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29  to aluminum oxide, preferably a mole ratio greater than 100, including molecular

30  sieves comprised entirely of silicon oxide. As used herein, the term “aluminosilicate”

31  refers to a molecular sieve containing both aluminum oxide and silicon oxide and the
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Xyﬂ)é?ﬁ'%g%é ol aef‘tﬁglge ¢ h e%eﬁ%%l ﬁ,&?sat%elgﬂg alqg ! ee pno ar l

Fiumr
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3Cpamf|ﬁrps icscongert andraniaticgwah a@ht@fysﬂcdhq&@m-g'tﬁe gnolecular sieve of this

oI| rlza({wgri conditions wth a catal yst
‘?Df 104 patalyE camprising g, gimet of ascqmpesine jof galligmp zine.
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h)ﬂmmmmgmlgﬁnmqmpmngcommtmg taid glediaiwhdexgogditiving éhich cause
g the nol ecul ar

hy.dr ocar bon al conpy | Si

o RGBS TERER P Ll St titeiest gRBneRemolpepPasiteor tis

| iifvdn@ion4 products. The oxygenated hydrocarbon may be

a lower_alcohol. 5 Further provided in accordance with

the pr d¥sther pravidad iroaecoulancepwitly 8ssinventidnhie a pbocess for | isomerizing

h | b
P ARG e 8P prifiBe B Frofian G B O BB pomers
t heixairedst :31en8 idoMers MMd QHWBEDENS, Q’&Héréin b @RAGL et rf&g&ﬂﬂﬁlum ratio

| ower nol ecul ar wei ght hydr ocar bon- cont ai ni
ard oetBer aeeta- 9gd paradkydamss isrpbiained, said @erSjieqon@zlsmg contacting said

Y OGRIEPRBmerization conditions with a catalyst comprising the molecular sieve of

this invention.
The present invention further provides a process for oligomerizing olefins
comprising contacting an olefin feed under oligomerization conditions with a catalyst

comprising the molecular sieve of this invention.



10 synthesis conditions wwth the catal yst and a netal

or nmetal conpound capable of 11 converting the | ower
woredoeo3ar wei ght hydrocarbon to a hi gher nol epCi/a82002007754

wei ght hydrocarbon; and 13 (b) wi thdrawing from said

reactl on _zone a higher nol ecul ar weight 14

L hydr oca?h@ﬁn‘@@ﬁ%aﬁp pEPVadasdarpcers far worvesBRgiexieensted h

t hj ess.
2 PASYAUEIL BB Syl S BB AR ARG g
3 g asompmsmg’ﬂhle mdlbt&ﬂa}rsiaesre M&n@fnvﬁmuﬁﬁmdeﬂﬂon‘dhﬁfng &ﬂp@dﬁ@’e liquid
process ri ses contacting the gas streamw th a
rmPTé’élH?tér %gp@@@e&%tqu Bydraearhonimag be adowergledkobr t han
about 1 [
5 Ao i ﬁul%ers)ilc)vegé)a lg)ﬁb%ﬁd%{ f1fch the rets&g 'ilif\)é rlgﬁlg a process for the
6 el prodnetioghi dffheghen tnoﬂecuhir Sei g]ht hydrst:arbmsrfana lewndr m@élecular weight
_pent aval ent el enent or

eI trival ent
" m E%P%dﬂ?%rcg@ﬁmﬁmg 513 £ after 21 calcination, the
g X-ray @) 1ﬁtfcﬁﬁlbingﬁnﬂo'ar}%§ctf3§1 zgﬁ‘@!a fowdr moT&%lMa?@H hﬁﬁrocarbon—

sieve may contarn a 22 metal or metal 1ons
9 cobal tcontippeeas gidavntagting saidgss inlsaidmoneynden i ahpdecarbon

23 ni ck Zinc,...l ant. i um . r hodi
10 1t ur SRt BRI S Btarfa Pt g elehgipound capable of
11 r eductdo@pertthg tHedow¥i M6Rc@lbr weﬁghﬂw@ca%b% th i PR Gfiular
maybe cqonducted 25 in the preéeserice of
12 st oi cHYestytocasbersadof oxygen. In a pr eferred
enbodi s the .exhayst stre
5 oF an 1o oy P Buing b BTSThE R kohels R g AR Gy ST
14 DBS@RbdaﬂHo@d:oﬁﬁnﬁhEsﬂré‘MENTl O\I 28 The present invention
s a famly of crystalline, |arge pore

15 1ol 6c ulslgraccc’zéa@ie é‘()@éthbﬁégwjmﬂe@%éﬁ* els@ pmmi@d@mraqtess for the
16 Si I%H@ctr%ﬁ%f@lﬁde@{if S8R cont: ﬁgaﬁlqg a r%ﬁtré’éia 4 RO 1 81‘668908 'S oxygen

the term "l arge pore” neans an avera
17 siwkerdinasnidtpeocess eatmiset batacthg thdgaststrbard vﬁﬂﬂ@hfo%ﬁ],ar sieve

s Al Eielee 7 Snet 0 80 1Rer( Dapousiaoe st iefavalent clement

19 Prg dnrtgil@'iﬁ‘a@% Rl thtratalent t different
- ( 4@{1 | or ophenyl )cmcy cl %p r él pﬂe%lelnetllg el['eln frgm Sa%dhﬁﬁSt tftravalent
20 p)p{lqr@emt,dnﬁalgm Ql;ttmqm,agehijdvalent element or mixture thereof and having, after

I h d m cation is
21 U e%ﬂ{@oé stha Bi&t?%gtéo 1 e)é é)%f i\ El r&]g I n| E}A@.}; swxéq @y contain a
22 Kol @Sne’tal%ﬁ’ﬁ(%@dﬂ dsZRbAle '%of)}géf{);%@ﬂiﬁxm Ifb% hroffud, manganese,

useful for_ making SSZ-65 h e follow ng
23 spyigkeh gingslanthgnygn, patjadivinn, thgdium or mixtures thereof) capable of

24 Cglél ﬂH&%Q réﬁn%gf thid 8J<1%Bsr s ﬁ%rcr)rgetnh cym(i th% p%crégs may be conducted

25 1n the presence of a stoichiometric excess of oxygen. In a preferred embodiment, the

(=]

26 gas stream is the exhaust stream of an internal combustion engine.
27 DETAILED DESCRIPTION OF THE INVENTION

28 The present invention comprises a family of crystalline, large pore molecular

29  sieves designated herein "molecular sieve SSZ-65" or simply "SSZ-65". As used
30 herein, the term “large pore” means having an average pore size diameter greater than

31  about 6.0 Angstroms, preferably from about 6.5 Angstroms to about 7.5 Angstroms.



| Ne Me 9 1-Ethyl-

- (1- phenyl -cycl opropyl net hyl ) -pyrrolidinium 10 11 The
wWEDA4o2BIDN | s associated with an ani on (X) wWhPCHUSmY4/007754

be any anion that 12 is not detrinental to the

formati on of the nol ecul ar sieve. Representative

Lani ons 1sPrepdiingd 4i8d-cykshl -(dchjorophenydl-¢xedorrepilmethyd; 1 -ethyl-

br aui . i adi o1y i | .ate, .. .
- PR L D00 oAy By R catns e
3 Hy ey ostiuggre dirodimgragstt (HSBAL), aidd kndwn aB b ofystallfzakion template. The

epgnal -65 i.s pared by contacting an active
+ SoRPAE e ki D52 B o b del ngeretturom t he
5group consi sting of nonoval ent el ement oxi des,
di val ent 18 el enment oxides, trivalent elenent oxides,
tetraval ent el enent oxi des anre)or pent aval ent
el ements with the

1-[1 - (4-chl or ophenyl ) -e¥®
- pyrrolidiniumor 1-et
- (1-phenyl - cycl opr opyRiretpy1 ) - pyfef‘ol i di ni um cat i on

SDA. 21 SSZ-65 isClprepafed froma reaction mxture

havi ng the conposition shown in 22 Table A below 8

WO 2004/ 094347 PCHbEromhend Frsdoprapyingtirilal-2thRkact i on
6 Mxture 3 Typical Preferrepyrrdidudenvach > 15 30 - 70 5
7 OH /Y2 0.10-0.50 0.20-0.30 6 QY02 0.05-0.50
0.10-0.20 7 M21"/Y02 0.02-0.40 0.10-0.25 8 H0/ YR
30 - 80 35 - 45 9 where Y, W Q Mand n are as
defined above, and ais 1 o is 2 when ais 1
10 (i.e., Wis tetraval ent) s 3ywhen ais 2
(i.e., Wis trivalent c#&, SSZ-65 is
prepared by a process

conpyising: {12 (a) preparing an
aqueous sol ution contlai ni pg souygés of at |east one
13 oxi de capabl e of forvAng a crystalline nol ecul ar
sieve and a {L G4nC rophenyl ) . 14 e
? cycl opr opyl rr%t h F]l-(f-@teﬁ% (?yﬁ&pi{%fyiha?tm’%'WHPhim&%yl -
10 - (1 -phenyl 15 cycl opropyl met hyl)-pyrrolidiniumcation
havi ng ~an i oni c .counterion which is not 16
et ri maESDA ST FPrALH SYthgm a8z §6) whiFhregy be eny anion that
12 mid it @eMinihtd] RS tRAYEIHDNIPIE hORUNAE Ly L %%'rés'egtgtslve anions

sufficient to _
13 include halogen, e.g., fluoride, chloride, bromide and iodide, hydroxide, acetate,

]-1-ethyl 20

14 sulfate, tetrafluoroborate, carboxylate, and the like. Hydroxide is the most preferred
15 anion.

16 In general, SSZ-65 is prepared by contacting an active source of one or more
17 oxides selected from the group consisting of monovalent element oxides, divalent

18 element oxides, trivalent element oxides, tetravalent element oxides and/or

19 pentavalent elements with the 1-[ 1-(4-ch10rophenyl)-cyclopropylmethyl]—1-ethyl-

20 pyrrolidinium or 1-ethyl-1-( 1-phenyl-cyclopropylmethyl)-pyrrolidinium cation SDA.
21 SSZ-65 is prepared from a reaction mixture having the composition shown in
22 Table A below.



18 formcrystals of SSZ-65; and 19 (c) recovering the
crystals of SSZ-65. 20 Accordingly, SSZ-65 nmay
w@ovpiod4se7 t he crystalline material and t he SDAPCTIUI04/007754
conbination with nmetallic and non-netallic oxides
bonded in tetrahedral coordination 22 through shared
loxygen atons to forma crosstABREA] t hree di mensi onal
crystal 23 structure. The al |, d non-netallic
2oxi des conprise one or a R 1(‘;(Jflﬂ“t“]of 24 oxi des of
3a first tetraval ent el emenT{sidal and oPRe:féfed

conbination of a trivalent 25 el emsnt%s) pent aval ent
4 el ement (8 Weddcond tetravatédt el emend@syY0different

fromth first tetra t nmen m xture
5 @)HfﬁgO' S Vgﬁ)f@-o.oe b 63—(%0 xtu

t her eof . first tetravalent &l enent(s) 15 27
6 pref eral'yOsel ected from thes giocigp cobdiDstod.pg of
silicon, g ni um and conbpi pati ons 8 thereof. More
7 prefer aMZ?,%(gﬁe first tet nggl'@rﬂo el eﬁéﬂt‘ 425 silicon.
g The triygbany, 29 el enent, fenggval entzel ggent and
second tetraval ent el ement (V\:hI@Ch IS d?fger ent from

9 30whers ¥,i WsQ, Meandavak entlefinedrabatd, and afs be2 adndyb is 2 when a is 1
sel.ect.ed om,t oup, consi st r. .31 al umi num

10 gaklle’r’l}&nls {eﬁgﬁ%lergﬁ?xgﬂ? lst% ‘P’g‘?ﬂ B2 d?'g'd%hﬁm\‘/’g]ﬁ’é i um and

11 conbi nafy ﬁﬁ&ice?Sgp@@%ﬁVe BESBY a BroldebiRRANHMUL 754 1

thereof. Mre preferal the second trival ent or
12 tetraval ent @) enePiePengdn aguaeHn sohution chntabring Sufgesiof al least one

13 |S gl(#lgg gap%{)laeladg %%#g% ’%%(ygfjagl}#ceﬁé?lte?gﬁg;ﬁ?%%%lg211 IFQ])S {jgcghﬁorophenyl)—

14 al eyvlopuopydmeitiel]cloathgiy @ollidiig dr § Mihyl S -y ghealyRd
alum na gels such as Al (OH) 3 and_ al um num conpounds

15 & u@ﬁ;lo{gomg@ygwrrogdmlgp satpchavingnegionie equaésriopfwhich is not
Si §d ' .ﬁﬁ'xla ¢dJ cates, silica hydrogel,

o Si Jlki!tfg@c@:n@;‘eogg?f, ﬁ%%ﬁséﬁ |8%’a, col l oidal silica,

17 tetra-al kyl @)t hasbintaisihg the agnebusisbiution yider@ondigions Sifficient to

Boron, as . we gallium germanium titanium
Bin Paﬂyﬂﬂé%%&%ﬁgéﬂﬁ ron, can be 9 added in forns
19 corr espondi ng)t 0 blefing kAR BRdslds! con

counterparts.” 10 A source nol ecul ar sieve reagent nmay
20 provi deAecosdinglyeSBE-68mayi comprise tHear yutallind ateriabmst the SDA in
the squrce cul ar  si.eve, al rovi des a

21 ¢ R of i B e G el %56y Bengba Y teedin poordimation
22 | UhrolgRERF 05k Adn Qlordib b 0N A bAMAs fiRkH MR Bhittibit U3EH

as a source 13 of silica, with addition I con
23 ackdEgtuges i Hep, metallicand mph-anetallie oxidavermprise aine o acombinkton of

i gt : ) ce .ol ecul ar, si eve reagent
2% o AR RAMS BRI BB g e 87 o B RiigF b £ B8 g
25 melenan@Ripehialletesandnd@y sbddntichravERhEEEmB(s) different from the
5,nt225, 179, issued 16 July 6, 1993 to Nakagawa
26 o firstipiaaylank elemanis) ovemixhige WeTees uThe fist tetrexalenttehamen(s) is

dis&t ' I S I .herein b L
27
r é’? er%ﬁ e%le%ged%uﬁlﬁca% %'} g@ﬁgoglsgﬁﬁgﬁfgﬁ%@alge 1B 8 combinations
28 aribidreof. ddomlipkefbiably, derfirkt teeivalendydiexi @ ilicond THY & aBst

t he hydroxj de of sodiu otassium lithium cesium
29 @Eq%%’ng,ﬂen%gﬁeleﬁlﬁﬁlﬁmgﬁ &Iq(li see:ond tetravalent element (which is different from

30  the first tetravalent element) is preferably selected from the group consisting of

31 aluminum, gallium, iron, boron, titanium, indium, vanadium and combinations



20 magnesium is used in the reaction m xture;
however, this conponent can be omtted 21 so |long as
W b@4eouiieval ent basicity is maintai ned. The SDACTH§2004007754
used to provide 22 hydroxide ion. Thus, it may be
beneficial to ion exchange, for exanple, the halide to
1 23therspdir Barelpreifaablyt the sedopd triscalenit nytetraval eritrelepagnit foplomégum or
2aI ali metal hydroxide quantity 24 required. The
al RA°™ metal cation or alkaline earth cation may be
3part of Tyhiealdouss sYAltAaHinT 866 fof Fhtehdtitd AXIEE include
material, in order to bal ance val ence el ectron charges
4 26 2fudnatesy alupymay g coBpids atyromem exidgaeqates oreslien sol,

an . Lur.e il _th 28 crystals of.th
5 QeSS LR PRELAL A, ool MRl ol Blofth o e RIC and
6 US ARI($9.,)2 9T pricad yotirees dfivilidon dutidedasl0dssi NERSS bili€a hidrogel, silicic

tenper ature_between 100C and 200C, 30 preferably _
7 bo e SECarralonebsilion Eeteralioylarthpsilieaten apd piligghydsoxides.

t ypL&A 3 : : nr.e

5 oy B i ekl (U AR AR d 86D, can be

9 nohdted|iaforsis everespenging pathet alishingmranddiliioh lcoinftgrparts.
agitatign. 10 004/ 094347 PCT/ US2004/ 007754, 1

1 poring 81?8“‘??%‘?%%‘1‘@1’&{%"6 E7ABERTANGY IQYIdg R setep of alyginum or boron.

11 SSEr R8st chks] @b SoiBdmBRcalaRbibpyRIth n#n%vﬂiég 5%@1%1‘@&: of silicg. The source
spont aneou_s’l y fromthe reaction mxture. The use of

12 ssmosulagsigyeyigtits| dsalusisasediomdeberonaled damm tnay also be used as a source
advant ageous ,i.n. decr.easi he ti.ne necessary for, 4

13 S oHEER SRS Do bSHDE A i FOF Al e cppy entional souces

14 sekdedgssaNUseafla seurédmbREHIBASIOF fRiEdnt ¥s a SoRée MBumina for the
product obtained by pronoting the nucl eation and/or

15 f opteBany Biocets isgpreenaetely dserhedim HeSiRatant MNoas225,1Whdssued
o 4R SRS SRR B B P Rl PSR e

17 tediscausaireﬁﬂwbilcﬁﬁﬂainbo@&adsﬂ,he@eiﬁlb?r@éfhﬂeﬁ@e. used 8 in the

reaction m >iture. 9.0Once the nol ecular sieve crystals _
18 have fof vraeplly; prealkali metah hydrauideiand/oeprmplipliee earid metalhydroxide,
t [ bt - - l.cal _separati.on
1| cashie Rt Gy, b AREE AR 0R, nHREhEbAlm, ana
20 wanegnesmst) évusad ih theeeaction adxtues; foweddr, BBConohbGah BE omitted
12 flr om8 to 24 houyrs,.to obtain the as-synthesized _
21 sop lgug oy s paivalenthasigity isgamiagipde e SDA By hersed eagovide
22 athkGBEPRE! ThudiCRsYhE i éﬂéﬂg &ga'p i
pr e}ggr ed has aurrél e§§fat F%{eggﬁgﬁrlggi@ge S ?’é&;t e ?eg}rl?eshahde to
23- sj yidendoiondibereby Sedyeingen ielimirpxing ¢hearikhlinmetalihgdoxide quantity
t her eof an oxi sel ect from al um num oxi de, 16
o4 gl dhealkethaft GRog 8! HuisrapRicabon vy B piagpt e
25 OXdsd§mthicf1ed diFy ANIAE oxM8 B HANIR ¥ to Fala®BYaldh¥d HME&Ron charges
thereof greater than about 15; and has, after
26 cdheeitat i on, the X- ray 18 diffraction |ines of Table

Il bel - further .has onposi.tjon, a .
27 Gyt neot s agiog Ryt RHfiaeR st AHETSd RineRiureppi the
28 f ropystalbef (BEBSE5Y5 @vdorhted! Mhe ARHEHOMSE] &gﬁﬂﬁzaﬁdﬁ i8@sually
terns of nole ratios, shown in Table B bel ow.

29 conducted under autogenous pressure, at a temperature between 100°C and 200°C,

30  preferably between 135°C and 160°C. The crystallization period is typically greater
31  than 1 day and preferably from about 3 days to about 20 days.

32 Preferably, the molecular sieve is prepared using mild stirring or agitation.

10



21 TABLE B 22 As-Synthesized SSZ-65 23 YO2/ W] > 15
24 M2/ n/ Y02 0.01-0.03 25 QY02 0.02-0.05 26 where Y,
wWa\2008/094347 M n and Q are as defined. above. 27PEBESBB4/007754
can be nade with a nole ratio of YO02/Wod of oo, i.e.,
there is 28 essentially no WOOd present in the SSZ-65.
LI n t hi sDygsg thehydrathorngi cxysigllizatien siep.dhe SSZGSsirystalacan be

2 ML EELA toHucRa@RpORAADLI S the LoiSion llxRrd VRIS $285.65
es 01% é{;ﬁ?[ lggﬂ)an&l a e‘&s’,

wher e oxi I con uninum ar € ¢
3 SSZrystalscanediematerial @adentiatigeond mdeoteming 8 tithe Becessary for

having a 31 siljca to alumnpa nole ratio _of co. A )
4 mef9r8 PtechY%tﬂﬁ%aé@gitﬁ §°¢¥ie Iheslditiony seedingrcailegdcty apncregsed purity

al L . . . . : _ _

> B L0 AR A RSB B o557 65 ove

6 PCHityUSRIBSIIAN)iATS4 Whesssed s sdeldy, SH7465 a}ynmfsrﬁeacfﬁﬁZiﬁ&% amount
b nt hesi.ze sing.essentially alum numfree 2.

7 o Porda ddpd A0 et Sttt etiem g ot slica, used

8 COX@B efktiod hmid@feon is also 3 present. The boron can

then be renoved, if desired, by treating the
9 bor osi | Poed the S8Iecular 6B veictyistaisdetve orawiddthatsobd preaiietds separated

. i bed i L., 5
10\ pFFB A oBidn S5 SETY ol el RRER siasioy ey Puch as
11 VefiRiafBn OThSSEstaR - arSR&eB NS anf tl"i’énscﬁi(fg,e?.ﬁ{,e %ﬁ%dc%dto 150°C for

directly as a borosilicate. |If desire ron can
12 pefrparfoped hayrsy et ainithed-aotheeizah8SZ-6p lcagstads. Wihddrying step can

byt echni known in the art to 8 make,
1 o e b e Sy E Pe e pcndey 65, S5z 65 can

14 al so beSgr-6pas préplredhaes hlote Bfio B aRbiidk BASkLA E@hlesiliéogl oxide,
Lower silica to alumna ratios may al so be obtal ned by

15 usEhpamErHydde gl mixtures thierpoé tot anadidd selevtddnfremtaheninum oxide,

cr -l | i : I For. . examl e, | um. num i.nserti gn .
6 SRS GG RN e B YRS g BT MAS S5 i
17 si andemixturenirticofigrieatr thah Bb@i 13 3arill 48] 4Fr BAIBRGTi 019 the X-ray

di | ved source of alum na. Such procedures are _
18 de‘ggﬁcﬁ% lings qfy Igble Ij helpw; SHZ-pflurtherslyy apmpasiioneas synthesized

I .15 believed .
19 PREETRRY § fomdRERCR SHRMPhe B57 3 ahl b re b e in
20 orterniseofimaqle kaspg, shoiwmhin iTableBabelower i zed by its X-ray

diffraction pattern. SSZ- 65T 17 as-synthesized, has a
21 crystalline structure whose powder diffraction

2 B2bl e T and 15 thereby MiSTIRGHEARSEIE | 1% other |
23 nol ecul ar si eves.YQOWEBBLE | 21 As- Spntthesi zed SSZ- 65
24 Myn/YO, 0.01-0.03

25 Q/YO, 0.02-0.05

26  where Y, W, c, d, M, n and Q are as defined above.

27 SSZ-65 can be made with a mole ratio of YO,/W Q4 of o, i.e., there is

28 essentially no W.Oqpresent in the SSZ-65. In this case, the SSZ-65 ’would be an all-
29  silica material or a germanosilicate. Thus, in a typical case where oxides of silicon

30 and aluminum are used, SSZ-65 can be made essentially aluminum free, i.e., having a
31 silica to alumina mole ratio of 0. A method of increasing the mole ratio of silica to

32 alumina is by using standard acid leaching or chelating treatments. However,

11



22 2 Theta(a) d-spacing (An (Angstrons) Relative
Intensity (%-) 6.94 12.74 M 9.18 9.63 M 16.00 5.54
WO2001/P94887 5. 07 M 21.02 4.23 VS 21.88 4.06 S PQRUD04/007754
4.00 M 23.02 3.86 M 26.56 3.36 M 28.00 3.19 M 23
(a)0.1 12 WD 2004/ 094347 PCT/ US2004/ 007754 1 (b? The
1 X- essgntjsdlytabmpiguper fed 35668 can bassmthesized usiag gssentally aluminum-free

h
2 "HEOS ol At o' <o ihat Dl T S aerieh T nso
30 Spﬂe@@ﬁ Th@Bordf caMi¥s G wthoved, ITRlyiRRINbY ettt A6 borosﬂlcate SSZ-

S(strong) .4 is between 40 and 60; VS very strongl)
4 gr eatvith acefigrpogbat olevled) tempexatyes b% d@h@(m dti donesehgl., Chem

s PoUREd 3001, 1851 0N 43N P profioct M AERLAGH of RSPRS” $3765 can
6 Th els@bapreﬁamd directty( A lxgosllliclzi:g@ ) Ifﬂsdlﬁgl tﬁ bkzazﬁmlo gieygm%'ed as

. .32 5.1 7.46 11 .84
7 Iogfésrll@@%aoxg anghreplaged yith metal afqmsby; techniguesjgoym in thezart to

8 2 Qlaké'-% %,ganAahﬁﬁm%mﬁcatg Yekonbr5R7165. 55265 46 AsFBe ﬁlQeBar%d

9 dlrectly as an aluminosilicate.
10 Lower silica to alumina ratios may also be obtained by using methods which
11 insert aluminum into the crystalline framework. For example, aluminum insertion
12 may occur by thermal treatment of the molecular sieve in combination with an
13 alumina binder or dissolved source of alumina. Such procedures are described in U.S.
14 Patent No. 4,559,315, issued on December 17, 1985 to Chang et al.
15 It is believed that SSZ-65 is comprised of a new framework structure or
16  topology which is characterized by its X-ray diffraction pattern. SSZ-65,
17 as-synthesized, has a crystalline structure whose X-ray powder diffraction pattern
18  exhibit the characteristic lines shown in Table I and is thereby distinguished from

19  other molecular sieves.

20 TABLE 1

21 As-Synthesized SSZ-65

22

2 Theta® d-spacing (Angstroms) Relative Intensity (%)

6.94 12.74 M
9.18 9.63 M
16.00 5.54 w
17.48 5.07 M
21.02 4.23 VS
21.88 4.06 S
22.20 4.00 M
23.02 3.86 M
26.56 3.36 M
28.00 3.19 M

23 @101

12



25.38 3.51 6.7 26.02 3.42 1.8 27.08 3.29 12.3 28.80
3.10 3.2 29.62 3.01 8.5 30.50 2.93 2.9 32.88 2.72

WA 20040884718 2.67 5.7 34.76 2.58 1.8 36.29 2.HJI/LSBH04/007754
37.46 2.40 1.3 9 (a)L0.1 10 After calcination, the

SSZ 65 pplecul ar sieves have a crystalline structure

111 whose Rh%%;rabams Ierpmdﬁ@elteubﬁﬁpdp%n

21 P SRR e B gL,

4 el#ivierintensity schlg in
1S %Sél

B

n%ne(d ﬁ,]va-{ﬁaé ot 100:

3 (Angst r SftsiealBeb &isk tan 1201 Bifsietiyin() 39 bet%eérBZ(lZmiZ&) ;¥ (stlond P

4

20041 osbbrbisse A
5s4.14 WTgde PR b%lo%@sh\é%s tﬁ@gﬁggf)%?r‘%\fﬁgl 1o hi?i

29.70 3.06 W 1

(a)

OVS 8.30 10,64 M 13 WO

$0a V6 rsirong}isgregeriban0.21 . 46

OWS

Q%—Wnthesized

6 X- bY- 6éomdedlngaétﬁalerelatmmﬂtensﬂmf or cal ci ned SSZ 65 3

8

10
11
12
13
14

s including actual relative i D[IA%?JQE' ties.

2 Theta®
7.17
7.46
7.86
8.32
13.38
17.20
18.21
19.29
21.42
22.46
22.85
25.38
26.02
27.08
28.80
29.62
30.50
32.88
33.48
34.76
36.29
37.46

@101

d-spacing (Angstroms)

12.32
11.84
11.24
10.62
6.61
5.15
4.87
4.60
4.15
3.96
3.89
3.51
3.42
3.29
3.10
3.01
2.93
2.72
2.67
2.58
2.47
2.40

4 TABLE 1A 5

Relative Intensity (%)
5.1
13.5
10.2
4.7
1.7
1.4
2.0
1.5
15.7

100.0
6.9
6.7
1.8

12.3
3.2
8.5
2.9
1.4
5.7
1.8
1.6
1.3

After calcination, the SSZ-65 molecular sieves have a crystalline structure

whose X-ray powder diffraction pattern include the characteristic lines shown in

Table II:

2 Theta®
7.19
7.42
7.82
8.30

TABLE II
Calcined SSZ-65

d-spacing (Angstroms)
12.29
11.91
11.30
10.64

13

Relative Intensity (%)
M
VS
VS
M




2 Theta(a) d-spacing (Angstrons) Relative Intensity
(%9 7.19 12.29 27.7 7.42 11.91 68.5 7.82 11.29 67.0

W@280/0943464 40.1 10.46 8.45 3.1 11.31 7.82 6r@I/UBN4A7754
6.60 25.1 14.38 6.16 5.3 14.60 6.06 6.5 21.46 4.14
11.2 22.50 3.95 100.0 22.81 3.90 13.0 25.42 3.50
9.2 27.143%pg 19.6 28.80 3. K8.2 29.70 3.01 11.M
30.48 2. 931A#@ 33.56 2.67 3.94.8B4.86 2.57 3.3 36.29%
2.47 3.2 22504 2.39 2.8 6 (a)XQ5 7 The X-ray powdérS
diffracti d2.§latterns were deter3®med by standard 8 Ww
techni ques7.flthe radi ati on was t3pg K- al pha/ doubl et ofp
copper. Thmpeak heights and § gge positions, as aw

1 functiom 0§ 120 where 0 is the Bragg angle, were read
fromthe 10 reI ative intensities of the peaks, and d,

2the int€alge éh%abelswahowgtheﬁ( -paygsiw dendiffradticadines $@anttined SSZ-65
to.the.r ?Iq(ﬂ nes, .can be cal cul ated. 12 The

3 valfe ?n&f"cﬁﬁlf aélvfé’étﬁl%?‘?sng angl e (two theta)

4 measurenents, due to 13 inghpypgiat error and to
di fferences between individual sanples, is estinated

Sat 14 0.1 degrees. 14 WD 2004/094347
PCT/ US20047H6F754 1 The dXphelife dhiidstrash) On PaReRtide Rltensity (%)
Table | is7ngpresentative of "ggsgynthesized” 2 orp;g
"as-made” pp7-65 nol ecul ar sieypg; Mnor variationsggg

the diffragghon pattern 11.29 67.0
8.30 10.64 40.1
10.46 8.45 3.1
11.31 7.82 6.7
13.40 6.60 25.1
14.38 6.16 5.3
14.60 6.06 6.5
21.46 4.14 11.2
22.50 3.95 - 100.0
22.81 3.90 13.0
25.42 3.50 9.2
27.14 3.28 19.6
28.80 3.10 8.2
29.70 3.01 11.0
30.48 2.93 3.3
33.56 2.67 3.9
34.86 2.57 3.3
36.29 2.47 3.2
37.64 2.39 2.8

6 ®+0.1

~

The X-ray powder diffraction patterns were determined by standard
8  techniques. The radiation was the K-alpha/doublet of copper. The peak heights and
9  the positions, as a function of 28 where 0 is the Bragg angle, were read from the

10  relative intensities of the peaks, and d, the interplanar spacing in Angstroms

11 corresponding to the recorded lines, can be calculated.

12 The variation in the scattering angle (two theta) measurements, due to

13 instrument error and to differences between individual samples, is estimated at

14 £0.1 degrees.
14



3 can result fromvariations in the silica-to-alum na
or silica-to-boron nole ratio of the 4 particular
waampleisgue to changes in lattice constants. |PCT/US2004/007754
addition, sufficiently small 5 crystals-will affect
the shape and intensity of peaks, leading to
1signifi thanK-nes dkfﬁ@cthmumf@m offLabie IRe persesentative 08 “assakibesized”

QiR S i T .
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t he peaks. st

intensities o Not Wi t |ngt
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h. h t t Crystal.li
1o SegltBRtBR ot Tha Tl it Pikicect eXbheraraieynsiglqr other
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12 exy:lh]alﬁ gaseaﬁnrdlytbp sage dnffracmnnpattwr aigmgh againrthenymayrbe minor

esi e r..si.eve
s T OHRER o OBl rre aBCH OB 5 1 R R et ey f o peaks,
14 aCNthlﬁl@taﬁ@lhlgtthe%B smn&lcpdrﬂaﬁfaﬁaﬁse tHe Wasiel drytal 1itlc i
nmol e ratio. The nol ecul ar sieve can also 21 be

15 st enchargeddydberertgatiednts st abilize the cr ystalline

6| I )
'S can be CRBRTI S AL AEL R SR R P Bl e,

17 23thexmgiyriesated, (caumhd)asU duding St ie desiBhadi rb‘lﬁbvdﬂﬂﬂe)éﬂ@ﬁﬁﬂéfhl cation
rhenium nickel, cobalt, 24 chrom um panganese, or a

18 nol?}f 1en cxehange and Fepise Harithkydingeay ABManisLIRT any Aesiigd gestal fon.

19 EomABRERR 055, MLEC i o o g BETAor e i

20 Metohit®negy imdrease Ii&: silidarto dlumeida nma)ranheTl’m hﬁﬁewlu&tr sihevn also
by, repl aci SO f e cati S|nthe mol ecul ar
ot ot B0, R el sl SFenle o feiiosuenlnge o

22 techni OBRSmOREEar fidfe X BRREE i Llht%n BRbA
3, 140, 249 Hesued Jluley T na't\fgﬁwr?hhydrogenatlng

23 3 CORORBILES,isyehy esitudgsten, Fanaben, molybﬂ«amm eheraiim; nieke, cobalt,

40, 253 d Ju P K
2 b s W aobiesndah sysboraBUsdiRcy Rlayfh orthose

25 @icz{tﬁ’hﬁlrﬁﬂhich 2 hyddo gehf16R-defydichtifioh Iﬁ'ﬁfm@iﬁﬁ 1@&%&%
Vi metals, as well as their m xtures. O the

26 2004/ 09¥siels moTAlsEshoBMLduERsato the molegalan gleﬂ@bjarelpilacmg some of

27 C athé %ﬂﬁmﬁﬁhie %ﬂif:aleegg?et‘/%lvﬁthsc’%gtgy%%o%a{/ﬁ § H dor,x:g)tcglalége
28 pa:e¢hn®qﬂea (Jey, for etatipled).S3PAbag Nvsds 096, D49 ﬁsﬁﬁ@ﬂlu%ﬂ”l’ 1384 to Plank
net a onents can be ion-exchanged i nto

co
29 s$pabs.l Igssueddulyai 1864t Blank ehelcanrhd a40, @\ﬁ h’*s‘!qdéUIY 7, 1964
30 &b Phatic Phl.): PEypIE AlpPachiftbations can include metal cations, e. g., rare earth,

31 Group IA, Group ITA and Group VIII metals, as well as their mixtures. Of the
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5 be physically and intimately adm xed with the SSZ-65
usi ng standard nethods known 6 to the art. 7 Typica
WO av4e%siange t echni ques i nvol ve contacti ng t hBCT/US2004/007754
synthetic nolecular 8 sieve with a solution
containing a _salt of the desired replacing cation or
1 cafsPasis Betalliciiations. satigns ef watalsetugh a3 raseiparth, dm GseMg, Zn, Cd,

e : r41d : j 0 acet at es,
2 n:TtP{I‘ Z”?’ng’ %gﬁ)’ s%ll’ ? ‘z’t@g q?%%@%@fﬁ%@f eg)i'r eferred. The
3 nol ecul &he Bydroger, amirbnuﬁmainﬂynatﬁlocfr?peﬂemﬁ 4 bd ienteR€hanged into
i op- ure to renove the organic matter
| SRR PLoFeduce Lo, emove L1 genC mter e
5t hbépﬁy%ﬁ:leﬂl%r nd thifnd18Y Safie8 ithife ng-é%sﬁgc%ﬁ{shgfd methods known

Representative i on exchange techniques ar 0Sé
6 i ntoghehdie variety of 14 patents including U.S. Patent

100%5, 3bi0ed o R G Lugiel ilvpbis conuoRng e Snthgtic tolecular
8 angevd, Wil a 8513tibs SHBMNDIL alidltVor ﬁlehd%gi%]c} reﬂ)ﬁtmltn ek @attiﬁgs.

al. 17 Follow ng contact with the salt solUtion of t
9 dedltheughraapidsvrriety @dsiltsrcan bhemp®ynd) chdorides asd ether halides,

o YR A R P PR s

11 nobseelly edlciaédpigoraa thd@neatignge grdcedlﬁfla ko RIMoA8 thé\Giohnid @atter
at tenperatures rangi from about 200C to about “800C

n
12 ¢ d?fei?g‘F {nghe cpnnels an ioﬁgher%lhf@i?% ginee this testlés g morgregfecive ion

nos,e R : | .active..prodyct 2 .
P es pe}(ﬁl al'l SE} eg%g%?ﬁeﬁ%siﬁ%%%ﬂgé%u@gﬁ%er%IF%?]segrnagggg%ga}nety of
14 2 PaRatsain dllugm];g 8. P::tentd‘édsgg,mét(t),ﬁnsegiaﬁd dntnT_uil}lhﬁ, 1964 to Planktet al.;
syt hesi.zed for - e spati al arrangenen
ts or HER e SATeR 1 357 iriemingiok: w5 140.25 Siseucdiomotily 7, 1964
16 t he peRikegyl ar 25 sieve remains essentially unchanged.
26 SSZ-65 can be forned into a wide variety of
17 physi C£OHQIZ)V§;&®_ .ntzl(qeewl?hahd gafltzsalmipaglﬂheglesir&ereﬁ}hlcﬁfgtdaﬁén, the
Si an.be.in t orm.of. a powder, .a granule, or a,.
18 | IR i sty sped Dy blerien &rihftgpegatures ranging from
19 Pa5LEed goou 200U T ARG w0 s MBSh g 22
(Tyl er) screen and be@{r%% i%g?%%&gé%%ﬁ%lsﬁe?%g/ﬁng%nalror

20 sanerbgas af fenymsaBrenezng fivm 3Bowt 2064 (Y & abicst STIUE™r gér(i:tg% of

1 85 b%r extr%f?l og W tg an organi c binder, the SSZ-6
paimeypnging from. L tq 4% QU P JH10xgy, to produge p eetalyticgbyr adtiak pyoduct

22 dickRdiaANqstAeH Mc‘zlﬁ)% : | 4347
PG G5 Gl gff’%g“%:{g%g‘g’gé%g%posi ted with

23 ot her Megadieas of thesatidnamprestnt ih e dyathesizad WreSof R7265! the
ot her,conditio .i.n_organj c . conversion

|
24 pF%%’@%%@l.ge@SEﬂgﬁ?E??ﬁo%gv formahebasigerystal lalﬁicr: péthgnaolecular

25 | Bid0E fentinPdsSaitRAllS uahngyddt hetic or naturally
- occurri ngés nol ecul ar sreves as well as inorganic

26 mat er i 8P4-6Suen bedomnedyigto sswide varielyf physital ohapdes Gendally
S,1.0f nat er i S. d.t he nner in which
27 IR e T s A o o Hvger gl ongs 2 molded

28 6 pﬂﬂiﬁct@tﬁlﬁ:htais sstiedhidBwinda pABo0 s1R sZaNGst & p& throffifa 2-mesh
. S. Paten

29 (T$3/ler§>screen and be retained on a 400-mesh (Tyler) screen. In cases where the

30 catalyst is molded, such as by extrusion with an organic binder, the SSZ-65 can be

31  extruded before drying, or, dried or partially dried and then extruded.

16



7 No. 5,316,753, issued May 31, 1994 to Nakagawa, both
of which are incorporated by 8 reference herein in

WO b@unosatirety. 9 SSZ-65 nol ecul ar si eves ar ePCBEER2004/007754
in hydrocarbon conversion reactions. 10 Hydrocarbon

conversi on reactions are chem cal and catalytic
L pr ocess&8ZiG5 aahibsteompogitediyath etbertmatatialg restsiant tnths temperatures

feren £bon contaln
N B S e e T S S S R
3 SSZra&Sla&rlﬁcla&@ g8ivednll hatvelBatdfiglk dhd lsﬁﬁhétﬁﬁ)r naturally occurring
hydr ocr acki ng, dewaxing, catalytic cracking and olefin
4 angrokieBlrficres aselk arineneprin Mmadstals BB as Fags, @dtcmayé metal oxides.

5 ar ﬁl o ﬁl%s Sf( ﬁfcﬁ;rﬁdﬁeﬁa(?s %’ﬁl tHé ﬁIaHJler IH \F%H&leﬁlefg rl?e ESSEP arc C?lSClOSGd m

g an rocar bon conversion reactions
6 | s O Magznbon4,0 40, 906 lisseedNhy 26, 1efohtb ronesst al., and U.S. Patent

and oneri2|n olefinic or acetylenic
7 P NboE b 728 e Moy BT T4 o Mk i ROt ttariacls ooe incorporated by

8 ref&é&h&&leréﬁ%ﬁ{dﬂe’nﬂ&t}pm yal kyl substituted ar omat i cs
18 . xyl ene), "and di sproportionating aromatics

9 ( e.g., SSZtGénn()le@dmmrs die useft inrlgsirochebonf cobeerzien @eactions.
ge nd hi gher net h‘ﬁ’a é}%nes an OXI dat| on
IHTOGHEON APGTHo IACHIRIBEF CReIvAL &R SfglaHE REoecsses in which

11 r e@e&béxﬂé&t&ﬁm@%%&pﬁﬁﬁds%cﬂﬁgm R%ﬁ%ﬂg&%&ﬁ% nsa‘f—%n% 20lpounds.

21 form ng hi gher nol ecul ar wei ght hydroc

12 | ofisamples @f:lmdmcawlmnglwvaﬂony@ﬂcbmmﬂncl( 8S4-65 anetipented to be

The ,957-.65 cat al
> < ORI e BAdr R Ryt ArDIS TR eand aromatios
14 COfaﬂmhﬁl(ﬁﬂfeactﬁfnsp Moy cstelysts A dedpeeRl &9Be @sfeﬁqeiﬁ bfh%fipetroleum
products relative to total products. 25 For high

15 ca’fegllﬂvltguaél dyerogarbpn comecrsimyregetians [suehiasdsomerinieg sipewfidns and

b jon f
o CCngRURHEIBILBRRELY R o3 DA 88Rc00 58T porpopns o
17 hyﬂololgyiﬁné mdbmmeammnnmg@scﬂﬁaﬁﬂﬁg belyhweshibituted aromatics
ci nati I f the 28 pol ecul ar sieve is synthesized
18\ \Cr-dn Y e b AR sﬁpxoapﬁ@nétﬂngs@sa\n%@s (§1&-ttolugar)itepravide, mixtures

1o 2 90%&1%11@%)&%8 %Qt er calc ?lb%HEJnleg brﬁ{]&)fldét T rg%ﬁ%on% OA‘%?

preferred t nation east
20 t hiacluded am redrtapgeraee reamum madneﬂm vayidnogahttiabns dariddtbies, and

e eanth ion d,3 eln redomnantly in
21 %“H S R by 3 %‘?Stfécfmg%‘f’%r Releewar, Weight
2 | ocaﬁ%nﬁ@é)/gofnefﬂﬁﬁeﬁﬁérhcﬁﬁ oSites are occupied by
hydrogen i ons and/or rare earth ions. 17 WD

23 20131?/ 84 zatpiesis uspdewt bEhREKCtivitySSFd ﬁﬁddlnhlyémuhlbbn conversion
24 2 BN ERioRR Rl Mo HBER LR DBRE o et pon o gRRGT & b tofal products.
25 car bon mempaLeEyREte R heSSB-o5 RMsBaYsiflf henae

sources, such as virgin petroleumfractions, recycle
26 paredamainatlysnsisdyerages lonsﬁqane G@nerally,| themfolestlac sighe istcanverted

27 Sla[ggtts ?ilk{hl}ogedst oerb}s angﬁlﬁ eXC ?ﬁo%%bg‘églgﬁ lo@aﬂgg‘ﬁ

28 cantlaculasieviede sigitiosiced ﬁzlﬁluﬂﬁg}lﬂémdﬂgﬁ rhtfb 6ieS]DAtdaﬁon to sodium ion,
cat@ eactl ons. Dependiing on the ty £
2 prg é%’é‘Pﬂ@ op gnay beyyfiaienth Hrinprebursdribadatie oabm@ﬁqmag teast 80%

30 N @ oh SR baiupidyHyd el Sorlsa88/02 tarlBhA fons. As used

31  herein, "predominantly in the hydrogen form" means that, after calcination, at least

32 80% of the cation sites are occupied by hydrogen ions and/or rare earth ions.
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8 it can also have high or low nitrogen or sulfur
inpurities. It can be appreciated, 9 however, that in

w@emagd34processing will be nore efficient (anelCT/H82004/007754

et I = SR |

catalyst nore 10 active) the |ower the netal,

ni troge nd sul content of_ the feedstock. 11 The
conve?sék?ng {%éléwﬁﬁo‘i?&é’éélé%d PIEAESTES ‘Qk’éar P%?&éous

Ib Mo ckE m@@eg@ﬁfoonécgl %&Eﬂgﬁg AL RN Bl gbﬁﬁ&élaﬁ&@m be

d, novi ng reactors dependi ng on
1 3Frarh enany pleferafit sonees sschdmssiirgadpetidienrt drantidrat feopclopetroleum

E%@?@ﬁ%ﬁﬁépﬁﬁ@@ﬁsﬁw%ﬁaﬁ‘aﬁ SRR PRI FaR O,

[ANastidifsdlstoRRs AR ﬁ?éécn@fa‘fmcgn gl cirh@n E@Htﬂhﬂ%tfe&fstock

thIS invention 16 confaihing a netal, e.g.,
VI suscepiblalto gedfticshiatytisueactions| ]g@mndmg on the type of processmg the

e I AT IR R A ———

8 THEczaniléoCtWVB dighed?| 18w inftel g2 lof Sul it Ring atiti€sC AE&AnTe appreciated,

10
11
12
13
14
15
16
17
18
19
20
21
22

condi tions which may be 20 enpl oyed when using

c doseyan that Brgsnps a@cgszlgewllm TR9TE elﬁ@ﬂi@lﬁémdofbﬁ catalyst more
CQA@%@{ﬁh@ﬂwe? ilherrﬁ%‘.i {H&g &@hﬁ'uﬂ %%Fen{ OP% gtggr red

conditions are in parent neses
Tenp. , @herceasarsion bflﬁﬁﬁrod:z&bhmeé(ﬁts Kbatlg cir bk $TacO irbardbédnvenient

oS 5z oROR. s o o
TR e i) e

s ulopending orQths cbverfian procSssandnetfdd efaperatizat i on
2324 0. 05- 205
‘(235 gg ther ref(mgloils %c&a caﬁge %%fgé%:&lp%%}gg & catalyst of this invention

PCohtalpditOd % r 00 psig
%{140 arfc?gnrgalltT égsl ac%ﬁdgl@n\?g{l:ngﬁl %‘%h%)g%mé%gl&l 1000

pddrogenasiogglehydrogenation reactions, denitrogenation and desulfurization

reactions.
The following table indicates typical reaction conditions which may be
employed when using catalysts comprising SSZ-65 in the hydrocarbon conversion

reactions of this invention. Preferred conditions are indicated in parentheses.

Process Temp.,°C Pressure LHSV
Hydrocracking 175-485 0.5-350 bar 0.1-30
Dewaxing 200-475 15-3000 psig, 0.1-20

(250-450) 1 0.103-20.7 MPa (0.2-10)
gauge
(200-3000, 1.38-
20.7 MPa gauge)
Aromatics 400-600 atm.-10 bar 0.1-15
formation (480-550)
Cat. cracking 127-885 subatm.-" 0.5-50
(atm.-5 atm.)
Oligomerization 232-649* 0.1-50 atm.™ 0.2-50"
10-232° ) 0.05-20°
(27-204)* - (0.1-10)°

18



al cohol s 0.00345-6.89 MPa gauge |sonerization 93-538
50- 1000 psig, 1-10 (204-315) 0.345-6.89 MPa (1-4)

W@ angeodsy! ene 260-593 0.5-50 atm 0. 1- 100 PCT/US2004/007754

1

10

llay

12
13
14
15
16
17
18
19
20
21
22
23

24

25

i sonerization (315-566)2 (1-5 atm2 (0.5-50)5 38-3714
1-200 atm4 0.5-50 2 3 1 Several hundred atnospheres

4 s—phase—+regetion 53 Hydrocarbon partial

G J .
p'géré ."E%G 4 Liduid pH8s®0 eact| on (?'1@5%&/ 8 Ot her 0.5-40°
pAOMAHAES condi ti dns and paraneters are provi ded|bel ow.

Fpudepsatinzkifng |10 Us160g538 cat gl ys0.5v#000sigonpl i ses 0.5-50°
Salcblils pref er ablly predom nant |y} ionng3iae-6lgo tpdr ¢gen
prm and a hydraggenati on pronotier, heg”-h\{%epetrol eum

PEbLAeALat]RETST 0GKS, ™ 3358y CI 1 C [STOGKS gl Bt e 110
y4r ed|usi ng (1-4)
ne 13 process g¢ondi nd cat alyst 'co 3ne1£‘s
t

¥

closed—n—thefaterggpatipned USSR on .
311806 and U $. PalbitRg. 5,[316,0580 a8 The| ~ 0.1-100°
VEPHETEE0 NG catlal ysB45860) ai n |an efF-Eatthie anpunt €F5-50)

r
9

S

f

r

hydr ocr ackat e charge fztog_ gy can be,
t i ons

d

4

h

at_least one 16|hydr G8e¥H{i on donpok@®d atof.’ t he| t ype 0.5-50

commonl y enpl oyed in hydrocracking 17 catal ysts. The
hydg o en%t i(%n con(gogent_ is generally selected fromthe
gro‘%ﬁ) By hundred, amISBRSTSS i on catal ysts consisting of one
or? OB haf®taaksoef G oup VIB and 19 Goup VI,
including the salts, conplexes and sol utions

conl¥drasarbos partial pressure20 hydr ogenati on catal yst is

raf. Ly selected fromthe group of netals, salts
gnﬁﬁlﬁg@%é%ﬁepﬁegébog t hereof of the group consisting of

at’> wWegsst one of platinum palladium 22 rhodium
iridium rutheni umand m xtures thereof or the group
c dRdpKieRsiipngongttions argt parageterseropromidsi delownol ybdenum

cobalt, tungsten, titani Uy hrro L um and m xtures 24
thereof. Reference to ther%—%ﬁg%lly active netal
or net dlsing s chtalyeneligich tompR&O SBASSS, p?e'i’er%bﬂ?tbr@ﬂ:otlﬁharﬁfg in the

tals in the elenental state or in sonme formsuch as
258 ?orgh |a¥1$ azlydroggnamgl Powagtgn hgayy petroleum residual feedstocks,

PSRN SRS BRI B
process conditions and catalyst components disclosed in the aforementioned U.S.
Patent No. 4,910,006 and U.S. Patent No. 5,316,753.

The hydrocracking catalysts contain an effective amount of at least one
hydrogenation component of the type commonly employed in hydrocracking
catalysts. The hydrogenation component is generally selected from the group of
hydrogenation catalysts consisting of one or more metals of Group VIB and
Group VIII, including the salts, complexes and solutions containing such. The
hydrogenation catalyst is preferably selected from the group of metals, salts and
complexes thereof of the group consisting of at least one of platinum, palladium,
thodium, iridium, ruthenium and mixtures thereof or the group consisting of at least
one of nickel, molybdenum, cobalt, tungsten, titanium, chromium and mixtures

thereof. Reference to the catalytically active metal or metals is intended to encompass

such metal or metals in the elemental state or in some form such as an oxide, sulfide,
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2 anount to provide the hydrogenation function of the
hydr ocracki ng catal yst, and 3 preferably in the range
w@RooRoowD. 05 to 25% by weight. 4 Dewaxi ng 5PCSBESHB4/007754
preferably predom nantly in the hydrogen form can be
dr ocar bonaceous feeds b

R R e
ell‘a‘lggl::ltl ¥ grcl)vrz[%ér t!(i)ll\@/ gg&%g%ﬁa%%%f f 8?1( oﬁthev\l}g/ﬁro(zfmg%d%tal £, and

3 t hpre\fﬂxlylyﬁleﬁda rasgecafifran DO ths% B5S¥eight. under

i sonerization dewaxing 9 Cjndi tions. 10 The catal ytic
dewaxi ng conditions are dep 18 n | arge measure on

sthe feedszlk, Hﬁe@é}aﬁ ?réﬂ%ﬁf‘n&h ngﬁn%'l'h/aporggﬁ Yok %ﬂ&%used to dewax

Hydrogen is pref era presen in actic
6 zohpdrdearbonpcedus fcalsdnly}se]ectmbéy\amavglgm:mgﬁ shaiitlperaffins. Typically,

7 SoprenrosboatSEet BB ue Semtinut el Bimbmd (Cmmerrbis By feed)
8 baﬁvh@ﬁ ﬁhe(v@ax@ﬁ@ed fb‘l:oht@ct@d JAh SI-b5 fider (Shrdaich &ég@ixﬁlg

meters/liter)), preferably about 1000 to about
9 20c@EIi®EF/ bbl (0.178 to 3.56 SCM liter). Generally,

hydr oge j arate roduct a
0 ecyel e}ghéfmo t%]ﬁggf%g 1?%%0"%5[}938 aﬁ%ﬂ’@ﬁ enf ﬁ’elﬂﬁglﬂéﬁ‘?&sure on the feed
11 i nadeddad p@hthe dbdir@iBsou@ bbint. MEWH SRR gékﬁbﬁ;ﬁeie%gﬁﬁﬁgreactmn
crudes, boi |l i ng above about 350F ’i 18 i cal

12 de%Raei g8 F%%Wsdqwmgamwh h@m%&gamgocf@ atio is typically
o PISSEAL A S AL SR PSTARL L AALONS SOl 0
¢ S it e iy i 100 o

15 1y GEERCR LRl 1788 SonockioW s s aneta, tamsigen vl soomareted
16 psfrc_néghé1 %gag%’t aI%g g% tyMD a)to eggarc):ﬁ\ﬁ ?{)1?&! y%;prre g%ﬁktaél{gﬂclude light

17 SSpsed, hwy@aemmmemalcms BBiYing pbé v ibloliy3 SOORY &7 79CH
hydr oge at| 0 25 conponent of the type commonly
18 enpl oy e tYRicR) dRAR¥IAG Prosgess 1y thecatabigic demexing of a hydrocarbon oil

f t
19 gagéﬁwoﬁg%afg Sahdi 56 197 )((:i'al%#go& i MraighPehain and
20 hysiiugh‘gﬁhﬂahclmnl dheiiyig/desvatbon? By E&ﬁa&ﬁ@ﬁ@@ﬁﬁﬁ%b&ﬁom oil feedstock in

resent in an effective anount to provide

21 %E%E%{FCP@ ev4ed glenesa eamatiary d%nm%ﬁ@ﬁ§éﬁ’e¢utiét30ﬁﬁ psi
22 Ce{b"’lbﬂ% %Hla%afa L%%@%Sﬁ -65 ?ég a{ 1%5“ %?% kl}tg?}g)nVIH

0.05 to 5% yvveght
23 amgde to increase 31 isonerization de\NaX| ng at the
reactions. 20 WO 2004/ 094347

24 E)é-ﬁ)-/e B;%B%ZS%% Elxélr dejyaxingcatpl YK iandbr epmkain a hydrogenation
25 f QohipoRshtloy t&ecWé(bdiﬂmoﬂ_lE}'eﬁl tic?@ﬁ if? ﬁe\Léﬁgng Eaﬁgl?sts 2Sec the

process and typi cal hydrfocracking con I on
26 dea&rﬁirlb@t@pned LUSQateatNmﬂ ;93006 and DI Pafht Nos § eeswswor
27 exgl%gf%s o? these ll1y(fr0gen ‘31on corr?polngltl:tor porated herein by
28 The hydrogenation component is present in an effective amount to provide an
29 effective hydrodewaxing and hydroisomerization catalyst preferably in the range of
30 from about 0.05 to 5% by weight. The catalyst may be run in such a mode to increase

31  isomerization dewaxing at the expense of cracking reactions.
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4 reference in its entirety. 5 SSZ-65 may al so be
utilized as a dewaxing catalyst in the formof a

Wo ayaie45 catal yst. That is, the catal yst conpri/Bez04007754
first layer conprisi ng nol ecul ar sieve SSZ- 7 65 and
at | east_ one G oup VI netal, and a second | ayer

Lconpri sithgfesd nwdﬂrq}mdmmqk%é@léow @C@‘W&&le eTII@S fitwe off two stage

i's v /- 65.
2 RS AR SR B RGBS, B
3 PaNen4 OB 594 ,i8s46d ¥R, 1, it 9% dVIillke, vﬁﬁpﬂi Bibesrp@rdted 13z by
whi.ch i.s |ncorporated by reference herein in

4it Eef?relicee‘ﬁtl"isregtlﬂfty The | ayering may al so include a bed
of SSZ- 8§71
? desi gned§f oér5 Xﬁﬁ‘ t %ﬁdl ?zg@ (ragg E?\ﬁ%}h%% 8?%%%0? I ni fs%ﬁnl%nrbtgf.a layered
6 130%Zst6 Sheeig, the satalyet aosgtisea feshviyer edifipriviige@olecular sieve SSZ-

h t 14 c ndi ti ons .such as
7 e o b Thame i fihe S5m0 b omosing £ ced
8 J aglyinosilicateRo oS4 s‘iéire@vﬂl&?ﬁ Rhéie Shape! selectdt by | in%lefglar sieve

i ncorporated by reference herein in’its entiret
9 | t S$4-66¢f {lha uskeef lepdsedcatalysts & disdlabet yul k) Patent Nn 5,149,421, issued

o SRR S S0 Bt s LR O R

11 hyﬂﬁ@ét!yn T8Bidygrisg 8y ald 1ﬁcﬂﬁt169£b eSSy AT8S) 1@5&6%&@%&{ Seolitic
or after the dewaxing step, and preferably after.

12 Hyemeranapisterigged foreif prdwdrograskingee théfdroéimﬂhmgaer at ur es
rangi ng ur.es
Pt rom ab%éuit %4 pnggetg%g%% et"%%dgﬁ%ﬁgesgmf dg}g @@EE%OG}{ under
14 I\/Ra)ndﬂﬂ)ng aurhess thdse sipeiged/ il 0CS. tHagmt NoHEYB 1,598, We@8d January 1,
and 20 and a. hydrogen recycle 22 rate of

15 tﬁé%“?%“ﬁ@b Weeh Byhequoonied ygefsrarpe Sewin ﬁntléire)ltlrety
16 The hy dit QASRAtdeeif t E%l)’dsl%yd?%é&%c&d?s%%ﬁmgse redSitdd's as

enough not only to ogen
17 dilpidedfimshing)do puiduce inmnh gsbleiewdxetyodietsp s eytiroffishing step

| t 5 t.ent. Suitabl
15 R 56 SetP b P IoR B b effe dPuue rispmAgrolpeblsrattr.
|
19 !\lg{%/(ﬂ;g%%%%?g?se gpr%?/ll}; éﬁfél?lgtﬁ%/gyﬁg&;peljaﬁg?s }aﬁgg{lg ol abc%ut Wk 68c 1o

20 27abdhte3409Cravpiessusds fign ab&p 400 b@m@ﬁb&it@bO@) Ps1gf(29§'2d @7 MPa
an ac aEt ably stable product (e.g ricating

21 i ga18%i3h SRACE XRIRKIEES P Mb‘?@WB@W‘é@ 1famdr20h1§1d adydwgke tcycle
22 Str%%? aE&RQObQ ??OO %FMW@%H % b%7§d nd | Eﬁ%ﬁyc%&genatlon

tend to form s udges spontaneousl’y a
23 Lubelyst bmphyecbmuptrmnedenwgh Botsuly G&hycﬁogerﬁtéatﬁ@bﬁﬁna
nade by isonerizing a C20+

24 0% ‘?lFﬁPSr aélélc?oﬁﬂi gf%g é@f ) bRyt DU alssyredseq the armanatic
25 3ZohéeH Qﬁﬁﬁbfeq{yﬁ}c%@ﬁiatﬁﬁl claﬁﬁ& ar@@%cgsgqjﬂ\/%l % &D&ﬁgj&%ﬁ ,?21 594,

Al ternatively, "the |ubricat’ing

26 pdssueshByd), @W’@Mﬂh‘ melyictbis ineutporhted hydefoesnae kéteth infts@ntirety.

h b 2 feedstock t
27 o O BoppbieL ey s SO I Pregh (0.

28 Caﬁb’ﬂcﬁlh &il) sinced %‘}6@( 8udtdBrepith oM
t enper atgljr ej onc ° | eas auou?r EOOF%(%ZO%C O&ac ed StOCkSthend fo be

29 pupsable & ¥if ang bahtaind tand1s forsi gudges ap@uane:eoﬂgz apd igickly.
30 (0. 10%eah I%a%’é‘ pl%laogr%(ei)usmg StSQ-65 . For example, a Cy+ lube oil may be

31 made by isomerizing a Cyo+ olefin feed over a catalyst comprising SSZ-65 in the

32 hydrogen form and at least one Group VIII metal. Alternatively, the lubricating oil
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5 presence of added hydrogen gas with a catal yst
conprising SSZ-65 in the hydrogen 6 form and at | east
woer@4/@@owp VI netal. 7 Aromatics Fornati on 8PEBHESHB4/007754
can be used to convert |ight straight run naphthas and
simlar mxtures 9 to highly aromatic m xtures. Thus,

1 nomaibe amasiedyi hydrdoyackingris ladydisistacking zooe hpdrocarbbassous

L] boj | i ng. b baut 40 nd
2 P ReThREL o 3k 2 BB AR RO b P ey
3 havbwskife SelFtadnt hed tehipeRaire O hABR AHANBDITS(2H4°C) and at a
cont ent gﬁcont acting the hydrocarbon feed with a

4 capessse ot baprabsithi BztoeBout 30009sigl(®. 1B, phEsidahge)tin the
5 GePlegice SRR RS ahd vl Riahefr BEERYERE 55 fn tasgrvdrogen

6 SStorfiband 1 1ckBiCore@vap VO m&aAt al yst preferably contains
a Goup VII'l metal conpound to 16 have sufficient

Tactivity for comercial AgpmatigyFoymeationyV| || met al

conpoungqas rejn 4 ni. t he al itself .
Sor a corgrrSJ%Z(sr? 3:5‘3?%8 r e%df{aec?ﬁ{éé}al Egg%lgh mﬁ&ﬁlﬁg&%&}nﬁ sgitlgrgmixtures
9 antb hipldyrarenatponbdsres. pTiats forfmal pad 410t Brandhell dHaiddum

or_ conbi nations thereof can_ 19 be used. Rheni um or
10 | Rydspeagbensxpigfaably dpvpg 2 haifingrangepbovesawui A0°C and less than about

co o0 Wi th 0 th oup VI1l netal .conpound and.
1 COBRELLO8, Mok e B b B B
12 Pr ediért &4 cBRfadling the BYd@obabén folh Qviﬂl@éﬂ@él?/é%fco@bﬂkﬁﬂ ¥klles. 1tis
metal present in the 22 conversion catal yst shou?d be
13 wi elpe possihde teotomuert heavigs fesfds inge BTX pefiaphttiataye dativdtives of value

23 L0561 Q- wei ght percent, preferably
1 0.%Jn{l%%ag&g\tteﬁoéﬁrgglgﬁscsén%‘ 241t is critical to the
15 sel ect | Viee gunedistdn amlgh pRTQABIY ic68taind alRip VIHUASAI dohdund to

that 25 the conversion catal yst be substantially free
16 of haygisptticjent pefivigndanparamensial neg tBwOroumyLl metal pempound as used

ul: ' ' S| 0 kal 4
7 OSSN I L o589 A 1 ot e
18 cadrel theit cémpeurdf, atircind, paAadduk nainiridiunt, e cambina®e® th&@of can
af or enen foned 28 U S. Patent No. 4,910,006 and U. S
19 PoRlEangh ciguRQf Uy argixiuge thessof sy abte Rsrussdighconpuetion with
20 MefhB ) '
e 991U ATl SAID T mon
21 sipefsried switd] igplatitnen s The tmntitalf IGroty F¥Ell afctHpirekedityin o y

. hi 3 i ljica:al.um 1.0s.. 22 WD
2 SR bie P Rt a5 Bt ormaar g i i sleRig catalysts,
23 Hyf610 GBERDO Lo e EhE QB B&eﬁre{%@y gatg b}S‘dvéi%ig géé%ent.

cracked in the absence of hydrogen using
24 pr ef er dblsyerisicalde thasetactiye produsteonyfdrayaticsiio nsafuldyudhities that

SSZ- .S, alytic cracking _catalyst.in the, .
25 aﬁlszné g%}g)eg ckiécea%/lgsft (l))g gﬁ@s‘iaquiléﬁ% %ng g?dwg;orbeéiag%%q, Bg; élaut}'aﬁlzmg
26 cahg tiotdculan stk Withladbit nfetal e. &1 akKli Rebtal, compound. Methods for
27 rendering the catalyst free of acidity are known in the art. See the aforementioned
28 U.S. Patent No. 4,910,006 and U.S. Patent No. 5,316,753 for a description of such

29  methods.

30 The preferred alkali metals are sodium, potassium, rubidium and cesium. The
31  molecular sieve itself can be substantially free of acidity only at very high

32 silica:alumina mole ratios.
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6 catalysts, e.g., any alumnosilicate heretofore

enpl oyed as a conponent in cracking 7 catalysts.
waypioed3iy, these are |arge pore, crystalline PCT/US2004/007754

alum nosilicates. Exanples of 8 these traditiona

cracking catal ysts are disclosed in the aforenentloned

1U.S. Patent 9 No. 4910mmgmpatent

2010y conamenton Erhiielndl Sl FilRygY a#écﬁw pagiegnoe of
3 of hjdiegeCading $$@6$§iﬂeﬁ5ably‘5prbdmﬁﬁﬁﬁﬂ?iﬂ fhe hgﬂmgem faapout

1: 10 and_about 500:1, desirably between about 10 and
412 aboulViEDGSZ-6hisared avn (lalritwerking sufelyst ip thaebsarseot

> aotiroBRY (Tl S g b By b7 AFhUTRH sAthAqicorh Bfiing

6 t r edallystoreag., anbZalamankilioge hmmmrangmdb@ afddfripbﬁént i eracking
exch ed V\Atf}r%wg earth ions to nodif
seF%@V&x‘m Typically, fhese aredage ﬁ@rec&rtyaﬁail@p@lw@owymt%|Emples of
t
8 enﬁk?é’t%hlﬁ%ﬁaﬁ‘ cALki Ihg%g%ﬂ@fs%r@%b&@se%ﬂe@{o%%ﬁﬁ%@eﬁ%g Patent

See t he aforenent at ent
9 U. Bo. At @006 481 M. PateBllSe 3336f768. SWmenpl teslitdfnaberatking catalyst

10 Cab S EPB AT oRE IO IAC Flgh JPoaI i Fodo Frouz-65 i
11 | SRHRFIR UeBvéeh dbBut 1210 brfd AB6HE SRRT RRERab1y Baw%eﬁ 1?16&31 10 and

nmeans that the catal yst can operate at relative

12 22atoshpel: At nretsrabhy bﬁwneahmﬂ;/ Azl @hdutys 0f lawod saolsi ]ghfeyably is

br hed f.fi en t.he .cat aI

15 or St R Bt sl g bl iepyAF wf g Baiiona
14 24craglans célhpdineﬂt fnqy Bt ey ioh e&Bhdﬂg@&l ngththR! éélrtﬁ %hshs modify

achi eved when the catalyst is run at a 25 high

15 octelgslvitps The present process conprises contacting

the is at al
16 conpri glﬁr% élé@ﬁi}%gatfﬂggt? h@@&? l%gedzm o an Hl%gamc oxide matrix
17 hyamgeaeiiorSet emmrwmnu&aedjrssnmema% 01@1@9)%} dnd@NS. Patent
run fraction,

The f refer blyallght strai ght
18 ﬁ?uf@%]ﬁ% Ff‘n‘éfﬁusl?@étraﬁ‘c@mmn@étszsoF (-1C to
121C) and pr efer ably from60F to 200F 30 (16Cto
19°930). Preferably, the hydr5e&eHzioeed for the process

20 C Oﬁ'pf | SEige 1?‘6&11‘[ SathISEtanhighly REDS M l‘ﬁghlg%efe@u@ R otRtizing C4 to
drocar bons

21 ekh)ﬁffgqgfg?qvg)éi 5‘ ﬁg;gc g\g’afl r%ngg}g? g’g&a@éﬁ‘% carpapeygte at relatively low
22 2&%@&%&4%&%&&5&4&%&1@&7@&«% Highty §ra‘ﬁ5§écﬁ5a§‘§flﬁ sto

out th | sonerization reaction I n resence
23 o Cose P se CRRBFEABIYIIoR) BBt sredit T komigh seectivity

hyrel 6429 €tin taQ 1N P &b
R PR Aot A e g R

25 gh gctents af orenentioned U.S. Patent No. 4, 910, 006
26 and U. Sl‘hetfﬁéﬁﬂt pi¥Bess 2o %ﬁse@%@nﬁa@t‘in FAhe 1§oﬂ{e§1!2§t'ion cataI}Et ie.,a

27 dl SCE sion of isomerization process conditlons

f FRIMPHERY SP4-05dp dhs Imdrqgep e yidha hydrpwbcm fesé pnder

28 pflﬁﬁﬁé‘ﬁza‘tﬂﬁ‘ Bodd®@®shs. The feed is preferably a light straight run fraction, boiling
29 within the range of 30°F to 250°F (-1°C to 121°C) and preferably from 60°F to 200°F
30 (16°Cto 93°C). Preferably, the hydrocarbon feed for the process comprises a

31  substantial amount of C4 to C; normal and slightly branched low octane

32 hydrocarbons, more preferably Cs and Cs hydrocarbons.
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7 preferably contains |less than 10 ppm nore
preferably less than 1 ppm and nost 8 preferably |ess

W b@a/ 091317 ppm sul fur. In the case of a feed wWhPChUS®04/007754
not already lowin 9 sulfur, acceptable |levels can be
reached by hydrogenating the feed in a presaturation

110 zonervé ﬁf&aﬁly@d@ﬁﬁf@ﬁm&gs&ﬁé@aﬁﬁﬁ r%{ﬁh@ﬁhﬂ the presence of
resi stant to_sul fur poisoni a%i See t

2 af BYdipgsit i Topiserbly: Sydiogenjsrad tozglm@hm@eg%m hydgpcarbon ratio
3 PatigmticNer b&wadifo.8 %84 floH,A1¢, qﬁ&ﬂa%efeﬁagl}nb&&e@ﬁl m @H /HC See

thi.s hydrodesul furization proce

4 { otheiaTemeNEoTRALY Sgrent Nee: 94i40% ﬁ%d Wa‘i é’ratf‘élb o t31617 53 for a

5t hﬁlr{hgﬁailscusalfamG@l@hﬁéﬁ&a@rﬁo&ws&ﬁﬁ@&mmI ch are
SU|tabIe for hese purposes are known to those 15

6 ski | | edd ﬁWtSHlsfu’éfeFd 1s1e5pggallyrprafeged inthe presgpigraggsenlhe feed

7th refe?&lﬁ&)é%taﬁ@'l’es@%ﬁ% @ﬁa%drygfe%&aw 164 ltﬁdm ﬂfm alﬁ Jost
he af orenentj onéd Pat ént

8 gggr%@:r@ ly ﬂf§§ &han O gpiNg sulfurs 1 thegpase g a fped Mq{@p not already low in
9 d ' éiﬂﬁﬁ Selc@ébt%le T@if"eﬂ%‘ﬁ b8 teabRapA) l'i‘}gir@) éb!n§tn§g4{h@ lféedaiﬁq presaturatlon

ke, 19 ‘and regenerating 't he catal yst
10 co?RP@r"éhﬂbﬁ hﬁ%r@aw&ltlg 5@télfv$r‘ﬁlﬁgly18créﬁstam§ salf@rmmng} ISee the
11 Meiftent@RBAMTT.J. ?ateﬁthB 281 (500 dnli 188t PAEH NS 15Y3 160753 for a further
conmmercial use. By Group VITl netal conpound as used
12 2 odiggysgioR Of@lﬁM?dqsﬁmlan PFace® f or a conpound
13 ther eof pt iTHRERNSIR Mhit 'the’hﬁ{%bgeﬂ%&a'aﬁd tireSwABLedniGHt be the feed.
conpounds,” pl ati nu pall adium and iridium or
14 ¢ ohrBRlvAlSiaBA $ragsesee whichzse swighlsoy hesr PrRARses ata knewnttp fhose
15 MeykidSia th€ased in conjunction with the noble netal.

The 25 nost preferred netal is platinum The anmount
16 of Gr ouft Wperr@t%ﬂopslfaé%ﬁhe patalysiecan beeosps/dgastivaied by sulfur or

17 Caécﬁdey Ske ﬁfé%f&@nﬁﬁtﬂﬂeﬁhﬁ 9. B&t Y. mﬁlofo% Qﬁd @J‘ S. %?enk n

sorrer|2|n catal ysts, 27 from about
18 welNght3 Haef a figithar disswssion i matods of rweo‘gng ﬂp%md@mand coke,
19 ngﬂgggnbﬁﬁngﬂgg chiapgal kyl ation 29 SSZ-65 can be
used in process for” the al kylation or
20 t r ansal ]219‘9 enveisiopfeatlyst pofuriraenteing pditoep VBBmetaitrempound to

{y
21 g&l@fz@ ?ﬁfffgﬁg ﬁc%tgﬁt% ﬁpwnﬁﬁfﬂﬁﬁguéé" GB};"G% VA1 fﬁ)égﬁ Q&ﬁﬁ&fﬁﬁ as used

22 poheyain s megit dhamptal HW@@egomus@there@ﬁ s %h@ ﬁr@m wgl noble metals
23 a0gfltheit @&ﬁﬁmﬁfds | 828D Phfid B! érﬂluihguﬁh ®p @oﬁlﬁﬂlqjcl&ﬁsocﬂé'eof can

and |n th presence of a catal yst conpri si
24 s ypsd. Bhelsmaelé t@anasaqtl@bbmseds@aommctmemmt.hgnoble metal. The
25 befg@neetiaens &l ity ﬂé%ﬂfn thf@ vgﬁm'@&@éﬁee&t AP the

descri bed above and renoving t produc
26 f reomvempengakabyst souldbe Wz@@nmkmgwm@szmmmtalysts

27 1 f&h 2bbet. e, O’Wefghé‘g%%bér% ?fffemgy §245 62 \%ig . %E}t.

si eve should be 2 pred I ts hydroge
28 form It is preferre&lﬂ)ﬂﬁtﬁ_@ﬂtﬁama vidtient i on, at

29 | east Sk ABRYHH bé E%%d(fﬁﬁ Rees ﬁﬁ&e%ﬁ@lﬁ%ﬁ@'ﬁﬂfﬁgyﬁqon of an

hydrogen ions and/or rafe earth 1on
30 srempiehydrocaseo: Hedireesss eronprisee aentagting thmar@matta)hyfikecarbon

31 with a C; to Cy¢ olefin alkylating agent or a polyalkyl aromatic hydrocarbon

32 transalkylating agent, under at least partial liquid phase conditions, and in the
33 presence of a catalyst comprising SSZ-65.
34 SSZ-65 can also be used for removing benzene from gasoline by alkylating the

35  benzene as described above and removing the alkylated product from the gasoline.
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5 al kyl ated or transal kyl ated by the process of the
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5 Ci SHDIAtRING tns Ayl Med by BRSprbfas 60fhe nﬂbﬁﬁ@n Hﬁlﬁﬂ% a?cﬁnatlc

|nst ances where pentenes are desirable. The preferred
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17 T Olol BBt 4 caABon ABmBT PEREafply, InBAAE ﬁl?alf(ﬂeagoﬁgt‘?#ﬁﬁrg bons

pr esent i n stoichionetric excess. 25 prererre

18 ¢ hRE U iy rh and EeTisralls gFemmatisdyRes cerbenbsucines ¢etbaltbenzene,
19 t h@iétﬁy%zéﬂ% GidthylRetRY16¥ERhe gcgéhffl?@hgle? &f)?(f:p be%edlﬁ

foulin The reacCtion tenperature nma

20 ¢ odlewoaﬁto(l@@e dibutgtbsmiene mndithy B molyélHWFaromatlc
21 (1dMeodafhohd 4fd the ARG %@ﬁ‘zteh%; )Y %éﬂlraﬁ%l [‘p?FT‘% ?%Algﬂ%ﬁ aromatic

sufficient to paintain at a par
22 j phyglrerarbangs fisisgprgpyiberggnal yst fouling. This is

23 typi cal\wheR Qlk@ﬁa'tlgn §Othd g%eﬁsdoﬂdlécgedg g‘%chgn Roridftiid¥l aclre as follows.

gauge) 30Q dependi ng and reactl
24 t ehyscFramgiiehy bR fe?‘il pouichle prasans itf $t@1|¢1n03mt11coexcess It is

25 S %@i%ﬁ%d ifat %Q)leﬁ(i‘b.‘t'io%f QHItnFt‘l&s tH HRNL Ve ef %harﬁ' tﬂtﬂ{/@é{};&:‘% prevent

an hour. The wei ght hour 2 space ve
26 i rrepigreaialyst foplings waaﬁ@@y te@memﬁmayamkgﬁoﬁ@néoawoaﬁ@@

27 3%39"(9{0' 315 &rfﬁ%lé/@@ﬁth)o @P°p Eltﬁl’@’ 8& %ﬁg) h?ﬁ'é Lifon pressure
genera 1y "Wl fange 0 out Egeodyp
28 WS 2@@496@9&3?4@ tOomeinGE aUlee 7 Pattial ligWifl@hase in order to retard
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A i, T 0T R L Ay
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32 space velocity (WHSV) in terms of grams (pounds) of aromatic hydrocarbon and

33 olefin per gram (pound) of catalyst per hour, is generally within the range of about 0.5
34 to 50.
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4 315C), but it is preferably about 250F to 450F (121C
to 232C). The reaction 5 pressure should be sufficient

W oooa@d438ai n at | east a partial |iquid phase, pGgPUSENI/QO7754

—
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in the 6 range of about 50 psig to 1000 psig (0.345
to 6.89 MPa gauge), preferably 300 psig to 7 600 psig
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Hsp.¢ho 2611. athe rea%ueﬁ&%pebﬁﬁre&}W}aﬁg@ﬁS&Sa%uﬂM°F $o 600°F (38°C to
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e. group torsistisgof (h@@SZBbIIBeWHI apch 1A Ioﬁﬂie-fﬁnbdicéli’&ble Preferably,
Typi cal 2 hyd ocar ns other fhan nor 0
o B s G RE 0 o G o B TR e Fpous 05 to 5%

thgpwggﬂtstrean1 These ot her hydrocarbons may i ncl ude,
e.g., al kanes, other olefins, 24 aromatics, hydrogen,

aﬂd |P]ert gases 25 :Pé@@mﬁ@i&pl cal ly rray be
or . ety et BT afieBRe iebe A R e oy earvon

c rmamn@mammg ef lbdsy Qﬂé Ch.ydlefiid] grifferably @@m; Abrsal dRFM! more
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netrpiprabliene bgmen%t N@fmah Ridene Qeuseﬂfm ﬂémpeplﬁsauw myans all
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stream pre a| hs a
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5 weig ercent normal butene. The terns
|stg %qgﬂrﬁ EL Oﬁw hydrogrharsiaay ins6ids) @&+ Alkarss, efler olefins,

Usﬁ&nhﬁﬁselﬁd}@%&? Mettkadddl S specification. 32 The

process Is ca out “under isomerization conditions.
The hy dFIwc&edasirearrB@pfceléﬂmay be thet effitiead fiom a ﬂuaipcmxalﬁha&eackmg

th a cat S risin SZ-65. The 26 WO
Dy BB e R Bie b b Tid SR chofing vpb ofluent typically

C ohiaBft Dot ALOEHwRIhY €
SRt 4 50 S A GO E n

f rediycb @(lﬁllca?l@@FnﬁamS eﬂ’@d@@ veigR peBEnt BraeP@)tenearithedbalistream
hg’)%gfﬁ}eag),l n ams éﬁqeasg out 2? we?gh{ percgn% rﬁg%aﬁsbu?ene more preferably at

least about 65 welght percent normal butene. The terms iso-olefin and methyl

branched iso-olefin may be used interchangeably in this specification.
The process is carried out under isomerization conditions. The hydrocarbon

feed is contacted in a vapor phase with a catalyst comprising the SSZ-65. The
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15 paleaxstmyl "Hreebedl%diltheeoawijzdt ean movéZﬁp\pzﬁﬂtok dowavaitd) el‘he mole percent
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18 restore ortho-, nmeta- alylde lganaiziibenes to a near
1 equi | i E%ratl? At the sanme tine, part . of the
ethyl b alsg peys PRIPCTSE A FOTherZiRh st QT pote orylene
20 XMb@RAES 1104 Ck QroPiA1d Yeddso WBiafhordi R, Besl Ia}id ﬁ}f}?érf%qﬂ B¥-atio

28 filtration. The isonerate is bl ended
21 f apgroaplying the eqpitibriveuvalne. dampeaiticule, iletei 1sdmezhztanom Sneéin

h duct
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24 3 C@YSE%P@@OG e ceyrifratigm r Biyanotber ligher &ropf tha|ckxstadﬂem égthen
25 LB bAGRE50 izl SR G b Bt et g
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C;)fdro @F flon/dqﬂé, enaﬁlon component sel ected from
27 T Haygyiis ¢ iogieaes or tpapdictswhigh aranppidissparated by

28 eiﬂ@ﬁicﬁﬂ IheRsRhdrd R Encﬂa'd%ﬁ{ fresp) eﬁ&ﬂﬂhy%ﬁabfﬁ%% @Jrea%

conponent is neant t metals an conpounds” ueh
29 adistiMed bsremade advyi anddight by-products. The resultant Cg aromatics stream is

30  then sent to the crystallizer to repeat the cycle.

31 Optionally, isomerization in the vapor phase is conducted in the presence of

32 3.0 to 30.0 moles of hydrogen per mole of alkylbenzene (e.g., ethylbenzene). If
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5 Optionally, the isonerization feed may contain 10 to
90 wt. of a diluent such 6 as toluene,

wao eioae943yt benzene, napht henes or paraffins. 7 PCT/US2004/007754
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art. TyRiiCalyeERl itlﬁ@@SZ%!éinia[é%'b‘é%%ed%dcﬂggﬁ#%ﬁzﬁm AL
and net al Cé)tl ons including 18 mxtures of the sane.

Of biahehedephiacilefsirviap fiom atati e 21 pad piebudtdy 2-5 carbon atoms.
TR DT I T
Mefvhilch ardfheffl 63 B3P flels, PE., EAB1iRES! PeHsElidARERLing s@ck and
zinc, and Group VII1 of thé Periodi @ Table, 21°e.g.,

ni eheaticalEne of the prine requisites is that the

nol ecul Leve have a fairly l.ow 22 aromatjzatio .

act i vi t e PHEOTer IR Storets hrrhgrish pap i B glefiadectiock in the
pr gedeeechrilguiicihas®nih a2adtalyRbconaiie $SP4wby wei ght

This is_acconplished by using a nolecular sieve with

24 cont Fiat meleceler sevcaanhary thegriging! cations pssoeiatedgherewith

a : rej r . 0O .
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t est knOV\Pinthe grt, e.g., as _shown in 27 U.S. o
PatETTeRG! S SyBD, 67 theirgrladng Bistalineations, partgulas pesfowsnee is given
etio@htiotrhethis sd, ds Q%r@ TeRith e@ﬂi,glg%ngﬂééefb%fcﬂrﬁ, QXN%IES metals

reference. If required, such no ar sieves fmay

2 ofdlonp Meef thy PeiwhnTalge, dyy, zise and GroqoWlig psthePeriodic Table,
process, Qr ot her nmet hod which 30 may occur to

oo < K o e 4 R feagierc AP SFHLEE e ey low
32rSnéti o ABtAG, U8 Sfh WRick BRIBIRAL bOMBMafld BB is not more

al cohol s havi nggli_ to 33 10 carbon atons to a gasoline
bdhan alepup 0 titbyhyel glic dibixois apropehlishedipmpins s nylevuloe dieve &ith

WO [094347. PCT/.US2004/.007.754 . 1 al.i phati nd
SR P e el ot Boad ooy B BBty 128 raferably from
Padbett 0.2 tdNgbouB 188)4is hEdsurbSBY RS abidtto@rackhlexbfe But t er

et al., describes the process conditions 3 used in

this proWbsyalugiare defzaddmta standaptissidaoamdd thearhlelsy, as shown in

h i f y tal be .in the .

ot B RIS T GRS T 8 i
incorporated totally herein by reference. If required, such molecular sieves may be
obtained by steaming, by use in a conversion process or by any other method which
may occur to one skilled in this art.

Condensation of Alcohols

SSZ-65 can be used to condense lower aliphatic alcohols having 1 to

10 carbon atoms to a gasoline boiling point hydrocarbon product comprising mixed
28



5 inpregnated to contain ammoni um or a netal cation
conpl enent, preferably in the 6 range of from about

WwW@2@®3/094345% by wei ght. The netal cations that PEEUR®04/007754
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through VII1 of the Periodic Table. However, in the
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5 di sclos e 734 i ed. 22
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i ssued Cctober 9, 1990 to Abrevaya et al.; 5,095,161
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T e
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5,321, 18
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29 P g&-gg maB}// be useJ teor the catalytic reduction of the oxides of nitrogen in a

30 gasstream. Typically, the gas stream also contains oxygen, often a stoichiometric

31  excess thereof. Also, the SSZ-65 may contain a metal or metal ions within or on it

32 which are capable of catalyzing the reduction of the nitrogen oxides. Examples of
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6 the catalytic process is the conbustion of carbon
nmonoxi de and hydrocarbons and the 7 catalytic

w0 eyo943en of the oxides of nitrogen contai nedPCTUS2008607754
stream such as the 8 exhaust gas froman interna
conbusti on engi ne. The nol ecul ar sieve used is_ netal
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15 added, and the’ m xture |s sEﬁ@ﬁE@ roon1tenperature

17 t he n1xture |s heated at refKHMonZ for 3 hours. The
18 reaction mxture is cool ed down and excess et hyl
i odi de and the 3 sol vent are renoved at reduced

pressure on a rotary evaporator. AThe obtai ned dark 4
tan-col ored solids (162 gm rther purified by
di ssolving in acetone (500 5 f wed by
precipitation by adding ez Filtration and
air-drying the 6 obtalg d SO|IdS Ekyes 153 gm (93%
yield) of the desired I-[1 (4-chlo phenyl) 7
cycl opropyl net hyl ] - 1- et Ip@ﬁ&g”m&gﬂtnnlodlde as a
19 white powder. The CQEIQH lmétﬁyl] 1-ethyl-pyrrolidinium

20 The structure directing agent is synthesized according to the synthetic scheme

21 shown below (Scheme 1).

22 1-[1-(4-chloro-phenyl)-cyclopropylmethyl]-1-ethyl-pyrrolidinium iodide is
23 prepared from the reaction of the parent amine 1-[1-(4-chloro-phenyl)-

24 cyclopropylmethyl]-pyrrolidine with ethyl iodide. A 100 gm (0.42 mole) of the

25  amine, 1-[1-(4-chloro-phenyl)-cyclopropylmethyl]-pyrrolidine, is dissolved in 1000
26  ml anhydrous methanol in a 3-litre 3-necked reaction flask (equipped with a

27 mechanical stirrer and a reflux condenser). To this solution, 98 gm (0.62 mole) of

28  ethyl iodide is added, and the mixture is stirred at room temperature for 72 hours.
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8 pure by 1H and 13C- NMR anal ysis. 9 The hydroxi de
form of
wa 2030944 hl or o- phenyl ) - cycl opropyl met hyl ] - 1- er¢myUs2000007754
pyrrolidiniumcation is obtained by an i on exchange
treatnment of the iodide salt with 11 |on-Exchange
1 Re@hm,@ﬂ g{rB((KZSFm DL} of eyl iodyle isjadded and the eyixws larhéated at reflux

2 2'? o ¢ (ﬁl]oﬁ Iﬂ%i(g%yg ()2?63 doyvﬂ%{nﬁ %esi etéltyhmdldfsand the

3 py Ecﬁl@éﬁt dteﬂﬂeﬂf@vb@di rdéuded pﬁds&&@ loﬁ adonafy SRPofikord erhle@atam dark
vvater Then, . 320 14 ion exchange resin i

4 adBcrolprad M@Séb@ﬁ@p})@reufgrﬂmr pyviEed by digeqlving in ﬁmtone (5 00 ml)
5 OV ?Jlﬂ)lvx%ﬁtbg pIéL%?ltalq%n gy&h{ﬁﬁg die%hﬁ %ﬁ{%a‘;% el dang%ﬂd%’yﬂl% the

resin cak nt o
6 I onbtamdd walidsrgivesHé3 fgnl (9384 jaeld$ ofitheldgziesd T-pr-(hyldoexpladyl)-

conc ntratio y titratiaqon 17 analysis on a snal
ey Rihy gl -etby bRy hdiniemRAAGHS 2 e pexder. gFhe product is

g Vi 6hid$ 9§f/£nﬁf13c}ﬁx/lﬁ%ﬁ yggol ) of the desired
1-F1-(X— chl or o- phen cycl opropyl nethyl ]-1-ethyl 19

9 pyr roli Ehﬁhydmhyid lfcum alel -[ rAdehdoiogshenplircgeibprplymmetivgl]-1-ethyl-

1o 2 i Beaand B Ryinf Ty Spiom reehipes treapentes e indidasalt with
11 211&%%5&% REHTOHN@BID RAD® Aﬁiﬂ 58] @a PNtk R IRLE FHESPbottle,

am de 11 4- chl or o- phenyl)

12 Cyb(l)(bgm(@@ﬂ ) afdl- [1d{4m1ﬂem¥phﬁnylmayrdn1ﬁopylrneahﬁ} ﬂ]@tﬂyl—
| ' 3 h h
s oo PPREtRR PURP s il aP TR desonifid arsr. nens Sk m of the
14 Li fntddchangd festitis REAGIRAd tHe Jo10kidH is ANHWES R nth/ es’gr overmght The

tetrahydrofuran (THF). The suspension is TOO
15 domiKteis i9teq fidieradaar the atmh qeke ignmsed with molimpl an’lount of de-

1- I
1o ¢ loplest Ny TR R i etz Srbusraidn comeptationy fifetion
17 256haffsisTdna drfalbgigile 6f e bblatior With WSRE Pk11 O The HRBoNWRRIs 96% of
via an addition funnel. Once all the anm de solutioh is

18 ad@éé mmol} of the degieadniat h(4- @hl@r@mh@nwcwlphroaym@thylhg -ethyl-
t
T G T T EN L
20 cool ed Teaurém aﬁﬁhe( I{IE—(Ahelabtdlgléﬁgl)@Bbb@p%ﬁethﬂ@pﬁﬁ@ﬂdme is
W th an ceg lg% nd the mxture is diluted w
21 1y O‘Tzi?le%met a L 1Herredur=ﬁen PEhePresTsos agisiedd o 4pblasg-phenyl)-
22 adg} ookggj ﬁrro@fdni@- -Methaﬁgnéglnaaobuﬁg hﬁ%ri;acﬁg‘% flask equipped

solut i rop-w se (via an addition
23 viyh eusechdrical lstmger a*ﬁﬂeeﬁuzacrd:nldmg;egmw grﬁll Whol.) of LiAlH, is

24 200&1]4%/ F‘é}o 34%' i 1 OCtB ?q%aé | olrllib%oslﬁmu t@gl oélpn9 is cooled
25 Pr&siiotAt§ice Ham), a%dsnblgﬁﬂ amsnnzsrew bE1- -éﬂlbﬁo‘aﬁlﬁﬁyﬁnd

the filtrate is dried over anhydrous gnesi
26 s mwkﬁpéopyl]anmqhﬂmal1ybmeﬂmon@d1@®ﬂwadan 260 ndfTHIRis added (to the

27 fi Ju%%e%gl%ngdr\cl)s-swfslg éla%rmaﬁgéi%%efi) Once e{'lpt(laie %renslée so(iiutmn is added,

28 1 -thd ide4babitls @6ladeeviit A héuyiah @RmeE YD 8let¥ddioR YFikRiré fiHdSted at
as a pale yellow oily 5 substance. The amine is pure

29 ageflweprearight. plhennige svastian selutionis radiefiNRws fe 61C fhe Beating

s0 2Ry o108 0 60 B o o i i i 00 i
31 nedtiean crhe rdastiat smarrﬁeh Ryby edtihg DED MY bf D3 % SitNEE s dgteous NaOH

1- (4-chl or o- phenyl)
32 solution drop-wise (via an addition funnel) with vigorous stirring. The starting gray
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9 cycl opropanecar bonyl chloride. A 2-Liter reaction
flask equi pped with a nmechanical 10 stirrer is

webarges4wi th 1000 m of dry benzene, 53.5 gm ¥OT1/¥S2004/007754

N

~N O W

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

mol .) of pyrrolidine and 11 76 gm (0.75 nol.) of
triethyl amne. To this mxture (at 0C), 108
1-redetionlsolution 2hptgentd § calgdéss quﬁm&cawbdnpbwclmymrmnetate The

ocrobiodstip e SRS Al Saef ey TREEE RapaSium st

addittdtien ah@ cERFRIraiRIbf thd AltfabLeit &SIt dnil (DA%, ﬁ(dld)&)fltl‘ie desired

allowed to stir at roomtenperature overnlg

r eanaing dri 144 oiﬂc»twh@mhcmlqmwlmeﬁhwtm 1dmeql§ iadpateripllow oily
t ans I Qr 8 t e
oTFn, AhsPafist R BindBuEPIREIENTT & 1R spectrl

exemegslspyrrol i di ne and the soI vent 17 (usual |y hexane

or benzene) The remaj ning residue is diluted with 750
M wat eFhepagent fml@(&lr(é&%@omh@wlﬁsrﬂ?ﬁmwﬂ-@wapléqhﬁq1. W-a

S SRghaldNeYs %@&%n‘{ib ?&%tlﬂgggﬁ%l‘?dlh@%ﬁﬁ 1'-(%&#‘@029%%

tvd e W th once wth t he
or getvpeogangerbanyl ciiloede. OA(@FLl&@ reactiyl flaskseqmdyghied rmth a mechanical

:345{5’%% g?t%’;%glé “flg’d@@gn t g 6333;@@ (@2& wh) ghpyrrolidine and
(01! nhs LYY rRhic) oty aﬁlfmet hfo @ Hu@s (& oPen108h quehioro-

solid subst ance
1- I(Mn;zjj)ﬂcwloplppmm)bonylaihmd@y&mébﬁﬁbuny] ofdHisselvetbl Afsml

¢ rheaps s KOReq Hiomfite Pt ot ot oL Bb0 Bl fioBds comploted

C Ytk ARUPRE SR AR Raoved 8 it atkdom temf@fh\tﬁre QbR HE The reaction
(SOC12) as described bel ow. To i ns of t hi onyl

chniitirg éa blmhaszemwﬁlred ligwidond m@émed precmﬂateh escqoedentrated on a
r e F gv l‘a?grka‘t re ce qr%l 1% s¥\141 N hanoh n t'il Slvent
r arP er s Pt?)f 51 Py O'6 ? 28

ux condaens
1 (iléua@llyﬂl@kﬂtepﬂ ®Ritche) Yﬂidlﬁfn@ﬂﬁige&ﬁﬂb@ iS}dllutedaﬁiﬂﬁi 75 ($ml water and
added |n smal |l increments (5 gm 29 at a tine) over 15

i Fifeeisd path; 754 mighiroform ip ﬁée%?éaterx Bmaelq ddre orgaaic layer is washed
r I t
¢ e O SO it g R Bl Pl oty od over
wednhyJrotrosodidm Gm]fdtte,cﬁlt@aﬂaﬂdrwpcéﬂmatﬁmnch mtagysemmator at reduced
bypr oduct s, taring.the reaction.

ngﬁsé%?éP |gb‘i?aﬁg ﬁhﬁ vogtéﬁ!’o YR of the amjds 2t 3 BA-c8 or%sé)hd
gags@akisebyproducts is ceased. 32 WO 2004/ 094347

PCT/ US2004/ 007754 1 The reaction mixture is then
cool ed T‘imm(éladdomemwemk)fcacleptropmwalrbonﬂrthcm@pme@nnhe aynthesis

reduc essu enpve, excess thio
o T s o etirairet BB e B it (S Blofphehy)-

( %%pﬁfpaﬁ&@r ghé géld Wil il BYOL;) af described below. To

cycl opr opanecar chl ori de as reddi sh viscous oil.

5 208 Mﬁ@omylwhﬂmi@ and 200 ml dichloromethane in a 3-necked reaction flask,
equipped with a mechanical stirrer and a reflux condenser, 100 gm (0.51 mol.) of the
1-(4-chloro-phenyl)-cyclopropanecarboxylic acid is added in small increments (5 gm
at a time) over 15 minutes period. Once all the acid is added, the reaction mixture is
then heated at reflux. The reaction vessel is equipped with a trap (filled with water) to

collect and trap the acidic gaseous byproducts, and used in monitoring the reaction.

The reaction is usually done once the evolution of the gaseous byproducts is ceased.
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\ OHSOC12 1 \ A Pyrrolidine g",1~ 1& OC C ONV
1- (4-Chl or o- phenyl)- 1-(4-Chloro-phenyl)-

W 2004493t or o- phenyl ) - cycl opropyl ] - PCT/US2004/007754
cycl opropanecar boxyl i c aci d cycl opropanecar bonyl
chloride pyrrolidin-|-yl-nmethanone LiAIH4A | ~ 1)Etl

1 30TheGeaioNniXjurt tatheix cdvderpdowd-hrd coNoentraligsl onla fotary evaporator at

2 el R ve Sk SR MR HAY wha Bl 208 Rars. the
3 CYGhARMARNEERINYh](99pbiwkb deaiFer al (4dimérdPhelyly Exanpl e
2 10 Synthesis of SDA o _
4 1-echoprogan¢caripimahghlodgeasopddigly vigeausil) - pyrrol i di ni um
cation 11 SDA 1-ethyl-1
- (1- phenyl - cycl opropyl net hyl ) -pyrrolidiniumcation is
¢ 12 synthesi zed using the syisthasé$ procedure of
Exanpl e 1, except that the synthesis 1%& arts from
1- phenyl - cycl opr opanecar bonyl chl oride d
pyrrolidine. 14 Exanple 3 15 Synphesis E}ZSSZ- 65 16 A

23 cc Te i negdg, char 5.4P 1.dof 0.6
aqueous Lpp-of—1-—>17 o ——
1- (1P &ycl opropyl yrrolidiniumg | eNQ

(3 mmol SDA), 1.2 18 gm of 1M aqueous sol ution of

Na CH-¢-Chigo-pimy)- NaOH) and-@SChibroghangf de- i oni z @d4-Cli@o-phenyl)-cyclopropyl]-
WaP BProraresarb ey lis 2Gff ity clopmrapGapRi! efforidiodi um bor ayplidin-1-yl-methanone
decahydrate (0.157 runol of 20 Na2B4Or.|1 OH2O, 0. 315

mol B203) is added and stirred until conpletely

di ssolved. 21 Then, 0.9 gmof CAB-O-SIL(r) M5 fuypred

sili c_:m- 14.7 | /Si 022) izgﬂadde_d to the 22 n

and Li4lang xt s he r§
gel is cappge st angd 38 WoRILh&APETA ¢ {
PCT/ US2004/ 007754 1 placed in a Parr bonb steel Me
reactor and{iheati@spisnan oven at 160 C whi] -I-%Q?J-ih&%-

7 at 2 43cyclomeyiHeyligmtidicon is noni tor ediciy 1KLY py rolidinium
the gel's pH, and by looking for 3 crystal formation

8 usi ng Scanning El ectron Mcroscopy (SEM. The reaction
is 4 usually conplete afteryl LRy 9-12 days at the

? condi ti ons descri bed above.E‘?ﬁ%ﬂs?he 5

10 crys$withdsisadfiSIMA il setleydip( leftedyl-¢rtopsdmilinkethg]Fpaolidtium cation
gel turns to nm xture conpri sed of 6 clear liquid

11 and povﬁ%é\;}-fiﬁzélcl-gwé? l-cw%prﬁwémﬂ@-mqhdew@opaﬂon 13

t | - 0 i .
> AR i e A0l o
13 Wi dtérts from 1-phenyl-cyclopropanecarbonyl chloride and pyrrolidine.

14 Example 3
15 Synthesis of SSZ-65
16 A 23 cc Teflon liner is charged with 5.4 gm of 0.6M aqueous solution of 1-

17 ethyl-1-(1-phenyl-cyclopropylmethyl)-pyrrolidinium hydroxide (3 mmol SDA), 1.2
18 gm of 1M aqueous solution of NaOH (1.2 mmol NaOH) and 5.4 gm of de-ionized

19  water. To this mixture, 0.06 gm of sodium borate decahydrate (0.157 mmol of

20  NapB407.10H,0; ~0.315 mmol B,03) is added and stirred until completely dissolved.
21 Then, 0.9 gm of CAB-O-SIL® M-5 fumed silica (~14.7 mmol Si0,) is added to the
22 solution and the mixture is thoroughly stirred. The resulting gel is capped off and
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8 acetone (10 ml) to renobve any organi c residues. The
solids are allowed to air-dry 9 overnight and, then,

wa@leaoemo43m7 an oven at 120 C for | hour. The reackP@DOS2004/007754

i

~N & W

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

affords 0.85 10 gramof a very fine powder. SEM shows
the presence of only one crystalline phase. 11 The
prp:lakwdtln aPartdtonrniterd eaoior podeateddRRNdwER abHH) (swhilg rotating at

12 Exanmpl e..4 ed f
o oo D erasigRoRyoeh By SRR Y L el ity oglige for
Syl foBnsiva B Staatihs Besdiron MEXARPOS (SEL@ abre\réadusn is
repeat ed wth the exception of addin O 04

smugly eempletsddter beatins Ol 2 degs apthe wendtigus @smbfétabevp Once the
Pré o?/ﬁgﬁ’l %t;.lgheli %&%ﬁfe{eﬂgtgg ‘3% l‘gplfggcctlo%él @1?1?5&16' : E‘%? %@Hﬁ'ﬁnsed ofa

| Scléaﬂfmlluﬁi ddi p@v\fdety prdayﬁatanm‘haﬁﬁﬁms &Jiltereg nhrofigh 4 &itted-glass
B- SSZ- 65. 19 Exanp Synt hesi s ofAIqu]?flschat

ssfzmefé Eile AOli@EFt%icSOi’é? ﬁrsﬁhcrrpﬂ%hly rashadayigewatsr e Ahegniipsed with
%e ny é?érﬂ&?eod}leﬁ)frg fic ?egldﬁfﬂ1 ¥1id soh(l%arg allowed to air-dry

opropy -pyrrolidinium r oxI
( 20\%&11QWndS{Bél),,dneﬂ&1 dn BV@mtdQO‘fI(IS/Ifcadlhewm sl“}mabmtlonmfﬁofds 0.85

f d d 24
ToTeR S DReboss S oMb i reaa By omE gEalinG phase.
(LR ko B 8Eeidc 5o d R CESH 024 A0 B)bd S5

and stirred until corpletely dissolved. Then, 0.85 gm
of 26 CAB-O-SIL(r) M5 funeEXanlblﬁé«a (-14. ol S| 02)
I's added to the S|eld , t . reis

t horoughly sti rredd

and pl ap@ssyinthesis B@%rosﬁﬁ:ab:(gﬂz 55 (EEJSSZ tdegcrﬂ;ed nhEﬁzlrﬁﬂle 3
in an oven at 160 C while rotatin fS§Z-,§ The

r e?eb@w: grrepeatedowith Bweee@cwwewé eftding tOH@nge flas Seeds to speed
rfhEd ta'llﬂza{lpl? Pﬁo‘éleéés l"f% ac[181§ %ﬁd?tlong%ré &Pamly the same as for the

co dens ron o Gare peci es duri hg

crptetiald éxaipl@nThedigstalfigdtRasie cd)rﬁp]étd in3durafay€ind affords 0.9 gm of

i ndi cates deconposition of the SDA), and by checking

fo]?'segZy@i-al formation by 32 scanning el ectron

m croscopy. The reaction is ﬁ%t@u y conplete after

heating for 12 34 WD 2004/0 CT/ US2004/ 007754 1

days at the condit_@hesﬂesltzﬁluheﬂoa]hr;avﬁesszgﬁﬁe t he

e B i Al
pc\%ﬁﬁ[ Y( lpﬁl?éﬁ&pb}‘%ﬁopylﬁefﬁgﬁ I%J?r?éthﬁfrﬁuth ﬁyﬁﬂokkﬁ‘: éQ 95 mmol SDA),

through a fritted-gldss fun The col'l ected solid
arl5 gm ¢foMd agirdoys mgh@dow 1GH S enmahaOHp end 2 gnm;fe:tst ionized

rourtgh o b s iR S TRY ad R R I ob gL 252

angiO,A8M=5§!1sl d@dled ﬂldadﬁlrre@ uﬁup&r@le@%&ﬂss@w‘eer ThB® ltorss gm of

The reactlgn af fords 0.8 gram of

6-GABeO-Sht hesdumed silsz(-65. w@@#@:)nfga@e@zsﬂ@@ nesd the

mixture is thoroughly stirred. The resulting gel is capped off and placed in a Parr

bomb steel reactor and heated in an oven at 160° C while rotating at 43 rpm. The
reaction is monitored by checking the gel’s pH (increase in the pH usually results
from condensation of the silicate species during crystallization, and decrease in pH
often indicates decomposition of the SDA), and by checking for crystal formation by

scanning electron microscopy. The reaction is usually complete after heating for 12
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9 SSZ-65 is synthesized at varying Si 02B2G3 nol e
ratios in the starting 10 synthesis gel. This is
wa@ewaenpddtshed using the synthetic conditions deSDUsed007754
in 11 Exanple 3 keeping everything the sanme while
changln the Si 02B203 nole ratios in 12 the starting
geHayswhills dondiionedesgrikesbationg Onec tigwtirstalldgation is completed, the

ﬁ%m@n lr%fgcl;ul)n 'g%:ﬁtul(ng ﬁ%{&%}{uoﬁr (} glaﬁ?r?s?end ég %1 ?ﬁ@d %Iag)ggvﬁery precipitate.

3SYThe ﬁﬁkt‘&re is meﬁamm@qgue@ﬁhfyed-glagsmlﬂ@u MR asiderdd sofids are
sodi um borate | eads to varying. the Sl 02/ Na 15 npl e
4 1 athogaughly Washied tathywater agd) then,Tinspd withigestgne Egwb te Fesnove any

LR NE g M TR 98, o s
6 Exavqi 2 1R0° C SrOABROBT1E 1024tiva afloydst(as gtanﬁbf $87Bsoduct s

JTine(days) 6 140 13.3 15 SSz-65 7 93 12.7 12 SSZ-65
78 70 12.1 12 SSZ-65 9 56 HAA@ples6-487. 65 10 47 11.2

gl2 SSZ-65 11 é&hﬂ@seloéésﬁ% 20 Yarvhte 310,19,0, R 30 65

13 23 9 12 SSZ-65 19 82 6 SSZ-65 15 14 7.1
9 SSZ- 65 $8Z-60H# SFII‘D]QGSIZGQ 8t véRyih8iSED#B2 2, mb&ﬁh@nsﬁ@:thastaﬂ.ﬁg

10 pCHTURBOH- OB i CqBl g 4o YRt e ppsgiescribed n
11 SSEX&ﬁpla 3%R6pifiR oR&y¥iY e SAEE A hilP chaiRMY e §1®§B203 mole ratios in

calcined to renove the structure 4 directing agent
12 ( S@A)Staé@ng:l@ﬂic Ehbesjdmd ikeepingthmarheunt of CaB2O8IL nMad (98% SiO,

ca eat in a ffle furnace

15 7o PR R Pl B St B e BY Sogtin R agh Shihesi.
14 and:omhdexﬁm varying UhSamdhig bf sddwﬁnvo@fa@@reaawoevakﬁng ﬂ{érmobz/Na

up to 540C at a rate of 7 1C mnute and held T

15 hotwole ratrpeinithfaiting gels- |T§bledrhﬁé«m shovayihe resalts qz@ munb@reaf
8 50 t
16 0 SRR s Do e SIORRE 0, et Bl o Rer Y ¢ 41T ©

17 furnace at a rate of 20 st ancfabld lCUbI c feet (0.57

E taé‘)gtd%gNéHk Ip:%‘@éﬁ@g? Nl c)SilloC')i/!rNam " ”W N Products
Time(days)

6 140 13.3 15 SSZ-65
7 93 12.7 12 SSZ-65
8 70 12.1 12 SSZ-65
9 56 11.6 12 SSZ-65
10 47 11.2 12 SSZ-65
11 40 10.7 12 SSZ-65
12 31 10 12 SSZ-65
13 23 9 12 SSZ-65
14 19 8.2 6 SSZ-65
15 14 7.1 6 SSZ-65

18 "OH/Si0,=0.28, R"/Si0,=0.2, H,0/Si0O,=44
19 (R'=organic cation (SDA))
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11 Exanple 17 12 Conversion of Borosilicate-SSZ-65 to
Al um nosi licate SSZ-65 13 The cal ci ned version of
wheresddsitrat e SSZ- 65 (as synthesi zed i n Exanpl BCBUS2004/007754
14 calcined in Exanple 16) is easily converted to the
al um nosi | i cate SSZ-65 version by 15 suspendi ng
1 borosilicate SSZ-65 in 1M dttamplohd of al umi numnitrate
nonahydrate (15 16 m %I 1MAI 369H20 soln./1 gm
2 3s7- 65). The suspension flux 17

3 over ni gédz 63Re syRRdsidel A9 ERAn{HIE 36 bSlcinBe o fehlove I’cl%jst@lﬁﬂlre
the collected solids are 18 thoroughly rinsed with

4 dediresting féﬁenivfi]éA) andesatibeddeleyy Hvtbinhegiof SSZHS iad qah:gnatlon dish
19 0 i
a0, LR 052143

6 ThandNeeld o D HlrsSPhe Sthé pongeedte 1aﬁam;5edEtpatml49°(3amraasof

in Exanple 5 and 23 cal cined as in Exanp
7 cohbdminate ausl hgld for Sy Fhsrigmperaiieats rﬁ@p@chep ﬁ&au@ #j |y C/minute

¢ NI A ERYRE R S, DU SO B Mo passes

9 hotﬂarcmgh'fﬂn@mllfﬂd frreack at 4 faeof 20 dtardect aubit febie( 0t standend cubic
NH4 26 exchan roduct is.washed with de-ionized

10 \agiers) REF @}q“g%‘?“rg}%ﬂ?\mcﬂn?t&%%?essﬂ SSZ- 65 can be

1 converted to the H+ form bygcalgl pation (as described
i n Exanpl e 16) 28 to 54OC 29 Exarrpl e 19 30 Argon

12 Adsor pt i orCemztsier af Bd &5 SH sdica p

of 0.1 cc/ m b sed on 3 ther ) |
135 o7 oTR cGhaRS el Br i ﬁﬁﬁié%pééd‘i %@eﬁ T T——
14 M @dl@ﬁ&rmtﬂ)@mpﬁ 18 18 Basilp e %ﬁékl&&ﬂd&ﬁ%@@éﬁs&ﬂ@ H&sion by

1 sanple is first degassed at 400C for 16 hours prior

15 t osuspgdingsesijiedtohSZhé erfl L ¥bsolutiqer efedimiaunigy wate gogatograte (15
T . " :
6 5B O SR R S S FMbp Bld icr

17 hOMfe‘BmgH'th ehergautirgda hpt iOMen ﬁuéﬂea fafd tife cbliagiad yalR are
u3| ng the density function theory éDFT formal i sm and

@aw&g@wr@e@ |d6p@@2$%wat§bm%t- dedavsspights | Thegoligs are

0 9) using the 6 Saito
ol ey ad—(egﬁgt%#gxg% teltth é%%r vaO%fsn Kawazoe formalism
20 (M croporous Materials, 7 E:&&ﬁgleBs 531) and the

conventional t-plo - 965, 4,
21 319). 8 Exanpl e 20ABI29NIY 041 hydr ogen

22 f or m of T1R3¢aSfrAfor 552 @re%afeﬁfafs & Ekﬁl‘ r3'5‘(5}tas %EQﬁIHf)l@@ and
11 Exanples 16, 17 I's pelletized

23 KRﬁllqmeﬂr%sh &gamplt 1@) aneonsenta tDCNHﬂ SRY-65 form by heatmg the material

24 in an aqueous solution of NH;NO;s (typically 1gm NH4sNO3/1 gm SSZ-65 in 20 mi

25 H,0) at 90°C for 2-3 hours. The mixture is then filtered and the obtained NHy-

26  exchanged-product is washed with de-ionized water and dried. The NI-I4+ form of

27 SSZ-65 can be converted to the H' form by calcination (as described in Example 16)
28 to 540°C.

29 Example 19

30 Argon Adsorption Analysis

31 SSZ-65 has a micropore volume of 0.16 cc/gm based on argon adsorption isotherm at
32 87.5°K (-186°C) recorded on ASAP 2010 equipment from Micromerities. The
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12 nmesh. A 0.6 gram sanple of the granul ated materi al
is calcined in air at 540C for 4 13 hours and cool ed
WO pooa/ogisgT ccator to ensure dryness. Then, 0.5 PCEHDS1084/007754
packed into a 14 3/8 inch stainless steel tube with
al undum on both sides of the nol ecul ar sieve bed. A
1 15sampld bufigt degassed et 4¢0°Csferi16 boure atiot teergaeasisouptivab&he low-

2 bl B bR NPy SR bbb Bads e v
3 he@b®ds Lisedad@he tofal rdilfe lsaml&u@ Ofﬁeoarg@@gds@ tnN§tR& A is

and 3-net hyl pentane is introduced intothe 16 reactor

4 at agelyzedasing the density furittien fheery (DF ) dbimadisachnidypazameters

ling,into CGC iAN .
5 af QTSGR TR e it AP EBMIERF RS AR TCIREE PaPhping the
6 ZOSbllf&Bdleﬁ Qiapta/cﬁulnuﬁ theSHEhARKaREod foRimalifie (z%raparaus Materials,
usin nown in the art 21 SSZ-65 has Cl of
76 e G s omseionag e telbed b CrruEL 568 4 319).
gStream The 22 materi al foﬁkaﬁncé)lg%dly and at 218
mnutes the Cl is 0.3 and t nversion is 15. 7% 23

9 The data suggests a Iargeg@st@mﬂh&@ul ar sieve with
perhaps_| arge cavjties. Exanpl e 21 25 Hydrocracki ng

10 of n- HeXheBYHAgeDIGTN of Séﬁr@é?ﬁﬂwe %@iteege@me@b%m@ahng to
. :zgkw@é@ﬁf@'ﬁ SN IR 53 KSR R 2040

I S 'suspen

12 t hiresls UA}CQ?,G‘] gnannsamp%ofa:hs grantiated mdterRd (N43)id¢dNiRatef402C for 4
co centr n whi woul d row de O. Pd 29 with

3re %@Efm ‘fﬁs’\ﬁé‘i‘t%tto efure demssy g@lﬂ“a? Sy & packed into a

14 Sapmlifici &aﬁl&gﬁﬁeel-ﬂftﬁ: With ﬂﬁn&tﬁﬁ on PBSQU4tIr otk IhéleCI(ljla]I‘ sieve bed. A
adjusted to pH of -9 by a drop-w se addition of ute

15 anvindburg Binahy russd thehegbiha tréagtor tﬂH@eHﬁilwnus mtiodutddeanto the
heat ed 5C.for .48 hour e 32 mxture
16 " RpREs hibe AT L ¥ Bl Rlptite pepie. THEpralion S ifaltao about
17 de3i 5, aedla $e/50 lfeediiﬁf -1ixhne #hd Meﬁ@%h%é%ﬁtroduced into the
PCT/ US2004/ 007754 1 dried. The col lected Pd-SSZ-65

18 s aFpapter ple rte] %/ulérmne ﬂ]h@d"eetglps deliveegidy mBmWnlamlurhpl Birect
t Ci ned
ca%%lﬁ{g I?té ap(g | ze i 10 i E‘ger“' vgt;eegrl%tg ﬁ 2 TR Constraint

20 gr Bﬂai( B dalud id @lwlﬂécﬂﬁrpﬂﬁﬂle G|CE($atzV\h§1ﬂg theBHod4 Rnd®s b the art.
si . Sized cat al Is packed into a V4 5
 neN-Ob b gtPé ﬁ@fl@ P CPW%SI% ef &% after Jpunutes on stream. The
n 3 o
22t e AT BANARY Rhfltes A0 ET LA fna (RSP YRS 7.
23 hy'thodatasiggesss b éape pore moldcultesiede edtheperBipddrgs cavitges.

4catalyst is tested with n- xad cae it is titrated
24 usi ng a solution of 9 but n hexane. The

25 tenperature is incr eﬁ%‘;‘rgcﬁglgn&ggn_ Y &shON and
product 10 data evaluated again under trtrated

26 condi t i risgm Fhaple @f GBS Sdhopareilns imBxamalk 8 dnéltieated 24 in
27 Cg?)éarrgg 1§ ?% ang 1%3) is %Ilsfp%ﬁéédvlg Sgnijl deb }/o%zoe oh é(rl W this suspension,

28 asolution of Pd(NH3)4(NO3); at a concentration which would provide 0.5 wt. % Pd

29  with respect to the dry weight of the molecular sieve sample is added. The pH of the
30  solution is adjusted to pH of ~9 by a drop-wise addition of dilute ammonium
31  hydroxide solution. The mixture is then heated in an oven at 75°C for 48 hours. The

32 mixture is then filtered through a glass frit, washed with de-ionized water, and air-
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Tenperature 260C (550F) Tinme-on-Stream (hrs.)
342.4-343.4 WHSV 1.55 PSIG 1200 Titrated? Yes

wo28/0944Conver sion 96.9 Hydrocracki ng Conv. BQJT/8S2004/007754

4
5
6
7
8
9

10

11
12

13
14
15
16
17

| sonerization Selectivity, %50.5 Cracking

Selectivity, %49.5 4-, %2.7 C51C4 16.9 C5+C6/ G5,

% dréed7 rhe PBavl Pd-86Z-sa@pde is/stovdy galcing} upta4§2°€] ig air and held
38,35 .13 14 Exanple 22 15 Synthesis of SSZ-65 16
Ss%g@sfofér esized in a manner sinilar to that of

Exanpl erid 63dindll Bd/$SE65 chilyst is pelletized in a Carver Press and granulated
(4-chl orophenyl ) -cycl opropyl met hyl ] -1-ethyl-pyrrolidin

i uier yéeld ipatiictes vithea ZA0 nesh Sige. 28igad crgal3st €05 g) is packed into a a
PCT/ U 1007754 . 1 \WHAT I. | ;

ol SRR Wi T PR R Inroqtpdersidp, Jhe able
15béw (ghjes @it 10K icdaditibnand4hd prodticts dite dvrahehydreb@okng test on n-
to (2) an oxide of a trivalent elenment, pentavalent 5

el kg¥efiecangecond tetraval ent el enent which is different

from sajd.fy i fth - ReRddBPRRL it ¥ ifi¥d HEifig a solution of
t her eongﬁlgﬂlﬁg%tﬁﬁg%& g%st?égﬁ%g%? ge%at ?%fr%i ' ﬁ]éﬁ%} r a3} § & SOTHOn ©
di huitylaniinedn héxdden &heaémpabiues ik lincres8ed®ait] tha combezsioh amd product

sieve having a.nole rati reater _t han about 15 of
anSaba pYiatapsain Wades Hed prons: aue Sy e tbld below
Si dHoGOMaRAAES5 i AGTIRNE WD PXirf&a il datalgiixt ures ther eof

to (2) an oxide selected fTom al um nunm oxi de, gallium

oxide, 12 iron oxide, boron oxide, titani um oxide,
H A na

| pt-tm-exi-ge—vanatt-um-oxiteapd—313—xtdres thereof,
anﬁelﬂ%@?% after cal cizﬁgt(?grﬁ0 Phe x- ray dj ffraction

| | P8%e--Stream (hrs.) 342.4-343 4

WHSV 1.55

PSIG 1200
Titrated? Yes

n-16, % Conversion 96.9
Hydrocracking Conv. 47.9
Isomerization Selectivity, % | 50.5
Cracking Selectivity, % 49.5

Csy %o 2.7

Cs/Cy 16.9
Cs+C/Cs, % 16.74
DMB/MP 0.06
Cs-Cizim 3.83

C7-Cy3 yield 38.35

Example 22

Synthesis of SSZ-65

SSZ-65 is synthesized in a manner similar to that of Example 3 using a 1-[1-

(4-chlorophenyl)-cyclopropylmethyl]-1-ethyl-pyrrolidinium cation as the SDA.
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14 Table I'l. 15 16 3. A nol ecul ar sieve according to
Claim2 wherein the oxides conprise silicon 17 oxide
w@na4ad43wi num oxi de. 18 19 4. A nol ecul ar si eRE€I/US2004/007754
according to Claim2 wherein the oxides conprise
silicon 20 oxide and boron oxide. 21 22 5. A
1 moWGTAT a8 GliAdMERESor ding to C aim 2 wherein the oxide
conprises silicon 23 oxide. 24 25 6. A nol ecul ar
sieve according to Caim1l wherein said nolecul ar

3 Si gVe A $noléflRsRIe KhviARh mblé Aitibheedtdrdhaoduf 05 BF (13 dn oxide of a
28 7. A nol ecul ar sieve according to Claim1l wherein

4 sai d nisiletirealens lopent & (2ban exige phmtrivaleny clement, pentavalent
5 acl dit ém 18 se%&ndg t'etr@va%nltt gféeﬁ‘{e%{ which 1S aidf %e%% grlopngsagcp first tetravalent

Caim etern sail utar "'siceve s

6 pr edonslgasitloy miktutdipetdy tim@ideridepafer cARiNMoR 084 KR IiTraction
PCT/ US2004/007754 1 2 9. A nol ecul ar sieve according

7to O dings2fWARESk n said nol ecular sieve is 3
substantially free of acidity. 4 5 10. A nol ecul ar
si eve having a conposition, as synthesized and in the

9 anhydrAusledilatsave having b aroisratib gredte that abost &5 of (1) an oxide
follows; 7 8 YQ2/WCOd > 15 9 " /YQR 0.01-0.03 .10

10 i yo2 $slegteddrags thegroupcapsisting ?;“é%ﬁ@ Rifs, ggmangup pxide gt

11 OF @ ThXAHESHRBE 8AD) aY\bkile ST B AdthlnutBxidd $allium oxide,

iron, boron, titanium indium vanadi umor m xtures
12 t her edfon exidie boraproxide, titangmpoxidd, indiom exide vanashium okilednd
13 g{ kgl Y\ﬁg{%gg? Sre%f, a'r\l/ld lhgvigg, a?tlek ggléing&otn? lthecﬁ—tr‘l':t}(? diffraction lines of
14 Table II.
15
16 3. A molecular sieve according to Claim 2 wherein the oxides comprise silicon
17 oxide and aluminum oxide.
18
19 4. A molecular sieve according to Claim 2 wherein the oxides comprise silicon
20 oxide and boron oxide.
21
22 5. A molecular sieve according to Claim 2 wherein the oxide comprises silicon
23 oxide.
24
25 6. A molecular sieve according to Claim 1 wherein said molecular sieve is
26 predominantly in the hydrogen form.
27
28 7. A molecular sieve according to Claim 1 wherein said molecular sieve is
29 substantially free of acidity.
30
31 8 A molecular sieve according to Claim 2 wherein said molecular sieve is

32 predominantly in the hydrogen form.
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15 metal cation or m xtures thereof; n is the val ence
of M and Qis a 1-[1-(4 16
wa@e kdoswopienyl ) - cycl opropyl met hyl ] - 1- et hyl - pyr rpCT/t4B20040007754
or 1-ethyl-I-(1- 17
phenyl - cycl opropyl net hyl ) - pyrrolidiniumcation. 18 19
111. A nol ecul ar sieve accor ding to daim1ll wherein W

I nd. Y i
2 1P ec b G gieke adhonfing T bla o whtsin gAigP o gy eve s
3 bor on ﬁgga%ldl%ﬁéédfg@lﬁlt 23 24 13. A nol ecul ar sieve
according to aimll erein Qis a

4 1-[1-(4-chl orophenyl)- 25

I hyl h i_di
5 oyl A RRbuTERleap bk darBaiifh o bR Ry gyrons
6 Q I's astdie ghothsbf pdbl®hgioy bs folBws:
cycl opropyl met hyl ) -pyrrolidiniumcation. 29 30 15. A

7met hod of preparing a crystalline material conprising
(1) an oxide of a firs aetr | ent el ement and

8 (2) an oxide of a tri vgl é’ﬁvtez &l eme §\1? pent aval ent

9elenent, 32 second teMraMadent ebDereEnd3 which is
different fromsaid first tetravalent el ement 40 WO

10 2004/ 094347 PCT/ Us2004R069754 1082 8% ur e t her eof

pand having nole ratio of the first oxide to the second
oxide 2 greater than 15, said nmethod conpri sing

12 cont acwhergin thesilicony garalahivzaon amixdurednated; $hs dwumoes gallium,

22%?: gqrg gb%%itﬂ%ﬁi%ma 1ﬁ¢’ uﬁrﬂcxt/abrllra 1u1c1i.1I cgrengltxltur}gs t%gr%ro]% cislor2;dis2

14 [ 1- (4-whiod ANk B owcmﬁarcqwl WEL Y laficafi 183t YdatiBY rdli@dline earth
di niumor 1-ethyl-I-

15 pheny| mefgkdation @pmlmehyhe)fequn isghe dalnmcwmf@é; dnglrQ isa 1-41-(4-

16 { ot 1 averaneny BrRbOr DYt T BB Bite o7 B ”y'i-slt-ﬂ-

17 consi SHeAd-@fcloptdpyEaethylJyBNRddiinabdiononbi nat | ons
t hereof. 10 10% ]?7 The nmet hod according to Claim 15

18 wherein the trival ent el enent, pent avalent 12 el enent

19 Or1$€CR %léc‘ﬁgeﬁ @1“{3% g&lo_rlcghg Fgﬁé%faﬁtﬁ 1 Fﬁi% %&l 1sf %lﬁlgln%and Yis

group consisting o
20 bor on,silidonani um i ndi um vanadi um and conbl nations 14
. t hereof. 15
22 12. Amolecular sieve according to Claim 11 wherein W is boron and Y is silicon.
23 ,
24 13. A molecular sieve according to Claim 11 wherein Q is a 1-[1-(4-chlorophenyl)-
25 cyclopropylmethyl]-1-ethyl-pyrrolidinium cation.
26
27  14. A molecular sieve according to Claim 11 wherein Q is a 1-ethyl-1-(1-phenyl-
28 cyclopropylmethyl)-pyrrolidinium cation.
29 ‘
30 15. A method of preparing a crystalline material comprising (1) an oxide of a first
31 tetravalent element and (2) an oxide of a trivalent element, pentavalent element,

32 second tetravalent element which is different from said first tetravalent element
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16 18. The nethod according to Caim 17 wherein the
trivalent elenent, pentavalent 17 elenent or second

WO edonavshent el enent is selected from the groupCT/US2004/007754
consi sting of 18 alum num boron, titanium and
conbi nations thereof. 19 20 19. The method accor di ng

1to O airmikéredhersif and havifig mete rake phthelfiwsttoxedectodling secend oxide

21 silic 20.,. The net hod rdln 0
2 15 wneP G bl SeRaRPeY B Te G LG ORE BsecEpH feion
3 a conditions sources of said oxides a:nd a structure directing agent comprising a 1-
1-[1-(4-chl orophenyl)-cyclo opylnethyl] 1-ethyl -

¢4 il pbrtrtsgoprs 5 et oo idosom o irgthyl 1(1-
5 E:gng ] Ip&‘nggy cyf og{ &Ftﬂq)%%gﬁ&%m?n ga [orCt i ng agent

6 - (1- phenyl -cycl opr opyl nmet hyl ) - pyrrol i di ni um cati on.
29 30 22. The nethod of Caim 15 wherein the )
7 cr {6t athemethpdaecording tpaSlairafl f avheein thefist tghavalesy elepent is

g X-ray actl ] . AL 3 1.0 o
2004/ 0%1 §{f‘} m%sé'}glgj?o&g{?t}%gw 5?11420?.’ g%@lpa?ioces sd ?%nrlbmatlons
9 converthémgf. hydr ocar bons conprising contacting a 2
hydr ocar bonaceous feed at hydrocarbon converting
Oconditions with a catalyst 3 conprising a nol ecul ar
11 S' ia-)/e "ﬂ% Qtﬁo aé&kcﬁn & tRirfd" S keit ﬁﬁ%@ﬁeﬂtteléln?el , peglga)valent
4 oxi t tetraval ent elenment to
12 OXI de edxﬁmmttor sacahe titraghlentesiemert ipwidctodaien thegrong ndelstlng of

second tetraval ent el enment which is . different fr
3gaid BURIMEY eI RGO EARHE: BV Yar i 3af gypbinations
14 and hayisgs after calcination, the 7 X-ray
diffraction lines of Table Il. 8 9 24. The process of
15 Cl aim 23 wherein the nolecular sieve is substantially
The

16 5 F6oihe mpAE adibtdtng b0l 17 5o a R GRS, i@ Bellpvatent

17 CONPI i géright 6P BERAE ket@valBe ctahalt YsSdel dotddnfrain iy g@g@b@ﬁﬂstmg of
feedst ock under 14 hydrocracklzgqcondltlons
18 26. THbwpYEeSeros; tignammamirophanations theeeosr ocess is a

o dewaxi ng process conprising

20 19. The method according to Claim 16 wherein the first tetravalent element is
21 silicon.

22

23 20. The method according to Claim 15 wherein the structure directing agent

24 comprises a 1-[1-(4-chlorophenyl)-cyclopropylmethyl]-1-ethyl-pyrrolidinium
25 cation.
26

27 21. The method according to Claim 15 wherein the structure directing agent

28 comprises a 1-ethyl-1-(1-phenyl-cyclopropylmethyl)-pyrrolidinium cation.

29

30 22. The method of Claim 15 wherein the crystalline material has, after calcination,
31 the X-ray diffraction lines of Table II.

32
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17 contacting the catalyst with a hydrocarbon
f eedst ock under dewaxing 18 conditions. 19 20 27. The
w@e@sess4df C aim 23 wherein the process i s a PCDUSNS4/007754
for inproving the 21 viscosity index of a dewaxed
product of waxy hydrocarbon feeds conprising 22
1 coRd.ach ipnapeshior canvaityrgt hydiadartmnswasiypihsiog oodadsiog of eed

under Jj sonerization_.2 xing conditions. ...24 25 28,

2 The  prbCBRERiSbeolt 475 FHRPRA Tt FRVBi58 S ucigis,tn & daatyst

3 Pr oCeSgnhsiny PAYRCMEr dekedfivingZBmblélati® bleafef BEhab&AAS of (1) an
ol efin feed conprising isonerizing said olefin feed

. g | .
4 under oxige pisphist icktavalem clesirat to @hen ovide of h&rivadans elesent,

28 29 29. Th rocess [N, 28 wherein . .
5 cat al yREU PR PREE SR oR et Pl SR R LA Wb fropy saia
¢ et al . figftetraval &l clehitt P AB@SS tikdredH add Mavidg VTR ehlbinktien, the
process is a process for catalytically 33 dewaxing a
7 hydr ocirBoAifBastiondmgs pHERIRE; | i ng above about 350F
g (177C) and 42 WD 2004/094347 PCT/ US2004/ 007754 1
containing straight chain and slightly branched chain
9 hy24.oCHidyrosess ofifiaimi23gvltrein thicanbicogasdéewt ibyabsamsinlipfree of
oil feedstock in the presence of added hydrogen gas 3
10at a HVH%B@en pressure of about 15-3000 psi
11 (0. 103-20.7 MPa) under dewaxing 4 conditions with the
catalyst. 5 6 31. The process of Caim30 wherein the
12 caZal yBhe fracesh ef Chom@Bivetescinthd rasdss treehydrodgaaking pobéss
metal. 8 9.32. Th oces f. i m30.wherei n sa
13 (ot ol bR conte il T8 aRBal s ayBocenot Srdkioek Rites
14 first dyy&radk@B¥onditiods.t he nol ecul ar sieve and at
| east one Goup 11 VIII netal, and a second | ayer
15 conprising an al um nosilicate nol ecul ar sieve 12
whi ch e lecti.ve than the | ecul ar sieve ..
1o o2 iR PLGRAn 23 s B p1aRed [ RBS Mor St i Rorising
17 23 Whejodtddtih$ theRaRLRS ®ith % Wy divcabes Feddeiocp ieda dewaxiag

15 lubricating oil which conprises: 16
18 conditions.

19

20 27. The process of Claim 23 wherein the process is a process for improving the

21 viscosity index of a dewaxed product of waxy hydrocarbon feeds comprising
22 contacting the catalyst with a waxy hydrocarbon feed under isomerization

23 dewaxing conditions.

24

25 28. The process of Claim 23 wherein the process is a process for producing a Cpg

26 lube oil from a Cyo+ olefin feed comprising isomerizing said olefin feed under
27 isomerization conditions over the catalyst.
28

29 29. The process of Claim 28 wherein the catalyst further comprises at least one
30 Group VIII metal.

31

32 30. The process of Claim 23 wherein the process is a process for catalytically

33 dewaxing a hydrocarbon oil feedstock boiling above about 350°F (177°C) and
42



17 hydrocracking in a hydrocracking zone a

hydr ocar bonaceous feedstock to obtain 18 an effl uent
weewpodsitng a hydrocracked oil; and 19 20 PCT/US2004/007754

catal ytically dewaxing said effluent conprising

hydrocracked oil at a 21 tenperature of at |east about

?gOZb g T ?’é%ﬁg E}gméﬁt 0?6151 fgg %H%lﬁgpg %ﬁd@%a e ggl%%m%éﬂ&%ngpnsmg

2 pr eserBteofngebt doihydeib fedsigdsiniie prestse ofpddsidudrogen gas
,24 2 t
e 25Tl e Gl STy 0 i g

4 met al .congitiongwis thedagalpitocess of O ai m 23 wher ei n t he
process is a process for isonerization 29 dewaxing a
raffinate conprising contacting said raffinate in the

6 pr3kente prbces@@f @kaméorvglwmgéw agtadigst furthsmeemprses @hleast one
devvaX|@1g) ?W ns with the catalyst. 31 32 36. The
process o 5 wherein the catal yst further

8 conpri ses at Ieast one 33 Goup VIIl netal. 43 WO

2004/ / : 7
s e e T T
10 38. Thenprisngssiinst lagiraiomp2igingtiles mblwculhesipvmm I¢ast ene Group
11 Pr 0065\5H1§<1%{etaﬁ %ﬁﬁ %é&o’i‘lﬂ 1£ ? Pﬁﬁhgﬁaﬁhlﬁosﬁ}’ﬁfe%@f 9@% sieve

f eedst oc 0 pro uce an 1 hAcreased
12 ar omatwhish wntn@mhamﬁwtlm tlngn mn@]cculmgslwe of said first layer.
hydrocarbonaceous feedstock which 7 conprises nornma

htI r rhons havin
4 80t o H e DA GE 3 I ST PLIR0R TR Y e BBt e
15 ar Oﬁatlusné‘a,@ﬁ%@ﬂs;ﬂﬁéh c&nlﬁmgil tions with the catal yst.
10 11 39. The process of Caim 38 wherein the

16nDIecuIar sieve is substantially free of 12 acid. 13

7 14 40.4 Eﬂfoal it Cg%ﬁ %,hgfﬁrogkﬂ%}( 'Hg%?gmngl%cglio@ar{)gfacg&ksef%&ﬁfgcfck to obtain

S|eve conponent
18 an effluent comprising a hydrocracked oil; and
19
20 catalytically dewaxing said effluent comprising hydrocracked oil at a
21 temperature of at least about 400°F (204°C) and at a pressure of from about
22 15 psig to about 3000 psig (0.103 to 20.7 MPa gauge) in the presence of added
23 hydrogen gas with the catalyst.
24

25 34, The process of Claim 33 wherein the cétalyst further comprises at least one
26 Group VIII metal.
27

28  35. The process of Claim 23 wherein the process is a process for isomerization

29 dewaxing a raffinate comprising contacting said raffinate in the presence of
30 added hydrogen under isomerization dewaxing conditions with the catalyst.
31

32 36. The process of Claim 35 wherein the catalyst further comprises at least one

33 Group VIII metal.
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17 41. The process of Claim 23 wherein the process is

a catalytic cracking process 18 conprising contacting
wa@20wdoenr bon feedstock in a reacti on zone UunBPEF/UID04/007754

catal ytic cracking conditions in the absence of added

hydrogen with the catalyst. 20 21 42. The process of
1Claim41 wherein the catal yst additionally conprises a

I l.i : Ki .
2 a3 PR of Gt WS R R R IRRER T 2
3 i somerization process for 25 isonerizing G4 to C7

hydr ocar bons, conprising contacting a feed having
4 no?¥ral Thexgoeass of Clagmt23yWitnrein hearioesss 150 prpeesy deloasliepungthe

under | (ol 2] ek | i 7 .

5 56" g, STRTU AP dBR5H W dedaucks bidfui Bt h inchbhsed

6 Si eve dramatiessontenipc@gpradiggicontdcking 3 Biydtochbasiceomefctllsdetk which
VIIlT metal, 31 32 45. The process of C aim 43 wherein

Tthe cafoRmses pergapauslighily braghedhyiraqaghans haying gboiling range

m xt ur | '
§ ot "t neoere faty AP BhEltsd B S0P pl IR BR:Bn
9 PCT/ USDa#ioa® withdhe daty#t6. The process of C aim 44
wherein the Goup VIIl netal is platinum 3 4 47. The
10 process of O aim 23 wherein the process is a process
f ogg al ' I L [ :
ot B o Pl R R REE e bantialy ree of
12 | east aidiol ar excess of an aromatic hydrocarbon with a
C2 to C20 olefin under 7 at least partial liquid
13phase conditions and in the presence of the catalyst.
14 8 48 4fhe &];B@esp bPEERH 38fwikddh meﬂoreaﬁalegi&etéa@agsej GRSy
aCto olefin. 10 11 49. The process o alm 4
15 wher eimetahesmaponeett i ¢ hydr ocarbon and olefin are 12
16present in a nolar ratio of about 4:1 to about 20:1,
respectively. 13 14 50. The process of Claim 48

17 Wher. ei Theli6cet 6fBlaia 28 Welefba iRYProdss K& &%1?@0 dra8ahg PR cess
15 group consisting of benzene, toluene, ethylbenzene,

18 xyl eneompaisigieaniaatng a bydragiborafeedssodkaniaveadtipe gone under
19 di met %{aﬁ]ﬁ&hctrgc%r?gceona{tio% e %ﬁsetngee 5 aoc{ded hydrogen with the catalyst.

20
21 42. The process of Claim 41 wherein the catalyst additionally comprises a large
22 pore crystalline cracking component.

23

24 43, The process of Claim 23 wherein the process is an isomerization process for

25 isomerizing C4 to C; hydrocarbons, comprising contacting a feed having normal
26 and slightly branched C, to C7 hydrocarbons under isomerizing conditions with
27 the catalyst.

28

29  44. The process of Claim 43 wherein the molecular sieve has been impregnated with
30 at least one Group VIII metal.

31

32 45. The process of Claim 43 wherein the catalyst has been calcined in a steam/air

33 mixture at an elevated temperature after impregnation of the Group VIII metal.
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17 18 51. The process of Caim 23 wherein the process
is a process for transal kylating an 19 aronmatic

whyanoggebon whi ch conprises contacting under PCT/US2004/007754
transal kyl ating 20 conditions an aromati c hydrocarbon
with a polyal kyl aromatic hydrocarbon 21 under at

1 least partial liquid phase conditions and in the
presence of the catalyst. 22 23 52. The process of

2 O 46-m Bhe mipesss pACaia Hrvdiensin sheryrann MHBefakis @ latiem.

3 polyal kyl 24 aromatic hydrocarbon are present in a
nolar ratio of fromabout 1:1 to about 25 25:1,

4 r eépecthembyess 26Clap 23 3vheTdie thoroesss isof probess florsikylating an

5 28" or ohean Y SRk VYR BRI o oSBT htitons

6 Xyl enegt lenst armotan ercess bbanearbmati@ByB0cadon Witk a;ﬁ}zdo €scsoloﬁn under

Caim '
15 5T R TR RS ttos QR B R
8 23 wherein the process is a process to convert

pay@af f4ns r C cting
> Do b aa PP B R SR JE T e
10 2004/ 094347 PCT/ US2004/ 007754 1 paraffins to convert

t o @r £ | 150
11 si Aé%eoﬂ%ﬂarﬁ%sémgf ﬁaﬁpﬂ%@tz\ﬁlr%esiﬁt ﬂpﬂﬂt‘fd %ﬂiré&?l?dﬁoiq%] lfcj-:tﬁ{ are
12 or zi muwesedt ind H6lar Fiie qf abow sl tmfab@h‘aZGri Zﬁspmh’ev@yn t he

process is a process for isonmerizing olefins 5

conprising contacting said olefin under conditions
14 whd@& h Beyzecdss ofi€laim 48 ivderaih theGromeatiohwlrocarhunt i s¢lbeed from the

s catal 35%8 Zonsﬁtlg% of Jéﬁ?elper PiTaR &L}/l%r@!aeﬁé,%ﬁgle\%? ﬁa%ﬁlﬁiaielﬁg,

proce Soneti z
16 | sorremaphﬂlabne flevctivenydmeahylgapthadeemanigtu@s thereeim of
xyl ene isonmers or 10 m xtures of xylene isoners and
et hyl benzene, wherein a nore nearly 11 equilibrium
18 r afl.o Bfe wotdspof Clabn 23 avidrqiatiw-prydeenss: procesbfaitrmshlkylating an

g Said a sai.d fee er

come r Ry SRR (RO o e Bl p R D
20 58. Trwnmtlonea_samﬁlaﬁ]_: hydrmoegbahweitkiapoljatkyp enness hydrawarbon
21 Proc esiﬁldgloe[t lé)als{ 1a rlfq%ﬁch }%ase conditions and in the presence of the catalyst.
22

23 52. The process of Claim 51 wherein the aromatic hydrocarbon and the polyalkyl

24 aromatic hydrocarbon are present in a molar ratio of from about 1:1 to about
25 25:1, respectively.
26

27 53. The process of Claim 51 wherein the aromatic hydrocarbon is selected from the
28 group consisting of benzene, toluene, ethylbenzene, xylene, or mixtures thereof.
29

30 54. The process of Claim 51 wherein the polyalkyl aromatic hydrocarbon is a

31 dialkylbenzene.

32
33 55. The process of Claim 23 wherein the process is a process to convert paraffins to

34 aromatics which comprises contacting paraffins under conditions which cause
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16 ol efins conprising contacting an ol efin feed under
ol i gonerization conditions 17 with the catalyst. 1s
wa20030943The process of C aim 23 wherein the prPpCEES2004007754
a process for the production of 20 higher nol ecul ar
wei ght hydrocarbons from | ower nolecular weight 21
1 hydr ocardfins tocesmpett & argmiaties witle ps;at@}yst coppprizgng thp molecular sieve
|ntrodu ing.into a reaction nmol ecul ar
2 et ghi iy bR Asne S5 bR Pe o B ey "cont act | ng
3said gas in said zone under C2+ hydrocarbon 25

synthesis conditions with the catalyst and a netal or
4 neb@l Thanocase ot alsin|23 vdtereip gheagneass iSi aRFoesss fpiggrperizing olefins
nDIec gl
We gh tJoﬁ{y&\r’é@{g%%g%agﬁgégag@ngﬂfgﬁ?ﬁ)oﬂ&@iaﬁ%r il ﬁc%ﬂ%eﬁg%ﬁgnzatmn of
6 sai d riaacldfiarwiztothe catalyisgher nol ecul ar wei ght 30
hydr ocar bon-cont ai ni ng stream 31 46 WO 2004/ 094347
7 PCT/ US2004/ 007754 1 60. The process of Claim 59
g Whey ei &€ Fofisorh
Iag){ harl::tll agérg%)érg?gﬁﬁa%hdzw net a %{Q{S}ﬁg@% corrpoun%llqso enzmg an
9 61. Thisopermatios faxtl oGhmpiriningAnwhematicrCq slmeamcmfmylene isomers or

nmol ecul ar ht hydrocarbon_ i 5 net hane.

10 T priogouts o Siens oas w8 nyfenspd o mas 1§y

11 41, 43quftbrRin éﬁo%%ﬂﬁbﬁnfetheand%af@kﬁ%s% o@ﬂaﬁ%@ dafl process
predom nantly in the hydrogen form™9

12 proc es@ntmrsmgmwéwung@alda @g@néwre@bmmb@ac@m@ons with the
conprl Sl tcont acting said 11 oxygenated hydrocarbon
3 under 62“ tions to produce liquid products with a 12

14 catal yst conprising a nol ecul ar sieve having a nole
rati o greater than about 15 13 of an oxide of a first

15 t e avhicanpcaess ehehimi2g vaieran theeregessissaproprss for Ollgomeﬂzmg

o § o4 Ao SRRl 6 SR bonaiions
17 pent awsitlethe catagent or m xture thereof and havi ng,

after calcination, the X-ray 16 diffraction |ines of
18 Table 11. 17

19 59. The process of Claim 23 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
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18 64. The process of Claim 63 wherein the oxygenated
hydrocarbon is a lower 19 alcohol. 20 21 65. The
w@e@sess4df C ai m 64 wherein the | ower al cohol PEBUS2004/007754
met hanol . 22 23 66. A process for the reduction of
oxi des of nitrogen contained in a gas streamin the
1 246pr eBlaprecess 0bClajmrd Mhsreh thesmpid] grmetebeonammpdicemprises a

conta ti | ecul ar sieve

2 hovi ngatifed o ARt RERl N e udull T or (D) “an
yoxide 26 of a first tetravalent elenment to (2) an

oxide of a trivalent elenent, pentavalent 27 elenent,

4 se6bndTherogssa bERlainl Prrdireinthelawes meleciler wiight hydrpcarbon is
sald first tetravalent 28 el enment or m xture thereof
>and haVfiligicaft er calcination, the X-ray diffraction

629 lines of Table I'l 30 31 67. The process of G aim

66 wherein said nolecul ar sieve contains a net

7 mebal Thproesss of GlpdmI 28, 3%, 2éa¥7a|2;8z39»g33t%4rle@?ué1t7|%r$1cwherem the

* b RBHBy Bttt PGt SN Ky 1 67

9wherein the netal is copper, cobal t platinum iron, 3°
chrom anese, . ni ckel, zinc, nt hanum

0 paﬁf- oA RO PR B B kqqeeiaiss Fomptsing epiacting said

11 The pr §1§at&{ h &a%&?m%eéo%ﬁﬁ o'hg auc%t ﬁcﬁ@ﬂ]&foﬁu&g ?i%th a

exhaust t reamo 7 inter na st I on
12 catalyst compnsmg a molecular sieve havmg a mole ratio greater than about 15
13 of an oxide of a first tetravalent element to an oxide of a second tetravalent
14 element which is different from said first tetravalent element, trivalent element,
15 pentavalent element or mixture thereof and having, after calcination, the X-ray
16 diffraction lines of Table II.
17

18 64. The process of Claim 63 wherein the oxygenated hydrocarbon is a lower
19 alcohol.

20

21 65. The process of Claim 64 wherein the lower alcohol is methanol.

22

23 66. A process for the reduction of oxides of nitrogen contained in a gas stream in the

24 presence of oxygen wherein said process comprises contacting the gas stream
25 with a molecular sieve having a mole ratio greater than about 15 of (1) an oxide
26 of a first tetravalent element to (2) an oxide of a trivalent element, pentavalent
27 element, second tetravalent element which is different from said first tetravalent
28 element or mixture thereof and having, after calcination, the X-ray diffraction
29 lines of Table II

30

31 67. The process of Claim 66 wherein said molecular sieve contains a metal or metal

32 ions capable of catalyzing the reduction of the oxides of nitrogen.
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2 68. The process of Claim 67 wherein the metal is copper, cobalt, platinum, iron,

3 chromium, manganese, nickel, zinc, lanthanum, palladium,‘ rhodium or mixtures
4 thereof.

5

6 69. The process of Claim 67 wherein the gas stream is the exhaust stream of an

7 internal combustion engine.
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