tyler) screen and be retained on a 400-mesh (Tyler) screen. In

25  cases where the catalyst is molded, such as by extrusion with an organic

26 binder, the aluminosilicate can be extruded before drying, or, dried or partially
27 dried and then extruded.

28

29  SSZ-50 can be composited with other materials resistant to the temperatures
30 and other conditions employed in organic conversion processes. Such matrix

31 materials include active and inactive materials and synthetic or naturally
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9 10 SSZ-50 zeolites are useful in hydrocarbon conversion reactions. 11
Hydr ocar bon conversion reactions are chem cal and catal ytic processes in
12 which \985991] gont ai ni ng conmpounds are changed to different carbon 13
cont ai ni ny° ConPdunds. Exanpl es of hydrocarbon conversion r BGEUSHE244, 14
whi ch SSZ-50 are expected to be useful ,i.ncl ude hydrocracki ng, dewaxing, 15
catalytic cracking and olefin formati o'r:} reactions. The catalysts are al so
16 expected to be useful in other petroleumrefining and hydrocarbon
conversion 17 reactions such as isonerizing n-paraffins ar,].d na(ﬂt henes,

i somer i i ngcagring geplites asovgirasiineiggnimdaleiald sEEh ASR. & iCﬁi%’P r
acetylenic . 9 IS - i ),

form ngphi ﬁg%uﬁgé%%%g%ﬁ% rﬁ%ﬁ%ﬁé&ﬁ%?ﬁgﬁgg r%ﬁm o{)\/:é’yhlar’:r‘j)}If[ﬁe}s'r u ag? wei ght
hydr ocay bobs usedare disdidsatein B1S. (RateatiNog)t, SHfd0@s i issuedMaye2tt1990sto The
SSZ-50 catal ysts may have high 22 se Lyity, upde rocar bon
conver st onZ€BR%Et AbraN ynsp?gtﬁr@é\loa %#%5%3'5%%?&2\&?3&32 i?g%g%l red products
relative t p t\Stni o$§§f i inNssr 1 N

pr ocess]fngﬂﬁ&gé%;gg’r %gﬁﬁevgﬁlggéer%@ ocC ségd ggq%%rgggg?l%{)ﬁgcegﬁ f eedst ocks
cont ai n6 caebtretyonpounds and can be from 27 many different sources, such
as virgin petroleumfractions, recycle petroleum 28 fractions, shale oil,

| iquefied coal, tar sand oil, synthetic paraffins from NAO 29 recycled

pl asticg feedstocks and, inH@@deaAon CoRvaRIGHProvdisees containing 30

f eedst ock susceptible to Zeolitirc catalytic reactions. Depending on the
type of9 31 processing the hydrocarbonaceous feed is to undergo, the feed

retal Bl b8 2y Zgpitaers ety et R NSt ERARY  Coen or sl fur

2 i npuri ti elydrddarisem chbavarBreiaations af®vke@ical bhdtcatalytie pesedsspsdtessi ng
will be 3 npre efficient (and the catal yst norge a,&i ve) the | ower the
met al , 1%i t WhRdncarkog g@n&ainingrcrppewils are ehangestigfigerent aarlgoirhe conver si on
of hydypca ; c i i i , for
xanol 1 ROPRL g S s, EkeiNBs B RiHdcanB plnRaIGiHeatonB P

14  which SSZ-50 are expected to be useful include hydrocracking, dewaxing,

15 catalytic cracking and olefin formation reactions. The catalysts are also

16 expected to be useful in other petroleum refining and hydrocarbon conversion
17  reactions such as isomerizing n-paraffins and naphthenes, isomerizing

18 olefins, polymerizing and oligomerizing olefinic or acetylenic compounds such
19 as isobutylene and butene-1, reforming, forming higher molecular weight

20 hydrocarbons from lower molecular weight hydrocarbons (e.g., methane

21  upgrading) and oxidation reactions. The SSZ-50 catalysts may have high

22  selectivity, and under hydrocarbon conversion conditions can provide a high
23 percentage of desired products relative to total products.

24

25  SSZ-50 zeolites can be used in processing hydrocarbonaceous feedstocks.
26 Hydrocarbonaceous feedstocks contain carbon compounds and can be from
27 many different sources, such as virgin petroleum fractions, recycle petroleum
28 fractions, shale oil, liquefied coal, tar sand oil, synthetic paraffins from NAO,
29  recycled plastic feedstocks and, in general, can be any carbon containing

30 feedstock susceptible to zeolitic catalytic reactions. Depending on the type of

31 processing the hydrocarbonaceous feed is to undergo, the feed can contain
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8 reactors depending on the types of process desired. The fornul ati on of
the 9 catalyst particles will vary depending on the conversion process and
met hod 10 of operation. 11 12 O her reactions which can be perforned

usi ng theWad4&x of this invention 13 containing a netalPCTEU$90/31244 G oup
VIIl metal such platinum include 14 hydrogenati on-dehydrogenation
reactions, denitrogenation and 15 desdbfurization reactions. 16 17 The
followi ng table indicates typical reaction conditions which may be 18

enpl oyed when using catal ysts conprising SSZ-50 in the hydrocarbon 19

conver sj on{e&Racdd Kfreof idtals, UM 4196 habe eig oedwenitdigeinasrssudiue i ndi cat ed
in 20 parentheses. SUBSTI TUTE SHEET (RULE 26%_ VIO 01/ 44109 PCT/ USO0/ 31244

- 17 Protesimmeities, dt pae dsanpresigted inpweyer 48R inggenesalrepcessingswil Bgr 0. 1- 30
Dewaxi 200- 475..15-3 i - - - Cat .
o acki . 197 B EAEICIARS 8 i e S HR Ioyeh Ind M tdicadl) oo

0. 1- 50 at nun@ s2iféPcodtentdfthe-fe@ddcRO5 27-204 4 0.1-10 5 Condensati on of
260- 538 0.5-1000 psig 0.5-50 alcohols |Isonerization 93-538 50-1000 psig
1-10 (204-315) (1-4) 2 3 ' Several hundred atnospheres 4 2 Gas phase

reacti ot S7iedplERAPBPhROEAAorIc8S 54 féeds can take place in any
7  convenient mode, for example, in fluidized bed, moving bed, or fixed bed
8 reactors depending on the types of process desired. The formulation of the
9 catalyst particles will vary depending on the conversion process and method
10  of operation.
11
12 Other reactions which can be performed using the catalyst of this invention
13 containing a metal, e.g., a Group VIl metal such platinum, include
14  hydrogenation-dehydrogenation reactions, denitrogenation and
15  desulfurization reactions.
16
17  The following table indicates typical reaction conditions which may be
18 employed when using catalysts comprising SSZ-50 in the hydrocarbon
19  conversion reactions of this invention. Preferred conditions are indicated in

20  parentheses.
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6 4 Liquid phase reaction 7 5 WHSV 8 Gt her reaction conditions and

paraneters are provi ded bel ow.

whi ch co

and a hyW8g@ﬁ§

cyclic stocks and ot her
using the process conditions and cat al
aforenmentioned U S. Patent No. 4,910,006 and

h

OI’I pronoter,

ydrocr ackat e

heavy petrol eum resi dual
garge stocks can be
5 f conponents 16 disclosed in the

U S. Patent

9 10 Hydrocracking 11 12 Using a catal yst
§SZ 50, preferably predom nantly in the

1o PlopEEs

15 hydrocracked

17 No. 5,316, 753.

18 19 The hydrocracki ng catal ysts contain an effective anmount of at |east
one 20 hydrogenatlon conponent of the type commonly enployed in .
hydr ocr ac p-rg—2i—eat-al-yst-s—re—hygrogenatog CoMpUIeEnt TS U -y
sel ected from Fﬁ%?ﬁsouoy 22 Qirempdrgnpna Lon PSR o donei SGRTN L or
nor e met a| blydfoa@aokipgVi B land  175-4$Dup VI 11 . 04511335(@1&%0 thhe salotkéocorml X es
and sol ut | Desvaxiiy ai ni ng [such.200h475 24 h}drdgb&@@®pa@catalystOrb2@referably
sel ected fromthe group of metaEos45@al ts| SUBGIOOFBTED)SHERT ( RUDE2-26) WO
01/ 44109 Bé#Q?%Ehﬁgé44 - 18 Hanggsonpl ¢xes dmwiteof of [t he gin®@HBO
consisting o st one of platinun1 2 Qgﬁhagbqﬁl rhodiun1 iridiun1
rutheniu bt ereot e group L3, 58 of one of
ni ckel , nmﬁvgﬁgﬁﬂﬁf'eabal é%éj titanium cf ron1un1a $1 Bures
t hereof . Reference to the cata ally actlve netal or ng q ES
i ntended {o_enconpass such ne{$i28%) metals in the elenental 6oclin
sone f or nl Seokensation oki de, 5@610%@@ hal i deO &4PB8RyI%t d and pﬁ’é (PI ke. 7
The hydrogeltahiolsn catal ysit is present injlan effective anpunt to provide|the
8 hydr ogepaoreerifatiost i on [of t he35Bar ocr acki - t@@&pyigt , land préférably in
the 9 rahge of fromO0.05 to @ﬁﬂh@ysmeight. 10 11 Dewaxi ng (1-4)
2
3 Several hundred atmospheres
4 ?Gas phase reaction
5 3Hydrocarbon partial pressure
6 * - Liquid phase reaction
7 °WHSV
8  Other reaction conditions and parameters are provided below.
9
10 Hydrocracking
11
12 Using a catalyst which comprises SSZ-50, preferably predominantly in the
13 hydrogen form, and a hydrogenation promoter, heavy petroleum residual
14 feedstocks, cyclic stocks and other hydrocrackate charge stocks can be
15 hydrocracked using the process conditions and catalyst components
16 disclosed in the aforementioned U.S. Patent No. 4,910,006 and U.S. Patent
17  No. 5,316,753.
18
19  The hydrocracking catalysts contain an effective amount of at least one
20 hydrogenation component of the type commonly employed in hydrocracking
21  catalysts. The hydrogenation component is generally selected from the group
22 of hydrogenation catalysts consisting of one or more metals of Group VIB and
23 Group V!II, including the salts, complexes and solutions containing such. The
24  hydrogenation catalyst is preferably selected from the group of metals, salts
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12 13 SSZ-50, preferably predom nantly in the hydrogen form can be used to
14 dewax hydrocarbonaceous feeds by selectively renoving straight chain 15
paraffins,, Typically, the viscosity index of the dewaxed pr '

i mpr oved “E%M%égﬁpared to the waxy feed) when the waxy feegggéﬁ%g%@ﬁtted

wi th SSZ-50 17 under isonerization dewaxing conditions. 18 19 The

catal yti c dewaxi ng conditions are dependent in |arge neasure on the 20 feed
used and upon the desired pour point. Hydrogen is preferably present in 21

th ti duri th tal ytic dewaxi to 22
Foed rali oand AypPIEAPS JasBPGRLRo Bt Co0oana oA s Bhps Pl 0" ' °
(standasd E%g%&iﬁm,9P§8ﬁmﬁﬁ6iuﬁﬁrrﬂﬁ:elhiut;ﬁra%ﬁ%&‘ﬂhrﬁés&h@tﬁofb@@rﬁb geougbout 20, 000

SCF/ bbl . ner al rogen w e separated fromthe product and
recycl edl t conkisting@®f aékast one ob niskeTypolyafenwad sobealksungsendbianiyft gas

A typi oh” GER 1T BpRateLESs UHET ELIS s Rl Etef IRy A metdlior 201, %0
29 feedst oglethRi isiin@nabave enbonipadsebchmietabot aistalsdn she eleghentahstate and
slightly 30 branched chai n hydrocarbons bea/@lcont act |)§8att8h%%gr g(car bon oil

feedst otk ionin SamerHerprasicbrascam pxiggasdllife dhalifs cgao f pressure

of about SUBSTI T T 3 014 ; 91

T5- 3000 poi! 5 A ORI E e s s r P ey GiTang ArePtioPete el v

2 netalg 3hydrogenafor-fafctiyrisittewndrogackingloatalystapndmreterablyyn tumt ai n a

hydrogenati on 5 conponent of the tgﬁe commonl y enpl oyed i n dewaxi ng

cat al ys?s. rapge phirom 805rtedde PYM&RIOY:- S. Patent No. 4, 910,006 and U. S

Patent%&b. 5,316,753 for 7 exanples of these hydrogenation conponents. 8
ydr o

9 The genation conponent is present in an effective anount to provide
an 101effective hydrodewaxi ng and Hyelwakxipgneri zati on catal yst preferably
in the

12

13 SSZ-50, preferably predominantly in the hydrogen form, can be used to

14 dewax hydrocarbonaceous feeds by selectively removing straight chain

15 paraffins. Typically, the viscosity index of the dewaxed product is improved
16 (compared to the waxy feed) when the waxy feed is contacted with SSZ-50

17  under isomerization dewaxing conditions.

18

19  The catalytic dewaxing conditions are dependent in large measure on the

20 feed used and upon the desired pour point. Hydrogen is preferably present in
21  the reaction zone during the catalytic dewaxing process. The hydrogen to

22 feed ratio is typically between about 500 and about 30,000 SCF/bbl (standard
23 cubic feet per barrel), preferably about 1000 to about 20,000 SCF/bbl.

24  Generally, hydrogen will be separated from the product and recycled to the

25  reaction zone. Typical feedstocks include light gas oil, heavy gas oils and

26 reduced crudes boiling above about 350°F.

27

28 A typical dewaxing process is the catalytic dewaxing of a hydrocarbon oil

29  feedstock boiling above about 350°F and containing straight chain and slightly
30  branched chain hydrocarbons by contacting the hydrocarbon oil feedstock in

31 the presence of added hydrogen gas at a hydrogen pressure of about
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11 range of from about 0.05 to 5% by wei ght. The catal yst may be run in
such a 12 node to increase isodewaxi ng at the expense of cracking
reactions. 13 14 The feed may be hydrocracked, followed by dewaxing. This
type of YYé¥He 15 process and typical hydrocracking c JWFWWHQ*gre
described in U S. Patent 16 No. 4,921,%%4, i ssued May 1, 1990 to Ml er,
which is incorporated herein by 17 rét€rence in its entirety. 18 19
SSZ-50 nmay al so be utilized as a dewaxing catalyst in the formof a |ayered
20 catalyst. That is, the catalyst conprises a first |ayer_conprising

zeol i t @ SSA-3000 p6i withl aatathiyastompesiGgdpZ-d0ianchet lgast ang Grogeddid | ayer
conprising an 22 alumnosilicate zeolite which has different shape
select?viﬂ?ekﬁan zeolite SSzZ- 23 50. The use of layered catalysts is
discloged in U S Patent No. 5,149,421, 24 issued Septenmber 22, 1992 to

Mller, which is incorporated by reference 25 herein.inits entirety. The
| ayeri dg riEye S5Z650 hytidewaxirgicarlyssmayontippas §ontan & RYAragediSeol i ti c

conponent desi gned for either hydr i ; 3k Sk 28 29
SS7 30 SmyPTRAE i denBies G LRGN ety Ehists A BBtne 28 mder
30 congitigBremesibite U SeatdhsNoodel 6,008Jan®U.BaPatentNiko. ,31875396; i ssued
SUBSTI TUTE SHEET (RULE 26) WD 01/44109 PCT/ US00/ 31244 -20 1 January 1

1980 td Gexampes ofthege hydipgenatian FaPPPP8PiSt ed by reference herein 2 in
its ent8irety. 3 41t is often desirable to use ml|d hydrogenation
(sonmetines referred to as 5 hydrofinishing) to produce nore stable dewaxed
producis. Tiehyydyehatiors bomponénsisepresant ibarpeffédivesamennhisr piowideran or

A e oSBT . o
Ca0S T, BUTBHAE ot BEbeRgs SOy et stnocath aniy peanah songe
of abdat 406de do irsbeasKOsOUbvaxifigeattharaxgenae obaracking reactions.
13
14  The feed may be hydrocracked, followed by dewaxing. This type of two stage
15 process and typical hydrocracking conditions are described in U.S. Patent
16 No. 4,921,594, issued May 1, 1990 to Miller, which is incorporated herein by
17  reference in its entirety.
18
19  SSZ-50 may also be utilized as a dewaxing catalyst in the form of a layered
20 catalyst. Thatis, the catalyst comprises a first layer comprising zeolite SSZ-
21 50 and at least one Group Vil metal, and a second layer comprising an
22  aluminosilicate zeolite which has different shape selectivity than zeolite SSZ-
23 50. The use of layered catalysts is disclosed in U.S. Patent No. 5,149,421,
24  issued September 22, 1992 to Miller, which is incorporated by reference
25  herein in its entirety. The layering may also include a bed of SSZ-50 layered
26  with a non-zeolitic component designed for either hydrocracking or
27  hydrofinishing.
28
29  $SZ-50 may also be used to dewax raffinates, including bright stock, under
30 conditions such as those disclosed in U. S. Patent No. 4,181,598, issued
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11 catal yst enpl oyed nust be active enough not only to hydrogenate the
olefins, 12 diolefins and col or bodies which nay be present, but also to
reduce t matic content. Suitable hydrogenation catalyst are

di scloseg‘%uoa?%i%g 14 Patent No. 4,921,594, issued May 1, f§é@59%31wf“ller,
which is incorporated by 15 reference _herein in its entirety. The
hydr ofi ni shing step is beneficial in I@ODreparing an acceptably stable
product (e.g., a lubricating oil) since dewaxed 17 products prepared from
hydrocracked stocks tend to be unstable to air and 18 light and tend to

f or m sl udgdansanynt, ar880us| Gillespietiatk Whichl® ine@rporated divi refelgnpe hgraipar ed
usi ng SSZ-50. Fogéﬁéanple, a C20+ lube oil may be 21 nmade by isonerizing a
C20+ ol &f i B RSEQUEMr a catal yst conprising SSZ-50 in 22 the hydrogen form
and at {east one Goup VIII netal. Alternatively, the 23 lubricating oi

may be made by hydrocracking in a hydrocracking zone a

24
hydr oca# boltde eftes desirdblectokusmaptyidroganasion] (semetimsafprafeirad taass

hydr ocracked .oil ., .and .catal yticall ' u L.epperat ure
of "ot 56 Paa@inssiBg auRo ¥ e Sl dRaebo UL Pl RiaBIhRRREL L 00,
3000 ps4g sip ¢dn bEpeplopmedcster batistecbriafr dgedegasing steppanat al yst
conprising SSZ-50 in 28 the hydrogen form ang at L???St oné Groupl VI
metal . 29 s@emabiattesHErdrafiRishing i) typsatly £299 vefepEf feiBpET Ay S angg

A e s
pr edon ganBbgoipid Aesgiedr ageditieo(IMSY) betwikenalbSa G0 arsl PBeddas a catal ytic
cracking catalyst in the absence of 7 hydr ot cat al yst may be
enpl pyb(g_ i AY@@genTecyda raie ¢f ahedi4400Rl 500,SEF i HS‘G;%X%P%’P%QO .g., any
Sy Ty, oES: AL ATERBBLAMES bty PR oResi ek ena o,
of thesz tdadéfinsoavad colbabbiieg whichiryay bearesdrit, dutalsodededucea the
af or enpAt i ONed s Sontaal. S BLitable hdrogerator ostalystard Giseidsed in U. S.

14 Patent No. 4,921,594, issued May 1, 1990 to Miller, which is incorporated by

15 reference herein in its entirety. The hydrofinishing step is beneficial in

16 preparing an acceptably stable product (e.g., a lubricating oil) since dewaxed

17  products prepared from hydrocracked stocks tend to be unstable to air and

18 light and tend to form sludges spontaneously and quickly.

19

20  Lube oil may be prepared using SSZ-50. For example, a Czo+ lube oil may be

21 made by isomerizing a C,o+ olefin feed over a catalyst comprising SSZ-50 in

22  the hydrogen form and at least one Group Vili metal. Alternatively, the

23  lubricating oil may be made by hydrocracking in a hydrocracking zone a

24  hydrocarbonaceous feedstock to obtain an effluent comprising a

25  hydrocracked oil, and catalytically dewaxing the effluent at a temperature of at

26 least about 400°F and at a pressure of from about 15 psig to about 3000 psig

27 in the presence of added hydrogen gas with a catalyst comprising SSZ-50 in

28 the hydrogen form and at least one Group Vili metal.

29
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12 No 5, 316, 753. Wien a traditional cracking catalyst (TC) conponent is 13
enpl oyed, the relative weight ratio of the TCto the SSZ-50 is generally
14 bet ween about 1: 10 and about 500: 1, desirably between about 1:10 and 15
about 200YQ 048 er abl y bet ween about 1:2 and about 50:1, BnHUSHE!24
preferably is between about 1:1 and ang; 20:1. The novel zeolite and/ or
the 17 traditional cracking conponent<ray be further ion exchanged with
rare earth 18 ions to nodify selectivity. 19 20 The cracking catal ysts
are typically enployed with an inorganic oxide matrix 21 conponent. See
the afagrenentioned U S. Patent NGatdly8d@radenand U.S. 22 Patent No.

5, 316, 753 for exanples of such matrix conponents. 23 24 digonerization
25 26 1X is expected that SSZ-50 can also be used to oligomnerize straight

and 27 3bfa Bﬁ‘d%a?Bah '&r&%Kﬁ'fd 8§ cloavhmg efd=eanabayt cracked Rﬂthambsmneémfabl y 2-5
car bon toms The omers which are the roduch}y{dof t ‘%l" rocess are

medi um4 o h?&olgea\,qsmg SﬁZﬁ§0 wietamably orademimantly indge AR RIS gasol i ne
or a gissol i ne 30 blending stock and chemi cals. SUBSTI TUTE SHEET (RULE 26)
WO 01/ 44109 PCT/ USQQ/ 31244 -22 1 The oligonerization process conprises

cont actg ngyyhen 8lsA-50 i asstshe akcatalytib erackirgpsatailyst ov the atnﬂed\Cphzfse with a
catal yst conprising SSZ-50. 3 4 The zeolite can have t naI cations

associ at edhvd»r@g@m calplyst BRYE EMPYRAIE GRINHRGPNVItiL T ﬁg | ons
accordin f}a&%@gh%%ﬁ néanﬁygmhl sn‘i19§te@‘iéretof@r§¥ﬁip¢@ed¢é’é !aOﬂS woul d

i ncl ude hyﬁ rreta cations 7 1ncluding mxtures of the
sane. @ tBempepkatimeratkingldatalystat Typxallpatheisewdrarargs parer esiadlng s gi ven

wel |20 mogiraingEiiGeissp EArRIes REPBR Ga BOTS BB GA NS 20 e and Gr oup
o T O LIy i oty o oo 5 1

12 No 5,316,753. When a traditional cracking catalyst (TC) component is

13 employed, the relative weight ratio of the TC to the SSZ-50 is generally

14 between about 1:10 and about 500:1, desirably between about 1:10 and

15 about 200:1, preferably between about 1:2 and about 50:1, and most

16 preferably is between about 1:1 and about 20:1. The novel zeolite and/or the

17  traditional cracking component may be further ion exchanged with rare earth

18 ions to modify selectivity.

19

20  The cracking catalysts are typically employed with an inorganic oxide matrix

21 component. See the aforementioned U.S. Patent No. 4,910,006 and U.S.

22 Patent No. 5,316,753 for examples of such matrix components.

23

24 Oligomerization

25

26 Itis expected that SSZ-50 can also be used to oligomerize straight and

27  branched chain olefins having from about 2 to 21 and preferably 2-5 carbon

28  atoms. The oligomers which are the products of the process are medium to

29  heavy olefins which are useful for both fuels, i.e., gasoline or a gasoline

30 blending stock and chemicals.
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12 which the anmount of aromatics produced is not nore than about 20% by 13
weight. This is acconplished by using a zeolite with controlled acid
activity 14/J4al pha val ue] of from about 0.1 to about 120, g&é@{?gfﬁﬁﬁl y from

about 0. YAY*® apout 100, as neasured by its ability to txane.

16 17 Al pha values are defined by a andard test known in the art, e.g.,
as shown 18 in U.S. Patent No. 3,960,978 issued on June 1, 1976 to G vens
et al. which is 19 incorporated totally herein by reference. reqU|red

h lit be 20 obt d by st
Z‘r’gceiiooh@oﬂg%ymeﬁmwn?@p%'sgg ComPHRPE AN IBBLD el ”W%%%@%@* ’n this
1 22 25 LapunriEnl] Ofal wihel 8 PhrB G SOz be used 1o i sorerize

reamis a oc 26 Stream containing at |east
one C436 olefin, preferably a C4 6 normal olefin, 27 nore preferably nor mal

Ly 26 B erh oo SEACLERY BB iy AR bl ©

Typi calsl y, §Qé‘éb Al tebhhignes Welidtritavn indBeGit. 6 nor mal
ol efi nsS in/péé‘va?l%r egfe)ﬁ?]e?tﬁgﬁﬁn f eed ) stgr eam Tﬁese ot her . SUBSTI TUTE SHEET

(RULE 26) WIM/mmangd BhoIeshpdrogen 28MM e BFLRRE BHE! GRlP SNl ude, e.g.,
al kanes er. ol efins, mat i cs Al 4 The

f eed stredﬂﬁr:]'fjgmgc@l"ﬂw %tﬁg See e?ﬂ/% Pet%q?‘:r %%&?ﬂlc (E:)gtsali ?lélagrackl ng

5 unit gor &e@éh&éﬁ §i'§/bnlwtc)§hoﬁ§ Bemetabtsuch dd rarel eagdhahgtals cr acki ng unit
ef fl uent 6 typical cont ai ns about 40-60_wei qr ent .n but enes. A
7 met hyl - treanganese, Q@dcn@m, aniwelkas metals of \BToeR 9f@‘8r15%“ T@g%)@ ‘Sei ght
percenp, 8 zﬁgrg%'}dcgﬁ{u?m@f'ﬁbf d B8flodit e R 81 SHalhy CiRnRheprie | east “about

40 wei ut éne, nore preferably at |east about 65

wei ghty lperr@QDISItéQ i eHatahe bubkteehavEnefdiny v asmralizsdtion %letmaltmyln br anched

i so-olefin ma 11 used i nt erchangeabl in thi e i
12 WthK the amount of aromatics produced i€ not mote thak % E&% Qy

13 weight. This is accomplished by using a zeolite with controlled acid activity
14 [alpha value] of from about 0.1 to about 120, preferably from about 0.1 to

15 about 100, as measured by its ability to crack n-hexane.

16

17 Alpha values are defined by a standard test known in the art, e.g., as shown
18 in U.S. Patent No. 3,960,978 issued on June 1, 1976 to Givens et al. which is
19 incorporated totally herein by reference. If required, such zeolites may be

20 obtained by steaming, by use in a conversion process or by any other method
21  which may occur to one skilled in this art.

22

23 Isomerization of Olefins

24
75 $SZ-50 can be used to isomerize olefins. The feed stream is a hydrocarbon

26  stream containing at least one Ca. olefin, preferably a C4.6 normal olefin,

27  more preferably normal butene. Normal butene as used in this specification
28 means all forms of normal butene, e.g., 1-butene, cis-2-butene, and

29  trans-2-butene. Typically, hydrocarbons other than normal butene or other

30  Cagnormal olefins will be present in the feed stream. These other
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12 13 The process is carried out under isonerization conditions. The
hydrocarbon 14 feed is contacted in a vapor phase with a catal yst
conprising the SSZ-50. 15 The process nmay be carried out generally at a

t enper at uM® FiHddHB%about 625F 16 to about 950F (329-510C), fPEA/USQ0/ENIes,
preferably from about 700F to 17 about 900F (371-482C), and about 350F to
about 650F (177-343C) for 18 pentenes-a®d hexenes. The pressure ranges
from subat nospheric to about 19 200 psig, preferably fromabout 15 psig to
about 200 psig, and nore 20 preferably fromabout 1 psig to about 150 psig.

21 22 The 'fi?ﬂﬂbgarBEHEWa PRERIS @ @Chivandy! bther ofinac hidrgaiics, dgdesgen,y from
about 0.1 3 to about 50 hr', based on the hydrocarbon feed, preferably

from ab@ut andlinest g@sesabout 20 hr', nore preferably fromabout 0.2 to about
10 hr', nmost preferably 25 fromabout 1 to about 5 hr"'. A
hydrogeﬁ/ hydrocarbon nolar ratio is 26 maintai ned fromabout 0 to about 30

or highar. Tihefdustegmn tgsiballenrydssithe?gtfideneitoinya floid detalytie dradkigam or
directly to the isonerization zone. The reaction. 28 is re&gff blY
subst antSi al ¥Rit oF aanethykigitebutyt sthee snjty A Beid C@F%W'%Ba?{'"'}qaw“ @ﬁf‘ 29

b . i j ked bed
per cent gbasiificall LhRhReshoiia BoSRasR: saReftensifalteitd. in a packed be

30 reactor, | ze reactor, or a noving bed reactor.
The bed7 3imefthyt-tert-batyhkstsdr urdnefiinget typicatiy contaimsA 0. weight pereenper cent

' SUBSTI TUTE SHEET (RULE 26) WD 01/44109 PCT/ USQ0/ 44 . -24 1
of 6. oS, rRTRA YRR T b TPet SSER R eI o) GRS 6 S SRS AP el gt
25, andg 2 Mﬁ?tprﬁ]%@%k%n@tmbﬁeﬂsﬁefééblﬁat Jé?é«tbé@n%ﬂiﬂ@@ﬁip@ﬂcerﬁ 6 Hi gher

nol ecul ar wel g ocarbons can be forme rom | ower nol ecul ar 7 wei ght
hydr ocaObonsorbnal boterect The terires Isowelefin@ndduethy! ianghedriserolriiy mel b8 with a

catal yst conprj sing, SSZ- angd.a netal _or nmetal conpound capable of 9
conver tlilng "E%é;'lniﬁﬁg'?a'?ﬁﬁ Yii'h '%P%ﬂﬁcﬁp&ocar bon to a hi gher nol ecul ar 10

wei ght {pydr ocar bon. Exanpl es of such reactions include the conversion of

13 The process is carried out under isomerization conditions. The hydrocarbon
14 feed is contacted in a vapor phase with a catalyst comprising the SSZ-50.

15 The process may be carried out generally at a temperature from about 625°F
16 to about 950°F (329-510°C), for butenes, preferably from about 700°F to

17  about 900°F (371-482°C), and about 350°F to about 650°F (177-343°C) for
18 pentenes and hexenes. The pressure ranges from subatmospheric to about
19 200 psig, preferably from about 15 psig to about 200 psig, and more

20 preferably from about 1 psig to about 150 psig.

21

22 The liquid hourly space velocity during contacting is generally from about 0.1
23 to about 50 hr'!, based on the hydrocarbon feed, preferably from about 0.1 to
24  about 20 hr'', more preferably from about 0.2 to about 10 hr'', most preferably
25  from about 1 to about 5 hr''. A hydrogen/hydrocarbon molar ratio is

26  maintained from about 0 to about 30 or higher. The hydrogen can be added
27  directly to the feed stream or directly to the isomerization zone. The reaction
28 s preferably substantially free of water, typically less than about two weight
29 percent based on the feed. The process can be carried out in a packed bed
30 reactor, a fixed bed, fluidized bed reactor, or a moving bed reactor. The bed

31  of the catalyst can move upward or downward. The mole percent conversion
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11 nethane to C2+ hydrocarbons such as ethyl ene or benzene or both. 12
Exanpl es of useful netals and netal conpounds include | anthanide and or 13

actini de or netal compounds. 14 15 These reactions | s or
nmet al coﬁ%@&ﬂ%@o%nployed and the 16 conditions under mhicﬁnyﬂﬂémgg%&be run
are disclosed in U S. Patents No. 17 734,537, issued March 29, 1988 to
Devries et al.; 4,939,311, issued Julézii 18 1990 to Washecheck et al.;
4,962, 261, issued Cctober 9, 1990 to Abrevaya et 19 al.; 5,095,161, issued
March 10, 1992 to Abrevaya et al.; 5,105,044, issued 20 Agril 14, 1992 to
Han et 1al .qf, 6,gL0%qrents buterm tedispgutene is, atilgest 1@, nigtaablyeatdeast2d, aindsg gog,

i ssued Aqust 24, éﬁ 3 Ho %ﬁgzet al.; 5,321,185, issued June 14, 22 1994

20y @538

to van2dermQpiere 5, issued August 9, 1994 to Choudhary et 23
al ., each of which is incorporated herein by reference in its entirety. 24

25 Condensation of Al cohols 26 SSZ-50 can be used to convert | ower

al i phatti ¢ al cohols having 1 to ﬁﬁﬂbﬁﬂ%&ﬂxnégmatons to olefins. The process
disclogsed in U S. Patent No. 3,894,107, issued 28 July 8, 1975 to Butter
et al.; describes the process conditions used in this 29 process, which
patent g s H\i/\igﬁ@r ARIEdEr Welghat hydiveaedonsbgarn bé doremed fronB OVEUBSTIETURE SHEET

(RULE 26) ) 01/ 44109 PCT/US00/ 31244 -25 1 The clat al b %er L0 the
hydrogén fweighbpydragatensdy.cantaring e lgves "i'?l]ﬁ?‘éaﬁm t%ﬁ% 8{3 anmoni um
or a ngtal i iR 2 E g i 6r tb&allce uid édpapi@bout 0. 05
to 5%rr§y \/\%@Et&%{lﬁ%@et al @%ﬁzﬁéétaﬁgty%eja 4 be pr egﬁel?t incIFfJHo?e any of
t he neval scarfvettirg tBedopsr mdlécwanelght hydfocareomstea Mighgrenelgsular However

.1 | o™t SRR b BB Bty A B, oo °e
oroealde, Mebli AL byRtacnahe sath savitue oTheneemmurbetat ey B
Eat al yigt iExafesieseg.usemﬂ metals and me){tgl compounds include Ianthanige and or

13 actinide metals or metal compounds.

14

15 These reactions, the metals or metal compounds employed and the

16 conditions under which they can be run are disclosed in U.S. Patents No.

17 4,734,537, issued March 29, 1988 to Devries et al.; 4,939,311, issued July 3,

18 1990 to Washecheck et al.; 4,962,261, issued October 9, 1990 to Abrevaya et

19 al.; 5,095,161, issued March 10, 1992 to Abrevaya et al.; 5,105,044, issued

20  April 14, 1992 to Han et al.; 5,105,046, issued April 14, 1992 to Washecheck;

21 5,238,898, issued August 24, 1993 to Han et al ; 5,321,185, issued June 14,

22 1994 to van der Vaart; and 5,336,825, issued August 9, 1994 to Choudhary et

23 al., each of which is incorporated herein by reference in its entirety.

24

25 Condensation of Alcohols

26 SSZ-50 can be used to convert lower aliphatic alcohols having 1 to 10 carbon

27  atoms to olefins. The process disclosed in U.S. Patent No. 3,894,107, issued

28  July 8, 1975 to Butter et al., describes the process conditions used in this

29  process, which patent is incorporated totally herein by reference.

30
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11 O her Uses for SSzZ-50 12 13 SSZ-50 can al so be used as an adsor bent
with high selectivities based on 14 nol ecul ar sieve behavior and al so
based upon preferential hydrocarbon 15 packing within the pores. 16 17
SSz- 50 %9024‘%‘89% used for the catalytic reduction of thBCHHSAYLI2E}

nitrogen 18 in a gas stream Typically, the gas stream al so contains
oxygen, often a 19 stoichionetric exc thereof. Al so, the SSZ-50 may
contain a netal or netal 20 ions within or on it which are capabl e of
catal yzing the reduction of the 21 nitrogen oxi des. Exanples of such netals
or netpl TABAAIGEUMGYIRPPEhe hyddbgeobiirn annhayibe bassexdtanged.or23 24 One

l'e of such for the catal ytic reduct] | 25
ot ogen Impregaaeaienoasi aamanre ¢ emseritce TRt bifeblos R
4,297, 28@@%@@%&%@&%%& 03B 59 (R WarRr Tele Mbtal catibrdittizt may

I ncor por a ef erence herein. There, the catal ytic process is the 28
conbuss i opeqfresantionluderansi ofcthamietayedobiter Gorepsahitireuh ¥Ht @l € ¢ reducti on

29 of the oxides_of nitrogen contai ned jJ exhaust
gas 3D fFP&moSIE Tabler fapw Yﬁfbﬁ‘stth?o??sé’n‘@ﬁ ﬁ%&ﬁﬁi@%‘?l & %5{@@ @t%r@fal i on
31 excpan icegatiivels marsivaie theaatalgstanoef f ecti ve
am)untg S%E§$Hd$B$EQ%€§EeELFQ(%%?J§F 26§)tch\D,0_1/ 44):?09 I?\CI;TI 00 31244 -%6 1 of

cat al yTi c shoploethensichiange heoibras tmeliminaie gllacidly- { Heredpey Pg other
addition, 2 the process .is.con ' i ic €.3g.,
oxygend 3pr9f°§§2-s§6" Vgaﬁes%mr%]%gég%énﬁtﬁg S@éggégtsﬂg%%fgggggs, guch as
the segar aht4list i§ dekirgiit rogen from a nitrogen-containing gas mxture. One

exanpl e of such 6 separation is the separation of nitrogen from nethane
(e.g. 10the separation of 7 nitrogen fromnatural gas). 8 9 EXAMPLES

11 Other Uses for SSZ-50
12
13 SSZ-50 can also be used as an adsorbent with high selectivities based on

14 molecular sieve behavior and also based upon preferential hydrocarbon

15  packing within the pores.

16

17 SSZ-50 may also be used for the catalytic reduction of the oxides of nitrogen
18 in a gas stream. Typically, the gas stream also contains oxygen, often a

19  stoichiometric excess thereof. Also, the SSZ-50 may contain a metal or metal
20 ions within or on it which are capable of catalyzing the reduction of the

21  nitrogen oxides. Examples of such metals or metal ions include copper,

22  cobalt and mixtures thereof.

23

24  One example of such a process for the catalytic reduction of oxides of

25  nitrogen in the presence of a zeolite is disclosed in U.S. Patent

26 No. 4,297,328, issued October 27, 1981 to Ritscher et al., which is

27  incorporated by reference herein. There, the catalytic process is the

78  combustion of carbon monoxide and hydrocarbons and the catalytic reduction
29  of the oxides of nitrogen contained in a gas stream, such as the exhaust gas
30 from an internal combustion engine. The zeolite used is metal ion-

31 exchanged, doped or loaded sufficiently so as to provide an effective amount
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10 11 The foll ow ng exanpl es denonstrate but do not Iimt the present
invention. 12 13 Exanple 1 14 Synthesis of 15 N-ethyl-N-nethyl-5 7
7-trinmet % 2-azoni um bi cycl of 4. 1. 11nonane cation 16 (Tegpl ate A) 17 20
G ams of WRPHE¥he (Al drich) is hydrogenated in a Parr hydddeideti*to 18
reduce the olefin. 2 Gans of Pd on charcoal is used as catalyst in 200 cc
19 ethanol (100% and under 60 psig onEI\Wdrogen. After reaction, the

m xture is 20 passed through a short columm of celite on silica, using
ethanol for rinsing. 21 Repeating this process yields additional

quant i i esofafataltic cogpeethetal oy coppariokstvatiin o 2nghexzgeliteof Intaflditiigh oduct i s

then conmbined with 40.34 grans of 23 hydroxyl an. ne rachloride, 78.6
granms &f s@éiﬁiﬁ?%ﬁa@%‘dﬁgﬁmﬁ}ﬁ’f%ﬁﬁs %ﬁ“a/ajﬂ%%"owe anol (95%, and 218
grans gf water. This m xture is refluxed for 2 25 hours. The cool ed

m xturé is worked up by pouring into a brine solution an 26 car.rgi ng out
chl or of4or nS8Xt5otzyaiso pa use@H0 the peparasion,af GRsEs. SHE 8% theiSepRfalio

stri pped. xi, 88_grams .of this oxi. [ . e | nponent s
fo | DBy ePOBER ERENA NESeTRAORA  BPOdas KR o BRIt TP g
hours 29 (&aralith & tHedepRatidn dbMtrayanEravh nethzhe ¢elgorthesepagaiar afirs of
potassium 30 carbonate, 768 m of dinethoxy ethane, and 666 nl of water.
The di et haitrpged frose matieral gas)enoved in a rot o- evaporator. The remai ni ng
aqueou% phase is 32 extracted with chloroform (3 x 250 m), and the latter
i s wasltted once with 300 SUBSTI TUTE SHEET (RULE 26) WO 01/44109

PCT/ US@Q 31244 -27 1 m of brine &XAMPbESand then dried over sodium

sul fate. Renoving the dried 2 solvent yields 76 grans of oil, a m xture of
| act amOpr oducts. 3 4 The desired product can be isolated by colum

separ af| owwgkag,vﬁnggx%pjﬁ'é {jﬁﬁgnsﬁa@ l?{ﬁtrdcﬁﬁoti it tihespsnt Thentioh. i s | oaded

onto the col unn usi net hyl ene chl oride. The colum is run
usi ng 2% net hanol in chloroform 7 57.55 Granms of product is collected
fromfractions with the same TLC.

13 Example 1

14 Synthesis of
15 N-ethyl-N-methyi-5,7,7-trimethyl-2-azonium bicyclo[4.1.1]lnonane cation

16 Template A

17 20 Grams of verbenone (Aldrich) is hydrogenated in a Parr hydrogenator to
18  reduce the olefin. 2 Grams of Pd on charcoal is used as catalyst in 200 cc

19  ethanol (100%) and under 60 psig of hydrogen. After reaction, the mixture is
20 passed through a short column of celite on silica, using ethanol for rinsing.

21  Repeating this process yields additional quantities of the reduced bicyclo

22 ketone. 72.9 Grams of this product is then combined with 40.34 grams of

23 hydroxyiamine hydrochloride, 78.6 grams of sodium acetate (tri-hydrate), 435
24  ml of ethanol (95%), and 218 grams of water. This mixture is refluxed for 2
75 hours. The cooled mixture is worked up by pouring into a brine solution and
26  carrying out chloroform extractions (3 x 250 ml). The extracts are dried and
27  stripped. Next, 88 grams of this oxime is reacted with several components to
28  yield a Beckmann rearranged product. The oxime is refluxed for 6 hours

29  (80°C) in a mixture of 153 grams of tosyl chloride, 185 grams of potassium
30 carbonate, 768 ml of dimethoxy ethane, and 666 ml of water. The dimethoxy
31  ethane is removed in a roto-evaporator. The remaining agueous phase is

32 extracted with chloroform (3 x 250 ml), and the latter is washed once with 300
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8 9 For reduction of the lactam the follow ng equi pnment is set up: a
3-neck round 10 bottomwi th a cooling condenser, an addition funnel and a

gas bubbler. A dry 11 ice/acetone cold bath was used to control
t enper at ROt P%hg the reduction 12 step. Under an inert BtHBYPRLHE, 41.2
grans of lithium alum num hydride is added into 1030 ml anhydrous

di ethyl ether (cooled ). Using the addftion 14 funnel, 57.5 grans of |actam
is added in 520 m nethyl ene chloride. The 15 addition is intentionally
slow to control heat evolution. Gadually, the reaction 16 is allowed to

cone tq r uph eWHatdheRémoviracthealrieds
conpl eﬁe %&ﬁgg%%ﬁpgﬁﬁ agﬁﬁb%ﬁ\r?élggt@réégg%e ergtdij&?% Careful | yI 18 41 nm

of wat@r |solveidetelds 7R gjao &fteik @i AKUER] RYA gas evolution is 19
seen visa the bubbler. Next, 41 grans of 15% NaOH is slowy added, and 20

then finally 123.5 ml of water is added st and_stirred %\ﬁr a V\:hll|e The
sol i ds 4 21Thedasisedprodist capbedsaiptad Py ICS Y SERATMQOHEIN St YRS onal

met hyl gne Ja h lﬁrri H@xarTé‘eTﬁerasinh@ﬂﬂadérdmmhmammgasmgesm ndated with an
aci di c "aqueous 23 solution to extract the &50 dnﬁf}{ ed am xt, the
g

aqueou$ songthyene §hl2ﬂdﬂaa@etf%$§‘|"@“a{ﬁﬂu%k'ﬂ”9 Ob{Thah Of(gor ilect the
free am negz, 53%%%31& SR d R diecldtrfromsirdtiong waith tiee samplEldd in an

Erl enmeyer flask equi pped 27 with condenser. 80 MIliliters of nethanol is
used ad solvent and 19.12 grams 28 of ethyl iodide is the al kylating

agent . gThergeaelicfidh BF iHelaetdrs, t'h@ffbwd\ﬁllﬂ\gfédw;éhﬂenﬂ& dutwrs a Fneckabdindr oduct
is forced out with ether addition

pH i s 1&dj ukettammdtiva &ﬁ@“'ﬂgwéow%@eér@'h@dag'ogﬁp %ﬂd léprﬂa(?a%‘ibqr}r%rloffgld& rater.

chloride. AblRetsHe/tdd bame wilsr ige toontdl lempertareoduniny the3@detctign at ed
amne IS recovered as an oil

t
rot hardl vHIER. LAcss 2gvigRe BTosBORGH. 4 caPEAE o Sa AR VG et hy
34 et hyl ou@dey mltéquarnqclmi drd@Bieth e eﬁ:erReoolﬁsit)aIUJsmgtthemdﬂrtmnn a sol vent

cons! Sk ngUBne, -85S o S éﬁé"géﬁ oD THUReNNAS e e, Al ee o o
sol i d i t hagyifih id |ﬂﬂarﬁfé>'n'élly siovi ftecatithol 2t e&olgleonTGeadlladtydthé iddetiane 3
cort eC1'[6 fOIrS atllg\eNedetglcro%e rr(')odourrc1t’(emperature k&l oevw'na byoﬂ\.lérstr‘n%gl/s hgm the iodide

17  reaction is complete after overnight stirring at room temperature. Carefully,

18 41 ml of water is added with good stirring, and considerable gas evolution is

19 seen via the bubbler. Next, 41 grams of 15% NaOH is slowly added, and

20  then finally 123.5 ml of water is added last and stirred for a while. The solids

21 formed are collected by filtration and washed with additional methylene

22 chioride. The combined organic washings are treated with an acidic aqueous

23 solution to extract the protonated amines. Next, the aqueous solution is

24 made basic and extracted with ether to collect the free amine.

25

26 12.80 Grams of the resulting amine is placed in an Erlenmeyer flask equipped

27  with condenser. 80 Milliliters of methanol is used as solvent and 19.12 grams

28  of ethyl iodide is the alkylating agent. The reaction mixture is refluxed for 48

29  hours. The salt product is forced out with ether addition. The oil is taken up

30 in 100 mi water, pH is adjusted to12 and the free amine is extracted into

31 methylene chloride. After drying and stripping, 11.14 grams of mono

32 ethylated amine is recovered as an oil. This material is reacted in 60 ml of

33 methanol with 17.56 grams of methyl iodide to give the desired N, methyl,

34  ethyl quaternized product, Template A. Recrystallization from a solvent
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4 formto the hydroxide formusing BioRad AG 1 - X8 exchange resin. 5 6
Exanple 2 7 Synthesis of SSZ-50 8 9 3.13 Gans of a 0.48 M sol ution of
Tenpl at e i | aced into the Teflon cup 10 of a Parr 23 0. 95
G anms of ‘?9(9?/&?@04 i s added al ong vvith 1.07 11 grans of %T@S&’%é%{"l d Si02
I s added as 0.533 grans of Cabosil, g 12 alum numis supplied as 0.17
grans of sodiumyY zeolite. The mxture‘ Ps 13 heated at 160C with 43 RPM
tunbling within a Blue Moven. The reaction is 14 stopped after 7 days.
The cool ed reaction product has a pH near 12.5. 15 El ectron m crographs
show the p%\gs?ﬁﬁwc& |st gﬁ%&ﬂ%'df%‘éeﬂfr@@ﬂiyl atbtate Hhdssthedgives @

filtered, r|e determ ned by X- ffr to be
SSz-50.2 1ssolmwmmeélr@ cgnntswhﬁé’su 24 T 5@{ %P@Qaﬁ on i ke

Exanpl %I gérréatfoP&eeﬁéﬁfgd bidauct. h?hé'té#ﬁbl’éﬂ@@@(btﬁ\i&te&frbﬁ tha3oditie, a
parti al eal um nat e

Y zeolite, O, %ruggs ;( 'F:. conmponent is 24 m xed
Wth 4.48 fpranio e hmiéogdﬁéom#ﬁln@t%OB@l h- 8.ei graRteYf the 25 NaoH
sol utiaon, 0.14 grams of water and 0.49 grans of Cabosil. Heating at 26
170C for 9 days produced the SSzZ-50 produyct. The full XRD pattern is 27
shown ith Table Il bel ow. SUBSTI TUTEESEEQTQ(L;RULE 26) WD 01/ 44109
PCT/ USOp/ 31244 -29 Table Il 2 m@eg@bfgsﬂs@ x 100 8.48 10.42 55 8.97
9.85 1080 10.02 8.22 23 12.31 7.18

9 3.13 Grams of a 0.48 M solution of Template A is placed into the Teflon cup
10 of a Parr 23 mi reactor. 0.95 Grams of 1.0 N NaOH is added along with 1.07
11 grams of water. Solid SiO2 is added as 0.533 grams of Cabosil, and
12 aluminum is supplied as 0.17 grams of sodium Y zeolite. The mixture is
13 heated at 160°C with 43 RPM tumbling within a Blue M oven. The reaction is
14 stopped after 7 days. The cooled reaction product has a pH near 12.5.

15  Electron micrographs show the presence of a new crystalline product. The
16 solids are filtered, washed, dried, and determined by X-ray diffraction to be

17  SSZ-50.

18

19 Example 3

20 Synthesis of SSZ-50

21

22 A reaction like Example 2 is set up except that the aluminum source is LZ
23 210, a partially dealuminated Y zeolite. 0.19 Grams of this component is
24 mixed with 4.18 grams of the same template solution, 0.51 grams of the
25 NaOH solution, 0.14 grams of water and 0.49 grams of Cabosil. Heating at
26 170°C for 9 days produced the SSZ-50 product. The full XRD pattern is
27 shown in Table Il below.
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14.
19.
23.
27.
30.
33.
PCT

09 6.28 10 15.68 5.65 12 17.62 5.03 40 18.57 4.77 63 19.37 4.58 34
48 4.55 36 19.90 4.46 56 20.13sh 4.41 32 21.26 4.18 2 22.90 3.88 17
25sh 3 82 8 24.93 3.57 59 25.25sh 3.52 36 25.85 3.44 7 27 18 3.28 7
03 3. MO4498% 13sh 3.17 8 28.32sh 3.15 7 28.54 3.13 gCHESYS1Hdgg 7
36sh 2.94 12 30.47 2.93 13 31.25sh 2.86 5 31.50 2.84 7 32.38 2.76 12
05 2.71 3 33.56 2.67 4 SUBSTI TUTE2SHEET (RULE 26) WD 01/ 44109

| USOQ 31244 -30 35.21 2.55 4 35.69 2.51 2 37.01 2.43 5
1 Table Il
2 Theta® D I/lg x 100
8.48 10.42 55
8.97 9.85 100
10.02 8.22 23
12.31 7.18 5
14.09 6.28 10
15.68 5.65 12
17.62 5.03 40
18.57 4.77 63
19.37 4.58 34
19.48 4.55 36
19.90 4.46 56
20.13sh 4.41 32
21.26 4.18 2
22.90 3.88 17
23.25sh 3.82 8
24.93 3.57 59
25.25sh 3.52 36
25.85 3.44 7
27.18 3.28 7
27.93 3.19 10
28.13sh 3.17 8
28.32sh 3.15 7
28.54 3.13 8
29.93 2.98 7
30.36sh 2.94 12
30.47 2.93 13
31.25sh 2.86 5
31.50 2.84 7
32.38 2.76 12
33.05 2.71 3
33.56 2.67
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37.71 2.39 3 39.15 2.30 3 41.09 2.20 3 1 2 Exanple 4 3 Synthesis of
Hi gh-Silica SSZ-50 4 5 SSZ-50 can be synthesized froma m xture starting
with a silica/alumna nole 6 ratio of 100. 3.13 G ans of tenplate, 1.0
gram of ™MWRMAHYPand 3.78 grans 7 of water are conbi ned. Kﬁ%ﬁﬁﬂﬁlhﬁm
source, 0.02 granms of Reheis F-2000 8 (53% A1203) is dissolved in the
reaction mxture and 0.62 grans of CabostTl is 9 added |ast. The reaction
vessel is closed and heated at 170C with 43 RPM 10 tunbling. After 16 days
of heating the reaction has transforned froma gel to 11 a settled set of
solids bel ow a clgarpsol ution. The typscal work-up yields 4 12 product
which is SSZ-50 by XRD analysis. 13 14 Exanple 5 15 Cal ci gpation of SSZ-50
16 17 The SSZ-50 d&f®P in Exanple 3 i45dal ci ned usi ng ara program 2
degrees 18 C/ m natqy4125C, hol d for 24Bours, then 2 degrees C/min to 540C,
hold for 4 19 hours. The recovered material is analyzed by XRD and shows
that SSZ-50 20 r&Fai’hs crystallinitZ39The full XRD patterg is shown in
Table 111 bel ow. T| TUTE SHEET ( 26) WO 01/44109 PC3/US00/ 31244 -31
D 30 o5

Table Il 2 Theta 1/10 x 100 10.44 79 8.94 9.88 100 10.00 8.84
47 12.37 7.15 4 431093 6.95 3 2.20 3
1
2 Example 4
3 Synthesis of High-Silica SSZ-50
4
5 SSZ-50 can be synthesized from a mixture starting with a silica/alumina mole
6 ratio of 100. 3.13 Grams of template, 1.0 gram of 1 N NaOH and 3.78 grams
7 of water are combined. An aluminum source, 0.02 grams of Reheis F-2000
8 (53% AI203) is dissolved in the reaction mixture and 0.62 grams of Cabosil is
9 added last. The reaction vessel is closed and heated at 170°C with 43 RPM
10 tumbling. After 16 days of heating the reaction has transformed from a gel to
11 a settled set of solids below a clear solution. The typical work-up yields a
12 product which is SSZ-50 by XRD analiysis.
13
14 Example 5
15 Calcination of SSZ-50
16
17 The SSZ-50 made in Example 3 is calcined using a ramp program: 2 degrees
18  C/min to 125°C, hold for 2 hours, then 2 degrees C/min to 540°C, hold for 4
19  hours. The recovered material is analyzed by XRD and shows that SSZ-50
20  retains crystallinity. The full XRD pattern is shown in Table lll below.

SUBSTITUTE SHEET (RULE 26)



14.11 6.27 2 15.68 5.65 3 17.03 5.20 1 17.59 5.04 9 18.62 4.76 27

19.36 4.58 11 19.75 4.49 12 19.93 4.45 16 20.14 4.41 10 21.27 4 17 2
23.00 3.86_10 24.93 3.57 11 25.40sh 3.50 6 25.75sh 3.46 4 _27.26 3.27 2
27.94 3. TPAA4IY 50 3,13 2 29.83 2.99 3 30.48 2.93 7 31"%”%’0@6241 31. 58
2.83 3 32.36 2.76 5 33.72 2.66 2 34.73sh 2.58 1 SUBSTI TUTE SHEET (RULE
26) WD 01/44109 PCT/ US00/ 31244 -32- 1935.23 2.55 2 37.03 2.43 2 37.77
2.38 1 2 3 Exanple 6

1 Table Il

2 Theta® D I/lo x 100
8.46 10.44 79
8.94 9.88 100
10.00 8.84 47
12.37 7.15 4
12.73 6.95 3
14.11 6.27 2
15.68 5.65 3
17.03 5.20 1
17.59 5.04 9
18.62 4.76 27
19.36 4.58 11
19.75 4.49 12
19.93 4.45 16
20.14 4.41 10
21.27 4.17 2
23.00 3.86 10
24.93 3.57 11

25.40sh 3.50 6

25.75sh 3.46 4
27.26 3.27 2
27.94 3.19 4
28.50 3.13 2
29.83 2.99 3
30.48 2.93 7
31.25 2.86 1
31.58 2.83 3
32.36 2.76 5
33.72 2.66 2

34.73sh 2.58 1
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4 N2 M cropore Volune of SSZ-50 5 6 Cal cined SSZ-50, after drying to 350C,
in situ, is nmeasured for nitrogen gas 7 uptake. The void volunme capacity
is found to be 0.22 cc/gmwith a surface 8 area neasured to 500 n2/gm
This denoMSOVAt'8E that SSz-50 is highly 9 microporous 10 HGVERYIPE 7 12
Use of SSZ-50 to Convert Methanol 13 The cal cined material from Exanple
5 is given one NHUNO3 exchange at 15 for 2 hours and then pelleted and
nmeshed to 20-40. The chips, 0.37 16 grans, are |oaded into a downfl ow
reactor. The chips are supported by 17 packed gl ass wool in the reactor.
Usi ng aj Harvard syringe punp, nethanol is 18 delivered to the catal yst

bed, once it has hgejndried at abouty 430C. The 19 reaction2of nethanol is
carried out under "at'nmospheric conditions using 200 20 cc/pmin N2 sweep. The
actual reaction wd3.@arried out at 488 using a feed 21 g} 22. 1% et hanol
in water. 22 23 g@e{Products fromthggreacti on are shown kel ow. There is
no net hanol 24 breakthrough for al noSt the first 5 hours which is very

surprispng for a small 25 pore zeolite |ike SSZ-50. The catal yst makes
i ght products of chiefly C4 and Z%I?nfﬁr.glrrpressive is the fact that the
pr oduct3 are greater than 95% ol ef i A STI TUTE SHEET (RULE 26) WO

01/ 44109 PCT/ US00/ 31244 - 3N, Nidrombrenwoluthe8of $68-30 290 360 430 465
(mn.) Methane 0.68 0.47 0.45 0.58 0.66 0.5 0.53 0.62 Ethylene 17.7 22.5
17.3 1996 23.62 20.51 19.44 19.49 9 5 9 Propylene/C4 51.8 51.3 49.6 48.9
47.29 44. 98 B8indd4 SBZ-B9, after drying to 350°C, in situ, is measured for nitrogen gas

7  uptake. The void volume capacity is found to be 0.22 cc/gm with a surface
8  area measured to 500 m%/gm. This demonstrates that SSZ-50 is highly
9  microporous

10

11 Example 7

12 Use of SSZ-50 to Convert Methanol
13

14  The calcined material from Example 5 is given one NH4NO3 exchange at

15  90°C for 2 hours and then pelleted and meshed to 20-40. The chips, 0.37
16 grams, are loaded into a downflow reactor. The chips are supported by

17 packed glass wool in the reactor. Using a Harvard syringe pump, methanol is
18 delivered to the catalyst bed, once it has been dried at about 430°C. The

19  reaction of methanol is carried out under atmospheric conditions using 200
20 cc/min N2 sweep. The actual reaction was carried out at 400°C, using a feed
21  of 22.1% methanol in water.

22

23 The products from the reaction are shown below. There is no methanol

24  breakthrough for almost the first 5 hours which is very surprising for a small
25  pore zeolite like SSZ-50. The catalyst makes light products of chiefly C4 and
26 lower. Impressive is the fact that the products are greater than 95% olefinic.
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7 3 8 3 Dinethylether 0.47 1.48 2.12 2.46 |sobutane 2.54 Methanol 1.16
4.77 14.97 15.5 C4 8.17 1.07 0.85 0.64 C4= 12.3 19.4 24.1 26.4 21.29 21.37
18.61 18.31 9 9 7 8 C5= 6.51 5.09 7.55 6.68 5.51 6.51 5.Q7 %(3& gefin*
88.5 98. WOM/4#18g 7 97.71 93.37 82.36 81.42 6 6 8 Paraffim it 3 t-64 1.3
1.22 0.66 0.5 0.53 0.62 9 Aefin/ Para%i 7.78 63.9 75.9 80.9 148.05 186. 74
155.4 1312.32 n 4 2 7 2 *Assunes all €3 are propylene 3 4 Exanple 8 5
Synthesis of All-Silica SSZ-50 6 7 Five mllinoles of Tenplate Ain 9
grans of solution is mxed with 2.10 grans 8 of tetraethyl orthosilicate
in a Tgflon cup and the resulting mxture is allowed 9 to hydrolyyse the
silica and,l et. et hanol aporgte a 00 np ureagttil 430 the4p®t nmass
in the Te]gilqﬁﬂttlﬁ% is 4. gg gra%‘%. T?]‘Ijg rerﬁqzlﬁaregz%%veral days. 11 Then 0. 205
gram of 500niHF i s added carefully and dropw se to the Teflon 12 cup. The

resul ting e IS Shida e it h | agtd gsul apmti | @.8%i ch.gel 13
formns. ThemFﬁi%{eor IS @Id(?seg?' oagg"'d?ont@bsgz; gplg? (4:39r {r) q d he %eﬂ%to 150
14 C. whi | Ethylerid i ng. TRG r e2&bor 17s3 chd8ifed ?g’eﬁ%di k3 y f@r“%ig BN
liquid SUBSTITUTE SHEET (RYE 26) WD 0/ 44109 PCT/US00/ 31244 -34 1
separation (an indicatron of the gel transforr;a on in%é) créi{il ?8 fter
29 2 daysPaipylerelCison51Bhe BbBi d4%that 4Bee 40 d 44 cob ed HMltered
and 3 washed. X-ray po»;vder diffragti on ghows the product to be SSZ-50.

Dimethylether 0.47 1.48 212 2.46
Isobutane 2.54
Methanol 1.16 477 1497 155
Cs 817 1.07 085 0.64
Cs= 123 194 241 264 2129 2137 1861 18.31
9 9 7 8
Cs= 651 5.09 7.55 6.68 5.51 6.51 5.07 5.08
Olefin* 885 984 987 987 97.71 93.37 8236 8142
6 6 8
Paraffin 113 154 13 1.22 0.66 0.5 0.53 0.62
9
Olefin/Paraffi 7.78 639 759 80.9 148.05 186.74 1554 1312.32
n 4 2 7
2 *Assumes all C; are propylene
3
4 Example 8
5 Svnthesis of All-Silica SSZ-50
6
7 Five millimoles of Template A in 9 grams of solution is mixed with 2.10 grams
8  of tetraethyl orthosilicate in a Teflon cup and the resulting mixture is allowed
9  to hydrolyyse the silica and let ethanol evaporate at room temperature until
10 the net mass in the Teflon cup is 4.00 grams. This requires several days.
11  Then 0.205 gram of 50% HF is added carefully and dropwise to the Teflon
12 cup. The resulting mixture is stirred with a plastic spatula until a thick gel
13 forms. The reactor is closed, loaded onto a spit (43 rpm) and heated to 150°
14  C. while tumbling. The reactor is checked periodically for signs of liquid
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4 5 Conparative Exanple A 6 Synthesis of Borosilicate Having RTH Structure
7 8 SSZ-50 is structurally related to zeolite RUB-13, a borosilicate.

Tenpl ate al so crystallize this product. 4.18 G a ate A
I's mxed Vléﬂo?/ﬂ‘g'%go Teflon cup of a Parr reactor with 0.80%?%&2419% N

NaOH, 3.0 grans of water 11 and 0.038 ans of sodi um borate decahydrate.
When the borate salt had 12 di ssol ved, 0762 grans of Cabosil is blended in

and reaction is commenced 13 with 160C heating and 43 RPM tunbling. The
crystallization is conplete by 14 16 days of run tinme. The product had the

RUB- 13 ?(RDSE?EF:R{O?' %ﬁndéén&h%fFﬁ#éB?é&rmswuﬁénmsm@@bwsm@ aaften2&xanpl e 6,
except theam)speels ar ynltr a_mnor, "bleed" of

air beidg &@Mﬁtotfé@la@mrbtﬁ%éo'ﬁﬁe@ﬁ ggeé%rén ﬁEe E%J]etﬁ?‘?éﬁ”tﬁiﬁd #89,1 50 i s

found to hayayid 98 BbABEPARRactRiisRows b froRictw BEISSD5021 Conpar at i ve
Exampl e, B Al'um nu eatment of Borosilicate RUB-13 23 24 An attenpt

was made to replace the boron i gg Qécéla!n‘)&l@t RUB- 13 of 25 Conparative
Exanpl e A with al um nug g 62 % PSS R %tatfi: ured from Conparative
exanpl e®A is heated ov e S Iyt e 27 (,unt aining 6 grans
of alunfnum nitrate nonahydrate. The treat ed product is 28 filtered,

e T i R
Conpar agi V@aﬁmsmbejs&llli&tmﬂapmﬂmt &8/ eramemf Tasnmatecﬁﬂ%@mls%m #ye rret hanol
Fom COpaariD B PERRRRES i EREBaRt 8RR 3 DarfR i dynep L
Thi s i ntli canesD.0Ratgrame orfmuwmcmorajetdeaqarwdtatee When the borate salt had

12 dissolved, 0.62 grams of Cabosil is blended in and reaction is commenced

13 with 160°C heating and 43 RPM tumbling. The crystallization is complete by

14 16 days of run time. The product had the RUB-13 XRD pattern.

15

16 The RUB-13 product is calcined as in Example 6, except the atmosphere is

17  largely nitrogen with only a minor "bleed" of air being admitted into the sweep

18 gas. The calcined RUB-13 also is found to have a large micropore volume,

19 0.22 cc/gm.

20

21 Comparative Example B

22 Aluminum Treatment of Borosilicate RUB-13
23

24  An attempt was made to replace the boron in the borosilicate RUB-13 of

25 Comparative Example A with aluminum. 0.62 Grams of calcined RUB-13
26 from Comparative example A is heated overnight to 86°C in 16 ml water

27  containing 6 grams of aluminum nitrate nonahydrate. The treated product is
28 filtered, washed with 100 ml of 0.01 N HCI and then water. The product is
29  dried and prepared for catalyst evaluation as described in Example 7.

30

31 Comparative Example C
32 Methanol Conversion
33

34 Conversion of methanol is attempted as described above in Example 7 using
35  the RUB-13 product from Comparative Example B. No conversion of the
36 methanol is observed. This indicates that one could not get an active
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SUBSTI TUTE SHEET (RULE 26) WD 01/44109 PCT/ US00/ 31244 -35 1 met hanol
conversion catalyst of the RTH structure starting with RUB-13. The 2
recovered RUB-13 is white (no coke formation) and is subseguently anal yzed
3 for nmi &YOYsHER 0l ume to ensure that no pore plugging haqua'élé%’roﬁbﬁ“duri ng
the 4 alumnumtreatnent. The inacti vg catal yst measured a m cropore
volume of 5 0.22 cc/gm the val ue exp eted for a conpl etely open RTH
zeolite. SUBSTI TUTE SHEET (RULE 26) WO 01/44109 PCT/US00/ 31244 -36- 1 WHAT
IS CLAIMEDIS: 2 3 1. A zeolite having a nole ratio of about 20 or greater

of an qxi dg Rl Rf Lefyedidd oAtal/ag ofiRURTERONAICHIENgaringsMth RUB B dEhe
ger mani'um oxXi de an mXxtures thereof to an oxi deé%%l ect ed fég@\g&tm num
) I )

oxi de, 2gal lecaneres RKBAE3 is white ¢RP GaKe fOTmAHMaHT; '§ & UPSRAHEWY: anadi um

oxi de and 7 mi: NG hay hbBor@blueigirghas matumed duniegXhe ay
di ffracti of%’rﬂ”ﬁ'te:d?rd?%"gp‘ﬁ'ﬁéﬁ 3”?9'%9‘3& 105 plgiaing

_ , .. A zeolite accordin aim1l
wher ei r# t halupyneedrerimantsd hei inaelpe epyst mffSHFF’o‘} am#W%%eoV%‘Lhﬁ?giz 13 3.
A zeolide L g Bidtl cihiefop anohapleteleopeh R TH Zeotittboni nant |y in 14
t he hycﬁ ogg'%%%c?é#’%é)v% A?T%bA zeolite according to Caim1l wherein said
zeolite is substantially free of 17 acidity. 18 19 5. A zeolite having a
conposition, as synthesized and in the anhydrous 20 state, in terns of
nole ratios as follows: 21 22 YO2/WCOd 20 or greater
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23 M/ n/fYQR2 0.03-0.20 24 QYO2 0.02-0.08 25 26 wherein Y is silicon,
germaniumor a m xture thereof; Wis alumnum 27 gall i um iron, ti tani um
i ndium vanadi um or m xtures thereof; c is 1 or 2; 28 is 2 when [

or dis YOP#HIBhen c is 2 ; Mis an alkali netal cati on PCEQJSQ?/RQM ne
earth netal cation or mxtures thereof;, n is the valence of M and 30 Qis
a quaternary anmoni um cation havi ng th%astructure 31 SUBSTI TUTE SHEET ( RULE
26) WD 01/44109 PCT/US00/ 31244 -37 CH3 NI+ CHZCH3 X- CH3 CH3 CH3 1 2
where X- is an anion which is not detrinental to the formation of the 3
zeolite. ANHATGIS BLAMIED S:according to aim5 wherein Wis alumnumand Y
is silicon. 6 7 7. A nethod of preparing a crystalline material having the
RTH crystal 8 structure and having a nole ratio of about 20 or greater of

an oxi ?e 9. Se'A@Eé@lﬁefh%ngSé hd16 Raipx bigbo@e20rengreatexofian ariderseteaieds
thereof to an 10 oxide selected from al um num oxi de, g)?l [ i um oxi de, iron

oxi de, 4t it ani difam 1h1e graufeconsigtinanefoxiierRn oXide g TMANYIMHEXIdA @S xt ur es

t hereof.,, said tion
Condh L Pons. solNELESE iR bRldidigakATtati B HiRIm Shiel Bulivael 1 on
quat er gary amgxitelMonlekigattitaniuhawkide, ndéurataxioe, we@agiyen oxidg an CH3 X-

s 7 mixtures thereof, and having, after calcination, the X-ray diffraction lines
8 of Table I.
9
10 2. A zeolite according to Claim 1 wherein the oxides comprise silicon oxide
11 and aluminum oxide.
12
13 3. A zeolite according to Claim 1 wherein said zeolite is predominantly in
14 the hydrogen form.
15
16 4. A zeolite according to Claim 1 wherein said zeolite is substantially free of
17 acidity.
18
19 5. A zeolite having a composition, as synthesized and in the anhydrous
20 state, in terms of mole ratios as follows:
21
22 YO./W:.0q4 20 or greater
23 M2/n/YO2 0.03-0.20
24 QY03 0.02-0.08
25
26 wherein Y is silicon, germanium or a mixture thereof; W is aluminum,
27 gallium, iron, titanium, indium, vanadium or mixtures thereof; cis 1 or 2;
28 dis 2 when cis 1 ordis 3 or 5when cis 2 ; M is an alkali metal cation,
29 alkaline earth metal cation or mixtures thereof; n is the valence of M; and
30 Q is a quaternary ammonium cation having the structure
31
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CH3 CH3 15 16 where X- is an anion which is not detrinmental to the
formation of the 17 crystalline material. 18 19 8. The nethod accordi ng
to daim7 wherein the oxides are silicon oxide 20 and alum num oxide. 21
22 9. Th&VHRY#UEP of Claim 7 wherein the crystalline materiZTW3 1% er 23
calcination, the X-ray diffraction lin of Table I. SUBSTI TUTE SHEET ( RULE
26) WD 01/44109 PCT/ US00/ 31244 -38 2 1T0. A process for converting

hydr ocar bons conpri sing contacting a 3 hydrocarbonaceous feed at

hydr ocar bon converting conditions with a 4 catalyst conprising a zeolite
having a nole ratio of about 20 orcgyeater of 5 an oxide selected fromthe
group consisting of silicon oxide e nium 6 oxide and m xtures thereof
to an oxi de selected fromal um i H,GH;gal | k:um oxi de, iron oxide,
titani um oxi de, indium oxide, v di um oxide 8 and m xtures thereof, and
havi ng, after cal cination, tq_g raycﬁiffracti on 9 lines of Table I. 10

11 11. The process of Caim whéHein the zeolite is predominantly in the
12 hydrpgen form 13 14 12. The process of Claim 10 wherein the zeolite is
substantially free of 15 acidity. 16 17 13. Th rocess..of im 10

wher ei n2t he pr wéese X-d4s anapnowhishids gt gelimeatal E%BFO@;SWF‘ESH&%%& acting

t he catgl yst \MZEQ 2 hydr ocar bon feedstock under 19 hydrocracki ng
conditions. 20 Ii 14. The process of Claim 13 wherein the zeolite is
predom pantly in the

5 6. A zeolite according to Claim 5 wherein W is aluminum and Y is silicon.

6

7 7. A method of preparing a crystalline material having the RTH crystal

8 structure and having a mole ratio of about 20 or greater of an oxide

9 selected from silicon oxide, germanium oxide and mixtures thereof to an
10 oxide selected from aluminum oxide, gallium oxide, iron oxide, titanium
11 oxide, indium oxide, vanadium oxide and mixtures thereof, said method
12 comprising contacting under crystallization conditions sources of said
13 oxides and a templating agent comprising a quaternary ammonium
14 cation having the structure

CH,

N|+——CH2CH3 X

CHs

CHs™ e
15
16 where X- is an anion which is not detrimental to the formation of the
17 crystalline material.
18
19 8. The method according to Claim 7 wherein the oxides are silicon oxide
20 and aluminum oxide.
21
72 9. The method of Claim 7 wherein the crystalline material has, after
23 calcination, the X-ray diffraction lines of Table |.
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22 hydrogen form 23 24 15. The process of C aim 10 wherein the process is
a dewaxi ng process 25 conprising contacting the catalyst with a

hydr ocar b, f tock under 26 dewaxing conditions. 27 2 T rocess
of C ai m‘%@%ﬁgﬂ%l n the zeolite is predomnantly in the 28%3’&?%5‘2% orm
30 SUBSTI TUTE SHEET (RULE 26) WO 01/44109 PCT/US00/31244 -39 1 17. The
process of Claim 10 wherein the process is a process for inproving 2 the
viscosity index of a dewaxed product of waxy hydrocarbon feeds 3 conpri sing
contacting the catalyst with a waxy hydrocarbon feed under 4 isonerization
dewaxi nd conditions. 5 6 18. The process of Claim17 wherein the zeolite
i's predgm tly. .| Imé(;l{ indh®nkddeess of Caim 10
wher ei nat hﬁr(%gtéébe:sgqgr %? oces‘@égﬁgcrﬂfo%ré(%our%i %ﬁnéﬁ(s) g C20+ | gbe oil froma
C20+ ol gf i n f e¢ydecegrbosacepssierdrat fiydgocaibdn soaveringcondiiamsmtie

i sonerization conditions over the catalyst. 1 o) Claim
19 wheréin the %V?&@WE”%P%&%%E@]E?V%? ‘ﬂ?ie r%i) ﬁ@a@ubr%g?r?oéro@%a?e{gr 16

21. The cproces iGLaj ' altnatoffsilidonesxideyurirsedurat | east
17 one oup Vi rf@c)ﬂeﬁ%gie@c%%d ﬂ’?g{gigbr?ﬁg ér??{gcesg Oof d ai rgl 10rgv§ykger_ei n the

processé6i s a proxidesand onixOes texegt tocan Pyidesaigsig EOMAHBESHBXIAS; |

fSF?gﬁ: F&kbfginlci L i@ﬁ%ﬁe??r%lﬁtoxidzel, b PO ORI e VaRhEiin 6R@eN and

8 and mixtures thereof, and having, after calcination, the X-ray diffraction
9 lines of Table 1.
10
11 11. The process of Claim 10 wherein the zeolite is predominantly in the
12 hydrogen form.
13
14 12. The process of Claim 10 wherein the zeolite is substantially free of
15 acidity.
16
17 13. The process of Claim 10 wherein the process is a hydrocracking process
18 comprising contacting the catalyst with a hydrocarbon feedstock under
19 hydrocracking conditions.
20
21  14. The process of Claim 13 wherein the zeolite is predominantly in the
22 hydrogen form.
23
24 15. The process of Claim 10 wherein the process is a dewaxing process
25 comprising contacting the catalyst with a hydrocarbon feedstock under
26 dewaxing conditions.
27
28 16. The process of Claim 15 wherein the zeolite is predominantly in the
29 hydrogen form.
30
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22 hydrocarbons conprising contacting said hydrocarbon oil feedstock in 23
the presence of added hydrogen gas at a hydrogen pressure of about 24

15- 3000 gsi r dewaxi ng conditions with the catal yst. .. The
process gvfo @J‘QF@ 22 wherein the zeolite is predomnantly i %Tflﬁsgw%%‘}“
hydrogen form 28 29 24. The process _gb_CI aim 22 wherein the catal yst
further conprises at least 30 one Goup VIII netal. 31 SUBSTI TUTE SHEET
(RULE 26) WD 01/44109 PCT/US00/ 31244 -40 1 25. The process of Caim 22
wherein said catal yst conprises a |ayered 2 catal yst conprisin cfirst

| ayer clonpil7si hie prreessdfiGlairad wheredy Qfﬂ@es%'%?BG%C%I#PWFB?%?I%!”%M a
second | ayer c -1 S . i N WiydrBEaibondseds di f f er ent
shape | ecti Vtﬂ?&%%gﬁ?{@&éé?éﬁ?}d{%@ﬂé%ﬂgg?%uéiofgfﬁﬂygﬂf ayer. 6 7 26. The
process3 of O atgmpfsinheoatactingehproatalyst with a waxyduskoeaiboprfepduindgr 8 a

| ubricating oil V\/ni,ch_cog*pri ses: 9 .10 hydrocracking in a hydrocracking
zone a ‘hydr ocaFBEIeEZateR IEWEXNGdHANS o obtain an effluent conprising a
hydrocracked oil; and 12 13 catalytically dewaxing said effluent

conpri sing hydrocracked oil at a 14 tenperature of at | ea?t, aq%out 400F and
at a presst8e Oie pravesalnflairs 175wheren the zandite is3edopRNgNIHNKE presence
of added hydroge as.wth 16 the catalyst. 17 18 27. The process of
daim 26 V\hereri%fd}f’& “{%fm-i te is predomnantly in the 19 hydrogen form 20

8

9 19. The process of Claim 10 wherein the process is a process for producing
10 a C.o. lube oil from a Cao. olefin feed comprising isomerizing said olefin
11 feed under isomerization conditions over the catalyst.
12
13 20. The process of Claim 19 wherein the zeolite is predominantly in the
14 hydrogen form.
15
16 21. The process of Claim 19 wherein the catalyst further comprises at least
17 one Group VIl metal.
18
19 22. The process of Claim 10 wherein the process is a process for
20 catalytically dewaxing a hydrocarbon oil feedstock boiling above about
21 350°F and containing straight chain and slightly branched chain
22 hydrocarbons comprising contacting said hydrocarbon oil feedstock in
23 the presence of added hydrogen gas at a hydrogen pressure of about
24 15-3000 psi under dewaxing conditions with the catalyst.
25
26 23. The process of Claim 22 wherein the zeolite is predominantly in the
27 hydrogen form.
28
29 24. The process of Claim 22 wherein the catalyst further comprises at least
30 one Group VIII metal.
31
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21 28. The process of Claim 26 wherein the catal yst further conprises at
| east 22 one Goup VIII netal. 23 24 29. The process of Caim 10 wherein

t he proce ' process for 25 isonerization dewaxing a raffina

conpri si né%c(gz‘f‘gb&i ng said raffinate in 26 the presence ogcﬁﬁggﬁgﬁﬁﬁr ogen
under isonerization dewaxing 27 conditi?ps with the catalyst. 28 29 30.
The process of Caim?29 wherein the zeol'rte is predoninantly in the 30
hydrogen form 31 SUBSTI TUTE SHEET (RULE 26) WD 01/44109 PCTI USOQ 31244

-41 1 31. The process of Claim29 wherein the catalyst further conprises at
| east 21 on25G B prodassmitGlrim 22 whegein said Gty ekeoBPrieeS YA her ei n t he

raffinate is brigh tock.. . 5 6. ad na the
brocess Ts a caraYer OPLSE ATy ayeh SoMIRTR IR 2coif Shi b ene

hydr ocarpon f ee@as@s¥Iili metall aad i setond laperecampsasingaraglymitositicatki ng
conditions in the absence of added 9 hydrogen w tg@%&% cat ﬂﬂvsﬁ . i.o t11 34.
The prockss of zgqlitermbichnpas aidiffensat saape selectivity NEARANE PhSifdirst) 5
hydrogerg form Lder 14 35. The process of Caim 33 wherein the catal yst

additionally co Fi'ses a 15 | arge pore crystalline cracking conponent. 16
17 36. The process of Claim 10 wherein the process is a process for 18

o1 1 gomer! 2a88on ! BB RERGISAY A DG BT rap Dbe8s ¥ & BroEdst P BRéparinh

8 a lubricating oil which comprises:

9
10 hydrocracking in a hydrocracking zone a hydrocarbonaceous feedstock
11 to obtain an effluent comprising a hydrocracked oil; and
12
13 catalytically dewaxing said effluent comprising hydrocracked oil at a
14 temperature of at least about 400°F and at a pressure of from about
15 15 psig to about 3000 psig in the presence of added hydrogen gas with
16 the catalyst.
17
18 27. The process of Claim 26 wherein the zeolite is predominantly in the
19 hydrogen form.
20
21  28. The process of Claim 26 wherein the catalyst further comprises at least
22 one Group Vill metal.
23
24 29. The process of Claim 10 wherein the process is a process for
25 isomerization dewaxing a raffinate comprising contacting said raffinate in
26 the presence of added hydrogen under isomerization dewaxing
27 conditions with the catalyst.
28
29  30. The process of Claim 29 wherein the zeolite is predominantly in the
30 hydrogen form.
31
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20 21 37. The process of Claim10 wherein the process is a process for 22
i sonerizing ol efins conprising contacting an olefin feed under 23

i sonerization conditions with the catalyst. 24 25 38. The process of Caim
37 whereMP MBI efin feed conprises at |east one 26 C4- GSTAGORRI244| ef i n.
27 28 39. The process of Claim10 whergin the process is a process for the
29 production of higher nolecul ar wei g'h4t1'hydrocar bons froml|ower 30

nol ecul ar wei ght hydrocarbons conprising the steps of: 31 SUBSTI TUTE SHEET
(RULE 26) WD 01/44109 PCTIUSQQO 31244 -42 1 (a) introducing into a reaction
zone a 1 owen. nBhequbeessief Glaim 2% whbiersin thw aatehist AimherFaiprIisesatdedttact i ng
said gas in said ne l{l(”\ er ]9, C2+ hydrocarbon synthesis conditions with
the catalyst afBeLREPadPe%® netal conpound capable of converting the

| ower mpl ecul ar weight 5 hydrocarbon to a higher nolecular weight
hydrocarbon; and 6 7 (b) withdrawing from said r,e%g,t lhgn zpone a hi gher

mol eculér @@i glihe moegss ofcGlaRSowhersinthe) raffipaiers BBIgN 1 Blogs: The process of
Claim 39 wherein the nmetal or nmetal conpound 11 conprises a |anthanide or
actini metal or netal conpound. 12 13 41. The process of Caim 39

wher ei ng t hg3l oTRE protesiblCiavai ghvhersin tyel poacesisds ai catalytiharaskings 16 42. A
process for converting | ower al cohgls and, ot hﬁr c%x¥getna ed 17 dr ocar bons
conpri sTng conPERASSAFOSATSING GRAMagHRG RJIIYASPCHLRE, e s8§§¢ﬂeﬂz§?%%t' dr ocar bon

under condi ti ops,d onAEPLEYER tic! F4EKIng CBAHRIORS in the absence of added

9 hydrogen with the catalyst.
10
11 34. The process of Claim 33 wherein the zeolite is predominantly in the
12 hydrogen form.
13
14 35. The process of Claim 33 wherein the catalyst additionally comprises a
15 large pore crystalline cracking component.
16
17 36. The process of Claim 10 wherein the process is a process for
18 oligomerizing olefins comprising contacting an olefin feed under
19 oligomerization conditions with the catalyst.
20
21 37. The process of Claim 10 wherein the process is a process for
22 isomerizing olefins comprising contacting an olefin feed under
23 isomerization conditions with the catalyst.
24
25 38. The process of Claim 37 wherein the olefin feed comprises at least one
26 C4-Cs normal olefin.
27
28 39. The process of Claim 10 wherein the process is a process for the
29 production of higher molecular weight hydrocarbons from lower
30 molecular weight hydrocarbons comprising the steps of:
31
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19 with a catalyst conprising a zeolite having a nole ratio of about 20 or
20 greater of an oxide selected fromthe group consisting of silicon oxide,
21 germani um oxi de and m xtures thereof to an oxide selected from 22

al um numWYRU0Yd410%al | i um oxi de, iron oxide, titanium oxide, PEHHSUWRI de,

23 vanadi um oxi de and m xtures thereof ,gnd havi ng, after calcination, the
24 X-ray diffraction lines of Table I.~ 26 43. In a process for the
reducti on of oxides of nitrogen contained in a gas 27 streamin the
presence of oxygen wherein said process conprises 28 contacting the gas
stream Wi th a Zeplintredudihg into aetiemzonemewesr melecwlapisightas the zeolite

a zeolite havi a nole ratio of about 2 [y 0, '

sel ect eé from ﬁgrﬁ%bﬁnﬁﬂg'glps&?sﬁndﬁ ?tggﬂﬂé%%@@aﬁn sgéeqéI r%gﬂ?gﬁdggi de and
m xtureg t her eqt,, Y dadcAbA 8yABle8R! @shditicns wilVBSS catdiyst SildE meRlldE 26) WO
01/ 44109 PCT/ USG0/ 31244 -43°1 al uni num oxi de, gallium oxide, .i.ron oxide,
titani ush oxi de metadicampoxindsapapleefreanvigring heclomed MPIREUREWEIHYr eof . and
havi ng, .after | Ci i t X L ' | e f Table I. 4 5
13, The Spr ocesangro bRt s e drdclie Yaighf iidSatuareang’ T2 %or et
6 i ons @gapabl e of catalyzing the reduction of the oxides of nitrogen. 7 8
45. The process of Claim 44 wherein the nmetal is  copper, f:obal.t {or m Xt ures
9 theredf. 10 (B) withdrawingfremesaid spagion 7R WKL TROBRUELXEIMY cam i's t he
exhaust SS”eamhy?j?oé)%rbaﬂ-éomé?ﬁi'ﬁ lsyeyppustion engine. 13 14 47. A process
for the separati’on of nitrogen froma nitrogen-containing gas 15 mxture
conprisiong contacting the mxture with a conposition 16 conprising a

from (10 gréfly Thseiceesns’ Gl B9 atierain B MEEThE s pdind ! de sel ected

11 comprises a lanthanide or actinide metal or metal compound.

12

13 41. The process of Claim 39 wherein the lower molecular weight

14 hydrocarbon is methane.

15

16 42. A process for converting lower alcohols and other oxygenated

17 hydrocarbons comprising contacting said lower alcohol or other

18 oxygenated hydrocarbon under conditions to produce liquid products
19 with a catalyst comprising a zeolite having a mole ratio of about 20 or
20 greater of an oxide selected from the group consisting of silicon oxide,
21 germanium oxide and mixtures thereof to an oxide selected from

22 aluminum oxide, gallium oxide, iron oxide, titanium oxide, indium oxide,
23 vanadium oxide and mixtures thereof, and having, after calcination, the
24 X-ray diffraction lines of Table .

25

26 43. In a process for the reduction of oxides of nitrogen contained in a gas
27 stream in the presence of oxygen wherein said process comprises

28 contacting the gas stream with a zeolite, the improvement comprising
29 using as the zeolite a zeolite having a mole ratio of about 20 or greater
30 of an oxide selected from the group consisting of silicon oxide,

31 germanium oxide and mixtures thereof to an oxide selected from

SUBSTITUTE SHEET (RULE 26)



18 oxide and m xtures thereof to an oxide selected from al um num oxi de, 19
gal I i um oxide, iron oxide, titanium oxide, indium oxide, vanadium oxide 20
and m xtures thereof, and having, after calcination, the X-ray diffraction
21 linesWOori®%e | . 22 23 48. The process of C ai m 47 WETNWIBRE4 gas

m xture contains nmethane. SUBSTI TUTE %HEET (RULE 26)

aluminum oxide, gallium oxide, iron oxide, titanium oxide, indium oxide,

—

2 vanadium oxide and mixtures thereof, and having, after calcination, the
3 X-ray diffraction lines of Table |.
4
5 44. The process of Claim 43 wherein said zeolite contains a metal or metal
6 ions capable of catalyzing the reduction of the oxides of nitrogen.
7
8 45. The process of Claim 44 wherein the metal is copper, cobalt or mixtures
9 thereof.
10
11  46. The process of Claim 44 wherein the gas stream is the exhaust stream
12 of an internal combustion engine.
13
14  47. A process for the separation of nitrogen from a nitrogen-containing gas
15 mixture comprising contacting the mixture with a composition
16 comprising a zeolite having a mole ratio of about 20 or greater of an
17 oxide selected from the group consisting of silicon oxide, germanium
18 oxide and mixtures thereof to an oxide selected from aluminum oxide,
19 gallium oxide, iron oxide, titanium oxide, indium oxide, vanadium oxide
20 and mixtures thereof, and having, after calcination, the X-ray diffraction
21 lines of Table .
22

23 48. The process of Claim 47 wherein the gas mixture contains methane.
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