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in the hydrogen form 3a WO 20 04/094 34 7

PCT/ US20041007754 1 Disclosed herein is a dewaxi ng
process conprising contacting a 2 hydrocarbon

f eedst ock under dewaxing conditions with a catal yst
conprising the 3 nolecular sieve of this invention,
pr ef Epethéndigstosddhdraiant 4 hydrocradkéngproeesgen form 4
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intbie bydvohem fdned under i soneri zati on dewaxi ng
condi-tions with a catalyst 7 conprising the nol ecul ar
sieve of this invention, preferably predom nantly in
the 8 hydrogen form 9 Further disclosed hereinis a
process for producing a C2o+ Tube oil 10 froma C20 .
ol efin feed conprising isomerizing said olefin feed
under isonerization i t conditions over a catalyst
conprising the nol ecular sieve of this invention. The
.. 12 nol ecul ar sieve nmay be predom nantly in the
hydrogen form The catalyst may 13 contain at |east
one G oup VIl netal. 14 Di sclosed herein is a process
for 15 catal ytically dewaxing a hydrocarbon oi
f eedst ock boiling above about 350F 16 (177C) and
containing straight chain and slightly branched chain
hydrocarbons 17 conprising contacting said

hydr ocarbon oil feedstock in the presence of added 18
hydr ogen gas at a hydrogen pressure of about 15-3000
psi (0.103 - 20.7 Iv\Wwa) with a 19 catal yst conpri sing
t he nol ecul ar sieve of this invention, preferably
predom nantly in 20 the hydrogen form The catal yst
may contain at |east one Goup VIII netal. The 21
catal yst may be a | ayered catal yst conprising a first
| ayer conprising the nolecular 22 sieve of this
invention, and a second | ayer conprising an
alum nosilicate nolecular 23 sieve which is nore
shape sel ective than the nol ecul ar sieve of said first
| ayer. The 24 first layer may contain at |east one
Goup VII'l nmetal. 25 Also disclosed hereinis a
process for preparing a lubricating 26 oil which
conpri ses hydrocracking in a hydrocracking zone a

hydr ocar bonaceous 27 feedstock to obtain an effl uent
conpri sing ahydrocracked oil, and catalytically 28 .
dewaxi ng said effluent conprising hydrocracked oil at
a tenperature of at |east about 29 400F (204C) and at
a pressure of fromabout 15 prig to about 3000 psig
(0.103
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20.7 MPa gange)in the presence of added hydrogen gas with a catalyst comprising the
molecular sieve of this invention. The molecular sieve may be predominantly in the

hydrogen fom. The catalyst may contain at least one Group VIII metal.

4



28 hydrocarbon which conprises contacting under
al kyl ation conditions at | east a nolar 29 excess of

WO 20840%3Hmti ¢ hydrocarbon with a C2 to C20 ol ePCANSEN007754

‘@OO\!Q\U:-&LAM:—-

ey
(=]

11

13
14
15
16
17
18
19
20
21

23
24
25
26
27

28

29
30
31
32

at least partial liquid 30 phase conditions and in
t he gqslendéelof @ catal yst caonmprising the nol ecul ar
si eveé UBFTT GXI9sgd terpip s progess fosmasrignlion dsmaniogianant | y
safiiiidnecdiy Borkt&YtIKY, s ' .
ol efin, aﬁlg‘?tg%e ar éﬁngti c ﬁ%ﬁ%&g}% g%ﬁ)rang@%f)g%?(%%nég%gém with
pratdrcoppryingghamolsownr 3504 /FIH3 4ifvREEHUTR041 BT Brhy be

: ' t, 41 to about, 20: 1, respectively. The
iAo Pl Haa Rttt L8y ? RSP iediuniioRly gt dyoasip form.
Bensidystngayodonbinagesst oh®lG1o0s VIBL fi¥lapenzene, xyl ene,
3 napht hal ene, napht hal ene derivatives,
di meflepidissisnedHareim és aqrossiss fon iseatsiue ti&afctane 4FFUr t her

' 0 s .for. 5 transal kkyl ati.ng
R R oo B i phaRolh BESAR« bifinR moaleiiied b ptes contont
compeising contactag kiydrbearhosanrdins fasto8R wHiQI®éthSrises normal and
E%%b’car on with a polyalkyl aromatic 7 hydrocarbon
stfgs; brapeheddydrqsarbopabaving gibwilrgroge ehdvd alsms 49°C dnd less

at al yst . conprj sing the nolecul ar

|
B R w51 oy P 7 el g Skt comprisng

sieve O
the hblecilyodioges¥ this iijenti R'BR nd the, ...
|y (I;'liyl _lar omatic 16(1)1 lﬁgéll?%car_ bgl‘r%nﬁ%iﬁf%g%fgﬁgﬁy%wegmng
Saﬁﬁf"‘ﬁ‘%‘:‘l‘ A SoyesTitya basic it Abo discloseissich2b: 1; 11
| vel The .aromat i c hydrocarbon may be
Do S e e s et Gl V1L b owmement.

t ol udstedisctbdoy hbIRZE RBatal it /ALK i xt-ures ther eof,
and.the pol yal kyl 14 al;ﬁémati cmgg/)ﬁ)rg%%ar bon may be a

CORRTIRA dng 2 hydrocarhondiceditadt bsemattbveiond dndr catalytic
. r araffins.to.16 arqmati cs which
crGhESondiol IR Y dositlc ?‘f;ﬁdﬁf"?\ i‘yﬂﬁﬁ’&éﬁl veilhyeatelyst comnpasing the

conpri ses contacti ng pa

melgciler sigvepaf thisfivemtivn, sefetably Hrd GHhipaRe, &fﬂﬂﬁl{)&hrgg‘%ﬂ form.

the nol ecul ar sieve o

at al yst. .conprisin
| A‘lg% V&Hﬁs@&ﬁ? tggfrlafc!@&%hﬁy%!@h acrialytsi crgclgag Ipracsss Rillecin Bie

20 Di.scl osed herein

oot sk TeBhe phd oy alinp e g pmemmi

IS a proces
conDietdseiiherdih ds bl idn RO hroc A0 H AT ISy cause

s meri.zation of the olefin with a catalyStconpri sing
7dRdrogaong sompRsing contacting evfeed having Borad alrdrstiphtly branched

C4% 65 hpREatohShillel fofh RS e(??s ({it?cransl witha rclaéIl}I?s? cgrl;]lprising the

| sonerization feed conpri
molecular sieve of this invention, preferably predominantly in the hydrogen form.

The molecular sieve may be impregnated with at least one Group VIII metal,
preferably platinum. The catalyst may be calcined in a steam/air mixture atan
elevated temperature after impregnation of the Group VII metal.

Also disclosed herein is aprocess for alkylating an aromatic
hydrocarbonr which comprises contacting under alkylation conditions at least a molar
excess of an aromatic hydrocarbon with a C, to Czo olefin under atleast partial liquid
phase conditions and in the presence of a catalyst 6oinpﬁsh1g the molecular sieve of
this invention, preferably predominantly in the hydrogen form. The oieﬁn may bea

C; to C; olefin, and the aromatic hydrocarbon and olefin may be present in amolar
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al cohol .- Further disclosed herein is a process for the

pr oTbe bramativfhydi@afion Bhe Gl sdlechid Filth tﬁygﬂoﬁg%ﬂgﬂﬁn of
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rocar bon- contai ni ng gas and
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sy ntHuethessdisdddd hérdings WMpiddedshe c&RkR |pr%f‘ﬁrﬁ Rd a netal or
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BT ECHRLP RRPHRES Ixtachiegmssriiing undér aphditiams vedoh asuse
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oxi des of nitrogen contained in a gas streamin the

pr Béstnsed bareipiyapmcessdier ei n sai d process conpri ses
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. i . gas Stream
om e b Rl g g Bl i b itms Mhiehycanss
1somgwZatien of tha ofeifinstit £dat-ayad c6MpriGhEIHE Qisclosed molecular sieve.

Further disclosed herein is a process for isomerizing an isomerization feed comprising
an aromatic Cs stream of xylene isomers or mixtures of xylene isomers and ethylbenzene,
wherein a more nearly equilibrium ratio of ortho-, meta- and para- Xylenes is obtained, said
process comprising contacting said feed under isomerization conditions with a catalyst

comprising the disclosed molecular sieve,

Disclosed herein is a process for oligomerizing olefins comprising contacting an olefin

feed under oligomerization conditions with a catalyst comprising the disclosed molecular

sieve.



to (2) an oxide of a second tetraval ent el enent
different fromsaid first tetravalent elenent,
trivalent elenment, pentavalent elenment or mxture
t hereof ;and having, in its as-synthesized state, the
X-ray diffraction Iines of Table 1. The nol ecul ar
si evén peiyth agprst,dheve & prextiddd coprocess fiir coowstingsuxyheras:d hydrocarbons
: . N ison, chraom um. . manganese,. .
ot SRR ool igf ol o oo P Prodics i
produttsiwéh atchishysofomprainalhal rﬁole@ﬂar@fﬁzﬁh%&ﬁg’@ﬂol‘b&aﬁ@%ﬂéﬁ&f ®Bn about
f.the.oxi of, nitrogen, and the process nmay be .
1S BRI P erplsateRe o i &l i shorenaleskggment which
isafiff@wyt g sdidfitst RUavRént eRmeRlY BAAIABAbmettNFentRaleat IGAN! or
.S the e>%ha t streamof an internal conbustion ]
e 1201 e R iR PRSP R i KNS o iges of Table L
TR £828tatdd WMRRIhMIn G Eeai6Rerddofl | Y of crystalline,
| ar ge paore m)ICecuflar siaeve% des?Pgnat ed herein
“nol ecul ar sieve SSZ-65" or sinply "SSZ-65". As used
her diunthet dieclosed eteirais g @rqpossefor thieans havi ng an aver age
' i t : t et trans .
- BRUBCRE Br e BRicBlEE WElgtt 13RadiBits fiod, (I8P 5hSERuar weight
e¢arbans compisipgty gepsal7 PCT/ US2004/ 007754 1 In -
pre i T AT oY ehction - !
1- (Z(-é ?:hlﬂg? ophé@?m{?gyc gtf)?nog?/rll?reat i -rﬁqlg't:lﬂ?ﬁ wsight hydrocarbon
pyr resintaipingugasend contacting said gas in said zone under C,. hydrocarbon
1-et =l 1= = o) hyl ),- rroéidinium
cati }r?h?eé;“{fsl%rgh avgﬁfgmset %%l%tlr%?%?h%ﬂo%gmg Lfipmpound capable
(" SIA"gonverting theolaweameleculss walght 2gtiiceartcanal atigghethAolecular

4 SDA.: Héf‘cf ] king SSZ-65 have the follow ng
strl?@:f'lé'r]e : rHéarE@f-,a[@ 1-[ 7
1- (4-®1 ovathanawming) frogc|sajrt apgtiiart Mohk- &- ¢ighel - mBlecular  weight

W%&*&r}-@%w&é}%@é@cl gpropyl met hyl ) - pynoi i di ni um

10 11naisevesivaspadt thereiis pasidediagir&Bdssior hean ani on (Xz
0

RSy B B PR porded 7 aicBireVerap b prasenge of onygen
vetrereinssald procdssdeoiyarisegantating  thé lgaerstdam @ith & ridfecular sieve
R ol B e KRR 25cr P30 e it bttt lemens
to(@y axicokidde of bhsecund ttepaefi@itrédshnent different from said first tetravalent
element, trivalent element, pentavalent element or mixiure thereof-and having, in its

as-synthesized state, the X-ray diffraction lines of Table 1. The molecular sieve may
contain a metal or metal ions (such as cobalt, copper, platinum, iron, chromium,
manganese, nickel, zinc, Ian{hanum, palladium, rhodium or mixtures thereof) capable
of catalyzing the reduction of the oxides of nitrogen, and the process may be
conducted in the presence of a stoichiometric excess of" oxygen. In a preferred
embodiment, the gas stream is the exhaust stream of an internal combustion engine,
DETAILED DESCRIPTION OF THE INVENTION
The present invention comprises a family of crystalline, large pore molecular

sieves designated herein "molecular sieve SSZ-65" or simply "SSZ-65". As used
herein, the term "Iar_ge pore” means having an average pore size diameter greater
than about 6.0 Angstroms, preferably from about 6.5 Angstroms to about

7.5 Angstroms. - 7



15 anion. 16 In general, SSZ-65 is prepared by
contactingian active source of one or::nore 17 oxides

wo 200650486t €d fromthe group consisting of m)novla(ljnﬁ[}g;zomm07754
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10
11
12
13
14
‘15
16
17
18
19
20
21
22

el enent oxi des, divalent 18 el enent oxides, trival ent
el enent oxi des, tetraval ent el ement oxi des and/or 19
pent h\mbming@mﬂt S1\| -t(lll-chlorophenyi)~cyclopropylmethy1] 1~ethyl~
IoroPhenyI cl opropyl nmet hyl’]
pyéi@%ﬂw |q 0lI fﬁt Y phenyl—cyc opropylme yl)—pyrrohdlmum catlon is used

as hs&lBitre élré&m% S%Z(( gg)?&:"g RIQP TR J.i]z%/ + %ﬁ}a@%[l}z%lgé{ldlt ul ate. The

cati on SDA prepar ed

Shs neefel fravhaking 88Z «ortpositid llosAgyEmicireg2 Tabl e A
bel ow. 8 WD 2004/ 094347 PCTI US2004/ 007754 | TABLE A 2
Reaction Mxture 3 Typical Preferred 4 Y02/VaCb > 15

30 - 70 5 OH!Y02 0.10-0.50 0.20-8-80 6 QYR
0.05-0.50 0.10-0.20 7 I\/Q . 02-§.40 0.10-0.25 8

H20/ Y02 30 - 80 35 -4 W Q Mand n are
as defi ned above, 5 2, and b is 2 when a
is 1 10 (i. W

2 (i.e., Wlsta:l abept) .

ravale ) and b is 3 when a is
1 1M§n practice, SSZ-65 is

prepared by a process conprising: 12 (a) preparing an
aqueous S01WI{@m}m@ﬂﬁﬁkﬁyngwﬁﬁwﬁﬁ@ﬁnaﬁ ﬁh_&g@gt one
13 oxi de capabl e of forgh& dinkiy St al ecul ar
sieve and a 1-[1-(4-chlorophenyl) 14
cycl opropyl net hyl ] - 1- et hyl - pynolldlnlun1or
l-ethyl-1-(1-phenyl 15
cyclopropylnethyl) pyrrolidiniumcation having an

-ani oni ¢ counterion which not { 16\detrinental to the
formati on of SSZ-65; 7 (B mai gPai M ng t he aqueous

. sol ution under cong ’ I¢ient to is form
crystals of SSZ-6 19 (c ecovering the crystals
of SSZ-65. 20 Accordipgly, S82-65 may conprise the
crystalline material and the SDA in 21 combination
wi t h et a-Efhy-drd-phenyherdonropyimettgds ppookiditivng
tetrahedral coordination 22 t hrough shared oxygen
atons to forma cross-linked three dinmensional crystal
23 Ehe §buration Thassneintediviith anshio [XYRVALH hiay®Be £ Snion that

i se e.or. a conbi hation of .
is n&0 enta?p the fonmation of the molecular sieve. Representative anions

include halogen, e.g., fluoride, chloride, bromide a:ud 1odide, hydroxide, acetate,
sulfate, tetrafluoroborate, carboxylate and the like. Hydromde 1s the most preferred
anion.

In general, SSZ-65 is prepared by contacting an.active source of one or more
oxides selected from the group co:isisting of monovalent element oxides, divalent
element oxides, trivalent element oxides, tetravalent element oxides and/or
pentavalent elements with the ,1—[I~(4-ch10rophcny1)_—cyclt‘)propyhnethylj- I-ethyl-
pyrrolidinium or I-ethyl-1-(1-phenyl-cyclopropylmethyl)-pyrrolidinium cation SDA.

SSZ-65 is prepared from a reaetion mixture having the compositien shown in
Table A below.



24 oxides. of a first tetravalent elenment(s), and one
or a conbi nation of a trivalent 25 el erent (s),

wo 200pemtzaval ent el ement (s), second tetraval ent iTROS004/E)7754
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23
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25
26
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29
30
31

different fromthe 26 first tetravalent elenment(s) or
m xture thereof. The first tetravalent elenent(s) is
27 preferably sel ected frBABI&RAgroup consisting of
silicon, gernmani um and §§0ntt)i nﬁé.i ons 28 thereof Mire
preferably, the first | ement is silicon.
The trival ent 29 el enentrypRant aval eplef@lgnent and

secoa{d tetraval ent elenent (which is different from

30 t HAVeQy tetraval ent 18l enent) i3 pfferably

sel egfpdydHy om the group nsh shi ng 3 um num
gal | i um (szr on, boron, tP{igni%‘ﬁnb [ ndll?%?n %\'ﬁ_’aﬂnadi um and
conbidOhons 9 WO 200400843330 PCTI0JBR0Q4007754 i

t her epf re preferably, the second trivalent or
tetr%‘ﬁ/&b el enent is éioam'(hﬁ?n or 0.0H828n 3 Typi cal
sour /@h, al um num oxi gg_fegr the rgactd on mxture

i ncl ude 4 al um nates, alum na, alumnumcolloids,
whengn¥,nnQoM atel tamtae definedsaicve parsbd is 5oy dndbasl2 when a is 1

-al . n el,s such as OH) 3. and al um_ num conpounds
(1.% [V gbgu 5 h%\Ya(lﬁ[gf%‘?fﬂb 1563 %!é‘( T3 g:e-’T@?p‘F dayalemlyr ces of

si | | BOfra@ide0SST 86 s fRpiieli ib cbinbisiydr ogel

Sl oy flggrr%g ol o3 ftboesd cbing e PO°!

tetra-al k¥ orpispaing yvageoussalution cadaihingrsomiceess atSeast one

o BBS S5 8 BB ED end AT irhnsy-

cychpreppaaifd -ty paidldhivi GUMeMRL 1 IHheR)-

counterparts. 10 A source nol ecul ar sieve Teagent nia’y
CYStoaveRYEnsthyY e lidminn eationubasong popoinnic chuitetion miidh is not
deﬁﬁﬁgﬁd%%ﬁ%ﬁﬁ&gﬁéﬁ_%%ar sieve al so provides a

source of silica. The soutce 12 nolecular sieve in

its deal L(bitnatmdinfmnu' il Fu‘”a“i‘é-"@ﬂs‘f“é‘é‘-‘ﬁ ¥R rﬁd,,ﬁgtli@% MEEGent to

ur of, silica, with additional silicon

fo%gg%g? s‘?f;ﬁz'%g;rm‘élxanpl e, the conventional sources 14

listed akgye. ﬁﬁeﬁﬁg%é&%tﬁﬁd}‘@f?ﬁ&% ar sieve reagent

| um fofr the ’

as a source of alum na present process is
mor eAEOrMEly c33Z-66 suayi dvetprise the GystaHinenhat®ial and the SDA in

88 o b e SIS0 g i
thrdigle bleget exygbn Wi toifSmh ASRIR i&%r@@ﬁjl%r%]sg%alc- tal B

reference. 18 Typically, an alkali neta oxI de
stragiyco rThgmnefpliig ans aowandtsilipokides oyuprizé o or Al sbinfticasos

' ' tassium li.thium_ cesium
oxldloE Y SR B0l SSHLND, B e oo indianags Fielente
eleneat(s), pentavalént feﬁimﬁﬂ%ﬁ‘é@dond&@&éva@@ﬂ”@%ﬁﬁsf&i?fep&t from the
ﬁﬁ?rg]tte]d 1so|ong_astheqeg§uwalent bfas city 1s _

SHeTHRYAIcREelemeniés) somixte therapde The dirgretvivdlenp glement(s) is

‘ ' '%m] ' . be .beneficial toio L
pr@?ﬁ@%@@t&g i e@%%?‘g% E‘P‘ﬁ@ﬁﬁg |of ICOR, germanium andn combinations
thereof. More preferably, the first tetravalent element is silicor. The trivalent

element, pentavalent element and second tetravalent element (which is different from
the first tetravalent element) is preferably selected from the group consisting of

aluminum, gallium, iron, boron, titanium, indium, vanadivm and combinations



23- hydroxi de ion, thereby reducing or_elimnating the
al kal i metal hydrOX| de quantity 24 Fequi red. The

| wo 2008b4@47 nEtal cation or alkaline earth cati P 1T7R¥% 2088007754

f—

L= - - T N - Y, SR SR PR &

10
1t
12
13
14
15
16
17

18
19
20
21

2

23-

24
25
26
.27
28
29
30

3

32

part of the 25 as-synthesized crystalline oxide

material, in order to bal ance val ence el ectron charges
thefeof NBlogé Prefotdbly @e s6EHd tHRalthd e favaleriRldMdHt S uAtnum or
an el evated tenperature until the 28 crystals of the
bagar- 65 are forned. The hydrothermal crystallization is

t enpoyBipdSaS R ELRR RSl OB eH TGRSRl Tagr e °
arbmimn albdBda, anenih ool b, liEhdh| oxid doafednst 4iBéh do3,

pically greater 31 than 1 day and preferably from
35%%?8‘@ abmuafyge ¢ 15 (O uanydaluppnpn spmpaiinds suches AlCk and

ALY, Bipist R o RRLHa BN B3 b B8l s

achl) lﬁnmgd Bﬂnea,rcpﬁblﬂhhﬁlmaltet@d yidyhbithasilicanss, sh@ilich Rpdroxides.

SSZ- 65 s can be. 2 allowed.tQ nucl eate ]
B@B&ﬂ%‘ﬁé%’s&@i@&ﬁ%%&t@%@ﬂ% #diwgy ganagien gaeirgn, can be
adaéin@ﬁm§ c&&é’s?hﬁhﬁg Wfth bt 280 R6um terpprt

advant ageous n decCreasing the tinme necessary 4

conpfisperce nyﬂ&@ldrrsmbrrmgmbmay@mmde n sauidée bf aiummum or boron. -
IIlseeg g% cfﬁ | ead n jncreased purity {3 ..the

R Reels ¢ S © ﬁgotmev e %OJFP%H $iHgp- oFhe source
mélesuas oV iflfits I8FuBRnAYE br d&o@@aatw e d,rlgg aRB338%ed mﬁgbme

used as seeds, SSZ-65 crystals are ad I'n an anount

- of pilisas with additional siliconodded t$ing\for gzhamplfz thiecetiventional sources

used

I I
PV ) o AL o6 ) 55 By

'prMﬁEplﬁGW&Oié&rﬁlﬂEteﬁf &seflbed in 9.5 PRRNANSJS 229 175 ARued

e reaction m xture b¥/ standard nmechani cal separation

ulsi 1453 G reasceiitied Mo o iMak e oieyalab o ar othe

disvd. t 90C to 150C for
l12 ® ro‘yrrl?'gﬁt olsgﬁg?wl%glreagead%%go tfygrleger%% as-synt hesi zed
SSZ- %l@ﬂysamdlkah iieeal diioxgdesdrePorcanalk dlihcRRrthahéior xxde
under vacuum 14 SSZ-6

i ¢ pressure or
S“‘g} %'iptglf3 g‘g&‘r%é%dre& Tspstim, gofassigm, Lifuuys, gestuss) mbidiumg ealeinmn, and
ma%nbélﬁﬂ%‘m%b&iﬁ] thelr %oﬁ%ﬁ%&hﬂg‘ I?M vever, ugn %toﬂgﬁs an be omitted

hereof to an oxi de sel ected OXI

50 gmgl asrth@ e@uivalent hasioity dxindimtaihed. ofThe $Ddemati lbbamdrm provide

R e R TN R IR CRL T AN
hyédh% | | )
it o o, SR R

reqiiietlh 3 2lkali neetyl caaon Opralkehm cartteoatical may bé pert SDef r om
ossta in 20 terms

as%\{r}tﬁh%sfzéd%g%ﬁtaj de Igﬁg\t%%%}t%? éigrlrcg e tgéraijw’ce valence electron charges

therein.

- The reaction mixture is maintained at an elevated temperature until the
crystals of the SSZ-65 are formed. The hydrothermal crystallization is usually
conducted under autogenous pressure, at a temperature between 100°C and 200°C,
preferably between 135°C and 160°C. The erystaHization period is typically greater
than 1 day and preferably from about 3 days to about 20 days.

Preferably, the molecular sieve is prepared using mild stirring or agitation.
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21 TABLE B 22 As-Synthesized SSZ-65 23 YO2/Wod > 15

24 Merj YQR::0:01- 0.03 25 Q YQ2 0.02-0.05 26. where.
wozoul(rom\.é\é'/ d, M n and Q are as defined-above

can be made with a.nmole ratio of YOR/WOOd O?C%EJS%%%@Q%”

there is 28 essentially no. WCOd present in the

' SSZ- Bhaing Hie Kylretheasa cridifliSndmbiep o SSps %5%?-%% caitBe

silica material or a fjerman03| l'icate. Thus

et

2

NN
o

2 ﬂlwdcfalnue@g@ spAieeqslydiemdhe siacticomixiBos. afide adelnfiSRHYGS
3 tﬁl _ de essentially al um num
3 offfiEliSRtd iaenRbo A AaRECd R Ik Tind sl Rty for
4 camﬁplete cﬁysﬁhtmxdmctf) ocoat 4astatioh\ReiRah Mo ifdbheR purity
ff}ﬁ %{é a |s by using standard acid | eaching or
5 %P o e pramoting e apcleation g PoOMNDIUG 3 SSZ-65 over
6 a mir SSZ- 65
can be sﬁnéﬁea zeé?1 ﬁ%ﬁ}ﬁf}%%é&ﬁ%#i—ﬁ%{&yst% ﬁf‘fﬁdﬂ’één agnount
7 betwhinchih 280 bt the welght Mﬁmt&ﬁm@dél@heﬁ%ﬁlde% Aflica, used
3 “ﬁﬁ gnent i.f boron is also-3 present. The boron can
the tenrlg’rﬁﬂ'fé’ if desired, by treating: the | _
° bor chdd Hahlealr fev@qugé D hacek Le
- _tenperature( as; descr &g in Joneg&gt[:Rg ?ﬁdg}’dﬁgﬁﬁlggepm
10 %Mremmmm bym:ﬁameahm@s tionaBolaliquesishiicds
qr 65. SSZ- al so be prepared
1¥ ﬁlﬁ&ﬁ%{c% @ZB&? Bajer ."P&g%ic af}t#fhaléén%d: 24 W56 ot 565 for -
12 frdd@ e IAKBErs2R ohisiRSh e
' netal at ons by techn%hqﬁggngom i ?%gtg}g%? ?%h ‘%Wmepm
13 bepegormethatptmesphesic preate otelndemcﬁﬁmSSZ 65. SSZ-65 can '
aI S epar ed di re s an_al uninosilicate.
14 to %oéx%:'?é) ‘réﬁl? ﬁ%%reiig‘a%f‘mﬁ af yOig seletes Bemailicanmsdde,
15 geﬁwam&nmldmheﬂﬁct%é Mredf b ah B B{ﬁ@h
_ I ySt aI l'i.ne framework Ir:or exa )?@E%@i um numaﬁégﬁ?ﬁoaﬂde
16 galjigmo d%d%@ﬂ%%e,m@wud@,mmmmf indienmiiés, vaddium oxide
17 ancﬁhﬁi(ﬁré hEREPLAY Q. D nd ;
: di ssol ved sou ce-t-ér%ar}’\gr’n&ﬁgﬁ éﬁ g%la%rlgcled %%‘?Sézed state, the X‘my o
18 difffecsionilped of Tati 1 belew. FBEDEE Mﬁﬁaﬁﬁeorﬁﬂ&mmzﬁ%ﬁﬁltﬁ@slzed L R
19 '(1 eDece er P@‘G Chang-et-al 15-tt-is-beli-eved-
e A ge?“é%’aig r?é?@@@ S57n68) andeimsiao ritisrouscitatesin
20 ter@ of 214 ARG, RHYwWIh cterized by itsf{X-r ay ‘
N diffraction patter nq%]%jfs%ég?{yaas synt hesi zed (i .
2t prior to renoval of the SABIE Bhas a crystall|ne '
: stni eture whose X-r wder . 18 diffraction “pattern
22 exhibit the charaet w&%&%ﬁ@mﬂ n Table | and
23 I's thereby ttysjzngwbed from >15
| My/Y0O, 0:01-0.03"
.25 . QYO, _ 0.02-0.05
26.  whereY, W, c,d, M, n and Q are as' defined-above.. '
27 SSZ—GS can be made with amole ratio OfYO?chOd of oo, 1e , there 18 '
essentlallyno W.Oq present in the SSZ-65. n this case, the SSZ-65 would. be an all- -
29 silica matenal or a germanosilicate. Thus, in a typical case where axides 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 co. A method of increasing the mole ratio of silicato
32 '

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

11



19 other. nolecul ar sieves. 20 TABLE Z 21
As- Synt hesi zed SSZ-65 22 2 Thetatal . dqsnacrrg

4%’ % stroms’ Rel ative Intensity (fa}(b) 76.94 1234 |yl
WO 2004494879 63 M 16.00 5.54 W 17.48 5.07 M 2 1R QLUS209 5007754

VS 21.88 4.06 S! 22.20 4.00 M 23.02 3.86. ,.., M
26,.°" 36.M- . 23 ta7 0.1 12
mm%? é@&%ﬂ%%%ﬁ%%@%%Wmmme

—

b

()
b

2 silicPh SAbEYas368 hfiin ttrahBHGN ehe oﬁde%ﬁﬁﬁhcﬁﬂ ﬂ%drgn L{%ﬁ
~ X-ray pattern is assigned a value of : .
"3 - prdsedls Thiehorarocanthee bt seiovel; ibdosied, tﬁﬂ:r@lmhgltﬂe borosﬂlcate SSZ- -
o t.r0 Q... bet 40-a 0;-; VS tron
+ o J4eRP hee B VHEE Voot S R e o e
s Maat {Fo0S13E0a 1 AR50y mﬁm Huby/arsdIRE0RE %rskﬁmem sﬁiﬁﬁs can
. radi ati on was the ha/ doubl et of copper. The peak
6 alspdp @Fﬁp@rweeﬂbr@spdwwbm‘s Halesired, e bmno:fan:b@ remevel as
' n read,fromthe . leelatl e
7 degtebl bR ARG AR Fim AR HFAG oY [l gl KR e arto
8 makp,&cg Ngh hRANGS s Fersioa SFSSEDpsli 887163 édﬁedw&sé)fa&ﬁﬂwd "
: i can be calculated. The variation in the _
9 . dirggtl @é%lgn&@@ afrwo theta) neasurements, due to
10 _| nsu)w %nﬁ@ﬂ fﬁ el EJ‘ Sstald n | nd| L.
sanpl es, alilgggdstl mate %tg iiéogﬁ%rees%&\ﬁr %&98”&“011
11 msdrt hﬁmnmmntophe hﬁysmmﬁe ﬁaﬂeﬁroﬂc | Bof¢ rm@him Biertion
‘ as nt es% "2 or,"as-made" SSZ-65 mol ecul ar o
12 may OBGELY pakmetiof s mplechlar diers ibeqmbination vatbin
13 alumula binder or dissolved: souirce of aliimina. -Such procedures are desctibed in U S.
14 Patent No. 4, 559 315, issued on December 17, 1985 to Chaag etal. _
157 - Itis behcved that SSZ—GS is campnsed of a new ﬁ'amework structure or
16 topology which is charactenzed by its X-ray di ctlon pattern. SSZ—GS ,
17 aS'—s}r‘i_aihﬁS‘iied ("" , po I he'SDA) has a nrystailme stmcture Wlmse X~—ray fpowder
18 difﬁ-actwnpattemaxinblt 1atacl nstic lmes shovm in Tableiand is therﬁ‘bydlstmgmshedﬁ-om S
19 atﬁér.deecular sieves. - . R v
20 _ TABLEI
Ak s '.thesmed S8Z-65
2Theta® L-spacing {An " Relativé Intensity (4
- 6.94 "1274 S M
9.18 L 963 M
16.00 S 5.54 W .
1748 = - L 507 M
- 21.02 o 423 VS
21.88 o - 406 g
2220 400 M
23.02 o386 M. -
2656 336 M
L °28.00 - o319 M
2. Yx01 L -
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3 carr result. fromvariations in the
silica-to=alum na or silica-to-boron note ratio of the
4 particular sanple due to changesi in |attice
constants. In addition, sufficiently. snalt 5 crystals
will affect the shape and |nten3|2¥ peaks, Ieadln
to si gnikheckiay prifgmsrisvisad éne hgsed on 8 r@am iansiins

resul tj n'%:&hﬂﬁgﬁﬁ)npesﬂliﬁ@ ih meeﬁsmy psﬁerﬂf.s tagﬁ?ne% 9%@%@ of
as co aredtoE) erns of as- nade' eri al

vel | at0%i Y¥weak) fst lgss ﬁharhao mmsﬂmma%ﬂewe@am andl. 0,
The no I

or ot hes B A R Ve S PR oD

wi th various other cations (such as HtorNHa 12 yields
essentially the sane diffraction pattern, although
again, there may be mnor 13 shifts in the interplanar
spacing and variations in the relative intensities of
t he peaks. 14 Notw t hstandi ng these m nor
perturbations, the basic. crystal lattice remains is
unchanged by these treatnents. 16 Crystalline SSZ-65
can be used as-synthesized, but preferably will be 17
thermally treated (calcined). Usually, it is desirable
to renove the alkali nmetal cation is by ion exchange
and replace it wth hydrogen, ammonium or any desired
"nmetal ion. 19 The nol ecul ar sieve can be | eached with
chel ati ng agents, e.g., EDTA or dilute acid 20
solutions, to increase the silica to alumna nole
ratio. The nol ecul ar, sieve can also 21 be steaned;
steam ng hel ps stabilize the crystalline lattice to
attack fromacids. 22 The nol ecul ar sieve can be used
in intimte conbination with hydrogenating 23
conponents, such as tungsten, vanadium nolybdenum
rhenium nickel, cobalt 24 chromium mnanganese, or a
nobl e netal ; such as.palladiumor platinum for'those
25 applications in which a

hydr ogenat i on- dehydrogenati on function is desired. 26
Metals may al so be introduced into the nol ecul ar sieve
by replacing sone of 27 the cations in the nolecul ar
sieve. with netal cations via standard i on exchange 28
techni ques (see, for exanple, U S. Patent Nos..

3,140, 249 issued July?, 1964 to Plank 29 et al.

3,140, 251 issued July 7, 1964 to Plank et al.; and

3, 140, 253 issued July 7, 1964 30 to Plank et al.).
Typi cal repl aci ng catlons can i ncl ude net al
cations,.e.g., rare earth, 31 Goup |A  Goup HA and
G oup VI netal s, as mell as their mxtures. O the
15 WD 2004/ 094347 PCT/ US2004/ 007751 |1 repl acing
nmetallic cations, cations of nmetals such as rare
earth, M, Ca, M, Zn, Cd, :

13



2 Pt, Pd, N, Co, Ti, A, Sn, and Fe are particularly
preferred. 3 The hydrogen, ammoni um and net al
conmponents can be ion-exchanged into 4 the SSZ-65.
The SSZ-65 can al so be inpregnated with the netals, or
the netals can 5 be physically and intinmately adm xed
wi th the SSZ-65 using standard nmet hods known 6 to the
art. 7 Typical ion-exchange techniques involve

c@he aé’etamwdw dgiiactivet pattemns] \E@T@I defermined;bynsgandardy

< o’ HHATRA0R s G Al c%év?et;iﬁspgﬁﬁtmd%d
- the poﬁﬁﬁn@eas%rfﬁhéﬁtﬁl%f 20Nk d58 t@rdra%taﬁglehﬂaecteﬁd frohPthe

" acetates, nitrates, and sulfateS are partlcularly
relatwpnntfeasmwof thi geates| mﬂrl dhe. mtexptauas spatingsndagstromisci ned
to.t-he iogn exchange re to renove the
oorrmgelaﬁﬂgp%tr &’dl r%'g?ﬁ&:iﬂﬁ? * channel s and on the
SYhE 36@atioh i 48s SAEE MBS Bwio thorP hRaSTEBEAGY@d N 13
- - . exchange. Representative ion exchange technlques are
- instrumientoireg and it differgrges betmicon jndividualsagplesnisestimatesiatng
404 . S, Patent. Nos. 3,140,249 issued on July 7, 1964 to
+01gelem ot al.; 15 3,140, 251 issyed on July 7, 1964 to
Plank et.al.; and 3,140,253 .issued on July 7, 1964 16
. to Plank et al. 17 Followi ng contact with the salt
sol ution of the desired replacing cation, the 18
_mol ecul ar 'sieve is typically washed ‘wi th water and
“dried at tenperatures ranging from 19 65C to about
200C. After washi ng, the mol ecul-ar si eve can be
~calcined in air or 20 inert gas at tenperatures
‘ rangrﬁg~%ﬁon1about 200C to about 800C for periods of
.. 21:tine ranging from1l to-48 hours, .nmore, to
" ..produce a catalytically active product 22 espeC|aIIy :
~ “‘useful ‘i'n hydrocarbon conversion processes. ‘23 : '
;_?;Regardless of the cations present.in the synthesized
.. formof SSZ-65, the 24 spatial- arrangenent of the
. .-.atoms whi ch -form the basic cryst.al lattice of the .
. nol ecul'ar. 25 sieve remains esseftially unchanged. 26
. 'SSZ-65 can be formed into a wide variety of physi cal
'“ushapes ‘General |y 27 speaking, the: nDIecuIar sl eve can

-“fffbe in-the formof ‘a powder, a: granule ‘or a molded 25

.product' such.. as. extrudate having:a- partlcle size -
‘sUfficient: to. pass through a 2-mesh .~ 29 (Tyler) screen

W .j'fthe 30 catalyst i s ol ded, such as by: extrusion -

Amrth'an ‘organi c - blnder the SSZ-65. can- be 31. extruded

o peforen drylng, or., drled or - partlally dri-ed-and then
".j%fextruded 16 MD 2004/0943 47 PCT/US2004/OO7754 -

R U

,and berretalned on a 400-nesh. (Tyler) screen. lLn cases
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'peaks

| SSZ-65 can be conposited with other nmaterials
resistant to the tenperatures 2 and other conditions
enpl oyed in organic conversion processes. Such nmatrix

3 materials include active and inactive materials and
synthetic or naturally occurring 4 nolecul ar sieves as
Viphd Xady | mreaeﬂﬁi pcm!éﬁ{ §f TSt %&egre@aﬁth@é/ef “aBls ghﬁeeseaﬂ

met al oXxi des- Exanpl es of such materials and the

ot “asmEaded SSMSWWIMWQS:;\ iMiper yeralicas én tiesh Homtignipattes

Pate t 0
+ canxeglandafions T ity
‘ ,pamcma&;bla AR ch@gaamﬂm@ co@talts0 fn WidiGiBn dfuficiently small

PR S @f%ﬂ%@o%%fé&c

i i ncorporated by ~8.reference herein in their entlrety
crystals wil] affest theshapp and infensityafaeaks, deadingrig isignifipgrtipselar bon
version reactions. 10 Hydrocarbon conversion
brOmif%g'g%tions are chem cal and catal ytic processes in
- Which 1 | carbon-containing conpounds are changed to

b Rk GahbOBs £0AL A RIHAGGEETPRUALS 1ntbAsEXa8D| &8 1fe
hydrocar bon conversi on feactions in which SSZ-65 are -

g; %%n}% £ Ol édé@'dﬂﬁgmhy&r Wl Q&%hﬂ& shifts in the
ewa |ng, atalytic crac Ing and ol efin and aronatics
chﬂhmménpmmnaiEhmnuﬁmmkwanwepﬁhhmedbthdﬁagamﬂhahmmﬂoroﬁmm

yields bé@ﬁ'i%{l lfthé‘&m‘ib Mtfd opatRAL aftfo 1€ Bfte may be minor

pol yneri zing and ol i gomeri zi ng of efinic or acetylenic

) ex ected to sef ul ot her petrol.eu 5 refin
cationspRsaRy Bt be VR st vy oot v st as 1" or MEEL)

shifts mﬁh@mmﬂsnguphclag and Variatising tiry ﬂmmlaanel infensities df the peaks.
] efo n1 ,,|soner|z| ol |tuted aronmati cs
NotwilhghRditk Mbsc G Ho AiTghoR2 e hotle aSHAP e SOl | ©

uumhm@éd% ﬂmk@hﬁﬁﬂﬁ&mgo prOV|de m xtures 19 of benzene
x | enes and hi gher .net hyl benzenes and oxi dation -

é&allmqs?SZﬁ@Ss@ﬁW wiediasgwathasiged, but prefigeblywvill be -

therma??"*%%e?n?% 1iRedE okl 2 CacB UL S RE MO G o0

bynnﬂamuu%fmmfmﬁmgt¥waﬂgg%hggmhm?ﬁ?@m?ﬁ@aem@ﬁmgumﬁm&ﬂhﬁbﬁ
I.N .- C a StS ave

The méjlggé,lg& ﬁ*‘\”?’get"'ym séecgﬁg : Pgeaﬁﬁems @cgazi@%l‘ﬁo fAr dglate acid

. solutmﬁ? gt liﬁc'r&géla md%fte‘éhﬂﬁm% gFB 3 o uct ic Q%EU% sgﬁé' %ﬁglso

roducts relatrve to tot

“be stcmﬁaktyﬁmmg helpis wtabyhzetﬂ'le ciySEllGke latice emthksﬁ'emewaadm ul-d

i anobr g s oot SR P ar vl Tosronsparive

ccmp()ﬂél[?%: %ﬁgﬁ%ﬁﬁg‘%@xt he ZEnt’T{Iﬂ eicu= ar ’s‘fhfeexéﬁé’l”? ‘éiﬁgl)c/a{?] é’sf" |1t’ze
: chmmmuughmmghugmoemam@h:mmmﬂamaﬁaﬁﬁmkdannonphmmmnﬂmummn

29 cal cj.n alone sufficjent.
applicafions By v Redrosktntng bipton it destod

tNiEtafsdhd lﬁﬂséﬁé %aa&mmﬁa%&%@g@g; mﬁ‘ é’Bf'

rare ea ions. As.used 31

ereirn nan

the catiohenm:ﬂ mgmulzfrmm witleneta bationsafia siandaad d tom axmhmgc at
' techmques fsee for example, U.S. Patent Nos. 3,140,249 issued Iuly 7 1964 to Plank -

etal; 3,140,251 issued July 7, 1964 to Plank et al.; and 3,_140,,253 issued July 7, _1964
to Plank et al.). Typical r‘epl_acilig czi_ﬁons can include metal cations, ¢.g., rare earth,
Grou;i 1A, Group TIA and Group VBI‘met-aIS, as well as their mlxmree Of the - N
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32 80% of the cation sites are occupied by hydrogen
ions and/6xr rare earth ions. 17 WO 2004/ 094347

wozooP@IéHSZOOM 007754 1 SSZ-65 nol ecul ar -si ev 1@2%05)5007754
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head et
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13

4

15
16
17
18
19
20
21
22

- 23

24
25

26
27

.28
29

30

- 31

used i n processing hydrocarbonaceous 2 fee
Hydr ocar bonaceous feedstocks contai n carbon conmpounds

replacing afetdlBic ciduspeativRRvf flefalLsRn s $A6IARAR, M‘ﬁUGE,Iﬁ% Zn, Cd,

n_petrol eum fractions, recycle petr ol eum
Ptf#‘i\&“f ERsTi. Mabn 281 Fe arq parteulady preferred.ar  sand 0| l

sy ntfigty af iR recycl ed plastic
feed@?o &g}%a |n%bdg§fgag]g%?%1§§ DIRODERS ¢ 85556‘?? -oXchanged ino

thQ:S&ZzﬁSn |Tﬂng S37eds tackso Bo ausregidtedivgthtte 2ROAIS, tdr the metals can

b ?k éi)}c reactions, Depending on the type of

°PR¥REUL] 1y infmately, gdmired Mot ke S8¢<65 4 s@ndmdmhm@dmown

to ieayf eed can contain netal br be free of netals, 8 it
can al so have high or I ow nitrogen or sulfur

i mp(hypidabion-dxtcharge tbdamcpm; eniodechntatguRY SynthdétitaholeBular

e. efficient (and the

3169 g tg"z{h)ﬁsﬁ r o]0 es S I glal Sg]é f’?ftﬁ’ é{efszavséfepﬂé‘r‘éﬂﬁﬁ"t‘”@l“ or cations..
s st S8 B S

conver si on of
acgtafes Wx@@m vld Felifates @ panidelarliyqrefexadp The mdlecfdlai-l sidveqsl
actors dependi ng_on

f d bed
w5 e e e 5 e ey st
preséret ie dHealhyibiiclPand b he%uméé siﬁe& Yhid festRPGDY H%Q%@% ion

onver.si on process and met hod of operation

ex . . i RepEesghtative me@amtﬁ@mﬁ:sm digclobel imat ﬁi@é&tan@fy of
pat&ﬂlb fhc'l aﬁ]ﬁ' ::Pﬁtét& | o uﬁ%l(? ?4?}86%6? %El?}lily% Posa & P?ank et al.;

3 IW @5 bgismi mmhﬂﬂé’hy%menam QALY BRAES 1120363 issued on July 7, 1964
¢ I%‘ﬁlﬂé genatl on and desul furization 18 reactions.-19
0 d1 owi ng table indicates typl cal reaction
COrBlIldvARE MaCH iR Ped,uicn using. ..
cat al yst s conpri si ng“’%gﬁ%g’é‘% ‘?WEF@E‘E?%& canon, the

molegiigesisyon tydtalbewedticd vthofathisd ﬁﬂé@&ﬁtb&ggrag{r@sf BERE from
r ocess

65"&(}”% -%’@r gﬁndl cat ed in parent he?}%ec;mﬁuemmdﬁa )

ine® gésozg LESO?&S%%% %%9 %Eﬂ?d? 90%5813 §80°(9 fo %‘ pZBIQIOdS of

tlInf( 2OgHR0DEN 1. 138+ s/ oMﬁ%reg &Hﬁﬁhuce a catalytically active product

especially useful in hydrocarbon conversion processes. -

Regardless of the cations present in the synthesized form of SSZ-65, the

spatial arrangement of the atoms which form the basic crystal lattlce of the molecular

sieve remains essentially unchanged.

SSZ-65 can be formed into a wide variety of physical shapes Generally
speaking, the molecular sieve can be in the form of a powder, a granule, or a molded
product, such as extrudate having a particle size sufficient to pass through a 2-mesh

(Tylex) screen and be retained on a 400~mesh.(Tyler) screen. In cases where the

catalyst is molded, such as by extrusion with an organic binder, the SS7Z-65 can be

exiruded before drying, or, dried or partially dried and 'thenr_extruded.‘
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11
12
13
14
15
16
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18
19
20
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23
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32

Aromatics 400-600 atm -10 bar 0.1-15 formation
(480-550) Cati. cracking 127-885 subat m*:-30. 5-50

WO 2004@bas435 atm) A igomerization 232-649 0. 1- SPCHUR2004/007754

0.2-50 10-2324 0.05-205 (27-204)4 - (0.1-10)5 18 WD
2004/ 094347 PCT/tJS2004/ 007754 1 Paraffins to 100-700
0- 10067p6% galheseohipositat with ilees nCdades saistan tofhe268p&dtires

0,5-1000 0..5- | hol 0.00345-6. 89_. MPa ge
atid gty F%ﬁﬁ%‘% gpidyed 18@%%??0%53‘6&*%9@9%5@ qm
Hﬁt%ﬁcﬁgg ey iﬁdﬁgﬁctfﬁg%gﬁ%%% 5 (1 DAl m) 3 alg’p%&g“?‘ng

npdecylar sieveees wpnramnmr@nmna@nalmvb asbtlapsysdicednd Ibnetal oxides.
4 2 Ga hase reacti dr ocar bo
ERLIBRR B miteRalS30g MEtRnle? B o, Bedeaie $red tpelgsed in

UG, nmenteammn mnﬁsdeuqn@ B@Olmftam%h&n’& o %1@003/ ipaRA
10 Using a catal yst

el ow. rackin
“@oﬁﬁﬂﬁé@% lmdé\éay Pt apis ibNpkagasdo hpthzoferhjch ar enn@rpqmed by

hydr ogenati on pronoter, heavy
lre!gée(ﬂtéfrlo eumﬁlﬁfelsféﬁéa}%r edst ocks, 12 cyclic stocks and

ot h essgceﬁfomnmm sicehair@eschiilan ksdforarton dandkrsonacdctons.

Hlyjrar grbon conversion reactions are chemical and catalytic processes in which

carbon containing compounds are changed to different carbon containing compounds.
Examples of hydrocarbon conversion reactions in which SSZ-65 are expected to be
useful include hydrocracking, dewaxing, catalytic cracking and olefin and aromatics
formation reactions. Tﬁe catalysts are also expected to be useful in other petroleum
refining and hydrocarbon conversion reactions such as isomerizing n-paraffins and
naphthenes, polymerizing and oligomerizing olefinic or acetylenic compounds such as
isobutylene and butene-1, reforming, tsomerizing polyalkyl sﬁbstituted aromatics
(e.g., m-xylene), and disproportionating aromatics (e.g., toluene) to provide mixtures
of benzene, xylenes and higher methylbenzenes and oxidation reactions. Also
included are rearrangement reactions to make various naphthalene derivatives, and
forming higher molecular weight hydrocarbons from lower molecular wei ght
hydrocarbons (e. g., methane upgrading). .
The SSZ-65 catalyéts may have high selectivity, and under hydrocarbon conversion
conditions can providé a high percentage of desired products relative to total products.
For high catalytic activity, the SSZ-65 moleéular sieve should be .
predominantly m its hydrogen ion form. Generally, the molecular sieve is converted
to its hydro gen form by ammonium exchange followed by calcination. If the
molecular sieve is synthesized with a high enough ratio of SDA cation to sodium ion,
calcination alone may be sufficient. It is preferred. that, after calcination, at least 80%
of the cation sites are occupied by hydrogen ions and/or rare earth ions. As used
herein, "predominantly in the hydrogen form" means that, after calcination, af least

80% of the cation sites are occupied by hydrogen ions and/or rare earth jons. .
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13 process. conditions and catal yst conponents
di scl osed-i-h the aforenentioned U.S. 14:Patent No.
0,,006,and U.S. Patent No. 5,316, 753. 15 Jé‘lemszotmm?wﬂ
' 0

WO 20 4/(?{& . . . :
ydrocracki ng catal ysts contain an effective anoun

L= < — LY R -V FURS X R

[ N o N R
Nﬂo\bmz_aazas:s

at | east one 16 hydrogenation conponent of the type
c omBBLy6 empleoyiatisie veshont earsad ki ﬁﬁ)c&gshi??&ﬁir&ﬁrﬁonaﬂéﬁus
hydr Qgenatj on conponent is generally selected fromthe
ff‘ﬁﬁ%}ﬁ%%o nydI%cqﬁWa@wafW@ﬁﬁ%apanw earbermaerepouRisendsee be
\ -B. . VI 1] _
59 05 T Sl P Dl eyt oot
fragiiving) shiategpik; lighefldtbcoal Gahyead agie pdthetic pahfingFrorh NAO, |

f%r%fc?r%bl% selected fromthe grqQup of netals, salts
regeed PESUGIRSHERES aetmegme. dRd e Tk randtinmg feedstock
sBboAclo AUNIELAAL QU DLRI U o ol 0} e e

iri'dium rutheniu e- group

-

aedAtbeniaggorsficed islte andergad;3the fecdodanniomkah matalloy bddraernf metals,
.cobalt, tungstepn, titanium chrom um and m xtures 24-
ERERed PatPER o B hifodie o hulSFyRRe Geen be Apprestaieh
héwdvak,3hatSn |g6ﬁ&ﬂllqﬁgcés§’in REPRARSre &’ﬁcﬁ:ﬂﬁ@nﬁ%@ba@fgﬁt more

netal's in the elenmental” state or in sonme formsu
-ackiveth dewerdhe piegd, nitrogen)@nd GOUOSBHET of the feedstock.

PCT/ 0] 0775 hal. de, carboxyl ate and the like. .
The PUAYANEHLT Ssrarytor SR yRaRs® e BAoLRY mbt cpzenicnt
mada fotkraniple, B Auiddgd ' ' ' i
Q ple, [ e, ?ﬁww ﬁ&etlfl Hé@féae%rgaeaﬁéa&ng on

h%ocracki ng catal yst, 3 preferably in the range
thg types ghprecess destrod o by fopmindgtion of4h@eatalysiparticle§87H 651y

: I ' iRt rogen form can be

ARER i R ALSERTHIAOLS A et padion,

sel eOthicy edayticranmiich gars bé péﬂbﬁnah@m% By cﬁizgj(éﬂ 9f this invention

Typically, 7 the viscosity index of the dewaxed
COBIY‘%‘HB%? ‘#Y%‘alr B G EQup MdHrartal such rlpinymsxipciided) 8 when
‘ - - u r o
B o e ek o SRty YR Btttz .
regigngaxi ng condi tions are dependent in |arge measure on

t he f.ee 11 used .and upon.the desired_pour point.

Hyd r%‘b"' lpging té‘?’%ﬁ’é‘@%“"% Pipisal fedcfiop gengidiaes WHHch may be
enZfdefed0uidnil gt 51943 batbfisiRgWRH-BY iIPflﬁgﬁéﬁocam cqnversion

hydrogen to feed ratio is typically 13 between abou
rezgignapbithipauentzm, Ruelesertcohditipss ardaditaed hi pafendtcsaer '

barrel) (0.089 14 to 5.34 SCMliter (standard cubic

neters/liter)), preferably about 1000 te about 15 -

20 S50 10 Fa, L ¢ oSO e, < Ty
H’.}%écjc %&@ﬁ t-o—the—r 33331‘@.5 zone Typ'rﬁ*% 50 bifaist hoks 0130 -
Dewidngge | i ght} 17 4994951, hehvy 1§a300) psig.and|.r educ8d-20

crudes boilinl abo¢é0A458ut 35DF Q10327 MPa (0.2-10)

- gauge
(200-3000, 1.38-
| ' 20.7 MPa gauge)
Aromatics 400-600 . ato.-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¢
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18 A typical. dewaxing process is the catalytic

dewaxi ng of-'& hydrocarbon oil 19 feedstiock boiling

-~ WO 20etvm7about 350F (177C) and contai ni ng st r apgiusedsdioty7s4
and 20 slightly branched chai n hydrocarbons by

1 contacting the hydrocarbon oil feedstock in 21 the
ded hydrogen gas.at a hydrogen pressure

[ ¥3pailipsier 15- 30D0 psil089000. 103- 20 CPLOMpsigi t h|a  0.5-40°
Qé‘%ﬁiﬁlfi&st conprj sing SSZ-65 and at | east one Gjoup VIII

Cpdemsation oP4 The SSZ6G538Yydr o ewax 511900 3kl ysti may g.5.50°
abpholsnal | y contain a hydr ogenat p@345s goppanent  of
the type commoply errpl oyed in de\/\/aX| gggat al y<

n

ts. See
46-and
t hese

TidMeeratigy Of €nMe Ilon Pdlenl 910 046—at
U S. Patent Nol ? for] %%f > of |t hese 1-10
hydr ogenat i on corrp nen ] tal o] 1-49

n pffonruwga%&%unt t:l: provide

an@-%3Urwndonedi zat bk 100°

o’iﬂ?’v\pm n
rabl {315n56GGe ramge oft- 5 8Gn¥’r om @bout (0.5-50)°
| ysti-2oyam.t un i n such.saso

“I9 effecti
izomezization pr ef
0. 05 to 5% by wei qhB8-37‘he cat

node to increase 31 isonerization dewaxi ng at the.
20 WD 2004/ 094347

Eﬁ%‘%@%% cracki ng reacti ons.
A@Bosphors 1 The feed may be hydrocracked,

2
-3

4 2t;gj;b;pé@,egeggﬁogewam ng. This type of two stage 2
: s ﬁgocess and typical hydrocracking conditions are
6
7

deoctbed pariialpiSssuRat ent 3 No. 4, 921,594, issued May
énasereaw |ler, which is incorporated herein by 4
nee PR s entlrety 5 SSZ-65 may al so be

SWHIEEVzed as a dewaxing catalyst in the formof a
Ia ered 6 catalyst. That is, the catal yst conprises a

8 Ff}eF gqaction endiinms ehd pagmebire sl jaovidb@beo®SZ- 7 65 and

9 at | east one G oup Vi Iﬁggt al,.and a second | ayer
conprislhi g an 8 al um iof  nol ecul ar si eve

10" whi cUsing anatabyssWai cofipebd 5765 3R FRARG § prlanth SR A the

TR Z- 6 The use of layered catalysts is”discl ose
regenpging ndRdiyd ?gfnglmomoéﬁxmvypetr%pnmmmmwstocks, |

12 cyﬁﬁ@&o&l@; Md'dtﬁé’rfmyweﬁ;{él a2 tc)i}&%gﬁp at edt?%%yc’{gf Ak smg the

ereilninits

13 prpeess getwlitionsedd oﬁtaﬁﬁﬂefﬁﬁpdrﬁn&fcﬁﬁldyeﬂ i e FBrehRRtibALLU. S,
hydro cracki ng or

1 P%%é&%@ﬁgﬂﬁghﬁﬂﬂgtﬁg %éﬂgg@elﬁtﬁgg’rgﬁgo be used to dewax
15 r af leﬁdiyﬁ&crédﬁﬁlg‘&'td’lﬂsg%Eedxgl h2 LG Ky zprilf) o]fﬁg Jeashongo

conditions such as t oseé

16 y@roggqatg)ggzomps’sﬁldd)f Jzentype yorﬁmonlb&rﬁ%?ed B k¥ drbaapiifg et

17 caﬁi sts Vlthe%h 1S i rlf:or(%P{ at ed reference herein in its

yiBppa (ERSHS ey wedecliesbfiam e group of

18 hyﬁm@emﬁ&htaﬁﬁts(&ﬂ%ﬁﬂﬁﬁoﬁﬁr%&@ Indis BF Group VIB and

19 Group VIII, including the salts, complexes and solutions containing such. The -

20 hydrogenation catalyst is preferably selected from the group of metals, salts and

21 compiexes thereof of the group consisting of at least one of platinum, palladium,

22 rhodinm, iridium, ruthenium and mixtures thereof or the group consisting of at least
23 one of nickel, molybdenum, cobalt, tungsten, titanium, chromium and mixtures

24+ thereof Reference to the catalytically active metal or metals is intended to ENCoInpass

25  such metal or metais in the elemental state or in some form such as an oxide, sulfide,
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17 hydrofini'shiug). to produce nore stable dewaxed
products. ~The hydrofinishing step 18:¢an be perforned

WO 208460387 before or after the dewaxing step, angr/ys2004/007754
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mo\omqmmaumﬁggaﬁaﬁzﬁﬁ-:'g

preferably after. 19 Hydrofinishing is typically
conducted at tenperatures ranging from about 190C to
mda,blal:ho:@m&hmi therlikes ﬂﬁw&yﬂrﬂg&na{hﬁuéatﬂ@& ip prﬁeﬁtﬁn an effective

SRR i S 2
ﬂw&wmﬂheex,ggeeof%ws%g&@p%@ﬂo to 1500 SCF/ bbl

(0.071 to-0.27 SCM liter) rogenation 23
cat al yst errpl oyed nust be Rewie genough not only to

i cit ey o0 ReedbBipants 3o iy RgE e o bruiego dewax

f{??ému o““@seﬁ"‘?"é‘s T Apraad 8 oGB! o Pidiing. Typicall,

¢ vigousitytipden of the dewmresiproduat mmgmc% émnhyzmaetbethewamy feed)
T
Db iRy et € B ity SSe S phd Sonpidtiondiedinsbe °

c()adlgons a 28 lubricating oil) since devvaxed products

prepared from hydrocracked stocks tend to be 29
unst eémt SvEasdng copditions dre @mndgntfmﬂargsmﬁagason the feed

‘BRPRIALED e HeRAR L RS riegtil s Bk ey hlE heseoction

znmléurb;g ﬂlsaa’edytm d@vaﬁnr@%ﬂckc@h efThe hﬁr@ﬁ%eﬁ Y& Teed rﬁﬁﬁ ﬁ'tylﬁ&all

orm and at | east

|n the 32 droge
ogREeb B S b 20.000 S RAP] (tytacd bl Gk pochinid) (0.089
t®5 34 S@i\@ﬂ%@@%ﬁ&%ﬁﬂ% rE&Ellshﬁét?P ?r&%{az)?éabéut ’IBQO po about

made ydrocracking in a Zonhe
28,080 @Sﬁ%ﬁir{@dé& us 326f8§:@dﬁttm)k Gegemnliyahydragerewiil B@E%:arated
ﬁ% CR%F] (2%( glgﬂ?c ed oil, and catalyticall

e\/\/aX| an repctighenet dyeica eﬁ‘i‘“‘l’@‘és}lwhﬂe light
gmmewpg S04k lemeatc?@ 4 bR hﬁaﬁolg[§%g§ﬁfg}&t%g5

psig to about 3000 psig
5 pr éstémm@l dtﬁwadxlg prdoysirio gmrbagﬂmd\ﬂé\haﬁng of ahy@iocarbon oil

P B S oo
sledlyRantsed chﬁnqﬁz@%cﬁzﬁfbohﬁ 92{:01&5&% ht hf‘i%ﬁ%%ock in

simlar mxtures aro |cm

thepresghceeithdsdeil dlytitogen gmmqrde&wm“}ﬁdssll@e @ﬁ/ﬂfoﬁlﬁ 258008 psi

LB 2 35tk A b Bt atderst onp gy B

mB&yi ng a substantial higher octane aromatics 12
cont ent bé contacting the hydrocarbon feed with a
cat alheBS fﬁﬁiﬂ}ﬂh’od@rﬁﬁ% Gifalydtimadysoptichatly $onaas 5 hidi® géithtion

SR B o Bl BE o R e i
afSBfddBoned U.S. Patent No. 4,910,006 and U.S. Patent No. 5,316,753 for
examples of these hydrogenation components.

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

isomerization dewaxing at the expense of cracking reactions.
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- 15 The conv,e_'rsi on catal yst preferably caontains a G oup

VIl netal ~tonpound to 16 have sufficient activity
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used 17 herein is nmeant the netal itself or a
conmpound t hereof. The Group VIII noble netals 18 and
t hei The foed ouayds, hydtat dokedy) follavba diydewaging. Mhistypeof Bo stage

conbi nati ong.thereof. can .19 be used. Rheniumor tin
PIgeSs afid e hyfiropragking gondifiens ¥g desabed an L% Ratenti on
M4.901; 4 .
N4 05 S0 )RR SRR B G

refesensicaniity gniirefhe anount of Group VIII netal present in
wi. t hji.n t he nor nmal

range RSB P16 A R AR PR 5 W o pba layered

is critical to the se

~ cathlfh. Thatliskhvweatalyst RRIPERES a fiRdt Qﬁ)%li‘ 3BMmYrifing xﬁtfle&llaﬁ“ sieve SSZ—I

ercent. 24 1t ective

©wei ght.
63 déasbone froup dflitetsl, pnd asedarid layenvontirehigtdnat | 25,

oS pONEL DRI R Xl P AR efectf tRimSlocutar sieve

SSfbbsc Thanssofiugered tdalgstd BsdiscloBidah U S. PatentaNK 3,149 421, issued
Met hods. for 27 rendering the

tal, compound. .
Septarie; 27 1942do Hillgh mpdhyis dneorporsind yrrefdranceercisiets he
aiv e ' - - 6.and U S _ .
o R e BRE pas Gt ttnd il Bl of S b3 v i gy Rotisic
compohentsiesighedfoe ejftharfhytiroethchingadt hydieéfdishiage sodi um :
pot ' rubi di um and_  cesium The_ 31 nvol ecul ar
Si e\ar‘sbssif#g]é‘rafy %933%@@ Wodava adimates; including hiaghtistagkownder
AditiRS Yudhi & lok&Binaly Ugrp rabi Q. : .
5004/ (.)94347rﬂl%gr/(i RElos e R T e ‘ﬁaﬁ%&t@?’ 'c?:rg'geélk\ﬁig‘ﬁ‘é”% 1,
198f) ¢n Géllaspisret ok aehich s istwpsiteaidy tedoreadetieytin dmlith yntirety.

_ in ihe.ab of hydr. i ng SSZ- 65,
o oPEBAe] s EmoR IR By oo ghbaHoR ROt oo hen
hy@SFintdhing) (6 pRAuASIBre M Mok fx T HOHEAY PR ﬁ%ﬁﬁ%ﬂ?@g&?ﬁlﬁp

sence of 5 hydrogen, the catalyst nmay be

can B PerAeumes Pithet befesesu afteiiha deweainig stap, 8od preféngisly sifter.

: . ] i licate heretofore enpl pyed. as
R85 LR 0 R YR B o
ab@rt@408C gepRGfes o Sbatlt DD s tHHhHBRSE qdogﬁisgegﬁsﬁ’é% fipa

of 8 these traditional cracking catalyst re
gayge} at enaeel velacitine (LHSIY Bratweématsnit 0. 1Sand20 amt a hifirdigen recycle

oA S LA R 3 Bhbmaion

catalypl @nidyed MastiRlaative/enoeh abt ofilth %?&%_g(i:%ﬁg inig 5&%%1{1}? €.

' %Z 65 s 11 %Snerally béet ween abou
diokgims and geler badies whishwearbeprssent lbul@lsartd redi@e slwarbmatic

cordft: Suih8EHABLN R LIARRY: A0Me1icd 2 PBRe NG, A021,594,

issued May 1, 1990 to Miller, which is incorporated by reference herein in its entirety.

The hydrofinishing step is beneficial in preparing an acceptably stable product (e.g., 2
lubricating oil) since dewaxed pfoducts prepared from hydrocracked stocks tend to be
unstable to air and light and tend to form sludges spontaneously and quickly. _
Lube oil may be prepared using SSZ-~65. For example, a Cyp+ lube oil may be
made by isomerizing a Cyg+ olefin feed over a catalysf.comprising SSZ-65 in the

hydrogen form and at least one Group VIII metal. Alternatively, the lubricating oil
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13 between about 1:1 and about 20:1. The novel
mol ecul ar 'sii eve and/or the traditional:i 14 cracking
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ions to nodify 15 selectivity. 16 The cracking

catal ysts are typically enployed with an inorganic
ooyl lebem it by iy drdora€l@np ang hydroSRekidpeoaé 8 hgaRRhIAS S ous
U.S. Patent. No. 4,910,006 and U.S. Patent 18 No.
fepdsipgk tnsebipigranstiipgnt comprismgahydseernsked ok and patelyticalty

dbBRHRE ARt of O kPR RE S 1684 Bl ot Bl Napa
pfEgsitry of Goar s 15 'rmg {@abbtizono mg%r@.m‘;aaﬂoj Nﬁ)acgﬁlghzﬁlt the

can operate at relatively | ow enperature whic
PraseRcs o pAded utrogen gasorigh araalypt enmapritegiSBatafinithshydrogen
fmh SRR : t akyst can produce a high

oct ane g%gﬁ‘%été“’i‘ﬁ’?ﬁuf%?%%m ectivity 24 neans that a

relatively high |iqui durginaties Eadtnachi eved when t he

cat agéztfé s run at a 25 high octane. 26 The present

pr oc 8BS Cuifpriedtsed tuprnvertilight siizhismnaephthes and similar mixtures
tPAbR MR dmatic Mixn - _ MR -65 in

AR Ebmati o, Tt HoPhiE i SIRE AR SPG AR ]
hyd&ocebomsapreferaisiytaivingartoilidd fange @b oV e 167@RAY 1e8s than about

‘5‘%’2@ straight run fraction, boiling 29 within the
2 g2tpbe apverten togppdpcts Baving p2ubtantied highef ectatid grofratios

. cCtqg 9 Pr ef bly, the. .
oy S8 P Elis oo L ath B LowbeSig soz-6s. i
alsarpadsiilé toadonabi Ubivie febds #nfd BTXNG dphitARM e HelifMe¥ of value.

branched | ow octane 32 hydrocarbons, nore preferably
usHRE 3 fRfalyst apasEE BRADS. 23 WO 2004/ 094347

PCT/ 7 ' ble t t the .

sonry soebathl Sty grbiek bPESITES B ciolid Vil el g to
hame shficidit yetitigdioo gemniescialigied ByoGgiupev Rl My e&agoﬁﬂa as nsed
hegégrioca%gcig rag#o %'(Hzl HC) of between 0.5 and 10
\ HEneA e metd dselbpya sempewn thegped She-Lireym VEZaoble metals

. : _ | . and. b, S.
i RS RSl Rl 3 o BB, oo can
be usedreRhoniimor thr acemitom ttietebbmay afoAeheed iibdnjiindtiendvith
tht S GPG Bical Binbo S R prEeritly 3 rovmeb ppmpovt € he most
proforte pakdlis pRESwhN athe hnRRiR om%‘rg)gm Bl g@ﬁ?mhxhé ess
e o a rtee 1 C 1S

than 0.1 ppmsulfur. In the cas
CoppRrsign calaliet shonld be withiuth mormalieegt abise ih esfelmingaatdigsts,

: ting the feed. ] turati
RFIEARD. B ANRERLERS, DIS-LERH T, By SREl el
r esilsisamitichlto3hi §eMsctRRiptMRicion 0PS8R in useful quantities that

the conversion catalyst be substantially free of acidity, for example, by neutralizing

)

the molecular sieve with a basic metal, e.g., alkali metal, comnpound. Methods for
rendering the catalyst free of acidity are kmown in the ari. See the aforementioned
U.S. Patent No. 4,910,006 and U.S. Patent No. 5,316,753 for a 'description.of such
methods. |

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

silica:alumina mole ratios.

22



11 aforenentioned U.S. Patent No. 4,910,006 and U. S,
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the feed. 14 Catalysts and processes which are
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el S homel Spie R thalelsar? S6rGReY ihe plremaonsd U-5. Paten
Ne.onbi 0)60d 2EsUIH Paeaf N6 33162430 avuses mﬁﬁ%ﬂm%&ﬂfg éa|tz{iyst
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(T sompgnent dg erpploved, therelntivaiweaightphtio pfithe TCTtoetha BSEAE5 is

eeflbralfy Bhvath abo P 70 R AT 500 igsHEb B e ergout L 10 and
aboetﬂﬁ!]‘l,zgjré&rzsbaﬁ Bdewerbabout 1:X sr@abalesd: 1 OaIQﬁnBQ pfefrably is

%Ih percent, preferably 0.2 to 0.8 weight percent
be%ee a&’wlfa% 1 gRd ghent 20sh s Bhq reehmiotrsulzo si65288/0c the foditional

crd Rk PSR 5R By itk I JC P, B carions toetiey
Sebr:@uEss conprl ses cont acting the aromati c hydrocarbon

th a Cl6 olefin al kyl ati ng_agent or a
p oI W?CI%%?PE#WS Ardreicalpemppyed mathem Rgreanicmyide matrix

coB@enént. 388 e AbrehRABIndAT S, ?‘litelﬂ quy §?P6‘9§§ aﬁc?ﬂds t, 0005

and in the 33 presence of cata rsirng
Nos§ 2165753 for @gmmes QfamCIahEttmbeommmsor r enovi ng
benzene from gasoline by alkylating the 35 benzene as

descri bed above and reniseinegzatien al kyl at ed product :

f US2004/ 007.75

| B et Gl s mliRcHI dnd BERM ool N RmPRARE s to
Gy é‘N@KP@a@ﬁ%I Ehmctmtmne@um ﬂ.tel optalpstices ohgrdteog eelativsly low . -
W L .

|'east 80% 0 I‘on Site
COHWP@@% theoerialypidian produce abigit Wtammoddctmﬂmgss@écuwty

s 135 U B0 B i
highipgtamei on i ncl ude, aromatic
The present process comprises contacting the isomerization_cata]yst, ll.e.,. a

catalyst comprising SSZ-65 in the hydrogen form, with a hydrocarbon feed under -
isomerization conditions. The feed i i preferably a light straight run fraction, boiling
within the range of 30°F to 250°F (-1 °C to 121°C) and preferably from 60°F to 200°F
(16°C to 93°C). Preferably, the hydrocarbon feed for the process comprises a
substantial amount of C4 to C7 normal and slightly branched low octane
hydrocarbon,s,‘ more preferably Cs and Cg hydrocarbons.
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6 conpounds such as benzene, toluene and xyl ene. The
preferred:aromatic 7 hydrocarbon is benzene. There may

WO 200ameggasi ons where napht hal ene or napht hal eperng%2004/007754
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P f t 21.h b
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Cai‘abmftard prossdsywiridic arelsoitatils fali thesopirpyss besiaesvn to2Bose
ation is the process conducted, reaction

condlntl ons are as follows. 24 The aromatic
hydr éder bparide efiopshatidng tHeeapil v e beconsé déaetivited By sialfur or

C r.ra
e e e ol REEUR, Pafent 1B, 0306 o 1P Bpent o
Npr BIEMT53 88 afaphar dlsdmhyls bf fnethdde @f rétheving &gt s@lfur and coke,
e from 100F to 600F 27 (38C to
?éﬁp%@g@%ré@%m: to 450F (121C to 232C). The
r eacTh@mm&sucE&alyﬁa)mlbmbl)dcdaﬂazﬁm bfGoup MIIItIﬁetﬁthfmﬁlﬂhmd to

ha n_or retard 29
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SRR 559 e pefipat Drek 004&4092?#%5180\3{6@* peent,

process conduct ed Allchiation had TraishiyRiionr omat i c
SSZ-65 can be used in a process for the alkiylation or transalkylation of an

S

aromatic hydrocarbon. The process comprises contacting the aromatic hydrocarbon
with a C; to Cy olefin alkylating agent or a pdiyalkyl aromatic hydrocarbon '
transalkylating agent, under at least partlal liquid phase condmons, and in the
presence of a catalyst comprising SSZ-65.

SSZ-65 can also be used for removing benzene from gasoline by -:ﬂk’ylating the
benzene as described above and removing the allcylated product from the gasoline.
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depending on the feedstock and reaction temperature. Contact time may range from
10 seconds to 10 houss, but is usually from 5 i;ﬁinutes to an hour. The weight hourly
space velocity (WHSV), in terms of grams (pouﬁds) of aromatic hydrocarbon and
olefin per gram (pound) of catalyst per hour, is generally within the range of about 0.5

1o 50
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Grree P&‘prfﬁeﬁsss Sl%‘&%?fﬁifé eéﬂnbaﬁ%ferem@ reactl on
is preferably sCsBIvel pRal
t d
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wqa gh:ﬂdgaﬂr&h&ﬁbdiﬁ andlading ardnhatRCoagsbuntls. @@f&ﬁﬂ%’b&@ molecular sieve
eactqQr, or._a noving bed 15 reactor. The ed of the

will gonfaim p.caiglyshagtal abinsial Ozswded?ldmwaﬁald nrpfal mb@cﬁgdrfmmthe
o 018550y 8, B VI FBUTAHEGE QoL Pl

thepnetaé asgethura niobasd, idEumld ZXyd @rthe kapeef ibal bvut 1)&)5 to 5%
SSZ 5 may al so be useful in a process for isonerizing
@B nore xylene 20 isoners in a C8 aromatic feed

to obt ain ortho-, @megﬁ%n@(ﬂefiﬂé ene in aratio 21
appr oachi ng the equi rirumva parti cul ar,
xy| eTel-PS onrebé mw mmnzseﬂbﬁm Th2 feahjtreant 1smrhy&r¢dmrlaau
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crystallization and centrifugation not her quor
formpsRf nopmakhufenes eig-Zebutere, cifedrbuker muldrand-2ihuenc. x’j?j/pandly,

hylh%%ﬁ%hé %Efﬁaﬁ%ﬁ&hﬁl‘b%@gneto?' o(rﬁlgl I(? & odhk hcg?ﬁ%s w;;lqu: p]ré:sent in

enes to a near e
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uor i S converted to xylenes or to products whi ch
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um‘f be anmhd'lttalmbufjﬂ eftiepuhit] ASl6idr@eyticcrad@ng AT SRkt fﬁ:mally
%c\)/ tﬁlélzer to repeat the cycle.

contams ut 0 weight percent normal butenes A methyl-tert-butyl ether unit

effluent typically contains 40-100 weight percent normal butene. The feed stream

preferably contains at least about 40 weight percent normal butene, more preferably at

least about 65 weight 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'v_ap'or phase with a catalyst comprising the SSZ-65. The
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abé) E&gl ses, contacting the olefin feedstock in the 14

pshigher. i the hydpasa sambe addedcdirastly do theoiepd sts¢ang or dlrecﬂy
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Gamarz e&ﬁ?%ﬁtﬂf K vigized bed weastay or agnoving bed
refitl UTRShedl ofthEcAAYR-caPndvBipHaPY 8£8MIn aI He%lol ercent
cations, particular preferen e I's given 6 CafPEieg
copyersionaife. gy bl bukne tce:amuutmuawsz,easmngmﬁmbly at least 25,
mstals 20 of Goup Il of the
gg%’igﬂg%mfm%%gfmﬁhag , zinc, and Goup VIIl of the

Periodic Table, 21 e}gylengﬁsgﬁ@hzatgjp of the prine
req |teS|sthat the nolecul'ar sieve have a fairly

203 isyealsog ysefl i o piacess for i ls@merlzmg/mleo:ir mdre xylene

g OSSP A

applaciting dhe eijuiliteiush vhu@ATonticgby, Qsﬂeﬁ@ ligbn@sHzatbi ¥ used in
{W’E ha v ue of fromabout 0.1 to about 120,
UGt 2 Wteﬁowt?tm@@a%rwﬂm@ Fegexample, a

PR it gl B e AL,

crystallizasiog apd &sninlﬁn:gaﬁon nTh@ihothes lighat G6in the crydtdlBidr % @en

on June 1, 1976 to vens et al. which is
reac%e% un%er xylene 1somerlzat10n condlgons to restore ortho-, meta- and

para-xylenes to a near ethbnum ratio. At the same tiime, part of the ethylbenzene in
the mother liquor is converted to xylenes or to prodicts which are easily separated by
filiration. The isomerate is blended with fresh.feed and the combined stream is |
distilled to remove heavy and tght by-products. The resultant Cg aromatics stream is
then sent to the crystallizer to repeat the cycle. _

Optionally, isomerization in the vapor phase is conducied in the presence of

3.0 to 30.0 moles of hydrogen per mole of alkylbenzene (e.g., ethylbenzene). If
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Alpha values are defined by a standard test known in the art, e.g., as shown in
U.S. Patent No. 3,960,978 issued on June 1, 1976 to Givens et al. which is
incorpqrated 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 wlﬁch
may occur to one skilled in this art.

Condensation of Alcohols

SS5Z-65 canbe used to condense lower aliphatic alcohols having-,l to

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



1993 to Han et al.; 5,321, 185, issued June 14, 1994 to

van der Vaart; and 5, 336,825, issued August 9, 1994

to Choudhary et al., each of which is incorporated

herein by reference in its entirety. Reduction of

Oxides of Nitrogen in a Gas Stream SSZ-65 may be used

for the catalytic reduction of the oxides of nitrogen
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conditions under which they can be run are disclosed in U.S. Patents No. 4,734,537,
issued March 29, 1988 to Devries et al.; 4,939,311, issued July 3, 1990 to
Washecheck et al.; 4,962,261, issued October 9, 1990 to Abrevaya et al.; 5,095,161,
issued March 10, 1992 to Abrevaya et al.; 5,105,044, issued April 14, 1992 to Han et
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Reduction of Oxides of Nitrogen in a Gas Stream

S582-65 may be used for the catalytic reduction of the oxides of nitrogen in a
gas stream. Typically, the gas stream also contains oxygen, often a stoichiometric
excess thereof. Also, the SSZ-65 may contain a metal or metal ions within or on it
which are capable of catalyzing the reduction of the nitrogen oxides. Examples of
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23 witleantdchaidA stiinet m@re&mxbjon&efsep AB1 5K (B2 mbmﬁm is
t an | ored preci |tat e) IS concentrat ed on a
24 s H?P&?@ glspm;mms cooled

SXCB [ d t exane

% door bgﬁ(z:g%'rg &lﬂ?hgﬁ?e%@agm @glgfﬁeiél ﬁle[ll gﬁmlgucf §ia€%¢h 750

26 cynhopﬂmye]rpmt?ldlﬂ-al yslaqnemnm dasstohlzeﬂﬁﬁ 250 mhrﬂﬁqéa Qddé‘gl(fb the
epar unne e ani ¢ | ayer _is washe 1

71 ot} fioh-wi56 Vi ko Hameh (@neq HhSr RS s inaddod,

28 thé?f_c%ﬂﬁs'r@[ylﬁéed with RS Sntte and the reaction mixture is heated at

29 reflux overnight. Then, the reaction solution is cooled down to 0°C (the heating

WO ~ Oy th B W N e

e B = - b
W e D

30 - mantle was replaced with an ice-bath), and the mixture is diluted with 500 ml diethyl
31 ether, The reactton is worked up by adding 160 ml of 15% wt. of an aqueous NaOH
32 solution drop-wise (via an addition fimnel) with vigorous stirting. The starting gray |
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20 anhydrous sodiumsulfate, filtered and concentrated
on a rotary: evaporator at reduced 21 p% essure to give

WO 200@®4g7n (0. 49 mol, 97%yield) of the am de a&wszoomowm
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N w5 % % 9w e v a BRI REBEE eSS EnRE D o2

‘tan-colored solid 22 substance. , 23 The
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raaptioihsolstyort d:imsges to 2cotdrlidsk &qaid wigh asvisientoveliry precipitate. The
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chl ori de and di chl oronet hane™ 1 n a
amgreck-{ loth- chlamkphenm—carqqupgm:ednmhyh] Iwmﬂrdmampalswehmwmﬂy

I d 0.,51 , 2
si3ealen i BbisRanpRr Se picpr B tpgn e Ter i gpdial
¢l in small increnents (5 gin 29 at a tine) over

15 .m nutes period. Once all the acid is added, the
r eacilh®opaneniarmde [1~£4—chbr¢-pbmﬁbﬁr/@dpr@wﬂefymwhed-

filled.wth
e RENCR R vl A e APl Wi (e s
cyjrophietabonyl Shltwisd, WZJmfét}éi_ichﬁﬂ flaBieeq | ®fth a3dechanical
The .reaction is usually done once the evolution of the
Sotiereshv il 00dml of dedkaene, 33 ViBu100/mvd pyrrolidine and

7&%{@?(?59@\#%‘;@@%%%? r at Z%%gﬂﬁ] (g%ttadr‘[f? i\p%poE‘Jg?lgf’mat '

plB:nlyBeh;cbprqpaaS@mlbcmyl chibad® g <30SRl NoD@issoRel 100 del
and l%? q%rorret hane.  The 3 reaction yields 109 _gm

be(ngga ﬁélr%gﬂqee(amla,n( alditigny fremehl e Bacy thesaddition is completed,

AR e 05 B RO o cion

m(xt!lrel\ﬂa Giphagic @ilxmfe @quid 4nd tha{obldthll precijiateliy concentrated on a

rorlaér anlﬁﬁ;ﬁ&: %ﬁﬁﬁlg%g ?p’essw de 65"90?)@ [ecess pyrrolidine and the solvent

(usillyapsensesahraRyY Irhé rashidinpekians Mﬂ&é@&&ﬁ%b m} water and
chlorlde_FrrolldlnI-yI-rre hanone ~ LI AIHA | i

exfracted vgth miehlgtofommirex sdparajeryCiingtl. The orgamc layer 1s washed |
twice with 500 m1 water and once with brine. Then, the organic layer is dried over

jow

anhydrous sodium sulfate, filtered and concentrated on a rotary evaporator at reduced
pressure to give 122 gm (0.49 mol, 97% yield) of the amide as a tan-colored solid
substance. . . .

The 1-(4-chloro-phenyl)-cyclopropanecarbonyl chloride used in the synthesis

_of the amide is synthesized by treatment of the parent acid 1- (4~chloro—phenyl)-

cyclopropanecarboxylic acid with thionyl chloride (SOCL,) as described below. To
200 gms of thionyl chloride and 200 ml dichloromethane in a 3-necked reaction flask,
equipped with a mechanical stirrer and areflux condenser, 100 gm (0.51 mol.) of the

- 1x(4-chloro-phenyl)-cyclopropanecarboxylic acid is added in small increments (5 gin

at a time) over 15 minutes period. Once all the acid is added, the reaction mixture is
then heated at reflux. The rcaction vessel 1s 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 byprod_ubts is ceased.
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Me 1-11-(4-Chloro-phenyl)
cycl oprmpyl met hyl ] -pyrrolidine 1-hyl] phenyl } 7

WO 2004b5abppr opyl m et hy7] -1 1- et - et hyi pyrm i di ni i nFcT/8sR04/007754

o th b W N

Exanple 2 to Synthesis of SDA
l-ethyl-1-(1- phernyl cycl opronyl nmet hyl ol idiniumcation
Th%l;ea%@ﬁn mixture is then cooled down and concentrated on a rotary evaporator at
-ethyl -1 -(1-phenyl -cycl opropy] net hyl ).-pyrrolidinium
I‘G@J&Fﬁi nfﬁswei@rwwsgé@%ﬂ ORgRe PW@EQ%CEB% ekt e

%ﬁg&} 13 starts

e r18m I - y$m 3%%?2%#%%%%%%¢E6§%p}£ﬁ?orl e and

cy@lyspfdphnebaﬂﬂmyllélﬂ&l&mﬁ 1ed3ish visSpos bidsi s 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- phenyl - cycl opr opyl maglk-jeyr r ol i di ni um hydr oxi de
(3 mmol SDA), 1.2 18 gm%l“aqueous sol utd on of

NaOH (1.2 mmol NaOH) and 5.4 gmof deff onizeéd 19
water. To this mxture, 0.06 g{n of godium borate

decahdr (OS nmol 2840 01120; 0.31
mml3 b _a.@d_,and
)

. iRyl et
d C§\B O SIL(r)

o of N
is added to the 9' sol utlon‘3

Si |ca( 14. 7 mol Sl

anochidagphiyyt ure | s 1 herougdnnygl i rred. ThE desid-tielld-cyctopropyi)-

cycipeiopapesapogylipect! of f @elebroBBecarbonylchieride . WO 20 @hdoi @} Bhifucthanone
PCT/ US2004/ 007754 | placed in a Parr bonb steel
reactor and heated in an oven at 160C while rotating
at 2 43 rpm The reaction is nonitored by checki ng

the gel's pH, a by Imﬁl&*ng for 3 cryst al for rix on
_Lﬂsﬂﬂg Scan | e M croscopy ( [@ :Eon
s 4 d 0”’9@ Qﬁo%%‘:’?&ﬁhg@-@) 1%1 = at
condl ti ons descri b above. Once't

cryst al | hzath@pksnconpl eted, the st artl n reactl on
gel t yrinsopligcwylyadidtice conpri sed of _¢ hgl ,_°’T1;q;§ o
~and powdery precipitate. The m xt ur € q?"é‘%lf rlé;ldly qldmmm

through a fritted-glass 7 funnel. The collected solids

are thoroughly washed w %Wﬁﬁ)ﬁ/ ana, then, rinsed
e any organic

W|th 8 acetone (10 nl)

_ hdlmumcation
over ni |n an oven at

of 5
i ho lﬁng 1@?@&& pMnyédepH@mha@hym@ygnoaﬁmmm&aven ¥
yﬁthgﬁ%%ﬁlﬂ%ﬂlg %@%@QQ igfsocg&ﬁ'e R %?{gﬂ'np?e ,P,fexggthhﬁ e s_ynthesis

crys
starts from 1-phenyl-cyclopropanecarbonyl chloride and pyrrolidine.

Example 3
o Synthesis of SSZ-65
A 23 cc Teflon liner is charged with 5.4 gm of 0.6M aqueous solution of 1-
ethyl-1-(1-phenyl-cyclopropylmethyl)-pyrrolidinium hydroxide (3 mmol SDA), 1.2
gm of 1M aqueous solution of NaOH (1.2 sumol NaOH) and 5.4 gm of de-ionized

water. To this mixture, 0.06 gm of sodium borate decahydrate (0.157 mmol of
Na,B407.10H,0; ~0.315 mmol B,O;3) is added and stirred wmtil completely dissolved.
Then, 0.9 gm of CAB-O-SIL.® M;S furned silica (~14.7 mmol Si0,) is added to the
solution and the mixture is thoroughly stirred. The resulting gel 1s capped off and |
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11 The product is deterni ned by powder X RD data
anal ysis toibe SSZ-65. 12 Exanple 4 13:Seeded

wo 200Uubesi s of Borosilicate SSZ-65 14 The synt
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borosi | i cate SSZ-65 (B-SSZ-65) described in %@’F%?“@"&‘"”“
15 above is repeated with the exception of adding 0.04

pHEe®@in SBérrOondSstsed R tdrand PRERd irt n YPerd 49 60° C while rotating at

crystallization process. The reaction conditions are
43t I'li;hetrn@t@awaenﬂamtmd bytrhecking phegil sug], aoddypbeking e

| i,.zation ete i.n.four af for.ds.
il g8 ot BRI liePebond BN i ar St i
u&hanm Jvagiibte @ftehdatidg 651 PdayA a2 theCoondHRink @Bsdribes rabbéie Once the
charged with 4 gin of 0.6M aqueous sol utions oft-

cpistaliizatiop s envepigtedcie stapiiep man@@m gé!)tuamg te o hidiure gmnpnsed of a

B RSS6a poreo Rt ne el 1 SRS A4 B o

fibeel. o"ﬁhd adllec®d solleire tHerotly wiskéd!wath WatdSan@ith, Nased with
mol ec ar sieve (Union Carbide' s LZY-52; 25
agglessy (10 e} losyenmave sapy uganiel rastducs.c dhe elids asokirwedtoair-dry

L e T

graneof 2 Yenyi ficteyrosvdes. SR Shtgvid the prdsen@cof chiyofieatystallii@ phase.
28 bhonb st eel .

ped off and inh a Parr
Tﬂ%BEocd?}F teﬁgg{eg&ylpﬁmgiﬁ gﬁﬁ%déia 2pglysis 1o he IS64r0Y-at i ng
at 43 rpm The 29 reactlggﬁhﬁ {ePni tored by checking
the gel's pH (increase in the pH usually results 30
from condensat iSendat Syiithess bea:toeﬂmatecS%%ﬁlun ng

|1 d..d [ ft ]
e Al SRS bR A e (- SHUSEybeHBdiwRple 3
atbave 1§fap§£t@ﬁ wﬁ&&ﬂ@%ﬂc&?h@ﬁ of ﬁadlﬁg@rml' of I’S?etéfpﬁh seeds to speed

mcrosco . The reaction is usual corrp te aft
theraryga léahogzargepswmwugn quilﬁ’dﬂ'd WS200AYYDE Z‘&ﬁe at for the

Y e

 BgilZ-6dirns to a m xture conprised of a liquid and

powdery precipitate. 3 The mxture is filtered
through a fritted-glass fEs#aple 5SThe col |l ected solids

are 4 thoroughl @%S%%%I%ﬁatgggz_%hen rinsed
Wi th acetone (1

r esi 4uiSsce Teflondier ikschargedakitowesh 500.6M adlicyuoVslaibe bf 1-

(L aEt iy dbropHa g R g an ydxics @2ies SDA),
1.8 gﬁ%ﬁlﬁéﬂﬁaﬁﬁ @8 1ublon SPNATH .5 Yoyl REoB) TR 5 s %f de-ionized
water. To this mixture, 0.25 gm of Na-Y molecular sieve (Union Carbidc’s'LZY -32;
Si02/Al,04=5) is added and stirred until completely dissolved. Then 0.85 gm of
CAB-O-SIL® M-5 fumed silica (~14. mmol Si0;) is added to the solution and the

rmxtu:e is thoroughty 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 gél’s pH (increase in the pH usually results
from condensatlon of the silicate species during orystallization, and decrease in pH
often indicates decomposition of the SDA), and by checking for crystal formation by

scannil;g eleciron microscopy. The reaction is usually complete after heating for 12
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9 SSZ-65 is éynt hesi zed at varying Si O2/ B203 nol e
ratios in the starting .10 synthesis gel This is

Wozoommmﬂ i shed using the synthetic conditiong Wbmﬁi

W s N U s W N e

= 08 =2 35

15
16
17

138
19

in 11 Exanple 3 keeping everything the sane

changing the Si21B2G3 nole ratios in 12 the starting

dgalat thelvoaditisndiduzeribyd Bl Moict e @yaLNta®dén is completed, the

CAB-O-SIL(r) M5 (98% SiO2 13 and 2%H20) t he sane

stgytng geagtipy e duins do 3 mpighie spmpatrdhadisnad and powdery precipitate.
[ n f

T g P Lot R AR Mhasd AL S IR Bl e

thoetvighly washedwithtveated angl, thehsrinskd ith deetopleqo &hl@%re&ﬁtﬁre any

16, synt heses with varyi

olgfiig ressas Tnd B ns {luwggedstyﬁm@.oyegsgh o Wi g im an

o@ﬁmi’@’@\ﬁu 15062/ FRORASIPIMRIC ¥atah gyl en Products
Time(days) 6 140 13.3 15 SSZ-65 17 SSz- 65

8 70 12.1 12 SSZ-65 9 Eﬁamplﬂﬁﬁélﬁ SSZ 65 10 47 11.2
12 SSZ-65 12 SSZ- 65

13 23 9 12 DEHIEE ~ : .'3—58—‘@4716
857- Wﬁﬁm%ﬁ%@&@t% ?Sé,? %egm%a e Fieieh Th R ttting O

(R+= organi c, cation : 004/ 094347
YF@PﬁlﬁJsz dlaa%)@wewnphs éhq@rﬁl@alcondmmm dessiibed in

E’?éﬁc I ne gept%?r% E}P? ﬁr Q@%ﬁ%&ﬁoﬂééﬁ ale ratios in

thé %g@l deisis is dmﬁﬁ;atse Ahé Binbuitest CABSISEIES M3 @8% Si0,

on di sh IS eatedlnarrufflefurnace rom
mﬁgfﬁwéﬁﬁ'@ﬁ%r‘@“%vamﬂst@ amgotp 108 sedivmarpteun eackesyattbsis.
COBbely ARl e anl 06 of ol HIRGE RHE B Lo/ RE Byoiva

mdleaticsrip theatartieg gelsr Tapled blowghdws te ré&ild oT e imber of ‘
syntheses with varying Si0,/B;0; in the starting synthesis gel.

Table 1 _
Example No. | SiO2/B;0; SiO)/Na | Crystailization | .  Products
| . Time(days) '

6 140 133 15 SSZ-65

7 93 127 | 12  SSZ-65

8 70 12.1 12 SS7-65

9 56 116 12 | §57-65

10 a7 T 112 T2 | s$7%s

11 40 107 | 5| §5265

12 D 10 12 ' $SZ-65

13 23 | 9 2 "$57-65

14 19 82 - 6 SSZ-65
15 4 | 71 | ¢ 5765

"OH/Si0,=0.28, R"/8i0,=0.2, H,0/Si0,=44
®R'= organic cation (SDA))
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8 to 595C and held there for 5 hours. A 50/50 mi xt ur e
of air andinitrogen passes 9 through the nuffle
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standard cubic 10 neters) per mnute during t
cal cination process. 11 Exanple 17 12 Conver si on
of Bor osi | i cat e- SSZ- 65 't OEAMmPle®i | i cate SSZ-65 13 The
cal ci ned version of borosilicate SSZ-65 (as
synt hesized in Exan‘pl@lgﬂét&ﬂ_flﬁ%ﬁém ned in Exanpl e
16) d&7. ] r a SZ - 65
versgl%ang% E@ﬁ%ﬁ%egelh?{ %%?gss&ill ca g?% éﬁeﬁ
disoting 2gemt (SDAJ) agrilensribad bd&latve Adiiabyd mtssz(@ls%m al&aléthattdn dish

is BEAELAR S 10208 Frah B0 QHEBOrHNES s €18 TRioRE dP@/mimute
anﬂ%efcﬂ%? 2f11'0l.lfse g1 a@]g tﬁrﬂgeﬁﬂﬁé ﬁcrtagﬂyeﬁ?% td %4 Catdr e of

hor oughl'y rinsed e-1oni zed 'wa alr-
1 °6ﬁemtﬂ;;hﬂ heTch ﬁ:-rédhomis 'Eheteni;ﬁr:ituret i eaimﬂdid aapl agdinanl ‘lﬂlﬁﬁhute

ur 20 e.18 21 Ammoni um 1 on
to EQ%%??@& 8‘5 5"512)2“% PRt agpndgn rogepRsey
thidGgh theftafR! fArmd,
[ nghExaenp?gmw) |cgh%%ﬁ‘l&tpfé%§tt&ghﬁﬁilﬁss§&gg form @‘ﬁm

matis} perguinhte dmingrthe balcimativmprvessgueous sol uti on of

NHANO3 (typically Igm N NCB/% SSZ-65 in 20 M 25
H20) at 90C for 2-3 hour i Xxture is then

filter gbhneadidner Bbbalisad-94H626 A&ﬁh%eﬁ@aﬂefs%f% i s
“wWith de-ionized water and dried. The N#

washed with de-1oni zed wat er rie orm
of Tpp calsinedryession pEbetopilicate SH7-65 (amsym:esacatmbﬁxample 3 and

A B SRR Al DR i 508 o

el o oAt o 88

mlﬁgigf{ W@aﬁﬁdﬂéﬂg L BRI he Shapsnsiph és gtamt reflux
O?ﬂg’feguﬁggéxgﬁﬁggi &Ez ﬁt%red]an cglléc%ec{ sollsds are

degassed at 40 ours prior to arg
mmﬂ}pmlmd wiih de-ianizePwpice aauam-ddmd @viea @to Q‘h@ ¥8hds are

A maxi nu our equilibration tinme per 3
g}‘%%‘aveé‘r?g]ltaheé)?‘ﬁ'tlgﬁmqrﬁrn time is 35 hours. The
argon adsor ption isot herggagn%, gnal yzed using the
density fanction theory (DF ) forrml i smand paraneters

5 devel oped f orAmtmonyanel j Aivier

(PogRy faMedi5! of §Sq£-%5 (ptepg ed as u5| ‘lec 3 or as in Example 5 and.
calcined as in Example 16) is converted to NH,; -SSZ-65 form by heating the material
in an aqueous solution of NH,NO; (typically 1gm NH,NOs/1 gm SSZ-65in20ml -
H,0) at 90°C for 2-3 hours. The mixture is then filiered and the ol;t;tined NH;-
exchanged-preduct is washed with de-ionized water and dried. The NH," form of
SSZ-65 can be converted to the H' form by calcination (as described in Example 16)
to 540°C.

Example 19
Ar_goﬁ Adsorption Analv_sis_

- 5SZ-65 has a micropore volume of 0.16 lcc/ gm based on argon adsorption isotherm at

87.5° K (-186°C) recorded on ASAP 2010 eguipment from Micromerities. The
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6 Saito Fol ey adaptation of the Horvarth-Kawazoe
formalism (M:croporous Materials, 7 1995, 3, 531) and
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19). 8 Exanple 20 9 Constraint Index 10 The gen
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rate of 8 ill/nin. The f&sa8mpleHb|ivered by a Brownl ee
punp. Direct 19 sanplij hﬁ %ﬂqgﬁbem ns after 10

m nutes of feed introd Constraint 20 | ndex
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hgmrg gad tepled inoa dpsiqeatoe tonaiserudrgnessi &hen, V.5 Rrane isypaeRed into a

I d Ki f
Sl 55086 A AR ot e O s Ul E sievs bed. A

LEabiR Rrdcaithsed QbR RS ehRoribERME & ﬂiﬁn &Jceﬁriﬂtoliﬁl

is suspended in 10 gm de-ioni zed water.
reagiop B iabh0 co/man. @d@batmqsphermfprassmmmf( mpzxsaheawd to about

SEELLE & 30Dl i W e fdpit g nld the
reaanip hiea Hate ﬁthManhﬁldIbb@fs defi®ered B yaMidinI€: prfinp. Dlrect

ad UStedagé pH of -9 aé a drop-wise addition of dilu
g i 9 Cihgains afterel Gwinpissaf, feethintmeilnetione Tlse@m&ramt

L e e

SHE&-65d1s a €l ofi@ted) ra,ndartdnaﬁamlonib'f 92%/ B2 Q043 Hh stream. The

gg ngfsmglg 7754 égrl e he_col | ect ed Pd- SSZ- 65 .

5] 13 rHmwes the(J ia 83anddhg convarsiondy 15-7%.
TRe 40185 gfe% atlﬁfgg soﬂ%%! bieculd s8R with f’é?@g Sﬁgé]eg%@e%

cataly is pe etlze I'n a Carver
granul at ed Example 21

- Hydrocracking of n-Hexadecane -

A1 gm sample of SSZ-65 (prepared as in Example 3 and treated asin
Examples 16, 17 and 18) is suspended in 10 gm de-ionized water. To this suspension,

a solution of PA(NH;3)4(NQ3); at a concentration which-would provide 0.5 wt. % Pd

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

mixture is then filtered through a glass frit, washed with de-ionized water, and air-
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4 to yield particles with a 20/40 nesh size. Sized
catal yst. (E) 5 9) is packed into a' V45 inch OD tubing

wozoﬁj,@qg?or ina mcro unit for n-hexadecane
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heSgleemiel Vity, % 50.5 Cracking Selectivity, %49.5 C4-,

%2.7 ' C5/C4 16.9 Cs+C6/ C5, % 16.74 DVB/ MP 0. 06
C4- cﬁf@ruthenc%als@ is topted aitlyp-diegadsgaims it is titratedmsing s @1132311 of

SO TSR A

da(albva]hhted aghiaundpr Gy abd oiiome T rhsultsehbyh iR YK @ble Hebw

urtnh ggk_éw as the SDA.. 38 1 WHAT IS CLAIMED | S:
show at 5 1s effective as a hydrocracking catalyst.

Temperature 260°C (550°F)
[ Time-on-Stream (ars. ) 342.4-343 4
WHSV 1.55
1 PSIG ' 11200
Titrated? . Yes
n-16, % Conversion 96.9
Hydrocracking Conv. - 1479

Isomerization Selectivity, % _. 50.5

Cracking Selecthty % 49.5

Cos % : _ 2.7 ' ' .
Cs/Cy 16.9
Cs:ColCs, % T1674
DMB/MP T 1006
I CiCraim 1383
Cr-Cps yield " 3835
Example 22
Svnthcms of S8Z7-65

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

(4-chlorophenyl)-cyclopropylmethyl}-1-ethyl-pyrrolidinium cation as the SDA.
38 | o



3 1. A nolecular sieve having a nole ratio greater

than about 15 of (1) an oxide of a 4 first

tetraval ent elenent to (2) an oxide of a trival ent

el enent, pentavalent 5 el enent, second tetraval ent

el ement which is different fromsaid first tetraval ent

VEHATIREILAIMEDIISt ure thereof and having, in its

as-synt hesi zed state, the X-ray 7 diffraction lines of
Table I. 8 9 2. A nol ecul ar sieve havinganDIe ratio
re

19 SRR ARk, AbicHo R IR b BUEA Bllorideofa
oxi fiest tetrdvaledt alemdnt |tce62)tah@u{rﬂmfoﬂaan@al)znmiemmtdpaentavalent

sel ected fro um num, oxi de, de, .12 jron ,
oo O FSAR HRRIOR Qe S ittPheg A sgict offvatent

Vangeinuit sPhistfurd@ ifdreb? afid kiHhLSn 56 %E-%?ﬁtheﬁ% favihe X-fa@'-
its as-synthesized state, thé X-ray diffraction
| i ndiffrastiondinesof Talde 1.16 3. A nol ecul ar si eve accor d| ng
to Caim2 wherein the oxides conprise silicon 17
oxi de and al umi num oxi de: 18 19 4. A nolecular sieve
28C CANAH18Eh G SeHating a6l Shtio gﬂaﬁte@mﬁ%oﬁpmm?an oxide
silicon 20. oxide and boron oxide. 21 22 5. -
ol selasked frem dhegraup eprfistiggtod sitican ex Hengrmapivm Wéld@ andie
co
C GRS RO B Rt O R A v,
Si eivén oﬁde,aﬁ;r@i eﬂdwmaﬁmhwxm hi&mhmidwemaﬂﬁmxﬁz and
28 7. A mol ecul ar, sieve according to Caim2l wherein
s ai B herenl, anddpamesin iscassiypheaired alafey ﬂErl’é’éaBbﬁllfffaCﬁOH
. aci 31 8, A nolecular sieve according to )
Carm J%fv\'[%glreli n said nol ecular sieve is 32 - '
predom nantly in the hydrogen form 39 WO 2004/ 094347

PCT US2004/ 007754 '
}\ molécular s?eve dccording to Claim 2 wherein the oxides cornpnse sﬂlcon :

oxxde and alummum oxide.

4. Amolecular sieve according to Claim 2 wherein the oxides comprise silicon

oxide and boron _oxide.
5. A molccular sieve accordmg to Clalm 2 wherein the ox1de compnses SlllCGIl
| 0x1de
, predomlnantly in the hydro gen fonn

7. Amolecular sieve according to Claim. 1 wherein said molecular sieve is

substianti’allyr free of acidity.

8. A md_ladil’ar sieve according to Claim 2 wherein said molecular sié?e is
-predominantly in the hydrogen form. |
o . 39



1 2 9. Anolecular sieve according to (aim2 wherein
sai d nol ecul ar sieve is 3 substantially free of

wPShdbdez 4 5 10. A nolecul ar sieve having a

\OM‘-JO\U\AUJM

10
11
12
13

14

15
16
17

18

19

20

21

22

23

24

25

26

27

28

30
31
32

conposi tion, as synthesized and in the anhydr of&Y/§52004/007754

state, in terns of nole ratios as follows: 7 S

YO2/WCOa > 15 9 MmdY02 0.01-0.03 10 QY02 0.02-0.05

11 12 wherein Y is silicon, gernmaniumor a mxture

t Her e @ molkcuiar &ieuﬂhﬂf\iﬁﬁﬁlm@&b IG1a4R 2 whrdih 981d tROIBRar sieve is

tltanl i ndi um vanadi um or m xtures thereof; c is 1
@’ﬁt@t”é‘lyf@e\%éﬁ‘ diyis 1 or dis 3 or 5 when ¢ is

2 N| is an alkali netal cation, alkaline earth 15

matal' cation or m xtures thereof; n is the val ence of

M10ané @olesular Sle{relhz(vingﬁ composition, as synthesized and in the anhydrous

hI I thyl)-I1-ethyl- rolidinium
o 0" QR U ORESRAL Bk €™ P!

phenyl cycl opropyhnet hyI )-pyrrolidiniumcatiod. 18 19
20 11. A nol ecul ar sieve according to C aim 10 wherein

Wis al uminum and Y i SYOLWamn. >2AF 22 12. A nol ecul ar

si eve according to d gj wherein Wis boron and Y
is silicon.- 23 13. A & ar ¢ 1éve093,cord| ng to
Caim10 wherein Qis 1-(4- ?Bg ghenyl) 24
cycl opropyl nethyl ] -1-ethyl™-pyrro inl’ um cation. 25

26 14. A nol ecul ar Si eve accor d| ng to daim10 wherein

Cycl ORI FR TG ErraRon e tbareof 3V ipstuminum, galium,
iron, boron, titanium, indium, vanadium or mixtures thereof; cis 1 or2; dis 2
when cis 1 ordis 3 or 5 when ¢ is 2; M is an alkali metal cation, alkaline earth
metal cation or mixtures thereof: n is the valence of M; and Q is a 1-[1-(4-
chlorophenyl)-cyclopropylmeﬂlyl]—l—ethyl—pyrrolidinimn or 1-ethyl-1-(1-
phenyl-cyclopropylmethyl)-pyrrolidinium cation.

11. A molecular sieve according to Claim 10 wherein W is aluminum and Y is silicon.

12. A molecular sieve according to Claim 10 wherein W is boron and Y is silicon.

13. A molecular sieve according to Claim 10 wherein Q is a 1-[1-(4-chlorophenyl)
cyclopropylmethyl]-1-ethyl-pyrrolidinium cation.

14, A molecular sieve according to Claim 10 wherein Q is al- ethyl-1-(1- phenyl

cyclopropylmethyl)-pyrrolidinium cation.

15. © A method of preparing a crystalline material comprising (1) an oxide of a first
tetravalent element and (2) an oxide of a trivalent element, pentavalent element,

second tetravalent element which is different from said first tetravalent element

40
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BRESRLHBERERIEE R I &8 32 68 = 2

T Y

15

30 15. A nethod of preparing a crystalline materi al
conprising (1) an oxide of a first 31 tetraval ent

el enent and (2) an oxide of a trivalent elenent,

pent aval ent el enment, 32 second tetraval ent el enent
which is different fromsaid first tetraval ent el ement
4Qrimigturethdeofant haviag inda thtfoafithg firo beide a¢ the saéondhscide

first oxide to.the second oxide 2 greater th 15,
' sagl‘aa teihAR &5 e diod SORBHERS CONgiE wder crysta Tation

ééﬁlhﬂiolnb g&hb&rb%aﬁp&ﬂﬂés' A0S BAREESirking %ggnt%h%?ﬁmg al-

a structure directing agent conprisin

[ 1f-1((4-ahidroplepiyrgsiclopryilmpthyliyl- nithwr]remdimmym bythybli(1-
S D T PP SRER i um cation. 6 7

16 The nmet hod according to Caim15 wherein the first

tetravalent element is 8 selected fromthe group
16 coHd mﬁhng agctorémgltc Ehaimyky whereinthe fst édrdyelent ¢l©m§nt 19

WEET e B3 B s E R AT O croret bd S o,

orthgﬁggnd tetraval ent elenent is selected from t he
group consisting of 13 alum num gallium iron,
boron, titanium indium vanadlun1and conblnatlons 14

t
17 N Ropd e bl R (FOABGLAREBEchRR v Bt
orelemand st@indauadvaiint elemipnis sel&cfﬁélﬁaﬁt the grognednisisting of
group consisting of .18 alum ny boron, tita i um and
NHBG, &4@“&‘%&%?"@9’ titapiugy in . FaRaH B 2qd E)‘i‘raﬁ’lﬁﬁtlons

"tthk fn116 wherein the first tetraval ent el ement is
21-SiTrcon. 22 23:20.- The method according to C aim
' 15 wher ei n the structure directing agent 24 conprises

18.7. The pythed aesasinedg Glaiay 11 wheraisybrisi vy clemsphyreniypient
|1 dbREMBr séorfiabiciilent Bleméht 1 belediog iRt RAraGs Qrdisifig of
toClaim15 wherein the structure directing agent 2
C oa{pmmgmg bgron, titanium and combinations thereof.

I'- et hyl -1 - (1- phenyl - cycl opr opyI nmet hyl ) - pyrrolidini um
cation. -

‘ 19 The method accordmg to Clalm 16 whereln the ﬁrst tetravalent element is.

s1hcon

- 20: - The method according to Claim 15 wherein the structure directing agent

o -_'compnses al [1~(4-chlorophenyl)-cyclopropylmethyl] l-ethyl—pyrrolldlmmn

_catlon

' 2L ,.The method accordmg to Claim'15 wherem the structure dlrectmg agent

: compnses a 1 ethyl—l (1-phenyl—cyclopropyhnethyl)-pyrrohdlmum catior.

29, Thé methiod of Claim 15 wherein thé crystalline material has, in its as-
| synthesized state, the X-ray diffraction lines of Table L.
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21
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29 30 22. The nethod of C aim 15 wherein the
crystalline material has, in its as- 31 synthesized
state, the X-ray diffraction lines of Table |I. 32 41 1
. 23. A process for converting hydrocarbons conprising
contacting a 2 hydrocarbonaceous feed at hydrocarbon
23C OVEILEER FoLdeitin® S dchibods 6ahptisag cnte@iNgrd sing a
nol ecul ar sieve having a nole ratio greater than about
15 hedm(:arjmmceous il eehwhowbqn emvedingpeadinps with geatalyst

an _oxi |
o kS hflGe i SalHey e haRlf® Honis (REMANALLR D an
f r omideaifd firét tbirivillent eldr&&iﬂtoﬁ(ﬂ) aie beide R a @i valent teléneent,
thereof and having, in its as-synthesized 7 state,

t h eeutavelwtxﬁlmsww tetravaleng elemant avhich ig differont frop, gaid

L BEE IR gl BpRefcontiRi G ot SR gD i £4GnitEsized
Of s@@%X&ayﬁﬂfr&ettnrtlh&:spf&‘aﬁes[ |s a hydrocracki ng

process 13 conprising contacting the catalyst with a
hydr ocar bon feedstock under 14 hydrocracking -

'240 0 Fmta t;t&féés ofGaink 83 herdih S OLeSEr AEvdds eusat&ﬁllaw et o

ocess 1S a dewaxi ng process conprising
coamﬂnytng the catalyst with a hydrocarbon feedstock
under. dewaxi ng 18 conditions. 19 20.27. The process
of Claim 23 wherein the process is a process for

251 Wmhe rdtsd HECIafk 2% NaHeRsh the o6k i hﬁireew&ﬁg pRsceghuct

of waxy hydrocarbon feeds conprising contacting
.t heomatlatlng sontaptite thewaialyshyith edwﬂmrhoeé$d§mkmder

rllzaa#l on, 2 tdegvam ng conditions. 24 25 28. The
Sg & RPN 23 wher ei n the process is. a process

'_for produm ng a C20+ 26 lube oil froma C20 ol efin.
feed conprisi nggﬂsomen zing said olefin feed under - 27
26 s dibe Drocass S CRBAEA (TRSHAIN Gleapropess I lel Ping process comiprising

contactmg the catalyst Wlth a hydrocarbon feedstock under dewaxmg

) condltlons

27. The_procefss','ot:' Cla1m23whereln the procéss is:’_a,processfor_ improving the
viscosity | 'in‘d'ex of a deWaked'p'roduct of waxy hydroc'arboﬁ feeds comprising
'contactmg the catalyst w1th a waxy hydrocarbon feed under lsomenzatlon -

dewaxmg condltlons

28. The process of Claxm 23 wherem the process is a process for producmg a Cgo+
lube 011 from: a C20+ oleﬁn feed comprlsmg 1somenzmg satd olefin feed under

1somenzat10n condltlons over the catalyst

29. The process of Clalm 28 wherem the catalyst further comprises at least one
Group VIII metal '

30. The process of Claim 23 wherem the process isa process for catalytically
dewaxmg a hydrocarbon oil feedstock boiling above about 350°F (}77"(3) and



28 29 29. The process of C ai m 28 vvherel n the
catal yst further conprises at |east one: <30 G oup

wo 204ldbgmtal . 31 32 30. The process of d ai m 23 MNIBERI007754

L= B - T 7 B e P R R

- et
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ot ot
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-t e b (=1 [
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a0
21
22
23
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26
27
28
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- 33

the process is a process for catalytically 33 dewaxi ng
a hydrocarbon oi | feedstock boiling above about 350F

cont S RGe skPaMGHeL g EB oG- Fyrb RiC ok perprising

hydr mlwdtmg Said Giypiocabog ot féﬂi%tc&ktm fee pasach yiladied lhbﬂfb gen gas

at | oy IABGH PREUEaf BPOR 13000 PEoU 00U MES inda dewaing

( 0. 1&mrdnibng wiiBathe uatalgst. dewaxi ng 4 conditions with the
catalyst. 5 6 31. The process of Caim30 wherein the

catal yst further conprises at least one 7 Goup VIII
BEt aThe l&oc&s 32 Claie30 WhasaIhe Gitalgbpfupthdfcomaisek bt Badt dne

cata @?f% es a | ayered catal yst 10 conprising a
firstrqUBy S%En sing the nol ecul ar sieve and at
| east one Goup 11 VIII netal, and a second |ayer

i ng an umnosj licate nnlecular Sieve |
%npﬁlﬁ SsE 8 gllr"é’ﬂi‘e% Feipispid ffaﬁ%msttcr%epﬁ’awe%lweieggﬁf@%t
of  saingprisirgya filky Biyer coPupristhgihe ﬂ&@cﬂéﬂ&i&&%ﬂfat {easd dﬁe@oup
wher ocess .S a process for parlng a
| ub R?bﬂmeﬂ@ %ﬁa SRATGH Y FEPIPEIS S Oﬁ Ft?é?%lewlwgswve
i N awhiyHiOBRbROkkIsclde thdlHE ﬁﬁ@édawefee@ 0 s4iQgRS 1Y
to obtain 18 an effluent conprising a hydrocracke

and 19 20 catalytically dewaxing said effluent

inlP?sI?fﬁgeSﬁyﬁp&éma?éw@éPr@m progessIs g dRgrepufor pecnsring e
| easy,, nd at a pressure of from
about @*5@%"3‘%‘3‘?0 I%ue? 3000 psig (0.103 to 20.7 MPa
gauge) in the presence of added 23 hydrogen gas Wi th
the cata 5 34 The process of Claim
wherBH “f@k&’a%a%y ong siprdracash %cecéﬁﬁedémk to obtain

an effluent comprising a hydrocracked oil; and

catalytically dewaxing said effluent comprising hydrocracked oil at a
temperature of at least about 400°F (204°C) and at a pressure of from about

15 psig to about 3000 psig (0.103 to 20.7 MPa gauge) in the presence of added
hydrogen gas with the catalyst. - | . -

34. The process of Claim 33 wherein the cetalyst further comprises at least one
Group VIII metal. o

35. The process of Claim 23 wherein the process is a process for isomerization
dewaxing a raffinate comprising contacting said raffinate in the presence of

added hydrogen under isomerization dewaxing conditions with the catalyst.'

36. The process of Claim 35 wherein the catalyst further comprises at least one
Group VI metal. '
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26 Goup VIII rmetal. 27 28 35. The process of Caim
23 wherei n'tthe process is a process forisonerization
WO 200908l8wexi ng a raffinate conprising contacti ngcgaisdodsmbr7s4
mate in the presence of 30 added hydrogen under
i sonerization dewaxi ng conditions with the catal yst.
31 32 36. The process of Claim35 wherein the catal yst
&_ rther conprises at_ least one 33 Gaqup VIII netal.

[y

bo
-

2 VBORI9as 94 $4rnpe b hegatinste 1sprighgstockine
3 process of Claim35 wherein the raffinate is bright
_ stock. 3 4 38. The process of Caim23 wherein the
4 Pi.ocHsspiosess qiliaies33 tvbercimtireqascasg id Hprocbssdot aresaoingdhe
hydr ocar bon feedst ock_t roduce a produyct having an
5§ mord iRl BYCERRRF bk oedH o REBMA APTRgUE Y g A igoRased
6 hydresanhenasfaus Blitablthe B hydrdcfidhh&ot i
and slightly brangﬁlgggﬁggrocar %%nsyhav?{% a oiq F%ﬁg@hkwhlch
7  rangengprigssnermad et sUgighabmntleskhydrocarbisitavRQbaihidgerange
aromati c conversion. 9 conditi WM th the catal yst,
8 Jo appvegbouD ér"‘&gé"ﬁ than %Oar 2086 W gromatigesonversion
9 ol eoubfons vaMEkSagiRet antially free of 12 acid. '.~)
13 14 40. The process of C aim 38 wherein the
10 nol ecular sieve contains a Goup VIIlI 15 netal
nent. 16 7 4 he.process qof C aim 23 wherei
e themosesios s el TR ERRPFjanHgvuE sibsantially free of
12 Ccompidi ng contacting a hydrocarbon feedstock in a
reacti on zone under 19 catal ytic cracking conditions
13 in the absence of added hydrogen with the catalyst.
_ 42 . The.prace f ClaimA4l wherein the catalys
e 4 Thelfioedy SeBiRR BuBerem fstholsoliGishdsapliias § Hhath Y
15  Cr agKétAbcApaRAENT .
16
17 41. The process of Claim 23 wherein the process is a catalytic cracking process
18 comprising contacting a hydrocarbon feedstock in a reaction zone under _
19 catalytic cracking conditions in the absence of added hydrogen with the catalyst.
20 '
42. The process of Claim 41 wherein the catalyst additionally comprises a large , '
22 pore crystalline cracking component. S ' '

23

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

25 - isomerizing Cy to C; hydrocarbons, comprising contacting a feed having normal
26 and slightly branched C; to C; 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 VIIT metal.

31

33 mixture at an elevated temperature after impregnation of the Group VI metal.
' 44

S

32 45. The process of Claim 43 wherein the catalyst has been calcined in 2 steam/air a



23 24 43. The process of Claim 23 wherein the process
is an isonerizati on process for 25 isoneriizing C4 to

WO 2004/4sli70car bons, conpri sing contacting a feegHayiodgoor7s4
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10
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13
14
15
16
17
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19
20
21
22
23
24
25
26

" 27.

28
29
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32
33

34

W 08 s &y b

normal . 26 and slightly branched C4 to C7 hydrocarbons
under isonerizing conditions wwth 27 the catalyst. 28
29 44. The process of Claim43 wherein the nol ecul ar
sieve has been inpregnated with 30 at |east one G oup
\61 | Thhetpaocessadf Claigh 4bwhiiein thedirosp VATl nitali im pliinwirer ei n
the catal yst has been calcined in a steamair 33

m xture at an el evated tenperature after inpregnation

df7. t Mhe @nmess dﬂﬂlium"w} WherefttthWrafdfdisa9hddkés for alkylatmg an
PCT/ USZO 0%07 1.2 .46. The rocess of, C aim.4

wher &F SeoR ki imprises Ceagting pder Rion capitions
proc eBEaﬂfa hdlad dRcass ofag l’aﬁhﬂati(ﬂ@d%@ﬁﬁﬁﬁwitﬁa &, R6 5S8R fin under
for Héél até'la’ﬁ? an,S aromaél c h (gﬂctgr bon P%Q‘H‘sc
conpft 5ad Pagiaf i phasg cqnditigns f PYCSFRGE atdyslt
| east a nol ar excess of an aromatic hydrocarbon with a

C20 ol ef un tial liguid
gﬁasihggﬁ’d’e?s Ojﬁg ‘g?eWherFH’e EPg%fééa%ftogﬂé’ecﬁd’(al yst.
8 9 48. The process of Caim47 wherein the olefinis

ol 0,11, 4 The ocess .of Claim 48

TRer @Pﬁﬂ%&%ﬁ&'ﬁﬁﬁ@l Wherese b gEmatlcdgreRonand olain are
pr es preseritfn 8 nitldrastid ¢8 Abeuph:1ab aBbutdoll, k& ea%ly 20: 1,
respectively. 13 14 50. The process of 8| ai m48

wherein the aromati c hydrocarbon is selected fromthe

56. gfrhupmesmf@lmmweﬁﬂﬁs ﬁrontlfﬁic caftforis BEBEEN from the
Xyl e eri vat I ves

ht hal 16 naphth
di me Eﬂ%‘ﬁ’&ogﬁ%m& ﬁl@ égl W@aﬁ, xylene, npghthplene,
The mlﬂmalemfenﬂtméncﬂ&em hihaldte oPHREESS tharedt,

process for transalkylating an 19 aromatic
hydr ocarbon whi ch conprises contacting under

5t.an¥h¢ pygesatof Mhim 23 wherein the process is a process for transalkylating an
aromatic hydrocarbon which comprises contacting under transalkylating
conditions an aromatic hydrocarbon with a polyatkyl aromatic hydrocarbon
under at least partial liquid phase conditions and in the presence of the catalyst.'

52. The process of Claim 51 wherein the aromatic hydrocarbon and the polyalkyl "
aromatic hydrocarbon are present in a molar ratio of from about 1:1 to about
25:1, respectively.

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

34. The process of Claim 51 wherein the pglyalkyl aromatic hydrocarbon is a
dialkylbenzene,

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

aromatics which comprises contacting paraffins under conditions which cause -
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20 conditions an aromatic hydr ocarbon with a pol yal kyl
aromati ¢ hydy ocarbon 21 under at |east:partial liquid

hydr ocar bon and the pol yal kyl

are phaRRA%o bRt lafémhfds WitlPh £t‘é§@' | @Rptisids delBolecular si
P 25 2%: 1, respecr?i veSI-y. 28 Slﬂg ¥ Oecuarmwe

onditions and in the presence of the ﬁ@jrﬁfs
2. The process of Claimb51 wherein the aro

24 aromati c hydrocarbon

7 53." The process

of Ched galBumwtiee.gira cohpoand whgalbiumyetrzdecar bon i s
selected fromthe 28 group consisting of benzene,
tol uene, ethyl benzene, xylene, or m xtures thereof.

38, 3@hd& ArocdBOIINGESS whbreth tHePr

pol yal kyl aromatic hydrocarbon is a

di al Ryepesineeetading s3gl alsfin whderspodidions whiad) canse Bgmerization of
§ @ process to convert paraffins

_ sMLQ%l%ioBeés H8r isomerizing olefins

wher gj e CESS .l

to gif%é%ﬁ]onngglflcse%ﬁarlg?} conprises contacting paraffins
under conditions which cause 45 WD 2004/ 094347

PCTI US2004/ 007754 1 Faraff_i ns to convert to aromatics

wi t hThe procggsypdCl

whicrein thedrogsse isd processdorisometiping an

gal | 74 Mol ld ‘0 hC. .

08! oA AR {586 oo
pr ocerstufes bf kgloneisomenganl ethylbenzehe, OwlgIEinsd WMgre nearly
cont act,iz_&g sai d ol efi n.under _conditions which cause

i sonEYt

process Zln

I soneri zation

el RiZah6n BoRAE

1B fatisy of gsthonemeiaangd patgryfengsds ebliemegdssaid procgss
57. 91 |
SOEpRERE SRtading ol bk ud

Siis ith Phe
eed

conpedtalystg an aromatic C$ stream of xylene isonmers or
10 m xtures of xylene isonmers and et hyl benzene,
wherein a nore nearly 11 equilibriumratio of ortho-,

BE! am&&%s%fﬂﬁﬂ‘ﬁwh&eﬁpﬁéigﬂ&%ss fsaigroeésg%sﬁéu$o}geﬁzing
conprising contacting said fe
condplefioneompriding pentdBingamatlgfin feed MdasoligmeTiration conditions

d under

somer | zat

on

proc f_Claim 23 wherein the process is a process
for Wéﬁ%ﬁlﬁtm

59. The process of Claim 23 wherein the process is a process for the production of

* higher molecular weight hydrocarbons from lower molecular weight

hydrocarbons comprising the steps of:

(a) introducing into a reaction zone 2 lower molecular weight hydrocarbon-
containing gas and contacting said gas in said zone under Cy+ hydrocarbon

synthesis conditions with the catalyst and a metal or metal compound capable of

x

converting the lower molecular weight hydrocarbon to a higher molecular

weight hydrocarbon; and

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

hydrocarbon-containing stream.
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16 olefins conprising contacting an olefin feed under
ol i gonerization conditions 17 with the catalyst. 18
19 59. The process of Caim23 wherein the process is
a process for the production of 20 higher nol ecul ar
wei ght hydrocarbons from|ower nolecular weight 21
hydr ocar bo [ e
0. b By ARD 2 skl S FBm Bl i Bhprises o
Wi rgiin dvyd raotiaidb afetaldd isasltadiipongd.gas and cont acting
said gas in said zone under C2+ hydrocarbon 25
synthesis conditions with the catalyst and a netal or
61. b pr PO SRR 180 £ RIDVEIl: iy Aoy 15
wendgiietaehydr ocar bon; and 28 29 (b) withdraw ng from
sai d reaction zone a higher nolecular weight 30
hydr ocar bon-containing stream E 31 46 1 60. The =
62. PAREGRoLe Seel of ERIME 22 9V08! £7, 28! BE, 398441083 W & 51 wherein the
- conpou ,conprlses a’ 2’1anthani dé or actinide netal
omatedudir smmmdomslanﬁy&lthemdrqgenée@s of Cl aim59
~wherein the | ower nol ecul ar wei ght hydrocarbon is.. 5
methane. 6 7 62. The process of Caim23, 25, 26 27,

63,28 pRess I8k codertihl oxdBenatol 10fdrScaridiRicBdribing coBtacting sald

nolecul ar sieve is predom nantly in the hydrogen form

9 oxygrned hadmcadensmiler capdriieas €0 prpduss bigd peagiucts with a

BRI TR AR PRl eﬁ%mﬁ%
Plogdn ke W & firet téti?a\&lﬁna bi¢atentoE dxddaet :asmbmwuavalem«

Si eve having a nole ratio g,reater t han about ag g
aﬁ: legnauilevhisin 18 diffarent froam said dprehietraialsns glomest divaiste

a BEGONG, J iﬁla@f%% Ghkeuté h%te%m?ll[;ﬁe hfHhE R S agk:{rﬁtﬁésﬁ—‘ﬂd state; |

frfom sal etr ava ent ment; tr| valent
. elthmﬁn’ay diffraction lines of TableT. :

64. The process of Claim 63 wherem the cxygenated hydrocarbon isa lower

alcohoI

65.. The process of Claim 64 wherein the: l_cwei'_'al_cchol' is methanol.

66. A process for the reduetion of ox1des ef mtrogen contamed m a gas stream m the ;

. presence of oxygen wherem sa;ld process compnses ccntactmg the gas strcam |
* with a molecular sieve havmg a mcle ratlo greater than about 15 cf (1) an ox:dc ,
of a first tetravalent element to (2) a:n omde of a trivalent element pcntavalent
. -€lement, second tetravalent clemént which is dlfferent from said first tetravalent'
element or mixture thereof and having, i ! its as—synthesmcd state, thc X—ray
- diffraction lines of Table 1. 4

67. Theé process of Claim 66 whetein said molccuiar'_Sieve contains a "rjx"tetel"rcr metal

ions capable of catalyzing the reduction of the'oxides_-‘_cf nitrogen.
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15 pentaval ent el enent or m xture thereof and having,
inits as-8ynthesized state, 16 the Xsray diffraction
WO 200409385 of Table |. 17 18 64. The process of ' <.
wherei n the oxygenated hydrocarbon is a Io¢g§be%§b9&W%“
al cohol. 20 21 65. The process of C aim 64 wherein
1 the | ower al cohol is nethanol. 22 23 66. A process
Jor the reduction of oxides of nitrogen contained in a
68 ad Beirensis pHClala 67wheseindbaiyetadis eppgewobils mdatmusaiichn,

pr - comr | cting the gas stream25 . with a .
ot el AR R Re S Rt DD R RY i g stetres
15 tlfre¢fl) an oxide 26 of a first tetraval ent el enent

to (2) an oxide of a trivalent elenment, pentaval ent
27 el enment, second tetraval ent el enent which.is

6odi [ | alent .. 28.¢el nt_or

‘ 9(rjln ;I?lg?e t ﬁgeé eo% ar?g Vﬁﬂf\%%%gmeé{ﬁ%ﬁtes as !:hseyeﬁ‘thﬁ'é%etirggrgﬁn of an
st intemnat ¢renbostiay eBfineli f fraction |ines of Table I. 30
31 67. The process of Claim66 wherein said nol ecul ar
sieve contains a netal or nmetal 32 ions capable of
catal yzing the reduction of the oxides of nitrogen: 47
WO 2004/ 094347 PCT/ U32004/ 007754 1 2 68. The process
of Claim®67 wherein the nmetal is copper, cobalt,
platinum iron, 3 chrom um manganese, nickel, zinc,
| ant hanum pal | adi um rhodi um or mxtures 4 thereof.
5 6 69. The process of Claim67 wherein the gas
streamis the exhaust streamof an 7 interna
conbustion engine. 1. p 48
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