WO 01/ 09037 PCT/ USOQ 17017 -1 1 ZEOLI TE SSZ-52 2 BACKGROUND OF THE :

| NVENTI ON | of the Invention 4 The present inventio to new /"
crystalli ne%‘iée:olﬁdlggsé’ SSZ-52, a nethod for 5 preparing SSZ- gg’gg‘?ﬁgﬁghe W
guat ernary ammoni um cation tenplating agent N,N 6 .
di et hyl - 5, 8-di met hyl - 2- azoni-um bi cycl o[ 3. 2;2] nonane, and processes

enploying SSZ- 7 52 as a catalyst. 8 State of the Art 9 Because of their

uni que sieving characteristics, as well as their catalytic 10 properties,
crystalline lm)l ecul ar sieves and zeoljd@graiRzespeci al ly useful in 11
applications such as hydrocarbon conversion, gas drying and separation.

Al though 12 many different cBACTRGROINOFAHE NVENENN have been

di scl osed, there is a continuing 1 ) efl for new zeolites with desirable
properties fbr gas separation and d—ﬁ?—i&,ﬂi—h%car bon and cheni cal
conversi ons,4 and ot heye padehtiifvntiONfelatd¥aynde ofystaldine pRYite SSZ-6D. Methodoy el

I nternal pore architectures, providing enhanced selectiyities i&]éhese 16

processes. 15 SpIRAEIRE SSE-SRrysing Reaypicairy $MmARIUR, caLL EmPIAlNg 8g5gh di rect ed
to a family of grystakline gol (0j8oRY£.9.21ubant] &l NS cRPRARAISOTS,
referred to ergl:é%ﬁ;g’k'gizeo ﬁ?eﬁg%%?%bzl@cg)\r{ si_-]rrpl y ?'882?52"'. €:2 rgferabl Y,
SSZ-52 is obiaifixehdacataltss al umi nosilicate form As used herein, the term

21 "alum nosjlicate" refers to a zeol i§t§ Sp@gg'mi ng both al um na and

silica. 22 I'h accordance with this in ) ere is provided a zeolite
having a nol® 23 r dBdcausefof theirwhiqfie SiOving chanactexiisties, ssovelbasabieif catalytid | i con

oxi de, gernani um oxi.de a?}gl 24 rrixtures t-hed'etg)%t to an o.xhde l.ected from
al uni num oxIYe, PIgRITHFS, FYERIIngmolerHAr igveyand zeolites, arg SRRegialy B o0f  and
having, after cglphitdimhi Qith aé hirdtafly cOnvetsias pasaltyihg asbseparafién. Talitoangh bel ow.,

27 The present invention further provides such a zeolite having a, |,
conposi t i onl2 asmamgdiffcrentraystalling melgculas siekes %ﬁ?}?ﬁ?Péﬂf@l%‘fdﬁf}E’e B ﬁ%f’%tﬂnr‘r'éngof

mol e ratiosyas falileg¥R 2O EQRaKie pRperdes MR A ¥PRaforlBnArdRe, 31 Q Y02
0-02-0- 08 VB 0118567 g bttt pie st .
14  hydrocarbon and chemical conversions, and other applications. New zeolites may
15  contain novel internal pore architectures, providinig enhanced selectivities in these

16  processes.

17 SUMMARY OF THE INVENTION
18 The present invention is directed to a family of crystalline molecular sieves

19  with unique properties, referred to herein as “zeolite SSZ-52” or simply “SSZ-52”.
20  Preferably, SSZ-52 is obtained irrits aluminosilicate form. As used herein, the term
21  “aluminosilicate” refers to a zeolite containing both alumina and silica.

22 In accordance with this invention, there is provided a zeolite having a mole
23 ratio of about 6-50 of an oxide selected from silicon oxide, germanium oxide and
24  mixtures thereof to an oxide selected from aluminum oxide, gallium oxide, iron oxide,
25  and mixtures thereof and having, after calcination, the X-ray‘diffraction lines of

26 TableIbelow.

27 The present invention further provides such a zeolite having a composition, as
28  synthesized and in the anhydrous state, in terms of mole ratios as follows:

29 YO, /W03  6-50

30 Mow/YO;  0.03-025

31 - QYO 0.02-0.08



-2 1 wherein Y is silicon, germaniumor a mxture thereof; Wis alum num
gallium ir r mxtures thereof; Mis an alkali neta '

al kal i ne ear rkﬁmr/r(é?sgl cation or 3 mxtures thereof; nis thke)cslglgéeoﬁzoe"of
(i.e., I or 2); and Qis a quaternary amonium 4 cation having the
structure 5 6 7CH3 7 C8 X- 9 CH3C42 CH2.H3 10 11 Tenplate A 12 The
zeolite has, after calcination, the X-ray diffraction |lines of Table I

bel ow. 13 In accordance with this invention, there is also provided a

zeol | L& Pr eRAI Sehebdtn I sHid6H iuhd G A EUERREIW 55 AiaihisReh, BallBhCinat 1 0 of
an oxi de sel'ect® o &Y eén oxl de, germani um oxi de and m xt ur es
thereof to a@n wtintivtussslteeécfiMis amalkdlimetalwation, Gllakinclearthgndéthlicatierossi de, iron
oxi de, and m xtures thereof . of alQout 6: a te r.at ur 7 of from
about | 200C do. dBsHEeHBBest piie fghPEMRea 263k FILCISS Hiepid emenl 0
diffractiong i n@gohaviithestuctak®e present invention also includes this

t hus-prepared 19 zeolite which is predom nantly in the hydrogen form

whi ch hydroden formis 20 prepared by ion exchanging within acid or with a
sol ution of an ammniumsalt 21 foll49yed by a second cal cination. 22 Also
provi ded in accordance with the pre ent> invention is a method of 23
preparing aZrystalline materi @H.C I sing an oxide of a first tetraval ent
el ement and , 24 an oxide of a se traval ent gl ement which is different
fromsaid fi%st tetravalent 25 , trivalent el enent, pentaval ent

el ement or m xture thereof, said CIBECHgnpri si ng contacti ng under
crystallization conditions sour &&5Che said oxides and a 27 tenpl ati ng
agent corrpr‘osi ng Tenplate A 28 The present invention additionally provides
a process fgr converting 29 hydrocar barmplaénri si ng contacting a .

hydr ocar bonaceous feed at hydrocarbon 30 copyerf{i copdi ti wWth a
catal yst colpr i Bierzgolite has; aericalsingtion, meéiw\%%wﬁgﬁ BP 3@@?&%%37
PC_:T/ USO0/ 17317 -3 g accordance with this invention, there is also provided a zeolite prepared by

14  thermally treating a zeolite having a mole ratio of an oxide selected from silicon

15 oxide, germanium oxide and mixtures thereof to an oxide selected from aluminum
16 ‘oxide, gallium oxide, iron oxide, and mixtures thereof of about 6-50 at a temperature
17  of from about 200°C to about 800°C, the thus-prepared zeolite having the X-ray

18 diffraction lines of Table I. The present invention also includes this thus-prepared
19  zeolite which is predominantly in the hydrogen form, which hydrogen form is

20 prepared by ion exchanging withram acid or with a solution of an ammonium salt

21  followed by a second calcination.

22 Also provided in accordance with the present invention is a method of

23  preparing a crystalline material comprising an oxide of a first tetravalent element and
24  an oxide of a second tetravalent element which is different from said first tetravalent
25 element, trivalent element, pentavalent element or mixture thereof, said method

26 comprising contacting under crystallization conditions sources of said oxides and a
27 templating agent comprising Tetﬁplate A,

28 The present invention additionally provides a process for converting

29  hydrocarbons comprising contacting a hydrocarbonaceous feed at hydrocarbon

30 converting conditions with a catalyst comprising the zeolite of this invention. The



1 zeolite may be predom nantly in the hydrogen form It may al so be
subst anti aybyidsoee 2 of acidity. 3 Further provided by pdgusioszent

i nvention is a hydrocracking process 4 conprising contacting a hydrocarbon
f eedst ock under hydrocracking conditions with a 5 catalyst conprising the
zeolite of this invention, preferably pr®dom nantly in the 6 hydrogen form
7 This invention also includes a dewaxi ng process conprising contacting a
8 hydrocarbon feedstock under dewaxing conditions with a catal yst

conpri si ngy t hgopfd ﬂ%ﬁﬂe%ﬁf&ioﬁﬁnahbyﬁnh@uﬁi%geﬁmnmnew albd ye subsEmmlngRE | y in
the hydrogen form 10 The present invention also includes a process for

i nprovi ng 2 heofAcili®sity 11 index of a dewaxed product of waxy hydrocarbon
feeds co I sing G ' Y=ray QLR er

I soner i zgﬁ on dem%%c%gﬂgﬁ%%ﬂﬁﬁ h ael{gﬁg?gl ystdm%ﬁi(%g?r)ﬁbie%i ng the

zeol i t e of4t hemnprisingrebitectingprhyinocarbin fegdstogl niden hydrgcracking rondifignoyidne 14
form 15 The present inveniion,.fur | oducing a
C20+ Tube %i Iga‘é%s(?F?’B?ﬂsé{‘ggé%eog{eeoff}ﬁ]ﬁg%gggl%h’gﬁp%rgﬁa@ly gl g‘(ﬁ)%tp??% tﬁé sai d
olefin feegl uRgesgeh$afieri zation 17 conditions over a catalyst conprising
at | east one Goup_ V]Il net and the.zeolite of 18 .t.his inyvention. The

zeolite may be preHBHATNENOR glsp fncludes 3, deyyaXing Pracsys RompESipg © B&nce with

this invengi Oléydréclaﬁ:roﬁ fdeBstBOMABY RWaiag cénditions aath afcatalydconmrising tiecal | y
dewaxi ng a hydrocarbon oil feedstock boili nghab ve about, 350F and 21

cont ai ni ng st zeslitgrof thiniaventiancrreferablyprefopingg & hyregeRyfebc ar bons
compr i Si ny 22 cONt gl g il LPRALARY s BRI b vishlig esence of

added hydrogen gas a ogen pressure of about 15-3000 psi with a
cat al yst tbnpindsi oftp dewakesiqwodushef vaxy Bydragarhan feedswomprigingicamastise e t e of

this inveption ref erabl [ ' AV 'Qﬁ/ﬂd«h m The
cat al yst y H@"Q‘ﬁ%ﬁ%‘&*ﬁ?@%@%‘%’r‘?gmg P ﬁ‘rigt a?gg%%éorrpri si ng
at | east ghe é&ngpisinylthd zeskteaf thiidvdntion, pecftrably predominantly imtbehydoogenand a 27

second | ayer conprising an alum nosilicate zeolite which has different
shape 28 4l e vity than the zeolite of said first layer. 29 Al so included
in the present i nvEHRipr&Bntiisveatigh fapkéeindledes ppioessiforgpreducingra Gatlnbegoil 30 0i |
whi ch conpri ses hydrocracking in_a hydraqcracki % zqone a,hydrocarbonaceous -
31 feedst bk fr@n@tﬁzwwfwfeﬂww&ﬁm&emmgﬁ?g‘i& ﬁygﬁe‘éwﬁ% BEBAon 5 g

catal yticgyl yooiieddé S0 R bathifst/cbinpridings Ieast one Group VIII metal and the zeolite of

18 this invention. The zeolite may be predominantly in the hydrogen form.

19 In accordance with this invention, there is also provided a process for

20 catalytically dewaxing a hydrocarbon oil feedstock boiling above about 350°F and
21  containing straight chain and slightly branched chain hydrocarbons comprising

22  contacting said hydrocarbon oil feedstock in the presence of added hydrogen gas at a
23 hydrogen pressure of about 15-3000 psi with a catalyst comprising at least one

24  Group VIII metal and the zeolite of this invention, preferably predominantly in the
25  hydrogen form. The catalyst may be a layered catalyst comprising a first layer

26  comprising at least one Group VIII metal and the zeolite of this invention, and a

27  second layer comprising an aluminosilicate zeolite which has different shape

28  selectivity than the zeolite of said first layer.

29 Also included in the present invention is a process for preparing a lubricating
30  oil which comprises hydrocracking in a hydrocracking zone a hydrocarbonaceous

31 feedstock to obtain an effluent comprising a hydrocracked oil, and catalytically



1 dewaxi ng said effluent conprising hydrocracked oil at a tenperature of at
| east about wagedddpd?s and at a pressure of from about 15 psi gcrsep@ei; 3000
psig in the presence of 3 added hydrogen gas with a catal yst conprising at
| east one Group VIII netal and the 4 zeolite of this invention. The
zeolite may be predomnantly in the hydrogdn form 5 Further included in
this invention is a process for isonerization dewaxing a 6 raffinate
conprising contacting said raffinate in the presence of added hydrogen with
7 a cat al yst COgRLid \didHmeaPsdmRiithg By @obradted|oili b ddmpeidture lbe ariemt aboat Of
this invention. 8 The raffinate may be bright stock, and the zeolite may
be predoni nadt | $00°K an et eoprespute of Enmiabewh | STEizAP gboys 3000 prigiinghe pretengs efs ent
invention is,a c i c_crackin C -1 ISl '

hydr ocar bon 1 eeﬁ‘i‘ciegﬁérf’ﬁenaga? gkd& tai%gtﬁfygtocﬁgiﬁ%é & rgplggs{t gﬁ%/tag)él b (}gh 21?%%1 E?% g’e
conditions ig theliahsanisthvehtiond dhe zévlits maybe prieddminanthytiathestydmgepfdrsi ng t he
13 zeolite of this inventjon, preferably predomnant.ly in the Q}/dro en
form Also 13 i ncl udBepiehied AvEYERIPn S 2 BRer o apirpie S RetEd,

process wher gi NpiefeCainfniéitly cortactig dhitl irafiadtt n 6.0 Prséree 51 dded hgogedlvith
crystalline cracking conponent. 16 The present invention further provides a

process for Bl i gostalystzomgrigngatileest ane Gromp )bl swhibe erolitpidhis SVERTeR. f eed
under ol | OB | 44 {0 SR b Kk Wb laf HE5RIOay SSpreBbhly tlehe zeol ite

of this invention. erei1s turt provi I'n accordancé with this
I nventi on a ¢robpksgedndorm.20 i sonerizing ol efins conprising contacting an

olefin feed_uynder is rizati.on., 21 conditi.ons w I onpri sing
the zeoliteldf this Bﬂ\??é’ﬁ‘%"i“i?ﬁgyé‘?WF?H‘%‘F"“%F%%?PE%‘W°ga%ié%f%§ér?8§e§ with this
ihn\éent i og I $1 ? 23 Joafarﬁﬁga KArqeabot ﬁaeastzchjﬁ dahéaytienlt) zomeluaderlcatalytiei g hth
ydr ocar pons rom.itower nplecuar wel t rocar no conpri.si ng the
steps of: 282 ( ayrarking eRRGHIoRsIDy 41? @sg‘chgﬁqqeé Hy%ﬁ%‘ ‘5‘%? 6&735%3%8{3?% i ght
hydrocar b0n1%26z€dﬁmé}itﬁik Rfveikfch, Brofbrdbbr8ddrhingntlah thedfardgen foind Ad@ne under

;

C2+ hydrocarbon synthesis 27 conditions with a catalyst conprising the
zeolite of 14i sirchudedin this inventiop igsuch|a cgtalyvigcacking grocgshyherrn th saBlyst of

wet ght  hydr 6tar ASESnalIpLRbES o Miletihe CHMIBRA L ool '™ 00 ™ hi gher
mol ecul ar weéght 31 Tiyopresearibeention fitrtherpmyides a pracass fareligemérizing oléfinsnet al  or
metal conpo lII‘P d Lc')sml?ris\llr\g c%% Qt?nogBaZl ollDecﬁ-;x/t%:Jca%o 19nld:¢|a'r7 o il'g%mefiéation conditions with a catalyst

18  comprising the zeolite of this invention.

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

20 isomerizing olefins comprising contacting an olefin feed under isomerization

21  conditions with a catalyst comprising the zeolite of this invention.

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

23 production of higher molecular weight hydrocarbons from lower molecular weight
24  hydrocarbons comprising the steps of: _

25 (a) introducing into a reaction zone a lower molecular weight hydrocarbon-
26 containing gas and contacting said gas in said zone under Cy+ hydrocarbon synthesis
27  conditions with a catalyst comprising the zeolite of this invention and a metal or metal
28  compound capable of converting the lower molecular weight hydrocarbon to a higher
29  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 a



| lanthanide or actinide netal or netal conpound and the | ower nol ecul ar
wei ght 2 Wwodneem®r bon is nethane. 3 This invention al so pe@xtistHe Process -
for converting | ower alcohols and other 4 oxygenated hydrocarbons
conprising contacting said | ower al cohol or other 5 oxygenated hydrocarbon
with a catal yst conprising the zeolite ofi-this invention under 6 -
conditions to produce |iquid products. 7 Also provided by the present
invention is an inproved process for the 8 reduction of oxides of nitrogen
contai ned 1n gngaaidsior snifide metdd er perbamgound amddhgwer Solsbiiaeweigigai d process
conpri ses con&la ti né; t.he gas streamwith a zeolite, the 10 i nprovenent
conpri sing us'?ﬁ%° THE™M®3MSte the zeolite of this invention. The zeolite
11 may cogtain a 1Thk#veRionMoProvide prdcesToront&@hRg foweE ABGRNs Al offleXt UT €S

t hereof) capable 12 of catalyzing thé reduction of the oxides of nitrogen,
and may be4comgigenaed hydracabonsyopprsiag sentesting said lowen plsphal of ethesxcess of
oxygen. Ingca T paTatal , : o b5 S@last stream
of an int e? naPJE)?gﬁ%%d:% on eﬁ%?ﬁg%%%E%%@B?Iéépﬁtezgﬁ?ﬂbg@gg%gﬁce ng{ h this
i nvention 6s eonuitinne xproduce ligeid pedaetat i on 16 of nitrogen from a

ni trogen-cgntainin as _mxture comprising .contacti th I xture 17 with
a conposi 't?on conpg}sgpf?é'{aeﬁéy%e?ms e'0 n't‘%é%ﬁ@%’ﬁﬁ%gﬁ?ce?#%é‘ﬁreferred 18
enbodi ment 8 t fdugivh ofbxides of nitfugbmtonsainddtin a gasstead invthe predence bPoyigd\l LED

DESCRI PTI ON OF, THE | NVENTI ON 2Q SSZ-52,is prepared froma reaction mxture
havi ng t he? cofperem wf@ﬁmmﬂ’ﬂsesw‘?%s&h%asgm wigiya Y& 23 Reaction

Mxture 2¢ 2pnpfOvdniBfcbmpeisin 69[%2.&11@!2&&1’(&& Beobitk dif thls indéntidnY Ge Geoligs 0. 40
28 M/" /YQ2 0.10-0.50 9 H20/ Y02 15 - 50 30 where Y, W Q Mand n are as

defi ned abbvemapgontsin pmgtal prmetaldons (Sych;as cohaltpeapper o5 mixtupss thesepd) capahle i si ng:
WO 01/ 09087 P%aumgjtg%ucﬁbﬁ of the oxides of nitrogen, and may be conducted in the

13 presence of a stoichiometric excess of oxygen. In a preferred embodiment, the gas

14  stream is the exhaust stream of an internal combustion engine. _ _

15 Also provided in accordance with this invention is a process for the separation
16  of nitrogen from a nitrogen-containing gas mixture comprising contacting the mixture
17  with a composition comprising the zeolite of this invention. In a preferred

18 embodiment, the gas mixture contains nitrogen and methane.

19 DETAILED DESCRIPTION OF THE INVENTION
20 - -88Z-52 is prepared from a reaction mixture having the composition shown in
21 Table A below.

22 TABLE A

23 Reaction Mixture

24

25 YO,/W,0; 15-60

26 OH-/YO, 0.30-1.0

27 QYO 0.10-0.40

28 Mai/YO2 0.10-0.50

29 Hy0/YO, 15-50

30 where Y, W, Q, M and n are as defined above.
31 In practice, SSZ-52 is prepared by a process comprising:



1 (a) preparing an aqueous solution containing sources of at |east one

oxi de 2 caRghbfegeds fOormng a crystalline nolecul ar sieve 3e¢yuksgidoite A 3
(b) maintaining the aqueous solution under conditions sufficient to form 4
crystals of SSZ-52; and 5(c) recovering the crystals of SSZ-52. 6
Aecordingly, SSZ-52 may conprise the crystglline material and the
tenplating 7 agent in conbination with netallic and non-netallic oxides
bonded in tetrahedral 8 coordination through shared oxygen atons to forma
cross-|inked three di ' G s BB htabdst

non-netal i ? oxi des cgﬁgﬂ@gﬁ%gn%%w%g?g%%?ﬂn%%ﬁg ?LOO of ngi %jdgs&lg?&gjcfi rst

t et raval ent 2| enent (cepablewifoming acrystaltiverolesulansievsfand TemplatedAL1 t et r aval ent
el enent(s) djfferent fromthe first tetr . L t 12

el enent (s), “pent aval en{b?é'l’aé'h%lﬂ{ngélje Peot'rﬁsgéllﬁlrl%p‘%%dgfgo aﬂfc’%’%‘léufg%lglgggh%
tetraval ent gl ement (csystalsléy SSZ-52: afier abl y sel ected fromthe group consisting
of silicon, Vgermani um apnd 14 conpi nati.on g#gieof. More preferably, the
first tetraval ent el enfhfeqo¥erygt "c"o'?‘ﬁtalﬁﬁfrses ‘second tetraval ent el enent
(which is digferent fdcomidghe SEzI52tmdy@ompHsd @0 brystaRiNe Kalerial 46 the ievplading

el enent and pentavalent elenent is preferably selected fromthe %roup 17
consi sting of edgantingembigation with me andypep-wetallicoxides hended in isrhedrgb, o

preferably, o, 18 I I SinR o tee Smdlsibpinum - 19
Typi cal sourscescoowrﬁ%@gnﬁﬁguréh 3X|%%%F9%ﬁ%l§?(§eg\é?iaﬁésﬁi >?1._ur e ﬁer?zlfl uée 20
al um nat es, %l unysm stradterei Themellicand son-pietalficrnxides xoriprisseae oda combindtiona

sol, 21 hydrated alum pa such .as 3 and al um num go ds such
as A1C13 an{Joa 2‘% °§\T§f %&153%? J"%‘Sr%‘g?l? ’gjﬁ’oe_gso% oS ﬁ%lnic.:i’(rl)%la Iﬁgg‘( Pgae@ﬁrg ude
‘silicates, gl itemavaltt lgaént(spdifferntiron thedfirstdetrdvalentel ameéntGH trivabdnk oi dal
silica, tetra-alkyl orthosilicates, and siliga hydroxides. 4 | 11

ger mani um Qnd.erl?%‘??,"(sb W%@%é&’&“ﬁ?%ﬂ%"ﬁ F@épi?ﬁﬁﬁbte%vafﬁﬁggm%ép .

al umi num angg sii§ prefRathp sl EddIRIth the ghfipRoRdiiting Of §ifibdn, bémi-8RMEAd My provide
a source of alum num or boron. In rmsP 27 cases, the source zeolite al so

provi des a Houreombistations thergof. Mere prefarehly, thesfinst tetravelent elementdssilicon Theed or
deb t ed fo Skl ' ddi ti onal
ebor onat e 1sfOrg&Jm}fetfagg@%tgegan%@ggv@ﬁl@d&&mm&m bkt frmvalibel B @0l L O3

si-li con added using e conventional sources above.
30 Use of alésoutriesent elimentandqentavdlend slemestds preteralily seleatedrfronh the grdup pr esent

process is re 31.co et.ely described in W.S .Patent 4 503,024
P oted on’ N o Possitng ol st #Rii e, o spl PR icrs pof More preRim;

18  the second trivalent or tetravalent element is aluminum.

19 Typical sources of aluminum oxide for the reaction mixture include

20  aluminates, alumina, aluminum colloids, aluminum oxide coated on silica sol,

21  hydrated alumina gels such as AI{OH); and aluminum compounds such as AlCl; and
22 Aly(SOg)s. Typical sources of silicon oxide include silicates, silica hydrogel, silicic
23  acid, fumed silica, colloidal silica, tetra-alkyl orthosilicates, and silica hydroxides.
24  Gallium, germanium, and iron, can be added in forms corresponding to their

25 aluminum and silicon counterparts.

26 A source zeolite reagent may provide a source of aluminum or boron. In most
27  cases, the source zeolite also provides a source of silica. The source zeolite in its

28  dealuminated or deboronated form may also be used as a source of silica, with

29 additional silicon added using, for example, the conventional sources listed above.
30  Use of a source zeolite reagent as a source of alumina for the present process is more
31 completely described in U.S. Patent No. 4,503,024 issued on March 5, 1985 to



| Bourgogne et al. entitled "PROCESS FOR THE PREPARATI ON OF SYNTHETIC 2
ZECLI TES, sWddiabdakl TES OBTAI NED BY SAI D PROCESS', the di sghasbige@f 3
which is incorporated herein by reference. 4 Typically, an alkali netal

hydr oxi de and/ or an al kaline earth netal hydroxide, 5 such as the

hydr oxi de of sodium potassium |ithium-7eesium rubidium calcium and 6.
magnesium is used in the reaction m xture; however, this conponent can be
omtted 7 so long as the equivalent basicity is naintained. The tenpl ating

agent may bhe Boagopkk et8l. Bt SPROYESS FORETHI PREFARATION OreyyReHBereef i ci al
9 halide, for droxi de ion, thereby

i hange, f le. th h
" educi ng o7 PERLEEES. AR REOKVEN PBTARTED R A TROCESS e bsclopme ehu 1 oo

The al kal i 3metakenGaintOBodted AbkRl tyt6reRALd N cation may be part of the 11
as-synt hesi zed crystalline oxide material, in order to bal ance val ence

el ectron charges Tpicaliy agiatkali nastafgdroxide rudiortan aikialing earthanptal hydrexide.t o

prepare SSZ-52 ' | o= - i Y e 2GR kLM .

bi cycl o 3. 2. Zf%cor?gﬁ{elh %o?@%%ﬁ%ﬁﬁ%%gﬁ%s%ll oé#h%ms%fnr’ﬁ'g? ure? cai%mﬁ%d C X-
CH2CH3 CH3€! ' tdgnebinil T usddBinthereactién msixtare; however, thistonmponesticanbs orivedt al to
the formation of the SS7Z-52. 19. Represent ati ani ons i nc] ude, hal ogen,
5. H1 of s s logks FEihs Hebvaling sirly SR RBtAEthe e BRIPIAD o BAFRHIGEY bLBE e

sul fate, tetr glovidehglexidé Pn. Thid)@tNdyHeDensHafl folien biditnge Todbriplts thes 21 the
nost preferred anion. 22 The reaction mxture is maintal ned at an el evated

t enper at ur® ubalide forydroxige ion, thereby regucing or elimyinating the Alkalianeialhydrgxided. The
hydr ot her gl fhAbduied! TR alkali HéthiRatidh GAlGRRILEHREGMERY bAPQFRROUS
pressure, rirgt gﬁatﬁe{r)r’gééature petvvl_een 120C and 160C. 25 Th?crystal I'i zation
peri od i sltypassnthgsizadenistallineloxide maierial, amerden te balards| valeheanlection gharge26 3 days
t o about d&%% 27 Preferably, the zeolite is prepared using mld
stirring or agi ziﬁ'i on. WD 01/09037 PCT/ US00/ 17017

13 . The organic templating agent used to prepare SSZ-52 is an N,N-diethyl-5,8-
14  dimethyl-2-azonium bicyclo[3.2.2]nonane cation having the following structure:
15

CH;

C
L7 %
N
CH,CH.
Cu,cH, =~ 200

16
17

18  where X is an anion that is not detrimental to the formation of the SSZ-52.

19  Representative anions include haldgen, e.g., ﬂuoridé, chloride, bromide and iodide,

20  hydroxide, acetate, sulfate, tetrafluoroborate, carboxylate, and the like. Hydroxide is
21  the most preferred anion. '

22 The reaction mixture is maintained at an elevated temperature until the crystals
23 of the SSZ-52 zeolite are formed. The hydrothermal crystallization is usually

24  conducted under autogenous pressure, at a temperature between 120°C and 160°C.

25  The crystallization period is typically greater than 1 day and preferably from about

26 3 days to about 20 days.

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



-8 1 During the hydrothermal crystallization step, the SSZ-52 crystals can
be 2 allowed to nucleate spontaneously fromthe reaction g\cﬁ}ugéofz The use
of SSz-52 (?V%Ply?f]gl s as seed nmaterial can be advant ageous’I VY ng
the tine necessary for 4 conplete crystallization to occur. In addition,
seeding can lead to an increased purity 5gof the product obtained by
pronoting the nucleation and/or formation of SSZ-52 over 6 any undesired
phases. When used as seeds, SSZ-52 crystal s are added in an anount 7
between 0.1 and 10% used i on, m xture. 8
Once the zedlite cry@'t‘réﬂgs %@@é‘gg‘ﬂ?‘ﬁ{a h@%ggﬂe&t%?%%%ggqyg Lsé;ﬁxélp%\t ed from
the 9 react3 Onalmweawé&udmatesba;ﬁtﬁi%dslyrﬁeﬁamaamoﬁemmlmdseefssmszs such

as filtration. The 10 crystals are water-washed and then dried, e.g.,
90C to 150C3¥ orcrwt@ma%ses%metfn@zpahéaa%vantase%phﬁiw the twrﬂeﬁf@gqrzéfa ssz 52

zeolite crystal gmplfe cn%tthEﬂxo%tt@Qcc%@”Inl?aﬁd1tx$3 sE@dxﬁé’éaﬂ?&d% a@irﬁféﬁ&ﬁ%ﬁhgn

pressure or under vacuum Z- as prepared has nole ratio
oxi de sel ect®ed ¢fitherprodudt ebtﬁmeti(bxlammomﬂg g:emnelna@magd@u@nammﬁfﬁsarﬁsmher eof

to an oxi de ele | de,
and m x;(:Jressst he} uglﬁ eSllJF&)g% Str{ggeglggsga(é%%ﬁ égz'g?e&s% 4‘@?‘?\5 alrnﬁ)éngho%‘%§ e
X-ray diffraet |baanwédnrmlsamlf10"7adsflthe weighl af\silicoBsed52 tHeuedction mivetarea 17

conposi tion,_as synt nd in rous tate in ter of .nol e
o Lo 187 OneR fereplB et g BABLE s 35T RS it okl ey o)
Y02| W203 6- 3D rdctivh {(ﬁfm)y(kuﬂam‘a middhandcal S¢p¥fation tebhrfiqued stitth as Ztratlofl The!, W

Q Mand n are as defined above. 25 Lower silica to alumna ratios my be

obt ai ned bylQsi fgstaleanesepter-washediand thep gsied. e-galat A9 GLIM 1R o for remc§ tost al | i ne
framework. for }?J{EP% ﬁrob%h'{ﬂer& tl?e&zle&‘?»gi-tsﬁ lffg uﬁh?&gfr%gfeﬁkn be
z

treatnment of the zeolite nco atron wt m na
di ssol ved smjrqmrioﬁnedamhmphﬁamspnooeuMeemcam descrl bed in U S

Pat ent No. 559, 31 ued aon C 7,..1985 to 0 It S
bol 1 eved i i osz 6 SPLS LA HRRA Rant e ady ot Snaits Qe Amiiictp pridd
t opol ogy whi4ch gdesmadiam agide rammduiws thereoftoranoxitie sélecied from aRmhiherh roxndU}D
01/ 09037 PCT/ USOQ 17017
15  gallium oxide, iron oxide, and mixtures thereof of about 6-50; and has, after
16 calcination, the X-ray diffraction lines of Table I below. SSZ-52 further hasa
17 composition, as synthesized and in the anhydrous state, in terms of mole ratios, shown

18 in Table B below.

19 TABLEB

20 _ As-Synthesized SSZ-52

21 YO0/W,03 6-50

22 Mam/YO, 0.02-0.20

23 : Q/YO; . 0.02-0.08

24 whereY, W, Q, M and n are as defined above.

25 Lower silica to alumina ratios may be obtained by using methods

26  which insert aluminum into the crystalline framework. For example, aluminum

27  insertion may occur by thermal treatment of the zeolite in combination with an

28  alumina binder or dissolved source of alumina. Such procedures are described in U.S.
29  Patent No. 4,559,315, issued on December 17, 1985 to Chang et al.

30 It is believed that SSZ-52 is comprised of a new framework structure or

31 topology which is characterized by its X-ray diffraction pattern.



-9 | After calcination, the SSZ-52 zeolites have a crystalline structure
whose X-rawo odospayder diffraction pattern include the chg @/ﬁgﬁ{,ﬂ,ﬁt,l c lines:
shown in Table I: 3 TABLE 1. 4 Calcined SSZ-52 5 2 Theta(a) D Relative
Intensity 7.7 11.5 WS 10.8 8.19 WS 12.4 7.13 WS 12. 9 6. 86 WVS 15.1
5.86 WS 16.9 5.24 WS 17.85 4.97 VS 49.95 4.45 MVS 21.35 4.16 MVS
26.1 3.41 MVS 30.3 2.95 MS 31.25 2.86 W-M34.7 2.58 W-M 6 7 (a)

0.20 8 (b) The X-ray patterns provided are based on a relative intensity

Vel e of 100: W erfyr QRS the $4715% Oyl Rgsf o B BL Bl WREELBAT L % 0
S(strong) Bs pewiwdifftdGionpdttan incli@f thercharadteristic dinep)shown ¢ Tatlek: t han 60. 12

Tabl e I A bel ow shows the X-ray powder lgiséfgv%cti on lines for cal cined SSZ-52
13 including actual relative intensiti 01/ 09037 PCT/USCO 17017 -10 1

TABLE | A 24Cal ci ned SSZ-52 2 Thet a” Chlcle®BS252ve | nt ensi ty

5
2 Theta® D Relative Intensity
7.7 11.5 Ww-S
10.8 8.19 W-8
124 7.13 wW-S
12.9 6.86 W-VS
15.1 5.86 W-S
- 16.9 524 Ww-S
17.85 497 A2
19.95 4.45 M-VS
2135 416 o M-VS
26.1 3.41 M-VS
303 2.95 M-S
31.25 2.86 W-M
34.7 2.58 W-M
6
7 ®+0.20
8 ® The X-ray patterns provided are based on a relative intensity scale in which

9 the strongest line in the X-ray pattern is assigned a value of 100: W(weak) is less than
10  20; M(medium) is between 20 and 40; S(strong) is between 40 and 60; VS(very

11  strong) is greater than 60.
12 Table 1A below shows the X-ray powder diffraction lines for calcined SSZ-52

13  including actual relative intensities.



7.7 11.5 10-60 10.8 8.19 10-50 12.4 7.13 5-45 12.9 6.86 25-100 15.1
5:86 5-50 %@1@0§4 5-60 17.85 4.97 65-100 19.95 4.45 3@¢4R8001%61735° 4. 16
40- 100 26. : 5-100 30.3 2.95 25-65 31.25 2.86 15-45 34.7 2.58
10-50 3 (a) 0.20 4 The X-ray powder diffraction patterns were determ ned
by standard 5 techniques. The radi ati on wag.t he K-al pha/ doubl et of copper.
The peak heights and 6 the positions, as a function of 20 where 0 is the
Bragg angle, were read fromthe 7 relative intensities of the peaks, and d,
the interplanar spacing in Angstrons 8yggafjgggponding to the recorded

| i nes, can be calculated. 9 RepresentatTve peaks fromthe X-ray diffraction
pattern of calcined SSZ-52 are 10 shGakinedS§&HPe |. Cal cination can result

in changes in the intensitages of the peaks as 11 conpared to patterns of
the "as-made" materi &Thetss” wel | as minorDshifts in the Mﬂ%ﬂﬁla on

pattern. The zeolite prpguced by exchangjgg the netal or otfiepecations 13
present in the zeolite Wth various other cations (such as H+tor NH4+)
yields essentially 14108e sane diffrac8il8n pattern, althoulh’®gain, there
may be minor shifts in;jhe 15 interplangrsspacing and vari akigns in the
relative intensities of the peaks. 16 Notw t hstandi ng these m nor
perturbations, the basi29rystal latticé8femains 17 unchar?ée‘@oby t hese
treatments. WO 01/090375PCT/ US00/ 17017 53l 1 Crystalline S§4¢52 can be
used as-synt hesized, but preferably will be 2 thermally treated (cal cined).
Usual ly, it is desirabl@% o remove the &2#ali netal cation %0y ion
exchange and replace if7¢4 th hydrogen, gmgonium or any dessrigg netal ion.

19.95 4.45 30-100
2135 4.16 40-100
261 | 3.41 | 35-100
30.3 295 | 25-65
31.25 2.86 15-45

34.7 2.58 ' 10-50
®@+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 20 where 0 is the Bfagg angle, were read from the
relative intensities of the peaks, and d, the interplanar spacing in Angstroms’

corresponding to the recorded lines, can be calculated.

O 0 N N W s W

Representative peaks from the X-ray diffraction pattern of calcined SSZ-52 are
10  shown in Table I. Calcination can result in changes in the intensities of the peaks as
11  compared to patterns of the “as-made” material, as well as minor shifts in the

12  diffraction pattern. The zeolite produced by exchanging the metal or other cations

13 present in the zeolite with various other cations (such as H' or NH,") yields essentially
14  the same diffraction pattern, although again, there may be minor shifts in the

15 interplanar spacing and variations in the relative intensities of the peaks.

16 Notwithstanding these minor perturbations, the basic crystal lattice remains

17  unchanged by these treatments.



4 The zeolite can be | eached with chelating agents, e.g., EDTA or dilute
aci d sol utions to increase the silica to alumna nole ratio. The
zeolite caﬁv%f’g‘{?mge steaned; steaming 6 helps stabilize PFEUSPYTNG] | i ne
lattice to attack from aC|ds 7 The zeolite can be used in intinmate

conmbi nation wth hydrogenating 8 corrpone:ii) such as tungsten, vanadi um

mol ybdenum rheni um nickel cobalt, 9 chroOm um manganese, or a noble
nmetal, such as palladiumor platinum for those 10 applications in which a

hydrogenatlon dehyd ation fungtion is d er 11_Metal s, may al so be
i ntroduced Yinto thé:'ﬁgajﬂi‘et%s 32 §38pe 4859, A5 5K golt“ﬁéreg"é‘lqhbwgl °12 |n t he

zeolite w toh Wﬁérﬁiauf«aéat amh@d)s tﬁﬁhmgrﬁhsl &ﬁmhmetmlma for
13 exanple, U S. Patent 3, 9 issued July 7, 1964toPan et al .;

3,140, 251 314 bysgm@cfhwyndirepl_a%mwmb hpirgesn, ammgpium, amyziesmclms igmssued
July 7, 19@14 t'ﬂme@e@iﬂgca%tbea}l:ac)x?dnw%h-g)éﬁhg %en% agjaggl—(fx% g@é@%&ﬂnéﬂsd ude

met al cat I ons rare
netal s, as Sweltb mseaﬁérthe silica totalunesa mGle rattue Thezkalite cap alsottelstehmed; k?eam&tgl ons,

cations of rretass.h s rare. earth, , Zn, Cd, Pt, Pd, N, Co,
T 15 W 6 Sitens abiice 88 ovRafin? Bnchie otk BBmnas. 1o The nydr ogen.

ammoni um  gnd et alThe e¢alie A bs used'in bﬁrﬂa&rboﬁibﬁhﬁ&gwﬁhh?d@genaﬁhgt he SSZ-52.
The zeollte can al so be bnpregnated with the netals, the netals can 21

be physi cal¥ y SFBORGHES; $Heh % (ngxen yagdigmme t/%mir@oqhmlamu@%cgha&ndar d

met hods KnN@W chestnitif, thitfasést, or 8 Rotl¥ Rlefalkl suétPR-paNsdah 9 plb@mian i Ssel NVOI ve
contacting the synt hetic zeolite with 24 a solution containi ng a salt of

the desird@ r épplcetions ie whichg haﬂroswn@nﬂehymoemagmﬁ@cwmdesgsd vari ety of

salts can {he enpl oyggh; eldtﬁﬁr
26 sul f at e? are partlcsx‘l;l %/d%r%e erre&d}ﬁ&%e Zeo Jsuaﬁy caflm ned
prior to tlBe iimthe zemxtewhmgaécqsmosadaﬂaadwd)lmeWMgathehnmuga(sea; forat t er

Por o of £ edd v FBReATS RABENER A 24f Bl Th8 T 108y Blhnk 8l SRS ques ar
di scl osed 14n assumlmlmnpetrpmpaﬂemsumtsnisﬁgd ﬂﬂﬁﬂ Eﬁumlanla&aM)s

3, 140, 249 |ssgisad on 7 1964, t%ﬂPl ank et al.; sued on .July
7, 31 196450 ‘E°‘ cationggan e cations & g aﬁes 4 to Plank -

et al. WOjygl/ Qﬂ@%in)?ﬁ{{d GRp VAT Qdefals, ad well ad1abit mtsmws coﬂmaeépw&ghn&ﬂﬁc sal t

solution of the desired re | aci ng cation, the 2 zeolite is tlﬁ:ﬁ' cally washed

wi t h wat ed7an&atipnsgtions EWE‘&S&? ?eﬁalﬁ'gll\%qarm&@%&% 6a:TipooC.
Af ter mshkng,mfmag@pé&gsﬂﬁaﬂm%rgfgﬁgd'ned in air or inert gas at

19 The hydrogen, ammonium, and metal components can be ion-exchanged into
20 the SSZ-52. The zeolite can also be impregnated with the metals, or, the metals can

21  be physically and intimately admixed with the zeolite using standard methods known

22 totheart

23 Typical ion-exchange techniques involve contacting the synthetic zeolite with

24  asolution containing a salt of the desired replacing cation or cations. Although a wide
25  variety of salts can be employed, chlorides and other halides, acetates, nitrates, and

26  sulfates are particularly preferred. The zeolite is usually calcined prior to the ion-

27  exchange procedure to remove the organic matter present in the channels and on the
28 surface, since this results in a more effective ion exchange. Representative ion

29  exchange techniques are disclosed in a wide variety of patents including U.S. Patent
30 Nos. 3,140,249 issued on July 7, 1964 to Plank et al.; 3,140,251 issued on July 7,

31 1964 to Plank et al.; and 3,140,253 issued on July 7, 1964 to Plank et al.



4 tenperatures ranging fromabout 200C to about 800C for periods of tine
ranging 5 from1 48 hours, or nore, to produce a catal yty tive
pr oduct esp&?gll"fg%/ﬂuseful 6 i n hydrocarbon conversion pro%ke:g?g}g/"gﬁ
Regar dl ess of the cations-present in the synthesized formof SSZ-52, the 8
spatial arrangenent of the atons which forg the basic crystal lattice of
the zeolite 9 renmins essentially unchanged. 10 SSZ-52 can be forned into
a wide variety of physical shapes. Generally 11 speaking, the zeolite can

be in the formof a powder, rapul e, .or s as
extrudate having a d{i)’?w&gé:ogtf‘%év l@‘tﬂl? falt ol O{q'g% g‘gggﬁ{"’ﬁ?%{‘%h“ga&g‘-’ﬁesh
(Tyler) 13 Scrgefieaddphelly WisbdRih Gatefartficdas Rupiphee) rasgingfom 65PC wases
where the catalyst is 14 nol ded, such as bééextrusi on wiith an organic

bi nder, the 3l ustionu20I0PC c After waphingethg gealife sapde galsiwed aalgninsheasst  dried or
partially drjed and then extruded. - o | L th ot her
materials rési srfﬁ’ﬁ?mfubesfﬁtg'qgeigﬂané?a%uﬁ?%ogézi%&ggga%?ﬁgfg %%ggﬁt?‘g%g& i | oyed

i N organi c CONVEESI1A6 49 hoWs,SE afore, tsrbdutatarcatalytiBallyeactive rodudt espiecididy wseful ve
and inactive materials and synthetic or naturally occurring 19 zeolites as
wel | as i nor@anidyAReaPPanvEIOR PISeSPSays, silica and netal oxides. 20

Exanpl es of puch mtl@ég%@he%same tAiRnSBRRA inithe Whtlekizéd foym 0ABSDE2hed are
disclosed in 21 U S "Patent No. 4,910,006, issued May 20Q,1990 to Zones et
al ., and U S Pspatislamanzensnt of tesomswhich Sarmahe kase arystal {agboe ofthagaelifana,
both of which are i 23 reference herein in their entirety.
24 Hydrocarbgc;n ﬁl\?ggg{egtﬁaﬁlgﬁlg%gg eél's 25 SSZ-52 zeolites are useful in

hydr ocar boni@onver siS8Z-52cantticdorsmed ityiol r side vrsiety of physial shapeso rGenerally i ons ar e

chem cal ang catalyti rocesses . | C L nj unds
are changedﬁ 0 iﬂe‘?]%g%g’ zeeg?ﬁgﬁgeclgglfeg}ﬁlﬁ ﬁ%ggé‘?r‘g%'uan%g‘ﬂ%x%%g?é%a@? ‘9@3‘9
hydr ocar bony £ onygh ¢ Oftrudsa biviegys particlekize luficigntda pass ehrougher2-extsh (Tytes) usef ul
i ncl ude 29 hydrocrackjng, ,dewaxi ng, c l.ytic crackin nd.,olefin.
formation r&hct §oaees and h"eﬁ%“’@&f‘él‘@a't‘%esgkﬁ%ﬁ B E‘é'&ats%%‘"@%eg’gcﬁé@mf in

ot her petr oy £uMybaka M xRUSEOGRE ROSkganid bingéty @ik Siveiindsiinaicicanbe such as
| soneri zi ng n-paraffins and napht henes, 1sonerizing WO 01/ 09037

PCT/ US00f 17087 extrided befbre g, op drighennaptialy deipdiand theperudsd-ng ol ef i nic or
acet yl eni ¢ @”poundss%!fr%c Soe%ofng%’t’é&)ﬁ)&tﬁ;&&emlqte%fs?&%%ttJtﬁé%{ﬁemnesf orm ng
y ons rom I

hi gher nol eCul ar wei @ rocar ower nol ecul ar wei ght
hydr ocar bon$7 ( eargl otheredruitions employed ingrganiocconxérsian progesses. Such matrix

18  materials include active and inactive materials and synthetic or naturally occurring

19  zeolites as well as inorganic materials such as clays, silica and metal oxides.

20  Examples of such materials and the manner in which they can be used are disclosed in
21  U.S. Patent No. 4,910,006, issued May 20, 1990 to Zones et al., and U.S. Patent

22  No. 5,316,753, issued May 31, 1994 to Nakagawa, both of which are incorporated by

23  reference herein in their entirety.

24 Hydrocarbon Conversion Processes
25 SSZ-52 zeolites are useful in hydrocarbon conversion reactions. Hydrocarbon

26 conversion reactions are chemical and catalytic processes in which carbon containing
27 compounds are changed to different carbon containing compounds. Examples of

28  hydrocarbon conversion reactions in which SSZ-52 are expected to be useful include
29  hydrocracking, dewaxing, catalytic cracking and olefin formation reactions. The

30 catalysts are also expected to be useful in other petroleum refining and hydrocarbon

31 conversion reactions such as isomerizing n-paraffins and naphthenes, isomerizing



4 reactions. The SSZ-52 catal ysts may have high selectivity, and under
hydr ocar bo ersion conditions can provide a high p of
desired pr@gﬁ%@§Q¥elative to 6 total products. 7 SSZ-52$§g§$%$@§70an be
used in processi ng hydrocarbonaceous feedstocks. 8 Hydrocarbonaceous

f eedst ocks contain carbon conpounds and_gan be frommany 9 different

sources, such as virgin petroleumfractions, recycle petroleumfractions,
10 shale oil, liquefied coal, tar sand oil, synthetic paraffins from NAQ

recycled plastic 11 feedsto .and.. .| [ ; ban
cont ai ni ngl’f egk‘gf’%é’ﬁlyénﬁg%lg%#{@@%.ngnilggglggﬁ“?to ?%cegg%% %?’l‘p%mr{des%g@l a%ns.
Degendi ng ﬁn ?d&auty&ﬁeandfbumheﬂe&ﬁimgxgt fcagihgfhigtﬂrm?ke_mﬂml ight kg drbessisbnk S t?
undergo, the feed can contain, or, be free net al. s, 4 jt _can also
nave Broh O oM lAMeT BOSIG eI Piosahens (od-dtetine TRERIHD s R od 16
however, that B SR NEedSZPS 0GB sts HayHabé hiBR sdI®tiRitpfahd Ghdn hydradagbonhe
catalyst nore 16 active) the lower the netal, njitrogen, and sulfur content
of the feelst eemversion cppditiensipgprovida a@fghWFfF@é%ﬁ?f&‘?ﬁffgdlﬁ%d“FEéﬂétW@é% t ake
place in apy ﬁﬁgg@gﬁ@@; 18 node, for exanple, in fluidized bed, noving

e

bed, or fiXxed reactors depending on 19 the types of process desired.
The fornul @tion of S$Z462 eelitdsyan bgrased incprecsssing hydyeseshop@eous fegddiosks. on t he

: 4 et e . L ch b
cort o e Bor MEaRRSHRpATS BRf R RASAR KB ctibothSha LBECS sl OF C2N B
ﬁ. g , a G: Qupdigfeﬁdnt sorikaek, stﬁtlﬁb vﬁl’ghﬁ;ie@ul&umiﬁ;cﬁqnﬂﬁe@&le petroleum fractions,

rogenat i on- rdr.o i Qn reactjons, denitrogenat, an )
dgsul 19 uri 2%t egllg hﬂgﬁj@f’ ’smség‘f ?’héﬁ%ﬂ%ﬂﬁ%ﬁ%ﬂ?&ﬁ%&?%&?@ﬁ%pi cal

reaction gendidelifidisks W, Sllgdierdl, Bh Bean§ ERboy SshtaMiff foeBitouk susdeplibiétios
conpri si n?ZSSZ-SZ in the hydrocarbon conversion 27 reactions of this

i nvent i onl2 pPr egoditic exfalytiswendtions SDepeading o ths twpg of progessEthfeses. 28 WO

01/ 09037 RCT/ - Adi BROERESOT skl HS) acki ng
175- 485 OEgBEgggar °g;°%9'ésoé°4dd§mxu n °2‘§g¥°2%g“d;%°?3ooo DS g\éofr.e ??‘*3%‘9%%50- 450)

(-200- 3000}4 ( Oit2ar @jo have higher kykaitrggenr s€88 impusitiesn It can be gpreciatedm -5 atm )
15 however, that in general processing will be more efficient (and the catalyst more

16  active) the lower the metal, nitrogen, and sulfur content of the feedstock.

17 The conversion of hydrocarbonaceous feeds can take place in any convenient
18  mode, for example, in fluidized bed, moving bed, or fixed bed reactors depending on
19  the types of process desired. The formulation of the catalyst particles will vary

20 depending on the conversion process and method of operation. _
21 Other reactions which can be performed using the catalyst of this invention
22  containing a metal, e.g., a Group VIII metal such platinum, include

23 hydrogenation-dehydrogenation reactions, denitrogenation and desulfurization

24  reactions.

25 The following table indicates typical reaction conditions which may be

26 employed when using catalysts comprising SSZ-52 in the hydrocarbon conversion
27 reactions of this invention. Preferred conditions are indicated in parentheses.

28
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5 4 Liquid phase reaction
6 °WHSV
7  Other reaction conditions and parameters are provided below.
8 Hydrocracking
9 Using a catalyst which comprises SSZ-52, preferably predominantly in the
10  hydrogen form, and a hydrogenation promoter, heavy petroleum residual feedstocks,
11 cyclic stocks and other hydrocrackate charge stocks can be hydrocracked using the
12 process conditions and catalyst components disclosed in the aforementioned U.S.
13 Patent No. 4,910,006 and U.S. Patent No. 5,316,753.
14 The hydrocracking catalysts contain an effective amount of at least one
15  hydrogenation component of the type commonly employed in hydrocracking catalysts.
16  The hydrogenation component is generally selected from the group of hydrogenation
17  catalysts consisting of one or more metals of Group VIB and Gfoup VIII, including
I8  the salts, complexes and solutions containing such. The hydrogenation catalyst is
19 preferably selected from the group of metals, salts and complexes thereof of the group
20  consisting of at least one of platinum, palladium, rhodium, iridium, ruthenium and
21 mixtures thereof or the group consisting of at least one of nickel, molybdenum, cobalt,
22 tungsten, titanium, chromium and mixtures thereof. Reference to the catalytically
23 active metal or metals is intended to encompass such metal or metals in the elemental



2 hydrogenation catalyst is present in an effective anount to provide the
hydr ogenaty@pimegssf Unction of the hydrocracki ng catal yst, pef@soghiier ably in
the range of from0.05 to 4 25% by weight. 5 Dewaxins 6 SSZ-52, preferably
predom nantly in the hydrogen form can be used to dewax 7

hydr ocar bonaceous feeds by sel ectively f18sovi ng strai ght chain paraffins.
Typically, 8 the viscosity index of the dewaxed product is inproved
(conpared to the waxy feed) 9 when the waxy feed is contacted with SSZ-52
under isongrigat bog s%@’?&ﬂnr&%ﬁ& 2R QRfde ! b, halﬁie,%oﬁﬁﬁt@'aﬂd ihe lide Ve Ng
conditions are dependent in |large neasure on the feed 12 used and upon the
desired pdur hydragenatioly datelyssis }Prssepfrléﬁéleﬁ'fﬂt‘)’e pmewt ke proyide the hydrogenagion 13 zone

. during th c a | i's
ypi cal 1y 1avBet st HABBREAB R ARERE and BREGUTE BURIhE oS BBBAC 1 2, 1
- feet per barrzY) by dbight ef er abl y about 1000 to about 20,000 SCF/ bbl .

Ceneral ly, hydrogen will be 16 separ altJed fromthe product and recycled to
the reactidon zone. Typi cal f eedst ocks—47%ncl ude | ight gas oil, heavy gas

oil's and rgduced mp@méwmemqmmmukha&agenfoﬁ&o&nbypsedaddeabmmaxu ng
process is the catalytic dewaxin rocarbon oj | F

h
boi | i ng ablovdwdmsatbonasequs fseds "'&F‘Yﬁlg’{j’ frightghainp
branched ghaige ngsﬁf&ﬁgpmh@demmﬁ"éa&dﬂﬁl fva&'(Uo @Qf‘th@'w‘axf&%ﬁi)st OCk in

the 21 presence of added hyd rogen gas at _a rogen pressure of about

15- 3000 p59 wivhen the waxy feediis cgnta %“@ézls%e%ﬁ&ma fewaxingt one G oup
VIIT nmet c?én%"gg SSZ-52 hydrodewam ng catal yst may optionally contain a
hydrogena conponent of the type conmonly enpl oyed in dewaxi ng

cat al yst si1 See t hé&Th2 batalfytic davemingcnmdititns8re depersient indargeimeasore@dahefeed U. S.

Patent No,. 5,316, 753 f 26 | t 27
The: hydr oendrQinaim disdsfired §oR L FOfobdrs Brebhy SE0ak kil RERANCT 2. 77
Che'r ange ot i%gga‘??%\rﬁbout wwwgwnmnmalc?fb’w’fwngabkﬁ Hn
in suchga %Dd@t‘t"??nlah@l"é%@d’ge“t396’3@%%58\%'9?%8&& 8?'%‘«5%%3 rac)lél ng

reactionsys r&lx‘a@@%@ut%&'d M%Bsmmwsc%sl IGeHelly afydrogay wilkbe1y dr ocr acked,

foll ovved ewaxi n ty twg stage .2 process and ty;ﬂscal

i's
hydr ocr ac ' ncpepaspied 8P@r%e HP@CE%P‘FYS@Q tq the Efagmqi’é’P%nTYPWal feedstoc
- 17  include light gas oil, heavy gas oils and reduced crudes boiling above about 350°F.

18 A typical dewaxing process is the catalytic dewaxing of a hydrocarbon pil
19 feedstock boiling above about 350°F and containing straight chain and slightly
20  branched chain hydrocarbons by contacting the hydrocarbon oil feedstock in the

21  presence of added hydrogen gas at a hydrogen pressure of about 15-3000 psi witha
22 catalyst comprising SSZ-52 and at least one Group VIII metal.

23 Tha SSZ-52 hydrodewaxing catalyst may optionally contain a hydrogenation
24  component of the type commonly employed in dewaxing catalysts. See the

25 aforementioned U.S. Patent No. 4,910,006 and U.S. Patent No. 5,316,753 for

26  examples of these hydrogenation components.

27 The hydrogenation component is present in an effective amount to provide an
28 effective hydrodewaxing and hydroisomerization catalyst preferably in the range of
29 froni about 0.05 to 5% by weight. The catalyst may be run in such a mode to increase

30 isodewaxing at the expense of cracking reactions.



3 No. 4,921,594, issued May 1, 1990 to MIler, which is incorporated herein
by 4 refer of=i ts entirety. 5 SSZ-52 may al so be util pépfis@m17617

dewaxi ng caﬁﬁ@lg{g&ﬁn the formof a |layered 6 catalyst. That 1s, the

catal yst conprises a first |layer conprising zeolite SSZ-52 and at 7 |east
one Goup VIIl netal, and a second |layer cggaprising an alum nosilicate
zeolite 8 which has a shape selectivity different from zeolite SSZ-52. The
use of layered 9 catalysts is disclosed in U S. Patent No. 5,149, 421,

| ssued Sept efrber 22, . 4, B by devi e PRS0 sREE ence
herein in itels enti reﬁ%%g%hé&%ﬂwﬁgkﬁéy 11 al%o | nc'%trjde a bed of SSZ-52

| ayered wit 2 a proceszed typical hydwopraciking calditionsiard dessribediip WSt Patent hy dr ocr acki ng

or hydrofi ni_shing. Z- 52 a be .used. 0. fof i ncl udi ng
bright st ock uﬂg'e"i’gﬁisg CSHHEH W%r%s@%éﬂ%‘gert’ ﬁ'gls?g lsgiﬁé\%ﬁ%{sa%& hlg%E .~ S. Patent
No. 4,181,598, jekseiRdinliduntitety.l, 15 1980 to Gllespie et al., which is

I ncorporated by reference hereinin its entirety. 16 It i of?e%%eai rabl e
to use nild hydr ogenti-dhmpyalsebe whlized as adevwang Gatglystm P8Pt frdFcHhg) to

produce mor % ﬁ;%@{%%%.d?m)fs?ﬂle&ﬁ Spriddia fivdayet bohsibiniresliemsz1 sant be

perforned e ore or after the dewaxing step,” and preferably after.
19 Hydr of i ni Bhi least pse Gxqup MllInyetal cand aceeand dayer eommsislig #p alpinesificaty Zeplitth about

190C to 20 gabout. 340C at it Py 000 psig
at space vel%‘ci %“8}’3%ﬁasfl&‘ﬂ%%ﬁﬁéie%gﬁ%%ﬁ?%yel ang?'Zgh%‘%ci%gﬁ%r rogen
recycl e rat e9 of catdlysts is 4i3Closed iR PJ.L PARNATE/ Hb9,42T Hesuky Sepserabert2201P924¢ al yst
enpl oyed nmust be . active gnough not. on 23 to.hydr na he. ol ef i ns,

di ol efi ns aHy cMﬂgeF’ %‘Bé? Bdn °6ﬂe‘$1@vet%e“5? g%'&’ﬁtu,’ th) Eﬂqggtl’"sg-ge %‘Xel}n(g P&uce the
aromati c coff enjiso iAbiul@Pb&I SNSZOABRErEDORILE 8 hel-yedlitio cempbnRad desigeled for U, S.

25 Patent No. 4,921,594, issued May 1, 1990 to MIler, which is

i ncor por at el byeither hyslreeracking on Bydphnishing-1 s entirety. The hydrofi ni shing
step is bengficial igsAsLRaY I g&b@&ed?gd%ﬁwlﬁa&[i&hﬁk}{g%r@hﬂﬁwé ubdrd., 2

lubricating oil) since dewaxed products prepared 28 from hydrocracked
stocks tendl4 o tmditions such es thoseadisclosedin Y ghPagnidNe.&al$1:5985 isfued danyaryds 29

spont aneous a ekl V. - 0] ' 2. For
exanple, a gm@SE@@Fﬁ*ﬁﬁ@bé’% R@ﬁf%gﬁ@%&eﬁ?}g@&@?%ﬁ%ﬁéﬁih@%ﬁ% efin feed
over a catalgst conltisoifteqd&sagble 2o use nmikkhydfogeratiof (®mekfmes WfStedigad 7 -17 1

hyd f | east Goup VLI netal . Alternati .th
lr § Cat i nglbi | s Hpls ab Rt o R e prose TRk Pone o

hydr ocar bongg e oais be performed either before or after the dewaxing step, and preferably after.

19  Hydrofinishing is typically conducted at temperatures ranging from about 190°C to
20  about 340°C at pressures from about 400 psig to about 3000 psig at space velocities
21  (LHSV) between about 0.1 and 20 and a hydrogen recycle rate of about 400 to

22 1500 SCF/bbl. The hydrogenation catalyst employed must be active enough not only
23  to hydrogenate the olefins, diolefins and color bodies which may be present, but also
24  to reduce the aromatic content. Suitable hydrogenation catalyst are disclosed in U. S.
25  Patent No. 4,921,594, issued May 1, 1990 to Miller, which is incorporated by

26 reference herein in its entirety. The hydrofinishing step is beneficial in preparing an
27  acceptably stable product (e.g., a lubricating oil) since dewaxed products prepared
28  from hydrocracked stocks tend to be unstable to air and light and tend to form sludges
29 spontaneously and quickly.

30 Lube oil may be prepared using SSZ-52. For example, a Czo+ lube oil may be

31 made by isomerizing a Cz0+ olefin feed over a catalyst comprising SSZ-52 in the



3 feedstock to obtain an effluent conprising a hydrocracked oil, and

cat al yti calyd/orhogdsWaxi ng the effluent at a tenperature of about
400F and at %I. pr‘gessure of 5 fromabout 15 psig to about (5%@&8@?73{% n the
presence of added hydrogen gas with a 6 catal yst conprising SSZ-52 in the
hydrogen form and at | east one Goup VIl{7-netal. 7 Catalytic Cracking 8
Hydr ocarbon cracki ng stocks can be catalytically cracked in the absence of
9 hydrogen using SSZ-52, preferably predom nantly in the hydrogen form 10
When SSZ-53 i 4yioch Bfm andAl@kddk GréupAPIl fdtalC 2IRIAEVel), thd msri@alﬁggeﬁe of 11
hydrogen, the Catalyst nay be enployed in conjunction"wth tradrtional
cracki ng 12 camayibpsagde be hydrocrapkingan & hydsessagkingzzone # bydsecsthoneceenwp| oyed as a

conmponent iyn | : qlfﬁ:% NEVAs] e Iy por e,
crystalli né a?%e?ﬁ&ﬁé)ﬂ;ﬁglopégl es. gér?%'fpen:sg%glﬁ q@quﬂxﬁaﬁﬁee?g)ﬁt ?rg‘rcﬁ% %alkyglﬁ%ﬁ' cracki ng
cat al ysts 4&r e ddwadhgthe dffluanttah e tetfperacneof at teasthibbit 900 Fadndat a predstrd .

4,910, 006 and U.S.. Patent No, 5, 753. Wen a traditional cracking

catal yst 26 (’P@?%’B@&ﬁ?ﬁ? apout ga}@ e }hetﬂﬁﬁe?@l%la?%f’g }\Xg’i"é?ﬂ g Xth3 of t he
TC to the §SZzadlybteomprisiBEOSZ-32 InthOBFMBRN fGHROANA al ledd) oﬁé‘@nﬁi{ﬂmﬂl mtdl: 1,
desirably between about 1:10 and 18 about 200: 1, preferably between about -

1: 2 and abdut 50:1, and nost pref ereatalytiqGracking het ween about 1:1 and about

20: 1. The govel Zeﬁgé]rggaé@({hwct{r ingABcks @il bt EARGHcaY Bk aghuehppgnent oy

be further ion exc re earth tonS to"nodify selectivity. 21
Th;a cr acl;i Bg bmragmmg&%-iﬁypbmblywrdm_ ieaptly ivihe hyck?gdn[fomN%;ani 09% i 886 "
mat ri x conponegs. L he e L L), a , : an
s Fat od2 55 o, ?%%g,z?g? g‘?%&%ﬁé%@?‘“@ﬁ%ﬁ‘yﬁé lbiigee g 00 0002
A i goreri 24t i hydrogeh, the catalys g bt eniplohad in Séajuiicdion avithataditioha creRisigt 0

ol i gomeri strai ght and 26 branched chain olefins having fromabout 2 to
o1 S0 pr dFor SHAYSS egahy BBmRRRFS Dergnlor SRIPY G PORIRE R SRS Re.
products @f t BRalpsitd CRPpicaBy,thed® bhe ird pord) RAsMIIRE AfuniiosilR8te¥Edmpésarusef ul

for both fuels, 1.e., gasoline or a gasoline blending stock and 29 :
cheni cal s14 30*#@65}%%@%@%8%#@@&@%&%afggme@mnawﬁagame ol efin

feedstockysn NBes o1dlo0g3RE OLS Patent NO155 16 m@%éﬂat&dﬁidﬁﬁiéiwcﬁlgcﬁ I sing
SSz-52. WO 01/ 09037 PCI/USO0/ 17017 -18 1 The zeolite can have the original

cations a$6oc(EDedmponentisicmployed; theelativeweight 2atig ofghe/EC tasthg S8Z-53ther cat i ons
accordi ng 1 © é&%ﬁﬂy g&%eﬁ’\ﬂolxt M?QM& abBut's06:1 ?&e%irab-f)y Qét&@én about 1:10 and

18  about 200:1, preferably between about 1:2 and about 50:1, and most preferably is

19  between about 1:1 and about 20:1. The novel zeolite and/or the traditional cracking
20 component may be further ion exchanged with rare earth ions to modify selectivity.
21 The cracking catalysts are typically employed with an inorganic oxide matrix
22 component. See the aforementioned U.S. Patent No. 4,910,006 and U.S. Patent

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

24 Oligomerization
25 It is expected that SSZ-52 can also be used to oligomerize straight and

26  branched chain olefins having from about 2 to 21 and preferably 2-5 carbon atoms.
- 27  The oligomers which are the products of the process are medium to heavy olefins
28  which are useful for both fuels, i.c., gasbline or a gasoline blending stock and
29  chemicals.
30 . The oligomerization process comprises contacting the olefin feedstock in the

31  gaseous or liquid phase with a catalyst comprising SSZ-52.



3 cations woul d include hydrogen, amoni um and netal cations including
ntxtures of 4 the.sane. O the replacing netallic cations, ' ar
preference MOYPB] to cations of 5 metals such as rare eg?f’ﬁgé?é?d#s
manganese, calcium as well as netals of Goup Il of 6 the Periodic Table,
e.g., zinc, and Goup VIll-of the Periodic,gJable, e.g., nickel. One 7 of
the prime requisites is that the zeolite have a fairly |l ow aromati zation
activity, i.e., 8 in which the anmount of aromatics produced is not nore
t han about 20% by weight. 9 This is acconplj-shed b ing.a z oliée W th
control | ed atid acti Vhe3eofitgicambavsshe priging catipss 3559 tﬁ‘g@ﬁe%&afep? Ced B8t 120,
preferably fg OW%‘*@"O%O&’% QhokY acdHing 36 tebRAGULs QL Rifowd i thé srt.aBjgiedly to
pha va

crack n-hexane. ues are defined by a standard test known in the
art, e.g., a3 shationswouldifcldedydmgen ammapiungamiqoets zatipnsduledipgymiivres af 1976

to Gvens et al. which..g 14.inCO . | yeaf | f
required, suéh ?Ec?ﬁnf 'egfﬁ)ﬁf%%cl%rpéa*l&%ggﬁ%fg’%c{slﬁ mfe%nl,ae %zglﬁfletg iEﬁﬂ)g?Of
conver si on pg oc gtaloduch s Areearh hetalsyetahgmhesehcal¢iumpas wellasmetds ofl@royp & of

skilled in this art. 17_1somerizatiop_of fi-RS 18 -22 can . dto
i sonerize ol &f i the Peripdicilablg, %Q_T%chﬁguﬁydﬁggﬁyg’lgﬂocﬁféa@ ’reéé’r%“@%}i@?eni ng
at | east one;C4oBuglpfifdeRequidited Btk the 280154 Gaveey faily 16 eforatizatioheckdty, i.c.,

preferably normal butene. Nornmal butene as uysed in this s i, fication neans
al | 21 forms8of imwhish thepmonnteof apongatics progyged ignot &053:%%6‘{%‘%&/"&%&’ eight.

trans- 2- but ege. sg% g%%;}r?éh%e?ﬁy E%(ﬁ’%@fe%ﬁm& Snft6lled ST actioity Bllpha WaREFofOr

other C4.6 ndorma resent in 23 the feed stream ese
ot her hydr od@r bdimm abayt 0. htd abdet, 128, preferablyidzone sbous P de abnut 1 00, s megsured by

aromatics, hydrogen.. and iner ses. 25 The feed streamtypically nmay be
B){ trg)naﬁlqyato lga hé)fa%?

the effluent frd | BHe ic cracking 26 unit or a

met hyl -tert 4putyl et A¢phatvalubs arddéfined 8y a atandard test loomnlin thy amtné-g., ef showsrin
typically 27 contains agbou - 60 i ght pe, nt -normal . butenes. A
met hyl -t er t But M~S-mrﬁarﬁ’§60?% ‘%’f“\?,gs‘iﬂgeﬂ‘f‘egy{??gé‘? P&Y"‘Eson%ta%i"%%&‘ig- 100 wei ght

percent nor (el buioRifated BRI REEiInYy TN IPfeqhitsdaficy zeslésahmsbeadbtainsity
about 40 wei ght percent normal butene, nore_preferably at , 30 | east about

65 wei ght pdPcesteamingndii ussin eANVErFI9R PIQSEFFOT bY 8uY,Pther, gy ogepr to
branched i sqxol ef | BBy ed interchangeably in this specification. WO
01/.09037 P&fusw%@ntﬂ-ﬁigﬁl The process is carried out under
i'sonerizatidf conditions. The hydrolsomerizatiopof Olefins s contacted in a vapor

phase with 8¢ atalys ESZ—%%zru'x bcslixs@(g td ch?mé%‘o?e%ns.Tﬁe feed stream is a hydrocarbon

19  stream containing at least one Cys olefin, preferably a C4 normal olefin, more

20 preferably normal butene. Normal butene as used in this specification means all

21 forms of normal butene, e.g., 1-butene, cis-2-butene, and trans-2-butene. Typically,
22 hydrocarbons other than normal butene or other Cs.¢ normal olefins will be present in
23  the feed stream. These other hydrocarbons may include, e.g., alkanes, other olefins,
24  aromatics, hydrogen, and inert gases.

25 The feed stream typically may be the effluent from a fluid catalytic cracking
26  unit or a methyl-tert-butyl ether unit. A fluid catalytic cracking unit effluent typically
27  contains about 40-60 weight percent normal butenes. A methyl-tert-butyl ether unit
28  effluent typically contains 40-100 weight percent normal butene. The feed stream

29  preferably contains at least about 40 weight percent normal butene, more preferably at
30 least about 65 weight percent normal butene. The terms iso-olefin and methyl

31 branched iso-olefin may be used interchangeably in this specification.



3 process may be carried out generally at a tenperature from about 625F to
about 4 95Qbof/sed9r 510C), for butenes, preferably from abediuééheizo about
900F (37 1 5 482C), and about 350F to about 650F (177-343C) for pentenes
and hexenes. The 6 pressure ranges from subat nospheric to about 200 psig,
preferably fromabout 15 psig 7 to abouk9-200 psig, and nore preferably
fromabout | psig to about 150 psig. 8 The liquid hourly space velocity
during contacting is generally fromabout 0.1 9 to about 50 hrl, based on
the hydrocarbon feghe prﬁfe@iek:ﬁhhd(oﬁtﬁlﬁd&rahﬁl&xzﬂioﬁ condiifuU Thd ByREeakion, nor e
preferably fromabout 0.2 to abqut 10 hr nost pr.efer fromabout 1 11
to about 52hr feed 1scopiagicd %YW‘E&BE%‘?’%W%Y%F“P q"bgtggasgéy ifGed from

about 0 to; go%&%ﬁa %%%@bﬂ?@@@%%ﬁ%@%&%@&@édﬂg abbgtectly to

the feed stre mor directly he 1 someri zation zone. The reaction is
pr ef er abl y4 suB$a°1{32%510§CY, fadutshesypreferablylfiom phout Z00°F td aleout 905K (3deut t wo

wei ght per ent ed,on t oe be 15 carri ed t in a
packed bed eﬁé%g angatrqug(ggog °f‘ﬁ%%d?0@§3%%zo&?§ gflesatﬁli’ﬁxeﬁﬁsv' bed 16
reactor. The BRskufd rahdis fioat s%bétﬁlbsphéﬁb BRYEut 2005, MEfcABY UM shoutl IEpsi®| €
percent 17 conversion of, ., normal butene to, iso- butene Is at |east 10,

pref er abl y7 at ta %’83&2095?518’%’df%ﬂﬁ%iprﬁffff’@lwgﬂé‘?%ll)?s‘&tm pont {50psie- 19 Met hane
Upgradi ng g0 Hi gh s Gdcify Hﬂﬁﬂg@&@&ﬁﬁ%]ﬁ%@né?ﬂl ﬁmmui foom | ower
ower

nol ecul ar 21 wei Sﬂ’ ocaggons by Contactin nol ecul ar wei ght
hydr ocar bo® wiotdbout S02@" MS@IO}@R hydrogarbon fegd, bly £reen abored. hto aboutret al
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i ncl ude tbhe coubeutss lof. Afhydmighﬂgdrdcmbmmotqrdatmamameﬁffrma&ouaetoet hyI ene
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reactions3t hg th@isamériAfion®ins) mmnebpreﬁﬁbtyysaastﬁnﬁuyheem; ions 28

under which they can be run are djsclosed in U.% tents No. 4,734,537, -
i ssued 2914var @pically lessdhan abgutrtivg weight parcegt based;on 1 The progessicane, 3 1990

to V\aSheCi'?Ckca?ﬁﬁcﬂ;mma% élib%ﬁ?ea&@ﬂ-’aﬂx%&HéﬂjﬂgiﬁﬁB%Ed&act&ggpaﬁﬁvﬁgbéﬂ/aya et
al.; 5,095,161, issued to Abrevaya et al .

i ssued Apté | mactoug@zb%oﬁhmcaéalirsacanmwm dowmverd/ d@ewimeetsoo 17017

-152983| tl)slsilgﬁde@%%é 'Ioa%fgjgi}%m&@g |ssue%l?ﬁzs %i&lwﬁetk&oﬁ\i}gn %geg\s/;a?:l and

5, 336, 82518 i saudenbréppiisiblPat least 3.

19 Methane Upg-_:;ading
20 .Higher molecular weight hydrocarbons can be formed from lower molecular

21  weight hydrocarbons by contacting the lower molecular weight hydrocarbon with a
22 catalyst comprising SSZ-52 and a metal or metal compound capable of converting the
23 lower molecular weight hydrocarbon to a higher molecular weight hydrocarbon. -

24  Examples of such reactions include the conversion of methane to Cy+ hydrocarbons
25  such as ethylene or benzene or both. Examples of useful metals and metal compounds
26  include lanthanide and or actinide metals or metal compounds.

27 These reactions, the metals or metal compounds employed and the conditions
28  under which they can be run are disclosed in U.S. Patents No. 4,734,537, issued

29  March 29, 1988 to Devries et al.; 4,939,311, issued July 3, 1990 to Washecheck et al.;
30 4,962,261, issued October 9, 1990 to Abrevaya et al.; 5,095,161, issued March 10,

31 1992 to Abrevaya et al.; 5,105,044, issued April 14, 1992 to Han et al.; 5,105,046,



3 1994 to Choudhary et al., each of which is incorporated herein by
reference i Rybbiosdsentirety. 5 Condensation of Al cohols 6 $ofnfséwreiy be
used to condense | ower aliphatic alcohols having 1 to 7 10 carbon atons to
a gasoline boiling point hydrocarbon product conprising mxed 8 aliphatic
and aromati c hydrocarbon. “The process di se2®sed in-U. S. Patent 9 No.
3,894,107, issued July 8, 1975 to Butter et al., describes the process
conditions 10 used in this process,.which patent is incorporated totally
Ber ein b% ref gr @meaéq;}rﬂl 1{*1@92&?3&5&&&@5,233,89@, rshxednylgnsmge,rugpa:m{m etmay be
ase exchanged or 12 inpregnated to contain apmoni um Qr tal cation
conpl enent, pr eﬁlér5a3r3ll51ggﬂssﬂl%mnié4’r1§%é°'w@FX%BB‘W’%@‘%%E%“@AW%% ght .
The metal catio t WHQ@ r sdidli G ; t of the
G oups | thr%ug ' ItPI@hS t he E’g’relg%ﬁﬁw}%%llsé@ S%ﬁe%eél??y%ér?ﬁ%lggie of

G oup | A net4dl sentiréte. cati on content should in no case be so 16 large as to
effectively fnactivate the catalys or._.s I exchange be such as to
17 elimnate’all acidity. There m%m%ﬁ%gses i nvol vi ng treatnent
of oxygenategl 18 sugsA-fatsibewlial © candenss lowesdliphytital¢choddavingd.to 19 Ot her
Uses for SSZ-52 20 SSZ-52 can al so_be used as, an_ adsorbent w.th hi.g

sel ectivitieb bieabsipatoms toggasoline hpiling point %@ﬁ%ﬁﬂb(?f'p tomprsng 2y -‘?I}pon

pref erenti al g hygiihea¢ MAtrAGHcHErocaBonM THY prodebediftdisedin B3. B&dnt52 may al so
be used for the catalytic reduction of the oxides of nitrogen 24 .in a gas

stream Typi2al Ny, 3,8%%610Taissusd Jels$y HI75do Bytterst alo desepibesthe process cgnditions

st oi chi onet g4 cC . f : T’ﬁﬁgfa? W @ netal or
metal ions 3\?t h}l%fig?é%sﬁﬁ?%egggjh%ﬁi%eﬁaéghcggdgg% e o ’Zlc’gpt:@%ﬂb???%g‘ht e reduction
of the nitrépgen oxi dBe caikmmhyrke infthe IydAregen formedranay bebasestghangedher i ncl ude
copper, cobalt and m res. thereof. 28 One_.ex f s for
the catal ytic r ERRIEEY l*'%‘f°n6%¥r gamonipm grafoctal ¢ ag%éoﬁlﬁ?%%%ug’?%@eaﬁ@ gr?g’? a
zeolite is !13ECWi?‘dmhbmoﬁtO.gﬁtﬁ%b&IWeim.ZB}Yelﬁaﬂ,caﬁmuhﬂf iy begteskmr 27,
1981 to Ritscher et al., ich is.incorpqrate re ence ein. There,
31 the catal4ti Bchfeanyof themetyls °§3’ﬁ‘g‘l§%‘ﬁ¥;§ﬁh’8‘f‘g Q#Itﬂfﬁh%ﬁﬁ'&%cdg%&nd

hydr ocar bongs angiofber M0 kbR FoRF R HSAR/ the Cdtibn comtbnt'shewl 3 M6 bdse HESYIC i ON

of. the oxides of nitrogen contained in a gas stream such as the 2 exhaust
gas from anlé nt largeas teeffestivaly ivactivatyithecatatyss, @éamu{dg&xw@am&e besueh asiten -

17  eliminate all acidity. There may be other processes involving treatment of oxygenated

18  substrates where a basic catalyst is desired.

19 Other Uses for SSZ-52
20 SSZ-52 can also be used as an adsorbent with high selectivities based on

21  molecular sieve behavior and also based upon preferential hydrocarbon packing

22  within the pores. o

23 SSZ-52 may also be used for the catalytic reduction of the oxides of nitrogen
24  ina gas stream. Typically, the gas stream also contains oxygen, often a stoichiometric
25  excess thereof. Also, the SSZ-52 may contain a metal or metal ions within or on it

26  which are capable of catalyzing the reduction of the nitrogen oxides. Examples of

27  such metals or metal ions include copper, cobalt and mixtures thereof.

28 - One example of such a process for the catalytic reduction of oxides of nitrogen
29  in the presence of a zeolite is disclosed in U.S. Patent No. 4,297,328, issued

30 October 27, 1981 to Ritscher et al., which is incorporated by reference herein. There,

31 the catalytic process is the combustion of carbon monoxide and hydrocarbons and the



-3 exchanged, doped or | oaded sufficiently so as to provide an effective
amount of wWoGabgsyti c copper netal or copper ions wthi npefusdibéie zeolite.
In addition, the process 5 is conducted in an excess of oxidant, e.qg.,
oxygen. 6 SSZ-52 may al so be used in the separation of gases, such as the
separation of 7 nitrogen froma nitroge2l-containing gas m xture. One
exanpl e of such separation is 8 the separation of nitrogen from nethane
(e.qg., the separation of nitrogen fromnatural 9 gas). 10 EXAMPLES | 1
The fol | owyng cﬁéngm)}eaﬁctﬁa P e lokRleotiitrogd corrdindd inatgat teeams ek as thenvent i on.
12 Exanple 1 13 Synthesis of N N-diethyl -5 8- 'netq¥l-2-azoni m

bi cycl of 3. 2. 2 exenydges Eamiag interpal cefpgﬁﬂ%f’ég% zZpolte pied 1metpl o8- | j ¢ of
flask. is get ek'c%axgeﬁﬁd albi loaitalsuffieiaR@y sols tdipidtide bh EFSckioBarkbur@b A septum
is place over the Tunnel. Ntrogen is passed through the system First 17
an i n-sit udr eagelytic ¢apperavesiloscoprsyiops withiagr 2@&&859018?-a1ﬁ§d%°mi¢es@9¢éby| ani ne

in 18 1859 .m .of tetr f F en slowy adding 401.7 m of
n-butyl i tshi bsrﬁon‘ivrte(dggég ﬁe%g(ﬁgﬁg%‘g)g'%\'hwg&lgeepi ng the tenperature near
-70C. The g-butyl §$Z-452 vy ialso b2 Gsedlathg sepatation hfgaseidsuch @ thiesepaedtiobpf use of a

cannula. The addition into THE takes abou 1 0 f . Whj ch the
resul ting i xfHogen °@Piwq%8“?89mﬁ'ﬁéﬁﬁe?‘x%ﬁr2&“ﬁﬁé‘?’§% og;s'gcrlrlég b a%ém\({)\lﬁé

3-met hyl -2g Cyiel ﬁ)ﬂ%fﬁit&%&lﬁ'élnirﬂeilﬁnme.gﬂﬂfeéeﬁaraﬁidﬂifrﬁir@mﬁsmmuml a 0.75
hour 23 period. Lastly, 161.73 grans of nmethyl acrylate is added over a
period of 8.2B2our. 24 Gadually, the reaction is allowed to warmto room
tenmperatung and its progress is 25 fayowededy TLC. The reacti on appears to
go overnight. 26 Recovery of the product Is bhegun, by adding,IN HCL until

t he sol utildn becorr'ﬁbefomw'meiemmewoﬂml?%@B?'dﬂ%‘g'fheipies‘?&&wg@"r ed to
separ at ory,funnel and the aqueous phaggﬁl‘}ﬁli s recovered to subsequently
treat with“nethyl ene chloride (2 x 25 .~ The 29 conbi ned organi c phase
is dried gger soSknthesis of NAN-diethyli5 8tdimethyls2-azoninm bieyclo[3R2]nons a ' _
taken up in ether to free it froma Ljttl mry material. The ether is WO
01/ 09037 B&T/US00/ 17017 -22 1 renov ge¥e resulting oil is distilled:
a Vi greauxscol um A3Rre€fdcki S-liset flaskds sut dp with additional Amndelrwith degalizitien bul k of
e T O o e ekl et e bih L Q! g, " educed

17  an in-situ reagent is developed by placing 104.55 grams of diisopropylamine in

18 1859 ml of tetrahydrofuran (THF) and then slowly adding 401.7 ml of n-butyl lithium
19 (2.5 M in hexane) while keeping the temperature near —70°C. The n-butyl lithium is
20  charged to the addition funnel by use of a cannula. The addition into THF takes about
21  1.25 hours after which the resulting mixture is stirred for another hour. 104.53 grams
22 of 3-methyl-2- cyclohexene-1 one in 1117 ml THF is added dropwise over a 0.75 hour

23 period. Lastly, 161.73 grams of methyl acrylate is added over a period of 0.25 hour.
24  Gradually, the reaction is allowed to warm to room temperature and its progressis -
25 followed by TLC. The reaction appears to go overnight.

26 Recovery of the product is begun by adding 1N HCI until the solution becomes
27  acidic. The reaction product is transferred to separatory funnel and the aqueous phase
28 s recovered to subsequently treat with methylene chioride (2 x 250 ml). The

29  combined organic phase is dried over sodium sulfate and then strip solvent. The

30  residue is taken up in ether to free it from a little gummy material. The ether is



4 reduction produces a diol, 1- met hyil' - 2 met hanol - 7- hydr oxy

bt cycl o[ 2. 2. 2] e. The 5 side nethanol group is tosylat f tion
&{)?{éﬁeﬂ;{beg PRARYor ﬁﬁ;

of tosyl chl©® 6.92 grans) with the 6 diol (85.68 grans) In anhydrous
pyridine (500 m). The tosyl chloride is added to the 7 other two
conponents, under nitrogen, using a powder2additi-on funnel while cooling 8
the reaction to -5C. The addition is carried out over 0.75 hour and the
reaction 9 mxture is warmed to roomtenperature and the reaction is

al lowed to ryn 9&&@%@9‘? the résg.lttﬁg Q1" qiafledEs Yigrane cslhhﬂr('ssi&n%j & sadgesd rishe

resulting mxture transterre a 11 separatory funnel, and washed with
water (2 x 2850 mt 2% maks. Ths bhikiofheprodhgteones ovarbetivaend 254 87°Csodi um

sulfate, filtered, aggd stri.opped.to.yield . O] The, product
is purified By col uwﬂ&ﬁ‘r‘%‘hﬁf&’&?‘é@ﬁ}? %%?ﬁ?@%?@ﬁ%%@%’%@? ?%'4 (230- 400
mesh) is slugri gghvcRodrs@ites a aidl] 1ihehylid-méthancddd hytiroxy tioyeld[21220bcrdne. The

met hyl ene 15 chloride. The elution is car_rigtd out. .usin 175 fthﬂ\{l

acet at e ( ETOAC) sideaneshpsolgraup it ¢osylated by srestion Wﬁ?qlﬁ‘?{ﬁfgﬁé giaps) with the

Ei ghty-threeggrag ' ifl(500 8). heltosY ERbikde i§ adde@ fo theduced
usi ng LAH (as6 a%%é@?%é@?gﬁg@%kmljﬁ% hy)droxy@;% . .

bi cycl o[ 2. 2. 7] oethentwo (axonents, anddr aisragen,jusing apederaddition fungel whilesealing3 7. 84

grans of 19 _the al cohol ig~reacted.in. J - = | i f as

Poi lous: 34, 80 SPrRgR taxafy o6 a8t isBriidh SEABEAS o ah it

chl ori de ar el oaglie@ird B wanfledioasdee tedshetande andiihe reagion is aldwad/ tb mueoveanightt i on
funnel wth side arm 46 ans, . of . gnhydr ous di.net hyl sul f oxi de, 22 (DMSO) in
122.7 m of Wet Wpéﬂéfemhg{eflﬂ%m%dedﬂ d, the pesyltipg T BRSO 85 0C 23

using a dry jijCe/saerionFulal Bnd aasneaﬁﬁh&éeﬁrgi 2050 KR STRS BsuMy proddeeisal cohol |
in 53.4 m 24 nethyléne chloride, is added at this tenperature over 0.5
hour fol | owdd byiried pyarisedjumsnlfate filtgred: andistripped tooyicld 190 grams ofplkng of
triethylam is the . Lk pedphy.2 aaHsilice Belpegun
and conti nugg over Oﬁgbﬁgﬁg.ﬁ%@%ﬁ?ﬂg&gg iOEﬂiéons g¥o§tﬁg§27 efotchgrm' C
response, sd4cod230:400 rseshpistslumiredn hitane,rand thei aibis fnadedieretop én §0 mhmgthylenered

28 to room tenperat.yr ngd the reaction.copt ni -y
vor k-up of tiRe FRREr oRRe s wissr et o bife Ao LB Bt ETONE Helle and®.
ggosrenp?r at ‘?’gGaqul i nbspi—‘aﬁ_ ?ﬁfosedtﬂyaﬂ,_ @)@igmytthdemahis'th oﬁpxtoklydotlésmlledstbd)r'mée_ (2 x

: e conbi ned organjc es.ar i.ed .over pagnesi um
sul fate and 14t r itosylate is ¥hea W%l‘}sﬁg(}gg? %’FR@?SF%’?@@?I%QI’%“\YK?&@P% ng oil is
triturated wgth pelybiB[2.3 S1osRRANNME, tRe A66Hol is@eBXidizedab td &R BlakicAl . 2
Stripping off ethér yields 37 granms of product. 3 Thi rtg‘iseven grans of

ket one and 280 whe al¢ohgkisveapisd in athzrernecln2liter Hask gs follows:34.60 grams of oxalyl
20 chloride and 604 ml of methylene chloride are loaded in and blanketed under nitrogen.

21  With an addition funnel with side arm, 46 grams of anhydrous dimethylsulfoxide
22  (DMSO) in 122.7 ml of methylene chloride is added. The bath is cooled to —60°C
23  using a dry ice/acetone bath, and the addition takes 0.5 hour. The alcohol, in 53.4 ml

24  methylene chloride, is added at this temperature over 0.5 hour followed by stirring for
25  another 0.5 hour. 126.65 Grams of triethylamine is then placed in the addition funnel
26 and addition begun and continued over 0.25 hour. All of the additions produce

27  exothermic response, so cooling is continued. The reaction mixture is slowly warmed
28  to room temperature and the reaction continued to run overnight.

29 Work-up of the reaction product begins with addition of 500 ml water. The |
30 separated aqueous phase is then extracted with methylene chloride (2 x 250 ml) . The

31 combined organic phases are then dried over magnesium sulfate and stripped. The



4 1 liter round bottom flask connected to an addition funnel. These
conponent Sswahgoedassti rred using a magnetic stir bar. 125 der/o§eohoi ¢ acid
with 43 grans of 6 hydroxyl am ne-O sul fonic acid dissolved and suspended in
it, are added to the funnel. 7 The addition is carried out over a 20

m nute period with stirring. The sol uti &#-8 darkens. The addition funnel is
replaced with a reflux condenser, and the reaction is 9 refluxed for 15-20
hours with sanples taken to follow by TLC. 10 The m xture is carefully
poured intQ 2 rkgliaf oil Getritubdtedwiths ethér to separate dnemalbamounhef insblubdd materiad. i
slowy brought to pH =12 WI,HCE t7he addi tion of 50% NaOH. Three 12
extractiond asSERPHefEehesyieldsS PE¢Hhi t s of methyl ene chloride. These
extracts 343 are dijgg-seVellgraifikBlond/ddaise mAF D6 v fbinicigid aidilace@lineent i s
stripped off |leaving a blac 14 oil of about 45 grans. 15 This oil is

di ssol ved #n 4 liermpundrhotiem flaskorasnestad e agjad sl These GoBIPgRSHIs 1% (750
granms of 230- [l LKl i form). The

el ution 13 p?glg?ﬁgss 5 us‘%“%@“%ﬁ %ri ﬁ%@mpﬁeylsgﬁhﬁgﬁﬁ‘%ﬁol . The el ution
fractions @r e hidtokyldrhinessubfpnitlacid disseluest 4ndisuspended ity aretaddedsa the fyansliuct ) .

The simlar fractigns .are. 19 conbijied and_re | . | Ut k:ng sol vent

yi el ds abodt °g¢ fen 1§ farig ?‘ﬁﬁ]verft#aﬁn%; ﬁ%oﬁm%?ghé!:{: aslréthlhglgused in the
reducti on gt eQarkkii Miie addtior fufiel & regiaded wWith arefnccandérseryudid ths eactivintis ogen gas
is run into the system an?wventtgda_;ﬁ t%oug? i?hel? refl ux condenser and
into a bubBl erefluxgdfos 320 heyrs with jamples tekepio fllewe®y Tifso M of 23 anhydrous
ether are,gdded iml'He_ﬂxBﬁurHsac%l‘eﬁﬂQ%foﬁlfeﬂﬁﬂtUZk%%fité,fimﬂéooﬁhgfﬁithﬂﬁce,kh&ﬁ num 24
hydri de are also admtted into the flask. The

X re 1S SO as, evol ution. The
| act am i s 1125 mixtyeeds siewly troughbtoaH k2 m%ﬁ%@%?ﬁ%%ﬁgoﬁal € anhydr ous) .
After coolhng g bRk cardn P Ybind S007R uARLSORRFAEN hidFidb W hhse btfickact am | s

added drop} | SE. € reaction 1s herm c so periodically nore ice

needs to l@ adrahicdsvirsodiomanlfate Afteakyingthe splyentds siippestofElgaviega black ovwed by

change in _TLC ﬂa%,%r()}ln? itored by iodine and eluted on 29 silica with 98/2

chl or of or ffmeh& t Peaction is allowed to come to room 30

t enper at urig over ni Phis oil WissbIved B3VmREIMtSORI ¢rofim and ohddd drgo &celienof wat er

are slowy added with ect ed expt her.m c_evol uti f

occur r i ng.16Th&7 0 grrms ?@%‘éﬁé&é& %ﬁ?j‘ geﬁ §HV8V e\réé% ?‘gé%@o % ) ffhe dfdtion

di chl or omgyhaRgeredsed Ssiftl SMBrofirmbitl NadDH/6968theinblD ITherlltioh Gractivns greams of wat er
e !

are added. The solids whi ch form.are filterfd of f, Wa,?h%g W th
addi t i onall8di deflosied by Thé{dractions 7o4rbyefhgsame product ). The similar fractions are

19  combined and removing the eluting solvent yields about 30 grams of lactam.

20 25 Grams of this lactam is used in the reduction step. Using a 2 liter 3-neck
91  round bottom flask, nitrogen gas is run into the system and vented up through the

22  reflux condenser and into a bubbler. The system has an addition funnel. 460 Ml of
23 anhydrous ether are added into the flask. Carefully, 18 grams of lithium aluminum
24  hydride are also admitted into the flask. There is some gas evolution. The lactam is
25  dissolved in 230 ml of methylene chloride (also anhydrous). After cooling the flask
26 down in an acetone/dry ice bath, the lactam is added dropwise. The reaction is

27  exothermic so periodically more ice needs to be added as temperature rises. The

28 reduction can be followed by change in TLC data (monitored by iodine and eluted on
29  silica with 98/2 chloroform/methanol). The reaction is allowed to come to room

30 temperature overnight.



5 with the organic fractions and dry over sodiumsulfate (Caution : Do not
| et the NaOgqfyggdution sit in contact with dichloronmet hapergssieght . ).
The solvent 1s stripped off to 7 recover about 15 granms of oil/solid mx.
This is the crude amine. 8 10 grans of this amne is quaternized as foll ows
.In a 250 m flask equipped 9 with stir .par and reflux condenser add the
am ne, 10 granms of KHCO3, 65 m of 10 nethanol and lastly, 30 grans of

et hyl iodide. The m'xture is brought to reflux and: 11 maintained in that
state for 48,hours. fhnfscl)qlv*a&g are sﬂﬁvli%&éﬁ%m‘tﬁe é)ﬁ)@&&&éﬁmtﬂ_&?ﬂlc oV3lusieh bfls
are treated W|th chl orotrorm turn | orof orm sol uble fractions are
13 stripped 2o ghodcdumingt Freretteoisiremowadand its velume yeplagpd with dichlosemetharieni mum

of hot acetonpe and nQl,. Recrys d 3
separate crops d%%?%ﬁﬁ%ﬁ‘?gﬁf"ﬁg“ %"’adtt%d %%%erléggg%lﬁ;ei}ggﬁ?&h Eé ?Arlrg t

poi nts for thesehsdhdBin &'éﬁﬁltaieH offiwhiled with@ddiGéna? BizhdbdGnettizheAnd £ombiked The
salt is converted to the hydroxide form by..ion- C@a e oxer Po%@

AGL- X8 resin? 20“@)@5?@8@“‘2 iong, p¥ers ’%Zu 36 &“8@5 k}? H)I ate
A (0.596 M S BLRAGHSH R cbiict Ui dhiGmeBhncodhight). P dveht & Saipbed off et
0.20 gram of 1. : rans of water are added. 2.5 24 G ans of

Banco N sili @at eeqoserahmédS(gm-‘VfS lid-mix. Jbisisnthe Srudp amieahout 28 wei ght 25

percent). 0.25 Gram; I STrfa 504k of num
The 26 react |§on vesse Ltlagggrose lﬁggdr%%?ﬁ%dgtgﬁ%%g% \I/fn?%h 43Pﬁl§aPsMe§ﬁb l'i ng.

The reaction9is mt&%tﬂbﬁ:aﬁd)reﬂsevzmdedseyadd tbp eminsot) grags oHKHCER: 65 o¥ofri xt ur e

to roomte rat ur.e, 9] I on
has occurre A“&?Fliﬁg?laﬂnﬁ lﬁgy’;@ &ze@y?ggo&ée@%b%angr g@%@é %hh;e{ﬁy
X-ray di ffragti oghiiteinkEn 85 sE forlldEholRD Upshaooiipethe solvent Taiehmved. TIRO bel ow.

WO 01/ 09037 PCT/ USOQ 17017 -25 TABLE inl ZIil;he}ha P Illi%)l( f1i ? 7 7 11.47 46
8 46 10. 44 §2 1@oluds age tpeatedyvith chloroform. In turn the chlorolorm-so ble fractions

13  stripped to yield another solid which is recrystallized from a minimum of hot acetone
14  and methanol. Recrystallization in the cold yields 3 separate crops of product, totaling
15 11 grams of the salt. The melting points for these crops are all in the range of 252-256

16 °C.

17 _

18 The salt is converted to the hydroxide form by ion-exchange over a BioRad
19 AGI1-X8 resin.

20 ' : Example 2

21 Synthesis of SSZ-52

22 3.36 Grams of Tempiate A (0.596 M) is placed in the Teflon cup of a 23 ml

23 Parr reactor. Next, 0.20 gram of 1.0 N NaOH and 2.26 grams of water are added. 2.5
24  Grams of Banco N silicate is added (NaOH/SiO; = 0.59 and SiO; is about 28 weight
25 percent). 0.25 Grams of sodium Y zeolite is added as a source of aluminum. The

26  reaction vessel is closed and heated at 135°C with 43 RPM tumbling. The reaction is
27  run for seven days. Upon cooling the reaction mixture to room temperature, the pH is
28  12.36 indicating that crystallization has occurred. A crystalline product is recovered
29  and determined by X-ray diffraction to be SSZ-52. The XRD data appears in Table II
30 below.



12.41 7.13 28 12.94 6.84 37 15.11 5.86 4 15.49 5.72 16 16.86 5.25 46
"17.78 4. 9% 84100087 97 4.44 78 21.33 4.16 100 22.14 4.01lpérwsidar@3d 3. 94 22
26.09 3.41 77 26.84 3.32 17 27.2 3.28 12 28.26 3.16 8 28.97 3.08 14
30.29 2.95 47 31.24 2.86 34 31.81 2.81 12 32.73 2.73 19 34.72 2.58 37
38.88 2.31 5 39.44 2.28 8 2 WO 01/ 090%#-PCT/ US00117017 -26 1 Exanple 3 2
Synthesis of SSZ-52 3 Areaction is carried out as described in Exanple 2.
A new solution of 4 Tenplate Ais used with a 0.527 Mvalue as the

hydroxi de palt. 3.80 Grans of 5 Tenpl gagrgis used and the other reagents
are the sane as in Exanple 2. Eleven days_ 6 are required iﬂ créstallize a

product that is i derdIheldd as SSz-52. 7 @arrpl e 4 8 Calcin of SSzZ-52

7.7 1147 46
8.46 10.44 8
10.75 8.22 20
12.41 7.13 28
12.94 6.84 37
15.11 5.86 4
15.49 5.72 16
16.86 o 525 46
17.78 4.99 94
19.97 - 444 78
21.33 - 4.16 100
22.14 4.01 17
22.53 ' 3.94 22
26.09 | 341 | 77
26.84 | 3.32 - 17
27.2 3.28 12
28.26 3.16 8
28.97 | 3.08 | 14
30.29 2.95 | 47
31.24 | 2.86 34
31.81 2.81 12
32.73 2.73 19
34.72 | 2.58 37
38.88 2.31 |

39.44 2.28 8



9 The material fromExanple 2 is calcined in the follow ng manner. A thin

bed 10 of material - is heated in a-nuffle furnace fromroomtenperature to
120C at a r W@WYP7 1 1 C per nminute and held at 120C for PPHF‘EB“’W@MS. The
tenperature is then ranped up 12 to 540C at the sane rate and held at this
tenperature for 5 hours. A 50150 m xture of. 13 air and nitrogen is passed
over the zeolite at a rate of 20 standard cubic feet per mnute 14 during
heating. The X-ray diffraction data for the product is provided in Table

11l 15 below, 16 TABLE Il 2 Theta D | x 100 7.74 11.41 21 8.43 10.48 6
10.80 8.19 3% 12.47 7.09 15 12.92 6.8%%&—-" €215.09 5.87 17 15.41 5.75 7
15.67 5.65 2 16.88 5.25 18 17.91 4S@Bhekk of 8733 4.45 45 20.17 4.40 25

21.33 4.16 67 22.21 4.00 29 26.05 3.42 47 WD 01/ 09037 PCTI US00/ 17017 - 27
27.06 3.29 13 28. 29A3zcationsis camied) gutas gescybedip Examplegy A nevsgolpomofgs 32

31.22 2.86 2§ %Amﬁlﬁte%& RhisdPwith a 0.527 M value as the hydroxide salt. 3.80 Grams of

5 Template A is used and the other reagents are the same as in Example 2. Eleven days

6  are required to crystallize a product that is identified as SSZ-52.

7 Example 4

8 Calcination of SSZ-52

9 The material from Example 2 is calcined in the following manner. A thin bed
10  of material is heated in a muffle furnace from room temperature to 120°C at a rate of
11 1°C per minute and held at 120°C for three hours. The temperature is then ramped up
12 to 540°C at the same rate and held at this temperature for 5 hours. A 50/50 mixture of
13 air and nitrogen is passed over the zeolite at a rate of 20 standard cubic feet per minute

14  during heating. The X-ray diffraction data for the product is provided in Table I

15  below.
16 TABLE II
| 2 Theta | D o x 100

7.74 1141 21
8.43 10.48 6
10.80 8.19 : 37
12.47 - 7.09 . 15
12.92 685 100
15.09 5.87 17
15.41 5.75 7
15.67 5.65 2
16.88 525 18
17.91 ' 4.95 77
19.95 445 45
20.17 4.40 25
21.33 416 67
2221 4.00 29

26.05 3.42 47



32.82 2.73 11 33.22 2.70 3 34.69 2.58 21 38.86 2.32 3 39.46 2.28 4 1
Exanpl e 5 3voNikpestchange of SSZ-52 3 |on exchange of cal gi i 2
material (prepared in Exanple 4) is 4 perforned using NH4 to convert the
zeolite fromits Na formto the NH4+ form 5 and, ultimately, the H+ form
The sanme mass of NHANOB as zeolite is sk2itried in 6 water at a weight ratiq
of 20:1 water to zeolite. The exchange solution is heated at 7 90C for 2
hours and then filtered. This procedure can be repeated up to three tines.
8 Followi ng the finaly,ggchange, the zeol izt i s washed severalystines with
water and 9 dried. Thi s NH4+ form of SSZ-52 can then be converited to the H+
form by calcination 2B®#9 as described in3B®ample 4) to 540C. 61 Exanple 6
12 M cropore Vol unme o9 ¢8SZ-52 13 The argg7yadsorption capacity of the
SSZ-52 is neasured usilgrha an Omisorp 14 é)OCX instrunent. Fifty ng sanples
of SSZ52 are used. After evacuation of tﬁ_ 15 sanple in the cell at room
tenperature, the ten@®&26ture is raised t39300C while 16 keepidgdg t he cell
under vacuum These %SQ?I tions are held hgg two hours. The cegpl and 17
sanpl e are then cool éd”to 87 Kelvin in a'reservoir of liquid“rgon. In a
static 18 nicropore fill%i ng nmeasurenent, 28dses of argon fromld calibrated
volunme are admtted 332%2to0 the cell at sg@ggessively higher pngssures. The
anmounts that adsorb f3§%? each dose 20 aég calculated fromt pressure
changes. M cropore firfi¥ng is detected a 79 step WD 01/ 09037 PCT/ US00/ 17017
-28 1 increase in a pHoe® of anount adsorB&8 versus pressure. 2The position
of the step 2 defineggggsP/ Po for mcropokgyfilling and its sige indicates

t he adsorption capacity of the 3 mcropores. 4 Two peaks are found for

cal ci ned SSz-52 (frodPBRanple 4) using afgdn and 5 static uptake
measurenents. Both peaks are in the range of 20-30 m crobars. The 6

conbi ned mcropore volune is quite himiequal s 0.34 cc/gmof mcropore

2 NH, Exchange of SSZ-52

3 Ion exchange of calcined SSZ-52 material (prepared in Example 4) is

4  performed using NH¢NOs; to convert the zeolite from its Na* form to the NH,* form,

5 and, ultimately, the H" form. The same mass of NH;NO; as zeolite is slurried in

6  water at a weight ratio of 20:1 water to zeolite. The exchange solution is heated at

7  90°C for 2 hours and then filtered. This procedure can be repeated up to three times.

8 Following the final exchange, the zeolite is washed several times with water and

9  dried. This NH;" form of SSZ-52 can then be converted to the H* form by calcination
10 (as described in Example 4) to 540°C.
11 Example 6
12 Micropore Volume of S87-52
13 The argon adsorption capacity of the SSZ-52 is measured using an Omnisorp
14  100CX instrument. Fifty mg samples of SSZ52 are used. After evacuation of the
15 sample in the cell at room temperature, the temperature is raised to 300°C while
16  keeping the cell under vacuum. These conditions are held for two hours. The cell and
17  sample are then cooled to 87 Kelvin in a reservoir of liquid argon. In a static
18  micropore filling measurement, doses of argon from a calibrated volume are admitted
19  to the cell at successively higher pressures. The amounts that adsorb from each dose
20  are calculated from the pressure changes. Micropore filling is detected as a step



7 volunme. 8 Exanple 7 9 Use of SSZ-52 To Convert Methanol 10 130 MIIigramns
of SSZ-52, Fpopi@eared in Exanple 2, 4 and 5 i's pressed i npgrusdenearVer
press to 3 KPSI. The material is sllghtly chi pped to maintain a +40 nmesh 12
fraction. The material is calcined in air to 1100F (593C) and then packed
into a 3/8 13 inch stainless steel reacte28 The catal yst is supported on
gl ass wool and the bed is 14 preceded by a zone of acid-washed al undum The
reactor is |oaded into a Lindberg 15 furnace and the catalyst is

equi | i brat ed at méféQsQ ih@ pﬁu afe[xﬁtﬁii’it ﬂfsofbb& maemrésa&ecm pos)uon ofGhelstep feed is
t hen introduced by syrin 1.31 cc/hr) and is 22. . % met hanol 17

in water. 18 A d¢ F‘ﬁag/zi’ r@“F@P@'&F@é‘FPSa?Pdl@ sige Hscates B @f%"é‘?ﬁ cappaty o ths) co
sanpling valy olle conversion of nethanol is 95%with alnost all the
products COI’ISI s{nf n%’ C2-C5 20 hydrocarbons. No aromatics are detected.

The cat al yst4| oses a'E:\MD p¢ak§'amf¢ﬂmdtforrmlom‘»d Sﬁz-%a(fngmﬁxamkpﬁmglgtaegoamdut 5%

S7- 52 can bb. oS WAReTIR L SR PR ale R epfke 8 D T RABLAL Ty 1y c

data is al sog Coéﬁhﬁhﬁl‘thicbﬂpbﬁe valmneeiqukw}nglsaﬂéilaalsonndcfgm (fﬂimBropomg, srral |
24 pore zeoljite. WO 01/09037 PCT/US00/17017 -29 1 WHAT IS CLAIMED | S:
1111111111274 11¥018%e\ (| 11 1111 ¢ L Ms 2 3 1. A zeolite havi ng a nole

ratio of abogt 6-50 of an oxide sel ect egxdmgmeyt he group 4 consisting of
silicon oxide, germanium oxide and m xtures thereof to an oxide 5 selected

from al uni nin oxi de, gallium o fS ures thereof, 6 and

having, aftgg cal ci ngfy %r&ﬂse ﬁgezfgé? %P{?gﬁgé( %n?ka{ﬂgghef 4%d-549+1%ss|ed m7 8 2.

A zeolite accord| ng to mprise silicon oxid
and 9 al unt hunCeaxenjwess 193 KPSI. TheAnaterixl ﬂs%lgh%dnmﬁ@mn@mamqnmﬂer ei n

said zeol it ¥) | Sﬁ'gcrti%g.oﬁlg %Qttéll'x 1s| Qalénrll Hin mr tct] ¥Pdo°19€s'§3‘fc‘3 a1 then packed into a 3/8
13  inch stainless steel reactor. The catalyst is supported on glass wool and the bed is
14  preceded by a zone of acid-washed alundum. The reactor is loaded into a Lindberg
15 furnace and the catalyst is equilibrated at 400°C in a stream of nitrogen (20cc/min.).
16  The feed is then introduced by syringe pump (1.31 cc/hr) and is 22.1 wt. % methanol

17  in water.

18 A first sample is taken at 10 minutes on stream, via a Valco sampling valve.
19  The conversion of methanol is 95% with almost all the products consisting of C;-Cs
20  hydrocarbons. No aromatics are detected. The catalyst loses activity with time-on-
21  stream, dropping to about 5% conversion over a 3 hour period. The test reaction

22 demonstrates that SSZ-52 can be used for the conversion of methanol to olefins

23  (MTO). The data is also consistent with a view that SSZ-52 could be an 8-ring, small
24  pore zeolite.



13 14 4. A zeolite according to Cdaim1 wherein said zeolite is.

subst ant i avbyi/foome of 15 acidity. 16 17 5. A zeolite hpgt/ospea7zer?
conposition, as synthesized and in the anhydrous state, in 18 terns of
nole ratios as follows: 19 20 Y02/ W203 6-50 21 My @2 0.03-0.25 22 Q@ Y02
0.02-0.08 23 24 wherein Y is silicon, @8 mani um er—a—mixture thereof; Wis
alum num gallium 25 iron or mxtures thereof; Mis an al kali netal
cation, alkaline earth metal cation 26 or mxtures ”llmljﬂ""l" II'””IIF

val ence oft M WHAT I3 CEABMEDE$:er nary ammoni um 27 cati ucture
WO 01/ 09037 PCT/USOQ 37017 -30 1 1 It1l1IlI 11111111112 f11111%11%1 %2 cH3 €
LMS 3 G4 X 5CHZCH3 CH3CL'i2 6 7 where X- is an anion which is not
detrimentad tp tbhezdofifemvinga nile falie o2& - MOfﬁl&lﬁsekcﬁeﬁbmttﬁemﬁprdl ng to
Claim5 wherein Wis alumpumand Y is siligcon met hpod of

preparing 4 crystcapsisting ohgitiean; oxfd ec%ﬁﬁ‘b‘f”?‘%’Pﬁé‘%ﬁ“@)ﬁ‘i"ﬁ\é‘%@l""?&?@&“ﬂ‘% 12
silicon 0% de, geLERM Hsmqmﬂﬁuﬁeﬁd (féﬁi‘tlfrﬂﬁndehﬁéxﬁ&fxdé ghdanixfirésdRersst] ect ed

from 13 um num oxI de, I um oxi iron oxide, and. m xtures thereof,
sai d net ho@l 14 codpaving, bgersahmmq,ﬂg)ﬁrﬂéﬁfﬁEMtlﬁlFszéﬁblﬂn condi ti ons
sour ces of7 said oxides 15 and a tenplating agent conprising a quaternary
anmoni um cati on having the

8 2. A zeolite according to Claim 1 wherein the oxides comprise silicon oxide and

9 aluminum oxide.
10
11 3. A zeolite according to Claim 1 wherein said zeolite is predominantly in the
12 hydrogen form.
13 _
14 4. A zeolite according to Claim 1 wherein said zeolite is substantially free of
15 acidity.
16
17 5. A zeolite having a composition, as synthesized and in the anhydrous state, in
- 18 terms of mole ratios as follows:
19 - _
20 YO,/W20;  6-50
21 Mn/YO> 0.03-0.25
22 QYO 0.02 - 0.08
23 _
24 wherein Y is silicon, germanium or a mixture thereof; W is aluminum, gallium,
25 iron or mixtures thereof: M is an alkali metal cation, alkaline earth metal cation
26 or mixtures thereof: n is the valence of M; and Q is a quaternary ammonium

27 cation having the structure



16 structure 17 18 19 CH3 20 C 21 X- 22 CH2CH3 CH3C2 23 24 where X- is
an anion which is not detrinmental to the formation of the crystalline 25
material . 28090987 The net hod according to C aim 7 wher ei ACTHEYPdes are
“silicon oxide and 28 alum num oxide. 29 30 9. The nethod of Caim?7
wherein the crystalline material has, aftgy calcination, 31 the X-ray
diffraction lines of Table I. WO 01/ 09037 IQCT/USOO’17017 31- NEREEN
111212 1 ikl 1 CcL MSill 12 10. A process for convertlng _
hydr ocar bons conprising contacting a 3 hydrocarbonace

hydr ocar bon lconverti ng conditions with a catalyst 4 c¢ m ig"m J!l'
having a nole ratio of about 6-50 of anQxide selected+*rem L

oxi de, gernmani um oxi de and m xtures thereof to an oxide selected from 6
al umi num oxidde, gal lium oxide, irgp,0Xid and m xtures thereof and having,
7 after calcgination, the X-ray diffrac lines of Jable I. 8 9 11. The
process of aim 10 wherein the zeo ¢ i’s predonindhtly in the hydrogen
10 form 11512 12. The process of Cfai HyOBKein the zeolite is
substantially free of acidity. 13CH;CH,

7 where X- is an anion which is not detrimental to the formation of the zeolite.
8
9 6. A zeolite according to Claim 5 wherein W is aluminum and Y is silicon.
10 |
11 7. A method of preparing a crystalline material comprising an oxide selected from
12 silicon oxide, germanium oxide and mixtures thereof to an oxide selected from
13 aluminum oxide, gallium oxide, iron oxide, and mixtures thereof, said method
14 comprising contacting under crystallization conditions sources of said oxides
15 and a templating agent comprising a quaternary ammeonium cation having the
16 structure
17
18 _
19 CH;
20 C
21 ' 4 . X-
2 CH;CH, NcrycE
23
24 where X- is an anion which is not detrimental to the formation of the crystalline
25 material.
26
27 8. The method according to Claim 7 wherein the oxides are silicon oxide and
28 aluminum oxide.
29

30 9. The method of Claim 7 wherein the crystalline material has, after calcination,
31 the X-ray diffraction lines of Table I.



14 13. The process of C aim 10 wherein the process is a hydrocracking
process lﬁogpmym ng contacting the catalyst with a hygagﬁsﬁ Qp),f eedst ock
16 o}

under rocracking conditions. 17 18 14. The process aim 13
wherein the zeolite is predomnantly in the hydrogen 5.
The process of Claim10 wherein the procass is a devva ~
conprising 22 contacting the catalyst with a hydroca ,!ﬂm der
dewaxi ng conditions. 23 24 16. The process of O aim ollte

is predompantly in the hydrogen 25 form 26 27 17. The process of "Caim
10 wherein the process is a process for inproving the 28 viscosity index
of a dewax2d po.odMptocess fovoopventing deochibonsiconpsising aptacsingd 29 contacti ng

condi 11 ons3 " 31 R bubue Ry LBtk SRR BB T P

-32 ¢ L ro41 18 cBh@npmgaesdu@ﬁavﬁgal molé Fatinto pleiub 615hef mmhdd: glacted from

predom nantly in the h ro aim 10
wherein the proce%lé‘mf‘é’ % ,#Begglgnf»&de ﬁ?%ﬁﬁgfr??gth?fe{éﬁgn eg% % oma
CAO0+ ol efip feed LanRumoxe, allameotidd, ﬂ@n%ﬁldél aal afixtirek &eeboﬂadﬂiavu@

I someri zation conditions over the cataly 7.872 The process of Caim
19 wherei n7t he zé&q€@lﬂ§loﬁf@ﬁ3ﬂ?¥ﬁ'mﬁ°§‘°ﬁ'r\“"tsl‘?éTPR}G ogen 9 form 10 11 21.
The procesg of Caim 19 wherein the catalyst further conprises at |east one

12 G oup Il netal .
9 11. The process of Claim 10 wherein the zeolite is predommantly in the hydrogen

10 form.

11

12 12. The process of Claim 10 wherein the zeolite is substantially free of acidity.

13

14 13. The process of Claim 10 wherein the process is a hydrocracking process

15 comprising contacting the catalyst with a hydrocarbon feedstock under

16 hydrocracking conditions.

17

18 14. The process of Claim 13 wherein the zeolite is predominantly in the hydrogen
19 form.

20 o _ _

21 15. The process of Claim 10 wherein the process is a dewaxing process comprising
22 contacting the catalyst with a hydrocarbon feedstock under dewaxing conditions.
23 | |

24 16. The process of Claim 15 wherein the zeolite is predominantly in the hydrogen
25 form.

26

27 17. The process of Claim 10 wherein the process is a process for improving the
28 viscosity index of a dewaxed product of waxy hydrocarbon feeds comprising
29 contacting the catalyst with a waxy hydrocarbon feed under isomerization

30 dewaxing conditions.

31



13 14 22. The process of Claim 10 wherein the process is a process for

cat al yti cal hyo drpegsv@xi ng a hydrocarbon oil feedstock boil ippgrafpiser7about
350F and contal ni ng’—LFG'S_WWg’ht’ﬁél'i_Ell and slightly branched chain

hydr ocar bons conpri si ' sai d hydrocarbon oil feedstock in
the presence of addemmmmum\u“h 183Ahydr ogen, pressure of about

15- 3000 psi under de aonai tisons with the 19 catalyst. 20 21 23. The
process of Claim 22 wherein the zeolite is predomnantly in the hydrogen

22 form 23 424124 TR REOGRIAMOL7 @.aéim&%emeaﬁpred&ﬁlﬁarﬁxzti@{mwogeﬂ her
conprises at least one 25 Goup VIII netal. 26 27 25. The process of

Cl ai m 22 wheZei n safoancat al yst conprises a |ayered catal yst 28 conprising a
first |ayer g;orrprising the zeolite and at |east one Goup VIII netal, 29
and a second” | ayer conprising an alum nosilicate zeolite which has

di fferent 304 shape Helpradess/oftGlaitnhidnwhdnein flegirodess it psaves$ o1 producimpye€z+ 31 WO
01/ 09037 PCT/USOO 17017, .33 PELII A P 1 b LMS 1
26. The proc®ss of ]188%1 ’H"i‘ﬁ‘\é?@*rc’é?fjw %ﬁcwqgggggsqngengngﬁgggieﬁnffgfg Wt ar i ng
a 2 lubricatgng oilisshérBRtiadRaitis@Sover the4atdlys ocr acki ng in a hydrocracki ng
zone a hydrocarbonaceous feedstock to obtain 5 an effluent conprising a
hydr ocracked7oil; and 6 7 catalytically dewaxing said effluent conprising
hydrocrac ked§ Oi bo alTiR Hode RUIRMUEy¥reif the z%@ﬁtE.i@ﬁ?Qd&niﬂQﬂE iR idirogéh
pressure of fromabout 15 psig to 9 about 3000 psig in the preSence of
added hydrogen gas feimh the catalyst. 10 11 27. The process of Caim 26
wher ei n theI&eoI ite is predomnantly in the hydrogen

11  21. The process of Claim 19 wherein the catalyst further comprises at least one

12 Group VIII metal.

13

14 22. The process of Claim 10 wherein the process is a process for catalytically

15 dewaxing a hydrocarbon oil feedstock boiling above about 350°F and containing
16 ~ straight chain and slightly branched chain hydrocarbons comprising contacting
17 said hydrocarbon oil feedstock in the presence of added hydrogen gas at a

18 hydrogen pressure of about 15-3000 psi under dewaxing conditions with the

19 - catalyst. '

20

21  23. The process of Claim 22 wherein the zeolite is predominantly in the hydrogen
22 form.

23

24  24.. The process of Claim 22 wherein the catalyst further comprises at least one

25 Group VIII metal.

26

27  25. The process of Claim 22 wherein said catalyst comprises a layered catalyst

28 comprising a first layer comprising the zeolite and at least one Group VIII metal,
29 and a second layer comprising an aluminosilicate zeolite which has different

30 shape selectivity than the zeolite of said first layer.

31



12 form 13 14 28. The process of C aim 26 wherein the catal yst further
conpri ses wodieedt one 15 Goup VIII netal. 16 17 29. pegnRscessS Of
Claim 10 wherein the process is a process for isoneri i '
raffinate conprising contacting said raflinate in the presence of 9 add
hydr ogen under isonerization dewaxi ng ce¥dditions with HM EHH‘I“HHHII "iﬂlz
30. The process of Caim29 wherein the zeolite is predd il LR
hydrogen 22 form 23 24 31. The process of Caim29 wherein the catal yst
further compr R6esThetprbesssdf Chaifa 103%hetdinthg phlckds i@ prdbess 24F propdrima The process
of Claim29 wherein.the r,rf&i@gate Ls bright stock. 28 29 33. The process
of O aim 18 wher ibrialRe ot WRICR COMRIISES:c 4t al yti ¢ cracki ng process 30

conpri singgcontacting a hydrocarbon feedstock in a reaction zone under
catalytic 31 cracking conditions in the absence of added hydrogen with the
cat al yst. 0 0110vd®rrapiing indordormeking zoe.a hydroparbenacequyiferstpgk-tp pbtgin| | | |

"I CLMS 2 34. !mf . ' ein the zeolite is
predom nan?l y in Fre e%%g‘%gi%mggh%rr%nﬂg&@ao%. The process of C aim 33

wherein the catal yst additionally conprises a |large pore 6 crystalline
cracki ng conmponent . 6. .The.pracess of .Claim 10 r.ein the process is
a process for ol i%Réﬁlgvid%&”&“%faé‘??‘ﬁge@Sﬁ‘BP’ﬂsé’i‘gﬂ‘aﬁ]?SFﬁ“g%f?’ﬁ 4an ol efin feed
under ol i gopneri zaghmpiattR ot bt le208bout 4DONF hdd 4t APrestir@bfHSdm about 15 psig to

a
ed
1 .

&

9 about 3000 psig in the presence of added hydrogen gas with the catalyst.
10
11 27. The process of Claim 26 wherein the zeolite is predominantly in the hydrogen
12 form. |
13 .
14 28. The process of Claim 26 wherein the catalyst further comprises at least one
15 Group VIII metal.
16 )
17 29. The process of Claim 10 wherein the process is a process for isomerization
18 dewaxing a raffinate comprising contacting said raffinate in the presence of
19 added hydrogen under isomerization dewaxing conditions with the catalyst.
20 |
21 30. The process of Claim 29 wherein the zeolite is predominantly in the hydrogen
22 form.
23
24 31, The process of Claim 29 wherein the catalyst further comprises at least one
25 Group VIII metal. '
26
27  32. The process of Claim 29 wherein the raffinate is bright stock.
28 '

29 33. The process of Claim 10 wherein the process is a catalytic cracking process
30 comprising contacting a hydrocarbon feedstock in a reaction zone under catalytic

31 cracking conditions in the absence of added hydrogen with the catalyst.



11 12 37. The process of Claim 10 wherein the process is a process for
i soneri zi ngvﬁ(ﬁ‘?ﬂb@? 13 conprising contacting an ol efin feggra8sifi7o17

i someri zation conditions with the 14 catalyst. 15 16 38. The process of
Cl ai m 37 wherei | conprises at |least one C4-C6 17 nor nal

okefin. 18 19 39. | ai m 1.34wherein the process is a process
for the producti onlll Llﬁnmilgm | | ecul ar wei ght hydrocarbons from | ower
nol ecul ar wei ght 2713 M nprising the steps of. 22 23 (a)

i ntroducing,into a reaction zone a | ower nol ecul ar wei ght hydrocarbon- 24
contai ning gas and contacting said gas in said zone under C2+ hydrocarbon
25 synt hesi € c@4di Thepmcess ofiClaire 33 athatejsthe aenditesis peadamingntlyrin the hydsegsaund
capabl e of _26 con\éoerti ng the | ower nol ecul ar wei ght hydrocarbon to a

hi gher nol ecul ar 2P ki ght hydrocarbon; and 28 29 (b) wi thdrawing from
said reactian zone a higher nol ecul ar weight 30 hydrocarbon-contai ni ng
stream 31 WO 01/09037 PCT/ 0/17017 L Ml ~1~~1211111 JiillLIILLITLLI] -35
S 1 a0 Thie dhopeeseof S hvieiHbe R ALY CBFPHS 15 RPEUnd
conprises ag 2 | anthamil@e cRtkiag tompdentret al or netal conpound. 3 4 41. The

process of Caim 39 wherein the | ower nol ecul ar wei ght hydrocarbon is 5
nmet hane. 6 77 42. A process for converting |ower alcohols and other

oxygenat ed drpca 1§ ' ' : &?Aé&?é or
ot her oxyge%te .h;ﬂ?gég?sg(gﬁ@%%gew}g%em%ﬁ%ﬁ%%ﬁg%ﬁﬁdg@lgﬁgw products

with a cataldyst conoiefinscomprisingsohiacting an olefin feed under oligomerization conditions

10 with the catalyst.

11

12 37. The process of Claim 10 wherein the process is a process for isomerizing olefins
13 comprising contacting an olefin feed under isomerization conditions with the
14 catalyst.

15

16 38. The process of Claim 37 wherein the olefin feed comprises at least one C4-Cg
17 normal olefin.

18 _

19  39. The process of Claim 10 wherein the process is a process for the production of
20 higher molecular weight hydrocarbons from lower molecular weight

21 hydrocarbons comprising the steps of:

22

23 (a) introducing into a reaction zone a lower molecular weight hydrocarbon-

24 . containing gas and contacting said gas in said zone under C»+ hydrocarbon

25 synthesis conditions with the catalyst and a metal or metal compound capable of
26 converting the lower molecular weight hydrocarbon to a higher molecular

27 weight hydrocarbon; and

28

29 (b) withdrawing from said reaction zone a higher molecular weight

30 hydrocarbon-containing stream.

31



10 having a nole ratio of about 6-50 of an oxide selected fromsilicon

oxi de, 11 vgssmees7um axide and m xtures thereof to an oxipeErsssemied from
alumi num 12 oxide, galliumoxide, iron oxide, and mi xtures thereof and
havi ng, after 13 camljmm"g"mmm,ray diffraction lines of Table I. 14
15 43. In a process n of35oxi des of nitrogen contained in a-
gas streamin 16 thé& pfesende &f 6xygen wherein said process conprises
contacting the gas 17 streamwi th a zeolite, the inprovement conprising
usi ng as the Z®olThe@roadest @b Cldira 39 Whetehviha gretl ohetak @iipound camipwiges 6- 50 of an
oxi de selected from si)icon. oxid 19 r mani um oxi de and m xtures thereof
to an oxi de sel ed%@?@#@ﬁf“ﬁ’l"ﬂﬁi'ﬂ%ﬁm ggﬁ?r?%o,un al | i um oxi de, iron oxide,
and m xturgs thereof and having, after 21 calcination, the X-ray
diffraction lines of Table |I. 22 23 44. The process of C aim43 wherein
sai d zeol i4 e #bntBiemrpcessof Ciaim 3P wherein) the lnyer m?chEl&’b‘é{B‘BE”Bflr%gf}’%‘P ¥zing the
reduction §)f the oxjides of nitrogen. 25 26 45. The process of Caim 44
wherein the netal Ts copper, cobalt or mixtures thereof. 27 28 46. The
process ofé6 Cl ai m 44 wherein the gas streamis the exhaust streamof an 29

i nternal conbystion engine. . [T 1rrrni
VT VL 1R A P’Q%”%T%Rﬂ‘%g?\é\f‘}‘%lﬁp%ggg 8‘5@%?%%2@%%%&?%%#8 rh# of

ni trogen fgom a RoipAgeconeiting saidigweealcaiokerotier ogygenated hyirovgrbonnt act i ng
the m xture with a_co sition gonprising,a zeglite.3 having a nmol.e ratio
of about 6250 of UBfer nﬁﬁ@”éé? B’@g'é%qwrgqqcfsc ﬁ"ao%?Fa&ng 2 %gglﬁa i hfeoxi de
and m xt ujes t hengghg b o tafix bEidoGEd-SE bt dxidereladtedfrom ¥ilicon oxidele, gal | i um
oxi de, iron oxide, and m xtures thereof afnd h cal ci nati on,

( C ] avi ns% after g
the X-raylHiffracemeasiun srade i mixBires thereofo gn gxide splpgtef fomalumppmeyy 5 47
wherein the gas @xiﬁe}ﬁaﬂxxﬁp&@é, on BRIdE 3ME mixtures thereof and having, after

13 calcination, the X-ray diffraction lines of Table L

14

15 43. Inaprocess for the reduction of oxides of nitrogen contained in a gas stream in
16 the presence of oxygen wherein said process comprises contacting the gas '
17 stream with a zeolite, the improvement comprising using as the zeolite a zeolite
18 having a mole ratio of about 6-50 of an oxide sclected from silicon oxide,

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

20 oxide, gallium oxide, iron oxide, and mixtures thereof and having, after

21 calcination, the X-ray diffraction lines of Table I.

22

23 44. The process of Claim 43 wherein said zeolite contains a metal or metal jons

24 capable of catalyzing the reduction of the oxides of nitrogeh.

25

26  45. The process of Claim 44 wherein the metal is copper, cobalt or mixtures thereof.
27

28  46. The process of Claim 44 wherein the gas stream is the exhaust stream of an
29 internal combustion engine.
30
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47.

48.

JLLEL L e
* c L M S *

A proéess for the separation of nitrogen from a nitrogen-containing gas mixture
comprising contacting the mixture with a composition comprising a zeolite
having a mole ratio of about 6-50 of an oxide selected from silicon oxide,
germanium oxide and mixtures thereof to an oxide selected from aluminum
oxide, gallium oxide, iron oxide, and mixtures thereof and having, after

calcination, the X-ray diffraction lines of Table I.

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



