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Decenber 2002 PCTI US99/ 10632 2 This application is a contigpDatdntiseri2oepart
of application Serial No. 09/106,598, filed June 29, 3 1998. 4 BACKGROUND

OF ‘THE | Field of the In [ present iny, ' at es
to new crys a+/W%€ nmol ecul ar si eve\{m’”ﬂmmmmﬁhod for 7 pr%%%lpgﬁé{o@%ﬁ
using a tetraethyl anmoni um cation tenphaing agent, a method of using 8
CIT-6 as a precursor for making other crystalline nol ecul ar sieves, and
processes enploying 9 CIT-6 as a catalyst. 10 State of the Art 11 Because
of their unique sieving characteristics, as well as their catalytic
propetties, 12 crystalline mIMOLESUIARBEBVEAdTdkpecial |y useful in
appl i¢cations such. as_hydrocarbon 13 coenversi.on dryj separ atj on.
- A hchigh 1R applFstcRTs REShEGRlaRT R REMETIGRURT s Ry Y1 s 38 g RS
di sclpsedggg here is a continuing need for new nol ecul ar sieves with 15
“ desirabl e properties for gas separation and drying, hydrocarbon and
. chem&al conversions, 16 aBACKGROUNDOFIHE BNYENW@ANI ecul ar si eves may
contain novel internal pore architectures, 17 providing enhanced
selectivities in these processesf—‘i’i‘%ﬁb&ﬁm&@ THE | NVENTI ON 19 The
present i nventy | ' ' . € | j que
D0 proper 1 oo, PP apisen v Elofohlis i ShalaliinSRAG b&ls CRIRYE Meida
"G T-B". pWparing DIT-@l ukiig Htetrasth§laitBnchivtl calion RnplaingAigbhtcOmettd sfasinguch as
al um num oxi de, boron oxide, titanium 22 oxide or iron oxide, it is
r ef er§ ed QI'5-Gads a'praewrson for makipgathar geystatling rgolepgamsyieves) andereeassasemmpeng n
t wo fé)rm;:I The fi rt%t contains silicon oxide, zinc oxide 24 and opti onal
metal” (o Eb 5413 5%) oxi des (such as al um num oxide), wherein the zinc is
in 2pgthe crystal framework of the ggidoPihe dtks formof CIT-6 is referred to
herein as "Zn-CI T-6". 26 Another formmof—CIT-6 is where the nol ecul ar sieve
i s cbhposed omlegawsk of ithdicwmq@7sievingleharddteristicsyrasmed] a€ltHeitcataytiepoperids,t o
herein as "all-Si CIT-6". 28 Zn-CIT-6 and .all-Si .ClT-6, each have the
t opolbgy cBIstaling peleclat sievesgrg pspaeially weehitldn applicatippssuchgehydre rhoher e | s
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14  sieves have been disclosed, there is a continuing need for new molecular sieves with

15  desirable properties for gas separation and drying, hydrocarbon and chemical conversions,
16 and other applications. New molecular sieves may contain novel internal pore architectures,
17  providing enhanced selectivities in these processes.

18 SUMMARY OF THE INVENTION

19 The present invention is directed to a crystalline molecular sieve with unique

20  properties, referred to herein as “molecular sieve CIT-6" or simply “CIT-6". When the CIT-
21 6 contains a metal (or non-silicon) oxide, such as aluminum oxide, boron oxide, titanium

22  oxide or iron oxide, it is referred to as "catalytically active™ CIT-6.

23 The CIT-6 can be made in two forms. The first contains silicon oxide, zinc oxide
24  and optional metal (or non-silicon) oxides (such as aluminum oxide), wherein the zinc is in
25  the crystal framework of the CIT-6. This form of CIT-6 is referred to herein as "Zn-CIT-6".
26 Another form of CIT-6 is where the molecular sieve is composed only of silicon

27  oxide. This form of CIT-6 is referred to herein as "all-Si CIT-6".

28 Zn-CIT-6 and all-Si CIT-6 each have the topology of zeolite beta.

29 In accordance with this invention, there is provided a molecular sieve comprising an

30 oxide of silicon and an oxide of zinc and having the framework topology of zeolite beta,

AR

*G00002*



WO 001 00430 -2 18 Decenber 2002 PCT/ US99/ 10632 1 wherein the nol ecul ar
sieve contains zinc in its crystal framework. 2 The presdstDdceudet PO0R

* further provides such a nol ecul ar sieve having the topol ogy of 3 : olite
beta, andMP¥%H% conposition, as synthesized and in the éﬁﬂ%ﬁ#ﬁﬂg:étate,,
interms , 4 of nole ratios as follows:_5 Si O-/Zn0O 10-100 6 M Si 02 0.01-0.1
7 QAQSi02 0.07-0.14 8 wherein Mis lithrérm or a mixture of lithium and

anot her alkali nmetal, and Q conprises a 9 tetraethyl ammoni um cati on,

wherein the nol ecul ar sieve contains zinc inits crystal 10 framework. 11

Al S0 1N dbeRiFhe afolvduldt sidve Sontaine Rirican its Beyseal iftanfwadrkded a nol ecul ar si eve
12 conprising silicon oxide, zinc oxide, and an oxide selected from

al umizum oxi d&he pgse inventignr futhegprovidessbst yimolequday sipve davingithatopalegyof de, |
vanadj um oxi d zirconium oxide.. tin 14 oxide or. m xtur t her.eaof ~and

navi it RS BBl BRPREdeatpos o p et b el i fopaBi,
Si eveq copt RbRSadd s followd:s crystal framework. 16 The present invention also.
provi des such a nol ecul ar sieve having the topology of 17 zeolite beta, and
havi i§ a conposition, as synSi@&m@dd arld-1i00 t he anhydrous state, in terns
18 of nole ratios as follows; 19 Si OQZ/Zn4 10-100 20 Si OZ/ W 30-250 21 M Si 02
0.01-©.1 22 QS z 0.07-0. 14MBIGher ei Q-09-1s an oxi de of al um num boron
gal | iym vanadi um iron, tit@g@i or m 7w??§ 24 thereof Mis lithiumor a
m xture of lithiumand another alkali netal, and Q conprises a 25

t et r agt hyiharaobi iy Mitisiam 21 mixhee 6f lthika an®hestibealksli el C and @ dbnprisacain its
crystal 26 framework. 27 Also provided in accordance with the present

i nver i otetragthylammenumehtion, apwrdim theamolep@arsigue edntrinezimairits atystabnpri si ng
an Oﬁ@deﬁpf sil.icon and an oxide of zinc and having the , 29 franmework

t opotbgy fiBMe¥Hi t e beta, wherein the nolecular sieve contains zinc inits
crystal 30 fr # i 6 i } Xt ure under
crysggl lizati %rlflg%\(lzigr?gﬁrla%lﬁg mltggggg%grtﬁéfggszﬁ@gi%gtﬁrtgggb‘g sg?e)(; oxi des, a
sour t2 otomptidingsilioon axide, xdine exidd, ahd ah owide 3aldcted didne aluadiiahioxidd, bbroand a
tenpl ati ng, agent conprising a tetraethyl anmonium cation. The present

i nvehd i oRXidEcElipng pxissiren ot ditaninmnxagsa vanadium axide; air¢aniem exide; (i

conpk i Si NG: i il . 0XJ i . OX] € d from
ol um g B3y bt e s anf i B BblEn Bl EhE SR oA EBUL W RBCRIRET
titaps ummplédiRir Sievetonitaing sint helteafysanaiawbng the framework topol ogy of
zeolite beta, wherein the nolecular sieve contains zinc in its crystal
frambfwor k, saille presersdnyentipn alsp providestsach a mpleeulamigvethavingthe tapology of

Xt HTe 6ROt B R dn R oRBR HoRoA ARk B e AR Py gt 1 7

conpyg Si Bgnﬁ]gﬁ{iégggfgnb@mni um 10 cation. Further provided by the present
invention is a method of renoving a tetraethyl anmoni um organic tenpl ate

from9he pores of a nol ecul aSi@/Zr@, sdi0dlGfol ecul ar si eve conpri sing

sili 8n oxi de and an oxi de se| ed frqomzi nc oxide, alum num oxi de, boron
oxi d&Y gal |i um oxi de, iron oxfde titamO Ooxide, vanadi um oxi de, zirconi um
oxi dg; 15 tin oxide or mxtu Skgereof4)§@bq met hod conprising contacting
the nolecular sieve with acefi ¢ acid, of a mixture of acetic acid and
pyrigene at el evated tenperaiQgi©,for agome.igufficient to renove
tetraet hyl ammoni um organic tenplate fromthe nol ecular sieve. In a

pr ef @3 r etvheraioW isemtoxideof alwhisom, horoy, galliumayanddéumoipen, diggniwh oz aaikfures bet a.

The esent inyention further prQvides net.hod, . of. r enpvi an or.gani c

t enpPat o 5ea N itk of antgeciot fhigm, auglignelel and Q SpPriFce

r emoys NQ 1Rty RbRREni imURibASyE ATRNO M6 1Rf11at BievERLAGHE 3incSh M Brystfierein the
nol ecul ar sieve conprises an oxlide of silicon, an oxide of zirc and,

opt i @Gal Ifsanewodxi de sel ected from al um num oxi de, boron oxide, gallium
oxid vanadi oxi de, ,i.ron oxide, .titanium oxide or mxtures thereof, and -

has ghe frame FAPIOBHISH dygecordanetWithdhgpiesent nyeatinn i pmethod il ipseniging 2

cont ggt i y. Si.eve.w td- t Cl ] acetic
ol d28nq By dMhena RS Rtiny i) SCHREG A AGRachr b el C0 L2
essendi alframenibitk Wipoldyy dPrzEskE Beth SWRéRInAtha Ribledular sidvetohfathsPdEimltsadrysidleve.
The present inventjon also provides the product of this nethod. Al so.

pr ovBed framemesk, spidaethod pomprising comactingrin pimixtote wder orystallization gbnditiens
material conprising (1) contacting in adm xture under crystallization
conditions a source of silicon 30 oxide, a source of zinc oxide, a source
of lithiumor a mxture of lithiumand another alkali netal and a

tenpl ati ng agent conprising a tetraethyl anmoniumcation until a crystalline
materi al conprised of oxides of silicon and zinc and having the topol ogy of
zeolite beta is




1é Decenber 2002 1 formed, (2) contacting the crystals wth acetic acid or
a mxture of acetic acid and pyridine 2 at an el evated tenperature of about
 60C or less for a tinme sufficient to renove essentially 3 all of the
organic tenplate and zinc fromthe crystals, and (3) corstPedenitgr 2062
crystals with a 4 solution containing a source of alum num boron, gallium
iron, vanadium titanium 5 zirconium-3in or mxtures thereof. The present
i nvention al so provides the product of this 6 nethod. 7 This invention also
provi des a sghy&lorkdid BEJAPL Kkt 1iRivEYS ANAMRGL(lBuh GRPAREGY: AkaltndR0! i te
beta, a crystal size of |ess than one mcron and_ a water adsorption

capaci ty ofnf atnpipting agenbeogpriging a traptylammpeaipmeptiffe . 10 Further provi ded by
the present invepkipRRerit fventfoh¥&b dldvide€a mkthbd aft BegiRhES Ly R4S BM6rial 1 havi ng
t he topol ogy of zeollte beta, a crystal size of |less than one mcron and a
water 12 adeHPRHnEM exidsef piigongpn exidecof zing andharrxidg/sglegied fiom aluminim sj eve. 13
I'n addi &i onyidehRrdd cﬁc%%néalﬁdﬁy@ﬂ&é QfhaBiuP\dxERSiréh JKRIN@GniGh oRIIEBARIXAResA
crystalline 14 material having the topol o y of zeolite beta conprising

i npr egnat i Akereefand hayingdhnframenionlgtonBogreaf GpRiitobet. Mhereinithy molequier sisvaiqueous

sol ution CQERhngLiRGin 1@%5@(%1 f?éihé’%HFP@leme%ti'c&ﬂpﬂnsﬁhfg%(intlém@'ﬁpm;xt%iéf ficient to
forma crystalline product having the topolo zeolite beta, and 17
wher ei n t haindgseastatlsatinssopbiiens souress of said Omiﬂs,aﬂrsorlra@ pHlithigmear g mixiesf 0.5 to
about 2, anghidg asdBoget AR hots aharaﬁe%q;@agqgeﬁ?&prqpi@mgatémaﬁynh.%omm

crystal i zi ng conditions of heat and 19 pressure for a tine sufficient to
form chStéP%‘”bf a material having the topology of zeolite 20 beta. 21 The
present inventi qRrRddkdvicaal ke pdsomiiflRStich 1Pk BCMSS of BhofRRYEr ti ng

hydr ocar bons 22 conprising contacti ng a hydrocarbonaceous feed at

hydr ocar boricteasthylemropymeeseadia e plateffonhtho orgs fatmgigeytar gipvepsaidmplgoudar

catal yti calgleye 8GhAnsHhe MeEFiR and af ¥EdE QMBIel FoPik! dxide OfturRifnH Sxidé ) nc 24

oxi de, and an oxide Sel ected from al um num oxi de, boron oxi de, ga ium

oxi de, i rorPokicdile, spHivadeNids, B eréde, fnipmraxiskei \aRAGWD gride, Zirepong eradesr

m xturgg t hﬁ.roesze om@u&}@we&gf 5018 el EYRS i BRAQRY tlf%fmcﬁ&glal' Llsve?\@stmet a,
wherein the nol ecular sieve contains zinc in its crystal framework. The

mol ecul ar  2etisiagideorfenyixtyes qf aeatis arid and Pyiding ot elevatsdderanseaivre S miimsar t i al | y

acidic or %Uhﬁfeﬁﬂb'r@ﬂl]dv}{ tdifa 8By 1RhmEFuR G thnicHem SISP GORY (ROmOBc ifrGiePd. R GSS. 29
Furt her provi dedﬁp%() 5 g‘ present invention is a hydrocracking process
CE'Ms

conpri si ng Pgeresy @ewwwﬁﬁﬁa?@é%@a@koﬁfﬁ@é? b#dr ocr acki ng
Condl tions W th mhepalah Wtntion FtHLHBMRE 2 BARA of removing: an-organic template .

.20, from the pores of a molecpiag sigysrand inidje same timg raMQYiPS ARG Ytome frow dnol ecul ar

si eve of tmaﬁlewawtmeqmedmae&weaah&e.ﬁart&dﬁabmhwe Rniphsds AR olMelsogen form 3
This invention also includes a dewaxi ng process conprising contacting a

hydr ocar borfilion@a gsifeedeingidroptanally 2 mgdessigted fr@ﬁsalwwﬁn 8Xigabaropst

conpri si ng dkhe, dga e d&lidecé’dnhdﬁunﬂ%kidu%o'ﬁ oARle afMlidh ogid@¥anRiurdsiketeds,Au@Nt | ON,
preferably predom nantly in the él?ro gen foam 6 The pr esent i nvention aI SO

i ncl udes a h3t bedageygk t?Pﬁfﬂngf)f 2611t fhetay pudapthadrompgege ontaghing thewaxed product

of waxpshy Ghddscalab a8vel VAt et dr & MiGueAThatit bld akd 1S rivmy Yt didicgcar bon feed 8
under isonerization dewaxing conditions with a fctgt al yst conprising the

cat ai yt i cal'fyPERYT (&8 agimfsPREINLP rapexy &sseptiginpl o ?/8%?’?‘6F‘Fmpb¥"e*}“€|zé‘ﬁl y

predoni nantfiom the molGuibysive JERe frevdhk invidtidiNBsdPr&a &R tthe prodRE dr@ks mbthbdier
i ncludes a process for producm a C- lobe oil froma Cue, 11 olefin feed

comprising | sone R RYISHY dhoMERTHnYation §Adshod SbRaK PB Ay SATEOHHF ons over

a 12 catal %Sﬁ‘npﬁﬁﬁg)(ﬁb&inﬂ@tn@é mh@rﬁﬁ&ur@ﬁiﬁleﬁr?ﬁﬂhiéhbﬁ cdMBitidhs Pdddrck BEsilicon
catal yticall y active gﬁ ecul ar sieve this invention | ecul ar
I

si eve my [981d6r%398eP ALAR] Qxidena tavererd i B’é'é?f argixppre of lithium and anoH\er alkali

metal and a templating agent comprising a tetracthylammonium cation until a crystalline

material comprised of oxides of silicon and zinc and having the topology of zeolite beta is



14 I n accordance with this invention, there is also provided a process for
catalytically 15 dewaxi ng a hydrocarbon oil feedstock boiling above about
* 350F (177C) and containing 16 strai ght chain and sl i ght| yl8J?eaeeen 2084 n
hydr ocar bons conprising contacting said 17 hydrocarbon oil, feedstock in.the:
presence of added hydrogen gas at a hydrggen pressure of 18 about 15 3000
psi (0.103-20.7 MPa) with a catalyst conprising at | east one Goup VIII
nmetal 19 and the catalytically active nol ecular sieve of this invention,
preferably predgm nant|y in the 20 hydrogen form The catalyst may be a

| ayer dd clermedid2) wﬁwtuéthigcwsmlwith %w@?acmmwg of pcetic cithand pingTup
VITT et al, a%%‘i'ev‘agéﬂl tglgigr agl%%%ﬂﬂl&ﬁt gﬁ%;] Xﬁe@%o?%‘iinfe[ su Q¥ t8frer§1§{r§%s:sgf§%§]“ on,

and a“22 s_econ rrsin a al um nO$I ate zeol'l ¢ g nor e
shape 3sel Aréf e okghmit {ehfplatd andiiat Yions el crysialt, e (SRionedeking tsd @yataRiwithed d
first layer. 24 Also included in the present invention is a process for

pr epadi ngsodutianmontainingg soitcewfiabiminBme boron; galliuthyigders vanadiimgtifaniuam,

" hydncracki.ag zone. a hydrocapbonacgpus feedstock tp obtain an 26, ef fl uent
Conr et rRn A TR oS ercoin D Rresry Ry aBenanies Dapipdue ofdhe
conprigsi Ngehgghydrocracked oil ax a tenperature of at |east about 400F
(204C) and at a gauge pressure of 28 from about 15 psi to about 3000 psi
{0.103 to 20. 7TThiFdnventioh Ao preddececrybtallihd anblbgutireise haaimgdhe W'F)bh)gg of
catal yst conprising at |east one Goup VIII netal and the catalytically
acti vé noreelits beta, aperustalsizear lessithapamenniporspd wateyslompiiguepacity afdess

Decemer 063Z 1 invention. The nol ecul ar sieve may be

predroT%i néﬁ%é'osggﬁg%éﬁggﬁéﬁv?‘or_m 2 Further included in this invention is

a prqegess for Fm?@ﬂaem the\presebintertfin§ ik A 3tyBtablitedTREALS hidlecaRipkREE | NY
ep

said raffinate int resence of added hydrogen with a catal yst 4

conprlilsi rkpvatg the sepolegeofzeolits betd, la anpstallsizerod 1esh thapamaingiciaredndya water ve

nol ecyl ar sieve of this inventjion, The raffinate may be bright stock, and
t he |ecftﬁ%%’fp“gwéléa%ffi@s&@%ﬁ?ﬁ’eﬁ_ﬂfﬂvdswﬂa@l@’eio 11 12 13 14 15 16 17 18
19 24321 22 23p2fhafore th res%?lt fvention groer%s YRR rﬁr@ﬁ%ﬂnﬂ sthifipe uded in
this invention is a process for Increasing the octarie o ydrocar bon

f eedd#oc kmaieriplrtoohingetha tepabeiryce f Aealiterigetacomprisispingae giating tal silicacontaimihg

conpr.i_ sing contacting % hydr ocar bonacequs feedstock which conprises normal
and dPi gHiFSPPEToYs SpAtEndHHLELAGISAYS sRltiocomprEIng tsacthylgmmeiva cakiepin anoC

and lsess ! i k3 i a
ot alSor ot SoRtlont i form i Sha R I ey REBNEIBIRIGRT O St afld
i nvenyi onwh@en thebatanéd nitkdporbiisafaeliabmboli katiody froflidbouk 025 to@bswti 2] andl ecul ar

sieve with a basic netal. Al so provided in this invention is such a_process
wher di8n tsnbisgHne the impregnated raesoparays meatenial (o orysteilizing eomditinns oh beat andy so

L T

cat alagt i abetd.acki ng conditions in the absence of added hydrogen with a

catal yst conprising the catalytically active nolecular sieve of this

i nver®li on, pr eThy pigsent prvention ﬁédltlbyali/}hpmmehynmgisrfot convertmgdiydronathensd i n

this j,nvention.is such. a gat.al yti c cracki rocess wherein the.catal yst

add @onampTBble LEding A S ekanaceais deedat PRESER Bk Py e mafions i,

provigded Dyatdiha cofdptRite 4 EXAPEAN dckive ndi fa§§1et,9f;o #mﬁhgknggn BRida/ an@t i C

hydr ocar bon i ch conprises tontacting under al kylation conditions at | east

a nol2dr exile arsl anxideseleatedfivat alumirioyekkides ordn oxideygallitim exidedrob oxideXtadibredide, under at

| east_ partial, liquid phase conditions and in the presence of a cat ?I é/pil

conmpri’si T PRBIE G¥Idey 4R exide or guxtuies therelandhavingdie frameprk topplpgiof phite

pr ef gigabl %ézp, vﬁﬁ:?ﬁh @ﬁ@ﬁlo\’echﬁr §idGe p%rﬁﬁﬂlg %ﬁxcfiﬁ ﬁtgbwla?ﬁ%%WOR.We Rbieufar L0 C4
an olefin may be p ,

;
ol ef i n, the aromati c hydrocarbon an resent rn a nolar

rati @7of sibauhaytbd ptedonlinantlydf the hydesgacfoinipartialliwidic ofsiibstantiyily Geaobon
may be selected fromthe group consisting of benzene, toluene,
et hy|28enzasidity, dopeading en theipreeeses t hereof . Further provided in accordance

ith fhis i i IS . for. | kyl gt i i .
hydr Boar bon wht B syl i Hiesen! inyeRans My SRR EORBEMBns an
18 DeypemiGintattilg a' W dR¥atiihIBedstobk dndef hydBctécking conditions with a catalyst




12345678910 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
29 30 aromatic hydrocarbon with a polyal kyl aromatic hydhngtricbmber2ab2r at

| east partial liquid phase conditions and in the presence of a catalyst
conprising the catalytically active nolecul ar sieve of this invention,
preferably predom nantly in the hydrogen form The aromatic hydrocarbon and
t he pol yal kyl aromatic hydrocarbon nay be present in a nolar ratio of from
. about 1:1 to about 25:1, respectively:, The greparte hydroeasdbon rmy be

sel ected fromthe group consisting of; bepzerge, ;totugng, ethyl benzene, -

xyl ene, or mxtures thereof, and the polgal kyl*agpmaticg, hydrocarbonsnay be
a di al kyl benzene. Further provided by this invention is a process to
convert paraffins to aromatics whi ch- conpri ses contacting paraffins under

condi tipns \Qﬂ;ﬁgg %%al?ﬁﬁ% fabt =ﬁﬁf* isHnRiRS | ﬁ«eﬁ?f‘@' Yot
conpri s?ngcot e catal ytica 331' act iI%/Kéi no \eéi%g gfrﬂls?i eve ol*’(bt?eﬁéiﬁ‘%ﬂlg ven |on,§sai d
cat al ys2 crthehwiroggndarind.i um zinc, or a conmpound of galliumor zinc. In
accordance with_thjs invenpti.o here is al so géovi,ded a process for

i someri¥ing ol eFHnhEvERiopalse; A fSRPEPIecsHCOGIRE g cORfacnE B drecasen
whi ch CAUSReARERhiGAeWRAnPéondltone it h@awymoalggghgwswmgm the

catalytically active nolecul ar. sieve of this i I on. provided in
accor dahc emoletiiart siive of thissinvéntinn, sefarably puestominantly instherbydregengfonm.

i sonmerization feed conprisj.ng ,an. mati c Cs.stream of, xyl ene j sonmers or

i xtar 66 ot eyl TRET S HeYeDh HS D oA proerss S RFRTIRE o e clgae ot o

equi | i by i UfBwagdd fro@ict Of Wiy hydFRhibeR teBRécprsing RBstadiig T WhiAfydrScat BdnFEeAC €S S
conprising contacting said feed under isonerization conditiions wth a

cat al yst cowprisereripatioredeyacingeonditensywithos ¢alalysteomprising the icatalyticallyt artiye

I nventipon. The,.present.invent.i on furiher orovi des rocess. for

ol | gonet 1 ZPHECUERR ST Ll RS e ab EreeR R e VRS ot

ol i gonpy i zat i OMTHe@rckertiiRvRBLiM fubthér ifcthdds % ProceshTON prédutthgld €, Jdabebit frofdd £,

active nol ecul ar sieve of this invention. This invention also provides a

pr ocesk! f oplefibieod pamprisinedsapenizing saig) ole dndet isusrization eonditipns eveiiabons

finrfee
conpri $ ng..c ' hedst! R¥Rro W‘BL“]IQ'EF’ on
Wi {rﬁ aﬁca?cg‘%g@oéﬁ}?}g??#gﬂtoﬁe ca@a ytica ﬁq%“lgﬁ‘?/lg m?gg%‘{%g?&é%%&?%? this
i nvent 13n afithie inventivgi. tThe nwldcnlapsiovhmay be mrodanipantiy e the hyddogen farmmyi ded by t he
reseng, i nvention is,an i oved process.for the,reductiop of oxides of
Ircl)i t rog{e‘hl c\(;nt a:Iﬂé‘bclofc}?n&el {bés\t/%ﬁ‘%\@’rfﬁ?rﬁég ég‘é‘ﬁi‘:eélacﬂlémc?;? éﬁ%ﬁl n sai d

Pr ocesss COofgNakingd hy@Rdtabin HiffcbdLocdtDilinlaB6VE Abbit350°F @Y lafid &itﬁﬁﬁx% the
I mpr ovenent corrgr ihgi ng WO 001 00430 - 18 Decerrbe}iEZgg PC"I:'/ US99110632 1

usi ng s tstaightrhain andrslightishsanchebchais hydmcarbons eomprising contactingseidt i on. The
o m x r defiEoan B YecRB0 b brih Y of MalBRtodk R of SHTo B ey, C00PCE
ni t r ogk®, abook 1563000 @si (010820 MP4) vhithea databyse craprizing at least one Group VI metal

19 andthe catalytically active molecular sieve of this invention, preferably predominantly in the

20 hydrogen form. The catalyst may be a layered catalyst comprising a first layer comprising at

21 least one Group VIII metal and the catalytically active molecular sieve of this invention, and a

22, second layer comprising an aluminosilicate zeolite which is more shape selective than the

23 catalytically active molecular sieve of said first layer.

24 Also included in the presént invention is a process for preparing a lubricating oil which
25  comprises hydrocracking in a hydrocracking zone a hydrocarbonaceous feedstock to obtain an
26  effluent comprising a hydrocracked oil, and catalytically dewaxing said effluent comprising

27 hydrocracked oil at a temperature of at least about 400°F (204°C) and at a gauge pressure of
28 from about 15 psi to about 3000 psi (0.103 to 20.7 MPa) in the presence of added hydrogen gas
29  with a catalyst comprising at least one Group VIII metal and the catalytically active molecular
30 sieve of this .

AMENDED SHEET



4 a stoichionmetric excess of oxygen. In a preferred enbodi nent, the gas
streamis the exhaust 5 stream of an internal conbusti0n18&ngember&OBlrther
provi ded Q¥ doBa3ar €SENt invention is a nethod of removing IdcqinighoRbaNi C 7
compounds froma m xture of liquid organic conpounds and water, conprising.
contacting 8 the mxture with an all-sidica nolecular sieve havi ng the
framewor k topol ogy of zeolite beta, 9 a crystal size |less than one micron
and a water adsorption capacity of less than 0.05 g/g of 10 nol ecul ar
sieve. 11 The present invention further provides a nethod of renoving
liquild dnyentiop. ﬂbecmip@uwmmmmbpmd@mn@nﬁwnmm&mgm corrpounds and
wat er, conpri cont agt.i 13 the m xture

CormP si ng. arf BitaERIdeg ih il fivendon Riassotses Hritbrinipais defbridh & i,
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5 vanad B e e e e U e
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adsogpt |1g ?ﬁ‘ggr“ﬁ’ t 25C of the nolecular 20 sieves of this invention
and beta z Yo TAI LED DESCRI PTI ON OF THE | NVENTION 22 I n preparing
CT-6 nol eCU'Afso%cﬂt‘idiﬁm%x&ﬁi\feﬂﬁéﬂiﬂmlﬁmﬁ%hﬁﬁ theUstank of &8 used 23 as a
crystallization tenplate ( al so known as a structure directing agent, or
SDA) 8 ThydsodadronXéedstankdd arcuimcmtpmctm9hmmg vnlmmsctﬂearamytrmootcmml ch is not

det tal to the f I Re t
Rt R R e R e e
hydn gxi Qandied h9lidcardbhd Bvin 588ﬂ1§§'r&&§§e04'886@£1§‘out Q@‘@Qﬁﬁ’ie@é fhan ﬁ&ﬂntzb@%' ke.
27 Hydroxide 1s”the nost pr erred-anion. , I'n general, Zn-Cl T-

pr epar edmdyr sronfadc tomgersion aeriditiensswitl ﬁeatafyslsctdnn}ﬁmmg)bhb dﬂtalﬁmaﬂ? aenve ve
source of zinc oxide, an active source of lithiumor mxture of Iithiumand

anot 1Rer mejeaylppgicvepithis myention meadpspbstentisllifics o1 agidy by neulgligingesaisbr 2002

/004 S9 2 Zn-Cl T- 6. jon m xture
Paving dngeedi ke § hade metar i3 droyidel iR HILRNERL T LR80T XL
wheng Myilserbintthé masl&ma@sma&msmefa Grohip MIINn#étsl cdeponent, al kal i netal, b =
0.05-O01; ¢ =0.556 0.7, a =0.03-0.0S5; d = 30-40. It is believed the
c ondé&nt r at i onAlseprovided bythe paq:ﬁ@ntrmmumrle a zatghytici czagkingpro¢ass c@nmsma n of

reZn Cl,T-6 ¢ oxide in
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corSPnatsPBlRciing A byteaERE Recsesk SR B OS R pate ol Aebhira e ol  on
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ew. de2o wher e hiumor a m xture of |i"thium and anot her
al kaBi rmtva:qu tM$ mweanom,mreferabiy ﬁt&dammmﬂumthbdrydrqgegeidmm ubdso wmaohedtidim i ron,

titaniu m Xt ures here(f a and are as |16 def.ined ?bove and a =
0. 0d8-0. 1s |m ention is such a catalytic cracklng process wherein the catalyst additional

20  comprises a large pore crystalline cracking component.

21 Also provided by the present invention is a process for alkylating an aromatic

22 hydrocarbon which comprises contacting under alkylation conditions at least a molar excess
23 of an aromatic hydrocarbon with a C, to C,, olefin under at least partial liquid phase

24  conditions and in the presence of a catalyst comprising the catalytically active molecular

25  sieve of this invention, preferably predominantly in the hydrogen form. The olefin may be a
26  C,to C, olefin, and the aromatic hydrocarbon and olefin may be present in a molar ratio of
27  about 4:1 to about 20:1, respectively. The aromatic hydrocarbon may be selected from the
28  group consisting of benzene, toluene, ethylbenzene, xylene, or mixtures thereof.

29 Further provided in accordance with this invention is a process for transalkylating an

30 aromatic hydrocarbon which comprises contacting under transalkylating condjtions an



17 In practice, Zn-CIT-6 is prepared by a process conprising: 18 (a)
preparing an aqueous sol ution containing sources of silictBDeednitsar 2002C
oxide, 19 lithiumor a mxture of lithiumand another alkali netal, TEA
havi ng an 20 counterion which is not detrinmental t tion
.of Zn-C ng?bo%dﬁ optionally, an 21 oxide selected from al gﬁ]frﬁﬁ%%{ﬂg
boron oxi de, gallium oxide, vanadium oxide, 22 iron oxide, titanium OXI de
or m xtures thereof; 23 (b) maintaining the aqueous sol ution under
conditions sufficient to formcrystals 24 of Zn-CIT-6; and 25 (c)

recovering the crystals of Zn-C T-6. 26 The aqueous sol ution prepared in
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24 3he Jr¥sls dveh@dd.i on period is typically greater than 1 day to less than
days. The Zn25 CIT-6 crystals should be recovered fromthe reaction

m xQure as sdbie pesenhmyefttomiurthenmrevides 2 prdvess foeeligatesizingeolefing hat under
some circunmstances if they remain in the reaction m xture 27 for too | ong
af t @2 f SOMMISHI, coptieting %Ol?@ﬁ\fé"rdt under gligaspesizanion condasions uth :¢ptaliié ¢ opol ogy

T g e T S
reagii on m xtTHds inVeRtisBs®profittesla préceds fot camverias BRRElalcohols and other
25  oxygenated hydrocarbons comprising contacting said lower alcohol or other oxygenated
26  hydrocarbon with a catalyst comprising the catalytically active molecular sieve of this
27  invention under conditions to produce liquid products.
28 Also provided by the present invention is an improved process for the reduction of
29  oxides of nitrogen contained in a gas stream in the presence of oxygen wherein said process

30  comprises contacting the gas stream with a molecular sieve, the improvement comprising



18 Decenber 2002 WO 00/00430 -11 PCT/US99/10632 1 nmaterial can be

advant ageous in decreasing the time necessary for conpl ejgpetrymbélddozati on
- 2.to occur. In addition, seeding can lead to an increased urltg of the
product ¥4I by 3 pronoting the nucl eation and/or for nBETEFPYIh- I T-6
over any undesired phases. Wen 4 used as seeds, Zn-ClIT-6 crystals are-
added in an anount between 0.1 and 10%0f the wei ght 5 of silica used in
the reaction mxture. 6 Once the nol ecul ar sieve crystals have forned, the
solid product is separated from7 the reaction m xture by standard

mechpni gélhg aeMa hadleculartskaB)the usleculatsiag dfithisriatdmion. The nfoledilatsidve ar e
wat er -washed and then dried, e.g., at 90C to 150C for from8 to 24 hours,
t o 9 obmayeontalm ametal on meisl 1088 (sueh e rolgltyeennen pamisiusssdheregl capable ghe

dryiphg st can be.10Q. perfornmed at. at nospheric pressur r under vacyum 11
70?7 Bt hegRpndicR o ¥ SidehroRe SRSty B BRI pabbaeei Rt &
ternp of stbichBihérit 8kdedSof HHRPRA._Ia pRArRedRnddvent] thelABlstredn I¢fthe exhaust

As- Synt hesi zed Zn-CTT-6 15°Si Qz/ Zn0 10-100 16 M Si02 4.01-0.1 17 Q Si 02~

0. 075 0. dfeaniBofdnantenidl somib@tmeengmedef i ned above. 19 Zn-CI T-6 can al so have

a conposition, as synthesized and in the anhydrous_state, in 20 terns of
mol & rat i os, TRALATOIded b cefﬁé&“c}we’é‘fnﬁﬁﬂé?%“g?f rEgoxing ligwd odnign- ol T- 6

23 §§ X2 - . Si . ' - ' 07-0. 14
27 whor e5Gotis B # i Nigia enbinice Mot fids dod bl ponol ueRe Vi ¢
and gci dietnixeeesdtheneni-slifmelesiiarsievdlrivigg the dasheviasrk ttopflo@®f oft edlifd btfa,i S i N
the framework of the Zn-CIT-6 crystals. Indeed, in one enbodinent, the 30
Zn- & T- 6 coysiad siae lesy thanwoe mietontand aavaser adserptipe eapacity of less thanx3/@e e/ganfons,

i.e t here pre.no - wo 00~00a30 -12 18 Decenber 2002 PCT/US99/1 0632 1

ot hi? nﬁ’[oi"rcé‘afﬁlcf’?li s formof Zn-CIT-6. 2 Once the Zn-ClI T-6 crystals have
beep f orned @HS‘pfe@&RYﬁJe%ﬂpn&iﬂﬁxe?E%’M& atrﬁ&Hb&BPrén&hHglh iB%r%ﬁﬁ@Ved; Thi's
is typically dohe by calcining the crystals at high ténperattre until 4 the
or gédi ccorepminds éronsa maxmoyecef. lifitidevgmic ¢dmpramdb end wates coapneprisihg dwmitacting
calcination can he 5 avoided by extracting the organic tenplate fromthe
nol & ul the maixgire withi molegylapsieygomprisiga Qide absiligem apoxideof sing and,

cal ¢j nat | o) ' i equi [ t he
or gt oplsniyin HEERIEed BoAGhiNE, RRaCRBIAIRLe, Sl BERE bRl | 17
8 t 05 r eg¥eddeun bxide NithmiBih ¢6:848) 2irBehilifMco e tin@kidBdrdngidtites Rt dmdr sieve. 9
The organic tenplate can be renoved by contacting the Zn-ClT-6 crystals
wi t B6  having the framework topology of zeolite beta, wherein the molecular sieve contains zinc in

17  its crystal framework.

18 BRIEF DESCRIPTION OF THE DRAWINGS

19  Figures 1 and 2 show the results of water adsorption isotherms at 25°C of the molecular

20  sieves of this invention and beta zeolite.

21 DETAILED DESCRIPTION OF THE INVENTION

22 In preparing CIT-6 molecular sieves, a tetraethylammonium cation ("TEA") is used
23 as acrystallization template ( also known as a structure directing agent, or SDA). The anion
24  associated with the cation may be any anion which is not detrimental to the formation of the
25  molecular sieve. Representative anions include halogen, e.g., fluoride, chloride, bromide
26  and iodide, hydroxide, acetate, sulfate, tetrafluoroborate, carboxylate, and the like.

27  Hydroxide is the most preferred anion.

28 In general, Zn-CIT-6 is prepared by contacting an active source of silicon oxide, an
29  active source of zinc oxide, an active source of lithium or mixture of lithium and another

30  alkali metal with the TEA templating agent.



- all of the organic tenplate fromthe 12 crystals (typi cal
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10 acetic acid or a m xture of acetic acid and pyridine at a tenperature of
about 80C to about 11 | 35C for a period sufficient to re‘f?‘l‘fec sherdecd | Y
y about two

days). At wb®osees® tine, the zinc is renoved fromthe cryst alcryugssnossd t hey
~convert to all-Si CIT-6, i.e., an all-silica crystal having the framework
topol ogy of 14 zeolite beta. As shown bg-water adsorption isotherns, all-Si
CIT-6 is highly hydrophobic. 15 29S NWR anal ysis further shows that the
crystal lattice has virtually no defects. 16 It has quite surprisingly been
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29 During the hydrothermal crystallization step, the Zn-CIT-6 crystals can be allowed

30 to nucleate spontaneously from the reaction mixture. The use of Zn-CIT-6 crystals as seed



17 hydrophobic. Figure 2 shows the results of water adsorption isotherns
for calcined all-silica 18 beta zeolite (line 1), all-SngQetefmben2@0X rom
- MCM 41 and subj ected to extraction rather 19 than calcination (line 2),
and Zn-Cl T: by extraction (line 3). As can be seen, t r
.adsorption cé)pac4|§¥i es of both the all-Si CIT-6 and Zn-Cl T- 63%@999%&3‘3
substantially lower 21 than that of calgined all-silica beta zeolite. 22
When used in a catal yst, the nolecular sieve can be used in intimte
conbi nati on 23 with hydrogenating conponents, such as tungsten, vanadi um
mol ybdenum rhenium_24 nickel, cobalt, chrom um mnmanganese, or a noble
net all, smeterigkcandic| adunnipgeons pi decrensing thetimp peeasspry formomplete coystallizatiomi ch a
hydr qgenat i on- dehygr.ogenat.i on function.is desired. .26 Mta na | so be
e r ok peRe dROHENRE BRE Pou S50 B e pb Y o6 8 R SRR O
the ol egihifting 1R Suciatidn BRA/B! fdiRlaliBN 81 Zh-CIBICOVERRRY LRRsRIFHRRAE WRERNI ques
(see, 28 for exanple, U S Patent Nos. 3,14Q 249 issued July 7, 1964 to
. Pl anld et useld.as s&dtAn-LFT-H @Pstals arecatiddd iry arvamd e betweeRi0dndndet0%a bf the awmight
3, 140, 253 i.ssued July 7, 1964 to Plank et al.). 30 Typical replacing
cati ons efsiligapsed dthcaedotiop MIXMES e g., rare earth, Goup A Goup |IA
18 enber 2 / - L al s,
as vl s t honee HErleclid it thy i i iBimhed, B pfia BRALE BBl SBRL ™% o
met als  stheleRtioh adiktueaby ftanddid nfeaharliéhl separatiod tedRhiquieslsudhias filigatiohl , Thel , Sn,
and Fe are 3 particularly preferred. 4 The hydrogen, anmmoni um and net al
conpdnenerysighrargwateriwashadrndghen dned eighat 80€atodiSPPC do frgm Bdo 2ddoarsTtcs. The
nol equl ar, sieye can al so j egnated with t tals, o 6 the netals
con’ Bb. phbrRInaHF o SR 2L TP SRR o ervotahe Thististine Siep sPabB e ng
st angr dyd fifRieR A€ Stnfdipittid Redsife A undeBvatu@hcal i on-exchange techni ques
i nvol ve gontacti ng the synthetic nolecular sieve 9 with a solution
contHi ni ng a ZaiGITe6 hiswecogsisitenh, aepmileisizgd amt indhe anhydadusatute, iltaimsofh a
wi de 10 variety of salts can be enployed, chlorides and other halides,
acet b esmoff rafigs.saown iy Tahle Bhelaw11 are particularly preferred. The
nol | ar sieve is usually cal cined i o the ion-exchange 12 procedure
to rénove the organic matter present—'r&?—i—)‘fglﬂrﬁé channel s and on the surface,
sincppthis 13 results in a noreaef{miedixd Zno@regchange. Representative ion
exchange techniques are 14 disclosed rn a wde variety of patents including
U. S.1%at ent Nos. 3,140, 2#9/ZeQued on July 7,104901964 to Plank et al.;
3,140, 251 i ssued on Jul M§01964 to Plank e (@I . and 3, 140, 253 i ssued 16
on July 7, 19b4 to Plan {0x1. 17 Fol I owi né' ilact with the salt sol ution
of tjye desired replacin /gﬁjzj on, the 1§ gmbegul ar sieve is typically washed
with water and dried at tenperatures ranging from65C 19 to about 200C
Af t el8 wawheregyl anH &) amslas dafieed ahiovee can be calcined in air or inert gas at
20 t eratures ing fromabout 200C to about 800C for periods of .time
gl 1 om ZeilrE a5 GimpasHon. PR Ao Rt | o
pro t cal f L E rbon conversion processes. 23
Reggzr%l egezﬂggﬁﬁ?éél?g??’osﬁéw%Eheéé?ll?)qjﬁatsﬁ'e synt hesi zed formof CIT-6, the
spat2ml 24 arrangenent of the atons TABIE Cormthe basic crystal |attice of
the nol ecul ar sieve remains 25 essentially unchanged. 26 Catal ytically
acti¥ CIT-6 can be forned int AsSyptesiged4nCIT-6f physi cal shapes. 27
Genegal | y speaki ng, theJmlecsl ar sieve can inn the formof a powder, a
gran% e, or a 28 nol ded%@%@ﬂ@t, such as extlpf;eléjgte having a particle size
suffapgient to pass throggh,/ 2-mesh 29 (Tyl gp)asecreen and be retained on a
400-mesh (Tyler) screen. In cases where the catalyst is 30 nol ded, such as
by e2irusion with an or ¢dSiQ, bi nder, the nolGk@40.dr sieve can be extruded

26 Q/Si0, 0.07-0.14
27  where W, M and Q are as defined above.

28 Solid state **Si NMR analysis and acidity measurements have shown that at least part
29  ofthe zinc is in the framework of the Zn-CIT-6 crystals. Indeed, in one embodiment, the

30  Zn-CIT-6 crystal framework contains only silicon, zinc and oxygen atoms, i.e., there are no



18 Decenber 2002 WO 001 00430 -17 PCT/ US99/10632 1 before drying, or, dried
or partially dried and then extruded. 2 Catalytically act§ Decdohber®002n be
conposite (th other materials resistant to the 3 tenpera t her
condi tion O\éq?é’f’g&ed i n organi c conversion processes. Such %ﬁy@ﬁ&ﬁ )
material s include active and inactive nmaterials and synthetic or naturally
occurring zeolites 5 as well as inorgaﬁa‘c materials such as clays, silica
and netal oxides. Exanples of such 6 materials and the manner in which they
can be used are disclosed in U S. Patent 7 No. 4,910,006, issued May 20,
19901t 0 ofRéianetstk ithis foaR@fBnCITRAt ent No. 5, 316, 753, issued 8 May 31, 1994
to Nakagawa, both of which are incorporated by reference herein in their 9

enti2cty. 10 Ppasrtbe dndR-Constelsdievnbrandemserbandirecavesed; sheprganicdemplatect i ve
Cl T- | ' eful .in. hyd i on 12 tiqgns.
Fy dr S artBRIA B oRP G TR G VR EHY 4ol oiikalerias Mk RaK 3l fiehdempanblCiat s
whi clh 13n€8fdani t&ﬁgfaﬁai 19 ko VeMRMAS 1, W Has BREN@iREbviefedthhd @@Lt AR BR

cont ai ni ng conpounds. 14 Exanpl cs of hydrocarbon conversion reactions in
whi ch caivaldetliby @ikiryctmgitheergahit-témplatelfrdin thepmoleecullat sietxe Tisie kxtradtionl ude
hydr gcr acki ng, .dewaxi ng, catalytic cracking and olefin and 16 aromatics

f or nfit i dRchniditerhag advantages evar cplemation, Eorgxapipls, pe cplcinatignigguipBient’s i n ot her
17 petr r ek nj G i i .

pol yer s el ol 1o G LBLATBRAPI A I Idriihy OO0 ROR AAsible ||
| sobgt ylterecyaledt, lthbretiereducid® tHe@doSt oTrhaking the @fdleddarsgevieol yal | cyl substituted
aromatics (e.g., mxylene), and 20 di sgroport ionating aromatics (e.g.,

tol u8ne) to prhipwarganietemnlate sambe removed &y caytaetingthg Zo-CHT -hicgystals with

met Qyl benzenes.and oxi datj on.reactipons...Al so included are rearrangenent
endb] oreabaad Sy agtic Ah mEPaine A GRprRBEe ofiow 3BIG B REHT
actijye G356 53! ba saritiont Bave e BRaIREAIESE th¥ b dhni g drocar bon
con\}ersiqgé gondi t ontgﬁgan [t)rovi d%ggggﬁ?gh% ggrcgn%%@gl%eg?ﬁ products
rel a2i vecrystals @ypicalby alstnt tveo d2ys). TAetheahmk yime; #id zinastremevéd from the kpstalsar

sieves can be used in processing 26 hydrocarbonaceous feedstocks.

Hy dd dc aragrtheeenyvert fal ShEkE-6c bt 31 Hl-silicnemstabhaying the framewerk dopplegy of om
di ffer. i i | i 28
oo B[ A 6600 19 Wolrisdlch BoREHEC BT CIIE B hARYSPAST

par abf i rESif N MNAYsisABrth@ GHEWS thaPthe Ty stal TaBESh&cKAuARho défe@tener al , can be

any carbon containing feedstock 30 susceptible to zeolitic catalytic

readbi ons. Delpbproquitg sorprisingly hesn fotngihat GBSO penares as descrikedabbee, izode | ~.

17 _ CIT-6 is prepadred and then pontacted with acetic acid or @ mixtufe of acéticacidand = °~ ° °

18  pyridine at a temperature of about 80°C to about 135°C (referred to herein as “extraction”),
19  is highly hydrophobic. This is in marked contrast to CIT-6 or beta zeolite in which the

20  organic template has been removed by calcination.

21 This phenomenon is illustrated in the Figure 1. Five water adsorption isotherms are

22  shown for the following materials:

23 (a) All-Si-CIT-6 prepared by extraction at 135°C.

24 (b) Zn-CIT-6 prepared using calcination

25 () Silicoalumino-CIT-6 extracted at 60°C followed by insertion of

26 aluminum

27 d) Silicoalumino-CIT-6 prepared using aluminum oxide in the reaction
28 mixture with the product extracted at 135°C

29 (e) Calcined all-silica beta zeolite

30  The data indicate that the extracted aluminum-containing CIT-6 (sample d) is more



C e e 1 hydrocarbonaceous feed is to undergo, the feed can
contain netal or be fi~ee of nmetals, it can 2 al so have 18 Dacemnbdr@@02
nitrogen or sulfur inpurities. It can be appreciated, however, that in 3
general phLeGsReHsRd W Il be nore efficient (and the catal yspeiRisGopgebi VE)

. the lower the nmetal, 4 nitrogen, and sulfur content of the feedstock. 5 The
conversi on of hydrocarbonaceous feeds;ﬁﬁg take place in any conveni ent

node, for 6 exanple, in ffuidized bed, ving bed, or fixed bed reactors
depending on the types of process 7 desired. The fornul ation of the

catal yst particles will vary depending on the conversion 8 process and
met had diydmpbebicitkas the sanple praparediviio alyminim hnssrttorsamplefc) ane thrmomg t he

e = b R e S PRl e S e Gy ™
deni gr OQ%QHeQE‘faﬁ%rgﬁgétﬁ‘gFH&Hiéﬁfah%glcﬁnmt")é?‘"zkb @%eta}%i@%?ﬁﬁ&%&égli-gﬁ’—@?ﬂé‘e type

of reaction which is c yzed, t ecul ar sieve may predom nantly
i n tle Rydnpslegapethibiting faeHigldst Jeghed ofl ydespheblestyant i al |y free of acidity. As
used 14 herein, "predomnantly in the hydrogen form' means that, after

cal cPnat i on, Alterpaiivsly, Sioexymetionor rsmeysliof the prganic gereplgtediom a-GiT-Agam ogen

i ons .and/ or i ) f 1 t .e_j:-ndi 2 { Vi

s ARSI R ST LR e B alifh £t gl
conpryi siZf aRtipkidinetdah ¥ledsied Y@ngekatufe dfabbIe6 0T b 06s8 TH A \sBFfEdi €Nt to
reactions 18 of this invention. Preferred conditions are indicated in

par e8t hasmoye dssentiatlyadjuofithe enganic tamplatedrand the arystalse val ues are shown in
italics. 20 ProcessTenp.. CPressurelLHSV NHydr ocr.acki nQql75-4850. 5- 350 par
b, 05 955pa0. Tt BT S5t Bacis T o battipnd St us g apy g vas Soe o all

20( 250- - ' - -2 981 | - - 10 _bar
o 107 1 e AR aniRiRah e eyl dtniiBk{ BogretBh i BFEGAE B A0 Blecdfl

' 0. 3150(stevercohtaitisiintefhal Sifind1 Erbfard dthartétalsqbi RoRsiic Gt AdMhs), shéh & M
0.D1-S. | MPa' ~0. 2-50Z10-232' ' 0. 05 20s(27-204) 4 (0. 1- 10) sPar a~ns

t 0106- 7cdeninguy bpronggalismgvanadmns ivoy, Hiapim,| 2sOTYHY difegmixtyres thereof can

of Z6Q- 5380, 5- 1Q0 i g 3.4kPa-6. 8911 a0. 5: 50al cohol s AVENDED SHEET 18
Decg%beﬂ?ﬁ%ﬁé&ﬁﬁgﬁ%ﬁgﬁﬁéﬁ?‘@ggﬁ@g@ﬁqﬁ5‘“|°'soner i zation (315-566)2 (1-5
at M1z (0. 5- S0Pt Bé&aBdantbelingdd@d aitdtherstBlrameéwsrkdbybcoitattifg thekfloldduld? 13 14

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 ' "Several hundred
at nd$phesievs WitlGusolptierseontainingiasaurce4nch as asplt,of the désired pretal s ddthough gui d

Dot o FytE oBReial AGHER §7) b CPRIaeg ot ARSI SR PeLE oo G By B | e
CT-6 PLELERE R pariRhEHR b RARNh Y Th@p#é?éwé@’ﬁ%@%r hoy-BiticBR Gothsh¥dr 0genat i on

pronoter, heavy petrol resi dual "feedstocks, cyclic stocks” and ot her
hydrigcr aalwainang baroge galtionk fron,aitaliem) yalradomaclisedningi, iy, tine apd mixteses
condi ti ons and_cat aI%/s,t conponent s, di scl osed in the aforenentioned U S
Pat ft  Nbereal Repressptative taghnquesfpeinsertigs the mewl srpglisclosed in a wide variety o

20  patents including U. S. Patent No. 3,140,249, issued July 7, 1964 to Plank et al.; U. S.
21  Patent No. 3,140,251, issued on July 7, 1964 to Plank et al.; and U. S. Patent No. 3,140,253,

22 issued on July 7, 1964 to Plank et al., each of which is incorporated by reference herein. By
23  way of example, aluminum can be inserted into the molecular sieve in place of some or all
24  of the zinc by extracting the zinc (at about 60°C) as described above, and then contacting the
25  molecular sieve with an aluminum nitrate solution in about a 1 : 2 : 50 weight ratio of sieve :
26  aluminum nitrate : water at about 80°C for about one day.

27 As an alternative to making Zn-CIT-6, extracting the zinc and inserting, e.g.,

28  aluminum, an aluminosilicate can be made directly by synthesizing aluminozincosilicate

29  CIT-6 as described above and in Example 27, and then extracting the zinc at the higher

30  extraction temperature (135°C). This removes the zinc from the CIT-6 and leaves an



The hydrocracking catal ysts contain an effective anount of at |east one
hydr ogenati on conponent of the type commnly enpl oyed i n 1i3ydcearbec RO
catal ysts. The hxdrogenati on conponent is generally selected fromthe group
of hydr og®RMPM0cat al ysts consisting of one or nore metal STV Vi B
and G oup VIIl, including the salts, gg{rpl exes and sol utions contai ni ng
such. The hydrogenation catalyst is preferably selected fromthe group of
netals, salts and conpl exes thereof of the group consisting of at |east one
of platinum palladium rhodium iridium rutheniumand m xtures thereof or
the br oapimoesilicate mylesulagsicve ath thetopslogyi afleepliterhstay SodNMR ansibisis of
tungsten, titapnium chromumand m xtures,thereof. Referenge to. the

cat af yt Almipgicate rpadi s spatigr shows that the g somAE M BESERN retal or
metats igh thRrel emental state or in some formsuch as an oxide, sulfide,

hal i de, carboxylate and the |Iike. The hydrogenation catalyst is present in
an effective ARLBITHxapbomaie byprepaynhpAyeCHI-6as desonibed abovi, fdllvaved by

hydr ocracki ng catal yst, and preferably in the range of fiom0.0S to 25r by '
wei ght . exisagiion of thesfing-y Htihas syrpisinglinheerfqurgl that alk-8y GHI-¢ made by s spathad j n

the Q%’?\ﬁ?ggg pnufcﬁﬁé@erc\gﬂgpgdséﬁﬁgg%aPa%?t\ggﬁﬁrP%ﬂrsﬁﬁg%gogﬁggﬁﬁ;lx?adzeE}S{qﬁdﬂ%nal

sel e y renoving stral I ns. VI SCOSIty

inge?rb Ofmeglgtgié;ﬂ OB %HBITITUS fadk By KR hiRyifsH ISR EffsthiGiZd 6F 1vthan abbit
cenber
. . 8. . ongmicron, whereas all-silica z¢olite beta made by traditional method has a crystapsize of . . | |
e a- .. 1 feed) when the waxy feed i.a contacte i th catal ytic active
G 8 ibster B neRRen. e ST aReR g Bk aheioohet ulhemors Uaalt-SEGH-S, C
dewqyi ”%ég@s'%?'tﬁik?ﬁﬁh@d ﬁas?é%?&ﬂféggho'd@fécﬁ i3S JTRRT kel dfSLO-EHGHey SALA0d 4

upon t he red pour point. rogen 1S preferably present in the reaction

zong¢1 dunllnglidalreobtedatainydd by tedwisnilgngthedsads com@intieficogitss that ddsat ratio in
standard cubic feet per barrel 6 (SCFlbbl) is typically between about 500
and laboatdon, 000 SCF/ bbl (89 to 5340n8 hydrogen 7 per nB of feed),

bly about. 10Q0. bout. 20, 000 SCF/ bhl. 8-3 h n8 8
bt 18y Y corsrich P i RreRRaiing Meherals mpdiiali aFpaT PR YR REECL A
recyg! egegddteihThefAmhicanlshavébéen fﬁﬂﬁéxcéléssfffé@gé.’ggwf@l\d-mpm&g%dga hM@as oil,

heavy gas oils and reduced crudes boiling above 10 about 3 177C0). 11 A
typil&al 48doubic)eapdmtberesThess materidahaveunitoroewass o). 5+ 18 nwy diavwterhiand oi |
feeqstock 12,boili.ng abave out 350F (177C nd .cont aj ni st.rai ght chain
18] o I Lring s Yanew ot 2ot hesiio s AT i s Senisn WS i LBy bon
oi |l 1fee o) | fhat I d d
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cat 4Byt iatsalHeyn prepared. Cl T-6 and at | east one Goup VIII netal. 16 The
catal yticall yq active CIT-6 hydrodewaxi ng catal yst nay. optionally contain a
T

17 AYdr ogena f@ﬂﬂ%ﬁ@@@fﬁf&b@f MMy sescahiesmmrpaoys s ratherdBahxi ng
] i ! u S
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The ZMYdrﬁéGﬂﬁﬁlE't rie3NIOPpEREsstSuilfRfidp bzt dmBopdirésoith Wn XA (droésfd 10 Ovi de an
effective 21 hydrodewaxi ng and hydroil soneri zation catal yst preferably in

t he 22andingstromslandaghows hydophobiczdsaptioy belsivggnt . The catal yst may be run is
such.a nopde to, i ncrease |.sodewaxj n . the .expense ,23 of cr.ackin .

e e 5 I kg B AiSCa Bt et e ik BEving 1Y onelai ol oM pei I HES ¢ ype
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CIT-6 may al so be utilized as _a_dewaxi ng catal ?lst in the formof a 28
| ay@Ped TREORPEPEE materials may be alfsilica; an they may popfaieslica andmetal 49500 onpri si ng

t tig i 9 A I I 1. T- | VI ‘
cat o Y oLy R Y bBie S AR By S el R AR G ) L
i's pgre wibakaot Hhifd ts eMOMLUN SAt\CKi4gal |y active nol ecul ar sieve 31
CIT-6. The use of |ayered catalysts is disclosed in U S. Patent No. 5,

| 49,2821, i ssuBu MefONDEDS SHEETTals arkd1sBé oecdebin2d@Pwith tetracthylammonium cation
" 30 ° orgaric temiplating agent, e.g., tetracthylammoniim hydroxide (TEAOH). It has been found




e .. .. 1 Septenber 22,1992
to Ml ler, Wmch |s |ncorporated by reference here| nin |1tasD&ggmgeet2p)02The 2
| ayering nmay also include a bed of catalytically active CIT-6 layered with
a izon-zeaoliti conponent designed for either hydroaacl an

‘hydrof m sh\k'ﬂdm@o%gt alytically active CIT 6 may al so be used%ﬁ%@%@?n
ra~mates, including bright stock, 5 un ﬁ{ condi ti ons such as those
disclosed in U S. Patent No. 4,181, 598\ ssued January 1,1980 6 to
Gllespie et al., which is incorporated by reference hereininits
entirety. 7 It is often desirable to use ml|d hydrogenation (sonetines

r ef erlr edtitag imsrdey thr afsure thtzerdite Beth hapessentcadlymordefest sitdsgthd eeaction nfixmekeict s.

The hydrofinjishipng step can be perfar either 9 before or after the
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of about 400 to 1500 SCF/bbl (71.2-267n8 hydrogen per n8 13 of feed). The
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to MIler, which is incorporated by réference herein in |ts entirety. The
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product (e.g.,. a ELACSI cat.ing 18 O|I§65| nce dewaxed products prepared from
hydr ot r afseRveshe TRAGQH Y it eandhe syhiected)te theexdractionigchniqys daseribadaboyn dhys

for Iug&ﬁ‘ﬁy B8 %ﬁhée%ggngﬂg ct g& Lute oil may be prepared using

cafalytica a Cue,- lobe oil 21 may be nade by
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active 22 CIT 6 in the hydrogen formand at |east one Goup VIII netal.
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in tRe conver dYigal Séawﬂycsbe BYedpepdiato) the walegular sigue hmtmiacmmﬁgac efithgse in
‘refo n m..about erc r ef rably
228 0 il orccbiRieN p mda slofs v i SEERBR s A PRR Bion o
ar orregl C Jor ékaugﬂaé . qu'zﬁgﬁt'Ndse§ 1hbqu9ti4§ﬁed1ﬁu§ gNYRIASh Plankak al. y§14d)251
substantially free of acidity, for exanple, by neutralizing t

"‘Q

mol e29l alissscda)hdy\ﬂt i%thtoti%isxﬂcetmht and 3440,253 s July'Bt 1964 t@qunkwndL) Met hods
for ren 18 ca.talgst frge of acidity are kngwn in tLRe art. See t he
af or égrent yB mg:%ﬁtl@m an include metal cations, e.g., rare earth, Group Group TIA



19 No. 4,910,006 and U.S. Patent No. 5,316,7S3 for a description of such
met hods. 20 The preferred alkali netals are sodi um potassiDggembai2adizum and
cesium 2 i c Cracking 22 Hydrocarbon cracking stoc

catal yti cgch&/@r‘%%ked in the absence of hydrogen 23 using g(f—g’ﬁg??@ﬁ
active CIT-6, preferably predom nantly én t he hydrogen form 24 Wen
catalytically active CIT-6 is used as Pcat al ytic cracking catalyst in the
25 absence of hydrogen, the catal yst may be enployed in conjunction with
traditional cracking 26 catalysts, e.g., any alumnosilicate heretofore
enpl oy ednd Graup MiHanetals, asiwetl aaheinmiddresa Oflthyesteplacigphetallicyativhe satiarse

| arge pore, crystalline alum ngsilicates, Exanples of these 28 traditional
cr acRi npfengtals yughastars earth.dyinsee Mg %m»é?da#’érPétr:r&m%ﬂédAu%» apg Feae No.

4,91 ,Oogﬁ%lﬁggwgfeﬁed%t ent No 5,316,753. Wien a traditional cracking

cata ystp onent is 30 enployed, the relative weight ratio of the TC
to the catal yrheRdrogeaCiryibnivinl 2fd hietd RBMpahdnts canlbe iDaERERAIged B3 D

001 00430 PCTI US99/10632 -23 1 2 3456789 10 11 12 13 14 15 16 17 18 19
20 23 2Zapdytivally 5etpe QIT-@8Thomelchlar sisvacaalsn belimmegnatedhivithtth&oetals, or,
desirably be en abqut. 1: 10 and about 2001, preferab bet ween abqut, 1:2
and Snouie Sl Sai e nhysicahr NDtmRiFY oedsanRhe BCtHar sig Spgstngat,
The RoveletHBY vl tosh€¥e andlor the traditional cracking conponent nay be
further 1on exchanged wth rare earth ions to nodify selectivity. The
cracBi ng cat al'ypitd ian-exchygecachnyquesitvapectontacting thel syathgan ntoleculatesievat r i X
conponent. See the aforenentioned U S. Patent No. 4,910,006 and U.S. Patent
No. 8, 3™witlygsolugen seniaininga sait of thadasied replasuigratien ot catiqnsy |Adthoygh a dde

Trangal kyl.ati o alyticall ti.ve Cl.T-6 be used i rocess . for the
a1 kyPat 1B, SR b R it SO g ibor 8o neAiEr e F S0l
COMNi Sefe particaRky Poefbrd&l. ArHRTRbIculRYHERGI ANy Walcthed priortd tife iBnxk8iidnBe

al kyl ati ng agent or a polyal kyl aromatic hydrocarbon 'transal kyl ati ng agent,
unddR atprbeslsite foacmbut theioggant phtharegresentintthocsnnels dnd ontthesyfasecsine this a
catalyst cqnprisin talytically active CIT-6, Catalyticatly active CIT-6
can ldl sd eﬂgtsdg éd“?rg F%S%‘H‘G\}?‘h@‘ R SSRAYYS o %ﬁweéﬁﬂw S t he
benzgne [ j e ' r

gasa nenebeEaih sl PaPo A CHRKIdE, LS PRCAINEL S0 PEHEhuc IR

nol déul aro6dite Péankhen ul.,08, b4, 28 1eidaied arJulyy7,i1064 tePlayk e0g)e and GOl 4002 3B isdued | S
preferred that, after calcination, at |east 80%of the cation sites are
occufi edPlplnydl¥ydn Plaskst alad/ or rare earth ions. Exanples of suitable

ic hyd bon f . i ch. L. kyl at.ed | kyl ated b
Fhe T2t ocess o TTRE co B MR ot GO ERPE et s eE cald B ensone.
tol ugne APRCAMI S8 is TificallySVRhEEWitA VA& ang dhikd b%ﬂ{pgpd@uﬂé I f#6m 6HPEr €

may be occasions where naphthal ene derivatives nmay be desirable. M xtures
of dBoneioiaboht2(105C aAften svashing,dhe molesutanmpievs eah beuldind @ @t ef inag ghsat t he

| kyl at i f th ic.h i.ni 2
a ﬁoat ! tgrrrllpgrantlrese ra%rgglgef}dxr? abc}{x(g 58&% t%oa oﬁltr fOOt"EOng pgnoor}lts %If rt]gn{]f:granging from 1

21  to 48 hours, or more, to produce a catalytically active product especially useful in

-
Ly

22 hydrocarbon conversion processes.

23 Regardless of the cations present in the synthesized form of CIT-6, the spatial

24  arrangement of the atoms which form the basic crystal lattice of the molecular sieve remains
25  essentially unchanged.

26 Catalytically active CIT-6 can be formed into a wide variety of physical shapes.

27  Generally speaking, the molecular sieve can be in the form of a powder, a granule, or a

28  molded product, such as extrudate having a particle size sufficient to pass through a 2-mesh
29  (Tyler) screen and be retained on a 400-mesh (Tyler) screen. In cases where the catalyst is

30 molded, such as by extrusion with an organic binder, the molecular sieve can be extruded



to 20, preferably 2 to 4, carbon atons, such as ethyl ene, propyl ene,
butene-1, trans-butene-2 and cis-butene-2, or m xtures thamsdembEh2062 Nay
be i nstances where pentenes are desirable. The preferred olefins are
et-hyl ene 06)?(99(}" ene. Longer chain al pha ol efins may be ysegusm 06k -
.Wen transalkylation is desired, the transal kyI ati ng agent is a polyallcyl
aromatic 18 Decenber 2002 -.. _17_ C e e e e

N hydr ocar bon cont al ni ng tvvo or rmre aI kyI Qrt)uios-tttét -eéctt-
may have from2 to about 4 carbon 2 atons. For exanpl e, suitable polyal kyl
ar omdt i cbdfqmrd@rﬂag,bm@mmlmdmllmdmdtand thegigitrudad: a al kyl 3 aromati c

el B G DY LR SRS et G LA BB SR e Ponzene
di ' but yl ReneeRfes Mibthdteohdikidns énﬁibféo%r& ta&a)et@f&n o@é@éékﬁmﬁ%ﬁﬁﬁf bons

are the diai kyl benzenes. A particularly preferred 6 Ppolyal aromati c

. hydr dcarinaterials intludesazpive pyd Inactivenaaterfal\iehsymkheyicatr naturally ddeangeelites
conducted, reaction conditions are as follows. The 8 aromatic hydrocarbon

f eed Sshods We bés ‘ﬁP’@é@ﬁtm?tPP%t I T 5t?ﬁt,rsr1@aé;efé tal oxidess Expmples ofgudhhat ol ar

9 i o SLuBRRIRANRS RGOl AR 1B B BLEL SOACOUI o G0BRP, Prevent

Bracure may range fromlOOF to

600F A 381%t4>9 ﬂit@@ ass@é@mgqbl L992>59 ioh@s ekl %ﬁﬁj(sl?ateﬁt N@ 2306753, Thaed

reaction pressure should be su~cient to maintain at |east a 12 partlal

| i quisd 331 H¥rtd MNakegawae bathdfadtich ars incomelratad by Teferencg hergim indhdiy a gauge
presi re of 13 50 psi to 1000 psi (0.344-6.9MPa) dependi ng on the feedstock
and react™8f¥t enperature. 14 Contact time may range from IO seconds to 10

hourg but is usually from fyloeitbEs ChbRva@Son Ptdcesske The wei ght hourly space
velocity (WHS~, in terns —&mnr%gmﬂ'd@}—vf—mvrmtl ¢ 16 hydrocarbon and
ol efiln per grdhe (qnﬂymh)lymimeHT-ﬁsﬁolmlarhmues are uis¢fahin tdrocarbdrhdanversienr ange
of 17 about 0.5 to 50. 18 When transatkylatiagn is the process conducted,

t he ¥ol alfcatﬂbﬁ'tso Hyfrogadhercpevassion tﬁaam%arq@wmwa agé ﬁétabﬂw;pr¢<ms§fé in w@pﬁhabout

1:1 r ef er abl fro 1to0 eZO react i

e ac i eon S PR cBmPRits st TiePaoth EideGeftimontaRas SRt | (s o
prefer abtyma&ey&fmat&nﬂo%ﬁ%rélba *actionsda 2¥ich thﬂ?rﬁ@‘ﬁﬁj dctile DIEHSHI e s houl d
be sufficient 22 to naintai-n at |east a partial l[iquid phase, typically a

gaugeé predpsaicd 1o be @w@lna@ig@e hwfdr@nmktng;de\p@tmgxatacbytmacl@m agdolefinand 9\VPa) |

f b 3 0 t o 600. 2.07-4. 14NPa The l.y 24
el offt ¢ yeebmatics Brgahdh St oty s 15 g xpepias I PE eS8 ales 500" seued
on Jﬁnu Stroléund fefi aﬂd%yﬂ?dc%#bon%%n@érsmlq RAEhoRSuCcR HQP %ﬂ%ﬁ@ﬁ%%dand i's

|ncorporated herein by reéference. | sonerization o fins 27

Cat al8yt i clagdnycram:dg olefilit Br Bcetyenib eompeuhds cudhssosthutdend aid lnﬁene'l—'he feed
stream i s a 28 hydrocarbon stream containin at |east on .~ ol efin,

pr ef &t ablefornipg, *t/ﬂﬂwn&awyalhy SH’B‘?‘E“‘?‘%W‘E? -yl ﬁ%tS Bk ene. Nor mal

bUt eﬂ? Agis ggrﬂglﬂgﬁ@ %ur[?xgﬁée\s' é 351'119&3 'f@gr%%d%uuxm%gt; thnF?r% Qﬂfeﬁ@é aut €ne,

but tra but eneé rocar bons 3l
ot hesn thm@hammnylbbnﬁeae@mmromdmh réxttiofs. W&G&ichﬁieﬂfdrélfeamhéenli@tt psacgemt i n

the feed stream AMENDED SHEET 18 Decenber 2002 . - S
_. .22 to make various naphthalene derivatives. The catalytically active CIT-6 cata]ysts may have ~
" 23 high'selectivity, and under hydrocarbon ¢onversion conditions can provide a high

24  percentage of desired products relative to total products.

25 The catalytically active CIT-6 molecular sieves can be used in processing

26  hydrocarbonaceous feedstocks. Hydrocarbonaceous feedstocks contain carbon compounds

27  and can be from many different sources, such as virgin petroleum fractions, recycle

28  petroleum fractions, shale oil, liquefied coal, tar sand oil, synthetic paraffins from NAOQ,

29  recycled plastic feedstocks and, in general, can be any carbon containing feedstock

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



1 These ot her hydr ocar bons may include, e.g., al kanes, other ol efins,

aromati c

s, hydrogen,

and 2 inert gases.

3 The feed streansgtDddesibet zooRy be

the effluent froma fluid catalytic aactcing unit or a 4 nethyl-tent-butyl

et her un

it.

but enes. A nethyl-tent-

but yl

et her
The feed

A fluid catalytic cracking unit effluent typically contains
about 5 40-60 wei ght peacent nor nal
e$l uent typically contains 6 40-100 wei ght percent nomnal ' but ene.

unit

- stream preferably contains at |east aboult 7.%Q ¥Wiight,perent npreagmle-,
butene, nore preferably at |east abost® &5 wki ght *pegcentt 1o ngl & 8 byt ene.

The terns iso-olefin and nethyl

br anehed8i sbedl B mate e .used *,..° °..

I nterchangeably in 9 this specification 10 The process is carried out under
i somerization conditions.- The hydrocarbon feed i s 11 contact ed in a vapor
phase W t Bydtotatbothadsvhs feedth Shdigipd, e feed @in\tbitamithataldf bé %€ 61 thefls, if B 12

be carried out generally ax atenperature from about 62SF to

ipusities. df eas be apprseinted.ieweventhat in about

At e B8

process

about 35
900F (§7
and hexe

m
0,,?5’? by eghordey

nitfogen

ressure

of abogit ZXQAgss bnd sulfkBdodtdnndf the feelistoéldl y a gauge pressure of 16 tom about

15 psi (

vel oci Ly
based 0On

0. 103MPa)

to about 200 psi
17 1, Psi (6. 9kmgonyersign efhydrongrhgnacepys foedsman

PHEl) 5 ARAPRA L ab R G ks bR e

(1.38MPa),

and nore preferably fmm about

takg plagsin any gonvgnicatmpde, forace

Pl b S ol b 1

more 29 pdsired.abhe/formitetidnufithecathlyso paticles willrdiy depeidifig o thefcetredddiyn f r om

about 1
fiom a%o

to thegfeed stogamealiiofh Wikhkin beh

Is preferably substantially free o

t o about

5 hf'.
uPprogesg andymgthod g

A 21 hydrogen/ hydrocar bon nol ar
6°P$Faﬁﬁpgher. The 22 hydrogen can be added directly
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it

rati o i s nmintained

wei ghfl0 pemetabte.g24 Grase ¥1Ib metah suchgdatinniihinchide bydregenatiorisdehydmpernhtiont in a
or a noving bed

packed. b
reactg}

percem
preferab

LB Pt
converpe

ly at 2

SpHfzAAGRRRC

fluj.di zed. 25 bed reactor,
Bard or downward. 26 The nole

diff upéh e typd Of FERLLUANBIE islcRtalys &, BiélrAdleculdr sidve bigst 10,
| east” 25, and nore preferably at

| east 35. 28 Canhveasi on
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acRYOOI TG in the i diBRaPhon’doRfersibn tagtidndnge of
. Xyl ene Isonerization 4 Catalytically
mreds ednditions arg indieatedsin prrgnthiesesnidetric aquiveleatsdor the nor e
%Hﬁgsfeed to obtain ortho-, neta-, and
pproachi ng the equilibriumval ue.

2002, PCT/

2.1
S99/ !J;%gﬁwhcngr oup

In particular,
xyl engoi sonmerization is used in 7 conjunction with a separate process to

e para: XAJL[ cne . For pyarrpl g._.a paort ion.of 8 t hpﬁna a-xvlene in a
ar onBrdcess st r eam AEPPHE r e¢over ed byPressyst al | i zat i bnLESY 9
bHydrocrackiie not her 17664861 ffom 0/5e350mst@BiI-85Mpai s | h@ri-3tka¢t ed
BbWaxihl | SONET 1 zat 1200-479nd1 {T 0r3s3000 pkieS 00820178k , | Nei1az0 and
enes to a near fequidsplspym 11 (3qtigeop jj@zg_gz)@a)tl Ro.2pRyt [Of the
RIfdtids e TOUTET J0DSRET TY TUCIIb DI0rf oMPa Tor Bi-ds products
PrSast separ ed({jﬁﬁiﬁgb tration. The isonerate Is plended {3 with
red—stcam-ts—di-st-H-edtorrempve—hpawye-gndl | | ght
it ogcking The syl B85 ca 4r gnat i cssgﬁ’?ém i s then| s&rt5% ot he
zer to repeat khe cycle (atm.-5 atm. 0.103-0.51MPa)
Oligomerization 232-649° 0.1-50 atm. 0.01-5.IMPd~ 0.2-50*
10-232* . 0.05-20°
(27-204)* (0.1-10)°
Paraffins to 100-700 0-1000 psig  0-6.89MPa 0.5-40°
aromatics )
Condensation of 260-538 0.5-1000 psig  3.4kPa-6.89MPa | 0.5-50°
alcohols

AMENDED SHEET



| S Optionally, isonerization in the vapor phase is conducted in the
presence of 3.0 to 16 30.0 noles of hydrogen per nole of &l edehier 2062
(e.qg., ethyl benzene). If hydrogen is used, 17 the catal yst should conprise
about 0.1 to 2. 0 w.%of a hydrogenation/dehydrogenation 1

_sel ect edl“v 0 @38up VIIl {of the Periodic Table) netal con‘ggﬁ@@%’%
especially 19 platinumor nickel. By qiup VIl nmetal conponent is neant
the netals and their 20 conpounds such'*das oxi des and sul fides. 21
Optionally, the isomerization feed may contain 10 to 90 wt. % of a dil uent
such as 22 toluene, trinethyl benzene, napht henes or paraffins. 23

A i gomrisomdrizatiord 1t | s eXPEG566)’ t hat| cat él-ftammpl |y hcti v@.£650y6 can al so
be used to oligonerizefstraizgig7i25 and br angpgdinehai n| ol ef ims-gdpavi ng |from
. abou eTapty—2=5 Tarbonm atons.The 26 otigomers with are
t he prod %s @1: tdpéad rocgss are medi um to heavy ol efins which are 27 useful
for Poth ugs unadre’ @ 8 ne or a gasol i ne bl endi ng stock and chem cal s.
. 28 The Q4 iT834108n "pr ocess conprises contacting the ol efin feedstock in
the 49 hon partplipeesgirgse with a catal yst conprising catalytically
acti e %ILquﬁdeiscTh@tinol ecul ar sieve can have the original cations

assogi attafHSNerewi t h repl aced by a 18 Decenber 2002 wo 00J0Ca3o0
PCTJUS99Jl 0632 2717234567 89 10 11 12 13 14 15 16 17 18 19 zZzO 21
22 23 24der réfictidh cdBdiSnhktPpatamibRlsyar@prodidedbefed.i ons according to

techni ques well known in the art. Typical cations would include hydrogen,
ammoBi um and et al cations incl udilydmemckings of the same. OF the replacing

nmetallic cations, particular pref.erence js given ations of nmetals such
as rére eart m%gg?lyﬁ‘a‘ﬁu]@‘&{\éfg@}mﬁeélcéfagmcagg a%é‘feléﬁé ’Wé?fgﬁaglyof Goup Il of
t he {Rer i agh G ' : L add ble, e.g.,
ni cl!gl . p%%deo‘frgi(ﬁ?hgngﬁ? ﬁ%dr?%%rﬂfl&gln ’?‘ggl a}qﬁ ﬁ%%ékhét)%g;orl#o%bﬁ%gy 9g{|rgl\?gﬁhave a
fainly lresideal deedttozlas, cydlicastédks ahd othier Bydro¢rackuie ciargewtockgenbe of aronmati cs

produced is not nore than about 20% by wei ?ht. This is_acconplished by
usi Ag a hysraseasked usingthe nipeass eensitiensiaad catelyst eempanenty disglgseduntlicue] of

fir about 0.1 t t f bl r ut. Q9. o about 100, as
meagg]r e&?%'ﬁ“‘gi“émhe@i@E?@a@’iﬁg‘?-é@ﬁnﬂi?&ﬁ%g- g&ﬁﬁ‘g@%érﬁgb 5gre defined by a
stangar d t estTHe\Fodratkipecatdlysts Sorflain aBSffeB@ arhduntofat 168t & No. 3, 960, 978
i ssued on June 1, 1976 to Gvens et al. which is incorporated totally

her d6n Hhydragenstmmmompohentafihe oye comutonhbéraplolyed indiydvassacking datalydts. alteed by
steamping, ,by use in a conversio rocess. or an her met.hod ich may
ccodP T JugiEctRiom BuoRetts sonerily el Lo Bhe B af b fedtor Grbrtal |y
actirye QohsididAsr dié ot $fle hRASBAGRSS VIBNGId Gdup AL ﬁlcﬁlcﬁ%ﬂmkéamv' ng 1 to
10 carbon atonms to a gasoline boiling point hydrocarbon oduct “conpri si ng
m xd4d aldopipdtxes amdsblati@yaiontidiyg swba Mherhydidgengtionoatadystisguefomblly saledtédS.

Pat ent No. 3,894,107, issued July 8, 1975 tq Butter et al., describes the
pr odéss fEuRdagrarr ofmetls paltsand cemplexss theggaf of thegreun congisting of #dpast ere

tot gl y rlaqinﬂmbéaﬁﬁ%&rﬁeﬁﬁﬂimﬁr Rainat ?\%tﬁér&iu%xd%ixhﬂestt Ereby " tﬁ@%&ugor m or
may “De base exchanged ot 1T npreégnated 10 contaln ammonl Uum or a | cation
C 0Nl e MRYdhsistiges Rt dddsyorid bitliekel, FEIFb@nufi, cobalg baighteh, tRanitiM, SfoliumRnght .
The netal cations that may be present include any of the netals of the
Grodgs |mixturesidiaregf.| Refsrench éo thecpialiticallnpdttive mmlénenqtals is integdedtoe of G oup

|A ngtals, the cati t 1d i b | t
of 1 00t | VAP TR chvt At Brisclas BG eimenel SaB i in e Brodurbes Muo%en as (o

el i mynatggdel nalfdedbdr¥oxy e aRd TRMIIRE THe Brogeﬂﬁm&lyl’sPY ridefifintdneat ment  of
oxygenat ed substrates ere a basic cataly I's desited.” O her es for
Cl T26 Cleffeoticaamalug do providketiie hgdopemutivn finsmionwif the Hyidedtraokingadatalydtj #d based

on nol ecul far . .
26  preferably in the range of from 0.05 to 25% by weight.

27 Dewaxing
28 Catalytically active CIT-6, preferably predominantly in the hydrogen form, can be

29  used to dewax hydrocarbonaceous feeds by selectively removing straight chain paraffins.

30 Typically, the viscosity index of the dewaxed product is improved (compared to the waxy



si eve behavior and al so based upon preferential hydrocarbon packing wthin
the pores. 30 CIT-6 is a hydrophobic material that can begysgdniber pespove
some organic 18 Decenber 2002 WO 00l 00430 -28 PCLl'/US99/ 10632 1 conpounds
fromwater. 2 CIT-6 may al so be used for the catal ytic reduction of the
oxides of nitrogen in a gas 3 stream Typically, the gas stream al so

contai ns oxygen, often a stoichionetric excess 4 thereof. Also, the CIT-6

- may contain a netal or netal ions withirsor «5h. i"t*Ihi cR°ald* tapabPfe .S of
catal yzing the reduction of the nitrqgéns oxisdes, bxamil es°*bY. such Mmdtad s or
metal ions 6 include copper, cobalt and-38-x{eseseiher eof® «7."One "exhtple of
such a process for the catalytic reduction of oxides of nitrogen in the 8
presence of a nol ecular sieve is disclosed in U S. Patent No. 4,297,328,

i ssued 1Cctfeda) whex theSvaky Jded!io cotitictedwith @talytically ¥dtive ICIT-S und&rdEdiAERiatien by
reference herein. There, the catalytic 10 process is the conbustion of

car bon2no & rocarbons and the catalytic reductiion 11 of the

oxi desq0f nitr aé‘%&gﬁ. . ;‘ﬁjﬁ& ?ﬁea&ﬂ@ rom
an int gr nal 12%W§on en ér?ljgal iﬁeuén‘gﬁgegg%nér SI gve useagﬁ%%né‘i%ﬁ%ﬁné
i]?][\- exdharmenithetﬂem&l’f pnnrilminmlélydt&eaﬁﬁﬁréﬁialblytprgseﬂnn' ﬂierbicﬁpnﬁuﬂdmﬂgh the
effective anpunt, of catal ytic, copper nmetal or .copper.iqgns_ .14 within or on
t he moPec §rialytsdeyaxing pro 1&%&£?%%%€@QWME&%§W§WXC%S of
15 oxi g¢an ; %%gpb bk ¢ { LGS y be
used ag at((s:%?glﬂggstﬁ?n xféé%nc%?br eac?? %%{ZOJ%%Q%%@%/EQZ? gﬁS agerllll}arg’ﬁ%Foyed
i n t he 7oxipem’ offepd)pprefesably atfout HI0 to nhomh 20,000 SCF/AbL(I78:$ dwydppeen perde’

RN 3 M e e i P e T S T e

of 21 genepmd, i T\picl febddtsiks irichilleRgR Q8 611, HeaVP¥ds@lk andPreddd2d cAIMRY Bilifg above

hydr ogen peroxide relative to the anount of substrate is not critical, 23
but ml9t BbowIFPTHAEAICH 0 cause oxidation of at |east some of the

substrate. Typi,cally, ;Qg 4 %Q!ar ratio.of hxgrog%g roxi de..t-0 ,sulstrate
IS frc} about fO%PTX]tdo a 1c')lélp1r : d‘bt,he%%%]&e“r?g% y .:"ﬁl%tc%’%%gﬁ%wfﬂg‘. VWhen
t he subst befldgiabovBbBIEISOPF (19TLEY dikd REnthifing strtight chaR 20a slehily bainehed dairioubl e
bond, additi onal hydrogen_peroxide may be requjred. Theoretically, one

equi vdPentydrpeabonahy copertingshe Ry decareonal fardsiogh iythe prearmes obssiod dydoarent  of
a nongzungat ﬁra?%g&% p&ggﬁé 65 abéf 1300 gsirtax o?go.%ﬁia;]ghgg %@Wﬁ’@

excess of one to optimze sel ectivi to t
parti dal acatatyticallysastivgé CE-frouidatdeast one Grang¥TExetads {e.g., 50 to 200% of

ol efin, 30 rel ative to.hydroge xi de may bhe advant ageo for.certain
substagt es. }bef%@ogﬂf%gaﬁgﬁzncg@égxé%&m 5”5?%%0 NP 46 17 18
19 201721 2gdrdgenifior bordfonst ofthe’Hpd\édrbilonlP employéd inldehaxihf eaalystd 9Sed théesi r ed,
a solvent ‘may additionally he present duri ng t he_oxi dation reaction_in

or der 180 @fosypenfionedH-S: Bafente- 4.9 01006 andiS. Pafeatiie. o 653 fos gxapplegof these
pr ovi qg bgg&ﬁggegtaﬁgp;&ﬁédge%control , or to favorably influence the oxidation
el ctivities.

rates and e solvent, if present, may conprise from1 to 99
wei gh20per cent Thé hydregdéngtici compodedtiiopreseatintan@ffectiveamoentan gravidepmefiectivel v

sel ected such.that it js.a.liquid,at the oxidati.on reactiqn t e ure.
& ganPl o R I oo e bl B o st AERe0 85 K
about 250Cstpbyheight. I Calyst Ay BE AtnliY s2h 486 ded6! idcRase ISEiewming athB kieasar bon
may serve as a solvent or diluent. Illustrative exanples of oOther suitable

sol veRBs pofetecking regelionsr e not linited to, ketones (e.g., acetone, nethyl

et hyl ,ket one, [ i fura ut vyl et her),
nitri 3es (e.q. %ﬁgg%a%ﬁa%rgﬂg?%gﬁd;ﬁ’g?ﬁd%%‘éﬂ%% tﬁ@%&otggr ﬁg‘,%cm

hal og@sat afld typitabeyaldakingruadditibandre Besclikeddn U.SifatvatiNG., 4,921059401ssued M QPy |
al cohagl , t-butyl gl cohal, .al pha-net hyl benzyl al gohol, cycl ohexanol). More

than dfie A% |Whigh is desprnosated harpin by refegnesyin #8 6ntiF¥o be enpl oyed as a
sol ve or dil 'c%ih]? - | ?famﬁ [ . | d be
suffi ??ent to g%%ioyr?p |sﬁ su?ggntl a ?Sﬁ%?%%ﬁ‘% t é%‘%}%ﬂ‘?a‘%{”\,‘f?ﬁ?n a

r easo28bl Jaystedrcatalyst. i Tt isf the icatalyst comipsiseyarfizstdayey camprsingaptadyticatiypactiver y  out
the regaction to achi as,hi.gh . a hydro roxi,de conyersion as possi bl e,
or of ePabl gioleufas Seye CHIA ARk ebIgast pe Cropa YU sisks). anfl aysechadl Loy eRmmirising Hos

pr ef engbl WivdlindsBasate 268 Wi Hs nfoP§Hapd RAEctivé thin EARGERAY aBveshaledulatisteve's -

The optimumreaction tenperature will be influenced by catalyst activity,

subst Bht e GIELe tTheiuss of lpyered catalywvis disalopash in LS. PatentiNpypb494215 iskupdnt

enpl oyed, anong other factors, but typicallywill be in a range of from
about OC to about 1 SOC (nore preferably from about 25C to about 120C).
Reaction or residence times frogpy D g nute to about 48 hours (nore

desirably fromabout ten minutes to about erght hours) will typically be

o, o o S



18 Decenber 2002 W O 001 00430 -30 PCT/US99/ 10632 1 The oxi dation process of
this invention may be carned out in a batch, continuous, 418Deember 2002
sem -conti nuous manner using any appropriate type of reaction vessel or
apparatus such as a 3 fixed bed, transport bed, fluidized bed, stirred
slurry, or CSTR reactor. The reactants may 4 be conbi ned all at once or
sequentially. For exanple, the hydrogen perOX|de or hydrogen 5 peroxide

" precursor nmay be added |ncrenentallyh4@-the reacf!on.idné"The.Hydnogen 6
peroxi de coui d al so be generated in si'te wisthen the sand*ftact & 24dned where
oxi dation is 7 taking place. 8 Once th@dexi‘dali’en’ has -ber.tarrfi.el "eut to
the desired degree of conversion, the 9 oxidized product may be separated
and recovered fromthe feaction mxture using any 10 appropriate technique
such as Kepembanal 19523b Miller, whith ie¥kérperated dyGefotentd Riréiffn itd éftisbtg: Thelui d 11
extraction, crystalllzatlon or the l1ke. 12 Additional details for

oxi dai oleyeerg Ay plso ichidgp bed eEeaiplytically active AT riayated witlsa Bomeeolitigs, i ssued
Febru 3ry @Wx'agnn hg,lal.d rporated herein by 14
refer encé&flﬁ(;n%? d&%?l re%&tﬁeggy ana IL#\T@J al ni n% CIT-6 may be used as a
catal gst in tﬁetalyﬁedlymvemdeiaydlm@ems&dmrdewﬁximmajnb Hright stackypl e,
vanadl um cont ai ClL.T-6 may, 17 b d_t rti onpl et el
oxi di 3 m&rs@?w%gqume closritin (- B ea%a,)s% oo Fppeg Jo 4550
per oxg de & bRt LR C&P& b?‘? ﬁﬁﬂ&l’f&ﬁnxﬂ i di zi ng the

E)oon 1 oon di ox

hydrocar to car partial, I'n the oxidation of
propafie to prhpwhmeies:ﬁbk uoeuc:mﬂdrhydmgaﬁuom(mmmumdsmﬁdmdtcmﬂydmﬁmmgjat

5P ES e odTE Tt RN A B B SRR SR SR F e R per PP S pr esent

' nven9' OBefortor BREHRE 8 &{dl préfesdbly after/Myfofinfahit§ i¥Gpiehily &naﬁ&sdaton

m xtures are prepared by t oIIovm ng net hod After the organic 27 and
i nor §fni tcmpsrabgRsTangiog ﬂpslyﬁhovfek?of’ﬁ ttd#hwt 3402€ ahgauge pressures offromaeboutichydr at e

i s added i dd h X d fo

nour 41 280058 7P g3 il o B LS M U b b Riss TLY) Bier g .1
st ai npesand0 ﬁﬂa’:bﬁﬁog&ﬂdec?&e Ret@bLabot 400it6 450 SCR/bBD(TY 216781 h9&e ef bf
products are coI | ect edngz vacuum filtration, 18 Decenber 2002 V\ig 001 00430

PCT/ U809 efif5ed)p Ths hydrogemtion catalyst emplpyedmpgiieagtivg eough setionlyae hixdiogenatey n d
driegyi nﬂﬁ'oﬁ%ﬁg di6efih L%U&%wﬂ&h%%& pgeg Oﬂé%XﬁoWﬁd&&%é’%Mé gani ¢
nol ecul es e pro uc eated In alr°to W thin six hours and

mai nfl&i neachiext. Smldlwdplgeaaum&afab{ﬂabmdosadsnms BatentiNie 4,231,694, -iGued

trea us a nlumnltrate solution.at 80C for,ten hours.
her 88 ool 1, ot & NS, ORI TRt bt s STt i ¢

di st |117| eﬂY khing abpxsmeﬂm ﬁ@pﬂeﬁaﬂ@&ﬁ&b@t&we preguct [§)€, 4 lubAtatingt er i al
is dried In air at roomtenperature. Using the above procedure, the

pr odddt soilhwincesewaxedaredyctirrensidign bmm?@f&éﬁoehsm I #yair ppd
f oI I ??‘” nﬁgﬁ%@%htté ﬁﬂmﬁ’d&g%on&lw and%’@fdgH COO ~ 2HzO : Si02 : dH20
20 Lube oil may be prepared using catalytically active CIT-6. For example, a Cy, lube oil
21 may be made by isomerizing a C,,, olefin feed over a catalyst comprising catalytically active
22  CIT-6 in the hydrogen form and at least one Group VIII metal. Alternatively, the lubricating
23 oil may be made by hydrocracldzig in a hydrocracking zone a hydrocarbonaceous feedstock to
24  obtain an effluent comprising a hydrocracked oil, and catalytically dewaxing the effluent at a
25 temperature of at least about 400°F (204°C) and at a gauge pressure of from about 15 psi to
26  about 3000 psi (0.103-20.7MPa) in the presence of added hydrogen gas with a catalyst
27 comprising catalytically active CIT-6 in the hydrogen form and at least one Group VIII metal.
28 . Aromatics Formation
29 Catalytically active CIT-6 can be used to convert light straight run naphthas and similar
30 mixtures to highly aromatic mixtures. Thus, normal and slightly branched chained
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No. bcaDTenp. (C) DaysProduct 10. 050. 550. 03301503Cl T- 620. 050. S50. 03301505CI T- 6
+

. 18 December 2002 .
VPI - 830. 050 0@0438301507VPI - 840. 20. 40. 033015D3VPI - 850. 050. 53 TOGSONBIEZ2ANOr p

h. 60: 050. 550. 03301753VPI - 870. 050. 5S0. 03301359C! T- 680. 050. 550. 033013515CI T-6 *
90. 050. 5S0. 033013518VPI - 8100. 050. 450. 032R4506VPI - 8110. 050. 5S0. 0330

' 1504CI T- 6120. 050. 550. 03301S06VPI - 8130. 0S0. 60. 03301 504CI T-6 SUBSTTf UTE
SHEET t RULE 26) 18 Decenber 2002 WO 00/ 00430 -32 PCT/ US99/ 10632

140. 050. e t | e °

So. 058, ooy feafn Ak adly ha g » befiiranda abobe sbout 40°C and fess than about
VPI - 8270. Z00CHEdn KiSckinierdetiGo prédiftts KiViny Hsibsfanél hghes Aotanp ArciR4lics Tonient 131301
5011Anor ph. + small amt. ’

MFI 208. 05wntsting teinchresrhoptfeed with satatyss cormmiging caalyticalty anttys Gl ttis +

| . 78230, 020. 60. 03 0 h, 210, 60. 0330 k
O EossepsbeR ot Revicticegs in SRR PRyt iRyt AN | .
SOUr €& i ScatPst compkisiie cEﬂdIWi%aﬁ} hdtpa.crilé. others are HS-30. "M I ky white

m xture heated at 80C for three hours to get a clear solution. SURSTtTUf E
SHEEN6 ( RULE 2Bhe comv@rsidmomatedpst pederably. contains.a Group VIII metal compoynd to have

|7 sufficient activity forporpmieriiabune; By.Brve VIUAE! soriRevndgs vsad BETEIR B ong o
reactigon t.i \VP| - ' = - , 1 2.14 and
LS5 B30 BRI Rt B, iS00 08 oty AT Bl B i 21

and 6Yp; (chmpduadypdsimes palaliea e iridain,@? combiratibhgthetedf ¢in bé asdd. to 4
formati on of Zn-CITT-6 (Ex. 4,18 and 22); and _the presence and concentration
of zilfc iBhenyymiog i o3 ammixfuse thergod mayralsorbeqysed & ¢anjunogion ithyihg Gropp VEIT

Examjlql € l%gtaYco%]g]cgu%%sain% p?éfcr%i)f}caor?clmblfén mrc]’, al Icckr'nﬁc‘?ﬁned Cljﬁg:rgost preferred metal is
12 platinum. The amount of Group VIII metal present in the conversion catalyst should be
13  within the normal range of use in reforming catalysts, from about 0.05 to 2.0 weight percent,
14  preferably 0.2 to 0.8 weight percent.
15 It is critical to the selective production of aromatics in useful quantities that the
16 conversion catalyst be substantially free of acidity, for example, by neutralizing the
17  molecular sieve with a basic metal, e.g., alkali metal, compound. Methods for rendering the
18  catalyst free of acidity are known in the art. See the aforementioned U.S. Patent
19  No. 4,910,006 and U.S. Patent No. 5,316,753 for a description of such methods.

20 The preferred alkali metals are sodium, potassium, rubidium and cesium.
21 Catalytic Cracking
22 Hydrocarbon cracking stocks can be catalytically cracked in the absence of hydrogen

23 using catalytically active CIT-6, preferably predominantly in the hydrogen form.

24 When catalytically active CIT-6 is used as a catalytic cracking catalyst in the

25  absence of hydrogen, the catalyst may be employed in conjunction with traditional cracking
26  catalysts, e.g., any aluminosilicate heretofore employed as a component in cracking

27  catalysts. Typically, these are large pore, crystalline aluminosilicates. Examples of these
28 traditional cracking catalysts are disclosed in the aforementioned U.S. Patent No. 4,910,006
29 and U.S. Patent No 5,316,753. When a traditional cracking catalyst (TC) component is

30 employed, the relative weight ratio of the TC to the catalytically active CIT-6 is generally



8 A solution of tetraethyl anmoni um hydroxide (4.10 grans of a 35 w.%
solution) is 9 added to 3.34 grans of water. To this is gditembei0qy am of
Li OH, 0.098 gram of zinc acetate 10 di hydrate, and 0. 056 gram of A (NG3)3 '
9 -Hz0 and lting m xtm-e stirred. Three grans 11 of 0
silicais ‘&ggglé&éﬁd the resulting mxture stirred for two ho f@é”‘lfﬁg%
resulting 12 solution is charged into Tefl on-1ined autocl ave, and heated
(statically) at 150C for four days. 13 ¥ne product was ClI T-6 containing
both zinc and alum numin the crystal framework. 14 Exanple 27 15
Extraction of TEA and Zinc 16 The TEA and zinc are extracted fromthe GIT-6
pr epalr edbétvebi abitd: Wandabowtrs0acl, dagiraBlylbegwesn abbudi:10Rad about 200:1,

al um nozincosilicate CIT-6 with a solution containing 6 ni aceti ¢ acid, |

. m pyi . dpwécram bftyv% ahvutvraz and ghouy 36 & andrmesipreferably ryipetvicen abewet L1 md are

extr e fr ut, the 19 i n the cryst

o o8, CfheSloleiSnotiiind ' ang B BB ST BralRine dolrdEnldR e | o 2o
. The aedsommeerbmumge@iwmmreaahmtsmdds)ﬂsv%meewfﬁ . 5% E11 for Zn aT-6
is neasured at 23 2 usi ng a MHai ne-Bal ef bal ance. Prior to the

adsorpti on exfbe icmhmg catal}(stsrwajtypimby employed il af-iGorpasicanddednatrixd at 350C
under _vacuum f or urs. 'Th uratjon of 25

cycl cﬁ1ex8?f8p?%°"§7 n 10@e<§p§ H)a*ﬂ% ad‘évg ‘gﬁ&% 45’%}@@?"6‘? med at a
cycl ohexgpe I The amount of adsorbed
cycl %exgﬁesof]gs]ﬁyf‘g&weg%%m%ﬂﬁéggmg%@ﬁ'm/g This value is slightly

smal lgr than that of al um nosAlky[aﬁbg ab@t[aansilﬁjllatmﬁ/ g). AVENDED SHEET 18
Decerrber 2002 . - . Co
Catalytically ; actwe CIT—6 can bc used n-a process for the alkylatton or. .

Extra of ,TEAand Zinc 3 The TFA I nc r
RPRTER R R S I g R MO aﬁaa@mw. on
cont gf ni ﬁgm%cﬁboamlacc asicy ol@ﬁxlalﬂrldﬁ)ﬁé Iagéda%raraarymcyrrhrdfﬁé&rhya%ocﬁ%nf or
t hree days. 5 Exanple 30 ' '6 Insértion of Alumnum7 Alum numis inserted
i nt ol2 he tqansallqdatmg‘ agéntanpdeg atZEadlryxartmh ilqmtl iphgsetdoaditions,dudin ietpregmegofaueous
sol utghon of . alum numnitrate_ at . 50 weight ratio of Zn-CIT-6 :
al und urrFi‘F?’tyrs??%“@ﬂng/ﬁfaé)’m&py%f@efgr'r‘@ne day. 10 Exanple 31 11 Insertlon

cont ikt ing t h S LAY By CASEEAEHL) B el RS bbods AR sdiheby, |
t ol upsie alky®fditgfthe béhZentoisrdesdiibad abovd dndgemoiifig B EIRPlaRKProdict ont theat ment ,

the sanple is filtrated, washed with acetone and dried. UV 15 anal ysis of
the Hesugaspdmepr oduct shows that titaniumis inserted in the product. 16 I7

18 1?7 20 21 2%0% ﬁxg% ag ?ytlc activity, the catalytically active CIT-6 molecular sieve should be

18 predominantly in its hydrogen ion form. It is preferred that, after calcination, at least 80% of
19 the cation sites are occupied by hydrogen ions and/or rare earth ions.

20 Examples of suitable aromatic hydrocarbon feedstocks which may be alkylated or

21 transalkylated by the process of the invention include aromatic compounds such as benzene,
22  toluene and xylene. The preferred aromatic hydrocarbon is benzene. There may be

23  occasions where naphthalene derivatives may be desirable. Mixtures of aromatic

24  hydrocarbons may also be employed.

25 Suitable olefins for the alkylation of the aromatic hydrocarbon are those containing 2
26  to 20, preferably 2 to 4, carbon atoms, such as ethylene, propylene, butene-1, trans-butene-2
27  and cis-butene-2, or mixtures thereof. There may be instances where pentenes are desirable.
28  The preferred olefins are ethylene and propylene. Longer chain alpha olefins may be used as
29  well

30 When transalkylation is desired, the transalkylating agent is a polyalkyl aromatic



26 27 28 29 30 31 32 Exanple 32 Pr~ation of Pd Zn-CIT-6 2.84 granms of
Zn-CTT-6 synthesized as in Exanple 1 is calcined to 540C18 Degebgt2o0e of
- air aund nitrogen, and subsequently ion-exchanged once w th ammoni um
nitrate at 85C for two hours, recovered end dried to 300C. Pd

acetyl acetonate ( 0.0286 gms) in toluene ( 2.25 M) is admtted into a
seal ed bottle in which the heated Zn-Cl T-6 has been placed. This provides
- for sone vacuum at room tenperature. jThesbot ke *ksy maDEE] I-y-oshaken Wi | e
the solution is admtted by syringe. JThejwetit efl soi d-| s~ atd ovveé to-stoand
overnight. Next the material is cal C|.ned?ALo'4ZSC in ar[, E)(.arrpl e 3:3- -
Catal ~rtic Activity The Pd-Zn-CI T-6 prepared in Exanple 30 is | oaded as
24-40 nmesh particles-into-a stainless-steel reactor. 0.50 Gamis packed

Io?t?hg gle?p%ed &%ﬁﬁﬁj&ﬁrﬁrﬁﬁg@% us%gﬁ%)ﬂ%’g%%@%eac% p?ﬁ%ges

AVENDED Shifoimk. Foit éxabpds sﬂi&ble&ﬁﬂ}&ﬂ@&ﬁﬁhﬂ@ﬁﬁﬁomﬂﬁn?ﬁﬂ%ﬁﬁf HO Gad tefratdidyl umis
i ntroduyced into the reactor tu 10 cc r] and at ~at mospheric pressure.
The 2 ﬁeaé{wy‘l’i@% t%‘dé% ﬁa%v qtiydbenzene, - hexane

and 3- get @as FHROLELR) &-ﬁpﬁﬁ&lﬁ&%ﬁ@&-ﬁ%ﬁp}lﬂﬁuﬁ@ﬁﬁﬁﬁm&{zz& bt e Bke 8 PI/ M.

Feed delivery'is made via & Brownlee rect” sanpling rnto a gas

c hr onaBog Pagstrradqplyatkyh fromatia bydroceghans awfthcﬁ ée&y&mmmd&@mdaﬂﬁpwmﬁa
{427C) _and nut es o stream {.he cat st gives 47% conversion 6 with
t he prgdué’f’é'g%ﬂﬂﬁmﬁtbccm Ofprho ﬁ?som ﬁ’f%? f-soneri zed C6 and a third
ol efi ng from 7yiphyikyRaenAitheprocest Bslutied, dedclvh BRIIRRAL afe'ad iRAVsPTREUCT .
There is no preference for reaction 8 of either isoner. 9 Exanple 34 10

Synt he8i samnaus_hy@pc@m%ed:shgmdmelpr@mtumatomgmymmxsesmaitesprafemmmom i s

pr epar usin thef C

hexade@ f% rfg éﬁn%]%e%g:%g go'ﬁﬁeit&p WY‘E%%% 1'913
H2804/16 Si:eabﬁ’csd teﬁaersﬁ:dﬁﬂy thfigd H6mJO0°F B G00TEE°C " H6°CY pr€erable 280°F180C f or
three days. The resulting MCM 41 crystals 15 are recovered and cal ci ned at

540C fldr  BEUTFHAZ"S to 282°CH Thareartipupranse should be sufficient to mainiain atdenst &d wi t h

0.3 t

for o2 yBmibaihe phed ot fo ARG Rya du g ThiFl opicuffa Pinge BRELEERP 1 &1 U7 ©

char gad |ﬁt)pma;ulOﬁﬂpxc((bMé—&a?MPh)abpmﬂmgomﬁe&eﬂmdmdmﬂaymmpéﬁhﬂe pr oduct
[1.-sil] lite beta. 0.1.G f ot | - it

(St 11 145 0 oRiAet 1P Fioneng® am 10, 86cpg 10 pomrsy ot i Yual. i Sgmiies om0,

and 1qsm m@%rghaﬁo&ﬁ%&&%mw(wﬁm ieeFRi8 bf Frhrhs Aouhds§ o2 ZrohEAOH s renpved

fromthe material it retalns the beta zeolite structure. The resulting

23 pradf uchydrgcanbcglﬂnyl olpfurp@pmm (pourl) of satalyst perdpun is ®pexalle ithinghe Snge it 41
17 about 0.5 to 50.
18 | When transalkylation is the process conducted, the molar ratio of aromatic hydrocarbon
19  will generally range from about 1:1 to 25:1, and preferably from about 2:1 to0 20:1. The
20  reaction temperature may range from about 100°F to 600°F (38°C to 316°C), but it is
21  preferably about 250°F to 450°F (121°C to 232°C). The reaction pressure should be sufficient
22  to maintain at least a partial liquid phase, typically a gauge pressure in the range of about S0 psi
23  to 1000 psi (0.344-6.9MPa), preferably 300 psi to 600 psi (2.07-4.14MPa). The weight hourly
24  space velocity will range from about 0.1 to 10. U.S. Patent No. 5,082,990 issued on January
25 21,1992 to Hsieh, et al. describes such processes and is incorporated herein by reference.

26 Isomerization of Olefins
27 Catalytically active CIT-6 can be used to isomerize olefins. The feed stream is a

28 hydrocarbon stream containing at least one C,; olefin, preferably a C, ; normal olefin, more
29  preferably normal butene. Normal butene as used in this specification means all forms of
30  normal butene, e.g., 1-butene, cis-2-butene, and trans-2-butene. Typically, hydrocarbons
31  other than normal butene or other C, ;normal olefins will be present in the feed stream.

AMENDED SHEET



26 Si-MCM 41 materials (Si-1-MCM 41) are prepared by adding 2.4 grans of 29
Wt . % 27 NH40H solution (EM to 26.4 grans of 29 wt. % 18 December 2002
hexadecyl t ri met hyl ammoni um chl ori de 28 (C, 6TMACl1) solution. This solution
is combined with 2.3 grans of tetranethyl anmoni um 29 hydr oxi de pent ahydrate
{ TMAOH- SH20), 20 grans of tetranethylamoniumsilicate ( 10 30 wt. % Si 02,
TMN' S = 0.5) and 4.5 grans of fumed silica (Cab-O-Sil M5 from Cabot) 18
- Decenber 2002 WO 001 00430 -36 PCT/US99/ 10632,k under sterlrikag. The ..
conposition of the resulting gel is: 2°S8023: @.1%, (CHTMYZO; 0.83
(NH4)ZO : 0.11 HCO : 19.3 HO 3 The Yedfi du.M'xture *,s° ¢har ged i Mtg &
Tefl on-1ined, stainless steel autoclave and heated 4 statically at 140C for
t hree days. The product i's cold1ected by vacuumfiltration, washed 5 with
vat er  gnd eisfindrhydobarBons iy ThIRdR 8/pd hikafes, bilertiIcHRE RN hl atked

nmol ecules, the 6 aS-made sanple s calcined in air at 550C wthin s x hours
and nmai2nt anertbghsest this 7 tenperature for six hours. The product is

identified as 4 nd designat e i - 1= 8 41 . anpl e 36 10
synthedi s of - SitbRASA 4e5y TpRAREREY b fe Fbeghitons Sl cafpbyie SRR I e
to 20 @I anReoyfi-+SRByIethiruhit AASfid Satfty@ cribkitg NaZBIneaf tyPicilly dnthifldatithtl 62. 2
w.%HZO) in 42.8 grans of water under stirring. 13 Néxt, 16.8 grans of

C, 6TVABr  i40-G00vedghy pensentaprpgl buten¢ss Aymgtinyl-tert-hutd ethet wnit effiucnt typic¢ally tantains

resulting mixture,is stirred,faor t hours. The resultin I S the
comosptigﬁ%fbkwwswépm&%ﬁm Cre?‘{%eao@pﬁg%%aycﬂ@gs%;@&o .51 HBr
1 62. 57HZQo t Pércért a6inad Butthe imorepreferabihpatdeddt Abdin0sCwdightipeiteht itRsal
stainl ess steel autoclave and heated 17 statically at 120C for three days.
The pr §dudntepe Ehg trransiserolsiin ond mathy} branchsd iserolefingmayche used infershanggably iand

dried N al:f .ak: tenperature and calcined in air at 550C within six
hour s ?9 g!rl]lésﬁrfgllﬁrrl a(fﬂhed at this tenperature for six hours to renove the

or ganil0 nol ecullhsprodéie iArmsd@animdenisometiztion comlititie d The hydiscaflwndeedi t he

material are also renoved by contacting the 21 as-nmade sanple with 1 M HC
sol utildn icAntastet mvas?vréﬁseawh w@mﬁﬁ@mw the cotlyticaliy agkiye CLT-02Thejent i fi ed

41 - oy = = 6o 48
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added 18. 8310C) gion bwterss, 1@ fBiakixHron abot i7A0TF ty aBous 304F 438l -482°CE@8d alsowdded t 0

it. T ' ' | ti d at t t f t h .

The it ursoiiet Shad S5 G710 RpwehBhsind bRl B B BogSiitet”. 00 oo
0. 5 15laOghbatftodphéd to 2Gaddteprestaridf @Bout 280 psi QI.BSMPJQ, 1@feehblyd Pavibe pressure of

Tefl on-1ined, stainless steel autoclave and heate O statically at 105C

for tHPee Tomyaboutrkicpsh(HIFMPa) to shont 200 nsi(133MB). v rrare preferabbnfromabadd 18
Decenggr %%Q?(ﬁ.ma) to about 150 psi (1.03MPa),

18 The liquid hourly space velocity during contacting is generally from about 0.1 to about
19 50 hr’, based on the hydrocarbon feed, preferably from about 0.1 to about 20 hr, more

20  preferably from about 0.2 ta about 10 hr?, most preferably from about 1 to about 5 brt. A

21  hydrogen/hydrocarbon molar ratio is maintained from about 0 to about 30 or higher. The

22  hydrogen can be added directly to the feed siream or directly to the isomerization zone. The

23  reaction is preferably substantially free of water, typically less than about two weight percent
24  based on the feed. The process can be carried out in a packed bed reactor, a fixed bed, fluidized
25  bed reactor, or a moving bed reactor. The bed of the catalyst can move upward or downward.
26  The mole percent conversion of, e.g., normal butene to iso-butene is at least 10, preferably at
27  least 25, and more preferably at least 35.

28 Conversion of Paraffins to Aromatics
29 . Catalytically active CIT-6 can be used to convert light gas C,-C; paraffins to higher

30 molecular weight hy&rocmbom including aromatic compounds. Preferably, the molecular
31 sieve will contain a catalyst metal or metal oxide wherein said metal is selected from the

AMENDED SHEET



WO 001 00430 -37 PCTNS99/10632 1 with water and dried in air at room
tenperature and calcined in air at 550C within six hours 13 péténper pb@e ned
at ‘this tenpeocdosse for six hours to renove the organi c nol eporeses/fdes: 3
product is identified as MCM48. 4 Exanple 38 5 Synthesis of Al-Containi.ng
MCM 41 6 2.4 Ganms of 29 wt.% NHAOH sol upgon is added to 26.4 grams of 29
w.%7 C, 6TMACI solution. To this, 0.37 gram of sodiumalumnate (54 w.%
A120" 41 wm.% 8 NazO 5 wt.% H20) is added and the solution is conbi ned
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Al - MCNF 41 codjanétionwith a38patite Prodebedi mamifadbueqataxylemy Peeéxdrhpk]la portiontofr e
of 1 gramof funed silica (Cab-O Sil M5) and 6.4 grans of water are 22

m xed &ind#he pargByisns in aimixedg, aramaties steqamhinay be secaverad Ry systadlizaticnapdn of

3.3 grans of, .23 STMABr | l.7 gra of ter.i.s added.to,this slurry.
After SnoeRurtyzafion b et Thude BpRThe Sv=UaRt i Rafieafir hassivimdi ng 2 0
grams1®f  §RInFREGY LaTROsUB rEdtork 6fhS-, %Htéltdnﬁgaafalﬂrlé’ﬁ%s% aYeat QailibHvm S =
0.5) and 1.4 grans of sodiumsilicate’'is added to the slurry. H BO 26

{ 0. 0311 gr aatjo. i At thd dantedimk, phwe ofithei ettgyloonzenaingtie frothed ligndmis icesvertel do

resul tjing | has the 27 c ositign: 28 Si02_. 0.02 H BO : 0.16 C,6 TMABr
0. 0B Nalsnes eriomradicseviNch aruenstly sePaRHSe gy Bltyatiopy, Thg dgpraqrpts igblended

Tefl oy | i ' - aut 0o ; ' C
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roomtenperature and _cal ci ned under nitrogen for tenperatures up 2 to S50C
wi t hi B si x houQptionallysisemerizatign i theriagor phase isonductedin thopresenseof 3 tor e
sl ow Yo

30.0 moles of hydrogen per mole of alkylbenzene (e.g., ethylbenzene). If hydrogen is used,
17  the catalyst should comprise about 0.1 to 2.0 wt.% of a hydrogenation/dehydrogenation

18  component selected from Group VIII (of the Periodic Table) metal component, especially
19  platinum or nickel. By Group VIII metal component is meant the metals and their

20  compounds such as oxides and sulfides.

21 Optionally, the isomerization feed may contain 10 to 90 wt.% of a diluent such as
22 toluene, trimethylbenzene, naphthenes or paraffins.

23 Oligomerization

24 It is expected that catalytically active CIT-6 can also be used to oligomerize straight
25  and branched chain olefins having from about 2 to 21 and preferably 2-5 carbon atoms. The
26  oligomers which are the products of the process are medium to heavy olefins which are

27  useful for both fuels, i.e., gasoline or a gasoline blending stock and chemicals.

28 The oligomerization process comprises contacting the olefin feedstock in the

29  gaseous or liquid phase with a catalyst comprising catalytically active CIT-6.

30 The molecular sieve can have the original cations associated therewith replaced by a



3 switching fromnitrogen to air. After an additional four hours at 500C
the sanple is cooled 4 to roomtenperature. The product 1$Deesnibarfa0ed as
MCM 41 containing boron in its 5 framework, and is designated B-MCM 41. 6
Exanpl e hesrs of V-Containing MCM41 8 6.24 G ans thyI
~orthosil ﬁ%@ 0.16 gram of vanadyl acetyl acetonat ePCQ';éfU%S?;‘Pg:’

et hanol, and 1. of |sopropyl al cohol are m xed together (Solution A).
second-10 sol utlon (B) contains 1.S gr‘g?ns of dodecylam ne {C, ZA), 0.6 gram
of 1 NHA and 19 grams 11 of water. Solution Ais added slowy to Sol ution
B under vigorous stirring. The resulting 12 reaction m xture has the

fol | qwi n@idemﬁﬁeey' ofl caler cafforfsiadcording 16 Lecfigaesgilknown #ythe.adA Typicaleatidnk @ 36
HZO : 10.5 EtOH : 1 iPrOH 14 The mxture is stirred at roomtenperature
for 22 hwowld include hydragen, ammogiim aed @atabyat@ssmmmmtrww dhe saes KA wi t h
water and dri,ed in roomte ure .a air at 550C
it o ot S otne e ioh PR R BrAALED G S BVt S EateER ot el Bich 5P epve
17 onganifhTRb@E hﬁﬁgan&@ cRIEREH) a& wiefl ak RIS bf @.ﬂm@qr Bﬂme%nseratﬁbre BS.,
vanadiumin its franework, and is desi gnated MCM 41. 19 Exanpl € 41 20
Synt IBesi anc;fanﬁrGtﬁupraIIruf ug,mwwﬂ dble, 8., umhuh One of thc@pmmqmysst ity 10. 42
gr ans_ of TE gr.am of é}‘.{com um 22 propoxi de ( % solution in
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30 H20 : 10.S EtOH : 2.S PrOH 27 The mxture is stirred at room

t enpé at prefersbly from pant §:1 triaboys 168, s measured by distabilityyo o@ck ndwenand i | trati on,
d with r and dri air, at te ture and cal cin n 29
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containing zirconiumin it Decenber 2002 WO 00

and 12s db&relgr’uytm&rﬁt%mqmremhmgmmegnﬁymmﬂ 13 shyarhing shysusef
Zn-Contajning MCM41 4 0.18 Gram of zinc acetate dih rate L?Zn(OAc)~ 2H20)
and © 8 @raa?ﬁnarffsr%r@roar% oBbyaycQihgranethad whichmasoqsur sars of

C, 6THMABr is added to this sol “tdo?lﬁex?éagoﬁo{)rﬁ%&k’ 8. 33 gr ams of TECS is
added. The resulting m xture i tenperature 7 for two
houri$. The r e@atalyitalty ¥étiveeCITaG cdntte: ised kmnﬂamsemasaltphaﬁc al8ol819 Ravin®102

Zn(QAc)2 : 0.61 C 6TMABr : 60 HZO : 0,5 NaOH : 4 EtOH 9 The reaction
m xthér e teak) eamberyatgmsiie  gasofine bewingipaint hydrararbens produetetompuising mixedand

heat ﬁd aliphatic and aromatic hydrocarbon. The process disclosed in U.S. Patent No. 3,894,107,
18  issued July 8, 1975 to Butter et al., describes the process conditions used in this process,
19  which patent is incorporated totally herein by reference.
20 The catalyst may be in the hydrogen form or may be base exchanged or impregnated
21  to contain ammonium or a metal cation complement, preferably in the range of from about
22 0.05 to 5% by weight. The metal cations that may be present include any of the metals of
23 the Groups I through VIII of the Periodic Table. However, in the case of Group IA metals,
24  the cation content should in no case be so large as to effectively inactivate the catalyst, nor
25  should the exchange be such as to eliminate all acidity. There may be other processes
26 involving treatment of oxygenated substrates where a basic catalyst is desired.

27 Other Uses for CIT-6

28 CIT-6 can also be used as an adsorbent with high selectivities based on molecular
29  sieve behavior and also based upon preferential hydrocarbon packing within the pores.

30 CIT-6 is a hydrophobic material that can be used to remove some organic



10 statically at 105C for three days. The product is collected by vacuum
filtration, washed 11 wth water and dried in air at roofg besgmapat2002 and
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heat ed at 150C statically. The product is washed 19 with distilled water
and d2i ed i n LIT-@mayabnbeaspdfaithe eatalytic taddetion of the waides phivitrogen incheghs 20
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i mpr ggnat dﬂtte\%ao kytion containing titaniumtetraisopropoxide (Ti/Si =
0.02) and a 35 ’%’?%ueous sol ution of TEAOH (TEA/Si = 0.4}. The

i nprdgnated solid is treated as descr@hdatimbove i n Exanpl es 43-49. The
resulting product is CIT-6 cgogntaining titaniumin its framework. The
resulls above BfaBEHPyontadmRgCE-OHBRY ge Hsedras ¢ caralyst # pyidatiomreadtiong:) 76 j s

f f Si - US| . . ' (O . t
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PCTI US99/t 0632 than in the absence of Na+. It was also found that when
f ume@0si | precurspr{i.¢iseeompoundavkich hnder the oxidation reaction conditions is capable of

21  generating or liberating hydrogen peroxide).

22 The amount of hydrogen peroxide relative to the amount of substrate is not critical,
23 but must be sufficient to cause oxidation of at least some of the substrate. Typically, the

24  molar ratio of hydrogen peroxide to substrate is from about 100:1 to about 1:100, preferably
25  10:1 to about 1:10. When the substrate is an olefin containing more than one carbon-carbon
26  double bond, additional hydrogen peroxide may be required. Theoretically, one equivalent
27  of hydrogen peroxide is required to oxidize one equivalent of a mono-unsaturated substrate,
28  but it may be desirable to employ an excess of one reactant to optimize selectivity to the

29  epoxide. In particular, the use of a moderate to large excess (e.g., 50 to 200%) of olefin

30 relative to hydrogen peroxide may be advantageous for certain substrates.



2 source, only anorphous phases were obtained, even if Na+ is added.
Conventional 3 hydrothermal reaction (HZO Si = 20) vyi el d8 patemBErZOpHous
products as well. Wen using 4 MCM48 as a silica source, all-Si-CIT-6 is
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beta, wherein the nol ecular sieve contains zinc in its crystal franmework.
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15  substantial conversion of the substrate within a reasonably short period of time. Itis

16  gencrally advantageous to carry out the reaction to achieve as high a hydrogen peroxide

17  conversion as possible, preferably at least about 50%, more preferably at least about 90%,
18  most preferably at least about 95%, consistent with reasonable selectivities. The optimum
19  reaction temperature will be influenced by catalyst activity, substrate reactivity, reactant

20  concentrations, and type of solvent employed, among other factors, but typically will be in a
21  range of from about 0°C to about 150°C (more preferably from about 25°C to about 120°C).
22 Reaction or residence times from about one minute to about 48 hours (more desirably from
23  about ten minutes to about eight hours) will typically be appropriate, depending upon the
24  above-identified variables. Although subatmospheric pressures can be employed, the

25  reaction is preferably performed at atmospheric or at elevated pressure (typically, between
26  one and 100 atmospheres), especially when the boiling point of the substrate is below the
27  oxidation reaction temperature. Generally, it is desirable to pressurize the reaction vessel
28  sufficiently to maintain the reaction components as a liquid phase mixture. Most (over

29  50%) of the substrate should preferably be present in the liquid phase.



wherein Wis an oxide of alum num boron, gallium vanadium iron, titanium
or mxtures thereof, Mis lithiumor a m xture of |ithiumgdrsteaivet heo?2
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oxi de of zinc and having the franmework 80pol ogy of zeolite beta, wherein
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t he ridl ectBaY,786,avsmed Fobruahyed,®0h dalDaftt ariddDawig, Avhitie isdncorpbrateddiessnbgr si eve
has the topol ogy. of zeolite beta. 20 16. The nethod of claim 14 wherein the
el evdfed TEAFHERICHNISEINES0C or | ess. 17. The nethod of claim 14 wherein the
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1" Oﬁ}lléjrggen peroxide. The oxidation may either be complete, i.e., oxidizing the hydrocarbon
19  to carbon dioxide, or partial, as in the oxidation of propane to propylene. The reaction is

20  conducted under conditions that yield the desired degree of oxidation, and are known in the

21 art.

22 EXAMPLES

23 The following examples demonstrate but do not limit the present invention.

24 Example 1-25

25 Synthesis of Zn-CIT-6

26 Zn-CIT-6 reaction mixtures are prepared by the following method. After the organic

27  and inorganic cations are dissolved in distilled water, zinc acetate dihydrate is added. Next,
28  silica is added and the mixture is stirred for two hours.
29 The starting mixtures are each charged into Teflon-lined, stainless autoclaves and

30  heated statically in convection ovens. The products are collected by vacuum filtration,



30 vanadi um oxi de, iron oxide, titanium oxide and m xtures thereof, and
havi ng the framework topol ogy of zeolite beta, said net ht@iDecamiser2008
contacting the nolecular sieve with acetic acid or a m xture of acetic acid
and pyri dixgfoofos® evated tenperature 18 Decenber 2002 VOp@Qhi8dd6k3z
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23 24 25 26 27 28 29 30 for a time sufBicient to renpve essentially all of
the organic tenplate and zinc fromthe nol ecul ar sieve. 19. The nethod of
claim 18 wherein the el evated tenperature is about 60C or |ess. 20. The

met hqd of 4k b/ain Bstareiter, bhedifdday airof ré TR phR, 18 ofde?P'® AlRIle tROC t O
about 135C. 21. A nmethod of meking a crystalline material comprising ( 1)
cont &ct i svgludad acanict mpkeculas) déhe proghedt a8 heéazesitin @ir to SANG withim six haurs ard of

silicon oxjide, a squrce of zinc .oxide, a source of |ithiumor . i xture of
i t hidum BAEHaHIHaH ES igmparatuiedonix Aavrsa Anasgnads 4y Cbos tredfah idh Wa
tetraget i cat . jd o i I P xi des
of 5111 AR RHEGaE bR Biion 3 Lo\ G Bl Blea3aMBld 8 FaBLeell! 75
cont &ct i tigvdchiemdilitation andwhdhed agthi distdledovadér. Thiy procedardis rgsatdddoactisiesind
pyridine at_an el evated tenperature of about 60C or less for a tine

suf f ibci ehhre finpl materiad issdricdinag at yoom femeratyis. or gani ¢ tenpl ate and zinc from
the c¢rystal s, .and (3) contacting,the .crystal ith a solution containing a
Sour de” of i (MG He dhsvE ArotgbinR i Pradit s lecbelohy BuSiRatk B SRABA
tin @r %&Mgggvihggg@gmwg@gco]:}};}fosmoggluct produced by the nmethod of claim
18. 23. The product produced by the nethod of claim?21l. 24. A crystalline
nol e®ul ar si eve havitigOHreTHENOH 0 g¥n@H ,0600D) 1281,0etS302 adH2Pst al si ze of | ess
than one micron and a water adsorption capacity of less than 0.05 g/g of

mol 0l ar sieve. 25. A cr ystalline silicate nol ecul ar sieve having the
topol o i ' t ]

f—zeofit ta— e Grystet TS eSSt ome—gi —angd a
wat er dsE(’),‘?IB?féor 5 i '(téy pf {al essﬁt ﬂhzfr?ﬁﬁ’.'gig)gl ga% ém)U ecul gFO\dggfeve. WO
001 00430 -#@. 18| Decenper 2P02 PLCTI Up99/ 10632 || 2 26.

a crystjalline i

i npregnjating a $i
sol uti of _tety hvi a —u ati®on in._an nt_sufificient to fodm a
crystaline25 pi8diect| $avi P08 ne3q opdPBgy of lzrolite W&H:-6 HndInherdin the
wat er t eSS OP01 6 teriat Rt atto—t+srom-abagtsAsS5to—aboyt 2,
and subj ec:t?ng tpél{%i rrp?l'ggna?‘gg %s;&égrous mat eri al "J(CJVP F%/st allizi :Jg
condi tijons T hegty anfdy Ar €58.08 €[ 3T | ash1 Ne B (ST 11 Cl enty g T Of M Crygyt al s of
a materfal havimg the] topol ogy bf zé¢olite betla. 9 10 47. The nethod jof
claim 26 wher ei h0tdse h@SHPPO.OBS| 3kt ¢17sl is a2 all -silliAmorpht erial . |11 12
28. Thelnethod ¢f clal m 26| wherbin i i , in
addition to®13 :prQSCa 0.an phPle| 2RI 4 VRlohsi sting df

-y vatrech L'c‘“iilf_fﬁ ge;—z+rqoni um

oxi de. i ne oxt 48 Gnd| ekt [PE8 b 03P

§ |0.05 |055 003 |30 |135 15 CIT-6
9 |0.05 |055 [0.03 |30 [135 18 VPI-g
10 |0.05 045 |0.03 |30 |150 6 VPI-8
11 | 0.05 |055 [0.03 |30 |150 3 CIT-6
12 |0.05 [055 |0.03 [30 [150 6 VPL8
13 005 |06 (003 |30 [150 a CIT-6

A met hod of prgparing
ng the topology off zeolite|beta 3 conpriding
a.6ht p0.63 ng3the$dpodr ous erial WCIA-@n aqueouy 4
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15 16 29. The nethod of claim 27 wherein the nesoporous nateri al
MCM 48. 17 18 30. The nethod of claim 28 wherein the ngoreembes2002t eri al
MCM 48. 19 20 31. A process for converting hydrocarbons

or

is MCM 41 or

is MCM 41

conpri si n§"@8U4% i ng a hydrocar bonaceous 21 feed at hydr ocBEBSR*¥Y¥erting
conditions with a catalyst conprising ool ecular 22 sieve conprising an
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0.1

0.6

0.03

30

150

4

Unknown + CIT-
6

0.05

w» s W N

0.7

0.03

30

150

CIT-6

'NaOH used instead of LiOH.
?Silica source is Cab-O-Sil M5 fumed silica. All others are HS-30.

*Milky white mixture heated at 80°C for three hours to get a clear solution.
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Ce .. lhydrocarbon oil feedstock bodi ng above about 350F (177C) and
cont ai ni ng straight2chain and slightly branched chai n hydrocarbons
conprising contacting said ~ydroca~fion3oil feedstock in the presence of

added hydrogen gas at a hydrogen pressure of about 15-43000 psi (0.103-20.7
- MPa) under dewaxing conditions with the,patglysts%; fi44: Theeprocess of
clraim 43 wherein the nol ecul ar sieveid s predontnantlysimtehe _ = . E
hydr ogen7f or m 8945. The process of cl di rB83 Whet &L4F t he, caf gy st -iy-rf.h.er :
conprises at |east one Goup VIII10nmetal 111246. The process of claim43
wherein said catal yst conprises a l'ayered catal yst conprising al3first
ayer gompzl s Mg el BbA sttt AFbo3nd £RAIoR Aine &R Ybdbd YpirR! 2 and
a secondl4l ayer conprising an alum nosilicate zeolite whi I's nore shape

sel ect2veinsteathof Fre CTH6(ERAA, 42, Bi amdd Ti(2)stab Highiaedctibm jempetifidrd 4vay Hoe process

of clajm 31 whergej 0Gess.Ji.s a process for prepatring a | ubricating
Ok ek e Y S50, e BBl 08 S5 e atac RSP b s LAY 6

hydr ocgr bepaeRe St ZLEHSE PEX 41 18 ﬁiatn?;rhnarﬂ%l 1édeh@oill cERYERITAtRINY Zfhe is critical
hydr ocr acked oi s; and2223catal ytically devvaxi ng said effluent conprising

hydr oc acted@mationad Za-Cldipdixal 28 and 28k 24- | east about 400F (204C) and at a
gauge pressure of from about .1 S psigg 1031k5>€) t o about 253000 psi (20. 7MPa)
in the presence of added hydrogen ga he catal yst.262748. The process

of claym 47 wherein the nolBeaiHests of ZoiBaluminysidaiorpgt |y in the

hydr 4gen28f orm 293 049. The process of claim 47 erein the catalyst further
conpri%es at |Qaslutionaf ickresthylapmergumdyydroxidafiPrpnsiafe 35 wtigselutienticer 2002
WD 001904 : : . 18
10 20 91 $Pe5Y 37 gt} bR 5ok 4 sk 3 o dik elent ol o] Ohs bt i Rt 11
proceds i dihpdrateparads0560gram 96 AHNO Rt 9 HO dadith iresglting intikthire stiimed.c Thiet igfinisg
contacgiin j d i.nate ipn.the presence of added hydrqgen under _,

i some a8t @?ﬁoaéiéié sijor s anetoB &eﬁ%@xeﬁa ffor %{P%%We P orulie of
clai M0 Ydgidalif chaiged TRICGCIEABA-1RbPMRodlvePhdad R Bt cYIH) At i&tﬁc@%&%?s.f orm

52. The process of -‘claim50 wherein the catal yst furthér conprises af |east
one GHupThd produgtwas CIES comthipingrhotheaine aid alirpinnmso thetveystil frameworkaf f i nate i s
bri ghﬁ] stock. 54. The process of cl gg mSé ﬁerei n the process is a process
for i %reasi ng the octane of a hydr eedst ock to produce a product
havi ngs an i ncreased aromati cS CBhiaetién bAd Pi@gccont acting a

hydr ocar bonaceous feedstock which conprises normal and slightly branched

hydr ol:%é b &b TRA wpd ging axsstracied from the G erepased in Ergmplen$ hycon 0.1 pein
kAo ng . et DY .
T opt it SfiBlciok NGRS AR bioffie cophditiok BTGB R 1 st poridilEend

process o erein the nol ee of
aci d. 1%6. 10rmd wpteo atd3$° @ for ¢twadaps5 TheViEA@nd zine @rawxtrected fromsheCE-6,0mt thens a

G oup, VI 1 I. netal cooponent . The process of im 31 wherein the process
is a tat awpg@%ﬁﬁ&ﬁfgéggga@?ﬁ%ﬁ @wﬂgﬁtﬂ&% a hydr ocar bon
feedsgpck in a reaction zone under cpiamhpiédg cracking conditions in the
absence of added hydrogen with the catalyst. 58. The process of claim57

wher eth the nol ecul ar sieve is pexdehexsngAdsorptiont he hydr ogen form
22  The adsorption amount of vapor-phase cyclohexane (99.5%, EM) for Zn-CIT-6 is measured at

23 25°C using a McBaine-Bakr balance. Prior to the adsorption experiment, calcined éamples of
24  CIT-6 are dehydrated at 350°C under vacuum for five hours. The saturation pressure, P,, of

25 cyclohexane is 97.5 mm Hg (13.0 kPa). The adsorption is performed at a cyclohexane pressure
26  of 30 mm Hg (3.0 kPa). The amount of adsorbed cyclohexane of the Zn-CIT-6 sample is 0.16
27 ml/g. This value is slightly smaller than that of aluminosilicate beta (0.22 ml/g).
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18 Decenber 2002 WD 001 00430 -b0 PCT/ US99/ 10632 1 59. The process of claim
57 wherein the catalyst additionally conprises a | arge pog pederhbardoab! i ne
cracki ng conmponent. 3 460. The process of claim31 wherein the process is a
process for al kylating an aronmati c5hydrocarbon whi ch conprises contacting
under allrylation conditions at |east a nol ar6excess of an aromatic

hydr ocarbon with a C2 to CZp ol efin under at |east partial |iquid7phase
conditions and ir~ the presence of tbhe .Gatalyst?B961. Mrg Jprecesge«Qf o3l ai m
60 wherein the nol ecular sieve is predodinahtlly i*g the $°*°, 2 ¢¢
hydr ogen10f orm 111262. The process of « c43¥%m BQ *vhefei n*the, b efin s ,a*CZ to
C4 ol efin. 131463. The process of claim 62 wherein the aromati c hydrocarbon
and olefin are present in albholar“rati o of about 4:1 to about 20:1,
respeqtively. 161764. The process of @Eyainpleédid Wherein the aromatic
hydrocarbon is selected fromthe groupl8consisting of benzene, toluene,

et hyl Benzene, xyl ene, or ni xt udxtagtionof JEAJamd@iac The process of claim 31

wher ei,n t he pr i Lo t | at laro j .

nydr odar bon wiPer Epuh RO BERReh Bom 1ELREL Y Bbdihe AR BRI vitn
an22amo nabivtion yehitsifiag 6ol dektidacid, Al iyiaykidineand 10 hil Gvakey df 60°C fhohredidad@y, at

| east partial 23liquid phase conditions and in the presence of the '
cat al yst . 242566. The process of cl ai Exampledlr oi n the nol ecul ar sieve is
predoggi nantly in the hydrogen26f od g Pr ocess of claim 65 wherein
the aromati c hydrocarbon and the ti c29hydrocarbon are
presemt in a Alanues insertdd ifitoche produdt of Edanipde 29 byiton?dstihg the product with an
respectively. 303168. T rocess of claime65 wherein th romatic

hydr o%ar I3GREOuE S \é‘i“é’c‘{tg'g""ﬁ?%"ftﬁ’é" ﬁraoluge oFRL f?‘??g"fjﬂ-ﬁlé‘g é@‘,’“‘i‘%‘! BRE.

et hyl Benzengr aX30°€T6r orfeldafl Xt Ur es thereof . 333469. The process of claim 65
wherein the polyal kyl aromatic hydrocarbon is a 18 Decenber 2002 WO

00l 00430 PCTNS99/ 10632 -51 | dial ky/Bxemple3d. 2 3 70. The process of claim
31 V\ﬂqrei n the process is a prociss too ggﬁve_rt paraffins to 4 aromatics
whi ch"conpri ses contacti ng par af $®di ti ons whi ch cause S
parafi2i ns to gomyitmtis ixﬁerﬁmﬂtﬁtth@ﬁro&ﬁdbf&ﬁ?ﬂ@fzs’si contitihg the podubewitlll Scul ar
sieve and 6 gallium zinc, or a conpound 0 alliumor zinc. 7 8 71. The

procdds dnl 1M JiGh Biuepp solution andd Opnldeluene $§039&r68é9§smermi zi ng

R o L R S Ve s S e

cl ai 531 ankigsiebfthé huzultano predact iskoves thatditatsm isinsdried dfethie prodgetan 13

i sonerization feed conprising an arqQmati stream of xyl ene isomers or
m xt Jfes of 14 xyl ene isoners and et ne, wherein a nore nearly
equi 1§7or | umratio of ortho-, 1 2 x enes is obtained, said

procd®s conprising contacti rlg said feed under 16 isonerization conditions

wi t h 18he cat aPyR4teramsrofZn-GH -6 synthesized assin Fyampled; igcadingdhior07C inrempiteess i s

a progess.Lor i 4] j . [].S] ti. in feed
unde%%ol iogigti.(%8 m@?é’g?g%%%%%q%ﬁy 1\?\’13 T #%%8@:%?}%&%%&%8&%?9 Bif ocess
for @anvewb hogs)resuvered Im@g@?&oanwc?tﬂdﬁrcf@w@mh (écb.m&ﬂrmahgmﬂﬁﬁa@z.zs o
conpri.si ng cont acting sai ower al.cohol or_ other oxygenate ir ocar bon
under?224 H&d%ﬁ‘sm{%& sﬁ?lﬁﬁh@geHWP’H%P&M@fWI@PaQ%E%PAW@tm%WPri sing a
01 0! Aprided Forsonde QP Mo e delhur X1 1k bottle 18 a1 ShalR i ! de

sel ected FTrom al um num ox e, 26 boron oxide, galliumioxide, Tron oxide or
m xt Rdes soluboristadoniitbdibonsyringe Whe Wettadsalid ks allofed togaidoypmight Medt tiee bet a. 28

25  material is calcined to 425°C in air.

26

27 Example 33

28 Catalytic Activity

29

30 The Pd-Zn-CIT-6 prepared in Example 30 is loaded as 24-40 mesh particles into a

31  stainless steel reactor. 0.50 Gram is packed into a 3/8 inch (9.53mm) stainless steel tube with
32  alundum on both sides of the zeolite bed. A Lindburg furnace is used to heat the reactor tube.
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29 75. In a process for the reduction of oxides of nitrogen contained in a
gas streamin the 30 presence of oxygen wherein said proci@ISecefiHer P6GS
- contacting the gas streamwith a 18 Decenber 2Q02 WD 00l 00430 -52

PCTI US99/ 10632 1 nol ecul ar sieve, the inprovement conprising using as the
ol ecul ar ¥PAYRI430 1y ecul ar 2 sieve conprising silicon OXIdg: g %% de,
and an oxi de selected from al um num 3 oxi de, boron oxi de, galllun1oxide,

i ron oxide, vanadi um oxi de, zirconiun1o§5de, tin 4 oxide or mxtures

t hereof and having the franmework topol ogy of zeolite beta, wherein 5 the
nol ecul ar sieve contains zinc inits crystal framework. 6 7 76. The process

of cl 3i MmA&iwh % iatrBdsord InteRhEFeALRF tubk QY 8) 6FHimiang aflat eriefprésBhrRl Thens 8
capabl e of catalyzing the reduction of the oxides of rogen 9 10 77. The

. proce@s aktagbrisiested whahout 372%% anéaéD/SOS(wé\bemd of ofhba«’nte apd 3ramsthylpestane

t here 11 12 78,. The process of cl in the gas streamis the

exhaugt s ﬂrétéﬂﬂus?datp&ﬁtrmwtfzateaﬁgm@mlen ?1%‘?%8 5 mpde ving BrolEhod of

renDV|ng ic 16
sﬁd‘% 6:@6&%@%9{{99;@9%” il lg?ar?gi' pekis aef 1dh1‘?|ﬂh‘%h e

corrpound wat er risi e m xture w an all-silica

nol ecyl arinfrédsdtione AtBOOTRN(4RMEC)f dndmOuniniites op etregly tinf catatyst gives #2¥%acongersionst al
size |l ess than one 18 mcron and a water adsorption capacity of | ess than
0.45 §/ g Wﬁhﬂmme@H%&b@na@@utié% womglics, ASnisemerdzediCaaadwhing olefige figmor gani ¢
conpounds xt oy e of |qu id orga ounds an

conpr :-}5| n%fhé’ lgacatrpon Jflf“?‘nrg 54 xet LPECH £ ﬁ" ge(f‘r%rpé% &I qpeprsgreggﬁ.g?qrgaﬁlgnan
oxi degof sfidithePRomen Oxi de of zinc and, opti onaI ly, an oxide selected 23
from al um num oxi de, boron oxide, gallium oxide, iron oxide and m xtures
there@f, 24 and having the frarrevvor k__a_xp_@_gy of zeolite beta, wherein the
nmol ecul ar si eve 25 i rarrework 26 AA@.AF
AFn Ban A . Al@A :
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3 The reaction mixture is charged into a Teflon-lined, stainless steel autoclave and heated

4  statically at 140°C for three days. The product is collected by vacuum filtration, washed
5 with water and dried in air at room temperature. In order to remove occluded molecules, the
6 as-made sample is calcined in air at 550°C within six hours and maintained at this
7  temperature for six hours. The product is identified as MCM-41 and designated Si-1-MCM-
8 4l.
9 Example 36

10 Synthesis of Si-MCM-41

11 Concentrated H,SO, (1.2 grams) is added dropwise to 20 grams of sodium silicate (10.8

12 wt.% Na)0, 27.0 wt.% SiO, and 62.2 wt.% H,0) in 42.8 grams of water under stirring.

13 Next, 16.8 grams of C,,TMABr in 50.3 grams of water is added to the solution and the

14  resulting mixture is stirred for two hours. The resulting gel has the composition:

15 Si0, : 0.26 (C,,TMA),0 : 0.39 N2,0: 0.14 H,SO, : 0.51 HBr: 62.5 H,0.

16  The reaction mixture is charged into a Teflon-lined, stainless steel autoclave and heated

17  statically at 120°C for three days. The product is collected by vacuum filtration, washed

18  with water and dried in air at room temperature and calcined in air at 550°C within six hours
19  and maintained at this temperature for six hours to remove the organic molecules. The

20  organic molecules occluded in the pores of the material are also removed by contacting the
21  as-made sample with 1M HCI solution in diethyl ether at room temperature. The product is

22  identified as MCM-41 and designated Si-2-MCM-41.

23 Example 37
24 Synthesis of MCM-48
25 NaOH (0.8 gram) is dissolved in 44 grams of water. To this solution is added 8.89

26  grams of C,;TMABr and finally 8.33 grams of TEOS is added to it. The resulting mixture is
27  stirred at room temperature for two hours. The mixture has the following composition:

28 Si0, : 0.61 C,;TMABr : 60 H,0 : 0.5 NaOH : 4 EtOH.

29  The reaction mixture is charged into a Teflon-lined, stainless steel autoclave and heated

30 statically at 105°C for three days. The product is collected by vacuum filtration, washed
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3 product is identified as MCM-48.

Example 38
Synthesis of Al-Containing MCM-41
2.4 Grams of 29 wt.% NH,OH solution is added to 26.4 grams of 29 wt.%
C,sTMACI solution. To this, 0.37 gram of sodium aluminate (54 wt.% Al,O,, 41 wt.%

Na,O, 5 wt.% H,0) is added and the solution is combined with 2.3 grams of TMAOH5H,0,

O 00 3 &N b

20 grams of tetramethylammonium silicate (10 wt.% Si0,, TMA/Si = 0.5) and 4.5 grams of
10  fumed silica (Cab-O-Sil M-5) under stirring. The resulting gel composition is:

11 SiO,:0.02 AL O, : 0.02 Na,0 : 0.11 (C,,TMA),0 : 0.13 (TMA),0 : 0.09 (NH,),0 : 0.22

12 HC1:19.3 H,0.

13 The reaction mixture is charged into a Teflon-lined, stainless steel autoclave and heated

14  statically at 135°C for three days. The product is collected by vacuum filtration, washed

15  with water and dried in air at room temperature. In order to remove the occluded molecules,
16 the as-made sample is calcined in air at 550°C within six hours and maintained at this

17 temperature for six hours. The product is identified as MCM-41 containing aluminum in its

18  framework, and is designated AI-MCM-41.

19 Example 39
20 Synthesis of B-Containing MCM-41
21 A mixture of 1 gram of fumed silica (Cab-O-Sil MS) and 6.4 grams of water are

22 mixed under vigorous stirming. After ten minutes of mixing, a solution of 3.3 grams of

23 C,,TMABrin 21.7 grams of water is added to this slurry. After another ten minutes of

24  stirring, a third solution containing 2.9 grams of tetramethylammonium silicate solution (10
25  wt.% Si0O,, TMA/Si = 0.5) and 1.4 grams of sodium silicate is added to the slurry. H;BO,
26  (0.034 gram) is added and the mixing continued for 30 minutes. The resulting gel has the
27  composition:

28 Si0, : 0.02 H,BO, : 0.16 C,; TMABr : 0.085 Na,O : 63 H,0.

29  The reaction mixture is charged into a Teflon-lined, stainless steel autoclave and heated

30 statically at 100°C for one day. The product is collected by vacuum filtration, washed with
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8 6.24 Grams of tetraethyl orthosilicate (TEOS), 0.16 gram of vanadyl acetylacetonate,

9 9 grams of ethanol, and 1.8 of isopropy! alcohol are mixed together (Solution A). A second
10 solution (B) contains 1.5 grams of dodecylamine (C,,A), 0.6 gram of 1 N HC} and 19 grams
11 of water. Solution A is added slowly to Solution B under vigorous stirring. The resulting
12 reaction mixture has the following composition:

13 Si0, : 0.02 VO(acac), : 0.27 C,A : 0.02 HCI : 36 H,0: 10.5 EtOH : 1 iPrOH.

14  The mixture is stirred at room temperature for 12 hours. The product is collected by

15  vacuum filtration, washed with water and dried in air at room temperature and calcined in
16  air at 550°C within six hours and maintained at this temperature for six hours to remove
17  organic molecules. The product is identified as MCM-41 containing vanadium in its

18  framework, and is designated V-MCM-41.

19 Example 41
20 Synthesis of Zr-Containing MCM-41
21 Solution A is prepared by mixing 10.42 grams of TEOS, 0.47 gram of zirconium

22  propoxide (70 wt.% solution in 1-propanol). A second solution (B) contains 4 grams of
23 octadecylamine (C,;A), 15 grams of ethanol and 27 grams of water. Solution A is added
24  slowly to Solution B under vigorous stirring. The resulting reaction mixture has the

25  following composition:

26 Si0, :0.02 Zr0, : 0.3 C;;A : 30 H,0 : 10.5 EtOH : 2.5 PrOH.

27  The mixture is stirred at room temperature for 12 hours. The product is collected by

28  vacuum filtration, washed with water and dried in air at room temperature and calcined in
29  air at 550°C within six hours and maintained at this temperature for six hours to remove

30 organic molecules. The product is identified as MCM-41 containing zirconium in its
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14 Examples 43-49
15 Synthesis of CIT-6 from Mesoporous Materials
16 Calcined, mesoporous materials are each in turn impregnated with 35 wt.% TEAOH

17  aqueous solution and dried at room temperature for 12 hours. The resulting powder is

18  charged into a Teflon-lined autoclave and heated at 150°C statically. The product is washed
19  with distilled water and dried in air at room temperature. In order to remove the occluded
20 molecules, the as-made sample is calcined in air at 550°C within six hours and maintained at
21  this temperature for six hours. The organic molecules occluded in the pores of the as-made
22 sample are also removed by contacting the as-made sampie with acetic acid at 135°C for two
23 days. '

24 A typical procedure is as follows: 0.1 gram of calcined Si-MCM-41 is impregnated
25  with 0.3 gram of 35 wt.% TEAOH aqueous solution (TEAOH/Si = 0.4) and dried at room
26  temperature for 12 hours (H,0/SiO, molar ratio is about 1.5). The resulting powder is

27  heated at 150°C for one week in an autoclave. The yield of crystalline solid afier calcination

28  is about 80%. Conditions for specific materials are shown in the table below.

29
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6 The as-made materials are then calcined to remove the TEA cations.

7 Example 50

8 Synthesis of Ti-Containing CIT-6

9 Calcined Si-MCM-41 is impregnated with a solution containing titanium

10 tetraisopropoxide (Ti/Si = 0.02) and a 35 wt.% aqueous solution of TEAOH (TEA/Si = 0.4).
11 The impregnated solid is treated as described above in Examples 43-49. The resulting

12 product is CIT-6 containing titanium in its framework.

13 The results above clearly indicate that a highly crystalline all-Si-CIT-6 is formed

14 from Si-MCM-41 using TEAOH as the organic template (or structure directing agent).

15 When Na' was added to the reaction mixture, it was found that all-Si-CIT-6 is formed faster
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7  can also be used to prepare CIT-6.
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5 crystal framework.

6
7 2. The molecular sieve of claim 1 wherein the oxides of silicon and zinc are the only
8 oxides in the framework of the molecular sieve.

9

10 3. A molecular sieve having the topology of zeolite beta, and having a composition, as

11 synthesized and in the anhydrous state, in terms of mole ratios as follows:

12 Si0,/Zn0O 10-100

13 M/SiO, 0.01-0.1

14 Q/Sio, 0.07-0.14

15

16 wherein M is lithium or a mixture of lithium and another alkali metal; and Q

17 comprises a tetraethylammonium cation, wherein the molecular sieve contains zinc in
18 its crystal framework.

19

20 4. A molecular sieve comprising silicon oxide, zinc oxide, and an oxide selected from
21 aluminum oxide, boron oxide, gallium oxide, iron oxide, titanium oxide, vanadium
22 oxide, zirconium oxide, tin oxide or mixtures thereof and having the framework

23 topology of zeolite beta, wherein the molecular sieve contains zinc in its crystal

24 framework.

25

26 5. Themolecular sieve of claim 4 comprising silicon oxide, zinc oxide and aluminum
27 oxide.

28

29 6. The molecular sieve of claim 4 comprising silicon oxide, zinc oxide and boron oxide.
30
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17 its crystal framework.
18
19 10. A method of preparing a crystalline material comprising an oxide of silicon and an
20 oxide of zinc and having the framework topology of zeolite beta, wherein the
21 molecular sieve contains zinc in its crystal framework, said method comprising
22 contacting in admixture under crystallization conditions sources of said oxides, a
23 source of lithium or a mixture of lithium and another alkali metal and a templating
24 agent comprising a tetracthylammonium cation.
25

26 11. The method of claim 10 wherein the source of the alkali metal contains no alkali metal
27 other than lithium.

28

29 12. The method of claim 10 wherein the source of alkali metal contains lithium and

30 another alkali metal.
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) ) ))*dD; c selected from zinc oxide, aluminum oxide, boron oxide, gallium oxide, iron oxide,
titanium oxide, vanadium oxide, zirconium oxide, tin oxide, or mixtures thereof,
said method comprising contacting the molecular sieve with acetic acid or a mixture
15 of acetic acid and pyridine at elevated temperature for a time sufficient to remove

tetracthylammonium organic template from the molecular sieve.

15. The method of claim 14 wherein the molecular sieve has the topology of zeolite
beta.
20

16. The method of claim 14 wherein the elevated temperature is 60°C or less.

17. The method of claim 14 wherein the elevated temperature is from about 80°C to
about 135°C.
25
18. A method of removing an organic template from the pores of a molecular sieve and
at the same time removing zinc atoms from the framework of the molecular sieve,
wherein the molecular sieve comprises an oxide of silicon, an oxide of zinc and,
optionally, an oxide selected from aluminum oxide, boron oxide, gallium oxide,
30 vanadium oxide, iron oxide, titanium oxide and mixtures thereof, and having the
framework topology of zeolite beta, said method comprising contacting the
molecular sieve with acetic acid or a mixture of acetic acid and pyridine at elevated

temperature
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10 under crystallization conditions a source of silicon oxide, a source of zinc oxide, a

11 source of lithium or a mixture of lithium and another alkali metal and a templating
12 agent comprising a tetracthylammonium cation until a crystalline material compnised
13 of oxides of silicon and zinc and having the topology of zeolite beta are formed, (2)
14 contacting the crystals with acetic acid or a mixture of acetic acid and pyridine at an
15 elevated temperature of about 60°C or less for a time sufficient to remove essentially
16 all of the organic template and zinc from the crystals, and (3) contacting the crystals
17 with a solution containing a source of aluminum, boron, gallium, iron, titanium,

18 vanadium, zirconium, tin or mixtures thereof.

19

20 22. The product produced by the method of claim 18.

21

22 23. The product produced by the method of claim 21.

23

24  24. A crystalline molecular sieve having the topology of zeolite beta, a crystal size of less
25 than one micron and a water adsorption capacity of less than 0.05 g/g of molecular
26 sieve.

27

28  25. A crystalline silicate molecular sieve having the topology of zeolite beta, a crystal size

29 of less than one micron and a water adsorption capacity of less than 0.05 g/g of

30 molecular sieve.
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20 31. A process for converting hydrocarbons comprising contacting a hydrocarbonaceous

21 feed at hydrocarbon converting conditions with a catalyst comprising a molecular
22 sieve comprising an silicon oxide, zinc oxide, and an oxide selected from aluminum
23 oxide, boron oxide, gallium oxide, iron oxide, vanadium oxide, zirconium oxide, tin
24 oxide or mixtures thereof and having the framework topology of zeolite beta.

25

26 32. The process of claim 31 wherein the molecular sieve is predominantly in the hydrogen
27 form.

28

29  33. The process of claim 31 wherein the molecular sieve is substantially free of acidity.
30
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1 34. The process of claim 31 wherein the processisa hydmcx:acldng process comprising
2 contacting the catalyst with a hydrocarbon feedstock under hydrocracking conditions.
3
4 35. The process of claim 34 wherein the molecular sieve is predominantly in the hydrogen
5 form. ’
6
7 36. The process of claim 31 wherein the process is a dewaxing process comprising contacting
8 the catalyst with a hydrocarbon feedstock under dewaxing conditions.
9
10 37. The process of claim 36 wherein the molecular sieve is predominantly in the hydrogen
11 form.
12
13 38. The process of claim 31 wherein the process is a process for improving the viscosity
14 index of a dewaxed product of waxy hydrocarbon feeds comprising contacting the catalyst
15 with a waxy hydrocarbon feed under isomerization dewaxing conditions.
16
17 39. The process of claim 38 wherein the molecular sieve is predominantly in the hydrogen
18 | form., ’
19
20 40. The process of claim 31 wherein the process is a process for producing a C,,, lube oil
21 from a C,,, olefin feed comprising isomerizing said olefin feed under isomerization
22 conditions over the catalyst.
23
24  41. The process of claim 40 wherein the molecular sieve is predominantly in the hydrogen
25 form.
26
27 42, The process of claim 40 wherein the catalyst further comprises at least one Group VIII
28 metal.
29 ' ‘
30 43. The process of claim 31 wherein the process is a process for catalytically dewaxing a
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hydrocarbon oil feedstock boiling above about 350°F (177°C) and containing straight
chain and slightly branched chain hydrocarbons comprising contactirig said hydrocarbon
oil feedstock in the presence of added hydrogen gas at a hydrogen pressure of about 15-
3000 psi (0.103-20.7 MPa) under dewaxing conditions with the catalyst.

The process of claim 43 wherein the molecular sieve is predominantly in the hydrogen
form.

The process of claim 43 wherein the catalyst further comprises at least one Group VIII
metal.

The process of claim 43 wherein said catalyst comprises a layered catalyst comprising a
first layer comprising the molecular sieve and at least one Group VIII metal, and a second
layer comprising an aluminosilicate zeolite which is more shape selective than the
molecular sieve of said first layer.

The process of claim 31 wherein the process is a process for preparing a lubricating oil

which comprises:

hydrocracking in a hydrocracking zone a hydrocarbonaceous feedstock 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 gange pressure of from about 15 psi (103kPa) to about

3000 psi (20.7MPa) in the presence of added hydrogen gas with the catalyst.

The process of claim 47 wherein the molecular sieve is predominantly in the hydrogen

form.

The process of claim 47 wherein the catalyst further comprises at least one Group VIII
metal.
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3 isomerization dewaxing conditions with the catalyst.
4
5 S51. The process of claim 50 wherein the molecular sieve is predominantly in the hydrogen
6 form.
7
8 52. The process of claim 50 wherein the catalyst further comprises at least one Group VIII
9 metal.
10
11 53. The process of claim 50 wherein the raffinate is bright stock.
12
13 54. The process of claim 31 wherein the process is a process for increasing the octane of a
14 hydrocarbon feedstock to produce a product having an increased aromatics content
15 comprising contacting a hydrocarbonaceous feedstock which comprises normal and
16 slightly branched hydrocarbons having a boiling range above about 40°C and less than
17 " about 200°C under aromatic conversion conditions with the catalyst.
18

19  55. The process of claim 54 wherein the molecular sieve is substantially free of acid.
20

21  56. The process of claim 54 wherein the molecular sieve contains a Group VIII metal

22 component.

23

24  57. The process of claim 31 wherein the process is a catalytic cracking process comprising
25 contacting a hydrocarbon feedstock in a reaction zone under catalytic cracking

26 conditions in the absence of added hydrogen with the catalyst.

27

28  58. The process of claim 57 wherein the molecular sieve is predominantly in the hydrogen
29 form.
30
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29

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

30

31 68. The process of claim 65 wherein the aromatic hydrocarbon is selected from the group
32 consisting of benzene, toluene, ethylbenzene, xylene, or mixtures thereof.

33

34 69. The process of claim 65 wherein the polyalkyl aromatic hydrocarbon is a
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24 conditions to produce liquid products with a catalyst comprising a molecular sieve
25 comprising silicon oxide, zinc oxide, and an oxide selected from aluminum oxide,
26 boron oxide, gallium oxide, iron oxide or mixtures thereof and having the framework
27 topology of zeolite beta.

28

29 75. Inaprocess for the reduction of oxides of nitrogen contained in a gas stream in the

30 presence of oxygen wherein said process comprises contacting the gas stream with a
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76.

717.

78.

79.

80.

-52.

molecular sieve, the improvement comprising using as the molecular sieve a molecular
sieve comprising silicon oxide, zinc oxide, and an oxide selected from aluminum
oxide, boron oxide, gallium oxide, iron oxide, vanadium oxide, zirconium oxide, tin
oxide or mixtures thereof and having the framework topology of zeolite beta, wherein

the molecular sieve contains zinc in its crystal framework.

The process of claim 75 wherein said molecular sieve contains a metal or metal ions

capable of catalyzing the reduction of the oxides of nitrogen.

The process of claim 76 wherein the metal is copper, cobalt or mixtures thereof.

The process of claim 76 wherein the gas stream is the exhaust stream of an internal

combustion engine.

A method of removing liquid organic compounds from a mixture of liquid organic
compounds and water, comprising contacting the mixture with an all-silica molecular
sieve having the framework topology of zeolite beta, a crystal size less than one

micron and a water adsorption capacity of less than 0.05 g/g of molecular sieve.

A method of removing liquid organic compounds from a mixture of liquid organic
compounds and water, comprising contacting the mixture with a molecular sieve
comprising an oxide of silicon, an oxide of zinc and, optionally, an oxide selected
from aluminum oxide, boron oxide, gallium oxide, iron oxide and mixtures thereof,
and having the framework topology of zeolite beta, wherein the molecular sieve

contains zinc in its crystal framework.



