WD 2008/ 016456PCT/ US2007/ 015387 MOLECULAR SI EVE COVPCSI TI ON (EMM 10), I TS
METHOD OF MAKI NG AND USE FOR HYDROCARBON CONVERSI ONS FI ELD 5Thi s

i nvent i orwoebesias4sso a novel nol ecul ar sieve conpositi orCrESML0)5382 et hod
of making thereof and the use thereof for hydrocarbon conversions. In
particular, this invention relates to a novel MCM 22 fam |y nol ecul ar sieve
conposition, a nethod of nmeking thereof and the use thereof for hydrocarbon
conversi ons. BACKGROUND OF THI' S DI SCLOSURE Mol ecul ar sieve materials, both
natural and synthetic, have been denonstrated in the past to have 10
catalytic properties for various types of hydrocarbon conversion. Certain
nol ecul ar sieves, zeolites, Al POs, nesoporous naterials, are ordered,

porous crystalline materi al s havi ng a delinite crystalline structure as
determ ned by X-ray di ffractl on (XRD) Wth| n the crystal i ne nol ecul ar
sieve material therea RSIE yiF EMN -6 8). 1H AT

i nterconnected by adWMR‘i‘JlN@fAﬁB@@@%b%ﬁ?nﬁébﬁﬁsoﬁwﬂvﬁﬁéﬁ%es and pores
are uniformin size™wthin a Specl f1c nolecular steve material. Because the

di mensi ons of these pores are such as to accept 15for adsorption nol ecul es
of certaFIEL® nensions while rejecting those of |arger dinensions, these

mat erqg al s haveh.eﬂmtlbloreka&s h@hqvmexaq&uecmls&wéoa{poﬁthcﬂ\(emm NG idiiRd U nhdiQRkréon a

variety of, industri i eves c{?»?
nat ur al Crlh use g[%ﬁrecff{%or h?éroca%on conversmna In \})artmtﬁ'%r tnls ]gnven lon ie%(es? a nov Eflfamlly

crystall i“ﬁ’éc"éﬁf F'F‘f?é?‘é%"s‘t‘%é%thgﬁ’ Pf%%@e%fﬁn%e d%é‘ﬁfq“ﬁéﬂhyé‘:?cqﬂ?"g|C€P"er5'°“s
t hree- di gRERCHMINDS HRTRMO Ds@lo %!l?é and Periodic Table Goup 13.el ernent

oxi de (e~ Qg., ALU4). Ihe teiranedra are cross-|linked by the sharin

oxygen atons 2B CHYRBYPAHES gl BUE 2phehaicana e RSl TenYrEhihhe &“é" have
al umhunjataiid psipkiticofyr areRs tybo @y dreqartat genyersion. ICeftain Tiwdecelhresitveso venlin o4 PO,
the tetr abREsrausCRRbRIsN R JorkdAa, %@@pcr;t@auﬁ,leanaatals(&vgo a @elfm’ee E}W@lhdesst:b&hr@rh@ed

by the i Q(El i é)lr;ly J(-ragldbf?r c?oyé&%l)t\ﬁ;thmatthg?rg'slté?lnrie mo rull?e{xs%v matergll lgerggrgg ’lar%ed)umber

al kali netal or fi'ne

wher ei n pHaviighish gray bhigtecpyggredy agrehes Af Ch("@‘e’(j or " POESURVESFLEAYities é“dtﬁ‘?t?s A MBI of
vari ous @adize ®iin aSsg&lficasoldctilar SER2 ndirial. Ie2alie thNaleensK‘rhs of0thesk poresl a8 @@ to h&@ept
uni t Ys 2m&sgr%H(LnarBolé:lugygﬁcerttma1mt=:|j|sQQS %eré_]gc@itlé B0k op la%@xtﬁlnyn%fo& lh@&lnlrﬁqr:@a@n%e()f

the naturall'y 'occurring or synthetic crystalTine I"ecul ar sieves. Exanpl es
of these“‘i‘?&? Pt '§‘§WP?Fc|"1?&é”'Tré'f’§f‘é pore “2%’6? fragrariety ?ft'?éjr“ﬁ‘éadi"&feésebore si ze
zeol it es, and Ssdmhéleqlar gevee dbintregiral dhiegethatieoineltdes: widd vdriewyi af ppsidteyipenamag

descri beelryitmme%mca& eﬁesezsemtie; &n 5¢ QBB & ril)iNGSe-dimEi®nal WamEvorlVEY 6, anDperldd.c

a son anq b?hG oup qI men okld&lez sev ISQ ThFeI t]:at;a ecgdért Icg)ss’ lm%ool%y’ Thmagl’b (I)fsox gen apc%s
i ncor por af ed by’ reféerend Fdrgd pore Zeol i té genera "% pore

of at |ezv§%rebab 9t'°7°fptlea?ia C‘rfﬁ@lladl@@emﬁ_g a&wmuwmndwatwmo oagﬁn athEA”aThﬂ
MOR f r amematokalényer tiectetraht@s coplaldMThe G R SSdlddtentqE.g. Zaahihie) iNedmBel btk iédlusion

Exarrpl es |n0tt|e Lr@{tzg%f pg{tﬁn Zfﬁroc!xlcu;lﬁ§ 'pll?)ﬁ)lnugneallgﬁ;r?e'taﬁ &v anoaﬁganr%téahﬁlnetglecql 6nt ?hchan be
VPI -5, zeolite V. zeol An_internedi ate pore size

zeolite é’é’heé?’eﬁlvﬂh ES f%{"’p’éi“é Gé‘?“fg F‘F‘BFH* %Gﬁ‘"g’“ﬂ) foohs 'é‘é’kbe”t‘ﬁé{?{"’élb%?ﬂ?m?“% %&nd
i ncl udes H'.fGaf 72eSe& 1@ Ne’, KIvBt Li', fdeiaual BU@ity- MTT, MFS, AEL, MO, HEU, PER, MAW and
TON £s amewor K My/deelaZskd ttnasné Améz@ommmasyslb @HA1u0E an QD tie @ NIOYTBRGHAE b §hthetic
Exsﬁ/{.rrglzesﬁ)%%}? Blgztlg QFT‘IQI %e\?ets pl?xf%p é? |Zg(§ %lllnéle lI leﬁ‘;??eo%éwmtbrmzegatf O{el stizee
has a poF@“?f Ao %"raﬁrﬂf”éﬁiﬂ}f“ Fhegegepli eé%‘? t'eer'fawtyamdescreed/xnaﬁ&?sPﬁ%qoﬂaésamefver#
exanpl e, T@HA, e&RW. HKRlgier] BVH. S, andRTh. BioNotHes rAtader Fiftly RalitioR @00 &, ahich \WRRZeby

Commi ssi | At o ge i . ;
50081 o1 6 La i BR Lk B AONTHE Bl @fﬁ'gml“@% A2 PP 1eaR OBy 2R Ghd bBidass VL,

Ao 85 VBl ke FRts Stk PREA, R MK, ok B SHABALTUEAC B o oot
gnel ini télomﬁcLCB(DreNExalanleb o Ilarg¢®pt6|¢®iltqsirelude mazzite, offje®e, zfditednVPND zedlileBFediBOX,

r eger st Qm@gaﬁJnM %E@' Ad AR Gble 3ize LAY BenCAINPIAS b bérQElzle-o t8rA RBaxeMariBbhcd
and its synthe fom a hygdeot t £ SAntRNi

hexamnet h%I TP es for, examf’gaﬂl:j:g r\ggrfpn%'{ucr)idﬁg-‘F H\\IIIVEQ h ac & 41 le%&elCtW\g é’ader N
for synt Ffers?vsor'bfypf m@hmwsec Qamgissipy peAtolilgdYongndgyre)s Bramplep ik mirendfprcaited fitene
i S abso taughinclhidyrzonse, 2sm-siy pshes) acat22cdiealital | ahdglicamt 2.calindill psle@iceSeoMEMSs22

(U.S. Patent;,Noom, ébo%54;&33é)s tﬁa’ﬁ%m% e(nh’ émdfa%o?%mlal@ cp@x ?e%@ :é:7 5;25\1 /éoo 2

nol ecul ar gieve co t.1 on referred as zeol (U

Pat ent NGTAL2ES80TE g%: Z‘T°§“§9H’t”h‘é§f’%’&“’r"} o rﬁ%‘“ﬁi}'&?‘ﬁi‘ﬁ@fﬁh&xw%ﬁé’? F’B‘H‘ *?ﬁr%&e&‘r“%s
cont ai ni ng an adamant ane quaternary amoniumion. U S. Patent No. 6,077,498
refers to a crystalline nol ecular sieve conposition of 10matter nanmed | TQ

| and its synthesis froma hydrothermal reaction m xture containing one or
a plurality of organic additives. The term"MCM 22 fam|ly material”
(or ' naterial of the MCM 22 fam |ly" or "nol ecul ar sieve of the MCM 22

s =



in three-di nensi onal space to describe the crystal as described in the
"Atlas of Zeolite Framework Types", Fifth edition, 2001, the entire content
of whi ch we 2oesa6436r at ed as reference; (ii) nolecul ar siperas2wa@des3BT om a
common second degree building block, a 2-dinensional tiling 20of such MW
framework type unit cells, form ng a "nonol ayer of one unit cel

t hi ckness", preferably one c-unit cell thickness; (iii) nolecular sieves
made from common second degree buil ding bl ocks, "layers of one or nore than
one unit cell thickness", wherein the |layer of nore than one unit cel

t hi ckness is made from stacki ng, packing, or binding at |east two

nonol ayers of one unit cell thick of unlt cells 25 having the MW
framewor k topol ogy. The stacking of such?second degree buil ding bl ocks can
be in a regular fashion, an irregular fashion, a random fashion, or any
conbi nat ineiadet bxemeafsm-zars/a(pbwy saPecH 2K-18, mnmﬂez hyzrary m(egmleao areolitamdom
2-d|nen5ﬂ9top ?&héﬁd%ﬂﬁﬂﬁéRﬂﬁbl?%ﬂ?&ﬂﬁ&h&& of unit cells having the MW

f r amewor g g materials are characteri zed cpé/

havi ng an X- r &y B8 Nt 180D P A Caeyi ?Fd?‘ﬂ?g“"ﬁr SIS SRTRRY AR Mg erpmed FSH-3
12. 410. 2&d i spiftkedis BFm arhgdi@thdr2dOre@onAnigsire @neining iheXamethyeremimee eh @ganic compound
as- sysit h@ﬁ,uz&d)as d.Téaﬁng\é%M 202 sinam,li & BN €58 (8. s BYenal S 8,385690 ) BeAGeMy e ZffindY

havi ng a frac ern udi n I a

15”410, Ssd et ks e GRURE Rl B ST M IPASS BTG Madhp amanane
as- synt hés (B dptentTie 5236, 3755) i fnpiefa;@tr SipYe compesitign etimetsr edfpiied & Bragdite $3e25 (US.
nol ecul apai&k awe 4826, s@btlalspﬁﬁksaw shia g ay dloth@@RNieadies r,uﬂuﬂagcohiammg an3&damargplaa
doubl et gJateﬁlg{;p%m%m e V e%@e@p&o Sl abd .%grsataq sl "‘%ﬁe Sk co%q,u; Rnes

with a s¢intil'lation counter and associ ate er as ECtIOH

syst &  WEtERFIdsI TRE) BHGHS etep TR D drotharhe| S?a‘i“ﬁ’bmiﬂ'ﬁ R Qe &5 8 PIEBEl n
U S. Pabrgadioaddidiy@@54, 325), PSH 3 (described in U S. Pat No. 4,439, 409),

SSZ-25 (descr hedmh v fﬁ’.ﬁﬁ mMral”‘tor&gﬁteﬁﬁz}me FRi-bo fad%cgrlnhddcmam siERRaN

Pat ent . L bed in U S. Pat
2008/012@5@% [‘Jé’éévd? %%‘@g}* ydess 077, 498), 1TQ 2 (descrl bed in
| nt er nat i onal (Pat ermoldulb sievestrhagn e a cyEp/firsE 2%6 crysiipIgyildippeaki prtrell pving

I ntenpati onal Pat enke MWW in@aévBopRogy N2 O &4 7Batial Avalvieant(ol &6 ivhieilisitined

U S Pat. No. 5,25 %[;MQ P 2 d
MCM 56 (descri bed qn %lee)d'm gﬁgggggglé%g%&?? H?ﬁease%%?nrbgp g:noﬁ‘% e%‘gg %ﬁieo‘f}@

patents are incor pd’rr%i‘?eé"d”%@‘lﬂ@f n P disioay 2094 e the sepiire conieny BeVHipl cBreaoEtdt He
MCM 22 fam |y nol ectfeancesi eves descri bed above are distinguished from

conventional L@y ge RMGIZEQk] &,gaea,lokyé BhkRR s&atdadegéé &..xdfnulataclaa zrzmdamat Blingl N
t hat he MCv 22 mat ”Tg W%% wo;k tr | nu%ll "é'”s t%'rcngra?n Qr?oer‘x%)ﬁéer ol' ne unllgcer?I t‘nckness”

conndhi cate with. t H TR pore-sys ar sreve.
The zeolitie materirdfeadegicgrat ed thigknesie | ZA- SC as bei ng of the MAW

topol ogy are ighti [LageeraedevaaﬁaareifahascomioﬁEbchauﬁgkmnpmgelosk}csua@esﬁ ofbrieSr Agre
fromthe presence qf, bat ng‘pellg‘lng?l;s% %}Pﬁﬁtﬁqa%# &9§oéer ﬂigkfoxétu%@%w%ﬂfé&%qpkhée

Framewor k Types cl asses namne s as_havin
sane topol ogy: Mo stglsing, pa‘f"’f'@‘.’f""‘ﬁ?i&t lgast tyg gnogalgyerscpf one unit cell th*Fﬁé

fam Ry nol ecul ar sibevies tha & Wokarwbduelozp The stackifzidf such secondadegee Yuilging blocks
hydrocarbon conver sipie pﬁ @qegme&asm%% D810 TrasME 22 Rnd o ThakBor T8} BHULRMbinSdidV €
are MCM 22, MCM 49, mel\r/g(l)l}/t | TQ- 1, PSH 3, SSzZ-25,and ERB-I . Such nol ecul ar
sieves are useful for a’Iok | ation of aromatic conpounds. For 15 exanpl e,

U.S. Patent N6iV)6, 93‘8“?Kﬂs“ti’le%'e?d8§é3"yae$lﬁb%‘é§’§°ﬁ‘éTd"‘mﬂdemb?rﬁ’gj raenﬁe%éﬁ"wgnaa?"ed
aromati ¢ compound, qraﬁﬁ.teuuhaarngwewvwrfame@ﬁrﬁpfpblsgmg the step of contacting a

pol yghkyl at ed g Wb& fz&q awaqls J. tm%é% m.ﬂgg#x%}omaic&n%gm&a@dd.ugg.er

at least parti a se condi tions an resence of
transal kyPaPe ar?xe"ataéﬂ%ﬂf 035 S prddd t’ﬁ%*orpdr@éf‘f&'ﬂséf‘g‘d’ SEGRACT & YBHPEER
wher ei n tMEML2 &nsiainieerialt mayalgeteahaysterized ivp havirgsin X-my siffeacéonphtteat indleding d-speging

differ entmaglw% @I 4:b D8 6. $53lé|5$=£0 @Iaﬁyfmowﬁﬁgtr&ngemr mcmtem asrwn@@yiear The X-
sieves is s beta,. zeol a_ mat erllﬁ

navi ng_ arut TRy BiOHY PRLLT ORBETE Qhrr T P g bl g i o e KL

6. 90315, aphsqEbEr7ofgerber3as Al igcidpnt rpghggr_n ‘prsipsdiffractometer eqmmwnh_e pplntr{}@tpon cgynter N@
6, page 2&dcihdi3cdmddfdBhs g Dilectibn bye@m. (Matekthis Bblbiy, wahe MEM B2 Homy atidde MCM-22
Mcr opor ?&%%ﬁg:pml\%sso B ﬂ(ljlsti %T‘é‘%)l @Hs:?q(dygl'lbedﬁlg Ul\ﬁ%gteNngséing%O&lszS (gé/scr%ed Hl

Lee, C reporte 2
MOM 22 mol-Edat AP %??éxﬁé”s%?ﬂégﬁs%’ad ByEuEgPeRa Rl 99- 9503980 & 'oidrfé?*rf&r" U.S.
reaction m xtures prepared fromwater, Me6-diquat-5 di brom de, Ludox HS-40,
al um num nitrate non-hydrate, and 50 Wt % sodi um hydr oxi de sol ution. The

m xtures had a nolar conposition as shown in Table |I. The m xtures were

cr ystal I | zed under cr ystal i zat| on condl t| ons (as shown | n Tabl e 0 and

s . o A NS oy o - I ~ -



Chem Lett. Vol. 32, No. 6, page 542-543 (2003) M croporous and Mesoporous
Materials, Vol. 68, page 97-104 (2004) Mol ar corns osition of the m xture
Si 02/ Al 2080@00s806660 H20/ Si 02 40 40 40 OH7 Si 02. 0.63 0PETAIS200DM538T 02.
0.73 0.6 0.6 Nei Si02 0.73 0.6 0.6 RFSi02 0.15 0.1

20

25
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No. 6,077, 498), ITQ-2 (described in International Patent Publication No. W097/17290), ITQ-30 (described in
International Patent Publication No. WO2005 1 18476), MCM-36 (described in U.S. Pat. No. 5,250,277), MCM-
49 (described in U.S. Pat. No. 5,236,575) and MCM-56 (described in U.S. Pat. No. 5,362,697). The entire
contents of the patents are incorporated herein by reference.

It is to be appreciated the MCM-22 family molecular sieves described above are distinguished from
conventional large pore zeolite alkylation catalysts, such as mordenite, in that the MCM-22 materials have 12~
ring surface pockets which do not communicate with.the 10-ring internal pore system of the molecular sieve.

The zeolitic materials designated by the IZA-SC as being of the MWW topology are multi-layered
materials which have two pore systems arising from the presence of both 10 and 12 membered rings. The Atlas
of Zeolite Framework Types classes five differently named materials as having this same topology: MCM-22,
ERB-1, ITQ-1, PSH-3, and SSZ-25.

The MCM-22 family molecular sieves have been found to be useful in a variety of hydrocarbon
conversion processes. Examples of MCM-22 family molecular sieve are MCM-22, MCM-49, MCM-56, ITQ-1,
PSH-3, SSZ-25,and ERB-1. Such molecular sieves are useful for alkylation of aromatic compounds. For
example, U.S. Patent No. 6,936,744 discloses a process for producing a monoalkylated aromatic compound,
particularly cumene, comprising the step of contacting a polyalkylated aromatic compound with an alkylatable-
aromatic compound under at least partial liquid phase conditions and in the presence of a transalkylation catalyst
to produce the monoalkylated aromatic compound, wherein the transalkylation catalyst comprises a mixture of
at Jeast two different crystalline molecular sieves, wherein each of the molecular sieves is selected from zeolite
beta, zeolite Y, mordenite and a material having an X-ray diffraction pattern including d-spacing maxima at
12.4::0.25, 6.9£0.15, 3.57+0.07 and 3.42+0.07 Angstroms.

Chem. Lett. Vol. 32, No. 6, page 542-543 (2003) by S. H. Lee, C. H. Shin, and S. B Hong and
Microporous and Mesoporous Materials, Vol. 68, page 97-104 (2004) by S. H. Lee, C. H. Shin, D. K. Yang, S.
D. Ahn, I. S. Nam and S. B Hong reported a MCM-22 molecular sieve synthesized by crystallizing
hydrothermal reaction mixtures prepared from water, Mes-diquat-5 dibromide, Ludox HS-40, aluminum nitrate
non-hydrate, and 50 wi% sodium hydroxide solution. The mixtures had a molar composition as shown in Table
1. The mixtures were crystallized under crystallization conditions (as shown in Table 1) and characterized as

pure phase MCM-22 with a crystal size of about 0.5 x 0.05 pm (micro plates morphology).

Table I
Chem. Lett. Vol. 32, No. | Microporous and Mesoporous Materials, Vol.
6, page 542-543 (2003) 68, page 97-104 (2004)
Molar composition of the mixture
Si04/ALO; 60 30 60
H,0/ Si0, 40 40 40
OH/SiO, 0.63 0.4 0.5
OHY/ Si0, 0.73 0.6 0.6
Na'/ SiO, 0.73 0.6 0.6
R/Si0, 0.15 0.1 0.1
Crystallization conditions

Temperature (°C) 160
Stirring speed (RPM) 100
Time (hr) 168




0.1 Crystallization conditions Tenperature (C) 160 Stirring speed (RPM 100
Time (hr) 168 WO 2008/ 016456PCT/ US2007/ 015387 Product Characterization XRD
Resul t Puwe 2p¥saressviICM 22 Si 02/ Al 203 (nol ar ratio) 38 BECTAse@7(nB3sy) 438
Crystal size 0.5 x 0.05 pm Morphology Platelet Platelet * The OM Si 02 of
this rowis calculated with correction of alum num source, wherein AKNG3 3
was used in both papers. ** The OH? Si02 of this rowis calcul ated w thout
correction of alum numsource. It is known that crystal norphol ogy, size
and aggregation/ aggl omerati on can affect catal yst behavior,
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Product Characterization
XRD Resutlt Pure Phase MCM-22
Si0,/Al,O; (molar ratio) 38
BET area (m“/g) 438
Crystal size 0.5 x 0.05 pm
Morphology Platelet , Platelet

* The OH7/ SiO;, of this row is calculated with correction of aluminum source, wherein AI(NO;); was used in
both papers.
** The OH/ Si0O, of this row is calculated without correction of aluminum source.
It is known that crystal morphology, size and aggregation/agglomeration can affect catalyst behavior,
5 especially regarding catalyst activity and stability. There is, therefore, a need for novel crystalline molecular
sieve compositions and method of making such novel crystalline molecular sieve compositions, especially

molecular sieves of different morphology.

SUMMARY OF THIS DISCLOSURE
This disclosure relates to a crystalline molecular sieve, in its ammonium exchanged form or in its
10 calcined form, identified as EMM-10. This disclosure also relates to a method of making EMM-10. In some
preferred embodiments, the EMM-10 is an MCM-22 family molecular sieve.

In some embodiments, this disclosure relates to a crystalline molecular sieve, in its ammonium
exchanged form or in its calcined form, comprising unit cells with MWW topology, said crystalline molecular
sieve is characterized by diffraction streaking from the unit cell arrangement in the ¢ direction.

15 In additional embodiments of this disclosure, the crystalline molecular sieve is further characterized by
the arced hkO patterns of electron diffraction pattern. '

In further additional embodiments of this disclosure, the crystalline molecular sieve is further
characterized by the unit cells streaking along c direction.

In yet further additional embodiments of this disclosure, the crystalline molecular sieve is further

20  characterized by the double unit cell along c direction.

In yet more embediments, this disclosure relates to a crystalline MCM-22 family molecular sieve has a
total surface area of greater than 450 m?%g as measured by the N, BET method. The crystalline MCM-22 family
molecular sieve has a ratio of the external surface area over the total surface area of less than 0.15 after
conversion into H-form by exchange with ammonium nitrate and calcination, wherein the external surface area

25 is determined from a t-plot of the N; BET.

In yet some additional embodiments, this disclosure relates to a crystalline molecular sieve has a
morphology of tabular habit, wherein at least 50 wi% of the crystalline molecular sieve having a crystal
diameter greater than 1 um as measured by the SEM.

In some aspect, the crystalline molecular sieve has a morphology of tabular habit, wherein at least 50

30 wt% of the crystalline molecular sieve having a crystal thickness of about 0.025 pm as measured by the SEM.

In some embodiments, this disclosure relates to a method of making a crystalline molecular sieve, the
method comprising the steps of:

(@) providing a mixture comprising at least one source of at least one tetravalent element (Y), at

least one source of at least one alkali or alkali earth metal element, at least one directing-agent
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crystal | ine mol eculQp;Rivefad Rl Bluads GhoRE Bhiofiddl GENERS- PhuBOMbO MIZRiqRIs S

measured by the SEM | n sone enho |m=3nts_d this disclosure relat. sgfo a

met hod of making a TEPYRETaTas Mo Higrabe shigrdedranide. Mardiapsy Wgﬁr’g"o‘ﬁé}%’ TR
st eps of : (a)provi dhlgdeitrrex Mas-diqebhpdids promidatMdsdmgat-Sonemidonirate ansfanpmidussss t
OPE t _et r avalhent e: Qﬁgl?&‘)t fo¥d pref@lta!lally Ra§ kelQRE fr_SQUﬁeCQOLchoﬁstistihQaﬁﬁeﬁlﬂﬁat&' digbhidgr
al kalj -earth neta ment., .at, l.east one_directing- nt . .
2008%16456PCT/ US2 dﬁ?%é’i%‘s’s?“:f"%"?e’ wa‘fﬁéjf“,“a‘%ptdﬁ‘g‘ﬁré e]g y“?eg‘t%'ql”%‘?a?st Hogiie: SGeir deof
at | east one tri valdiydrosiieMbntdiquags, sufatp.dMerdiquar e diRdgientdi 3 righreseRe’ moftar
conposi tion: Y: X2=Ifeférably Risi N ldyguatpraafr@tiaddhng 10 t o 10000, nore preferably

f bout 10 5% LimiRihs o c ion i | ristngl ire
rom abou (B)O _5subm1§141% gi‘%QmXurIetap r;sQQIQan Qgﬁtﬁ)';)@'g me’IJ %‘825-@{)%%8 %ng tRe &5 d

01-1-:Y without” trival ent el enent source correq,t ion= Q, | ) ,_and/ or
01.1-0Y (with trivaArSHImEPSIEHY et g Berlighp 6rbang gmgssg peive i
| V1425Y=0. 001 to 2,thpragephlity fQ0¥M@BOE, Grefrably flom Reow:=(4@ @Y apayt 280C; and a
preferably from aba#stallizakioh @mk ;from about 1 hour to 400 hours, preferably from about 1 to 200 hours,
optionally a stirring speed in the range of from 0 to 1000 RPM, preferably from 0 to 400
RPM;
(c) recovering the crystalline molecular sieve; and
30 (d) treating the recovered crystalline molecular sieve by:
n jon-exchanging the crystalline molecular sieve with an ammonium salt(s) solution;
) calcining the crystalline molecular sieve under calcination conditions; or
A3) ion-exchanging the crystalline molecular sieve with an ammonium salt(s) solution
and calcining the crystalline molecular sieve under calcination conditions.
35 In yet additional embodiments, this disclosure relates to a method of manufacturing a crystalline
molecular sieve, the method comprising the steps of:
(a) providing a mixture comprising at least one source of at least one tetravalent element (Y), at

least one source of at least one alkali or alkali earth metal element, at least one directing-agent



10wherein Mis an alkali nmetal and Ris at |east one

N, NN NN N N -hexanet hyl-1, 5- pentanedi am niumsalt (Me6-diquat-5 salt(s)),
pr ef er ablwoRoesz1esbect ed from the group consisting of Me6TdisquatniBs7

di brom de, Me6-diquat-5 dichloride, Me6-diquat-5 difluoride, Me6diquat-5

di i odi de, Me6-di quat-5 di hydroxi de, Me6-di quat-5 sulfate, Me6-diquat-5
dinitrate, Me6-diquat-5 hydroxide brom de, Me6-di quat-5 hydroxi de chlori de,
Me6- di quat -5 hydroxi de 15 fluoride, Me6-diquat-5 hydroxide i odide,

Me6- di quat -5 hydroxide nitrate, Me6-diquat-5 fluoride brom de, Me6-diquat-5
fluoride chloride, Me6-diquat-5 fluoride iodide, M6-diquat-5 fluoride
nitrate, Me6-diquat-5 chloride brom de, Me6-diquat-5 chloride iodide,

Me6-di quat-5 chloride nitrate, Me6-.di qua{5 5 i odi de brom de, Me6-diquat-5
brom de nitrate, and any m xtures thereof, nore preferably Ris selected
fromthe group congRpatagandfoptddalyyiagleast erle sdird&roﬁatilda,oneﬁvmsddhqua@,—s&d mixture

di chloride, M, -di quat tﬁeghg‘J“Hé),;(gngom ﬁopi quat 5 diiodide, IVEG di quat 5
di hydr oxi de, Me6-di at -5 fate, Q'Hd %‘L di ni tgih E%f ures
t hereof , nost pref é(q)é Iy R |s Me6- Hl Qi péﬁf"ﬁ Oniode;1% d""("b?'e@‘[i‘ ARy
the mxture at crydba isization conditions to forma product conprising the
desirgd crystallingLgst ecul ar=si eveyo 1\obmrﬁi3f@ra§|pﬁorﬁﬁ%ﬁtﬁbl3gzati on conditions
conprise a tenperatyre in 25.the ran It

from about 140 to a o‘utw'%ﬁﬁ'va%ﬁtdd%" ctrsource Tolmc (3%90 &722?"?/5'510Hb€u%% ?1'¥m
to 400 hours, pref éiea‘B?t;SO‘FW§BWO-i‘@8429'(9416?1%2, opt| onally a stirring
speed in the range mtyfrom 0 £o0 10000RPY pryérafiefr@bdbgutforiasn0 to 400 RPM ()

recovering the crysgtalline m)J_ecuI 8borsh &Y q:fermrg,pgbg&ttorlqu ng the recovered
crystal line nol ecular sieve by: (I)ion-exc stal | i ne nol ecul ar

sievé®with an amon§iFns M iy §5‘ aé’iﬁl'df‘?tﬂna“d(ﬁ)'scaél ‘gﬁshf’?f’g 7‘%‘%5 NN Tgramehg-1->-
nol ecul ar si eve undestargdiginivat sadn(MaddivetiSo sed(s)o prefeBiplyl Bnis esxletted dgiomgthe rgzoup

crystalline nol ecuIcaﬁsxsahmwdtqhatam.mMém@@ksﬁ.smomlmsi&mamﬂmh@mg ng
the cr ySt al line mlde%léltL lo%ldevﬁleﬁc({] ua{S %%?'c?r‘)xu?t Il\/Pen dlglpaQ I‘ha(t)enﬁweiﬁ%lquzri} Sygimtrate

addi ti onal enbodi nen osur e
manuf acturing a cry‘é%zﬂl'qu?trﬁehméeH‘l"a‘ﬂdesMﬁw‘éﬁual‘ﬁbydn%tdﬁ(ﬁﬂlc’%nb‘@r@ﬁ‘r‘?g5 fyflsoxide
stepssof: WO 2008/ ihbadeb ARG uiS0 Bydr&lde 3 Bdidé, RMe-Makes , hyadddo pirdae) alid, igait-5

| east one source Ofﬂu@lldel lﬁaﬁhe % ~di Edt-\ﬁﬁugmnte cﬁlloﬁd’geplt‘:é-o(l&t’é ﬁlﬁ)‘rIQG IEhP&I: LMee-dh{@MISrlg
the foll owi ng nol ar_ conpasi tion: ity,

10000, nore pref er dBPYd ef'f'tbai‘ﬁ Mrsdiauais *B“é‘esbm'%f—'@d““f’d‘f‘”‘}t% Cﬂﬂﬁg“o"’x'ﬂ? é\feéld%i'tﬁt')?
from about 5 to 35;ch©kite nitrang, Meedifjuat-f jiodale brenide] MeyalmuatSouentide ioate, et anp mixtures

0. 6% to 0.72 and/ orm&E; ,%ra/\b.te{%rablryim/@Isa&tedeloe{m@trowngﬁnawmamu&ts Fibr@mihd,
to

9 or 0.51 to
R: Y—361001 to 2, pre édz%'f'tos fd?%%ng)eboufs%quit'; adbduxn%oﬂ?é%miugs g"(’d'c}eh aeivlg'qluat'
metal and Ris at I‘b*a/§t°xl§he'\"N'4‘€1"N SNEUFaR; Mpedigntet Hipirate, mud g ieixHe PP iMps,
salt (Me6-di quat -5 matmilgR)s Mardfuarsadibrymil;i s sel ected from the group
consi sti ng of %/)(96 ds'uﬂ“ﬁtng%ethbﬁlg% g'?sta]ll\é:a‘ﬁonddom é fgﬁrppéargédc%mﬁep%r@g @Ll: %ﬁ‘éd' S

di fluori de, il aodi d h qcuat %/'% oxi d gauat

sulfate, Me6-di quatERYNRmPIegr stexss & Eﬁ"‘&d‘éﬁ r*SStaHVﬂP?))? WIOR SPERS 2 temperature in

Me6- @b quat - 5 hydr oxthe eangh b rfioghe 100/ e @PQjtapreBrahlydirark iablant 150 fig sk déoc; and a

:‘VF6- d! guah' 5 _hédr OXd-rﬂ;&llizﬁl@-h dﬁwSe fﬁﬁﬁab@hﬂuﬂiur b @ymﬁ@'&ipgé?eriﬂlﬁ fréth ebouME@U mboqwais,- 5
uori de brom de

i odi de, Merdi quat - ?fna'll a&m (f{n tgei\)‘ea q} g\'#:?iggﬁe eir)ab %g‘lf bQ§4OO

Me6- di quat -5 chl orl%l"é""l od| de I\/EG di quat -5 chI ori de n| trate, I\/EG di quat -5

i odi de brom degg) Me6Grechveringtherbtaiting rdeedlat si@kmpd and any m xt ures t hereof,

mor e spreferablyy R i & aot&detd FHAE mPle QUM sieR Jstlng of Me5-di quat - 5
di br oni de. 20 Ak6 déﬁ'ggltt m%m‘g’?}a* ol sty

o i Gast - 5 di 1 ot GE- Vs st s canl e sl S'T\/EH“%i"h"t’i‘é‘t""%mssﬁ'l“is)ét"é“""’
Me6-di quat-5 dinitr@ e, eatvihizgtie arysielline mgletiira siefundenerdinaipredondidyb\or R | s

Me6- di quat -5 di br ongsgle; (oh-)f:xe‘flbl‘@mgttﬁd agsidiie nmlééﬁlhlr&v@-twntﬁray$E)ﬂ:|ohlhliasﬁlk(§)rkolutlon

conditionstoforma RLQ ucth onpLisin the de 91 qy ltllne nol ecul ar
a] ml the € s line mol ul rsxeve un er cd cma con
0 enperature in

sieve, wherein the e fi'zation con ns ¢
35 In additional embodlments this disclosure relates to a metho of manufacturmg a crystalline molecular

sieve, the method comprising the steps of?
(@) providing a mixture comprising at least one source of at least one tetravalent element (Y), at

least one source of at least one alkali or alkali earth metal element, at least one directing-agent



25 the range of from 100C to 200C, preferably from about 140 to about 180C,
and a crystallization tine fromabout | hour to 400 hours, preferably from
about 1 tw020@/hewsss, optionally a stirring speed in thecrarsg@7ois3BTom 0 to
1000 RPM preferably fromO to 400 RPM (c) recovering the crystalline

nol ecul ar sieve; and 30((l)treating the recovered crystalline nol ecul ar
sieve by: (1) ion-exchanging theerystalline nolecular sieve with an

anmoni um sal t (s) solution; (2) calcining the crystalline nolecul ar sieve
under cal cination conditions; or (3) ion-exchanging the crystalline

nmol ecul ar sieve with an amonium salt(s) solution and cal cining the
crystalline nol ecul ar sieve under calcination conditions. 35In additional
embodi nents, this disclosure relates to a4 method of manufacturi ng a
crystalline nol ecul ar sieve, the nmethod conprising the steps of:

(a) providing a m X{RY eatapdig bptBnally adlkask @@ Stur@natdastrogetripflenttlente@n@D), said eixture

tetraval ent el ement, (e Bliowi§iARdar QB A CE of at | east one al kali or
al kali earth nmetal el enment, at |east qne d|r

LG 2950, b

2008/ 016456PCT/ US200% 015387 {R), WPty ke ed*ﬁ’ Hal ‘9 e %8§'E“ JHemEBU e
of at |east one trilva%nt el enent (X), said m xture having the follow ng
ol ars conposi ti on: HerZ 10 ta-infi motlysooopgra‘érewhwaﬂe&5@350000 mor e

pr ef er abl y from ab%{ bs va hou tnvzllen!tSHe en¥sourc9e correc 9 gf 65 abcl/%él{ Wn\ﬁﬁgﬁg%leé

to 35; OMN wi thout source correctlon =
ONY with trival entﬁ‘e@F'émeCSWF'@E'%%‘Péctl on = 0.64 to 2; 0.001 to 2,
preferably fromabowty 0.1 to 4; R ¥ed.t00Irdr@ahy frqfhfzibf)ﬁl’oabby fromabout 0.1
to 1; 1lOwherein Migsyan alkall netgl;;apd Reles 8asto. q
N, N, N, WAV hexanet hyéivl 5- pent aned?aor}l nlgLDm salt P Me6- di -5 sal tgns)hg,l,ls
prefddably Ris selWeradM r‘soﬁ?tai'f‘é"d?‘ﬁﬂpa"&o‘?‘ns‘?sitl t 8pe ]dﬁ\éthe’? T
di brom de,. Me6-di qwamarﬁd-dnmhh\osaltd@/ieamatél spltésd)- 5redaira‘blyu6rlscmlectwbﬁqulhatgr@p
g! i _otdl dte, NEI\/SSdId qua:tms%n G-G?agas,d.b&&ﬁaéiwya%aaﬁs aumlzlﬁ&weéghﬁawdﬂmﬁjém%-
initrate, [ q xj.de roxi.de e,
Me6- di quat -5 hydr oXi CH‘@ 1 'Y IU’OII{’AI e aﬁ\gg%ﬁdmxh@e Nge ﬁ’f’%ﬁs S"'E% N? d(ﬂ’uat% Rké
Mer di quat -5 hydr oxiNe- dm“@tr5a'IYéf°XNEBEOE?F‘HUMF&‘BQUM%bYdF‘Hé’eBF'@ﬂqedMeﬁ'%B"ﬁP%‘a?deS
fluonsde chloride, fivofidedinggjattqui-sf hw)dldiemuﬂm shes-didaBs dhydragitie bitfatel Me-diguat-5
nitrate, M6-di quatﬂdén&kUr%lhg(RAe gl!;g( 9%0% gdéalt/re(?dlml 9ﬁﬁc§i|§e fo@‘& Qtfeg dxquat—S

Me6-di quat-5 chloride nitrat rom 8 é‘% 5
broni de nitrate, r‘fh‘°¥i‘?fy"'ﬁt‘3<Mﬁ68§“at‘ﬁér“@8‘i’e b’?fﬁ'rd‘é “ﬁ*‘r"é'fqé?tﬁbq i?”ﬁ? fodidg Mg ‘tqé?ﬁ'
fromthe group conghbtidargtrad, Mk diqehi-§)isgide Brogiider Mevidifmat-SAPoriGnitehitey argt anp mixtures

di chl oride, Me6-di QE@éo'fﬁn&ié I)rleféﬁﬁiyd{eis s/ HoRUad Uréuﬂiiohﬂﬁhdef Mé\(ﬂﬁquﬁtl-ﬂdiﬁbmﬁe

di h id -di
6 V9P 0o, MO ey LRSI by L LS, B0 i

subnitting the ni xtclhlryéroalde cMgﬁsdﬂ"a‘P‘l'f’l %’é‘?ieo?‘ff’«,‘b‘ﬂ‘r@i‘i fdigiater apds 29y MEUSE 8\‘]{?8@ most
conpri sing the desigréfetally RsdMdddique-sradrasidé;ar si eve, wherein the
crystallizatiqp, CO@%M&Q%&QQH& a?&yéalﬂz%%%%&’cfn?t& f@m2§prromﬁt doRpHSnLthe hdsPeW
100C to 200C, preferabl y rom about 3& aOﬂ

crystal l'ization ti fePrBmMRASEHE sievhd Fre‘f’dhemta ﬁfﬂ"g CO'B'F'@P ?‘@BT ¥ 3 PR ABS M
1 t02200 hours, optthomaké pf drosgt 1 40FG ny 28¢€edreferpblyhfiom abgye 149 tf pbovt 034G ardGO
RPM  pr ef gr g—gl( é) fr Od?}sﬂntz&;oﬁQQmRPd}A abb@t) 1 ﬁ(ﬁﬁﬁ)vﬁ)b:h'a@'s tdager@oly Sbmmbibdun € tBdoaulsar
si eve; an treat.ing the recover st | VE

i on- exchangi ng t he (f)r'ona ¥ Stl'rrrfgg ror agl(':]u % ran%loefstjreom &?%@h%gm%feﬁd%gsanp? 3400
sol ution;.

(©) recovering the crystalline molecular sieve; and
30 (d) treating the recovered crystalline molecular sieve by:
¢)) ion-exchanging the crystalline molecular sieve with an ammonium salt(s) solution;
2 calcining the crystalline molecular sieve under calcination conditions; or
3) ion-exchanging the crystalline molecular sieve with an ammonium salt(s) solution
and calcining the crystalline molecular sieve under calcination conditions.
35 In further embodiments, this disclosure relates to a method of manufacturing a crystalline molecular
sieve, the method comprising the steps of:
(a) providing a mixture comprising at least one source of at least one tefravalent element (Y), at

least one source of at least one trivalent element (X), at least one source of at least one alkali



(2) calcining the crystalline nol ecul ar sieve under cal cination conditions;
or (3) ion-exchanging the crystalline nolecular sieve with an amoni um
salt(s) swbuvessmessad cal ci ning the crystalline nol ecul aPcivse@®7on3er
calcination conditions. 35In further enbodinments, this disclosure relates
to a method of manufacturing a crystalline nolecul ar sieve, the nethod
conprising the steps of: (a)providing a m xture conprising at |east one
source of at |least one tetravalent elenent (Y), at |east one source of at

| east one trivalent elenent (X), at |east one source of at |east one alkali
WO 2008/ 016456PCT/ US2007/ 015387 or al kali earth netal elenent, at |east one
directing-agent (R), and water, said m xture having the foll ow ng nol ar
conposition: Y: X210 to infi nlty, preferaﬁfﬂy 10 to 10000, nore preferably
fromabout 10 to 55; 5 1 to 35, preferably fromabout 5 to 35; 0.001 to 2,
preferably from abouikal e@th rhetal Glement )\t je¥stOnellirécting-agnt (B).ahé watkr §nidfmi®meehbtiu$
0.1 to I; R Y=0. 00k tfowing RoRE &hpblitonf rom about 0.1 to |I; wherein Mis an
alkali metal and R.is at east one a

pent anedi ani ni um s3¥ ( Me6- di quat - lgtgé{’lﬁf‘(ysf%\lferabpgﬁ g@?’p%re qr%erag[ oy g
fromthe group con$?®wt5Sng of Me6-di quat-5 di brom de, IVE5 di quat-5

di chlsori de, Me6-di guat-5 di fl=uori dew 3bpeefersbiygitad aboutdité £3li de, Me6-di quat -5
di hydr oxi de, Me6-dj t-5 sulfate, 6-di quat -5
hydr oxi de brom de, o -diquat-5 hy%%%%gg%ﬂﬂggﬁmﬁ'ﬂb%bgs glosllﬁt 5 hydroxi de
f1uoride, Me6-di quit5 hydroxide | GMdx2 prelrrasly femepbens 04 tchSﬁdr oxide nitrate,

Me6-di quat-5 15 fl Bofi de brom de, 0EG-a?, Grefrably ffdmuboutde tehl ori de,

Me6- di quat - 5 fluor lwqg'elholql gean Iyﬁﬁh %e@ﬂl’%aﬁ{ fli l&PﬁéaQ%&' Nﬁ@-ﬂ@l”N WQex(J\InghW1 5
chloride brom de, Me6- d u at-5 §n4 ri.de iodj

nitrdte, Me6-di quat"er‘i%"“'f3 ’B'émb?‘a sdiagike - S&I égaf"e 'aBlP’o[% 'ﬁléelﬁ‘it‘id é?'@ tgaﬁd’ “Any
m xtures thereof, ruowsietingrofMes-dibdalrs RibjomideelMpcticugt-§ ‘Fldmrtdhéng-rdtﬁu@ﬁ@éh@i'@t Mag
of Me6-di quat-5 di bﬁ@iijdﬂmdlh@Gﬂqidiﬂd&tS‘ 51hﬁﬁr&rHeOMeQ@qua{\/§@ultﬂeqmt diQuat-5 dinitrate,

di fluoride, Me6-di ﬁl}r‘ dwzaéga?lgrgmge %ro g ﬂes%y%gt-éhﬁﬁgxge (¢ grragxl{/ig-edlcluEt-S téyofomde

Me6- di quat - 5 sul fate: diRi t rFat e n?/ m xtur es
most preferably R ilgoriges N&F‘ﬁ'ﬂ‘éﬁ‘ Schydrpidgripdide: Mprsbiaurtry dudreids] nigrate,y Megdiquat-5
calcud ated W th or fiwsridadrinidel Meadiqut-5 @heide dilorsBloLViGaliqpary Botidcoindide, Mes-diquat-5

subm tting the m Xtgs e hirae! m% -@bhat- Zéﬁlb% e, tMe?Bnﬁuatt@ cﬁl@ﬁcm 1§d & UGbuat-s
conprising the desired cr st al

crystallization cofdPE{esH tec%'ﬁ‘p‘i"?‘%s 'zgd'g‘é?fﬁ'gﬁd%lﬁﬁﬁ“ dapgg é’?"’t“ii]eé"t%fnﬁ‘g ML,
100C to 200C, pr ef ¢heesof, ynofer moeferabiip Btis dedQted fom theigroub@0Gistizanef Mes-diquat-5 dibromide,

cr yst al lization ti ms-ﬁqudﬁSabﬁMBnde hwrd.qt,a-swau&mdr MesPlqeftar ab,ldme,f Mpigheut
| 10,200 hours, !n?gr%‘x.hé’ 3%’6 o1 {A t§ RGELidull. & E}ﬁmﬁt@r‘% aﬂ{ o 1&8@2 Bt H3 0

RPM “preferably fr ‘recoverin I ne nolecu
si eve; and 30(d)t ré%fﬁ"??@’ R eMeedighps é‘tﬂ”‘t‘f’l*‘%t"h‘frf‘l‘ ﬁ%d Coik @dﬁF%\‘i”‘aéeldé‘()@ °(5>Y‘“th°¥(t1)
i on- exchangi ng t he tvalestetanentneurpadogeatibar si eve with an amoni um sal t (s)

sol uti on; (2) tgal CIstnngané he nf;{tm%faaé&aanﬁmrmlc%moagersrﬁ.vaeprsm,@lt%msﬁsl.r@lmeg.%

condi ti ons; {1 excl a g ‘2’5 Fe Cr stat L. ar ve \Ma;[upc an
ammoni um sal t(s) S(ﬁfyﬁtf’ 'BhmARAE SEEr MPHY" {RSVER '§E‘t'§i’l1 Fci"ﬁ'é"’ Er'sfé dreve
unde?5 cal ci nati on dksntings en&om 3P mwéo%@;pl@efﬁrablt/ Heomg plgeyt é‘Fq rmebonbll@@ulaaq* a
si eve of this di scleasinigatibs idd fivkaMbard 1161 b Bomabes Preddiab8i daEabout 1 to 200 hours,

optionally a stirring speed in the range of from 0 to 1000 RPM, preferably from 0 to 400

RPM;
(c) recovering the crystalline molecular sieve; and
30 (d) treating the recovered crystalline molecular sieve by:
(O ion-exchanging the crystalline molecular sieve with an ammonium salt(s) solution;
) calcining the crystalline molecular sieve under calcination conditions; or
3) ion-exchanging the crystalline molecular sieve with an ammonium salt(s) solution

and calcining the crystalline molecular sieve under calcination conditions.
35 In one aspect, the crystalline molecular sieve of this disclosure is an MCM-22 family molecular sieve.
In some embodiments, this disclosure relates to a method of manufacturing the crystalline molecular

sieve of this disclosure, the method comprising the steps of:



In sonme enbodi nents, this disclosure relates to a nethod of manufacturing
the crystalline nolecular sieve of this disclosure, the nethod conprising

t he st epswof008/0M580081016456PCT/ US2007/ 015387 (a) conbi mcmgsato7loesst one
silicon source, at |east one source of at |east one alkali or alkali earth
netal elenent, at |east one directing-agent (R), water, and optionally at

| east one al um num source, to forma m xture having the foll ow ng nole
conposition: Si:A 210 to infinity, preferably 10 to 10000 5H20:Si- Ito
19000, preferably 1 to 5000 01-1":Si without trival ent el enent source
correction = 0.001 to 0.59, and/or OH':Si (with trivalent elenent source
correction) = 0.001 to 0.39 9. 0.001 to 2 RSi0.001 to 0.34
10wherein Mis an alkali nmetal and Ris

N, N, N, N N N -hexanet hyl-1, 5- pent anedi am ni um di brom de (Me6-di quat-5

di broni de); (ldsubrepmbiningattidas ong siticar @ust, atleassina bdura af 4t dmastooratiati poriislitathf or m
a product conpri si Rgedi Bem&e S 1bRfbne dlrectmmagent (R) \Qd’téfsatnal)pltioﬂzﬂ]ymleﬁmla AmdiBVe,

wherein the crystalllza;tolfgnzﬁr(l)&tlt}1 me<> wmo e 2. .enperature in t he range
of from 100 ' C to Z8UE " af SEAM TSRO TYREPPOM about 1 hour to 200
hours; 15(c)recoverSing the nUTecuIHﬂo§ﬁ@mepm&ﬁ@W06y1H@%llng the recovered

crystﬁJIine nol eculm@o:ssi eve by: i onterosdvapgiendly t Resoos yst al | i ne ol ecul ar

sieve Wth an anmmmug § oL:(tﬁ)aJe%Pilé“eh d&!ume c%l-rSAnGh N ¢ &% tocé]yQSI!n% fol | bﬂes; (with
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Additionally, this disclosure relates to a process for hydrocarbon conversion, comprising the step oft
(a) contacting a hydrocarbon feedstock with the crystalline molecular sieve of this disclosure or

manufactured by the method of this disclosure, under conversion conditions to form a
25 conversion product.

These and other facets of the present invention shall become apparent from the following detailed

description, Figures, and appended claims.

DESCRIPTION OF THE FIGURES
30 FIG. 1 shows the X-ray diffraction patterns of the as-synthesized MCM-22 family molecular sicve

products of Example A.
FIG. 2 shows the SEM image of the as-synthesized MCM-22 family molecular sieve product of
Example A.
FIG. 3 shows the X-ray diffraction patterns of the as-synthesized MCM-22 family molecular sieve
35 products of Example 1.
F1G. 4 shows the SEM image of the as-synthesized MCM-22 family molecular sieve product of
Example 1.



WD 2008/ 016456PCT/ US2007/ 015387 FIG 5 shows the X-ray diffraction
patterns of the as-synthesized MCM 22 fam |y nol ecul ar sieve products of
Exanpl e 2W0 2008/016456F1 G 6 shows the SEM inmage of the aspsynish@siorsd7 MCM 22
fam |y nol ecul ar sieve product of Exanple 2. 5FIG 7 shows the X-ray
diffraction patterns of the as-synthesized (Figure 7a), the ammoni um
exchanged (Figure 7b), and the calcined (Figure 7c) MCM 22 fam |y nol ecul ar
si eve products of Exanple 4. FIG 8 shows the Electron D ffraction
(ED) patterns for the calcined nmaterial of Exanple A, a mnority phase of
the calcined Exanple 4, and a majority phase of the cal cined Exanple 4;
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t he as- synt heBliGz&dhdvidMhe XZay diffractjonnmit@usudfahe as-sgnthesjzedoNIGdt-220 famHy angjsldar/sjeve
FIG 9 S&Q&%tg%{*’&aﬁmblkb series of: (a) calcined material of Exanple A (b)

as-synt hesi ze ria cined

Bl e 4. DRSS LBt REM R oF v S S AR s o of
Al | pat ebtagiplegat ent applications, test procedures, priority docunents,
articl es, pubFig:at keRs, thdROEAldFfracBBi pRiehe T of ARE USBMinGsiLd (Rigurb et ige anMofikh | Y
I ncorpor g‘('%}leagléetaxlflgur]; ?bghatng fhe cé?cuérfaﬁngﬁ f’ﬁr)‘hc'i}l’ 9{'1“ ldnlils & l)locuﬁ’!ar ?le\’v\%rogﬁc s c!f E%%% £ tent

with the I nv I on urisdictio
i ncor por at i onFiGs 8 gomigihe Elsgtron Diffraction (ED) patterms f°‘\fh’e‘ﬁ‘°ﬁ‘ﬁ‘h’§?‘Frt?éPf Ei"BWé? A} 3 Rinprey
and numephagadf thd pjieihed Bxampls 4,a4h& a miapptig ghhdze s Bthdgalcinad §esnpferdp Rigafay ExamplerA; Figngit

20to anymH)BH@ o*hﬁkr& vﬁﬁx%héﬁ? @ltoﬁmeﬁyngﬂwg Example A F %&%gmfnght t&:mpﬁment of calcined
speC| fication

ense descri
the “Oat | Hateri okxample d (ﬁﬁ’aﬁ’é%?ﬁ?c‘i*9=p$§°p r 5| EB@‘T" iffracton ‘magﬁg ‘ﬂ%?ofy%‘?gfﬂﬁ“"g%e
nunber i ngP BoiemeleduBr sitvaerolest pOkawplfabl e Groups is used as in Chem cal and

Engi neeri ng N@)@S 9 fSkdihe t.37se,(e1%85()1> calindd raleR1 B BB AL (U) 3bkyhihesiod PARLAGY

as used per gpf ral, having parallel stacked thin
plateli kg TP theﬁ?cme&lmger‘alf’&te fli] nmor phol ogy as used herein neans

thin pl abethhﬂ:mnzsmmpsrmNOFTms piscL@sUREbe understood by a person skilled
in thse Afhrodigd, the MCM 22 fanmily material may contain inpurities such as
anor phous materials; unit cells havi ng non- MWW f r amewor, k to |es .éa? 9y
MFI, MTW, and/Epest R PREGEAPTS; 'Y PRESIYSS: PRI PO %“Cé"r‘id’/“ f"a i;éi‘f?f‘ 5

hyd rocar boersipcunmpyy pitd hereix angyibl b Snagfpotatyed bngferdyi@p BR e@ent fuphidisglosurs| iemy inggnsistent

si eve(s) wﬁpme;slies%m iRgnitkintahd foh g1 JWMC%SiM]&h}éudﬁmuﬁﬁ:wafﬁn .sg}eexmécs) of this
di scl osure ar M 5 Ferr| erlhmg,

Mordenite, So hlen né’menczﬁ (’lfweH_l n§ numenczﬂlu%per hmls’arezl|sstedﬁ11el?em rﬁnoes fro W‘ﬁeé
fam BY nt?laébmpafr"'@I"éV‘é’('@TP‘é'éd eX| sting with the I\/CM 22 fanmily m)l ecul ar
sieve(s) of tasssddiiclsesddifieatiaf,eha@ineEidharors typyrasusedimitiitedse assaited o the/Palaodf
Eﬁo (I;/H'V\kfgfl;l%mnll\ggg,k@g;) Z&HQI and/bor MF1. Thef MCM 2f2 fam |y materials of
this disclosure are prefera su stantl ree. of non-MCM 22

oo () R SRR B TR B9 o heeep 1)
used her EnginequrarigewsFE(SMSRK225)f am |y material of this disclosure preferably
cont g5 ns a M ABE et OREYI habit” (ofhSIody b8 Msea Beidhn Y oans @dueF allalew hRME “pahael seldked

et or | al S PGS B ThipkerBe b RS gB gy Bl e el ol S BT Y
(Wt 9% val ues d&rwilhsswderserdttiye p5ipiskEY Nahgtt ey the MEM-p1 fagdly é?ﬁ‘éF”b'u‘?‘@’ PREe

MCM 22 f aifukivies/satiedsiagbphoud hetehdRyh@Pee U haging hon-Viwy Wrthredviosd topraisgie (eOMIOSMTWEN
i nvol vi ngn&ﬁgthmhﬁﬁrlti%se(leat Iaé%U?thQs ar?é%pgrognnt) %carl%%)efﬁskcgl e%(alﬁﬁes%f thé hméﬂbZ

el enent, _such | um num ir re er um num

Y is’% téw'av'a? %‘HP’ é‘F‘é‘“’FFér‘r‘f’ e§'EfE‘ﬁ ‘é&‘ @‘FI’Y‘@Q ’%’B?%f""&éﬂlﬂa &Sfdésr" B 2

si | i con, Kamditq EUs!, Z5M-BaZbMaBoGEM4#8, Z0M:-balf drnyerifey dealbtsu‘éodil@e,taed/abmwmt5@ther

rzrgrte usgaialtnweﬁ 'b@@ﬂeam%CﬂQthQT@J%IecM,swa&@ QVARGKDWEN BeuatMy22f aany namwr
o abou nt.hes

forml a, (S&Of this Hls%?s(%rﬁ greﬁnaseic%lar sxeaes%avn%ggi{amewo?&%l A EUd) qVIT\}Vy @l]ORy SBB

of  oxi
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35 family material(s). The term “substantially free of non-MCM-22 family material(s)” used herein means the
MCM-22 family material of this disclosure preferably contains a minor proportion (less than 50 wit%),
preferably less than 20 wt%, of non-MCM-22 family materials (“impurities”) in the MCM-22 family materials,



10(0. 005-1) M0: (1-4) R X203: nYO2 wherein Mis an alkali or alkaline earth
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diffraction patter m,cmp@@EM@di cative WO 2008/ 016456PCT/ US2007/ 015387 -
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peak” as used here| n s defined l_p k with cl e%)rly defined peak

maxi Mum  whi ch)l s a‘iam y@%@:ﬁt“"f ?/?6‘"1 ?Wé'cétf‘ lf‘ﬁé"’&??%“f%‘byep ABLGFGWd noi se | evel .
The ®&r i 2esol ved" peaks) in XRD as used
herei n means makso“!aammgzzarymnwrﬁﬂérﬁnsmagzu biSinkilsHe@ tr¥R Stherd AR S MEEIRITy IR
points el)grgerlﬁca%{]snlp% e(;]ptly i ncreasing (or staying even) or decreasing (or
stayi ng eve noi se). 10The term "di screte” gaks gal so "reso| ved"
peaks) in XRD The inRrRlanapeRess. 4 HAS calRiifsddn RpesrommRisH A e therelafysrintensities ot

( unr esol \hee;%) V1,, where the intensity of the strongest line above background, I, is counted as 100, were derived with

30 the use of a profile fitting routine {or second derivative algorithm). The intensities are uncorrected for Lorentz
and polarization effects. The relative intensities are given in terms of the symbols VS=very strong (greater than
60 to 100), S=strong (greater than 40 to 60), M=medium (greater than 20 to 40) and W=weak (0 to 20). It should
be understood that diffraction data listed as single lines may consist of multipte overlapping lines which under
certain conditions, such as differences in crystallographic changes, may appear as resolved or partially resolved
35 lines. Typically, crystallographic changes can include minor changes in unit cell parameters and/or a change in
crystal symmetry, without a change in the structure. These minor effects, including changes in relative
intensities, can also occur as a result of differences in cation content, framework composition, nature and degree

of pore filling, and thermal and/or hydrothermal history. Other changes in diffraction patterns can be indicative



It should be understood that this X-ray diffraction pattern is
characteristic of all the species of the present crystalline conposition.
The sodi wofoesmiessewel | as ot her cationic forns reveal eabatsasvioadssy t he
sanme pattern with sone mnor shifts in interplanar spacing and variation in
relative intensity. Oher mnor variations 15can occur, depending on the V
to X, e.g., siliconto alumnum ratio of the particular sanple, as well as
its degree of thermal treatnent (e.g., calcination). The
crystalline nol ecul ar sieve conposition of this disclosure my be
characterized by an X-ray diffraction pattern of the as-synthesized
crystalline nol ecul ar sieve including d-]%paci ng maxi ma at 13.1810. 25 and
12.330.23 Angstrons (Table 11), 20Table f1 Interplanar d-Spacing (A

Rel ative Intensity, 1/10 x 100 13.18 1 0.25 MVS 12.33 1 0.23 MVS wherein
the peakofiimperasi differgfest tsaveeh mparalsnghidajs tharwreafor @PABE. MEMAAgthrsispiigr mgterials,
appr oxi e,{mMe@u,a,bl\,pgs L}{dgalggtg, than the peak intensity of the d- spaC| ng

maxi num at~ 12 ?‘a ars I‘ é ‘were COBSIder broac-ir }}%e r%}tilg‘c! lelalp»%ﬁrm lf aeo%Ht 1% 0r$A1§r¥e
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further incl ugthéygmtRIAGLRGuidaNE pakBds usked h&60 isBfien ds PRI pek H@h ABglyidefnes peak

(A0S, bl IR e b SRR B Bt 1 v [ ensry, 3710

The term “non-discrete” peaks (also “unresolved” peaks) in XRD as used herein means peaks having 2
monotonic profile in-between them (successive points either consistently increasing (or staying even) or
decreasing (or staying even) within noise).

10 The term “discrete” peaks (also “resolved” peaks) in XRD as used herein means XRD peak(s) which
are not non-discrete (unresolved).

It should be understood that this X-ray diffraction pattern is characteristic of all the species of the
present crystalline composition. The sodium form as well as other cationic forms reveal substantially the same
pattern with some minor shifts in interplanar spacing and variation in relative intensity. Other minor variations

i5 can occur, depending on the Y to X, e.g., silicon to aluminum, ratio of the particular sample, as well as its
degree of thermal treatment (e.g., calcination).

The crystalline molecular sieve composition of this disclosure may be characterized by an X-ray
diffraction pattern of the as-synthesized crystalline molecular sieve including d-spacing maxima at 13.18+0.25
and 12.33%0.23 Angstroms (Table II),

20 Table 11
Interplanar d-Spacing (A) Relative Intensity, 1/1, x 100
13.18%0.25 M-VS
12.33+0.23 M-VS§S

wherein the peak intensity of the d-spacing maximum at 13.18+0.25 Angstroms is approximately equal or
higher than the peak intensity of the d-spacing maximum at 12.33+0.23 Angstroms.
The crystalline molecular sieve composition of this disclosure may be characterized by an X-ray
25 diffraction pattern of the as-synthesized crystalline molecular sieve further including d-spacing maxima at
11.06+0.18 and 9.25+0.13 Angstroms (Table 111),

Table 111
Interplanar d-Spacing (A) Relative Intensity, 1/1, x 100
13.18 £ 0.25 M-VS
12.33+0.23 M-VS
11.06:0.18 W-S
9.25+0.13 Ww-S

wherein the peak intensity of the d-spacing maximum at 11.06+0.18 Angstroms is approximately equal or

30 higher than the peak intensity of the d-spacing maximum at 9.2520.13 Angstroms.
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In addition, the crystalline molecular sieve (after calcination) of this disclosure may be characterized by
35 the ratio of the external surface area (as measured by the t-plot of BET method) over the total surface area of
preferably less than 0.15, more preferably less than 0.13, or even more preferably less than 0.12.

Electron Diffraction
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25Tabl e
Y02 Ito
0.1-0.5

|V Reactants Useful Preferred Y02/ X203 10 to infinity 15-55 H20/
10000 5-35 OH? YO2* 0.001-0.39 0.1-0.35 OH YO02** 0.001-0.59

MYEQposieB3E- 2 0. 1-1 R/ YO2 0.001-2 0.01-0.5 SeedPtrT/1B285/004385 1- 5 wt %

Me6-di quat-5 salt(s) Me6-diquat-5 salt(s)

20

25

Formulation of the Hydrothermal Reaction Mixtures

Synthetic molecular sieves are often prepared from aqueous hydrothermal reaction mixtures (synthesis
mixture(s) or synthetic gel(s)) comprising sources of appropriate oxides. Organic directing agents may also be
included in the hydrothermal reaction mixture for the purpose of influencing the production of a molecular sieve
having the desired structure. The use of such directing agents is discussed in an article by Lok et al. entitled
“The Role of Organic Molecules in Molecular Sieve Synthesis” appearing in Zeolites, Vol. 3, October, 1983,
pp- 282-291.

After the components of the hydrothermal reaction mixture are properly mixed with one another, the
hydrothermal reaction mixture is subjected to appropriate crystallization conditions. Such conditions usually
involve heating of the hydrothermal reaction mixture to an elevated temperature possibly with stirring. Room
temperature aging of the hydrothermal reaction mixture is also desirable in some instances.

After the crystallization of the hydrothermal reaction mixture is complete, the crystalline product may
be recovered from the remainder of the hydrothermal reaction mixture, especially the liquid contents thereof.
Such recovery may involve filtering the crystals and washing these crystals with water. However, in order to
remove the entire undesired residue of the hydrothermal reaction mixture from the crystals, it is often necessary
to subject the crystals to a high temperature calcination e.g., at 500°C, possibly in the presence of oxygen. Such
a calcination treatment not only removes water from the crystals, but this treatment also serves to decompose
and/or oxidize the residue of the organic directing agent which may be occluded in the pores of the crystals,
possibly occupying ion exchange sites therein.

The crystalline molecular sieve material of this disclosure may be prepared from a hydrothermal
reaction mixture containing sources of alkali or alkaline earth metal (M), e.g., sodium or potassium, cation, an
oxide of trivalent element X, e.g., aluminum, an oxide of tetravalent element Y, e.g., silicon, an organic (R)
directing agent, hereinafter more particularly described, and water, the hydrothermal reaction mixture having a
composition, in terms of mole ratios of oxides, within the following ranges:

Table 1V

Reactants Useful

Preferred

YO'_]/ X203 10 to inﬁnity 15-55

H.0/ YO, 1 to 10000 5-35

OH7/ YO,* 0.001-0.39 0.1-0.35

OH7/ YO, ** 0.001-0.59 0.1-0.5

M/YO, 0.001-2 0.1-1

R/YO, 0.001-2 0.01-0.5

Seed*** 0-25 wt% 1-5 wi%

R Meg-diquat-5 salt(s) Meg-diquat-5 salt(s)

* The OH/ YO, of this row is calculated with correction of trivalent element source.
** The OH/ YO, of this row is calculated without correction of trivalent element source.
***The weight percent (wt%) of seed is based on the weight of the solid tetrahedral element oxide.
For these embodiments when reaction mixture for hydrothermal reaction having a composition as

disclosed in Table VI, the OH:YO, molar ratio without correction of trivalent element source ranges from about
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of oxi des. W ng ranges: eact an referred
Y02/ X203 10 to infinity 15-55 |-120/ Y@peY to 10000 5-35 OW Y02*
Reactants Useful Preferred
YOy X505 10 to infinity 15-55
H,0/ YO, 1 to 10000 5-35
OH7/ YO* 0.64-2 0.7-2
OH/ YO, ** 0.74-2 0.8-2
M/YO, 0.001-2 0.1-1
R/YO, 0.001-2 0.01-0.5
Seed*** 0-25 wt% 1-5 wt%
R Meg-diquat-5 salt(s) Meg-diquat-5 sali(s)

* The OH/ YO, of this row is calculated with correction of trivalent element source.

30 ** The OH/ YO, of this row is calculated without correction of trivalent element source.



0.64-2 0.7-2 OM YO2** 0.74-2 0.8-2 MY02 0.001-2 0.1-1 R1YO2 0.001-2
0.01-0.5 Seed*** 0-25 W% 1-5 vt % R Me6-di quat-5 salt(s) Me6-diquat-5
salt(s) WoOThe/(@D¥s6Y02 of this rowis calct toted w th earnsednrons3sf
trival ent el enent source. 30** The ON *Y02 of this rowis cal cul ated

w t hout correction of trivalent element source. WO

2008/ 016456PCT/ US2007/ 015387 - 17 - ***The wei ght percent (W% of seed is

based on the weight of the solid tetrahedral el enment oxide. For
t hese enbodi nents when reaction m xture for hydrothermal reaction having a
conposition as disclosed in Table VII, the OH7 Y02 nolar ratio w thout

correction of trivalent el enent source ranges fromabout 0.74 to about 2
and/or the ON Y02 nolar ratio with corréétion of trivalent el ement source
ranges from 5about 0.64 to about 2. The followi ng owl y02 nol ar
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and fr omr@alglttebmg_nt $ourqgy) ideally falls in a range between any one of the above- mentloned lower limits and any
one of the above-mentioned upper limits, so long as the lower limit is less than or equal to the upper limit. The
OH/ YO, molar ratio (without correction of trivalent element source).may be present in an amount ranging from
0.74 to 2 in one embodiment, alternatively 0.8 to 2, alternatively 0.8 to 1, alternatively and from 0.8 to 1.1 in
15 another embodiment.
The following OH/ YO, molar ratios (with correction of trivalent element source) are useful lower OH’
/ YO, molar ratio (with correction of trivalent element source) limits for all disclosure processes: 0.64, 0.65,
0.66, 0.7, 0.75, 0.80, 0.90, 1 and 1.5. The following OH/ YO, molar ratios (with correction of trivalent element
source) are useful upper OH7 YO, molar ratio (with correction of trivalent element source) limits for all
20 disclosure processes: 2, 1.6, 1.4, 1.3, 1.2, 1, 0.9 and 0.8. The OH7 YO, molar ratio (with correction of trivalent
element source) ideally falls in a range between any one of the above-mentioned lower limits and any one of the
above-mentioned upper limits, so long as the lower limit is less than or equal to the upper limit. The OH7 YO,
molar ratio {with correction of trivalent element source) may be present in an amount ranging from 0.74 to 2 in
one embodiment, alternatively 0.8 to 2, alternatively 0.8 to 1, alternatively and from 0.8 to 1.1 in another
25 embodiment.
The crystalline molecular sieve material of this disclosure may alternatively be prepared from a
hydrothermal reaction mixture containing sources of alkali or alkaline earth metal (M), e.g., sodium or
potassium, cation, an oxide of trivalent element X, e.g., aluminum, an oxide of tetravalent element Y, e.g.,

silicon, an organic (R) directing agent, hereinafier more particularly described, and water, the hydrothermal

30 reaction mixture having a composition, in terms of mole ratios of oxides, within the following ranges:
Table VI
Reactants Useful Preferred
YO,/ X,;0; 10 to infinity 15-55
H,O/ YO, 5-35 5-30
OH7 YO,* 0.001-2 0.001-2
M/YO, 0.001-2 0.1-1
R/YO, 0.001-2 0.01-0.5
Seed** 0-25 wt% 1-5 wt%
R Meg-diquat-5 salt(s) Meg-diquat-5 salt(s)
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Ludox, or HiSil (a precipitated hydrated SiO, containing about 87 wt% silica, about 6 wt% free H,O and about
4.5 wt% bound H,O of hydration and having a particle size of about 0.02 micron) favors crystal formation from
the above mixture. Preferably, therefore, the YO,, e.g., silica, source contains about 30 wt% solid YO,, €.g.,
silica, and more preferably about 40 wit% solid YO,, e.g., silica. The source of silicon may also be a silicate,

15 e.g., an alkali metal silicate, or a tetraalkyl orthosilicate.

In additional embodiments of this disclosure, the source of YO, comprises acid of the tetravalent
element (Y). When YO, is silica, the silica source may be silicic acid.

X is a trivalent element selected from Groups 3-13 of the Periodic Table of the Elements, such as
aluminum, and/or boron, and/or iron and/or gallium, preferably aluminum. The source of X;O3, e.g., aluminum,

20 is preferably aluminum sulphate or hydrated alumina. Other aluminum sources include, for example, other
water-soluble aluminum salts, sodium aluminate, or an alkoxide, e.g., aluminum isopropoxide, or aluminum
metal, e.g., in the form of chips.

The alkali or alkali earth metal element is advantageously lithium, sodium, potassium, caicium, or
magnesium. The source of alkali or alkali earth metal element is advantageously being metal oxide, metal

25 chloride, metal fluoride, metal sulfate, metal nitrate, or metal aluminate. The sodium source advantageously
being sodium hydroxide or sodium aluminate. The alkali metal may also be replaced by ammonium (NH,") or
its equivalents, e.g., alkyl-ammonium ion.

In some embodiments of this disclosure, the M:Y O,, e.g., M:SiO, molar ratio ranges from a low value
of 0.001, preferably 0.01, and optionally 0.1, to a high value of 2.0, preferably 1, and optionally 0.5. The

30 M:YO,, e.g., M:SiO; molar ratio ideally falls in a range comprising any combination of the above-mentioned
low value(s) and the above-mentioned high values(s).

In some embodiments of this disclosure, the H,O:YO,, e.g., H,0:Si0O, molar ratio ranges from a low
value of 1, preferably 5, and optionally 10, to a high value of 10000, preferably 5000, and optionally 500. The
H,0:YO,, e.g., H,0:Si0; molar ratio ideally falls in a range comprising any combination of the above-

35 mentioned low value(s) and the above-mentioned high values(s).

The OH:YO, molar ratio (without correction of trivalent element source) as used in this disclosure

does not include correction of acid in the reaction mixture for hydrothermal reaction. It is calculated based on

the total mole of hydroxide added to the reaction mixture for hydrothermal reaction divided by the total mole of
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The 01-1-:Y02 nolar ratio (with correction of trivalent el enent source) as
used in this disclosure include 10 correction of acid in the reaction
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m xture for hydrothermal reaction. The 0i-1-NO2 nolar ratio (with
correction of trivalent elenment source) is, therefore, calcul ated based on
the total nole of hydroxide after correction divided by the total nole of
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Optionally, the hydrothermal reaction is carried out with any type of
agitation, e.g., stirring or rotating 35 the vessel about a horizontal axis
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preferably fromO to about 400 RPM In sone enbodi nents, the
crystalline nol ecular sieve of this disclosure is an MCM 22 fam |y
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this disclosure conprises at |east one of WD 2008/ 016456PCT/ US2007/ 015387
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-27 - devel oper. After neasurenment of the pattern, three-dinensional
representations of the reciprocal lattice could be plotted to reveal

di ffractiwo 2beatiseses parallel to the c* axis. The fol | orcmgisEooaopdes
illustrate exenplary preferred enbodi nents: Exanple A in this exanple,
MCM 22 was prepared according to the nmethod of US Patent No. 4,954, 325.

A hydrothernmal reaction m xture was prepared fromwater, hexanethyl enei m ne
(HM) (Sigma-Aldrich Conpany), silica (Utrasilm Degussa Corp.), 45 w%
sodi um al um nate solution (25.5 % Al 203, 19.5 9%Na20; USALCO, and 50 wt %
sodi um hydr oxi de sol ution. The m xture had the follow ng nolar conposition
as shown in Table VII: 10Table VI I;xarrpl e A Ml ar conposition

S102/ Al 203 30 1-120/ Si02 20 OF17 Si02* 0.17 Na4/ Si02

through benzene alkylation, followed by formation of the alkylbenzene hydroperoxide and cleavage of the
alkylbenzene hydroperoxide into phenol and ketone. In such processes, the crystalline molecular sieve(s) of this
disclosure, preferably the MCM-22 family molecular sieve(s) of this disclosure, are used in the first step, that is,
benzene atkylation. Examples of such processes includes processes in which benzene and propylene are
5 converted to phenol and acetone, benzene and C, olefins are converted to phenol and methyl ethyl ketone, such
as those described for example in international application PCT/EP2005/008557, benzene, propylene and C,
olefins are converted to phenol, acetone and methy! ethyl ketone, which, in this case can be followed by
conversion of phenol and acetone to bis-phenol-A as described in international application
PCT/EP2005/008554, benzene is converted to phenol and cyclohexanone, or benzene and ethylene are

10 converted to phenol and methy! ethyl ketone, as described for example in PCT/EP2005/008551.

The crystalline molecular sieve(s) of this disclosure, preferably the MCM-22 family molecular sieve(s)
of this disclosure, are useful in benzene alkylation reactions where selectivity to the monoalkylbenzene is
required. Furthermore, the crystalline molecular sieve(s) of this disclosure, preferably the MCM-22 family
molecular sieve(s) of this disclosure, is particularly useful to produce seiectively sec-butylbenzene from benzene

] and C, olefin feeds that are rich in linear butenes, as described in international application PCT/EP2005/008557.
Preferably, this conversion is carried out by co-feeding benzene and the C, olefin feed with the catalyst of the
present invention, at a temperature of about 60°C to about 260°C, for example of about 100°C to 200°C, a
pressure of 7000 kPa-a or less, and a feed weight hourly space velocity (WHSV) based on C, alkylating agent of
from about 0.1 to 50 h and a molar ratio of benzene to C, alkylating agent from about 1 to about 50.

20 The crystalline molecular sieve(s) of this disclosure, preferably the MCM-22 family molecular sieve(s)
of this disclosure, are also useful catalyst for transalkylations, such as, for example, polyalkylbenzene
transalkylations.

In the case of many catalysts, it is desired to incorporate the new crystal with another material resistant
to the temperatures and other conditions employed in organic conversion processes. Such materials include

25 active and inactive materials and synthetic or naturally occurring zeolites as well as inorganic materials such as
clays, silica and/or metal oxides such as alumina. The latter may be either naturally occurring or in the form of
gelatinous precipitates or gels including mixtures of silica and metal oxides. Use of a material in conjunction
with the new crystal, i.e. combined therewith or present during synthesis of the new crystal, which is active,
tends to change the conversion and/or selectivity of the catalyst in certain organic conversion processes. Inactive

30 materials suitably serve as diluents to control the amount of conversion in a given process so that products can
be obtained economically and orderly without employing other means for controlling the rate of reaction. These
materials may be incorporated into naturally occurring clays, e.g., bentonite and kaolin, to improve the crush
strength of the catalyst under commercial operating conditions. The materials, i.e. clays, oxides, etc., function as
binders for the catalyst. It is desirable to provide a catalyst having good crush strength because in commercial

35 use it is desirable to prevent the catalyst from breaking down into powder-like materials. These clay binders
have been employed normaily only for the purpose of improving the crush strength of the catalyst.

Naturally occurring clays which can be composited with the new crystal include the montmorillonite

and kaolin family, which families include the subbentonites, and the kaolins commonly known as Dixie,
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McNamee, Georgia and Florida clays or others in which the main mineral constituent is halloysite, kaolinite,
dictite, narcite, or anauxite. Such clays can be used in the raw state as originally mined or initially subjected to
calcination, acid treatment or chemical modification. Binders useful for compositing with the present crystal
also include inorganic oxides, notably alumina.

In addition to the foregoing materials, the new crystal can be composited with a porous matrix material
such as silica-alumina, silica-magnesia, silica-zirconia, silica-thoria, silica-beryllia, silica-titania as well as
ternary compositions such as silica-alumina-thoria, silica-alumina-zirconia silica-alumina-magnesia and silica-
magnesia-zirconia.

The relative proportions of finely divided crystalline molecular sieve and inorganic oxide matrix vary
widely, with the crystal content ranging from about 1 to about 99 percent by weight and more usually,
particularly when the composite is prepared in the form of beads, in the range of about 20 to about 80 wt% of
the composite.

These and other facets of the present invention is exemplified by the Following Examples.

Exarmnples

In these Examples, the XRD diffraction patterns of the as-synthesized materials were recorded on a
Bruker D4 X-Ray Powder Diffractometer using copper Ko radiation in the 26 range of 2 to 40 degrees.

The SEM images were obtained on a HITACHI S4800 Field Emission Scanning Electron Microscope
(SEM). The crystal size was measured by averaging the size of multiple crystals as shown in the SEM.

The crystallinity is defined as the ratio of the sum of the two main peaks, 7.1 and 26 (20), to the ratio of
the sum of the same peaks in the standard (reference Example for a given synthesis formulation and conditions),
multiplied by 100.

The BET surface area was measured by Micromeritics TriStar 3000 V6.05A (Micromeritics
Corporation, Norcross, GA) with sample pretreated at 350°C in air.

The external surface area over overall BET surface area ratio was calculated from the t-plot generated
as part of the BET determination by nitrogen sorption,

Electron diffraction patterns of calcined material of Example 4 were obtained at 300 kV with a
Philips/FEI (Eindhoven, Netherlands) CM-30 transmission electron microscope.

The selected area diameter sampled from thin microcrystals was 0.25 pm. After crushing in a mortar
and pestle, the materials had been ultrasonicated in acetone to make a dispersion and then spread on carbon-
film-covered 300-mesh copper electron microscope grids. A precession accessory to the electron microscope
(NanoMEGAS PO010, Brussels, Belgium) was used to ensure off-axial illumination of the specimens to minimize
multiple scattering perturbations to the recorded intensities. The patterns were recorded on Fuji imaging plates
that were then processed with a Ditabis (Pforzheim, Germany) Micron scanner to produce 16-bit digitized
images. Intensities of the patterns were then integrated using the ELD program in the CRISP marketed by
Calidris (Sollentuna, Sweden). In some cases, tilt series of diffraction patterns (with the hexagonal a* axis most
often selected as the tilt axis) were obtained via the eucentric goniometric stage of the electron microscope and

these patterns were recorded on Kodak SO-163 electron microscope imaging film, developed in Kodak HRP
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be p! otted to reveal d:f&acnon features parallel to the c* axis.

The following Examples illustrate exemplary preferred embodiments:
Exampie A
5 In this example, MCM-22 was prepared according to the method of US Patent No. 4,954,325.
A hydrothermal reaction mixture was prepared from water, hexamethyleneimine (HMI) (Sigma-
Aldrich Company), silica (Ultrasil™, Degussa Corp.), 45 wit% sodium aluminate solution (25.5 % ALO,, 19.5
% Nax0; USALCO), and 50 wt% sodium hydroxide solution. The mixture had the following molar ;:omposition

; " as shown in Table VII:
( 10 ., Table VII
Example A
Motlar composition
Si0/ALO; 30
HQ/ SiC, 20
OHY/ Si0* 0.17
Na'/ Si0, 0.17
HMI/SIO, 035
’ Crystallization conditions
Temperature {(°C) 143
Stirring speed (RPM) 250
Time (hr) 72
Characterizations
XRD Result Pure Phase MCM-22 (Figure 1)
: Crystallinity (%) 100
( Si0,/Al;05 (molar ratio) 23
Total Surface Area (m*/g) 604
Micropore Surface Area (m™/g) 506
External Surface Area (m%/g) o8
Crystal size (SEM) 0.5 x 0.025 pm plates (Figure 2)

* The O’ / 8iO; of this row is calculated without correction of trivalent element source since aluminum was
suplied as A O,,
The hydrothermal reaction mixture was crystallized according to the conditions listed in the above
Table VII. The XRD of the as-synthesized material of Example A showed pure phase MCM-22. The SEM
{5  picture of the material of Example A showed a platelet morphology with an average crystal size of 0.5 x 0.025
um. The electron difiraction patterns of the calcined material of Example A were shown in Figurs 8a. After
calcination, the material exhibited an XRD according to that reported in US Patent No, 4,954,325.
Examples 1-2
Hydrothennal reaction mixtures were prepared from water, Meg-diquat-5 (“R™) dibromide (SACHEM,
20 Inc.}), silica (Ulrasil™, Degussa Corp.), aluminum sulfate solution (8.1 % Al O,) solution, and 50 wt% sodium

hydroxide solution. The mixtures had the following molar compositions as shown in the following Table VIII:



Exanpl es 1-2 Hydr ot hernal reaction mxtures were prepared
fromwater, Merdiquat-5 ("R') di bromde (SACHEM 20lnc.), silica
(Utrasil TM Degussa Corp.), alum numsulfate solution (8.1 % Al, 03)
solution, and 50 wt % sodi um hydr oxi de sol ution. The m xtures had the
foll ow ng nolar conpositions as shown in the followng Table VIII:
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Table VIII Exanple 1 Exanple 2 Ml ar conposition. S102/ Al 203

30 32 H20/ Si02 21 34 OH? Si 0241 028 0.47 NC/ si02 0.48 0.66 R/ Si 02
0.15 0.15 Crystallization conditions Tenperature (C

20

_28.
Table VIII
Example 1 Example 2
Molar composition
SiO/ALO;, 30 32
H0/ 510, 21 34
OHY/ 8i0,* 0.28 0.47
Na’/ Si0, 0.48 0.66
R/SIO; 0.15 0.15
Crystaliization conditions
Temperature (°C) 170 160
Stirring speed (RPM) 0 0
Time (hr) 80 220
"Characterizations
XRD Result See Figure 3 See Figure 5
Si0A/ALO; (molar ratio) 24 ’ N/A
BET area (m?/g) 557 N/A
Crystal size (SEM) >1 um x 0.025 pm (Figure >1 pm wide
4) (Figure 6)

* The OH" / Si0; of this row is calculated with correction of trivalent element source since aluminum was
suplied as aluminum salt. ’

The mixture of Example 1 was crystallized at 170°C in a Teflon™ bottle with no stirring for 80 hours.
After crysinllization, the hydrothermal reaction mixture slurry of Example ) was filtered, The as-synthesized
material had an XRD pattern shown in Figure 3.

The mixture of Example 2 was crystallized at 160°C in a Teflon™ bottle with no stirring for 220 hours.
After crystallization, the hydrothermal reaction mixture slurry of Example 2 was filtered. The as-synthesized
material had an XRD pattern shown in Figure 5.

The crystalline molecular sieve made in Example 1 and 2 showed XRD diffractions of pure phase
MCM-22 family molecular sieve. The XRD diffraction of the crystalline molecular sieve of Example | and 2
included d-spacing maxima at 13.18£0.25 and 12,3320.23 Angstroms, wherein the peak intensity of the d-
spacing maximum at 13.18%0.25 Angstroms is approximately equal or higher than the peak intensity of the d-
spacing maximum at 12.33+0.23 Angstroms. The XRD diffraction of the crystalline molecular sieve of
Examples 1 and 2 further included d-spacing maxima at §3.06+0,18 and 9.25£0.13 Angstroms, wherein the peak
jntensity of the d-spacing maximum at 11.06:0.18 Angstroms is approximately equal or higher than the peak
intensity of the d-spacing maximum at 9.25:0.13 Angstrems. Additionally, the d-spacing maxima at 11.0620.18
and 9.25+0.13 Angstroms were non-discrete peaks.

Further, the XRD diffractions of the crystalline molecular sieve of Examples 1 and 2 were further
characterized by including values substantially as shown in Tables IJ or I11.

Example 3

100 grams of 1 M ammonium nitrate solution was mixed with 13 grams of solid from Example 1

(water washed and dried). The mixture was stirred ar room temperature (~25°C) for one hour and filtrated,
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Example 4

The synthesis was catried out in 2 manner similar to Example 1 except for time of crystallization of 60
hrs. A small sample revealed a fully erystalline product. 400 m1 of water was added to the sturry, agitated and
supematant decanted after the solids seftled. Water was added again, stirred and the slurry filtered and washed.
‘The final as-synthesized solid produet was dried at 121°C (250°F). )

15 g of the as-synthesized product was exchanged with ammonium nitrate using 100 g of ammonium
nitrate like in Example 3, A portion of the ammonium exchanged material was calcined in air at 540°C. The
calcined product has a BET surface area of 514 m'/g, an external surface area of 72 m®/g and the ratio externat
to total area equal to about 0.14,

The X-ray diffraction patterns for the as-synthesized, and ammonium exchanged a.nd calcined materials
of Example 4, are shown in Figure 7.

The representative unit cell for calcined known MCM-22 material (comparative Example A) was
hexagonal, space group P6/mmm, with approximate a = 1421, ¢ = 24.94 A_ In the projection down the [001]
axis, the hkO paitern contained sharp spots (Figure 8a). Amplitude data from separate patterns selected within a

*batch of thin microcrystals agreed well with one.another:

R =Z|F(1)| - k[FIEF()| < 0.12,
where k was normalized so that Z|F(1)] = Z|F(2)| and |F(1)] and |[F(2)] were amplitudes of comparable diffraction
peaks of the separate patterns: A plot of the reciprocal lattice from a tilt series of such patterns (Figure 9a)
clearly revealed the spacing of the c-axis near 25 A. On the other hand, plotted tilts of the known MCM-22
precursor (Example A) microcrystal (Figure 9b) showed no lattice repeat along ¢ direction (i.e., discrete
reflection along ¢*) but instead a continuous streaking of reflections. The result is consistent with the known
Fourier transform of a single unit cell in this ¢ direction. )

The predominant hk0 electron difftaction patterns from the calcined material of this disclosure were
most commonly slightly arced (Figure 8¢) although a spot pattern similar to calcined known MCM-22 material
(comparative Example A} was sometimes observed as a minor impurity (Figure 8b, compare with Figure 8a).
Amplitude data from the occasional spot patterns agreed well with those of calcined known MCM-22 material
(R = 0.09). Those from the arced patterns did not agree so well (R = 0.14), even though their internal agreement
was good (R £ 0.12). An improved agreement was be found between the two types of patterns if a
phenomenological Lorentz correction was applied to the patterns from the new material to compensate for the
arced reflections (R = 0.12), Three dimensional tilts of the calcined material of the material of this disclosure
(Example 4, Figure 9c) revealed some streaking of the reflections along ¢ direction (¢c*) but also a doubled ceil
repeat in this direction (see arrows Figure 9¢).

The diffraction data from the crystalline molecular sieve of this disclosure (Example 4) indicate that the
basic unit cell structure of the material might not differ from that of the crystalline molecular sieve of the
calcined known MCM-22 material (comparative Example A). However the crystalline molecular sieve of this
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with 20 wei ghwhpatht siluafatied ambiotineitt afftbic hisclddaie hiae badescobedawithrpyrtibagits it Wil be

catal yst , Wasio®d it vhGtls biler RTARRAMRR WAl bk Qgpgpent ta Lisenetk Ay Habd) 1fdse ;lglﬂegm the
bef ore use._  The cata“yst was . ac |va%§g] % a C|n|n% in.nitro g

foll omeda‘bv"'}i’d‘LFé’Bﬁ%“gl?éﬂﬁ'fB?ﬁ"drﬂ‘ FePRe! i REIPENG & 5H ngly itds Pﬁ‘ng nieql thyt f eéf°"e
540C. Exefitie €ifs appended herdto datimitgdstt theckxamplepad deicrfintiomn s8Ofortie haydit bys aathes thof the

product QilmQQJm&éEd éé%nc%*ﬁﬂﬂh@alﬁh%ﬁiﬁgs ftbneadf n\W‘éth bzhxcﬁ)@gltit.sm Qfe p&lséﬂlmn(rﬁtlon
(LaRoche, ve Xhune

al | ow t hé‘ o "%%ﬁ ?eﬁtu)es wh 1§lr tr ag%fa(s)re?re\éf et::s]ttlbere(e)g( v t(i'll éetsié'?lec} the rlo whlchdﬁls
extrudat@§*%ﬁ?éﬂﬁW$ed at 120C before use. The ZOCataIyst was actlvated by
calcining in nitrogen at 540C, foll owed by aqueous ammoniumnitrate
exchange and calcining in air at 540C. Exanple 7 The catal ysts
prepared in Exanple 5 and Exanple 6 were sized to 14/ 24 nmesh.and tested for
benzene al kyl ation with propyl ene. Benzene al kyl ation with propyl ene was
conducted using the catal ysts prepared in 25 Exanples 5 and 6. The catal yst
was | oaded into a catal yst basket into a well-m xed Parr autocl ave reactor.
Benzene (156.1 grans) and propylene (28.1 grans) were then added in a 3:1
nol ar ratio of Benzene: Propyl ene. The reaction conditions were 130C at 2183
kPa-a (300 psig) and the reaction was run for 4 hours. A small sanple of
product was withdrawn at regular intervals and anal yzed using an off-1line
GC (Model HP 5890). The catal yst performance was assessed by a kinetic
activity rate constant based on propyl ene conversion and 30sel ectivity to
cunene at 100% propyl ene conversion. The activity and selectivity results
of Exanple 5 are shown normalized to the catal yst from Exanple 6. The
results were as shown in the following Table I X. Table I X Catal yst Activity
Sel ectivity, normalized [ D PB/ Cunene eAB Exanple 6 99.6 92.1 Exanple 7 100



100 The cat al yst showed both activity and selectivity for the benzene

al kyl ation reaction WD 20081016456PCT/ US2007/ 015387 VWi | e
the illustrative enbodi nents of this di3tdosure have been descri bed
with particularity, it will be understood that various other

nodi fications will be apparent to and can be readily nade by those
skilled %art Wi t hout departing fromthe spirit and scope of

this dis Accordingly, it is not intended that the scope of

the cl ai ns appended hereto be imted to the Exanples and
descri pt W&ladBt forth herein but rather that the 5 clains be
construed as enconpassing all the features of patentable novelty

whi ch redi de Ancivaiéllinecmeleeulpn ieve.iiorits imueloniinn gxeliangéde &ruw exsinnkis chlcined

o whi oh  hi < i epmEip Tt e B R e AR S il G sive i

crystalline neh@gittidediyedierupied stdcking6Tahe Uit Q¥BOENGEE difdcbRhnd Radihs an
calcined forrn, conprising unit cells with MANVtopol ogy, said

crystal | ine neleglion ¢iffragtiel paitemn shigaking Bemthem{ cali arangemantdn sheq digecton.
the unit cells in the c direction and having an election diffraction
pattern streaking fromthe unit cell arrangenent in the c direction.

2. The c2yst aTh¢ oxystatlineanblaculai steve offclaiingl, mwhbreinvaid elgotrem diffredtiatgacem is
diffraction pattern is further char berized by an arced hkO pattern.
3. The crysta E&T‘f’ﬁ?‘iﬁ%‘lﬁegrbysai“é‘wd PEEHh 1, wherein said el ectron
diffraction pattern is further characterized by the unit cells
streaking along the c¢c direction. 4. The crystalline nol ecul ar sieve

of clain3.3, whhe eiystaiiedneleedarievedificlaimdl, wwergimsaié electren fiffradtion pattern is
characterized.by the double.unit cell. along the c.dirgctjon. 5. The
crystalline Mgﬁ%acg?r&?g bggh%ﬁuﬁﬁ‘ﬁlnﬁ ,Sﬁeﬁ%?%?tlﬂnm? cc‘ﬁ’i%?%‘i‘l i ne

nol ecul ar sieve has a total surface area of greater than 450 n2/g as
measured by the N2 BET nmethod. 6. The crystalline nolecular sieve of

cl ai m 5, 4wher Ehqrcypiallineynelgeularrieviesif elaimay wdicesin s4id slegirom diffacsiontpatiern is
external surf o [ £ _|.ess than 0.15
after conver Sﬁ%@ne%#lﬁ?%c@é’rgeg}lap Zlfl% ?oﬁ@ie@‘fé%@l az? tlﬁg\(/;ghﬁeﬁt B Hform by
exchange with amonium nitrate and cal ci nati on, wherein the external

surface area i s determned fromat-plot of the N2 BET. 7. The )
crystal | 9ne nbleerypiafinginelecular siqvgofrlaim gphwherch the erysiallineanoleedar sieve has
nol ecul ar si e k hahk

wt % of the cr%gottﬂl%i I neé‘%%?@@%’?%%r@%%%?ﬁa@rag cryi?gﬁygf@%?g?%?t@a'er
than 1 um as neasured by the SEM 8. The crystalline nolecul ar sieve

of claim?7, er ei he cryystalline | ecul ar sieve has.a norphol ¢
of thin B at %@@@wﬁ%@@f}f Séé¥8 oL Flajmg dsVhersIn oS B el re@;@ﬁ%n sievias
nol ecul ar si ey e;1RAse ﬁe%&ﬁﬁﬁ'suffﬂéecﬂ&_@@%ﬁg?ne a&lgpéur@@cg%%att]gmg%atg%@g%%er

by the SEM - 33 - 9. The crystalline ecular sieve o
wher ei n the ceopyersidn o8 thel exvatallines inwlesules sihve dotoed-fath by axélaage reith

that the separation factor between.two XRD aks. Wi th d-spacin .
ot mum of - ottt aRf CARGRIOR s ralne el buftecd % iR detomuiged
Angst r om (abogémkQ-sleosfaRe NWBHIheta) is at |east 0.4, preferably at

| east 0.5 for the XRD patterns of the calcined material. 10. A nethod
of manufacturing a crystalline nolecular sieve, the nmethod conprising

the ste of : 1 di ' r rigl t least one squrce
of at I ekt R RS ile it SR BRI, LB Bl oy BARlns G Fe has
| east one al kaunorgholedykef tabwlar habitiehdiht lehs FORLY% of tHeagdtallii€molecular sieve
directing-agent (R), water, and optionally at |east one source of at

| east one triRaslacnystal|diaraeter gregter ibap 4 pm ss meesurrdnte SHALS ol | owi ng
nol ar composition: Y: X2 H20:Y MY RY

8. The crystalline molecular sieve of claim 7, wherein the crystalline molecular sieve has
a morphology of thin platelet agglomerates, and at least 50 wi% of the crystalline
molecular sieve has a crystal thickness of about 0.025 pm as measured by the SEM.



10 to infinity 5to 35 .."0.001 to 2 0.001 to 2 0.001 to 2 wherein M
is an alkali nmetal and Ris at |east one

N, N, N, N N N - hexanet hyl 1, 5- pent anedi ami33i-um salt (Me6-di quat-5
salt(s)), wherein said OW is calculated with or without trival ent

el enent source correction; (b) submtting the m xture at

crystal | 9.zat i Ohe e:9sfilineanslebulad §6v9 6F qMiR0RIGIhEEARKS SiyBRIlinRensleSiSeve is
crystalline nol ecul ar sieve, wherein the crystallization conditions

conprise a teshHsEachiized by feplare thagtheorparation fagpcbevezodee 8RB neaks with d-

crystallizati [ : 1 4h o ( veri

the cryst ai | 1 Aaci Eat 0 8P ahbur's TRtk (808 ebtes' (1o BEET 4R ublki 89
cr Iyst a: line thtmhah (almue Ve degree tévb)thétlahi(se!jtdmlﬂoitﬁ;l@réfbﬁl(ﬂy; a/cslteiﬂit lol¢or the
nol ecul ar si with an an a njumsalt(s) solution; 2) cal cining
the crystall mt@mﬂ%&%@g‘gﬁ%@ﬁkal cination conditions; - 34 -
(3)ion-exchanging the crystalline nolecular sieve with an amoni um
salt(s) solution and calcining the crystalline nol ecul ar sieve under
cal ci natilon cémiéthodot matdfactiiog merystallind moleailar didye, he nethvdtdoamprising the
0l-1-:Yis in thef_range of fromO0.01 to 0.5. 12. The method of claim
10, wherein t$®°®% s N, N, N, N N N - hexanet hyl-1, 5- pent anedi ami ni um

di brom de. 13g) Theymeidheds afixsltak ; g\m i . | Bl

range of f rofr(1 )10- SPS 151%1The met hé(;ﬂidﬁfﬁmcl a?ﬁd]t %%E @g?%?él?ﬁt %ﬁg%ﬁfe@af%valem
in the range of fraementod¥) et teast ongsouTereofet lvast wife alkali mr blkaliveetheinntal

the tetraval ent el i.S.Silicon. 16, e t hod, of..claim 15,
wherein the trival eg%ﬁg%i éﬁeﬁ%t T dﬁr%c%g\gﬁg?%ﬁrj, ‘f‘g&r TR ﬂ%tf(f%gyd# st one
claim 16, further sanperdfit h@storkd ERaleht él&ﬁéﬂtm?,csa{daﬂnﬁﬁcﬁrerlﬁ%ﬁﬂg(tﬂé &RWing
by at |east one of spray drying, prilling, pelletizing, and/or
extrusion. 18. A NRNEDSOMPIEIN ar si eve nmanufactured by the method of
clainms 13-29. 109. rocess for h car-hpn conversion, conprising

the step of: (a)co‘ﬁ't acting a hydrg(g%ﬁ%g%g?eedstock with the

crystal line nol ecdff#b:YSi eve #eci t2th3s any one of clains 1-10, 18 or

manuf act ured by tp@g”f’t hod of cl a¢ 10-17, under conversion
: B2
M*

conditions to for onversrton p
= 0.001 to 2

RY = 0.001to0 2

wherein M is an alkali metal and R is at least one N,N,N,N"N’N’-hexamethyl-
1,5-pentanediaminium salt (Meg-diquat-5 salt(s)), wherein said OHY is
calculated with or without trivalent element soﬁrce correction;

(b) submitting the mixture at crystallization conditions to form a product
comprising the desired crystalline molecular sieve, wherein the crystallization
conditions comprise a temperature in the range of from 100°C to 200°C, and a
crystallization time from about 1 hour to 400 hours;

(c)  recovering the crystalline molecular sieve; and

(d) ftreating the recovered crystalline molecular sieve by:
(1)  ion-exchanging the crystalline molecular sieve with an an ammonium
salt(s) solution;
(2)  calcining the crystalline molecular sieve under caleination conditions;

or
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12.

13.

14.

15.

16.

17.

18.

19.
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(3)  ion-exchanging the crystalline molecular sieve with an ammonium
salt(s) solution and calcining the crystalline molecular sieve under calcination
conditions.

The method of claim 10, wherein the OH™Y is in the range of from 0.01 to 0.5.

The method of claim 10, wherein the R is N,N,N,N’N’N’-hexamethyl-1,5-

pentanediaminium dibromide,

The method of claim 12, wherein the Y:X; is in the range of from 10-55.
The method of claim 13, whe?:ein the R:Y is in the range of from 0.01 to 0.5.
The method of claim 14, wherein the tetravalent element (Y) is silicon.

The method of claim 15, wherein the trivalent element (X) is aluminum.

The method of claim 16, further comprising a step of forming catalyst particulates by
at least one of spray drying, prilling, pelletizing, and/or extrusion.

A MCM-22 molecular sieve manufactured by the method of claims 13-29.

A process for hydrocarbon conversion, comprising the step of:
(a)  contacting a hydrocarbon feedstock with the crystalline molecular sieve
recited in any one of claims 1-10, 18 or manufactured by the method of claims

10-17, under conversion conditions to form a conversion product.





