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25 reaction m xture containi ng hexanet hyl enei m ne, an organic
conpound whi-ohs/Aeé® as directing agent for synthesis of pidrendvbivormso
(U.S. Patent No. 5,362,697). Hexanethyleneimne is also taught for
use in synthesis of crystalline nolecular sieves MCM22 (13.5..

Pat ent No. 4,954,325) and MCM49 (U. S. Patent No. 5,236,575). A

nol ecul ar sieve conposition of matter referred to as zeolite SSZ-25
30 (U.S. Patent No. 4,826,667) is synthesized froma hydrot her mal
reaction m xture containing an adamant ane quaternary ammoni um i on.
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5,236,575). A molecular sieve composition of matter referred to as zeolite SSZ-25
30 (U.S. Patent No. 4,826,667) is synthesized from a hydrothermal reaction mixture
containing an adamantane quaternary ammonium ion. U.S. Patent No. 6,077,498

refers to a crystalline molecular sieve composition of matter named ITQ-1 and its
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of the mxture building blocks can be in a regular fashion, an irregular fashion, a random
fashion, or any combination thereof; or
(iv} molecular sieves made by any regular or random 2-dimensional or 3-
dimensional combination of unit cells having the MWW framework
topology.

25 The MCM-22 family materials are characterized by having an X-ray
diffraction pattern including d-spacing maxima at [2.4+0.25, 3.57+0.07 and
3.42+0.07 Angstroms (either calcined or as-synthesized). The MCM-22 family
materials may also be characterized by 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

30  Angstroms {either calcined or as-synthesized). The X-ray diffraction data used to
characterize the molecular sieve are obtained by standard techniques using the K-

alpha doublet of copper as the incident radiation and a diffractometer equipped
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with a scintillation counter and associated computer as the collection system.
Materials belong to the MCM-22 family include MCM-22 (described in U. S. Pat.
No. 4,954,325), PSH-3 (described in U.S. Pat. No. 4,439,409), SSZ-25 (described
in U.S. Pat. No. 4,826,667), ERB-1 {described in European Patent No. 0293032),
ITQ-1 (described in U.S. Pat. No. 6,077, 498), ITQ-2 (described in International
Patent Publication No. W097/17290), 1ITQ-30 (described in International Patent
Publication No. WQ02005118476), 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 matenials 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 conyersion processes. Examples of MCM-22 family
molecular sieve are MCM-22, MCM-49, MCM-56, ITQ-1, PSH-3, §8Z-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 catalys;t comprises a mixture of at least 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
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pattern including d-spacing maxima at 12.4£0.25, 6.9+0.15, 3.57x0.07 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, Meg-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 I. The mixtures were
crystallized under crystallization conditions (as shown in Table I) 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, Microporous and Mesoporous
No. 6, page 542-543 Materials, Vol. 68, page 97-104
(2003) (2004)

Molar composition of the mixture
Si0x/ALO; 60 30 60
H,0O/ 810, 40 40 40
OH7 SiO, 0.63 0.4 0.5
OHY Si0, 0.73 0.6 0.6
Na'/ Si0, 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
Product Characterization

XRD Result Pure Phase MCM-22
Si0,/Al,0;5 (molar ratio) 38
BET area (m°/g) 438
Crystal size 0.5 x0.05 um
Morphology Platelet Platelet

* The OH/ Si0O; of this row is calculated with correction of aluminum source,

wherein AI(NQOs); was used in both papers.

** The QH7/ SiQ- of this row is calculated without correction of aluminum source.

It is known that crystal morphology, size and aggregation/agglomeration

can affect catalyst behavior, especially regarding catalyst activity and stability.
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si eve. family molecular sieve that has a total surface area of greater than 450 m’/g as
measured by the Ny BET method. The crystalline MCM-22 family molecular
25 sieve preferably 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 calcihation, wherein the external surface area is determined from a t-
plot of the N, BET. '
In yet some additional embodiments, this disclosure relates to a crystalline
30  molecular sieve that has a morphology of tabular habit, wherein at least 50 wi% of

the crystalline molecular sieve have a crystal diameter greater than 1 pm as

measured by the SEM, preferably greater than 2 pm as measured by the SEM.



In sone enbodi nents, this disclosure relates to a nethod of making a
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oref erably. fiuprchabit gpreif g IGRA SR nes GRS b picaie” wev Rafe =
| east one NeNsthl hhibkdess oPEBANBIIVS L admicediired B kIRISEMUM sal t
(Me6-diquat-5 salt(s)), preferably Ris selected fromthe group .
consi sting of Mednderpuasnest, e q¢rystatiing enclopelagisiyst o thif chtdesutre is an
Me6- di quat - 348M.bY 24 5LE 1ardtdat - 5 dii odi de, Me6-di quat-5

di hydr ox?de, %Eh%gl quaf-mS sultate, Me6-diquat-5 dinitrate, .
Me6- di quat -5 hydrloxiode pmbndigesntyibis disdosnure Selatedrioxa decteod of impking a

Me6- di quat - . OX] i = di -k X i odi de,

Me6- di quat - g#ﬁp@%*ﬂgg@m#?{% g’,qh%g% %@g-cg'l augfn-%% g IS%’% |g§e br om de,
Me6- di quat -5 fl uda) de mhiidingle miktute dorgpasing af least dpukeseurck dEat least one
Me6-di quat-5 fluoride njtrate, .Me6- gl t-5 chloride.bromde .
VE6- di quat -5 chi'or | de ‘FoaTART et (bt Rastofipirre Bt o B e aeati o
Me6- di quat -5 i odi de braralileartivifzial dilauait - &t lpsi<d rondalirdctinghgent {RY|, wmgr,
m xtures thereof, nore preferapl i.S selected.fromthe grou
Conststing of Meb- f o i AR i [fas quBetian of H5ogR! GRF ST clement
Me6- di quat -5 di f | uori dex), dé nilkavekavingdthdifo ReWwihg, mdfabradioguat - 5

di hydr oxi de, Me6-diquat-5 sulfate, Me6- diquat-5 dinitrafe, an

m xtures thereof, nostXpteferably R id0 %@‘%‘H’ué’t‘"@ ra&ﬁ’b?@)ﬁ‘?d@&%ﬂ re
(b)submitting the m xtpefraly Goysi@ld $zation conditions to forma
product conprising the desired crystalline nolecul ar sieve, wherein O
the crydfal lization codd?i¥ ons cBnpri $etoa 1080 Praferadly 1 % eS009nJromss
from 100C to 200C, prefefanly fonpPsapout 140 to about 180C, and a

crystallization time from about 1 hour to 400 hours, preferably from
about 1 to 200 hours, @Pi:Yowihout teivalentieldment spatse cpriegting rangel@F to

fromO to 1000 RPM prefer gerf(ﬁﬁm{Ot(JvﬁhA'tQQ/aEEMel%rﬁéﬂ addEd i BRRktion)
| ates to a nethod o

enbodi nents, this discloSure re

= 0.001 to 0.39
20 MY = 0.001 to 2, preferably from 0.1 to I;
R:Y = 0.001 to 2, preferably from 0.1 to 1;

wherein M is an alkali metal and R is at least one N,N,N,N"N"N"-
hexamethyl-1,5-pentanediaminium salt (Mes-diquat-5 salt(s)),
preferably R is selected from the group consisting of Meg-diquat-5
25 dibromide, Meg-diquat-5 dichloride, Meg-diquat-5 difluoride, Meg-
digquat-5 diiedide, Meg-diquat-5 dihydroxide, Meg-diquat-5 sulfate,
Meg-diquat-5 dinitrate, Meg-diquat-5 hydroxide bromide, Meg-
diquat-5 hydroxide chloride, Meg-diquat-5 hydroxide fluoride,
Meg-diquat-5 hydroxide jodide, Meg-diquat-5 hydroxide nitrate,
30 Mes-diquat-5 fluoride bromide, Meg-diquat-5 fluoride chloride,
Meg-diquat-5 fluoride iodide, Mes-diquat-5 fluoride nitrate, Meg-
diquat-5 chloride bromide, Megs-diquat-5 chloride iodide, Meg-



manuf acturing a crystalline nolecular sieve, the nethod conprising

t he st epsy@foodifssddr OVi ding a mxture conprising at | eaglcrARGoRYLGEE6
of at least one tetravalent elenent (Y), at |east one source of at

| east one alkali or alkali earth netal elenent, at |east one
directing-agent (R), water, 20and optionally at |east one source of
at least one trivalent elenment (X), said m xture having the foll ow ng
nmolar ratio: Y:X210 to infinity, prefecgbly 10 to 10000, nore
preferably fromabout 10 to 55; H20:Y=1 to 10000, preferably 1 to
5000, nore 25preferably fromb5 to 35; OH4:Y without trival ent el enent
source correction = 0.74 to 2 and/or OT:Y with trivalent el enent
source correction = 0.ddquat-c ZhMridy=0it20e MesRliquatet dpdidey bfarwide,0 Meg-o
1; RY=0.001to 2, preferahly from.0.1 to, 1: 30 wherein IS an
alkali netal and Ris Jé‘ﬂ“ﬁ?'ga%?mbcﬁeé“}%fﬁ TPy Ry xtues terdbt hiofe fferably
hexamet hyl1- 1, 5- pent anelisggldetadnfrsialthe idRp-cansjstiig 6f Mek-diqua)-5 dibromide,
preferably Ris selected fromjth rqQ nsj.sti Me6-dj quat -5 _-
9 - dibronide, Me6-di &-d@“%‘érﬁﬁﬁmg ﬁ@%‘hﬂ'ﬂﬂig -‘gﬁ'd‘?rfcfeu%ergfq“ﬁfé%-
di quat - 55 di i odi de, MeGrdafidatvios-dighnmds Aihetioxide S Méddighat> Sulfhe! Mes-

Me6-di quat-5 dinitrate, Me6-diquat-5 hydroxi de brom de, Me6- djquat-5
hydr oxi de chl ori de, quat§uaniteite yand Aoy geixtegs thereot, ot prefeghlt Ros

hydroxi de i odi de, Me6-piLag@haes BbtRdedsndi trate, Me6-diquat-5
fluoride brom de, I\/EG-di(gglgt?S fluoride chloride, Me6-diquat-5

fluoride iodi de, (he6- dubuétting theumixtuee af torgstallizang candjtigns go form a
chl oride brom de, Me6-(d] - I todi - di i :
chloride nitrate, I\/EG-pg%’%g%?%pﬁ%hg Ei“eed%ersgrgn‘gggf,%ml{}é%%?@@gfé?%ﬁg%-@emm
bromi detditrate, and ahg criskailizagion tdeeditionhs cnmpeisg agkmpatsityre fn jtige range
selected fromthe grou oNS hadA 2 ' - ' ] .
Me6-di quat : 5 di chl ori cfgfﬁ?\%zb%ﬂog%@cg%?re&%@yﬁémg@g%%ﬁc?utgtemgm 180G;
di i odi de, Me6-di quat - =endi hychystalltketiod/btimeli fruat -abosulIf dber the800 hours,
diquat-5 dinitrate, and an L.Xt ures e f, nost.preferably Rig.
15Me5- di quat -5 di br onmiR ;er%&;”hgabfmwﬁﬁg@ﬁ@ommv@" '[“‘ SHikritg Speed in
cryst a: : I zat oln colndi tthe Rfhgk of FroFD & pma@dmpm,cpeelrflarabﬁi figmtthe cgmslmwd
crystalline nol ecul ar _ si eve, rein the crystallization conditions
conpri séa tenperBt gdditippal; ﬁ@mgﬁ'f&'é‘t%f “’1‘? o%é@%ﬁetffi‘aiﬁ?)éf Br &eél?"élgl"sf
fromabout IdGuFRuatud crl§8hine2ho18éilarsiévey BledhtthddcbPritingEhd §€pp of:

about 1 hour to 400 hours, preferably fromabout 1 to 200 hours,
optional l'y a stipl ng RPEENE hmixere EoRrigng at ligshorosaeR O RBEast one
preferably fromO to 400, efntknt l@ir),raemyé%wgnﬁt@ppam_ﬁmbhe BEkali or

nol ecul ar sieve. 25In yet additional enbodi ments, this disclosure
relates to a net hod ofalkali earth metal clement, at least one directing-agent (R), water,

20 and optionally at least one source of at least one trivalent element *
(X), said mixture having the following molar ratio:
Y:X> = 10 to infinity, preferably 10 to 10000, more
preferably from about 10 to 55;
H,OY = 1 to 10000, preferably 1 to 5000, more
25 preferably from S to 35;
OH":Y without trivalent element source correction = 0.74 to 2

and/or OH™;'Y with trivalent element source correction = 0.64 to 2

MhY = 0.001 to 2, preferably from 0.1 to 1;
RY = 0.001 to 2, preferably from 0.1 10 1;
30 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})),

preferably R is selected from the group consisting of Meg-diquat-5



manuf acturing a crystalline nolecular sieve, the nethod conprising

t he st epswofzodi@lszr ovi ding a m xture conprising at | ealcTaiRoEAHiaA6
of at |least one tetravalent element (Y), at |east one source of at

| east one alkali or alkali earth netal elenent, at |east one

di recting-agent (R), water, 30and optionally at |east one source of
at least one trivalent elenment (X), said m xture having the foll ow ng
nmolar ratio: - 10 - Y:X2=10 to infinityw- preferably 10 to 10000,
nore preferably fromabout 10 to 55; H20:Y=1 to 10000, preferably 1
to 5000, nore preferably from5 to 35; 5011":Y without trival ent

el ement source correction = 0.61 to 0.72 and/or 01-1-:Y with

trival ent el enent sourcﬁbromiﬁ¢ dvici-diquat-p dichlqrisieg Mig-diquay-S5diflugride.gdes-

Mt+: ¥Y=0.001 to 2, prefe Y _ 2
fromO0.1 to 1; 10 wherdé tI\% {iﬁsgd;hgaﬁllﬁ ?ngm "Bdfﬁy O%Q% thgeﬁa?lqueti%hgégéé
N, N N, NN N - hexanet rMés-ahqslapéndmnaadc,aMaard:qnm-él ﬂmydmﬁiedlquatdeS Meg-

salt(s)), preferably Rls l.ected, fr 0 i ng, of
Me6-di quat -5 di bronmi de %e(ﬂy ﬁ%ﬁ‘d% g\ﬂrﬁrm%égpq{%fg hﬂartox e fluoride,
di fluoride, Meer di quadeSdidjuapdi kalrodiEe-iddideaM&-dliqhatey drydttxide nitrate,

Me6- di quat - 55u|fate 5 6-d'q at - initra 6-di quat - 5 )
hydr oxi de broni de, Ve lﬂh‘ﬁE' b‘feogf‘?fﬁld&hh\géﬁ'%“ml\i&gﬁj‘fﬂrtﬂﬁa‘fh%nde
hydroxi de fl uori de, Néﬁe g apsﬁldwﬂkonsﬂﬂie MegidiQuat ¥ faghidl altrate, Me;-
hydr oxi de nitrate, Me6- dlzguat 5 fluoride brom de, Me6-di %gat 5

fluoride chloride, Meeligpajratchioride braneide; Mnerhiauane chicgids: iogide, Mee-
fluoride nitrate, Mer aeualﬁmogaecmlmtedwbmwes VARt itobiAldeD Meg-
chloride iodide, Meer diquat-5 chloride nitrate, Me6-diquat-5 iodide
br omi de,10Me6- di quat - Fifwatr§ bremidle nitae, and anyumixtries thareat, mnse prsferably
nore preferably Ris l 0, _

Me6-di quat -5 di bromi dzﬁ f/ieg&geg {Jgitﬂ @Q%’r&h’l %b?]isggggl)ﬁ“eggjlﬁ&;t-s dibromide,
di fl uoride, Me6-di quatMGe—QB;uat ﬁodmljb)rldwg@ﬂeh-@fgaatfs ctiﬂhyrdql@xmdlquat -5

Voo diguat 9 sl fat . Miad LGB e AR B HIER, v
the mixture at cr yst al digaat dmicaadand mysnnnufeerthexaoﬁrmdnqireferably R is
conprising the desired crysta nol ecul ar sieve, wherein 30 the
crystall :gzatl on condi t1 8h§ L%rd%srgméé"t’errper ature in the range of
from 100C to 200t(b) pr efubkrifiing tieomiatupeltat MQsthmzadimutcoﬂnBEan andfam a

cr stalllzatlontlrrefro about hour _t
y promlct compri]s'mg tHe des?reﬁ crysta?f'jne molecular sieve, wherein

<

the crystallization conditions comprise a temperature in the range
of from 100°C to 200°C, preferably from about 140 to about 180C;
20 and a crystallization time 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;
and
(c) recovering the crystailine molecular sieve.
25 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 (YY), at least one source of at least one alkali or
alkali earth metal element, at least one directing-agent (R), water,
30 and optionally at least one source of at least one trivalent element

(X), said mixture having the following molar ratio:



pre“ferably fromabout 1 to 200 hours, optionally a stirri ng speed in

t he rangewefobg/qassid to 1000 RPM preferably fromO to 4@¢1hRRNMo7aishao
(c)recovering the crystalline nolecular sieve. 5ln further additional

enbodi ments, this disclosure relates to a nmethod of manufacturing
a'crystalline nol ecul ar sieve, the nmethod conprising the steps of:
(a) providing a m xture conprising at | east one source of at |east
one tetraval ent elenent (Y), at |east omg- source of at |east one

al kali or alkali earth netal elenent, at |east one directing-agent
(R), water, 10and optionally at |east one source of at |east one
trivalent element (X), said mxture having the follow ng nolar ratio:
Y: X2=10 to infinity, p¥eferably 0 tol@0o0afinitnrpeciorablxed Qe i 000G MG

to 55; 1-120:Y=Ito 35, . 35; 150.001 to 2,
preferably from0.01 tg@ée?%ﬁ&?ﬁ»%%{ugg\ﬁ?é&z preferably fromO0.1 to
1; RY=0.001to 2, preHgDably frem 0.1 tw 1D000Oherdembi ils tansS0I0k ahore
netal and Ris at |east _gne N N NN NN -

hexamet hy1- 1, 5- pent ane@ﬁegwewyu#??aﬂf’l\i(swe& diquat-5 salt(s)), 20
preferablsy R is sel ect O fyf aithblietrialenp elkpitsit Sdureg cofredlivir €i®6nto 5.72
S o0 e oS S, M s i Bin 12501 o
Me6- di quat -5 dinitrateg4dRbodiigyated hydroxi de brom de, Me6di quat-5
hydr oxi de chl ori de, Me6-di quat-5 hydroxide fluoride, 25 Me6-diquat-5

-+

hydr oxi de i odi de, Me6-¥ gliat -5 h§dr ox PP 25 pre&eralfydiam Juote-is

fluoride brom de, Me6-gdiguat-5 fLuori dgyoGhbor plferabfsGrdhh O4abL 12
fluoride iodide, Me6-diquat-5 fluoride nitrate, Me6diquat-5 chloride

br oni de,10Me6-di quat - 5 whemgin Meisjasdgallgdi mead-and Ky isaat-18ast lene N, NN, N"N"N-

nitrate, Me6-diquat-5 jad| 110471 o di gyat by, C
nitrate, and any m xt uirl%%h%ﬁg}r?elﬁbgﬁ%?%#%?lg erabsﬁg Fg\?eséb(g ég'?e%alﬁ‘(sr')g)’m
t he group consisting oprefiablsiRisateldstadi foomrthel groupb®ndistogof Beg-diquat-5

oo or e N0, 0uet g G S SN ol o e,
dinit rate, and. any m xdigonatss ﬂﬁedide),fMengmapﬁ dﬁlwda@ligc,Mbﬁdiquat—S sulfate,
Voo, 0 gt 5 1 o dey el 3k € Rt el SRR MR v
m xture at crystalli zadiqom-% ondirdstide ScHloridr Meg-diquat-5 hydroxide fluoride,
Meg-diquat-5 hydroxide iodide, Meg-diquat-5 hydroxide nitrate,
Meg-diquat-5 fluoride bromide, Meg-diquat-5 fluoride chloride,
Meg-diquat-5 fluoride iodide, Meg-diquat-5 fluoride nitrate, Meg-
20 diquat-5 chioride bromide, Me¢-diquat-5 chloride iodide, Meg-
diquat-5 chloride nitrate, Meg-diquat-5 iodide bromide, Mes-
diquat-5 bromide nit;ate, and any mixtures thereof, more preferably
R is selected from the group consisting of Meg-diquat-5 dibromide,
Meg-diquat-5 dichloride, Meg-diquat-5 difluoride, Meg-diquat-5
25 diiodide, Meg-diquat-5 dihydroxide, Meg-diquat-5 sulfate, Meg-
diquat-5 dinitrale, and any mixtures thereof, most preferably R is
Meg-diquat-5 dibromide;
(b) submitting the mixture at crystallization conditions to form a
product comprising the desired crystalline molecular sieve, wherein
30 the crystallization conditions comprise a temperature 1n the range
of from 100°C to 200°C, preferably from about 140 to about 180C;

and a crystallization time from about 1! hour to 400 hours,



product conprising the desired crystalline nolecular sieve, wherein
t he crystwblJdogggis690 conditions conprise a tenperature i pciigs2@nde40f
from 100C to 200eC, preferably from about 140 to about 180C, and a
crystallization time fromabout 1 hour to 400 hours, To preferably
fromabout 1 to 200 hours, optionally a stirring speed in the range
of fromO to 1000 RPM preferably fromO to 400 RPM and "
(c)recovering the crystalline nol ecul ari1si eve. In some
enbodi ments, this disclosure relates to a nmethod of manufacturing
15t he crystalline nol ecul ar sieve of this disclosure, the nethod
conprising the steps of: (a)conbining at | east one silicon source, at
| east one source of atprefesably from about 1an&08Ihoats, optiongllyzd stirang speed in
netal elenment, at |lea ' ing- r .
optionally at | east oﬁée g&%%ddrﬁf%&ég{}% c@%%)l) @%’Fﬁféﬂélgrrff ?('?’tr}f te0 anvllur?rg%’
the follow ng nole commdsition: Si:A 2=10 to infinity; preferably 10
to 10000 H20: Si =I Eg 10000\; E‘r ﬁéerabl ﬁ Ito 50q0 . 01-1-:Si
wi t hout trival ent @I edRYVespgthecyspflinemfcularsiens: o 0,59, and/ or
CFF: Si (with trivalfafphech®iBéial SHbodin&as, @it diec1psu2dbrelaRs A0k inethod I
M Si =0.001 to 2 _R Si=0.001 }o 0. 34 wherein Mis_ an al kal. t al anfd R
is at |east TBHRGWING HRyRalinganalseylassieve, thejanthad somprFiRe (s Ygpsof
30(b)treating thea Xtpheidilg & nyistudé bbmptisiap a6 Wadi bheddsurédof 8 Bast one
product conprising the desired crystalline nolecular sieve, wherein
the crystallization cosupralenslans (¥ atdeaskaporaes ef atlecanione algh ot
-13 - from 100 C to 239%1- 84ith TheblD ] Z00ChOball dIRARQIREAANY, Fater,
hour to 200 hours; an csrecoverlng the” Mol ecul ar sieve. I n sone
aspect s,10t he H20: Si noargroptiomaldy it leapt ereesquagegel ifledst one Srivalergszlement
Sadditionally, this di ggl o3HEe el AlVAS 12 BuBkAGSASaf RlichY dr ocar bon
conversion, conprising the step of:

Y:X> = 10 to infinity, preferably 10 to 10000, more

preferably from 10 to 55;
H,OY = 1to 35, préferably from 5 to 35;

15 OH":Y = 0.001 to 2, preferably from 0.01 t0 0.5;
MhY = 0.001 to 2, preferably from 0.1 to 1;
R:Y = 0.001 to 2, preferably from 0.1 to 1;

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  sali(s)),
20 preferably R is selected from the group consisting of Meg-diquat-5
dibromide, Meg-diquat-5 dichloride, Meg-diquat-5 difluoride, Me;g-
diquat-5 diiodide, Meg-diquat-5 dihydroxide, Meg-diquat-5 sulfate,
Meg-diquat-5 dinitrate, Meg-diquat-5 hydroxide bromide, Meg-
diquat-5 hydroxide chloride, Meg-diquat-5 hydroxide fluoride,
25 Meg-diquat-5 hydroxide iodide, Meg-diquat-5 hydroxide nitrate,
Meg-diquat-5 fluoride bromide, Meg-diquat-5 fluoride chloride,
Mes-diquat-5 fluoride iodide, Mes-diquat-5 (luoride nitrate, Meg-
diquat-5 chloride bromide, Mes-diquat-5 chloride iodide, Meg-
diquat-5 chloride nitrate, Meg-diquat-5 iodide bromide, Mes-
30 diquat-5 bromide nitrate, and any mixtures thereof, more preferably
R is selected from the group consisting of Meg-diquat-5 dibromide,
Mes-diquat-5 dichloride, Meg-diquat-5 difluoride, Meg-diquat-5



(a)contacting a hydrocarbon feedstock with the crystalline nol ecul ar
si eve of Whiedhis&oosure or nmanufactured by the method @lrdia807/014940
di scl osure, under conversion conditions to forma conversion

10pr oduct . These and other facets of the present invention
shal | becone apparent fromthe follow ng detailed description,

Fi gures, and appended clains. DESCRI PTION OF THE FIGURES 15FIG 1
shows the X-ray diffraction patterns ofiz-he as-synthesi zed MCM 22

fam |y nol ecul ar sieve products of Exanple A FIG 2 shows the
SEM i mage of the as-synthesized MCM 22 fam |y nol ecul ar sieve product
of Exanple A FIG 3 shows the X-ray diffraction patterns

of the as-synthesized difodidz? ¥0f-diguhyS ndihpdrokisde, Wesrdigpated sotiateofMes-

Exanmple 1. FIG ,4 .the SEM i mage of .the as-synt \zed -
VO 22t i 1y ol ecul APAUTE BTG 0 B Einsr dhiteof SaSH BOERbAER is
shows the X-ray diffradei-giqupss dibromidy, vitlkeein SaitlyOHN¥SiszattuMidd Rith or
famly nol ecul ar sieve products of Exanple 2. 25F)J G 6 shows the SEM
i mge of the as-synt he‘é”iﬂg‘é‘ﬂt i Flement SOUrRe FUTEAUSN si eve product of

Exanple 2. (bF! G subrifRps e thiuFed ¥t dirfdthiichtie dBAdikiBh$ S0 Oforinha
as-synt hesi zed (top) and the ampni um exchanged and/or cal ci ned .
MOM 22 fanily nol ecul aprodpetgemprisiggdhg dgsireg sexstathnemolseuleppigve whereing

- DETAI LED DESCRI PTI ONLOR Ji R 4o ettt |BpPHE Gl tefiperature in thY kange

patents, patent applications, test procedures, priority docunents,

artictes, publicationsef fiemUAPY; tae) 6t heaferably tabowt t&dorbeul H0k e
fully 5 incorporated LeLEsBMfAanbe HOE %}“e:}%f’gfcl; hf%p%'ﬁ Shdurs,

not inconsistent with e present 1 nvention an uri sdi ctions
i n whi chosuch i ncor por@tfesably fropealiut tied.200 hours, whtoanallyrestirdag spepden

s, and e cal esto ! Ban Y G LIRSk ny ABAF o AqTREME
specification, the terand framework type" is used in the sense
described in the Ec'g\t | ar%cgjreri%eg(% tiagr%rstlzzihﬁger}i,\gl[eé(ul;ry ggée’. " 2001
In some embodiments, this disclosure relates to a method of manufacturing
15 the crystalline molecular sieve of this disclosure, the method comprising the steps
of: .
(a) combining at least one silicon source, at least one source of at least
one alkali or alkali earth metal element, at least one directing-agent
(R), water, and optionaily at least one aluminum source, to form a
20 mixture having the following mole composition:
Si:Aly = 10 to infinity; preferably 10 to 10000
H>0:S8i 1 to 10000; preferably 1 to 5000

OH":Si without trivalent element source correction = 0.001 to

I

0.59, and/or OH":Si (with trivalent element source correction)

25 =0.001 to 0.39
M™:Si = 0.001t02
R:Si = 0.001 to0 0.34
wherein M is an alkali-metal and R is at least one N,N,N,N°N"N’-
hexamethyl-1,5-pentanediaminium salt;

30 () treating 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



As used herein, the nunbering schenme for the Periodic Table G oups is
used as i | and Engi neering News, 63(5), 27 (19%3y

The termw'?%ﬁ%mal?@%abi t" nmorphol ogy as used herein neans a tsé 07{014940
15m neral having "parallel stacked thin platelike crystals.” The term
"platel et” norphol ogy as used herein neans thin platelike crystals.

It wll be understood by a person skilled in the art that the MCM 22
famly material may contain inpurities,.isuch as anorphous material s;
unit cells having non- MW franework topologies (e.g., MFI, MIW;
and/or other inpurities 20 (e.g., heavy netals and/or organic
hydrocar bons). Typical exanples of the nonMCcM 22 fam |y nol ecul ar

si eve(s) co-existing wiroin 130 OMBNMOR2C f andi 4 grystellizetbm timei fears @bputolf hour
this disclosure are Ke%?bg = EU—% ZSM 50, ZSM 12, ZSWA8, ZSM 5,
Ferrierite, Mrdenite ah Fe*%nd/ or Anal cine. Ot her exanpl es of

t he non- MCM 22 f &) | y meobetinpahe fiobacalzs pieve- exi sting with the MCM 22

famly 25 nolecuylar sieve(s) of this disclosure are nolecul eves
havi ng framavvorklif' E’E@Fpﬁbmq\jfﬁlgtﬁﬁqarl\yﬁi’? isdprhe QRS © fgf f{q\}f—':l]

The MCM 22 fami | yAdmheﬁalgl St d8iBEIssde SEIMSYT ® A GrbédkeF@bdIydrocarbon
substantially free of non-MCM 22 famly ‘material (s). The term

"subst ant i alPYPVEERE, SAMPRMOSAISEEP Hani [y material (s)" used herein

means the MCM 22 dam | yoriRbiak 'ﬂy&&cﬁr&&fé{iﬁ%bl@%ﬂﬁth@ fhighabhotecular
contains a m nor proportlon | ess than 50 %, preferably |ess than

20 wt% of non- MCM 22 fievA p{ thist drgleguse ori mpupetpees by jthe tmrthoghof 2bis
famly - 15 - materi a&e?:oymch}na@ Qgﬁve?ﬁﬁﬁeébtnd&mns/‘) V%Hﬁs? %ﬁvlla%ﬁd

on the conbi ned wei ght urities and pure phase MCM22 farid
mat eri allg. The MEMIQ&Z crystalline material has a conposition

i nvol ving the molgr. L g.h@%lh%pfgycg of rasdnAntRatioN e Pﬁé&ogﬁelaﬁpﬂem from

trival ent el enent, SucC oron, iron an /or

preferably ahufnltmmng ﬁeuadcthdtsenpamlfbgmeeIaadappersiadhlm53| i con
and/ or germanium preferably silicon, and n is at |east about 10,
usually fromabout 10 to about 150, nore usually from about 10 to
about 60, arDESCRIPTION O@IBH@FI‘GURIF}QJOM 20 to 10about 40. In the

as-synt hesi zed f t he e i call has f or mul

by oS bast's dHE- treteuries SrowhdBelt pidiasotine S Huleust Mag-22

as follows: fgﬂu@(}ﬁa&am& é&ﬁb&&@@ﬁE{%@ wher ei n Mis an al kali or

al kaline earth netal,_ and Ris an organic | ety ég &28%

conponents are a i ‘at I r
Rt 2eavei e SEM irleasr 5 the @K yPIEHPE 182  family

presence 15dHsleb@asyitid@istet oFEkadipe Aypi cal |y renoved by

post -synt hesis net hods wel |l known to those skilled in the art and/aqr
herei nafter more ¥4 5 amgthe Xqgey diffigedon patierns ?ffthP§s‘tsES“‘S Efﬁld&cg\f‘t?@d :

that t hrzgugP}thyt,mlgcﬂg,tgweeﬂog@&ggfmd,ﬂﬂe jcommon characteri zation

t echni ques were used descri be nol ecular sieve materials. These
common t echni quesFIEre“lShewadféé %@Marmasmpﬁghe as-synthesized MCM-22 family

molecular sieve product of Example !.
FIG. 5 shows the X-ray diffraction patterns of the as-synthesized MCM-22
family molecular sieve products of Example 2.
25 FIG. 6 shows the SEM image of the as-synthesized MCM-22 family
molecular sieve product of Example 2.
F1G. 7 shows the X-ray diffraction patterns of the as-synthesized (top) and
the ammonium exchanged and/or calcined MCM-22 family molecular sieve

product(s) (bottom) of Example 4.



20(a)structure ‘and the degree of crystallinity of the nol ecul ar sieve

mat eri al i ffraction (XRD);: and/or (b) norphol
S\P? é&fﬁ_ﬁ?ﬁg ( XRD) (b) p ‘i’@f{]{zs’i 71014940

crystal e nol ecul ar sieve material neasured by t canni ng
El ectron M croscope (SEM; and/or (c) chem cal conposition by atomc
absorption spectronmetry and/or 251 nductively Coupled Pl asma Mass
Spectronetry (ICP-M5 or I1CPMS); (d) adsorption capacities and surface
area neasured by nitrogen BET nethod; apl/or (e) catalytic activities
and catalytic stabilities nmeasured by the probing 30reactions. - 16
- X-Rav Powder Diffraction Pattern The MCM 22 crystalline
materials may be di stinguished fromother crystalline materials by

the X-ray diDETAILEBDNDESCHRIPTION ©OF THES MISCAtOSURE ngs, d's, were

calculated in Angstromunits (A), and 5 the relative intensities of
the lines, IlAtt6dueribgre the intensity of the strongest |ine above

background, |., is counted as 100, were derived wth the yse of a
profile fitting rofitPaentsopateat GRRlieRIoNSatssh cPRFFBYES: hiforty, documents,

intensities sai@ed)NGMICAESRY HBAuAQT B ZotRdHd dB@LREHE alite@n hefeleGlrs - fulihe
relative intensities are given in ternms of the synbols VS=very strong

(gr eat er 5t hapeosporeisd Foopfergicste setetene i Aiseloavre soneloingenssagat with the
M=medi um (Q{pﬁésteﬁf i#moapaﬁ@ dfg)Q) a@f}%ﬁ!ﬁ"‘éﬁ&%& (® gicfxokucﬂ linS1pbatlo Sis

under st ood at diffraction ta ljsted as sing i nes nmay consi st
of mul tipl e psweittedppi ng | i nes which under certain conditions, such as

di ff i . i : . . ) )
oL erences |1 CruREARLARHER LG CHBNISRs IR ARRGAE, AR CoRELUEY rotn,
i ncl ude m noangesdmgesny lowenilimictl dnylippepbmitrast esrderapltedr a change in

crystal symretry,, without _a change.in the struyucture. . These.m nar.

ef f ect s,'Ei ncl udi fy° Eﬁea?‘(r)ﬂj‘eg"? ﬁp?céﬁ%\at“io{}eh]eﬁegﬂs #fﬁ”é%‘f’orgatﬁpﬁl 5ousEcir PSs
a result of sdhdefdesaiteddn ki ‘Catlasowot ZrolitecframeivosBypssk’ 200Tposi ti on,
nature and degree, of pore filling,,and therma dior. h her mal .
story ey crimgel heteit the AP SE SEB T dhh PRHORH AT CUBoRsr s
i mpor t ant  didsé®aeinoCieniiei R ErginieRting Newsz 63(6hi271685) he case for
conpari ng MCM 22 vﬁ%h simlar materials, e.g., MM 49, MM 56, and
PSH3. The T &ﬁ"&l atabplag d@@ltngg?rpb“?,gyv@r és%ﬁﬁ‘ieﬁbr‘%‘anﬁr% ujar
t hey exhisbi tiggleRe atavitigdtPar@fielabaiitedl 1nf) Nt &rakalfal Thd@b@N“plateler”
determned as 50 %intensity value fromthe maxinumto the baseline.
25The t er m "m@Dhefiogy phyiadieaeinangaap in platgldeerydalei n i s defined as

XRD It will be understood by a person skilled in the art that the MCM-22 family
material may contain impurities, such as amorphous materials; unit cells having
non-MWW framework topologies (e.g., MFl, MTW); and/or other impurities

20 (e.g., heavy metals and/or organic hydrocarbons). Typical examples of the non-
MCM-22 family molecular sieve(s) co-existing with the MCM-22 family
molecular sieve(s} of this disclosure are Kenyaite, EU-1, ZSM-50, ZSM-12, ZSM-
48, ZSM-5, Ferrierite, Mordenite, Sodalite, and/or Analcine. Other examples of
the non-MCM-22 family molecular sieve(s) co-existing with the MCM-22 family

25  molecular sieve(s) of this disclosure are molecular sieves having framework type
of EUO, MTW, FER, MOR, SOD, ANA, and/or MFI. The MCM-22 family
materials of this disclosure are preferably substantially free of non-MCM-22
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

30  preferably contains a minor proportion (less than 50 wi%), preferably less than 20
wt%, of non-MCM-22 family materials (“impurities”) in the MCM-22 family
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peak with clearly defined peak maxi num which is at |east two tines
of the awspages/dsgsksgr ound noi se | evel . The term " peinthefoeird
peaks (al so "unresol ved" peaks) in XRD as used herein neans peaks
having a nonotonic profile in-between them (successive 30points
either consistently increasing (or staying even) or decreasing (or

staying even) within noise). - 17 - The term "di screte" peaks
(al so "resol ved" peaks) in XRD as used-kherei n neans XRD peak(s) which
are not non-discrete (unresolved). It shoul d be understood

that this X-ray diffraction pattern is characteristic of all the
speci es of the present crystalline conposition. The sodium form as
wel | 5 as omkaterialstwhich ovdightmerceay Cat%) vidvesnanei hased on ke cembingd twaight
with some mpor shifts in | I ac i variation in

rel ative inPeH?P??}a%T¥h$H%$%%FQ%§$?%%%%%@yg%ﬁQ%CCur, dependi ng on
the Y to X e.g. T MCGMR2X aysthllinenuaterialahdsca odmpbstigainvotuihgthe molar

sanpl e, as mql! a%.Lts degree of thermal treatnent (e.g.,
cal ci nati onf¢? tFystal line nol ecul ar si eve conposition of this

di scl osuge may be 10 characterized ByOam)XO,ay diffraction pattern of
t he as-synthesi zed c¢rystalline nol ecular sjeve includipg d-spacipg
maxi ma at 13VDEENID 53 2Evalontseispents supyas ?'&ﬁgm(rﬂ'aﬁ f@nraf,gn?a oF ggjlium,

I nterpl anar yeefSRBK Ndmirim Relish tetRvARREANEMENS subh A0 siXicd® BndiSr démitinflng 5
MVS 12.33 + 0.23 'MVS
preferably silicon, and n is at least about 10, usually from about 10 to about 150,

more usually from about 10 to about 60, and even more usually from about 20 to
10 about 40. In the as-synthesized form, the material typically has a formula, on an
anhydrous basis and in terms of moles of oxides per n moles of YO, as follows:
(0.005-1)M0:(1-4)R:X;03:n YO,
wherein M is an alkali or alkaline earth metat, and R is an organic moiety. The M
and R components are associated with the material as a result of their presence
t5  during synthesis, and are typically removed by post-synthesis methods well
known to those skilled in the art and/or hereinafter more particularly described.
[t is to be understood that throughout this detailed description, common
characterization techniques were used to describe molecular sieve materials.

These common technmiques are included ascertaining:

20 {a) structure and the degree of crystallinity of the molecular sieve
material by X-Ray Diffraction (XRD); and/or
(b) morphology and crystal size of the molecular sieve material

measured by the Scanning Electron Microscope (SEM); and/or
(c) chemical composition by atomic absorption spectrometry and/or
25 Inductively Coupled Plasma Mass Spectrometry (ICP-MS or
ICPMS);
(d) adsorption capacities and surface area measured by nitrogen BET
method; and/or
(e) catalytic activities and catalytic stabilities measured by the probing

30 reactions.



15wherein the peak intensity of the d-spacing maxi rumat 13.18+0. 25
Angst r omswpo@io1b&ast as great as 90% of, preferably at pegagio@fis940
great as 100% nore preferably at | east as great as 110% of, the peak
intensity of the d-spacing maxi numat 12.33+0.23 Angstrons. The
crystalline nolecular sieve conposition of this disclosure my be 20
characterized by an X-ray diffraction pattern of the as-synthesized
crystalline nol ecul ar sieve further incleudi ng d-spaci ng maxi ma at

11. 06+0. 18 and 9. 25+0. 13 Angstrons (Table I11), Table Il Interplanar
d- Spacing (A) Relative Intensity, 1/10 x 100 13.18 + 0.25 M VS 12. 33
+ 0.23 MVS 11. 06 + 0 18 WS 9.25 + 0.13 WS - Is- wherein the peak

I ntensity OofA-Rhg attem at 11. 06+0. 18 Angstrons is at

referabl y at | 22%'?05@@%%%%[c‘?%%'ﬁ%w%%ﬂaﬁhe 32 B WSl hed "k TBHE
d- spaci ng nerystaliineamat@rids4y. thSXng&ﬁﬁmtﬁonbihencryst al l'i ne nol ecul ar

si eve composi ti onyof; 1.hl,s. i Sclosurs,

BYe Liculated in Angstrom units (A), and
5 the relative intensities of the lines, /1, where the intensity of the strongest line
above background, 1,, is counted as 100, were derived with 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

10 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 multiple
overlapping lines which under certain conditions, such as differences in
crystallographic changes, may appear as resolved or partially resolved lines.
Typically, crystallographic changes can include minor changes in unit cell

I5  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 of important differences between materials,

20  which is the case for comparing MCM-22 with similar materials, e.g., MCM-49,
MCM-56, and PSH-3.

The interplanar spacings, d’s, were considered broad if they exhibited peak
width of about 1.5° or more at half height determined as 50 % intensity value from
the maximum to the baseline.

25 The term “XRD distinguishable peak” as used herein is defined as XRD
peak with clearly defined peak maximum, which is at least two times of the
average background noise level.

The term “non-discrete™ peaks (also “unresolved” peaks) in XRD as used
herein means peaks having a monotonic profile in-between them (successive

30  points either consistently increasing (or staying even) or decreasing (or staying

even) within noise).



characterized further b)f a feature that the d-spacing maxi ma at

11. 1+0. 18\&!6@908?0 9 13 Angstroms are non-discrete peakspcwuszomoﬁbﬁo
crystalline nol ecular sieve conposition of this disclosure B

characterized by an X-ray diffraction pattern of the as-synt he5|zed
crystalline 10nol ecul ar sieve including d-spacing maxi na of as-as
listed in Table IV or Table V. Table IV Interplanar d-Spacing (A

Rel ative Intensity, 1/10 x 100 13.18 +.p25 MVS 12.33 0.23 M VS 11. 06
0.18 WS 9.07 + 0.13 WS 3.57 + 0.06 WM

The term “discrete” peaks (also “resolved” peaks) in XRD as used herein
means XRD peak(s) which are not non-discrete (unresoelved).
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
s as other cationic forms reveal substantially the same pattern with some minor
shifts in interplanar spacing and variation in relative intensity. Other minor
variations can occur, depending on the Y to X, e.g., silicon to aluminum, ratio of
the particular sample, as well as its degreé of thermal treatment {e.g., calcination).
The crystalline molecular sieve composition of this disclosure may be
10 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),
Table II
Interplanar d-Spacing (A) Relative Intensity, 1/I, x 100
13.18 £ (.25 M-VS
12.33 4 0.23 M-VS

15 wherein the peak intensity of the d-spacing maximum at 13.18+0.25 Angstroms is
at least as great as 90% of, preferably at least as great as 100%, more preferably at
least as great as 110% of, the peak intensity of the d-spacing maximum at
12.33£0.23 Angstroms.

The crystalline molecular sieve composition of this disclosure may be

20  characterized by an X-ray 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 I11),
Table 111
Interplanar d-Spacing (A) Relative Intensity, I/T, x 100
13.18 £ 0.25 M-VS
12.33+0.23 M-V§S
11.06 +0.18 W-8
9.25+0.13 W-§




3.43 + 0.06 MVS Table V I'nt erpl anar d- Spacing (A) Relative
Intensit 00 13.18 + 0.25 MVS 12.33 0.23 MV C:HU 8
Ws ooy Wophitheied®0 2218 2 oM PCfusbirfonbad

10

-18 -

wherein the peak intensity of the d-spacing maximum at 11.06+0.18 Angstroms is
at least as great as 90% of, preferably at least as great as 100%, more preferably at
least as great as 110% of, the peak intensity of the d-spacing maximum at
9.25+0.13 Angstroms.

The crystalline molecular sieve composition of this disclosure may be
characterized further by a feature that the d-spacing maxima at 11.1+0.18 and
9.3+0.13 Angstroms are non-discrete peaks.

The crystailine 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 of as-as listed in Table IV or Table
V.

Table IV
Interplanar d-Spacing (A) Relative Intensity, I/1, x 100

13.18 £ 0.25 M-VS

12.33 £0.23 M-VS
11.06+:0.18 W-8
9.07+0.13 ' W-S
3.57+0.06 Ww-M

3.43 + 0.06 M-VS

Table V
Interplanar d-Spacing (A) Relative Intensity, V], x 100

13.18 £ 0.25 M-VS
12.33+£0.23 M-VS

11.06 £0.18 W-8
9.07+0.13 W-5§

6.57+0.15 W-M

441 +£0.1 . W-M, broad
3.96x0.08 W-VS, broad

3.57 = 0.06 W-M

3.43 £ 0.06 M-VS

3.34 £ 0.05 W.S

Scanning Electron Microscope (SEM)



4.41 0.1. WM broad 3.96 + 0.08 WVS, broad 3.57 + 0:06 WM 3.43 +

E). 06 MV%ﬁggégﬁf&g WS 15 Scanning El ectron M croscop S(rﬁg%omwl_‘g

I mge of an MCM 22 nol ecul ar sieve pro
according to the nethod of manufacturing of USP 4,954,325 is shown in
Figure 2. The MCM 22 nol ecul ar sieve according to nmethod of
manuf acturing of USP 4,954,325 has a thin |ayered | ess defined
hexagonal pl atel ets norphol ogy and an aygrage platelet 5 dianmeter of
| ess than about 1 pm determ ned by the SEM (Figure 2). The majority
of the platelet crystal has an average platelet diameter of |ess than
about 0.5 mcron (M. The as-synt hesi zed known MCM 22
crystalline mat erTiad SEbMSalags efl ah MCheP2 rriodﬁchlar‘s’&lvc pdtiuctb acdordipg gethe
542-543 ( Zoon;%gthgty o? mall_'llufaléteu?'mg of USP %héﬂl 32% 18 sﬁown in Figure 2. The MCM-22
molecular sieve according to method of manufacturing of USP 4,954,325 has a
thin layered less defined hexagonal platelets morphology and anlaverage platelet
5 diameter of less than about 1 um, determined by the SEM (Figure 2). The
majority of the platelet crystal has an average platelet diameter of less than about
0.5 micron (um).

The as-synthesized known MCM-22 crystalline material disclosed in

Chem. Lett. Vol. 32, No. 6, page 542-543 (2003) by S. H. Lee, C. H. Shin, and S.
10 B Hong is reported as having a particle size of about 0.5 x 0.05 pm and a platelet
morphology.

The SEM image of a crystalline molecular sicve of this disclosure is
shown in Fig. 4 and 6. The crystalline molecular sieve of this disclosure as shown
in (Fig. 4 and 6) has a crystal morphology of multilayered platelet aggregates with

15 a majority, preferably at least 50 wi%, more preferably at least 75 wt%, of the
crystals of the crystalline molecular sieves, having an average platelet diameter
greater than 1 pm. In addition, the crystaliine molecular sieve of this disclosure
(Fig. 4 and 6) preferably has a crystal morphology of multilayered platelet
aggregates with a majority, preferably at least 50 wt%, more preferably at least 75

20 wi%, .of the crystals of the crystalline molecular sieves, having an average platelet
thickness of about 0.025 pum.

Surface Areas and Adsorption Uptake

The overall surface area of a molecular sieve may be measured by the
Brunauer-Emmett-Teller (BET) method using adsorption-desorption of nitrogen

25  (temperature of liquid nitrogen, 77 K). The internal surface area may be calculated
using t-plot of the Brunauer-Emmett-Teller (BET) measurement. The external
surface area is calculated by subtracting the internal surface area from the overall
surface area measured by the Brunauer-Emmett-Teller (BET) measurement.

The crystalline molecular sieve (after calcination) of this disclosure may

30  be characterized by a preferred total surface area (sum of the external and the



to B Hong is reported as having a particle size of about 0.5 x 0.05
pm and a wbabesAbesgOr phol ogy. The SEM i nage of aP@fmﬁz@dﬂdﬂﬁo
nol ecul ar sieve of this disclosure is showmn in Fig. 4 and 6.
crystalline nol ecul ar sieve of this disclosure as shown in (Flg. 4
and 6) has a crystal norphology of nultilayered platel et aggregates
with 15 a majority, preferably at |least 50 wt% nore preferably at

| east 75 wt% of the crystals of the crystalline nol ecul ar sieves,
havi ng an average platelet diameter greater than 1 pm In addition,
the crystalline nol ecular sieve of this disclosure (Fig. 4 and 6)
preferably has a crystal norphology of nmultilayered platel et

aggr egat es ‘mterlnahsurﬁqce rar¢ag, aqomeasare:blb)yt}atBE'Emh@D oftg¥gatenthan 450 m/g,
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area of a | ecul ar si eve ed h

Br unauer - E fosyrg) may base aﬁ’ﬁf‘ﬁ graéfé %&ﬁﬁ gHemal srHaseoAreas (as
nitrogens 2meabi@a®dyaheiletl off BEY xﬁetﬂbaj &R the Haligurfaweréanéfe‘sreﬁarabiy
surface area may be cal cul ated using t-plot of the

Br unauer - Entfiss thanePlay mogepieferably Jesnthar 0. Iy or exenemoss Pefemblydesy dan
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measur ement Folfhe ) € £ gactia stufesf t er cal ci nation) of
this disclosure It Q‘ﬁ%
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m xture(s) epysynthetic gel(s)) conprising sources of appropriate
oxides. Organic directing agents may al so be included in the

hydr ot her mal r eacdtff&Snthgicempoaenty of tthe hydroskrsmalb reacipn gaixtirs gre REoperly
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entitled THEPchtletecﬁfY@@laﬁﬁl@ md@mn5e§u¢fncqrmmr§cleﬁua y ei\wee heatmg of

Synt hesi e
261 o WAL I TR 1o SRR, e durd Posiy with
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mxture i s subj ed riate crystallization conditions. Such
condi tions ﬁg“ﬂlé%?élq Sr?&g @e‘gﬂ%gtl ng of 20 the hydrothernal reaction
mxture to an el ef\dz‘a&retdet:qmrﬂhmtmne)fpmsbydrb;hevmhlheatummngureRa@mnplete
ggg})?;glt gr ?rtpaeg |¥g[ ﬂ{{‘fbﬁﬁﬂ%‘é%‘%’t ee gerég'wl.rere ?’l%tn’ll 81% rré]m)éatmc{er o% ﬁ'leahydo othermal
25  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
30 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



After the crystallization of the hydrothermal reaction mxture is
conpl et e,whheossgiy@&bal | i ne product may be recovered frompchad266hivder
of the hydrothermal 25 reaction m xture, especially the liquid
contents thereof. Such recovery may involve filtering the crystals
and washing these crystals with water. However, in order to renove
the entire undesired residue of the hydrothermal reaction m xture
fromthe crystals, it is often necessary fto subject the crystals to a
hi gh tenperature calcination e.g., at 500C, possibly in the presence
of oxygen. Such a calcination 30treatnment not only renoves water from
the crystals, but this treatnent also serves to deconpose and/ or

oxi di ze t he beaskhided oh thhpowssgdithe cdystast pasgiblyy emtupying fonnexchangepsites
be occl udedt it he pores of the crystals, possibly occupying ion
exchange sites therein. The crystalline nol ecul ar sieve

mat eri al of thi s THeselasline modgcube spavepaatedalfof olmis disejodnetrhaey baprepared
reaction mxture go(grt I ni ng sour ces. of al kal.i. or_ al kal ifneik‘r’l' eart]h .
metal (M, &R 2 BYHeHITIA FELUeR N UTE fonhning Fogtaed £ o kel i A'ktline
el ement X, Qafh maAAlUNI))WE., 80N ctepatdssiudi,fqaviahcd ogile B ntivalenteelgnent
silicon, an_organic (R{| I recting agent, hereinafter nore .
parti cul ar | ydecMBEEMRHO%IE OF tetiayalent BleBeAb ¥ i -rSiiRon 8 oraRiatRe
having a conpeskitd Oggen't,n HeRSifEna’ mitiee Japddilalyof aQxHB&s, anlit Rider) hehe
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Table VI
Reactants Useful Preferred
YO, X205 10 to infinity 15-55
H,0/ YO, 1 to 16000 5-35
OH7 YOy* 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 wi% 1-5 wt%
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
IS  source.

#*+The weight percent (w1%) 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
20 comrection of trivalent element source ranges from about 0.001 to about 0.59
and/or OH:YO; molar ratio with correction of trivalemt element source ranges
from about 0.001 to about 0.35.
The following OH:YO,; molar ratios {without correction of trivalent

element source) are useful lower OH:YO; molar ratio (without correction of
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0. 001-2 ed*** 0-25 wt % 1-5 wt % R Me6- di quat Cﬁﬁ}
Me6- di qugqtvgé 6 * The OF1l-/ Y02 of this rowis ca? S% 0149{‘%
correction of trlval ent el enment source. ** The OH Y02 of this

row is calculated without correction of trivalent el enment 5source.
***The wei ght percent (W% of seed is based on the weight of the
solid tetrahedral el enent oxide. _JhQr these enbodi nents when
reaction m xture for hydrothermal reaction having a conposition as
di sclosed in Table VI, the 01-1-:Y02 nolar ratio w thout 20
correction of trivalent elenment source ranges from about 0.001 to
about 0.59 aidlemt eneht s¥y2entitmns fonthese vinbbodmemeet disnloséd tir Talde &t

el ement Soupes: ! 308550.6651.60.°6162.%0.88%.1%03P8Y a8a 3%s. The following OH'

YO, molar ratios (without correction of trivalent element source) are useful upper
OH:YO; molar ratio (without correction of trivalent element source) limits for

5 these embodiments as disclosed in Table VI: 0.59, 0.55, 0.51, 0.5, 0.4, 0.3, 0.2 and
0.1. The OH:YO, molar ratio (without 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 OH: YO, molar ratio (without correction of

10 trivalent element source) may be present in an amount ranging from 0.001 to 0.59
in one embodiment, alternatively 0.01 to 0.5, alternatively 0.1 to 0.5, alternatively
and from 0.1 to 0.4 in another embodiment.

The following OH™:' YO, molar ratios (with correction of trivalent element
source) are useful lower OH:YQ, molar ratio (with correction of trivalent element

t5  source) limits for these embodiments as disclosed in Table VI: 0.001, 0.002,
0.005, 0.01, 0.02, 0.05, 0.1, 0.2, 0.3, and 0.35. The following OH:YQO; molar
ratios (with correction of trivalent element source) are useful upper OH:YO;
molar ratio (with correction of trivalent element source) limits for these
embodiments as disclosed in Tabie VI1:0.39, 0.35, 0.31, 0.3, 0.2 and 0.1. The OH"

20 :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 OH:YO; molar ratio (with correction of trivalent element
source) may be present in an amount ranging from 0.001 to 0.39 in one

25 embodiment, alternatively 0.01 to 0.35, alternatively 0.1 to 0.3, alternatively and
from 0.1 to 0.25 in another embodiment.

The crystaline 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

30 trivalent element X, e.g., aluminum, an oxide of tetravalent element Y, e.g.,

silicon, an organic (R) directing agent, hereinafter more particularly described,
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prepared frdRi&hydrot hermal reaction mxture containing sources of
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Useful Prefe o'i'r%guc\)qlogfl tn)\gfggt element source ranges from about 0.74 to about 2 and/or the

OH/ YO: molar ratio with correction of trivalent element source ranges from
1S about 0.64 to about 2.

The following OH/ YO: molar ratios (without correction of trivalent
element source) are useft'Jl lower OH/ YO, molar ratio (without correction of
trivalent element source) limits for all disclosure processes: .74, 0.77, 0.78, 0.80,
0.90, 1 and 1.5. The following OH”/ YO, molar ratios (without correction of

20 trivalent element source) are useful upper OHY7 YO; molar ratio (without
correction of trivalent element source) limits for all disclosure processes: 2, 1.6,
1.4, 1.3, 1.2, 1, 0.9 and 0.8. The OH7/ YO, molar ratio (without 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
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OH7 YO2* Wohb0s001938-2 M Y02 0.001-2 0.1-1 R/'YO2 0. 001- 2 poriakbo714940
Seed*** 0-25 wt% 1-5 vt % R Me6-di quat-5 salt(s)
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as the lower limit is less than or equal to the upper limit. The OHY 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, altematively 0.8
to 1, alternatively and from 0.8 to 1.1 in 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 OH7/ YO, molar ratios (with correction of
trivalent element source) are useful upper OH/ YOz molar ratio (with correction
of trivalent element source) limits for all 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 falis 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 OH/ 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 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 clement 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:
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of hydration and having a particle size of about 0.02 micron) favors crystal

20  formation from the above mixture. Preferably, therefore, the YO, e.g., silica,
source contains about 30 wt% solid YO,, e.g., silica, and more preferably about 40
wi% solid YOy, e.g., silica. The source of silicon may also be a silicate, e.g., an

alkali metal silicate, or a tetraalkyl orthosilicate.
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In additional embodiments of this disclosure, the source of YO, comprises
acid of the tetravalent element (Y). When YOy 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;03, e.g., aluminum, 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, calcium, or magnesium. The source of alkali or alkali earth metal
element is advantageously being metal oxide, metal 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:YO,, 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 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:YOs, e.g., H,0:S8i0;
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-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 Y element added to the reaction mixture for hydrothermal reaction.
The hydroxide (OH") source is advantageously alkali metal oxide, e.g., Li;O,
Na,O, K0, Rb0O, Cs;0, FrO, or any combination thereof; alkali metal
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30 hydroxide chloride, Meg-diquat-5 hydroxide fluoride, Meg-diquat-5 hydroxide
iodide, Meg-diquat-5 hydroxide nitrate, Meg-diquat-5 fluoride bromide, Mes-
diquat-5 fluoride chloride, Meg-diquat-5 fluoride iodide, Mes-diquat-5 fluoride
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sour ce) oYdfEh1sEset hi s di scl osure does not include cor rﬁ“i‘f{ﬁ&%‘oﬂmwo
acid in the reactron m xture for hydrothermal reaction.

cal cul ated based on the total nole of hydroxi de added to the reaction
m xture for hydrothernmal reaction divided by the 30 total nole of Y
el ement added to the reaction m xture for hydrothermal reaction. The
hydr oxi de (OH) source is advantageously,g@l kali netal oxide, e.g.,

Li 20, Na20O, K20, Rb20, Cs20, Fr20, or any conbination thereof; alkali
metal -27 - hydroxide, e.g., LiOH NaOH, KOH, RbOH, CsOH, FrOH, or
any conbi nation thereof; ammoni um hydroxi de, alkali earth netal

oxi de, e.g. mﬂBﬁ@ MVQ-@iqL@aﬁchBﬁ'iﬂc bﬂaﬁideRMbs-cbquamSychmm indidie pMes-diquat-

t her eof ; al rth rret dro ..e. 0.,. Be . ( 2 .
Ca( OH) 2, Sr( lori Bd‘('@fe ‘Wé%/ gideahg’"&‘flﬁvbf"g‘)ﬂz ‘H’r’i"\% %@%F““ﬂ‘@
oxi de(s) or ah}j(i[—,?)ﬂ];dﬁ{,@gth@,feoﬂny el errent selected from G oups 3-17,
and any conbi nation_ thereof; and organl ¢ hydroxi de(s), such as

quarterly anmmoni ubniRstar alFetingsthe g0t AR itere PEFdUSt guality Ofé%lsé?tée%???f a
used in % cﬂ’%?élhﬁéhﬁﬂecu]ar sievé RethOMRntBE Bk di:%&ﬂnig Agint h‘eﬁl‘éﬁérﬁ&i bPthe
of trivalent enment source) as used in this disclosure includ

correction & Yélz, d’: £.n R:Bi0x endari miioi JTherdirdeting Jageny ds cenenalul the most

reaction. er,. C i | S & :
subtracti nglé? RPed"t %acgﬂ\{(ge}"rré eeﬂ%cirgﬁl%wgl }ee%f &gr} gﬁi%ﬁ:%@?r?%( Wecryma"me
trival ent elmmﬂemlmss:uvaseTh@ los»tqnplhei gdount of hige tﬂimﬂ:qningfagsml in the Ingirotheemal
oxi de, hydrOX| r the t nol,e of. hydr oxi de e
the reactiof acq‘)?Pumm Or ydrofﬁ%r?‘fﬁl’ ‘?§Z&c’% |"(1)°r!ar 105] ﬁ‘F per ﬁ’ ﬁ"
rati o (wot h eolecdat sieve ]ﬂ‘bdﬁdet:lval ent el ement sour ce) is, is therefore,
cal cul ated based on the t nol e, qf. dr oxi de, a corr Lon
Givided by the t drarooFEOBRMETE 6 Hhie SRR ghe RGY Penten iy SIPx A
for hydr ot heai@lradg@8tdn®a. low value of 0.090Bre@eraligh 0185t dodptidakBy 0.1, to a
di scl osure, .the OW YO

i 02, mol ar _r from ow
val ue of 0. dugh Vﬁ‘r”@f‘gz L8 W&TE‘??: %?Srdaftflpwwﬁ@ b1 B Qasce iy Smé
val ue of 2. Quolaf @heS @cmany Jfallsii"kﬁl aoﬁhg@%HlesQ}g5anyTB&nQME oF - tfle ;abGV¥-

:Si 02 nolar ratio ideal range conprising any conbi nation

of Lhe dBovansnsiones e RSy and e gpossr e Hensbeh SRR oned i oh

val ues(s). WshE@IH! BiOreaSHH tht Wdr%ﬁx%rrﬁﬁl Jeﬁéhet;n ARG RS components
N, N, N, N N N -hexanet hyl 1, 5- pent anedi am ni u &1 quat -5) sal

e.g., Me6-dicgnde-sspph¢d bnofnom«y&mmmesouzseﬁhg V@r@thﬂmmehmaetwﬁ m@nm@an
nitrate, sul

enbodi nent , geﬁ& ﬁf%;gtﬁ?%?ag"é’é’ﬁ%e nﬁhﬁ %E(i: edjs} ?‘I“ ggn%t: ﬁ%d Eﬁy 8t3!)|9,a§8:§r%mc
consi sting off the@rditallie n*@l@ular(;mvsteof tm;6dld¢lq$}ac nEaydvarhi| with ¢he, nature of
Me6- di quat i

di hydr O)‘(ﬁlﬁ deﬁh%&&%ﬁ&h@ ; %ﬁ%ﬁéﬂ&%ﬁg@i@"e‘a"anﬁ% g{%gtlaﬁlzgﬁéﬁ tSnditions.
Me6- di quat -5 hydrbwﬂlbbbrmdex#amdl\bﬁ-aquuan-skllBﬂ hydwomdbalcﬂieosjnﬂlmsis
Me6- di quat - 5, hydr Ivde f | un?“s (o} g {h% 10 T d£8§<dls uslse gov ans
Me6- di quat - sPRVEF 0KV 0E hFTTETR ”]\/E’g qua ]‘?faf St fae brom des’ Ve6
di quat -5 f| ubst the sg'hthemls d'&l,xtd‘v’éﬁs ke paidubt f)f Uﬂxmg,eadcbdg deacting, or by any
Me6-di quat-5 fluor s nltrate q?%gSchIErlde brom de,
Me6- di quat - SPEHFP 88"’}"8% d"BC BB TuaY erEWl SYayROdieY e 2 composition
Me6- di quat - Switigidi e Rt dfgesMab dibicaskrl - ﬁaobéoﬂhéayrﬂﬂﬁdtaéiemlﬁﬂg alding,
m xtures thereof. A factor affecting the cost and the product quality

of the synt HET§IZoPT BySny eans afi Revidinesiahal KWYR MY QHB2X AGHAPPBI

the directing4RERMI ifdrEBRERAS %H&thkyhm‘és@ nYQﬁ:re Sveld- prepaired. OPhd BloRlict of
ratio). The directing agent is %enera y the nost expensive
react ant (s) mmmsa@dﬂym tepiingrer by eaytnenns gl proyidingfsuphn A ynixhuygraay EYRR

mol ecul ar si &ygsy ,;ngwyg%c; mpg{ﬁ%b@reéngﬁs %I{sﬁgﬂ Shifh ﬁﬁ%%n!tﬂret\bfs

hydr ot her mal reacti on xture rati o)
3¢ prepared by mixing, addmg, reacting, or by any means of providing such a

mixture.



15nmenti oned | ow val ue(s) and the above-nentioned hi gh val ue(s).

It shoul dybeossgnbkézsed that the hydrothermal reaction m plcdfi®2007/014940
conponents can be supplied by tore than one source. The 1;ydrothernal
reaction m xture can be prepared either batchw se or continuously.
Crystal size and crystallization time of the crystalline nol ecul ar
sieve of this disclosure may vary with the nature of 20t he

hydr ot hermal reaction m xture enployed_snd the crystallization

condi tions. It will be understood by a person skilled in the
art that the synthesis m xture having a conposition within the nol ar
ranges as di scussed above neans that the synthesis mxture is the
product of m xi ng)ptagdlinthe kehothengal reactioya ranxyureeeyscaptaip sead dbrstgls It
such a mxture e uch roduc S a co ition 25

ol o r angeds RelliEies el SErbe X elech e it FPRls M fibagnly hes
reacting, Olbeﬁ)éfoﬁ’JWeﬂms’,leoﬁfexﬁﬁ@lﬂ Gh &@nﬁﬂl@:ﬂg&hm paktidle sf'lﬁyoﬁrtth@)bdiﬂt
contain individual _ingredients when t synt an s m xﬁ%

prepar ed. TR¥CIGIEIHEEEE 18 51 ﬂ’@?a“%"ﬁmi’gatew"éé T3g8 SYPhESisy ‘ﬁ%‘%{ﬁ?"&f
providing s!tl?ehp?o oMo, proRUCEEVRR SOHt [ ifitAsddl AANRMWRAIIGYpOf In some
i ndi vidual in ients when t he synthesis m xture was_ 30prepared by

m *ing, addie odrre%nﬁ phipis 6#501199“1'8{19’3@&?1?5516Pf gregirystptbige guelpcgar sieve is
m xture. ac:htate )‘ Mljeyerfcg‘ﬁfw Ed %, gﬁ:&'érgﬂgrgﬂ&lp G0 Hbbut 5
[ nown t

contain seed crysta nmol ecul ar
si eve synt hegts spidenystelsiiasediontdtyl Walghbeﬁ@frahﬂdaaﬂ Eétf-mereitcac,ldef @rg., silica)

exanple in GRS %Jr&t?&rﬁ%]??a%ﬁrohin?kﬁngl ze of the product, avoiding the

need for an “organi accelerating synthesis, and inproving
t he proportion ost,mlatlylube setmugics*yslalst:he frmhemda&nfheamnnlar tty pbe dne

sonme enbodi of thi S4 di scl os nt h he cr talline
nol ecul ar s:@\?é ¢ they arg pyed; %Pdlefﬁj Héi Eé}? ?lﬁﬁe%a egba(l)lﬂlf ebﬂ
preferably aﬂaﬁmhthtmg)sﬁblwts@mt%wqﬂaeh crystal s based on total

wei ght of t rahidral ﬁ Elﬁant oxide (e.g., silica) of the.

hydr ot her ma to Usually the seeding crystals are
from the synthesiGrystallizaién b tHeh@yanaginatigslecdliiesiev 6f thiLdisclosurg eas bal
any formof the crystalline naterial useful in facilitating

Y
synt hesi'd ofakried AMRIHHSE StaticyQk syTs SndoRn h fsabips vessel, Suth &for

Crystal | i zatkaRpR{ alifdelaves SRl thial@seml efisk T te6hp¥AnREs Tt FyHhIFgARUIse
can be IS carried out at either static or stirred condition in a

react or vesdeIm akeptnl 092C e pbeut 2007 forag, time sffacientfRE crystaliizatien fig pccur

range of teqp%@ﬁemp%smw us%ayétgalﬁbxﬁaéuoam%ufr 9 betosio hORS baishayt
200C for a tinme sufficient for crystallization to occur at the

t enper at ur e VOQEGg“QilCQI of PridRP aistastonipesominuies G- Brsberallyr she range of
opti onal, IDy Qerag.'résa%dr 9511,%&10% KOlAhB R 1R6%C T @P%ﬁslédael\@or a time

Preferab ran eof tenperatures for crystallization is from
about 140C tsaffmmﬁot elor@taﬂmatlan tt¢ wecwrudtithe |t@nperat@re uregs el fromtabomt o

occur at th o about 200
hours, opti %ﬁgﬁﬁgﬁrﬁﬁkﬁé dulp(t)%n%l Sgt&%gh%%&%fd 46@Rﬁ)%ereafter, t he
cryst als are sepa'ﬂmr@ﬁtef rtbmcryseals iacpusapasel frogntherliqlid Bhd rpraveedl Tae
may include an er her S50 Qfy 25
preferably, PX ce %8? g ("aiPe arfgeagrf er‘rpe‘%% %{%%%E#ﬁﬁer&tuﬁe 925 é) ot
hydr ot hes malpréfebtyreat a( dﬂgd&nbllyeletmbteﬂemtpamu)e abefoor ehel lexdabdthermal

T 10 i G LS P Sl el 2 il R 58,

reaction is jgatdéd £gemod oﬂgrbbhﬂﬂyskyﬂﬁse@fana@bﬁ il e eramrl stirring or
rotating the vessel ~about a horizontal axis (tunbli 30 The rate

of the agitation PRUIGEHYethe Pbﬁﬁ@%abﬁmwmww 0,9? erih 2BY yiyPe dth

0 to about 4@Q.k%Me ¢ ; stifing or rotating! he SREIR1 2BHAGL KBAkShtall Qﬁs (tumblmg)
crystalline ol ecul ar’ si evé of this disclosure is an MCM 2 mly
30  The rate of the agitation is ranged from O to about 1000 RPM, preferably from 0

to about 400 RPM.



5 or a m x phase of MCM 22, and/or MCM 49, and/or MCM 56. The
nol ecul arwgi®@ygo1BEz0duct fromthe synthesis may further kerhvd2bd7akesdo
washed with water, and/or dried. The crystalline nol ecul ar sieve
formed by crystal i zation may be recovered and subjected for further
treatnment, such as, ion-exchange with ammoniumsalt(s) (e.g.,

ammoni um hydr oxi de, amonium nitrate, 10 ammoni um chl ori de, ammoni um
sul fate, ammoni um phosphate, or any conkgnhation thereof) and/or
calcination in an oxidative atnosphere (e.g., air, gas with an oxygen
partial pressure of greater than 0 kPa-a) at a tenperature of greater
than 200C, preferably at | east 300C, nore preferably at |east 400C,
and nost prefer atihysoate ¢mb@iim5m®ﬂheicsmlﬁhqm®cm sieysafghisahisclosure is
A summary of t nd/ or

producti on, I ca ﬁg"r}l ?’anla teﬁglfalgt%rn?ez ffg{-{ka e§-nb Cﬂné E{E nﬁle &\}’Staumes
descri bed i rmdalbmlhuomkve bbbt disalosiBe evaprisedal quﬂmmmmhmm and

I dentificati R.  Szost ak | ack mc& Si 0

London. 5008 1CNsfrin BPrron-Pane ShiePEAZy st MsPues apalr Mg-ss.
amor phous Majrermhixd ghas€ bf BMIAM-23, had/as mmmmumf@r Mcetss.and al umi num
oxi de, have been used as %tilisor bent$ and cat al ysS supporflgJ Abelfl

of | ong-known forhienfrofeculasisifysProdyck dram, th, sypthesig may, further, lirated,
pel I etizing mﬂe@mﬁw%ﬁa HAYS QE&N ﬂwcwseamﬁ'é NRole&Rsk LRVOIBHNEE by

macrostructures in the formof, for exanple, spherical particles,
ext rudat es, Sp¥stalizaionmast e resoyersd aﬂétSHszste%fe? Weﬁeamnbw@? as, joes

of porous i n
of BOroUS. TRAEHRL Sl SR AN s B iy mr,
Manuf actl@r e aimmeniBm Sthilpride, araghrifonivm Kadfate, Manmuedni ek kphospiNdey \er kany

1995. coffibdiBnthalh AR Sind B8 ARl Ik Abotall f1o of, Lhe

as-synt hesi ze teria ace e aCCor nce
wel I known iwith h:eozqyge,n partraﬂ(inretselastof greaparthan @k Pa-ahaex tthamt%uwdf rgreater

ot her catio o, ions. in

hydr ogen i ogi E?/@F‘e %graﬁ)g"gﬁtr gtgsq "Oé@%’ moéenﬁlr)e eraﬁ]ﬁl aSt )?tdul?"ggt
t her eof . Par}ireferdbayhmemébmcr ed cations are those V\/m ch tal | or the
catal ytic tivity fqr, certain hydrocarbon conversion reactions.
These i ¢l u@%ﬁéﬁ%earth metal s and netals of Groups 1-17,
prefer ?PI y G oupsAa [zuﬂ;&xaeﬁ of hﬁfrl?@lﬁd:rﬂﬁii ﬁcx}léalaha/c@fyeame? fh eerg:mtof J;:er:';tme.uon ,
crystalline cul ar eve of this prefera t he

5 famly rml‘%‘b‘i]?&?“% ch Wﬁ%‘ﬁ”%ar?ﬁf‘o‘%l olecplag sieyes,qiy c&‘ﬂ efit ‘hﬁl\q\g&é
a catal yst Iwaecmxg@m&saomﬁuplisc&ns hithe 6D 4NdOLRME iSRRI (RE Szostak,
general ly dehydr ated, at |east parti al C}ZITGQT i S can be done by heating

to a tenper dtlagkie Asaderaic &rige eéasw@a'gLon @993 Seyoed Editign) dnaddpiey ©

such as i I RElefithl QUSBs, 2R6r fp’&\Bu@tn%érF?ﬂﬁr'cHneﬂ?UBﬁEHDﬁBhﬁﬁdrﬁ Qﬁcate and
super - at nospheric pr essures , between mnutes and 4

hours. The @é'gn@@rrbexrdeﬁwpawwseri@s ﬁé%@b?féélﬂbﬁ}'cﬂhb'ﬁpﬁéﬁpﬁefm aegemaber of
wei ght | oss t

sanplc at S¢ol RRGLF ot (L tuckoiE sy ciding RUREL PEllaBif Sana
partial presxtmsionf hawet been\quoary beimg upgd H@mrgduqaernwpsmc@newnﬂw foom
be perforne ) a

o1 Foate 1n g fat SMbATREREI peadey) Rt HIRIEM I of borh
suf fici exdt Jrﬁarrmwnﬁ:s afd cdhehytgpe;tdfqmous matenaMWmusesadatabjsm adsbegiticat and
the crystall.i ne I ecul r sieve of .t cl.osure referabl vy,

VOV 527 199 nETBe0RSr P Rarg B Gese i) 5 RiUBHom I alhlyst
thermal tr ea\tflﬁiﬁlfhcthfh T anBVStnpaaﬁd Or AaKbchfMargl Degm; Ne@omru 1agsnt .
The crystalline npl ecul ar sieve of this.discl oEure, ferably

MOM 22 fani |y nol Bediaexisgt degifed, the origingl meta §é‘d°'§s° ‘%P%F%%eﬁ‘??d

intimate corilaili n v kBla%e@YrdE&ﬂ?dﬁEé Q\gt}P%ﬁﬁ’iaﬁé"s.t wEH'(khoﬁrﬁ ih WO 8kt SAL
vanadi um nol ybdenum rheni um_ ni ckel cobal t, chrom um nanganese, :
30 least in part, by ion exchange with other cations. Preferred replacing cations

include metal ions, hydrogen ions, hydrogen precursor, e.g., ammonium, ions and

mixtures thereof. Particularly preferred cations are those which tailor the catalytic



The above crystalline nolecular sieve, preferably the MCM 22 famly
nol ecul arwgiBygo1zgspecially in its netal, hydrogen and agram26d¥oh s
can be beneficially converted to another form by thermal treatnent.
This thermal treatnment is generally performed by heating one of these
forms at a tenperature of 5 at |least 370C for at least 1 m nute and
general ly not |onger than 1000 hours. While sub-atnospheric pressure
can be enployed for the thermal treatnest, atnospheric pressure is
desired for reasons of conveni ence. The thermal treatnent can be
performed at a tenperature up 'to about 925C. The thernmal treated
product is particularly useful in the catalysis of certain
hydr ocar bon actviteifei osrtaim dytliasaghonocofiversidne reagtibns. t Theae duclpde bipdrogen,
especially in its,metal,, hydraogen a nj4m f ar i rg i ly
et i ARt Pt o CRPRE of T BTN A Ry GRaBE A5 Y
conver si on rPegioticorkble dfxthe Eleméntslg exanpl es of such reactions include

t hose 15 descri bedi nU. S. Pat ent s. 4,95 25:. 973, 784; 4,992, :
4,956, 514; 4, 962, ,‘Y%?'Sgﬁ,’%%cf\‘l‘?%, %%?,%ﬁgfs %?‘g%%‘f%%?feﬁﬁb%g‘,eé%?""”
4,954, 663; 4aBfy idiculds 984, Meen dafl8eddither 45 962428 BentdorO88 d42yst in
5,000, 839; 5, 001, 296; 4,986, 894; 5,001, 295; 5,001, Z%i; 45%8%2 033;
5,019, 670; BNCreawEesompowxbe@parsiohprosessshoulshe gengrally; dryfistadapbleast
herein by refLatARCThATahGeldbfie B§HhiiRg tPh tedfipdriibreCiat ik Yirge JrRAE! 2o00e.
The crystals pr egar.ed by the inStant Tnvention can be shaped into a
wi de 20 varitet§P55F iparn atinespbpreesuchGan airapy pitsyesak pag) at (ay@oprhiericc pas
can be int -Of r

e an ext rucirebEke or3uBABspiR A fes OF o3 BLAECH DO BGkes ot o8
extrusi on, theers Mstddgseeceihddhy deationuigadedsefedr oy theypergensagpaf weight yoss
dried and then..extr The .crystal li ul. ' ( ot i

di scl osure, rgﬁtely%rt%g%q?ﬁ}a Mt E’égﬂ. 412‘#1”? @?%D%'ggﬁj???%g g%/g?gs)d Gh%?
be used as dhovadgdrpeittoges (Eas dsanf @00k &Papattiah greasurk edstvatemeapor) for 48

conponent from a_m xtur.e of conponents in the vapor or | i.ouj has
havi g di 1 1 dPUFE PR bfie Pon SRS Beverred psom BRPrelie oY e by
crystal | i ne pradigg theailichtecived Fgeunin, bl B]ofizecins i equifbetoedngia,a Aifficient
| east one conpone% (i'&ra be partially or substantially totally

separ at &d f rARUAt AT IFYARRUGP: conponents having 30 differenti al

sorption charact ewhgh uS&d 24 4 BathBSRA criyQalling slyaliad dibneoMmbliedivdiagure,
sieve(s) of this disclosure by contacting the mxture w tgg

h
crystal | i ne Rrgteebly Hre MCM22fhrmily palesulgr sieveshprld be gee 'mt %}Eﬂivteﬁdpb

the one COMALGH treatmedBto remove panT&%lFBﬂﬁyaér]FEﬁ@ cORLAGEHRIATHhS LB NA(Ife
of this disclosure, preferably the MCM22 fam nmol ecul ar sieve(s) of

thi.s di scl ogoeleculary sieyg effythiy disclasurey sereferably \tha MMy Hmibr sedd

i ncl udi ng sepAkatiPfsPhOREISAS Sttty iASALR B nbANRhSLRN a Ny 38R A
Speci fic exanpl es of gdr ocar bon conversion processes which are 5
Ci

ef fecti vel y coatppngntesiichyast ingsteps vanadivie, moldsgham, shenyems pickel, taepalt,
di scl osure, Rpr i i : i

di scl osur e, %@@%@%Mﬁaﬂ%ﬁ I}/(?yr%%lgonbg‘??loelﬁé‘vﬁq%%g#eﬂgw %ng}rlg’g%%%‘g'% WU 2
cat al yti cal Ihydasgenwtiorsddntdargeastiom ingtoms totHeeperforysd afidhnemponent can

catal ysts, include the following: (i) alkylafi f _ar ' .
hydr ocar bonstfe é'.lg&,e 68%‘?8%‘8?“&%“ff‘efné’?cﬁ%?ﬁ}%“ﬁ%’rﬁﬁ‘s‘z ‘%gggﬁgg%d &9 the
ol efin, 25 t hongasitionno alnebtenton Grourc] Ldiengnt, ierglj alinshiralohyison thenstawryure,
conbination,, ate rature of from about ,340C to.,about.500C, a
pressure of ’mp(?)?ﬁ"g_%ﬁ CrEHM O% ‘6“‘51?(5‘5]%’ pgb?%%’kﬁgr-"ée‘e z}ﬁﬁ‘f"ﬁg'e§‘,‘°ha°°\7\’k‘1°§ﬁ?t
hour l'y spacean@eQmiptegnafediin @foake ilsuch BE foit €xantideltby? RDthetase éMslataium,
aromati c hydrocarbon/glefin nole ratio of, fromabout 1/1 to about .
20/ 1, to pr digasjge the silicate with a solution containing a platinum metal-containing ion.
Thus, suitable platinum compounds for this purpose include chloroplatinic acid,
30  platinous chloride and various comppunds containing the platinum amine

complex.



15 1long chain alkyl aromatics which can be subsequently sul fonated
to provi dﬁo%b’%lﬁ&sbc detergents; (ii) alkylation of ar O'Fi‘ﬁ"(lﬁsz 07/014940
hydr ocarbons w th gaseous ol efins to provide short chain a y?
aromati ¢ conmpounds, e.g., the alkylation of benzene with propylene to
provi de cunmene, with reaction conditions including, 20 individually
or in any conbination, a tenperature of from about 10C to about 125C,
a pressure of fromabout 101 to about 38§30 kPa-a, and an aromatic
hydr ocar bon wei ght hourly space velocity (WHSV) of from5 hicl to
about 50 hi'; (iii) alkylation of reformate containing substanti al
quantities of benzene and 25tol uene with fuel gas containing Cs

ol efins to provi déhe abmver crystalline moirsulaamievdi patfrabit ¢he WIEN-22 demilyn
conditions ingludin i ndivi.dual ly or i.n,any conbination. a

{enper at ur e HCTBTAYLITPHAR bl Sinl piites I dhmiiunfopms can be
about 3000 thenetivally @ddleriddn-1a, armoth#iSioral dfyi theafnal rwenatabowit TKis 4thbshal
to about 0.8 luci, .a V\HS%—refg}rantg %f from a‘gfotgt |, he' to about 2 ¢
hi' 30and a"G4YNTELSBFIETDY RS g fytheating ong of hesgform At # [REppAure o
feed; (iy) athdsabi7er @r & RARL | nilMEr KdeshRASly Rotdlonghe HEANEI00 hours.
tol uene, xyl ene and naphthal ene, with |Iong chain gl efins, Cl4

olefin, to pP¥bile subptmesphesy pressye canheogmpleyedyfy Bis 3"%‘!6’.6'2 Ksatmpenk,

reaction conghbldRfc hRGbYEIiDdesitcd dby teditils!of cBfivdrerBY TROHREAALtGfnedt
tenperature of from about 160C to about 260C and a pressure of from
about 2600 tcen 38@erfrracchat g empgratyieatn torabert PAERoN Be thermaltreat¢dprogpct

equi val ent g} P%Ji?iglﬁlérl. ﬁlg?fu?\{lll tee (I:a?]zﬁ. si?éﬁ%ﬁh&ﬁh&?ﬂoc%ﬁ@@g@%fon rcaction%

reacti on cond udi ng, | Vi I'n an I nation,

t enper atiar e T theomlbbuerted Poucy eabeurlly?2B0G neetgds bydrogen efid famgmenium
about 1500 to 2300 lcPara an - a V of fr. t I

about 10 helfory 5 PagicHiR Wl i F‘il‘eg%] Y o Lerkdif BBl £ Klarkarbon,
aromati cs wcbhvereiaat reaotidridc dfeh-linmtisg iemamnpkks nef sueidireactioas liyclode ithose

any conbi natj on te r re fr Jt [o) 76 a
pressure of dff%megbgh{m'%gﬁ#'&ma%ﬁt Q%P%ﬁz? ’%%/‘i i"?&%g%\)er‘g’%ﬁg g‘%’
N gEt ol ef i m@gmggs@mex;df,%p,lzbai 9,%@@55914?99266\3@6_4]9514,563¥Q993,615;
with reaction co t S _inc i ndi vi du i

M onbi gt | oSt SRS ouch apaRds. g ot 3ot os B Yo e grasas
pressure Of ﬁ,mmm@g@wm&_%@; 5912095 5,@5@@%;@3&9@665(;\5!,(]'1i9)6_64\,/\@r_1c!5§,69§3,422,
hydr ocracki ng for upgradi ng ’hydroca_r bon streans having initial

boi | i ng poi feeh dperRorassLbeEEb @Y Fefersnesriasntodthe desatmbionnal dhes Spiahdic
boi I i ng ranggadgioggucts in a first stage using the MCM 22 famly

nol ecul ar sieve of 20 this disclosure in conbination wth a G oups,
8-10 netal as catBEreyaystalsprepared lpyrhe ipEEfiRvANLIOE| 68§ beeshappdintp @ wide

second ag i bt i 0: CORNI 5 i th-
oS0 LR aHely Y 8k 5B frerh Cock R IR0 bl P BHR o
i ndi vi dual | ypoovder,rm grapuleoaba menilesh produete aymby zs an extofdate: dmcatss (hesa de

to about 45%gtal)?st R§ %él‘dég, gjchf L9 ’E&W&E;oﬁ?@l@e tcgrsﬁﬁg) Whn llféoggrlﬁgﬁ' Before
drying or partially dried and then extruded.

The crystalline molecular sieve.(s) of this disclosure, preferably the MCM-

25 22 family molecular sieve(s), may be used as an adsorbent, such as for separating

at least one component from a mixture of components in the vapor or liquid phase

having differential sorption characteristics with respect to the crystalline

molecular sieve(s) of this disclosure. Therefore, at least one component can be

partially or substantially totally separated from a mixture of components having

30 differential sorption characteristics with respect to the crystalline molecular

sieve(s) of this disclosure by contacting the mixture with the crystalline molecular

sieve(s) of this disclosure to selectively sorb the one component.



25a hydrogen circul ation of from about 176 to about 1760 liter/liter
and a |i gy space velocity (LHSV) of from about &T}[ﬁ

1t (i X)CWQC&((:)E%IBJ%H on hydrocracki ng/ dewaxi ng process int %907;094940
presence of the MCM 22 fam |y nol ecul ar sieve of this disclosure and
a hydrogenati on conponent as catalyst, or a m xture of such catal yst
and zeolite Beta, with 30reaction conditions including, individually
or in any conbination, a tenperature ofs;from about 350C to about
400C, a pressure of from about -35- 10000 to about 11000 kPa-a, an
LHSV of from about 0.4 to about 0.6 and a hydrogen circul ati on of
from about 528 to about 880 liter/liter; (x)reaction of alcohols with
ol efins to provi dhenrysalliet herdesula. sigve(d) vé thie disclosnrep prefemhbrtbe MECMR

i sobut ene ang/.or .i sopent ene. to, prayj de,.net hyl -t - but et he . (MI'BE)
andlor ¢ amg? BN, POERHEF Sicr Ry oS BT 4R Ui ef Ryt im &\
i ncludi ng, rddlevopflcksseqrintlndiipysepaiition girbcassesdanid Apdrioaibor cohvérsiom
about 20C to about 200C,. a pressure  of fr%m 200 to.about 20000, kPa- a,
a WHSV ( gr aRfOseetesn Spesiiif suramplesnPt dyrqcasbos: CovsFRIh SRSt WHICh Rt

200 hi' andcgaciletp QtalyRdObeTthe dPb@Nink emdiccalat Gidle(d) ML AitclOsulé,
to about 5/1; 10 &); ) toluene disproportionation with C9+ aromatics

as co-feed wrafprap %‘FMQM:B?\ damily meleqwdar sigvsts) of Hus diselesiey by itsglhorigy
combi nati on,auLERRA r\ﬁ'&tp%{ff & mB[e%&%’&%yt%ﬁ?gE@\é@mgfan&%ﬁ&lu@ing other

pressure of P om about 101 to about (

hydr ogen/ hy érxstadlinoentatybts, ingluite theffollpwingabout 0 (no added hydr ogen)
to about 10,3nd ]g‘yﬁﬁ 0 . i, t t

(xii) pr epar(lgti oﬁdl fl %\/%ne&[‘)%gﬁ{ﬁ&algzﬁ’? iloc?gﬁ]of}-p’a%rf”? \i}gﬁ%ﬁﬁb\gﬁﬁémg ehalt? olefins,
2- (4-isobutyl pheryg.) Cus opfinpivdthacgadtion cenditibugp ireheling, bpdividiedlyngr in any
i sobutyl benzene w th propyl ene oxide.to provid i.nt jate

2% Cas | Zobut yi pheryTieBisRaR s r R BB RN SRR O S0 B
t he correspondi ngfdashabphi 0ho adboutXd02DY kPae @bscntedca evelgndiongy space

agent in the reaction of .ag nes,wt eterocycl j fiber-reactive.
conponents in pr é’ﬁk?’cé i 8k glf’mdfgg“‘t% B\’epéor e"’)"ﬁf'lgéol%galhfy g (an; Argmatic
reactive dye- contrgidrddaghcwdielin dible astid bf ERIM@BolRal/@nb dveut P71, to provide
3,625,693, incorporated entirely herein b ef erence; (xiyv) as . the |,
absor bed# for seﬁa?%fh% abkyb BRSNS VP §%&§sﬁ‘étt56qw(°2,ﬂé-sv3§yatf=$ &rprovide
isonmers if TD asyhheble Setel@hNt No. 4,721,807, incorporated entirely
herein 25 by reference, whereby a feed m xture conprising 2,6-TD1
and 2, 4-TDI Gix c@Hedatiey ohriomaticehysiracashensyih 2assous Qlgling e piavige short
sieve which has Ream aflyl OloRMGOARERELUNAED elf .| BRS allGIARKOLP YeiSene with
2,6-TDI, followed by recovering the 2,6-TDl by desorption with ]
desorbent mat eri dtropdeRs i 8 nerovisiey egumeney v Withs repgtionh segitipnst dpcluding,
separati,pg 2, 4- TR} 4: LS S i o
3721 808 ncor pod ARy ¢, nRIPESmERalifh s SmBaRER! of Bonl Bbout JO°C o
m xture conpri si ragpoRt 425°0, aaprgssure-of iromsabowhtl 8¢ ttovdbiont B8RS0 kPeserand an

MR |y oSyl By e M SRRl RS S5
recovering the 2,td-abit 50 hr';
(iii)  alkylation of reformate containing substantial quantities of benzene and
25 toluene with fuel gas containing Cs olefins to provide, inter alia, mono- and
di-alkylates with reaction conditions including, individually or in any
combination, a temperature of from about 315°C to about 455°C, a pressure
of from about 3000 to about 6000 kPa-a, a WHSV-olefin of from about 0.4
hr'! to about 0.8 hr'!, a WHSV-reformate of from about 1 hr'' to about 2 hr
30 and a gas recycle of from about 1.5 to 2.5 vol/vol fuel gas feed;
(iv)  alkylation of aromatic hydrocarbons, e.g., benzene, toluene, xylene and

" naphthalene, with long chain olefins, e.g., Ci4 olefin, to provide alkylated



by desorption with desorbent material conprising toluene; and (xvi)
in a procgsoddarizéecr easi ng the durene content of a 90- 2QqGi20@ 0 4¥6
fraction obtained fromthe catal ytic conversion of nethanol to
gasoline 5 which conprises contacting the durene-containing bottons
fraction with hydrogen over a catalyst of the present MCM 22 fanmly
nol ecul ar sieve with a hydrogenation netal, at conditions including,
individually or in any conbination, a tenperature of from about 230C
to about 425C and a pressure of from about 457 to about 22000 kPa-a.
10l n an enbodi nent, the crystalline nolecular sieve(s) of this

di scl osure, preferably the MCM 22 fam |y nol ecul ar sieve(s) of this
di scl osure, nmay eomatesluba bpscosgedsagith hc%st?tctiolmcqzxrnditiaznﬁeimpﬂuéiﬂﬁu irgkirddually or

ket ones t hat proceed t hr ou ben ene d o
formmton of ¢ he BeRy FoERYaHem &FREmRsEs ot o J60% B oy pgp°c and 2
al kyl benzene hydnmasnﬁxﬁdﬂxnabmn@hﬁdub3mmdkkehpne I n such processes,
the 5 crystalli lecu si.eve(,s) this disclosure ref erab
Lhe NOM 25 KBhi | JFIIRAREL B PIETALG S} blsting 1t S s clfiots, R Pl e
the first step, tdhain ARyl ﬂh@ﬁ'@l@ﬂﬁﬁﬁbk&ioﬁd&ﬂmoﬁg@\’fﬁhﬁ(ﬁﬁgﬁfldﬁmﬁlly orin any
processes includes processes in which benzene an Icgropylene

ar e
converted to pherf@MbipatioRe ateRREratyE obFamaaheut40QCeto) ahoul 2 a0 Co purspssets
to phenol and metdpfonebByile 158b202306 ¥PA-a%hd A 18EE WHE UM diDeén aBbut 2 hr' to
exanple 20 in international application PCI/EP2005/008557, benzene,
propyl ene and mabpeﬂchbr are converted to phenol, acetone and met hyl
ethyl ket ongyywhichivedfint B SIiGAS fafefind G| Bieléw%dﬂyarsnmf@sr Al Rhction
phenol and tone to bi's-pheno as described 1n international

appl i catloon PCT / @ﬁdﬁbh@@ﬂﬁ&ﬂng,bmdmdualiysorcmnw ¢aubinetigh enimpEnature of

ot hyl ot hyl ket dIER SaE 700 B PO A AR b Ak OB o gas £50%

The crystalline nél080 kPas; si eve(s) of this di scl osure, preferably the
MCMR2 fam |y, l'ecul ar. sieve his disclosure useful .in
benzene. al kY| GRMVESER e Tier £1eD3F it | Syt dgiate 3R lube" range

monoal Kyl benzené Hydrdcafbonk ewlith Feaéthwy Bofditiohd énchiding,atrdivi@ualBl @€ Uhadny
sieve(s) of this disclosure, preferabl¥ t he

Jamly 30___.

mol ecul dF si eve( SPTFNAGNS agfeaeRR e 0 f’so"bé%bf’ll‘ciﬁ%nq P Li%’BPEJP-"?@ and a
produce sel ecti vejr¥sshRCofTtint hBARBDDG0 hHOWN 156N RPgaand C4 ol efin feeds
that are rich_in |inear butenes, as described in international

appl i cat i on (F@)/ epeawageohgiaraciipg oy ypesadinghvgdrocarton streasps, b3 gng Anitig!
carti ed out by casfmadhilgisbR?e R0t Ao Gherthl 1l AE dntlblblfebhoiling
catal yst of the present invention, at a tenperature of about

about 260C, for aRragroPredusts ibadirstiHaes qswgztb@@/ICMﬁaés@dwendﬁcwooeve of
kPa-a or,,l ess, a ALY T S

on 4 alllgyl ati ngr}glgsg%ltwggl %ﬁg%b’g‘ out{O Hﬁﬁaac%ng% \%1 tﬁa'é\{{-lmé)/l)cgfrai%r%g?\lng1
of benzene to C4 edﬂkwtaluqrq@orag:emg rka@mrabmﬂecqndﬂaabau'eg &plite Beta, alihm
crystalline nol ecul ar. |ev i osur

MCWVR2 fam |y nol ecfﬂabérr'El SI eve%sa)8 c*utp%] 8S1&('1.&2%:![ %ésjﬁae‘alygtr ?E§F%Q ién Egﬁdlpms
catal yst for tranedh&mgaindmndualmmhxramy fambiax@om | actempetapale kofl fioem zbnet

i ncor por it ot he. R G bt ST aseier ohdon 1o 780} by afptT0pFeas

t enper atayr es and a)hbl@cbge@l&cfbﬁlhﬁﬂﬁ of nfpbrarytsbut N 76 rgadbout Qg ditei/iler and a

rocesses. Such i nclude ac i na t| v rrat rijal s and
gynt hetic or nat Oé’l“ib CHAFE N 02’@6 fr‘%igé’?ag OHE rlgé‘nlrc

materials sypl) ass Gombatidhl h?&o@r@dbﬁg/d&”%ﬂimpiﬁdéeé swqhe aﬁreé’én‘één &R the
The latter may 15 be either naturall occurrl[}? or in the form of

gel ati nous preci pricies lbzenyah;cwéaruaﬁvrg okithisufisgotre gindi & dydrrgenation
metal oxides. Usg, Prfvao%ﬁﬁ‘i’aﬁseéalté} st Br g%ﬂxmetdf% étglyg¢51cﬂ§é%lﬁé ¥t with

i.e. conbined there reseht duri ng synt esl s
30 reaction cond:tnons including, individually or in any combination, a

temperature of from about 350°C to about 400°C, a pressure of from about



- 38 - and Florida clays or others in which the main m neral

consti t ueglp Jo8s/d13édo0ysite, kaolinite, dictite, narcite, pefrrafamoiice
Such clays can be used in the raw state as originally mned or
initially subjected to calcination, acid treatnment or chem cal

nodi fication. Binders useful for conpositing with the present crystal
al so i nclude 5i norgani c oxides, notably al um na. In addition to
the foregoing materials, the new crystasscan be conposited with a
porous nmatrix material such as silica-alumna, silica-mgnesia,
silicazirconia, silica-thoria, silica-beryllia, silica-titania as

wel |l as ternary conpositions such as silica-alumna-thoria,

si | i ca- al uni na- zi H098Aite abouti Id80& kBarianan EEHE of Fozmabory §i4 1o about 0.6 and a

i ca-magnesi a-zirgQpia.. .. - i ' of nfinely
di vi ded orystalli Qbdhen circpiaid e EERTHHAE 558 8’2%%"‘ G vary
wi dely, witHix} he refothalfl abcwhbBntith alefnntp proeideabiadt ethets) ezlabkt re@btion of

percent by wei ght and re, usual ly, rticularly when the osite
P preparad § n t HEPnch Witk pReient Btk isdgnfine e FIRNAE M FATEaRul finer
80 wt % of the 15qMAPRE) tagd/or t-amylTheER] athlero{ NaM)f aitht Sordérsidie conditions

present invention is exenplified by the fol]ow ng Exanpl es. | es
In the Exanpl es, Pprgdgpingividpaly onin %?Wh@aﬁ?‘%t%@ I%Vﬁtﬁxefg‘{’gé’gom

20 material s wer egeGeLesE 00°@ Hrddare remRa Bavesr 2000b kPaGt areHSY

using copper Kct radiation in the 20 range of 2 to 40 degrees

The SEM i nages wdeeamsislafimess honr aram-reetite) efifom shost -1 si@iabput 200 e
scanni ng El ect 1 o 1 ASaHPf &ifinola TEeFalid{dil roth ABoe| TRARNIE /10y

averaging the size o Iple crystals as shown in the SEM 25The
cryst al [10ni t{yd)i s tdbfenacdispropetienstion) witf Cotcaromatios asheo-fagd yithnreaction
peaks, 7.1 and 26 ).t I ats . - i
the standard (r efcé’%(%aﬁ%:dgs Eﬁ%ltrlr%ﬁg ?’tgw‘é‘%&yﬁﬁ‘iﬁ Eé??’@%%?’%f%%u?nngf
condi tions), nul tfirgrhiabsuby13WDto about 595°C,Th erdETresefl frameatmued Ohvds about

measured by M cr ritlcs TriStar 3000 V6. 05A (M nenit]

Cor por ati on, Nor % slflia@)a f}ﬁﬂges’%*ﬁi&f‘)%“gg"é} F’é’g? éad{oa?tcég'ﬁ'@qoﬁl gi%r".’ added
39 - The exiyalrdwrn) saisbont €0 anda VOMSV cfvfesralabo@EN 1 &iil feeaboua@hr';
ratio was cal gul ated fromthe t-plot generated as part,aqf,.t.h T

ot ormt st 1 b, BrEpaatiah of af, phacedticafiy Befite ForBRlg, Arfd iESuiabbeny)
[ Ih! ustr at eI exerrpmlrﬁfzagioaf&&ﬂﬂ,riam Qﬁhﬂﬁg_trééctﬁgﬁxml%eﬁzgne ¥vith propylene
this exanpl e, “ was prepare accor ng .t t he ne (0] (0] L O,
Patent No. 4, 954,6994g to providg thf‘ya??fméﬂﬁf‘a?-(?-é&&wtgah?ﬁy )tRIP%a’\%gOIE’WCd by

prepared from vwat@idatk@X 3RS Arbi € MHe@riebPdndikgStGo8xyNcdidch
Company), silica (UtrasilTM. 10 Degussa Corp.)., 45 w % sodi um

al uni nate sEKDi ote(F5am agidrbinding apgnt inythey sepctipg Al Gapines yaths betgragyclic
sodi um hydr oxi de mr%é&ﬂebclxhﬁylo%ﬁf& i Brepafhiiohotf Blel @WpRParDbraktically salt-

conposition as shown in Table

free reactive dye-containing solution, as in German Patent No. DE
3,625,693, incorporated entirely herein by reference;
(xiv) as the absorbent for separating 2,6-toluene diisocyanate (2,6-TDl) from
isomers if TDI as in U.S. Patent No. 4,721,807, incorporated entirely herein
25 by reference, whereby a feed mixture comprising 2,6-TDI and 2,4-TDI is
contacted with the present MCM-22 family molecular sieve which has been
cation-exchanged with K ions to absorb the 2,6-TDI, followed by recovering
the 2,6-TDI by desorption with desorbent material comprising toluene;
(xv) as the absorbent for separating 2,4-TDI from its 1somers as in U.S. Patent
30 No, 4,721,806, incorporated entirely herein by reference, whereby a feed
mixture comprising 2,4-TDI and 2,6-TDI is contact with the present MCM-

22 family molecular sieve which has been cation-exchanged with Na, Ca Li



Table | X

Exanpl e A Mol ar Eorrposi tion Si021A 203 30 H20/ Si02 20

OV Si 02 woOoddfodess/ Si02 0.17 . HM/Si02 0.35 Orystalddabb®himdo

condi ti ons

20

25

-36-

and/or Mg ions to absorb the 2,4-TDI, followed by recovering the 2,4-TDI

by desorption with desorbent material comprising toluene; and
(xvi) in a process for decreasing the durene content of a 90-200°C+ bottoms

fraction obtained from the catalytic conversion of methanol to gasoline
which comprises contacting the durene-containing bottoms fraction with
hydrogen over a catalyst of the present MCM-22 family molecular sieve
with a hydrogenation metal, at conditions including, individually or in any

combination, a temperature of fro:;l about 230°C to about 425°C and a

pressure of from about 457 to about 22000 kPa-a.

In an embodiment, the crystalline molecular sieve(s) of this disclosure,
preferably the MCM-22 family molecular sieve(s) of this disclosure, may be used
in processes that co-produce phenol and ketones that proceed 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
alkylation. Examples of such processes includes processes in which benzene and
propylene are converted to phenol and acetone, benzene and C, olefins are
converted to phenol and methy! 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 methyl 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 converted to phenol
and methyl ethyl ketone, as described for examfnle 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 selectively
sec-butylbenzene from benzene and Cs olefin feeds that are rich in linear butenes,
as described in international application PCT/EP2005/008557. Preferably, this



Tenperature (C) 143 Stirring speed (RPM 250 Time (hr) 72

Char act erg,gab 630XRD Result Pure Phase MCM 22 (Figure ‘
Crystallinity 8?&? 100 Si 02/ Al 203 (nmolar ratio) 23 Tot zgl%)r usr2 (gé0é4940

Area (n2/g)

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 éxample 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 C4 alkylating agent of from about
5 0.1to 50 h"' and a molar ratio of benzene to C4 alkylating agent from about 1 to
about 50.
The crystalline molecular sieve(s) of this disclosure, preferably the MCM-
22 [amily molecular sieve{s) of this disclosure, are also useful catalyst for
transalkylations, such as, for example, polyalkylbenzene transalkylations.
i0 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 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
i5 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 materials suitably
20 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 matenals, i.e.
25  clays, oxides, etc., function as binders for the catalyst. It is desirable to provide a
catalyst having good crush strength because in commercial use it is desirable to
prevent the catalyst from breaking down into powder-like materials. These clay
binders have been employed normally only for the purpose of improving the crush
strength of the catalyst.
30 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, McNamee, Georgia



604 M cropore Surface Area (n2/ g)" 506 External Surface Area (nR/Q)
98 Crysta‘lvo?iofﬁﬁmgégl\/p 0.5 x 0.025 umplates (Figure 2) P;C’Iﬂ%moﬁoﬂﬂﬁ
0 | 0

oW/ Si02 s rowis calculated wthout correction trival ent
el enent source since alum numwas suplied as Al 203. The hydrot her nal
reaction mxture was crystallized according to the 5 conditions
listed in the Table I X. The )(RD of the as-synthesized material of
Exanple A (Figure 1) showed pure phase.MCM 22. The SEM picture of the
material of Exanple A (Figure 2) showed a platelet norphology with an
average crystal size of 0.5 x 0.025 p.m After calcination, the
material exhibited an XRD according to that reported in US Patent No.
4,954, 325. hAd Bladigd elayd o others in MyhdietotHeemainl mireaslt constitvent isrledloysite

prepared from water,, M6-di.guat-5 ("R I br om de. ( SA I nc.
R TPon ot 1 Fhbbiler ot e ah: B Rl buch T et pe s Toeiraw Sage £o6
Al 203) sol utokigihallgndined ottifbi0disuBiebied e Xdaltenfidny héidnreaiientBrdhéiical

had the foll ow I I.t] ' X
LR RIC e (T e SER A

5  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

10 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 wi% of the

15 composite.

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

Examples

In the Examples, the XRD diffraction patterns of the as-synthesized

20 materials were recorded on a Bruker D4 X-Ray Powder Diffractometer using
copper Ko radiation in the 20 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.

25 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

30 V6.05A (Micromeritics Corporation, Norcross, GA) with sample pretreated at
350°C in air.



30 32 H20/ Si0Z 21 34 OM Si02* 0.28 0.47 Nall Si02 0.48 0.66 R/ Si 02
0.15 0.15 Crystallization conditions T%’rperature (© 170 160 Stirring
speed (RPM 0 O Tine (hr) e

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

The following Examples illustrate exemplary preferred embodiments:

5 Example A

In this example, MCM-22 was prepared according to the method of U.S.
Patent No. 4,954,325,

A hydrothermal reaction mixture was prepared from water,
hexamethyleneimine (HMI) (Sigma-Aldrich Company), silica (Ultrasil™,

10  Degussa Corp.), 45 wit% sodium aluminate solution (25.5 % Al,Os, 19.5 % NayO;
USALCQ), and 50 wt% sodium hydroxide solution. The mixture had the

following molar composition as shown in Table IX:

“Table IX
Example A
Molar composition
Si02/Alz 04 30
H,0/ Si0, 20
OH7/ SiO* 0.17
Na'/ Si0; 0.17
HMI/SiO, 0.35
Crystallization conditions
Temperature (°C) 143
Stirring speed (RPM) 250
Time (hr) 72
Characterizations
KXRD Resuit Pure Phase MCM-22 (Figure 1)
Crystallinity (%) 100
Si02/Al,0;5 (molar ratio) 23
Total Surface Area (m%/g) 604
Micropore Surface Area (m*/g) 506
External Surface Area (m?/g) 98
Crystal size (SEM) 0.5 x 0.025 pm plates (Figure 2)




80 220 Characterizations XRD Result See Fi gure 3 See Figure 5

Si 02/ Al 203 (ol ar ratio) 24 NN A BET area (n2/g) 557 NN A Crystal size
"(SEM >1 pm (Figure 4) >1 pmw de (Fi g‘ﬁp

-0.025 pm (Figure 4) -0.025 pm (Figure 6)

10

15

* The OH / Si0, of this row is calculated without correction of trivalent element

source since aluminum was suplied as Al,O;.

The hydrothermal reaction mixture was crystallized according to the
conditions listed in the Table IX. The XRD of the as-synthesized material of
Example A (Figure 1) showed pure phase MCM-22. The SEM picture of the
material of Example A (Figure 2) showed a platelet morphology with an average
crystal size of 0.5 x 0.025 um. After calcination, the material exhibited an XRD
according to that reported in US Patent No. 4,954,325.

Examples 1-2

Hydrothermal reaction mixtures were prepared from water, Meg-diquat-5

(“R”) dibromide {SACHEM, Inc.), silica (Ultrasil™, Degussa Corp.), aluminum

sulfate solution (8.1 % AlaO;) solution, and 50 wi% sodium hydroxide solution.

~ The mixtures had the following molar compositions as shown in Table X:

Table X
Example 1 Example 2
Molar composition
Si02/Ala 04 30 32
Hy0/ Si0; 21 34
OH/ Si0y* 0.28 0.47
Na'/ 8i0» 0.48 0.66
R/8i0, 0.15 0.15
Crystallization conditions
Temperature (°C) 170 160
Stirring speed (RPM) 0 0
Time (hr) 80 220
Characterizations

XRD Result See Figure 3 See Figure 5
Si0,/Al;05 (molar ratio) 24 N/A
BET area (m*/g) 557 N/A
Crystal size (SEM) >1 pm >1 um wide

(Figure 4) (Figure 6)
Platelet Thickness (SEM) ~0.025 um ~0.025 pm

(Figure 4) (Figure 6)

e

e 6) Platelet Thickness (SEM



-41 - * The OE/ Si02 of this rowis calculated with correction of
trival ent el enment source since alum numwas suplied as al um num salt.
The m xture of Exanple 1 was crystallized at 170C in a Tefl onTm
bottle 5 with no stirring for 80 hours. After crystallization, the
hydr ot hermal reaction m xture slurry of Exanple 1 was filtered. The
as-synt hesi zed material had an XRD pattern shown in Figure 3.

The m xture | 2 . crvstalli at, 160C .in a.TeflonT
Pt 't B el 108 o S Belchifis, Bl EBEpIdh Bt ERlAIGRY Hllpent
hydr ot her makouresgihdeoatuhnuiih was seplizl W§ ayn@budsaapl e 2 was filtered.

The as-synthesized material had an XRD pattern shown in Figure 5.
The crystalline nolecular sieve nade in Exanples 1 and 2 showed XRD

di ffracti f : f ani i .
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Angst roms i SHPES %Jmfa?fe%a@e}aaf“@ﬁ gt Then e pReS red EndFRA s 30 of
the d-spaci g@BatlePd McRin hrigad@. 23 Angstroms. The XRD diffraction of
the crystalline nol ecul anr si%% of Exanples 1 and 2 further included

d- spaci ng naxi maTh¢ ndiztudseHEL8nple® 9ap&y6allized\aty$60°Gns, 2 Thler@Mrbatthe

oot ot mat cP i sk e APRERD A RS Bl 67 R LR 1088 o
d- spaci ng Makitiendlaiy Sf2BiAng1d 2\nas tilers. THdiddenrkivd hiteisd-1BRag ng

maxi ma at 11.0610.18 and 9. 2510. 13 Angstrons were non-di screte peaks.
Furt her, th&RKRpatigrd shoxet indfigutefS. t he crystal line nol ecul ar si eve of
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grams of 1 diffeaotions ufipoiet phaseMONLID) amiMasolstw 8dsivdd, Thé XRID Affration

solid from mpl.e. .1, (water washed and dried). The mxture was.. . ...
stirred at Plosfrastlngierkedpesipvoxidxamplesdrndiourlugad drsppsipgmagima

Anot her 1§Ooatgf3af$:09j5 %&"1%@95% 'ﬁﬁ‘g&sh%ﬂltgﬁgﬁ&leﬂ} ﬁ%&p%@%}lﬁggﬁlﬁg oPhithgt he

filtrated solid fromthe prévious ste stirre
t enper at ur espaeid§ @ aximonoatd 3HEED 25 Hrestroms iy sppraxsmateliPequal of iighedhand

washed with,water, The fi.l.trated. and washed salid was dried in an

oven for 24 GERTASEY SEMR SASing M mHE Sy nche0rs Apastome TR

In a mannerqighBtibAlf e EYRAMNE mbl&6e Rievé 8F Examples 1 and 2 further included
d-spacing maxima at 11.06:£0.18 and 9.254£0.13 Angstroms, wherein the peak

20  intensity 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
Angstroms. Additionally, the d-spacing maxima at 11.06+0.18 and 9.25+0.13
Angstroms were non-discrete peaks.

Further, the XRD diffractions of the crystalline molecular sieve of

25  Examples 1 and 2 were further characterized by including values substantially as
shown in Tables II, III, IV, or V.

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 at room

30  temperature (~25°C) for one hour and filtrated. Another 100 grams of 1 M
ammonium pifrate solution was mixed with the filtrated solid from the previous

step and stirred at room temperature (~25°C) for one hour. The mixture was



5 tinme of crystallization of 60 hrs. A small sanple revealed a fully
crystalline product. 400 mM of water wgs added to the slurry,
*agitated and supernatant decanted after“the solids settled. Water was
added again, stirred and the slurry filtered and washed. The fi nal
as-synt hesi zed solid product was dried at 121C (250F). 1015 g of the
as-synt hesi zed product was exchanged wi th ammoniumnitrate using 100

g of ammoni Iit I at i | of t.1.Qn. Wwas; .cal ci.ned. i n
2T at Ba0CTIFR R Faqlell Sl wKBRAE iaefe B eBRe" Bl Qe bR By
514 nR2/ g, extvearfoal4boufsaceie®a 72 n2/g and the ratio external to

total area equal_ to 0.14. The X-ray diffraction patterns for the
as- synt hesi L ammoni um 15 exchanged and cal cined materi als of

Exanple 4, are s i i A I P t :W@ﬁt
prepared from 80%’6%?6%%%%80 e%r 0 g%trﬁo eEilénrﬁ)alrﬁb %%rrllﬁtﬁeé?il Wit f%
wei ght part imef ofibrystallzzatibm RAcHle hie rs amaBOnme ravadied hafullsg. crisisline
cat al yst was ifrate, filtered, and dried at 120C

lurrjed iin ni um n
bef ore use.p’?@ueitheioﬁapgl‘gifva SV&ct ‘ifgt@dﬂ}?ySlBHVciamtﬁ ialli‘dn‘f“_(PPB’&@ﬁt at

540C, fol | owednky AR IR SoRITRAIMIANWALS Hal a@&@d@%&i dCAH IR gy N
air at 540C. Exanple 6 A catal yst was prepared from 80 wel ght

parts of prolerscd anfl wenpdr Thé finalFacasypihesidedrisaléd| pradult 20s Weied et 135G s
of al um na %%che Versal 300) on the 25 dry basis. Water was added
to the m xt b allow the resulting catalyst to be formed into

extrudajes. The psepFtReaexfnthisines prolRicewss befatded WHACaRA{AEN Uifite
The catal yst was activated by cal cini ng in nitrogen at 540C, foll owed

by aqueous B¥®APQ O RmMAnduE pitvie ke Bndxaanle fnAmgriien way caeinedipair
Exanple 7 30 ' d._Ex
i zod to 14723 hechaat Bl bABREE rochel SARE bR P s R SR R e

Benzene al kgtamilgurfaté Arepr7apy¥ean tha satirongsraslad totsl fien édial w0, 8d.yst s
prepared in Exanp|es 5.and 6. .The - 43 - catalyst. was |oaded into a
cat al yst basket 1 pt g-aaXueiiitagtion daiberps Tar dhk pasEntheseady rand pERZEARM

(156. 1 gy anglchafisldRharRylcaRa nlge?tgna}s %ﬁf@ﬂeplmrﬁersm ﬁpﬁgﬂreif' a3l

nol ar rati o of béenzene: propyl ene. e reaction conditiéns Wwere |130C

at 2183 kPaExamiile0 psig) and the reaction was run for 4 hours. A
smal | sanple of prodyct, 5 was wi rawn at, requl ar_intervals an

anal yzed using a ‘E?gifysfti‘ﬁ%'s @épﬁeéggqm% ‘38‘555 gaﬂi%%f B%ﬂdHFS/%i{ Bxample 1
per f or mancemyed wiss 29 SREsHpadts bF Mfkifa AGROYAL Vefsat goocg%sfi @YbabRSeEk on

propyl ene conversion and selectivity to cumene at 100% propyl ene
conver si on. catalyst was slurrieq jye amotoniing piteated ftsradomidvried at 8207G sefofe use.

Exanpl e, b h rnel i.z tg 10 the.catal g Exanple 6 in
el P 218 SRV R LAY e RS ER Sh BREVE) ol
ammonium nitrate exchange and calcining in air at 540°C.

Example 6
A catalyst was prepared from 80 weight parts of product of Comparative
Example A mixed with 20 weight parts of alumina (LaRoche Versal 300) on the
25  dry basis. Water was added to the mixture to allow the resulting catalyst to be
formed into extrudates. The prepared extrudates were dried at 120°C before use.
The catalyst was activated by calcining in nitrogen at 540°C, followed by aqueous
ammonium nitrate exchange and calcining in air at 540°C.
Example 7
30 The catalysts prepared in Example 5 and Example 6 were sized to 14/24
mesh and tested for benzene alkylation with propylene. Benzene alkylation with

propylene was conducted using the catalysts prepared in Examples 5 and 6. The



Sel ectivity, normalized PIPB/ Cunene (%] Exanpl € 6 99.6 92.1 Exanpl e
7 100 10 The catal yst showed both activit

sel ecti vio"EVf/)2 ((])sr"01t3?133 benzene 15al kyl ati on reacti on. *&%ngmtlﬁ%o
illustrative enbodi ments of this disclosure have been described with
particularity, it will be understood that various other nodifications
wi ||l be apparent to and can be readily nmade by those skilled in the
art without departing fromthe spirit apd scope of this disclosure.
Accordingly, it is not intended that the 20 scope of the clains
appended hereto be limted to the Exanpl es and descriptions set forth
herein but rather that the clains be construed as enconpassing all

t he feat ur egatalyspabheaddd Bitd1a\celalyst BarkeNinices wWal-rmiket Faniutedale reactor.
i nvention, includi n% all features which would be_ treated

equi val ent s BEFEEH 6y £ 208 Progdlens, (B SPTS) Sveimithsn pRged in a 3:1

di scl osure R4S of behene:fropdiVre. VErhe! readfionleontlitfdng SWét | 130eC at 2183
nmol ecul ar sieve having, in its as-synthesjzed forrz}iL an X-rag/:

di f f r act i onkBaret(@P® psige padithegeartipnavasynfaxt hauey A smel spmplks of product
12.3310. 23, 3 : r&emnk

i nt ensi t% o] ﬁ’gﬁ‘é@%‘%ﬁgﬁﬁ ur%lﬁ%:i %r% at %ﬁfi’;ﬁg‘ﬁ?g@%ﬁgﬁr gnjslaﬁl: g@g{ﬁel HP

| east as gr 6890)asTig0eatalystt prefqramaked waeassessgddly 4 kimetic gptaeibn ppterasmistant
at 12.3310. ngstrong. 2. The.crystal line.nole ' 0 '
T wheroin PRl g PRRend ooyt 1RGN oor bl BL TV iR
Angstrons | somersieast as great as the -peak intensity of the d-spacing

' t 12.3310. 23 Angst T | | i | \
Cleve of cl ai m 1.1 AEH I St SRR TPug pBtPlE e SEa PR A i
at 13. 1840. & AndeitTaid Example 4 Raht félfovging dabrsX1110% of the peak

intensity of the d-spacing maxi nrumat 12.3310.23 Angstroms. 4. The
crystalline nolecular sieve of clains 1-3, wherein the peak intensity

Table XI
" Catalyst Activity Selectivity, normalized
[DIPB/Cumene (%}]
Example 6 99.6 92.1
Example 7 100 100

The catalyst showed both activity and selectivity for the benzene
15 alkylation reaction.

While the illustrative embodiments of this disclosure have been described
with particularity, it will be understood that various other modifications will be
apparent to and can be readily made by those skilled in the art without departing
from the spirit and scope of this disclosure. Accordingly, it is not intended that the

20  scope of the claims appended hereto be limited to the Examples and descriptions
set forth herein but rather that the claims be construed as encompassing all the
features of palentable novelty which reside in the present invention, including all
features which would be treated as equivalents thereof by those skilled in the art to
which this disclosure pertains.

25



of the d-spacing maxi nrum at 11.0610.18 Angstrons is at |east as great
as the peak intensity of the d-spacing maxi numat 9.2510.13
Angstrons. 5. The crystalline nolecular sieve recited in claim4,
wherein the peaks with d-spacing nmaxina at 11.0610.18 and 9. 2510. 13
Angstronms are non-di screte peaks. 6. “THe crystal line nol ecul ar sieve
of claims 1-5, wherein the X-ray diffraction pattern further includes
an XRD dlsthgﬁhshable peak with d-spacing maxi mumat 9.7410.15
Angstrons e crystalline nolecular sieve recited in claimé,
wherein the peaks with d-spacing naxi ma at 11.0610.18, 9.7410.15, and
9.2510.13‘¥ﬁ§§Wn0ns are non-discrete peaks. -45- 8. The crystalline
nol ecul ar sieve recited in any one of clains 6 and 7, wherein the
peak with d-spacing nmaxi mumat 9.250.13 Angstroms is a shoul der peak.
9. The crylstal Iine nol Acuysiallinirecleculas slevebrving, in it asgynthesizederme pm Xk

X-ray diffracti t P
27. 4¥+0I 50 Angs a&l%h Sﬂerff”liﬁchﬁ‘fn %4’1%2&”2] ecu aﬁl 2?(131\%6‘%5;‘;{1?23:&9%3

claims 1-9, whéi éﬁ:l:ﬂ thend92540.18 ﬂﬁagﬂmsowhpamttbﬁ nvealmitemd@s of; Hleuspaging

|t or pl anar o Sssnin 4 Ay Rl Aot SHOMRL A<l B4 o J8i gty of

0.25 MVS 12. 331etchsp@clﬁ§ migkvifnnd 4t. 1063320.03 Afgstroms.

2. The crystalline molecular sieve of claim 1, wherein the peak intensity of
the d-spacing maximum at 13.18+0.25 Angstroms is at least as great as the peak
intensity of the d-spacing maximum at 12.33:£0.23 Angstroms.

3. - - ‘The crystalline molecular sieve of claim 1, wherein the peak intensity of'the .
d-spacing maximum at 13.18:0.25 Angstroms is at least as great as 110% of the peak
intensity of the d-spacing maximum at 12.332:0.23 Angstroms.

4, The crystalline molecular sieve of claims 1-3, wherein the peak intensity
of the d-spacing maximum at 11.060.18 Angstroms is at least as great as the peak
intensity of the d-spacing maximum at 9.253:0.13 Angstroms.

5. The crystalline molecular sieve recited in claim 4, wherein the peaks with

d-spacing maxima at 11.0620.18 and 9.25:+0.13 Angstroms are non-discrete peaks.

6. The crystalline molecular sieve of claims 1-3, wherein the X-ray diffraction
pattern further includes an XRD distinguishable peak with d-spacing maximum at
9.74+0.15 Angstroms,

7. The crystalline molecular sieve recited in claim 6, wherein the peaks with
d-spacing maxima at 11.06£0.18, 9.7420.15, and 9.25%0.13 Angstroms are non-

discrete peaks.



« WS 9.25 0.13 WS 11.The crystalline MCM 22 nol ecul ar sieve recited
in clains 1-9 further conprising (a) a total surface area of greater
than 450 n2/g as neasured by the N2 BET nethod; (b) a ratio of the

external surface area over the total z rface area of less than 0.15
after conversion into Hform by exchd S‘e W th ammoniumnitrate and

cal cination, wherein the external surface area is determned froma
t-plot of the N2 BET; d (c)..a norphol o of .tahkul ar habit, .wherei

bt Pl cast 58 w06 of 1 he T8¢ sORIRe O Svrarbd M g Be i oG a7
crystal di amet egh@éigahe pedkwith H-PHIAS nRBRIM afl 025+0.1%° ABEdtomk2is A shoulder
met hod of manufacturing the crystalline nol ecul ar sieve conprising
the steps of: Rek- (a) providing a mixture conprising at |east one
source of at |east one tetravalent elenent (Y), at |east one source
of at |east one alkali_ or alkali earth netal elenent, at |east one
directing-8gent (R, wHecorystallive splerdarasieye wapiteddp laigh d-& stheredn B X-ray
| east one trivak : : ' ] ' | Q)M

nol ar ratio: Yad)l( = %&%‘g‘ﬁ?ﬁ‘%t}‘ﬁ‘ﬁgﬁnﬁgga%ﬁkﬁ éqﬂég‘%%%‘ﬁgﬁﬁ@gg%boo t?(gns.
0.59 Mr:Yr_0.001 to 2 RY=0.001to 2

10. The crystalline molecular sieve recited in claims 1-9, wherein the X-ray

diffraction pattern includes values and relative intensities substantially as shown in

the follow Table:
Interplanar d-Spacing (A) Relative Intensity, I/1, x 100
13.18%0.25 M-VS
12.33+0.23 M-VS
9.25 40,13 W-S
11 The crystalline MCM-22 molecular sieve recited in claims 1-9 further
comprising

(@) a total surface area of greater than 450 m%g as measured by the N, BET
method;

(b)  aratio 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 is determined from a t-plot of
the N; BET; and

(c) a morphology of tabular habit, wherein at least 50 wt% of the crystalline
MCM-22 molecular sieve having a crystal diameter greater than 1 um as
measured by the SEM,

12. A method of manufacturing the crystalline molecular sieve comprising the

steps of:



., wherein Mis an alkali netal and Ris at |east one

-

N, N, N, N N N - hexamet hyl- 1, 5-pent anedi am ni um salt (Me6-diquat-5
salt(s)), wherein said OT:Y is calculated without trival ent el enent
source correction; and (b) submtting the m xture at crystallization
conditions to forma product conprisrﬁ “the desired crystalline

nol ecul ar sieve, wherein the crystallization conditions conprise a
tenperature in the range,of from 100 C.to 200C, and a cryst.allization
L1 1 om about 1 holPYEISE AGBAG: FUmpriiig tEd5est e cpaies o4 e one ffalis
crystalline nol ecul agleab(¥), akIeasd b 5oukdR0st Afledt Bhauikali onaRER ittt hetal
H20:Y nolar ratio is_in the range of from5 to 35, the Y: X2 is in the
range of from 10 to Yegmeiind legs ong dirsetingassnt (Rb Witers prsprfiopa Yoato{;@?,t one
and R'Y is in the rapgReQfaf efiofb Pialkbs dbnient fxb saldAiixiie Mavin® the Thdwihg
13, wherein the tetravalent element (Y) is silicon and the trival ent
element (X) is alunimoifrali& A process for hydrocarbon conversion,
conprising the step o, (a) cqntacjéan@maydrocarbon feedstock with
the crystalline nolecular sieve recited 1n any one of clains 1-11 or
manuf act ured by the Hf&¥Kod of =cl ai h#p W800 14, under conversion

conditions to form aygogversian prggyth, o509
MEY 0.001 to 2
RY 0.001to2
wherein M is an alkali metal and R is at least one N,N,N,N’N’N’-hexamethyl-
1,5-pentanediaminium salt (Mes-diquat-5 salt(s)), wherein said OH:Y is

H

I

calculated without trivalent element source correction; and
(b) submitting the mixture at crystallization conditions to form a product
 comprising the desired crystalline molecular sieve, wherein the orystallization
conditions comprise a temperature in the range of from 100 "C t0 200°C, and a
crystallization time from about 1 hour to 400 hours; and

(¢}  recovering the crystalline molecular sieve,

13. The method of claim 12, wherein the HyO:Y molar ratio is in the range of
from 5 to 35, the Y:X; is in the range of from 10 to 55, the OH:Y is in the range of
from 0.1 to 0.5, and R:Y is in the range of from 0.01 to 0.5,

14, The method of claim 13, wherein the tetravalent element (Y) is silicon and

the trivalent element (X) is aluminum.

15. A process for hydrocarbon conversion, comprising the step off
(&)  contacting a hydrocarbon feedstock with the crystalline molecular sieve
recited in any one of claims 1-11 or manufactured by the method of claims 12-

14, under conversion conditions to form a conversion product.



