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be useful as thrombin receptor antagonists in the
treatment of di seases associated with thronbosis,

at heroscl erosi s, restenosis, hypertension, angina
pectoris, arrhythm a, heart failure, cerebra
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cancer. Thrombin receptor antagonists are al so known
as protease activated receptor-1 (PAR- 1) antagoni sts.
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nephritis, inflammtory di sorders of the |lungs and
gastrointestinal tract, and respiratory tract

di sorders such as reversible airway obstruction,
chronic asthma and bronchitis (R G Pertwee, Curr

Med. Chem 6(8), (1999), 6352-M Bensaid, Ml ecul ar
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eReh g3Fare Sbsk gl ST RO A g2, 75, 7
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are no_ adjacent oxygen or sulfur atons present in the

het er oSrdnaetest ghigupt4 3t %i hfess rPnd rxstlen malseyigr njleve

AL NBRIHE 0P 'mAGUALREN PIH-F" BUP itd EyhuRRisdlioyd a0hPdiBthermal
wherein Het is attached to B by a carbon atomring

NP mERgreseri@imng hexapethylepeiping an9Eganiq ceypPeynd which
t Qtéas directing agent for synthesis of the MCM-56 (U.S. Patent No. 5,362,697).

Hexamethyleneimine is also taught for use in synthesis of crystalline molecular
sieves MCM-22 (U.S.- Patent No. 4,954,325) and MCM-49 (U.S. Patent No.
5,236,575). A molecular sieve composition of matter referred to as zeolite SSZ-25
(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



noi eties, W wherein each Wis independently sel ected
fromthe group consisting of hydrogen, alkyl,
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di hal oal kyl, tri hal oal kyl, cycl oal kyl, cycl oal kyl

substituted by al kyl, al kenyl, or alkynyl,

het erocycl oal kyl , heterocycl oal kyl substituted by

al kyl, al kenyl, or al kynyl, R21-aryl al kyl,

R21- aryl - al kenyl, heteroaryl ;3heteroaryl al kyl,

het er oaryl al kenyl , hydroxyalkyl, di hydr oxyal kyl ,

am noal kyl , al kyl am noal kyl, di-(al kyl)-am noal kyl ,

t hi oal kyl , al koxy, alkenyloxy hal ogen, . - NR4ARS5, -SH
mthesg_fronq (l)y hermal r¢aoin mlxt%ewtjiguzg one or a plurality of

Qﬁgﬁﬁu@q&%msalkylthlo - C( O NR4RS, OCHR6 phenyl
phenoxyal kyl , - NHCOR16 , - NHSC2R 16 , phen
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glidup oorleduddri siqumadddjdom hadoogeon faktkdbgyt:e crystalline building
I’uantezlyl gﬂqecg )r(lgtu(ie Ongl?ﬂr%( hleclylﬁl{hﬂfr Cagv%% gog‘y”a Uit cell is a
al kyl agpatiad ,arrdhgenﬁ@it lof layaans wdrich 'rsNH@cSRiZﬁﬁéé(—glimen’sional space to

hydr oxyal kyl - .
NI¥|S( O) yﬁso_[ € t’he,\% 6 ga_é@rébe%qé( &NR%'\Ego:f)lgebhte Framework

- NR25- Gyph ”Nmnon,sﬂ@lm emirSco)elct vanidh 1SRcddorated as
or alkyl optionally substituted with -NRLR2, -NRLCOR2,
- NR1 CONFeRepce;

@1) molecular sieves made from a common second degree building block, a 2-
dimensional tiling of such MWW framework type unit cells, forming a
“monolayer of one unit cell thickness”, preferably one c-unit cell
thickness;

(iii)  molecular sieves made from common second degree building blocks,
“layers of one or more than one unit cell thickness”, wherein the layer of
more than one unit cell thickness is made from stacking, packing, or
binding at least two monolayers of one unit cell thick of unit cells having
the MWW framework topology. The stacking of such second degree
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.

The MCM-22 family materials are characterized by having an X-ray
diffraction pattern including d-spacing maxima at 12.4+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
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



-NR1C(O) OR2, -NRL1S(O 2R2, -NRLS(O 2NR1R2, -C(O OH,
-C(O OR1l, -CONRLR2heteroaryl, hydroxyal kyl, al kyl,

wo 808hBeed kyl, -C(ONR4 RS or heteroaryl; whergifus2007/014940

10

20

25

adj acent carbons on the Het ring can optionally forma
ring with a nethyl enedi oxy group; Rl and R2 are

i ndependently selected fromthe group consisting of

hydr ogen, hal ogen, al kyl, fluoroal kyl, difl uoroal kyl,
trifluoroal kyl, cycloal kyl, adkenyl, al koxy,

aryl al kyl , aryl al kenyl, heteroaryl al kyl,

het eroaryl al kenyl, hydroxy, hydroxyal kyl . al koxyal kyl,
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het eroaryl al kyl , heterocyclyl, heterocyclylal kyl,
h3€¥gen, " hal oal kyl, -(CH 2) n6NHC(O) ORL6b, - (CH 2)
6NHC( OTiRé 6olitid GrteHANHESY MR B the (- AUNSIHEiRAGthe MWW
gCH 2UNHSO 2NR4R5, and - L&ﬁ %NR 28R29 where n6.is
olopologyedre mAtzAYETES %‘@l?f‘% B&YfR MY SRIVASHIPS PidHpe from

t AR S QWRe 69BSIhSE] ﬂgi Pi nleybeR@ieing salTky |Atla8 g ALblite Framework
benzyl and cycl oal ky or R4 and .R5 together can form

a TyPéRy c\AFten Y?edrff‘tr?'ﬁb’eﬁa'inéd VRAERIE sy Nayine 4bis sxamegtopology:

M@@mm%ﬁt@tlrlm if psmegi 2 98%-20d RS is optionally
substituted wth —O ORL O-C(OOH or RL3 and R14

taken {THgAIRM-2R Jamily @9‘??'&6‘3/%’??’"@5 kfve peen found to be useful in a
h@&ﬁé@s&* rh99%%5}b%nrb&g/e%flon’3 §ocre's§@ %ﬁﬂﬁ)les"\@?rﬁl@]\d%' ¢hmily
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cte r 8t h y

om t he group consi sting ydr ogen, ,
plﬁeny:kampht eS8z \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 catalyét 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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dj acent

hr 4R Reeelti s hydr ogen,
SCONRLERY fholar@BED)23,

al kyl , men\ﬂure Blasg MCM-22R16
-S(OR 1, -S(JO 2R3 1,

| SN NR24R2%E) Or - C(Q OR 27; 438e i ndedendently sel ect ed

[ @rysthlesigy oup consi pti ngs &fo.0ydrogen, al kyl, and
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* The OH/ SiO; of this row is calculated with correction of aluminum source,

wherein Al(NOs); was used in both papers.

** The OH7/ SiO; 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.



fromthe group consisting of HO, HS-, CH2S-, -NH2,
phenyl , p-hydroxyphenyl and indolyl; or R23 is al kyl;
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cycl oal kyl al kyl ; cycl oal kyl substituted by 1 to 3
substituents selected fromthe group consisting of
al koxyal kyl , al kyl, hal ogen, hydroxy, al koxy, aryl oxy,
aryl al koxy, -NR1IR2, -NR1C(O R2. -NRLC(O) NRLR2,
-NR1C(O) OR2, -NRL1S(O 2R2, -NRAS(O 2NR1R2, -C(O OR1 and
- CONRLR2; aryl; aral kyl; heteroaryl; heterocycl oal kyl ;
al kyl substituted with -NRLR2, -NRLCOR2, -NRLCONRLRZ,
-NR1C(O) OR2, -NRLS(2) R2, -NRlngZ) NR1R2, -C(O OR 1,
- ThaR1R2hensfore SGHd. i dovetasy siallingpe lequiarisinyesempenitiops and
Kk
h§+ W&fcfcgf MJGP?&E-%' %&F%}yﬁ%’]ﬁlez&?@&lg{ salF%stfo‘?lgﬁd %mo%ls, é’slpemally
yruil@alld(ylevehafdlﬁylﬁrmmdmﬁoloa{ koxyal kyl , hydroxy and
al koxy; R27 is 1 to 3 noieties and each R27 is
sel ected fromthe group consisting of hydrogen, alkyl,

aSUMMARY OFI THI$\ DISCLOSITRES optional |y substituted

with -QH, - OH, halo d : 8 d. R29.
A P L R e B e R
hygitagesed Bdriqy | idemifke@X s FENVIM-abkpy |Thxbed1§d’16ﬁfry lalso relates to a
het er oa I al ky:%{négdr oxyal kyl | Koxy

h&teth ing ryﬁagvme?eraeﬁoe"ﬂm%mm the EMI, HO-P is

a@ﬁ*l\ﬂ?—ﬁl t@keﬁﬁlil)t %ﬁatchﬁﬁ' si‘eOém a spirocyclic or a
het er ospirocyclic ring having 3-6 ring atons; R32 and

R33 ar &n jsaespenbestimeytss dhis iBdosuro AsletEs t@ogfystalline molecular

%/9\@:2& ﬁynﬂg of ltéqé/sd{ﬁlgfegrzeﬁq’étm aJnkX]-ra E‘\iﬁlakt%}y L)attern including d-

R40- héet er ocycl oal -ary
stcarsaln?@]q'ma R4 213. E87. |an9| 12. %&@%ye%rtgatrk@ﬁywherm the peak

ARG ST o SR 1552 N i MR grea

W@MpeakWe@)iNRdﬁﬁdd spﬁz@iﬁgaﬂld«@my(ﬂ at 12.33+0.23 Angstroms.

R37 al lien 111 Xa] damlél)(t 'disclospre, the X-ray diffraction pattern
-het er & SI/ Iek R cycll (Hé oXxY,
R4>2 thz:ycﬁyﬂalzhhk emlémlgx,mé%?uayei inalluldyd thHXRD BHSﬁgtﬂNHBlfﬁpeaks

A G o o e B o RO B Gn e e peak

alnhen@yt,y dfathe dedpading rad-omluley ht, l QD608 &e@stRarﬁsl bsiti least @6l great

bstltutedhte r , R-substitu R
nat bt e DRy 6f | O AL i 188013 angaroms
h@lcﬁlﬁtﬂﬁiaﬂf,m tIee b@&isedntf'lr@-@'p:ﬁ.mg&ma&@@)i , atS[IPE:AENY NR2225:+0.13
with the proviso that S and O cannot be adjacent to
oHNEEAHINA &Y BRSnoy JISSIRE PERIS- R10 and R11 are

i ndepengdet InbrS8hesdigRnlst &1} HREI0IHRUPIafRNS laSdri a8IliaE NREM-22
and - ORl, provided that when ring Qis aromatic and

t rﬁmdmnwﬁcmromveo&w hayapew! swdagRiares ok seestaTabprd>Byn’/g as
anﬁj&g&leﬁ g%eNRllQE@r}qetB%& The c‘?ﬁﬁnhe NTChB 23 faQul@ molecular

nol eties an ach i's 1 ndependently selected fromthe
grssyp 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
molecular sieve that has a morphology of tabular habit, wherein at least 50 wt% 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.



consi sting of hydrogen, alkyl, hal ogen, hydroxy,
am no, al kylam no, dial kyl am no, al koxy, -COR16,

wo $08)fFss - C(O NR4R5, -SOR16 , -S(q 2)R16 , -pNHu§IRlo14940
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, -NR16 C(O OR16 a , -NRL6CONR4 R - NR16S( O2) NR4ARS,

fluoroal kyl, difluoroal kyl, trifluoroalkyl,

cycl oal kyl, al kenyl, aryl al kyl, aryl al kenyl,

het er oaryl al kyl , heteroaryl al kenyl, hydroxyal kyl

am noal kyl, aryl and thioalkyl R34 is 1 to 3 noieties

and each R34 is independently selected fromthe group

consi sting of hydrogen, hal ogen, -OH, alkoxy,

R47-aryl, alkyl-C(O-, alkenyf-C(O-, alkynyl-C(O>

het er oy £018| depects.Rhg- @y&tpkslapkryplecmag i€l B RengIphology of
@) Bﬁg‘lt wherEhAAdast 56 SIRT: the NS Bifecular sieve have a
43R44, "- NRA3C(O) R44, - NRA3C( O NR44R4A5, - NHSO2R43.

@@g@) tNRkBEsAf aBoutd). RbﬁwymmsyneaﬁaredluyyhpﬁEMy

R40- het er ocycl oal kyl ox R42- oal. Io Y,

Ra2- oy I G3F KBRSToL © ﬁ%%"egfcm FRroREre o piscsisepars s o
athqﬂ(ﬁhm ;ﬂlal)eculﬁisgiewes to 3 noieti es and each R38

i s independently sel ect fro the consi sting of.
hydr ogBh SORe S RAdyBER S 10 ‘Sﬁg?]%rge’ﬁ a‘“c?"o?d—"eﬂ od _qtnaking a
g@@)amﬂégﬁﬁ@culaﬂﬂ mqh@)r%god c&?ﬁ@sm@lﬁa fegskof!

cycl oal kyl al kyl , al kyI cycl oal kyl al kyl

hal oal @)1 cyBreyiting agnigire qqymrkﬁsgsaw?w ORF |5BWAF&IOf i least one
and RS52-het ghQ@hkh el%eﬁt"{a{)R%Slegs!‘t QUPSolRe 3HaR FBH orle mlgall or
carbons forma fused I"enedi oxy group; R39 is 1

3 noi eties alkdlicacth fR?}Ql ¢lsmrzntd@péqqafemq 9"%1"6@{8@@ @Rf)oﬁ“iatef
the group c 20 @l

R0 D 1t ot? BBl IONERDR st B QRN iR etement
sel ected fr (X).tshid rgrxoup havingithet fotigwarie hnpthr sefem,

R41- al kyl , - al kenyl_ and ;R4 il

hydr ogen, -wér al koxy; R4 IBI% ?khxg?ﬂ)mf&%l%egstgnl 000, more
each R42 i Sp'rafdeblgm:kantlbyo%j ect ed fromthe group

conS|st|ng drogen, alky al kpx
hal ogen; 20h%4 and R45 glr h@dgeﬂ)&gﬁf%{’y}'seltgc?%%o’ more

fromthe gr ptaffexabrysﬂr@hlsng 361 hydr ogen, al kyI

al koxyal kyl R46- cycl oal k _

el ol by O iiny Bt e SV Gubd dkfekien = 0001 10
het er oaryl , ofwt e&rﬂwcmﬁlxkxhaihkyﬂlv@m behrhoabyical kotkéction)
R46 is hydr ogen, al kyl, gflr oxgsl kyl or al koxy; R47 is
1to 3 noieties and eac@w i ndependent |y sel ect ed

fromthe gr Ryconsi std ng  af.odWy@rY geteradlyktidm 0.0 1;
hal ogen, -CN, al koxy, trihaioal koxy, alkylam no

di (al ky|)amRnX _ OCF3,™ hy dr&984atoid, prefe from 0.1 to 1;

-C( O al kyl amnaebm T\E(ngﬁjhl(kﬁh Ie¥drdiBdHd RGs ac NG one N,N,N,N°N°N’-
-NHC( O) al kyl and -N(al kyl)C(O al kyl; R48 is hydro en,
al kyl , hal oap»@nethnlrhé’rmmanwm@rmvmn f $alor S\Arskwquatﬁag salt(s)),

and R50 are P gfgfagﬁn;ggﬂgél ti&h‘éﬁ{ ad %E&?;ST&ML%& Qif‘l%/lef,-dnquat 5

consi sting , aral pheny
cycl oal kyl , déhomRide, MMek- diﬁﬁhtt%@ebhede,ah‘/’@e-d(m 2)d4ﬂu0rlde Mes-

-(CH2) - or , {ugt@)gloﬁlﬁz%e cll?at 5acﬂﬂ¥]é g_&ﬂi‘e, e it S Ruifate,

the nitrogen to whicC hey®are attac
Meg-diquat-5 dinitrate, Meg-diquat-5 hydroxide bromide, Mes-

diquat-5 hydroxide chloride, Me¢-diquat-5 hydroxide fluoride,
Meg-diquat-5 hydroxide iodide, Mes-diquat-5 hydroxide nitrate,
Meg-diquat-5 fluoride bromide, Meg-diquat-5 fluoride chloride,
Meg-diquat-5 fluoride iodide, Meg-diquat-5 fluoride nitrate, Mes-
diquat-5 chloride bromide, Meg¢-diquat-5 chloride iodide, Mes-



R51 and R52 are independently selected fromthe group
consi sting of hydrogen, al kyl, aral kyl, phenyl and

wEYRb0omkky! , or R51 and R52 in the group - NR3SKHYEH/014940
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together with the nitrogen atons to which they are
attached, forma cyclic |lactam having 5-8 ring
menbers; R53 is hydrogen, al koxy, -SOR16, -SCO2R17,
-C(OOR 7 -C(ONRi 8R1 9, alkyl, halogen, fluoroalkyl,
di fl uoroal kyl, trifluoroal kyls,- cycl oal kyl, al kenyl,
aral kyl , aryl al kenyl, heteroaryl al kyl,

het eroaryl al kenyl, hydroxyal kyl, am noal kyI aryl,

t hi oal kyl , al kogal kyl or al kyl am noal and R54 js

sel ected frémareth gienids dbﬁ%tpstMﬁgd@Pah%}oégten -bregnidg ; Mee-
fluoroal kyl gidif4 U%ﬂﬁé Klate, ahd Ghy! Q{I%Léﬂhereof more preferably
cycl oal kyl ; qyc | oal substi tuted by 1 to

substituentBis e¢lemcéﬁrofnr Gmgreup ¢ansispng @ﬁMﬁstdlmgatéf dibromide,

oy oy, Aol R M Ry § R Xt

- NRLC( O) OR2diied\Ry, SMe)-2Rfat sr\msataymRM6 diq@(ae; Giulfate, Mes-

a%papseﬁy?%”gt%&%ﬁa?@%ﬁy H«le%ctélrr ‘}%Teg?k'éﬂ% pry”erably R is

hydroxy; al kmgd,lqday.drdﬂxyahdreylandal koxyal kyl ;
am noal kyl ryl; heteroaryl; thioalk and al kyl
subst i (Wt eds‘gi‘i"‘imtgoﬂ? e [Nty Se %E? }ﬁv"tshté’ form a

group consi giodaer dmpHsa, théuéilwaaﬁyaﬁhn@a{owwawﬂsct@e wherein
carboxylic acid, carboxylic ester and sul fonyl

ur ea. Phar mat@Rry %&ﬂ%&m%}dﬁl%sc%mfpﬁe. & [epeEjturegigstpe range

one conpoungs f#hmf @At & 200 rétrabBAEbmMCAMBut 140 to about 180C;
pharmaceutical ly acce Bt abl e carrier are also provided,.

The conpound@d ¢f crysalhzasioantimenfeam | hougah hairyteeri@p hours,
as Thronbin, re?&mgqgoﬁﬁg@gqneo?cﬁ) h&llr? %aﬁaqm 2343 sheed in

ant agoni sts, or a I nol recept or

ant agoni st s theFangsndfi from €oed0o69 R&Mag@fﬂr@tly Erompd tmée0 BPM.
the prﬁx 1tlo%¥ler&rlll§) tu%@l“sh%{l@ ﬂ&‘c tsnrre Q‘Pg{e'scto a method of
anti-plate aggregati on,’” anti - at eroscl er ot

alnhﬁufaemtleg afcrystalline molmglak am¢, thﬂn dethod comprlsmg the steps of:
ant -1 ptl ammtvo(!‘ex aCtl x re: C m Sin Eﬁq S?r ne rghllll‘bletO? t least one
conpoulfds of " YHE"HALEER™] ﬁvé’ﬁ't &n it for

the treat nerdtraoéleﬁmmtc(n@ arlteimrtlotnb Sou1$y$)1f emeastl ameudkali or
eryt hemat oSus cl eros

051 eopor os: Bk Fah Fugk SRmEne ab Fast ot G pg-eent ), water,
cerebral i salliteﬁbtaonam@m Nédst Bne sasﬂrbaﬂﬂrat Ray dlieswivdiehselement -
of the lungs_ and gastrojntestinal tract, and
respirator yk%ﬁ%‘?q’ﬂﬁxgﬁ? b@Y'gg&fc lgwinse @Rl % ai r way

obstructiony:xhroni c ast hma oa@dnfinRNChrefersbly FONPOWOAS, more
of the invention can be useful for the treatnment of

t hr onbosi s, PPy B 0 1Pt enosi s, hypert ensi on,

angi na pect @LpSy angi egenesj Sofﬂi(ﬂ)bedprelfe%!ﬂﬂef So 5000, more
arrhythm a, a cardiovascular or circul atory di sease or
condi ti on, ReAereblyafrporeto Fute coronary syndrone

(ACS), myoCefifival it EkhiRRy cnRARrLRRCRR IS = 0.74 10 2
thronbotic stroke, thronmboenbolytic stroke, peripheral
vascul ar di sedloe®H dfewph\t@vaientmlmgpsrceveﬁw@n— 0.64t0 2

‘thr onboenboIM«qu a cardi ovq,s&djll %rz,‘ﬂl-eﬁ‘?r%ﬁy ﬁérﬁ‘?fi Q)tp’d

W th
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



hor none repl acenent therapy, dissem nated
i ntravascul ar coagul ati on syndrone, cerebral

wo pfognisoon, mgraine, erectile dysfunction, rieEuostoi/€i4940
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arthritis, rheumatism astrogliosis, a fibrotic

di sorder of the liver, kidney, lung or intestina
tract, system c |lupus erythematosus, nultiple
sclerosis, osteoporosis, renal disease, acute rena
failure, chronic renal failur®e, renal vascul ar
honeostasi s, renal ischem a, bladder inflanmation,

di abetes, diabetic neuropathy, cerebral stroke,
cerebral ischem a, nephritis, cancer, nelanong, rena

cell carci ne'fll’éomﬁfé’u Mﬁgé&tlwt SFFHFIFIQHQ?HMFQJ%P? -5 difluoride, Meg-

neur odegenefRiuh$ dABdIde! Mg iRl '(ﬁh)‘iir&ﬁ6§ Q$1e6-d1quat S sulfate,
conditions or injuries, Al zhelnmer's disease,

i nf| ammat or Megdidieuats @initraigdiMeoriqualst mmirmg;lgulgr@ngde Meg-
macul ar deg | riQ ok isaly d e fluorid
dysfunction gﬁé@?d@ﬂmg g h 3‘.&%?%1 %%ley ory Od(rllgf ufm <
i nf | anmat or WeadidiquatSr QYd)fOXtdfFelddlﬂifgsMand‘quat 5 hydroxide nitrate,
gastrointestjnal. tr y s

conditi on, M Cll uat%c?l’ugglgg ﬁgro%téén% l%/l%%?&gllaps fefaP chloride,
dysf unct oan@&hqmmﬂ&b“dﬁ gelide Mey-digoatrdl Sluoade aitrate, Meg-

inal cord her eof
bl s ot ndiaUh SUuBha SRSRRIEC PR PBRBI D ST Joaiod M

receptor pl ajquat-pathietiagi sigdate; ObVR-dijuaast ﬁddlldiﬁarbromlde, Mes-
conmpounds of _ the %resent I nvention are us

treat
acute cor ondidyaky REBie PitRIeAR EPY M ISy F‘l’eﬁ’?r rgpre preferably

t hronbotic Rtlg@,lsﬁcte@qrmw&dgro@ﬁ cbrﬁk@stﬁlfgeﬁ@s"lés-ﬁﬂ\dﬂﬂi d®Fomide,
can al so be used in a neth to treat or preven

condi ti on adscdiayate \ﬂ“t}}\m% dMsprdiavshar ¢! flﬂ?b‘égs Meq-diquat-5

surgery ( CPBiio&a8P M&LAGuASTdit At S d) IVRE-de{ a8t kVMBate, Mes-
amount of at | east one thronbin receptor antagoni st t'o

a subj ect oflignai-8 dinifrgte; ynd @pp Migkyes (herqpd) m@sspreferably R is
coronary ar gl yd@yagajsgibﬁ)%,ggry (CABG), cardiac

val vul ar repair repl acenment surgery, pericardial

and aofWi ¢ selpaitting thgenixtere in cparallizatipar conditeons to form a

A present . i nv§ cfugp cc{rﬁ r@stlrgéthteodeg &P& %&?h%&&&%@&rﬂi%&r wherein

preventing cond soci at ed surger

conpri si ng atémnyststlsmnmg camﬂieblmmmmesmmmer@tfureitn the range
| east one th C ant %Q f
said surgery W?H’e%d ﬁaﬂ Pt pégs?o%l}é e gno bou? 180C;
sel ect ed fraﬁdtbecrgftmlupamnair&t |fngnoﬁbodnl Eehburg;o 400 hours,

throrrboticv r.events t hr onbosj, s, .. . .
restenosis; P ?rﬁLQ from arbal’ﬁ ?OQE?%F’yOp ngl{]y f &firripgespeed in
at her oscl er gsd ;ing@bgfiiden pe@noocb RPMysrefeeatilalfrans Ohed0a;RPM;
acute coronary syndrone myocardi al infarction; heart
failure; arPRythm a; hypertension; transient ischenic

att ack;(cger e&foaénﬁyn@tdrmamn@monmm sieb&lr omboenbol i ¢
stroke; cerebral ischema; cerebral jinfarction

t hr omb&p ek Brgitionalyembodisments, HhisnAtsslosure iclates to a method of
pﬁfahﬁﬁ@fuﬁlng\é%?ﬁé%lﬁhe HoIQRE sidvB, RBAARId @RRa ﬁ?fhte steps of:
conpounds e present i nvention can be useful in a

met hod (For  Pravadingg avdnts cQmRIiAE Atnigast F soptsq-of at least one
and/ or Chemté’ipgvaieﬂpgl%ﬁgn{ f‘?‘j, Q{ reXg'dﬁe@gﬂrcg%f 19 r@,@{ one alkali or
tissue in a patient conpristng mnistering a

t her apeut i calklay f&lftheottlal/elemum lgist ane drpaiungcageht (R), water,
formul a | al.ti r

chem cal i nduceg’ [é‘)’(éﬂé' % leasé ge 38%'rcgml§%gleo Pt & {rwalem Flemem
fibrosis, priXyumaii mmureaiadinlguhoﬁ:ltomng nolax ratio:



preferred enbodi nent, the radi ati on- and/or
chem cal -i nduced toxicity is intestinal fibrosis. In

wanosbhes3pr ef erred enbodi nent, the radi ati on- BOW($2007/014940
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chem cal -i nduced toxicity is oral nucositis. In yet
anot her enbodi ment, the radiation- and/or
chem cal i nduced toxicity is intestinal nucositis,
intestinal fibrosis, intestinal radiation syndrone, or
pat hophysi ol ogi cal mani f est atibens of i ntesti nal

radi ati on exposure. The present invention also
provides nethods for reducing structural radiation

injury in a patient that will be exposed, is
concurrent| )?P&posed or wald ©xisdaey, pis oraly 40 tor 0000, more

and/ or chemiy gé}gragg)@,&htaxomcmrﬁm ng adm nistering a
therapeutically effective anount of a conmpound of

formula |. The:¥resent= i nventtpoh0¥0s aprpfesatiliel e pPftismore
for reducin ﬁmﬂ% a patient that will be
exposed, |s%cébfgh%h ren Hg%eifgosed orwas exposed to

radi ati on afi oY wittenit ¢avaleroxalement, sougepedrsictign = 0.61 to 0.72
adm ni sterln rape a t . of _
compound of thﬁ‘? 'J'Jflﬁ trlv}irl%’)éeéﬁlf mgﬁtvléonli‘%?egng&g?és%)% V41 to
provi des rreu)hm(fﬁartoammerse ti ssue renodeling in a

patient tha be expos IS con n 0
or was expog\@d to radiati on(gg(?]ldy) 67{%%%5 fm%‘ooir%f
conprising @winisterisng a 0.08F RPEWréfeablyfréhf®RLtd Ve
anmount of a conpound of fornmula |I., The &Ssent

i nvention alMdETer&¢iisias alkalinpeal sk Rpgatlepsipne N.NNNN'N’-
fibroprolifgegihMByl] SPeatatbdimliSiuin salPaAINMELHIqURRS  sali(s)),
will be exposed, is concurrently exposed, or_ was

exposed to paefemblYoR 1aseleeed fioahihegroup sousistipg of Mes-diquat-5

conprising aEkfRidL, %éé@qf’i‘aﬂﬂ“@’fcﬁfbﬁl&' 19[%' Lla¥qua- BQﬁFlud&?de Mes-
anmount of a corrpound formula 1. present

i nventi on f @iquaed waéﬂedé@esrﬁeqm&sdlbﬁ‘é@mdef Mestdiquat-Sriglfate,
a cell proliyerg g{laees SRader M agRaki ﬁwmwéfsmnpge, Meg-

t her ef rom conpri si ng adm ni dterrng a therapeutical

ef fective aniquat-Sohydrosiepchiedides demb@t 5 hyldm0>od¢3 fluoride,
enbodi nent r

pancreatic cariscccial(rq‘%t ﬁ 9‘3810)“ vgéd ge?i gia , ﬁydro’“de nitrate,
and/or col orMeaadlqeart s Hheast u@mec, Mrreahdllaité dandde chloride,

thyroid can anc

cancer . g\ﬁ%ﬁ%' %g) ﬁlé'ﬂf'ge t'?1e gll Rg] {%ﬁﬁué’ﬂgelrggfm Mes-
astrocyt oma diduat-3nohilbfide esrbmidayEMtes-diduat-§| cldorde dodide, Mes-
glioblasto mul tif ®. As used abpve, .the te

i nfl ammat orn‘&“@ﬂ%éaé{og‘ﬁecﬂﬁfﬁtet’i g"FGI aagedod fi?l %né’ﬂ}"ée Mes-
bO\éV_E| _syndr Qﬁ@mﬁ%&?mﬁ: rdir&te,_aﬁgi adﬂlgﬁhdhh&s ]fheﬂsl'of ‘amore preferably
radi ati on- qr chenot lerapy- induced prolifer tive_q

i nfl amat or YR 8 SECHTYR ¢ %%%rogamwtﬁtge%ﬁ‘}“ﬁa lqgpisg dibromide,

lung, uri namyedbbigdsles . dignstiaqi MEdigwls Uifdride! MEfekuat-5
organ. The term respi ratory tract di sease or condition

i ncl udes r evidodids) Meg-¢iaEdt-orsihydiexiden Megstifivay> sulfate, Meg-

chroni c ast mal@ranﬁﬁhé Ia9id Ofny GRLQINES (RirEyR YosHbrEaaBy R is
"“Cancer" includes renal cell carci noma or an

angi ogeneS| Meediguaicd dibsunider . " Neur odegenerati ve

di seas

ot or aChcl gpBiREnE A, 50" of (FEAT R AN CHIABME 1o form 2

di sease or Wrbmnb@nmnsegﬁe: de@afcd anyﬂtaénbodolnedmssnc»fe wherein

this invent:_rﬁ sgaﬁ ?10 c %19 S C old of erlr'llser re 1 the range

ef fective anBuft>6H"'%4 ’Pegg 'She 3‘3Prp UAJCBPETRSY rf &

I n conbi nat igdfronh 11 00°@e 200°C, preferably from about 140 to about 180C;

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



nore additional agents for the treatnent of
t hronbosi s, atherosclerosis, restenosis, hypertension,

w@Enesnsepect ori s, angi ogenesi s rel ated di sor de¥E/US2007/014940
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arrhythm a, a cardiovascular or circul atory di sease or
condition, heart failure, acute coronary syndromne

(ACS), nyocardial infarction, glonerul onephritis,

t hronbotic stroke, thronboenbolic stroke, peripheral
vascul ar di seases, deep veinithronbosis, venous

t hromboenbol i sm a cardi ovascul ar di sease associ at ed

w t h hornone repl acenenttherapy, dissem nated

i ntravascul ar coagul ati on syndromnme, cerebral o )
i nfarcti on, Prafeeblyrfeom abewt § 1ee2Qfl hrushcaptionally # stsrmgsipged in
arthritis, {H%er%ﬂ?é bBFomP§ td 9600 RPM - préfefdblf FbhE0 to 400 RPM;
di sorder of the Tiver, kidney, lung or intestinal

tract, systendc | upus erythematosus, multiple

scl erogé)s’ P&%@&@&;&%'cﬁ%stilﬁﬁ@%oﬁécﬁﬁﬁﬁi%ve.aCUte renal
failure,” chronic renal failure, renal vascul ar
hpmoslmﬁirmer raddi@ibnhlsahbmﬂim,enbl tdsi disclosfileanetatesi tona method of
CEraRPar g e AfinD SRR Seve JRE B RBie e gps of
cel | c@hci nprowviding @rapadeyconipalsirgnatritast wA®Ks6yrce of at least one
neur odegenerati ve and/ or ur ot oxi ¢ di seases .
condi tions Eﬁ‘ra@"ﬁ'jeﬂ? aggl,e“@héﬁ lﬁ@?t'oé‘e&f’gréﬁ?g,at Igst one alkali or
i nf | anmat or yidiiSAaBan&kl Slemehi, ia® TeasBoid dRecti@ e MTER), water,
macul ar degeneration, psoriasis, endqthelial i
stfunctionaﬂ¢§8Fﬂ%¥5’%ﬂe¥%8“?FQ@F?° PHisast Y triyalgnt element
i nf | ammat or yxdlisganARsre BhvinBehd #MB%idfholar ratio: '
gastrointestinal tract, respiratory tract di sease or
condition, Ma¥eation i brosilsto i@fasynesefesably 10 to 10000, more

dysfunction ' 0hab disseases or wounds, or a
spi nal cordplrég%%}fjﬁor a synptomor result thereof it

" is contenpl &:6dYt hat & conbl eals, orefeokblyHramiSiedat i on
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may be usefy iy treatlng npye Hhan 408uR1468% 01 10 0.5;
di seases listed. For treating an r preventing

radi ati on- aid¥or cherd cal -0.0Qluwed] prafgiablyt fyomr.1 to 1;

non- mal i gnant ,tissue, the ent., i nventjon i des

adm ni steri ‘Yt 0 a patient pq'ﬁ&]ng)ezd pB?fg?‘dicyh@?Tcrebgll ??efft

an effecti vevherinM i9&n alkabmhétalbaridoR i0ht leas e NN, I, N'N°N’-
conmpounds of fornmula | and one or. nore o

radi ati on-r ng%y%ﬁmff’?rls BN 53 oYIEGdiagpisyp s
consi sting ofef@BiyVRNAS edledidd €oal iheairsiifonsistiplWif avitPAdiquat-5

tedugl utide, sucral fate nouth rjnses, jseganan,.. )
| act of erri nditreeids. Me-JiAwasto) ?‘CP]QE'FSTMCFS%“FFEZQW%“’& Mes-

cel | prolif edqat-¥eliddfRR] Gl -diieat3r 85 Ldrbxid8Y 1y idaquat-5 sulfate,
i ncludes adm nistering to a patient 1n need of such
tretment anMesdiguatve dnbaies Mesdiuahbi hdrpeide obroghde. Mee
or nore CongURs QPdJerdEUkﬁlokid@,n%&mhhﬁﬁ hydroxide fluoride,
antineoplastic agent. In one enbodi ment, the other, i
ant i neopl astMes-digeait> ihydroxidsz ipdids. dMeariiuané bydrpxide nitrate,
proli .fer ati g g&iggﬁgﬁrﬂdoﬁdgl b de,,I Me%—'?ﬁ’&ﬁ?—% fluoride chloride,
enbodi nent , tHe Ot her ant | neopl astic agent is o

i nterferon aek-dikeate®fluopdelivdide, aMiew-diquiredritheridesnitrate, Meg-
mel anoma. | n,.one .enbodi,ment.. .t he, ot her t] |

agent is PE@‘F“@?_ og;?lf) B(eigfbr{ fé‘%éeér%%é_gfcbuﬁggzggl&g%%q?éfg& Mes-
cel | prolif eliqtat-ée cHioside daitrates MHsaliquan-5 iodide bromide, Mes-
Phar maceutical c¢ osiLfiaQns conprising a

Eher apeut | c AU QHTRRIqe TR ORIy W e Tl BRredyreferably
at | east ongR goRRetEAdTéh thogBup@ohsigtitg tMegdRuanfdibromide,

additional /o  Giquats dichloride, Meg-diquat-5 difluoride, Mes-diquat-5



cardi ovascul ar agent in a pharmaceutically acceptable
carrier are al so provided. Pharnmaceuti cal conpositions

wWERWHigsNg a therapeutically effective amountp@fiueo07/014940
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conmbi nation of at |east one conpound of fornmula | and
a radi ation-response nodifier in a pharmaceutically
acceptable carrier are also provided. Pharnmaceutica
conpositions conprising a therapeutically effective
anount of a conbination of ati2teast one conpound of
formula | and an antineoplastic agent in a
pharmaceutical |y acceptable carrier are also provided

It is further contenplated that the conbination of th
i nventi on cahodjde.pMsyidigpt-as diyRraxide, nivles€iqrgl-p nsulfate, “Mes-

single packaﬁ,l%aﬁs dififgte, AL a6 P MARKREL Herdo?r MYsEprbfedbIR R is

phar maceuti cal conposition, and at | east one separate

phar rraceut i Mds-ciquasSsdibiosride.onhereini sad QHEF i ealeudated avith or
agent . WQURE%BLPJ bbb JoflrRn gn%m?&#' ment, the
present invention provi es compounds represented by
struct (nal sdmutimg Ithe omxpharatacmstaillmhby codgpinabloe form a
Zglsf:“t g:gegfgfog\émsﬁéo?n&bsgrp%eztgv Ssne orys h I(I}F ﬁrrllsﬂlgg Tar &K sieve, wherein

preferred efmochyp@nizatiad colditioon@onpits: a’)ierﬁ;ﬁfrﬁml'eaml the range

?rE Wls Of gl) I gﬁg I?q ENOBESO% R?\é, %BC?'S@%C’Q&SJE about 180C;

HYDROCARBONa NV ERRt sMNZat fInEltilh O robhiEab SNYENTh&IN €1i490 hours,
invention relates to a novel nplecular sjev .. _
conposi t i onPENKPlylfsemppoutyl (-2¢fh oy, ‘Hﬁl?i"ﬁ@y # jlfringrspeed in
and the useyh@ahgobr HBMm OYSN OGRRPIN, GEORYAIF HJASO td aoo RPM;
particular, this invention relates to a novel MM 2

famly nol eél!ﬂiar si eve conposition, a nethod of rrakl ng

t her eof.and r &0 gg,rléaggrrggggbon

conver si gnsréé&eeH%@%’%ﬂ; FH"S DI SCCOSURE Mol ecul ar )
si eve Mmsané ainbodipents, thas disclbsurn delgign themethodnefirearydaaturing
denon S a L,

¢ B EhE ) Baler i RR R 18 B KRRE N HlHE R AL s TRe scps
rmf ecul ar sieves, zeolites, Al PGCs, rresopor ous

mat er i ar e, or.der stalline mat er |

havi ng 33 deFPWPt'a“%F\?‘S?Sél"r’ f ey s &raé S Se°r“r‘r°|en°2fa‘“ least
by X-ray di bhealkali@n a(k)éR[a)arth\Méthll dlerhbt, atrlyfsit @ht idivecting-agent
mol ecul ar silgve rraterda aglre 3re a large nunber of .
cavi ties whilh W5 BRI ORE QM LA N6 o' B REEpross to form a
chalfnnel s or nnsm@eha\ﬁhgae ﬂaﬂwvtdfgaﬁoremlarrmrsmnar e

uniformin size within a specific nole eve
material . Betdze the di mend Grigf B‘Fy’tﬁﬁ%é?%bbm? 14000

such as to agerpt for -adsorpid WOOUDHRELIAG 16b 5080t ai N

di mensions while re ectln? t hose of |arger dlnen3|ons

t hese mat er QI $Sipy N clsaneah sritice Correction = 0.001

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

=0.001 to 0.39
M":Si = 0.001 to 2
R:Si = 0.001 to 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;

(b) 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 "nol ecul ar sieves" and are utilized in a variety of
i ndustrial processes. Such nol ecul ar sieves, both

woadhalszeand synthetic, include a wi de vari et yp@fus2007/014940
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positive ion-containing crystalline silicates. These
silicates can be described as rigid three-dinensional
framework O Si O and Periodic Table G oup 13 el enent
oxide (e.g., AAM) . The tetrahedra are cross-Ilinked
by the sharing of oxygen atons-whereby the ratio of
the total Goup 13 elenent (e.g., alumnum and
silicon atons to oxygen atons is 1:2. The

el ectroval ence of the tetrahedra containing the Group
13 el enent fremyl100 & t?0Q) 6 and 2 rystallazaiopfime,rom about 1 hour
i nclusion i 3tEn&dySial of a cation, for exanple a
proton, an alkali metal or an alkaline earth netal

cat i on(c)Thi secoseringthemeleedarsiciser ein the ratio of the

G oup ( &l Ui . Q;lgqﬁ{ 1

vari ou?%og{l?ego%ggts’stﬁg 2géﬁﬂ{ﬂag:a +/l%,m@rgf+ : Iflg%fls}gr,g >

or Li +AddsiomgUml this disctopureMbklatasl 40 i prosssst Hat lyduocarbon
ag(pnlvi l(_:Szilti Qn 1i plsi%attﬁl Xéi (s)f_i ncl ude any of the naturally

0 chrl?{]g oF psyn?heefl cpcr'yst al line nol ecul ar si eves.

Exanpl 9 of coitesingze hlydioesrbondtedieckawigle theocmwystalline molecular

zeolites, internediate. pore size zepljtes, and snal | .
pore zeol it 8§ve ML §E§\%F?r§s°‘ami’“t‘f?§}‘1’e‘f§’& G‘ﬁe@g‘g‘% of this
descri bed i dischsh@s @ideZ&@hivéionr asmiiions Ty pfesrh, aeckenversion
W H Mier, D H dson and Ch. Baerlocher, El sevier,
Fifth Editi 8P°9%b01, which i s hereby incorporated by

r ef er enpgse Adl ARGTaR 6f hE Prdskf 18 ARIoAIshill Basonte APakent from
size of at |east about. 7 A and includes LTL, VFI, MAZ,
Fikg, foltgwing dstanled deseriptions Fightszoind appprdededtiMses (1 UPAC
Comm ssion of Zeolite Nonmencl ature). Exanples of |arge

pore zeolites include nazzite, offretite, zeolite L,
VBESCRIFHION O THEHIGURES onega, and Beta. An

i nter ka i -20)] | . ha B _
Lrhe" TRIGAL AR B 8 A RBRST Y Jagof et vion 2
i frohilydmlechbar sexappidactsEExaivple AEUO, MIT, M-S, AEL,

AFO, HEW. BER MW TON T X . 280lichas .
(1 UpaCT E3imds S s, S0 gl (FTRUCS iR AT MO family
ofnolevubr sedE ptelupoofeEsimm@e Z2eol i t es | ncl ude ZSM 5,

ZSM | ZSM 22 22 Silicalit d. siili ' :
2n i ST e o Bl of AR Rl R M22
abfmily hokecular kieses ptddantsalf@xampledl.A and i ncl udes, for

| . ERl .. KE LEV, S d LTA f )
te ;Sgp Zg&$ﬂ2§§hWﬁJ%Sm§F o(g:) wa%éan@élz%§W52 family

Najspsvulatsieve produsaspEesngle 1smal | pore zeolites include
SAPO 35, ZK-14 APO- 42

ZK-4, ZSM 2, SAP , , ZK-
ZK- 22, F%i-. 3 shoys t%é,é‘-%w r2GLIOR PattfLs 9F iﬁtee%s-sz/@H]eﬂzsg #’,‘CM-ZZ
0 fBhilPidofscull Beve produeRGbrHxan@pi 2] ol ite. U S. Patent

No. 4,439,409 refers to a crystalline nolecular sieve

conposiflol showmthe SEM nmepH theapysynthesigrf Medyl22 family

fmﬁé&li}%@v@tp?&%{dl‘%fﬁ%ﬁl%%_ m xture containing
hexanet hyl enei m ne, an organi ¢ conpound whi ch acts as

di r ect iFikg- aglews therX-sgmdifBagtipngiatierns afithe s6synthesized (top) and
P IS ium: g’)@g’n’aﬁggd) -and/or calcined MCM-22 family molecular sieve

product(s) (bottom) of Example 4.




Hexamet hyl eneimne is al so taught for use in synthesis
of crystalline nolecular sieves MCM 22 (U.S. Patent

wNos4138%4, 325) and MCM 49 (U.S. Patent No. 5,%36u$0669014940
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A nol ecul ar sieve conposition of matter referred to as

zeolite SSzZ-25 (U.S. Patent No. 4,826,667) is

synt hesi zed from a hydrothernmal reaction m xture

cont ai ni ng an adamant ane quaternary amoni umion. U S

Patent No. 6,077,498 refers -ti@e-a crystalline nol ecul ar

sieve conposition of matter naned I TQ | and

i tssynthesis froma hydrothermal reaction mxture

cont ai ni ng_one or a pl ur al |t of organi c additives.
ETA s £ A UREterial of the

I\/CM22 famly" or "rml ecul ar sieve of the MCM 22

f tiodyetion as used herein, includes: (i) nolecular

o AT TR PSR S o

t appiolesgpublidations,t neamubls] sand eﬂnat I(tdcuatenangee‘darﬂer@ﬁ are fully

at ons_ whi n three-

cSEToed Ry rdbre o 8 HRLERBAREnS noRffEGsiyn: with the
Zprekdrteinveanavaind Topes!” jurfddidionedint iviich 2408, iricbfporation  is
entire content of which.is incorporated as reference;
(P?r)'“'ﬁ‘iﬂcecul ar sieves made froma common second degree

bui | di Rghepl Rifkerical BowedilimBRSAINAIméddal 08pflinie fre MW herein,
f ramewor k type unit cells, formng a "nonol ayer of one
ufinge M anjyjlewprlimst to ﬁﬂéfl@?eaﬁwt difeonteglated el |

thi Ckn%%%seél'lh'ths“"sgie@i‘%‘}éh@&n Sth€\£€r$n PRARe VoA RMPBised in the
second degree building blocks, "layers of onée or nore

t brmse dereribpd tn el Atlep pE Eeelis Framgnedrsi Typend 208Yer of
nore t R@nusgﬁlglkl@ﬁ Lihe qulmﬂepl'n% ks@ﬁérﬁe IfSr {@dleerf(;d@énrable Groups is

st acki ng, pa bi ndi [ east two nonol ayers

ofisedris i Qihemical hnd Englkle@fngmic‘tvs cﬁel(i)s%élﬂ&ig t he MAW

franme al »S n g

pur 1 i g ool Bty hRHIG as BUED, RECROMCARI ot

i isgsll davihgsStpacailel stackad ahinf ahalmldm cnwstah;riy The term “platelet”

combi.nati on thereof nol.ecul ar . si eves made by

SRR RRa P R e R ER IR ERS. if henet ona

conbi n&t»ivmlrbd)inddfﬁtdioct:l&)t h peRaw skifled hrethAf thaathe WoCk-22 family
Hgolo . The MCM 22 fantlg naterle])lf()fsll iIs h

VAT BY RRYTHE SHKAF PO 5 el ot &5l having

| AEH-NINVIVY ﬂaxﬁ@@@ﬂkngo 68 (A, ]l\ZFlﬂrOM?fE_W) 3arkd/6r. Otheanhpurities

3.420. 07 Angstr ei ther. cal ci ned

alegy HF%YQSWE@L% andfweomcézydfm‘?whatymaé|e§a'ﬁ'atﬁsaﬂfstbe non-

be1chiar 2 clagiilyZ @tblbdulr \idve(sgNcoekidlingi \fvftﬁ afHel MCM 22 farmly
pattern including. d-spacing maxi ma at

5m°1@cs'm sryeghat lm@eclesillri\wslf?raﬁﬁe (%Wh @.S% éPcZ%Mdl %rZSM-
agg SYSMNSSE&Ehite, M&rd&nited s ddhfife! 85d/bP AR R, URRE: t@imples of

the non-MCM-22 family molecular sieve(s) co-existing with the MCM-22 family

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
preferably contains a minor proportion (less than 50 wt%), preferably less than 20
wt%, of non-MCM-22 family materials (“impurities™) in the MCM-22 family



characterize the nol ecul ar sieve are obtained by
standard techni ques using the Kal pha doubl et of copper

wasoshsesanci dent radi ati on and a di ffract onet eFCT/US2007/014940
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equi ppedwith a scintillation counter and associ at ed

conmputer as the collection system Materials belong to

the MCM 22 famly 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 (describedsin U S. Pat. No.

4,826,667), ERB-1 (described in European Patent No.

0293032), ITQ | (described in U S Pat. No. 6,077,

498), 1TQ 2 (described in |International Patent

PuBierigls: M@wh\kyeng\bmvr/cgmz(go%) valugs 30 baed (i the ombined weight
el 0051 18476),

W‘ﬁ(‘égg@&r %?%e Us. 2‘33%}11?1?64&5 %i% 277), MOM 49

(descr fbedMCM- BJZ Sryskiline Nater@l h3s gws)poamnl\rml%lg the molar

(ge crllpgd in US. Pat. No. 5,362,697). The entire

lOl'l
s of the patents are incorporated herein by
reference isto be apoOsanaY@es t he I\/CMZZ famly
ecul SI evez de tged gbovg are di,sti nqui dg i
{ PBFEb RS ORI CIERRt e o iy Bogry fcsandior gallium,

C@Teﬁdrylﬂls'&h%rﬁiﬂmhl ASisenevaldrt clenient E@ih :Isvhﬁld\?EMn%r germanium,
ri S ave 1 rlng sSuriace ocC S | not
APl ea plinatlsast affr@ﬂﬁ iy fFemea (iw&? Q19 gpout 150,

t Hl%réTQilﬁHWf%m absMeLo thhboaeed, Iatddceveﬁtnwre akgalHEFbANBLA020 o
the | ZA- SC as bei ng of t he MAW t opol o%i/ are
Yo

nenqqt A0 thecpsnaynthesized fopm.he mmelatlmms hagya foyppula, on an

aﬁwdp&sfﬁaemaha% RIS 8P ARIQf o R dLs Hor ARtbidLoMPONGE gsliows:
rings. The Atlas of Zeolite Framework Types cl asses

five differently r@M9§-hiE:(lah)R:¥eO0HAYag this sane

T%@Q%\mf%mg% Fahr}lﬁ %alrn-f;& %%ESa ﬁave g l?ouno(?iéty oThe M

bandiBe¢arhponents ararasstoyated wivulﬂ@daatbonl @ﬁoweﬂum @ntheir presence

PLOSESSESmeExAnD) € 2
ST Rs el Gte Nalkbl) FEebPfR 'k BBYSTHIBLS e R weil
ERB>Wn tcSithobe skolletin the aﬂlaed,bs hereaalise moke paticahiy detcribad.

f I
g’ ggg’o ifl t%l lgopgcgeégo%d b}i;a [:tgx%é% utelrianrso%%%llerc]ig ctlescnptll\cpn common
Nelikead by Lation dicahtigBds Me@@rmedl nd, dgaribe oublacdllyr Gigve nmaterials.

c ising the ste c ctin ol yal kyl at ed
a?ggﬁt‘iotmg%ﬁﬁh?fﬂu% Rt '52 ‘g’a "ef?aé'ﬂf‘g aromatic

COMpou4s) Undgtictate bBdlhe mgieea.bf kivatatichighas @he molecular sieve
conditions and in theﬂgr esence. of a transal kyl ati on

cat al yst t o el &Y ARay Rybsaation R ardpht i ¢

conpouggh WhgsiphAlokf Cardd” aPaaliK¥ikat 60Bhe ahalkbyfhr sieve material
conprises a mxture of at least two different

crystal | i ne messwed by the Peanaing Rsetren Miggespps(SENY; and/or

ol eCUI(é)r SicR¥SReal %oﬁﬁabﬁﬁbﬁq}yf hdMié ea%'sér&)ﬁopesb@ctrometry and/or
zeolite Y, nordenite and a material having an X-ra

di ffracti onpaductivelyi iistupkidn @lasmep AMpssg Smsérqmetax (ICP-MS  or
12. 40. 25, GIgQMS% 3.570.07 and 3.420.07 Angstrons.

Chem Lett 32, No. 6, page 542-543 (2003) by S

H Lee(dC. Hds@hiion capacities and surface area measured by nitrogen BET

method; and/or
(e) catalytic activities and catalytic stabilities measured by the probing

reactions.



and S. B Hong and M croporous and Mesoporous
Materials, Vol. 68, page 97-104 (2004) by S. H Lee,

wa008i013858 n, D. K Yang, S. D. Ahn, |. S. Namprolu$00014940
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- f
di sclosure r

Hong reported a MCM 22 nol ecul ar si eve synthesized by
crystallizing hydrothermal reaction m xtures prepared
fromwater, Me6-diquat-5 di brom de, Ludox HS-40,
alum numnitrate non-hydrate, and 50 w % sodi um
hydr oxi de solution. The m xtuées had a nol ar
conposition as shown in Table I. The m xtures were
crystallized under crystallization conditions (as
shown in Table |I) and characterized as pure phase

i attein; e of about 0.5 x 0.05 nm
(i crorpl ieP0r PRAAAME) mal@Phe hay bEN@isthMuishdd Hom other
this rowis calculated with correction of alum num
sasteldine wtersl nbAENCB)Y didEadiipaddattarhot h papers. **
The . ; . . , _
cor oot roPlagpUimel R A%, SBCHENEEL th adrom units (A), and
cthy stlativerimpisitiesgyf, thsilies.alill, adgreethatintensityg of theestenmigost line
cgn_affect cataglyst behavi especi al [
clip paflireliRd ey S calBR s oo PR BpRYL WAEHAL $h081 o profite
ntitgfrottineqve becony stefil ativeeal gamrithai) Hhie Bitemgiries are uncorrected for

it d d of maki n l. .
COORR e eRR RS, Bl R N o R DS Sy of e
NBInesld A1S=SkBY asorff (gdedtéemantcony phw)| Seytrorp gVt Ban 40 to

THILS DI SCLOSURE Thi s disclosure relates . tq a .
c?@st“éﬂ“?ﬁé“hﬁré@ﬁ'} hans? & @, 40) %‘%&f‘s‘i&nﬁ?’h@s?%&‘ should be

f kB stbSte Mt fdifthction MM 13rel: asTBinglediifed amYr @ndise @f multiple
relates to a nethod of maki ng EMW10-P. In sone

pPysFlappisg dnpodvhisht #nderheerim £oodtipas, asuqhogs 2differences in
%tlaﬁoﬁgﬁlﬁgeu(}}ﬁﬁgéy, Sy apPeatOR® rf | BB MagiallyNieSolved lines.

_ ates to a crystalline nolecular sieve |
havpinglly.i erystaBographig nehmagey ednf bichideaminarr ghanges in unit cell

di : : : : L,
L5861 SRR B Gh A AR PR, st
i Thesashingr effe¢thdncdudingaihaggesaniralativatinte@idg@cabalso occur as a
Angst r is at.least as. gre 0%

RERREP st it SRR A mBTarOcbipshRE, BRI and degree
Anf) poro Ifiling, Nawd dhérnmeh adndéorb bgdd et mabthigtéiys Other changes in
di,scl osure, the X-ray diffragtion ttern of .the .
CHEoiom mieird cab featnaelit SF b i ol elfeepappteriats.
dirvhidhnig Whe bl for pealssring MCId-Zpacthngmitaxinaerials, &.t.,08CM-49,
18 and_ 9.2 g 13 Angstroms, wherein the peak intensity
OMQMéS(bI-ag‘S §Hﬁg maxi mum at 11. 060. 18 Angstrons is at

| east aThe Hi&PlandbspRgREEK, Werk@BRsiHYre@brdddaf thegRaBIbItEd peak
maxi mum at 9. 250. 13 Angstrons.  Additionally,. the ks

w8l SRS AT Beil haiebsisiernined i 39 Bptentiy) value from

AMRSHAQRR B hP Badefife di Screte peaks. In yet nore

enbodi nents, this disclosure relates to a crystalline

NMCM 22 The term “XRD distinguishable peak™ as used herein 1s 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
points either consistently increasing (or staying even) or decreasing (or staying

even) within noise).



famly nol ecul ar sieve that has a total surface area
of greater than 450 n2/g as neasured by the N BET

woBlBese3oThe crystalline MCM 22 fam |y nol ecul @1/6$0¥B014940
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preferably has a ratio of the external surface area

over the total surface area of less than 0.1 5 after

conversion into Hform by exchange w th amoni um

nitrate and cal ci nation, wherein the external surface

area is determned froma tpliot ofthe N2 BET. In yet

sonme additional enbodinments, this disclosure relates

to a crystalline nolecular sieve that has a norphol ogy

of tabular habit, wherein at |east 50 w % of the i

cryst aFh¢ temisgeicapeaksdalson seaolvede ppaks|in df BlReasgised herein

9L LKRD Ak ds) WRiASarlEBe KL it d (ifire3ENedpr ef er abl y

greater than é)rrmlasarmeasure ]Sby t@e SEM IE sone

aspect #, Sh’phlsl laﬁry@@aﬂ@dwélﬂtr&l%é‘uﬁ&ﬁlﬁ@@@“ tPaerm is characteristic
AME% 83bdinfh Wlas well

n&cgp Clgg :IL rglgeI @1315%}11 Si e g\%& gﬁ cr ysltgﬂ as we

t & ot&mesanomc aﬂonns réve@P substargisliyshe srmd parteth eviSERmME minor

one talllne Iecular si ev

dgggfo' a iérp@angr S ngnfl xon ne(r:ef}?tlve u‘ia'tgx\g;gelty I'krbﬁ\er minor

S OdFEatiONb ok B'Gct’lIrSdepiehdﬁlgdilﬁuhdew’K el afilcont o Aumiuhgdatio of

of maki.n acr st al . ecul ar, sieve, the thod. .

Uty Seels og el g i Bssrep PLNEGPAL e RS G Sacination).

conpr i srhegcrﬁitalhlaasholeaﬂms@meetoafpoamohe@fstmormscnosme may be

tetraval ent el enent at | east e _source of ‘5 i
| ehrsrcteivedabx A0 Xo‘iayaqi‘ﬁé"l"it'oéa?"’ttﬁr ahe aseiypiiiesizgq crystalline

| gR¥dcuPhesitNd qgélh@\ggagﬁﬁﬁcnﬁ@)maﬂi@ﬁeﬁt 13N&k+9pts QH@' 12334023
at | east one source of | east one trival ent el enent

( Rpgsteemel(kabke Uk.e havi ng the follow ng nolar ratio:

Y:X2 =10 to infinity, pref—p‘{b@phy 10 to 10000, nore
preferably from 10 to 55; Y =1 to 10000

br ef er Bhwrplahat 6-Spa&iag (Apr e pr 3f er aBlelative dmeebsity) I/R5¢ 1@H

Y Wi Thout trfglg [ el enent $ource COffECM o] = 0. 001

. \Al th txiv/al Annt al nt  otie A
n n RO ﬁn ,nr T V l Lo | C T VAl CTTC CI Cllclll SUUT UL

borrect i on)leo:t@@P to 0.39 MY = 0.001 tM-¥S

preferablyfromOl_tol RY =0.001 to 2, preferably
atv %Freé% efﬁ?eg& i{[\t\aﬁﬁﬁyﬁétﬂlh%ﬂfils%ag %1' nmumm?tl 18:at6§5|3xrllgsstroms is
hatxlaﬁs&tabgl“eak a59@5nifaplefhrﬂﬂy at leastalgreat IHEEBOQI%Q t@te preferably at

%‘i( é% I%’E@ZPO?S ﬁ/ti&g’d%u@?@sgl ‘S‘?‘%‘E{q}ﬂgrfo%6 ar {Jlggp aximum at

d|1gbl3gaoage\nglyﬁ6m@| guat -5 difl uori de, - diquat-5
di i odi de, (fl quat - 5 di hydr oxi de, pll qu J E}
sul fat he crystal ine molecular sieve composmon of this disclosure may be

charactenzed 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 111),

Table I1I
Interplanar d-Spacing (A) Relative Intensity, I/I, x 100
13.18 £ 0.25 M-VS§
12.33 £ 0.23 M-VS
11.06 +0.18 W-S
9.25+0.13 W-S




Me -diquat-5 dinitrate, Me -diquat-5 hydroxide
brom de, Me - diquat-5 hydroxide chloride,

wdvBfsdizgsat - 5 hydroxi de fluoride, Me6-di quat - SpCT/US2007/014940

hydr oxi de i odi de, Me-diquat-5 hydroxide nitrate,

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

Me6-di quat-5 chloride iodideigsM6-diquat-5 chloride
nitrate, Me6-diquat-5 iodide brom de, Me6- diquat-5

brom de nitrate, and any m xtures thereof, nore
preferably Ris selected fromthe group consisting of )
Mekerdinghapeak atdnsisyriofi the dvpacinggmaxinBing gt hl-06+Q &8 Angstroms is

L s

dieapnads- Bredi st Y10, ofanitk pryk mitehsitye of ttherdesdacingpgtaximum  at

P I i s Me6-diquat-5 di brom de; and (b)

s%g%‘nf(i'f?ﬁéggﬁ%mrﬁ xture at crystallization conditions

t o formhea cpystdlind nedéquidrssiege chmpdddon ed thisy disalosureemay be
| ecul ar .sjieve, whepein the crystallization

bt SoEHG: P Teabe s aht Boin Bk et o 1#Pdf, and

19)006:1 8 AndSforks aR Inedisditi¢ gealyn about 140 to about

180C, and a cr%st allization time from abou hour to

t 1
400 hodhs, crystaliiar aavg?cw'ﬁbﬁﬁeascf@fnpfw'anzzfot%érsg!osm may be
OfHat 202172y W ahiXIrh{ Qi fFRREHN | pattthe of AR AsRYnthe 880 chBtalline
1000 RPM preferably fromO to 400 RPM I n additional
emplsariaepicye inahidingdsppeiag meayien af @s-a distedript bl bY or Table
mgnuf acturing a crystalline nolecular sieve, the
met hod conprising the steps of: (a) providing a
m xture conprising at |eastabadVsource of at |east one

4

LY

travatet Fenent }\r%, at—east lle.SU[Jl(,e.Uf
n‘ )ali ea

east BIAPAMEA-PPIGn t b oREIRH Ve RS, Vg 100

| east one dBr8ct 0.2y- agent (R)| water, and Mp{$onally

at Teast opg330U566¢ of at least one trivahgnfgel ement
AVAY H A + o H H

PooN- | L v avia e+ b o all ovas
/\), SdAl U 11T AU UT T avi ||u L TIT Ul 1 UV .
Y: x2 = 10 6% 9ABty. preferhbly 10 to 10@)_‘5 nor e

preferably 4.0pmoaisout 10 to 5pb; H2O Y = 1 #6-S10000,

retrerabl 0, nore prgeterabl TrOIQNS_ o 35; OH
'pV Wit hloui?'/ 3}?? %Mﬂ- al thP olreea }'\/nrrnr\f H I:Yfﬁl =074

[ T LA L S AL LAY ol CITe 11U P OUUl UC CUTrT COUUT1T U

to 2 and/ or3- 806 th trivalkent el enent Mu¥Re

correction = 0.64 to 2 MY = 0.001 to 2, preferably
from0.1to1; RY = 0. 001]Ia31e preferably fromO0.1
to 1; wherein Mis an alkali "metal and Ris at |east

one N, iNed¥p ¥ dNSpacing (A) Relative Intensity, I/l, x 100
13.18 £ 0.25 M-VS
12.33 £ 0.23 M-VS
11.06+0.18 W-S
9.07+0.13 W-S
6.57+0.15 W-M

441+ 0.1 ) W-M, broad
3.96 +0.08 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)




hexanet hyl -1, 5- pent anedi am ni um salt (Me6-di quat-5
salt(s)), preferably Ris selected fromthe group

wE s Besdg of Me6-di quat - 5di bronmi de, Me6- di qutT/BS2007/014940
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di chl oride, Me -diquat-5 difluoride, Me - diquat-

di i odi de, Me6-di quat-5 di hydroxi de, Me6-diquat-5

sul fate, Me6-diquat-5 dinitrate, Me6-diquat-5

hydr oxi de brom de, Me - diquat-5 hydroxi de chloride,
Me6- di quat -5 hydroxi de fl uor-ide, Me -diquat-5

hydr oxi de i odi de, Me6-di quat-5 hydroxide nitrate,

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

f | uor i dke SEM inege Mg MEMPdimgeetanyi¢wrrpdened decomiing to the

6= di ]
e EINOLLE oL A PR O6 s v
bmiﬁcdbtr r$ietweaatceordéngjtcanytthndxcuﬁlmesuftaﬁgnegfof lﬂﬁi? é 954 325 has a

hén Eary%bl legs %esfbnreglm %E\gegq@i 8Paéel£ %%Rﬁ%g%%ﬁ?l g;tévggagg platelet

I\/Bﬁrrd:ltdiuaﬁ 1dss cthin wbbLdQ, pM?ﬁi—ed&rﬂiﬂﬁd— Bydlhb oSiErdie (Figure 2). The
Me6- di quat -5 di hydroxi de, Me6-diq ul fate, Me6-
dmgigstty ot dhapleteldt erysial dhas g aHRES P F%@P@Sﬁﬂ Ofrds than about
PH&f Rlcad 3.1 s Me6-diquat -5 di brom de; (b) submtting
the mxture at crystallization conditions to forma .
pr oduciThe orpwingienged henates iMey 2Ry enyatallinge masiriad udisglosed in
s i Ryt r i My S
R LUV B N6, € b 2 S A 3300 506 TSI na s
p Belfl eigals| rgpéricainsainyirg ziéﬁhlt:le mﬁabbSOOZ,S x005qum and a platelet
crystallization tine fromabout 1 hour to 400 hours,

p PFX from about 1 to 200 hours, optionally a

stirri mye SPEMdirhdpet BE ar aiygallie frﬁ)&féhﬂlrtsﬁbvl‘oaﬂ tfRPMisclosure is
preferably fromO to 400 RPM and (c) fé:(lzlbsﬁrlr]gthe
cPRRYmIN Figed B &cliharrysiaine mplscylat sigyph thidipclosure as shown

ePAd. BIME6) HllaTriiAGhOPHb R g V' M B1al&red pménbpsgg@égates with

manuf acturing a crystalline nol ecul ar sieve

nﬁt%d”b’em @p}ygalt }e@stsi%pg%@fmorg ép)refﬁfa@lp{ al h:@sta75 wt%, of the

ML L0 £ HEPLY Sthilghe Fhole EASE Sig0, $QVRE SarOhv e gd @@&letcm&neter

tetraval ent efement (Y), at |east oné source of at

| geester dhan am(m In gidiadrkahé costallmerepoddcular simvatof this disclosure
st 40084 agent wat e and na

afﬁgeas? 14 oterr%tgyo { gtalt ﬁ(lIO%X/ aﬂ H‘t tcl recl/ platelet

( ngregzaesdwrrh )atmaijanfya‘prdfgablyeatﬂtﬂst m\m‘g) rmirapreferably at least 75

ratj o: Y. X2 = 10 infinity, referabl 10.to

S ety of Mt ypsalip? mteeG S e Sine ap qgtae platelet

100khesPsRfRuadbys inf.0 5000, nore preferably from5 to

9;
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
(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

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



OH :Y without trivalent el enent source correction =
0.61 to 0.72 and/or OH :Y with trival ent el enent

woaResesorrection = 0.41 to 0.49 or 0.51 to Op@RuddoniY014940
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= 0.001 to 2, preferably from0.1to 1; RY =0.00 1

to 2, preferably fromO0.1 to 1; wherein Mis an alkali

metal and Ris at |least one NNNNNNN -

hexanet hyl -1, 5- pent anedi am ni um salt (Me6-di quat-5

salt(s)), preferably Ris sekected fromthe group

consi sting of Me -diquat-5 di brom de, Me6-diquat-5

di chl oride, Me6-diquat-5 difluoride, Me - diquat-5

di i odi de, Me6-di quat-5 di hydroxi de, Me -diquat-5 )

sigiteregl e‘urfwearaasq @amessere by the BET medod) ef greatsr than 450 m'/g,
fePat) 475N G5, Ao YD1 P giedfer HEn00qR?/g

p%geﬁﬂggt%ﬁg hy ox:\dge B uorlsllgeplie )Qlétfuar-

hydr oxlmledq'ii@idhdehe m&dilmamolsctﬂgrdmxc deftei tcpla_tr@,UOMs of this

A o) SRR, AL L B The L e gren o

frhdﬁurdﬂbby‘] ither apb; ofMBET memo OSelcfHeabia;H suifaaenarele of preferably

efsr gxf’iglb 1 %%?Lﬁ?%ttedag)l){ nb 6 dl lﬁé%or% Cﬁcra%ga{bi_]g?ess than

be.ppi de nitrate, and any mxtures thereof nor e
p eferlably i}lfromt e group conS|st| ng of
N Vet I£S di chl ori de,

Me6- di Sy’:ﬁhet& ﬂ'ioiécum‘ |sii9es Me6ftbinOptaparad BohPskéBus hydrothermal
Me6- di quat -5 di hydroxi de, Me6-diquat-5 sulfate, Me6-

dieaeran Bixtpres (FahesisaniKtas(s) oF ey Rihete gHEPLEAMPrigiag sources of
p@mﬁﬁé YorlRadsS M'g@nf@ %@&.& deRhRMHAS: aksh) be URBIHEL N8 the

xture at crystallization condltlons to form a
ph)@mdat:rmajnpaqtmnnglmm faediermupeseyaft iaflpensengibleauroduption of a

SJn?Ye@ula fe&@'hﬁvﬁaﬁtqhé’ Q¥R 4&6@{:& Ofhh& 8%:0&&1‘ g&nsddgegupg b§énts is

e range rom1l
1e<fussabiryari anmleabmeiokM@l temtigllod (i{The FB; ofidganic Molecules in

C ta ation tine froma rt,o 0 S,
MRl S e B e e aPRBBE 15 Zeg B0l Rochr SRS Sy 25
a2$1]£| rri Ing fspeedol n tZS range of fromO to 1000 RPrl\]/l

refer romO0O to recovering the
P vor aiel b, Egonrs " Q mren AP s TR Bfere Properly
embadi MBI Sne tdtothed] $16d dFUFtheralabtresction ankmtdWGd sobjected to
manufacturing a crystalline polecul ar si ev?
n%&ﬂﬁ?}&r'aé%ﬁﬁis?%?%&"f‘ (fenditigps Bich CAFUIIPD YA lefgmaolve heating of
Mih%t Y @ofRMRAI $éadfoRimix@@st tORR ElOUEL 1ohpérttdreasdssiBie with

stirring. Room temperature aging of the hydrothermal reaction mixture is also

desirable in some instances.

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

to decompose and/or oxidize the residue of the organic directing agent which may



tetraval ent elenent (Y), at |east one source of at
| east one alkali or alkali earth netal elenent, at

wo smshizesne directing-agent (R, water, and optronesdoyr/014940
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at | east one source of at |east one trivalent el enent

(X), said mxture having the follow ng nolar ratio:

Y:X2 =10 to infinity, preferably 10 to 10000, nore

preferably from10 to 55; HROY = 1 to 35, preferably

from5 to 35; OH:Y = 0.001-2o-2, preferably fromO0.01

to 0.5, MY = 0.001 to 2, preferably fromO0.1 to 1;

RY =0.001 to 2, preferably fromO0.1 to 1; wherein M

is an alkali nmetal and Ris at least one N NN NN N -

h@s(aﬁﬁétlwl iy ths_pesen ah e eYFialsupPEsaly qCRBRYIBE demkexchange sites
Akls) ). preferably Ris selected fromthe group

COI’]SI sting of Mec-diquat-5 di brom de, Me6-di quat -

di chl oThelerystlinedneolgeulassieye matsriabief thmscl@ﬁuq@may 5)6 prepared

S el i S B Bpg i o i

hygthomie thé (M),oergd godiMmn er potqsmmscmymg ax ioeli;iectbﬂ toivaldet element

6- di 5 hydrox uor, .
0P G G BN 48 OV HBe AP B 0 ok i g &1 e ()
dilréﬁﬂﬁhg Fagfalhtuogd:réﬁlaﬁéﬂmfnldﬁe j&%ﬁedhﬂ}datdeﬁzrfbledorarde water, the
c ri de, Me6-diquat-5 uori de iodjde, . M6-diguat-5 .
£ PuipirgBnal tepciios MR BVILEE STIRPSERE BB Gdnoperatios of
le@k‘ﬁthﬂnﬁme%ll&@mg%h&%; Me6- diquat-5 chloride
nitrate, Me6-diquat-5 iodide brom de, Me6- diquat-5
brom de nitrate, and any m xtures thereof, nore
preferably R is selected frngpltyie group consisting of

Ve -diquat-5 dibromde, M -diquat-5 dichloride
VE6- di qRidctantsdi f | uor|i de, MeBsefubuat - 5dii odi de,Preferred

VEG- di q}ﬁt/XS od! hydr gxi de, ld\/g)qnghgyat ) ful iat e, 1§\/§e5

~|| nllﬁf rnfr\

A L ||| CI ac Ccy Ol.llu Ol.ll i) /\l. tHeS l. MCT CTUT, IIUDI.

r ef er 399/ ¥01 s Me6-di quath o 1109P0m de | wher ei n33i d

DH @Y ioH cYstl at ed (Wi th aroow-0Bout trijval ent @hednt

OV TSRS o () SUAERg T T XU Lo

bonpr i siME@he desi rled crys2-891-2ne mol elcul ar_si @Vd.

pMher ein R,h,eozcr yst al lli zati ong.gondi ti ons [conpri s@0#-0.5

ETnpeT d LL 1T tiie—Tange o 2fronp T000C o 200G 5 or
SHE 1800 a

U
br ef er a f{E{;frnm about— 140 - and—a-
T yst al liRation timd f Mea-digoers salksur | o Mee-diavars sali(s)

DT BB P TR S o TR g ctomen
p&@freds ably fromO to 400 RPM
** The OH/ YO, of this row is calculated without correction of trivalent element
source.
***The weight percent (wi%) of seed is based on the weight of the solid
tetrahedral element oxide.

For these embodiments when reaction mixture for hydrothermal reaction
having a composition as disclosed in Table VI, the OH: YO, molar ratio without
correction of trivalent element source ranges from about 0.001 to about 0.59
and/or OH:YO; molar ratio with correction of trivalent element source ranges
from about 0.001 to about 0.39.

The following OH:YO, molar ratios (without correction of trivalent

element source) are useful lower OH:YO, molar ratio (without correction of



and (c) recovering the crystalline nolecular sieve. In
some enbodi nents, this disclosure relates to a nethod

w®loogmizdiact uring the crystalline nol ecul ar si@vBU$H007/014940
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this disclosure, the nethod conprising the steps of:

(a) conmbining at | east one silicon source, at |east

one source of at least one alkali or alkali earth

netal elenent, at |east one directing-agent (R

wat er, and optionally at |eagt- one al um num source, to
forma mxture having the follow ng nole conposition:

Si A2 =10 to infinity; preferably 10 to 10000

H2OS =1 to 10000; preferably 1 to 5000 :

Wrivale elementasasice) dingitefar thesgremebadiments as dhsdosed aniapls VI:

Q.68 e, @roo@Ho o‘iﬂ o(dé" b*bst b'lV@|ff65 eixﬁr@@s *ﬁwm%wmg OH

corréction) = Si
0YGRmoler (itigd (vmbwéucnrrmtn@ @frtnaalkaq ¢lemvtaﬁoum¢d aR Lrssﬂﬁvpper

'6@3?00 Mol NJ Ml(g\{lt orrcctlon of trl alent ment source limits for
P (5™ the

hexanethy ntanediam nium sal treatin
rthe&elmd)o&iimeutyas alsl:llozcai inorabbo Wi Q. 593r05.5.‘t ®.1o0rh, 8.4, 0.3, 0.2 and

2{ gduﬁ} v\ﬁgf? S| ngar rla w1t:hE)§td cg:rg c%toxa'} IoI ttnvafzol gl%%en{ source)

|za Ion con I ons conp

adegnRpRilatin agange ttdt@eérﬁmgeoma‘ o thenaboOe- Gaehooﬁanﬁweaﬂndna; and
crystaJlﬁéEtlon tine fr¥g1about 1 hour to

hour.s; .
AR Q1) Of B RHO P TRENEC PR I35 <ToclfBe A5 18 dper Tt is less

abRe 6k Squdl he t}h'ézgaﬁr Li#ik. @ hef @HM & O,Smblar &t (vaiftgfat @brrection of
from5 to 35. A tlonally, this disclosure rel ate
driyplsplealemenl SRS HAY S REh VLIS pPRUNMIBRSIAE STomy Oﬁé to 0.59

Sih@Re *fnbodfhetORNtRRAVRY @oNYS DSBS afbaRifaaSt @qks Wilfebhatively
the crystalline nol ecul’ar sieve of this disclosure or

napdufere Ouk @d-fyn anpthereemhodimentt hi s di scl osure, under
converghOfIHHL b@n@og gloflé}rrgh@s m@y%,%%nqumﬂem element

These and other facets of the present invention shal
beovoaed asgppafud dowen OHh W Rk nﬁQJPII P fyyidieogetieen of trivalent element

P e G o R B o S R P o 001 Dlooa,
p200ErM81,00.02h6.04s Osly it G Bzant KOV 2Thef fabliowym g6t XD amolar

Sriagé)/se (R’Etgdcl:'locrgesc’:tlgn o'%xtrngient élement source) are useful upper OH:YO;
molar ratio (with correction of trivalent element source) limits for these
embodiments as disclosed in Tabic V1:0.39, 0.35, 0.31, 0.3, 0.2 and 0.1. The OH"
: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
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 crystalline molecular sieve material of this disclosure may
alternatively be prepared from a hydrothermal reaction mixture containing sources
of alkali or alkaline earth metal (M), e.g., sodium or potassium, cation, an oxide of
trivalent element X, e.g., aluminum, an oxide of tetravalent element Y, e.g.,

silicon, an organic (R) directing agent, hereinafter more particularly described,



FIG 2 shows the SEM i nmge of the as-synthesized
MCM 22 fam |y nol ecul ar sieve product of Exanple A

wddesnBeshows the X-ray diffraction patterns ofcib€007/014940
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as-synt hesi zed MCM 22 fam |y nol ecul ar sieve products
of Exanple 1. FIG 4 shows the SEMimage of the
as-synt hesi zed MCM 22 fam |y nol ecul ar sieve product

of Exanple 1. FIG 5 shows the X-ray diffraction
patterns of the as-synthesized-McM 22 fam |y nol ecul ar
sieve products of Exanple 2. FIG 6 shows the SEM

i mge of the as-synthesized MCM 22 fam |y nol ecul ar

si eve product of Exanple 2. FIG 7 shows the X-ray
darid water.i \ba }wdtqtbfrrﬁ@l a¢actine mxtue heMEg) & eempesin.dpderms of
t ggﬂg C ;hed MCM 22 fam |y
H{B ecu a‘gflbg&e"?/ée% g?‘@ ?QS%‘?{%? ?116% of Exanpl e

4. DETAI LED DESCRI PTI O\l THI' S DI SCLOSURE | nt roducti on
Al'l patents, patent appllci\tbll test procedures,
priority docunents, articl e |i cati'ons, manual s,

hnd ot rrggacgggurrents cited hgg@gun are fylly Preferred

eotrp ted by referenceto the extentsuch
Hi scl n&@ﬁﬁg@ not i pconsi & n'PHWLWh t hd present!?33

nvent iH®/af@e for alll j urilsi@ODBns in [whi ch sus

ncor p@}@;{(@nu S per mtted. p\gﬁqw nuner ijcal | | OWeg.7.2

HEBOaL

]
|||||.o u.llu IIUIIUII\,OI.I UpPpPCel HMtS—atre IIDLCU 1ICI .,III,

angesOHYofPARY | ower |initO78-%ny uppdr linit %fe

cont enplMty®, As used in th.8oispecificdgtion, th&ltlepn

fTanme JY_;S pe~ 15 |used Hlee >SEnse escrlbe(goiﬁstne

' At | as ‘ol-i-t e FEramework paes ' 2001 As—Use

her ei n, Seasd*Rurber i ng scheP@5M% t he Pdriodi c IFABYE

oroups i spused as in CMeg-giahadshlig)gi neerMegdi‘q@uss salt(s)

53527 (1985)Ttreterm tabutar habi t—Tor phol og

a§ Il@e@PHeP{é)zrpfnmsma i @b@hk&tewfér%ﬁrmawmé trivalent element
9(?”? | I el stacked thin platelike crystals.” The term
"platéel et" norphol ogy as used herein neans thin

‘pHafTdieidd/ MQpsdfahs. roim iswialduldtel witHeutstoosdtidyy ofitrpatenb nlement

sk(l)lleedlnthe art that the MCM22 famly naterial nay
comt&in i npurities, such as anorphous materials; unit
cett sTHeawieipdht rmreenu{k/\)((\ivft%armv\mdd tsopasled gire she( avegght M:Ithe solid

/or other inpurities (e.g., heavy netals
ff\égaa?‘%ﬂfedﬁ'ﬁf“bt%ocar bons). Typical exanples of the
ncr)]n- Nul\/awzg?efsé ambbmmialﬂtemlearre@dt@maﬁmureCfaen'ysmkmmm tdaction
t he a ecu e
dP%P%glfpglpawwk@ﬁggwéeé Tfble %ﬁn %@8&2’5{3@ mplarzgfip without

48orrdcoivh Df uf@iérit RIdnidht sdrce edtigke fromoshdlut .94 1@aBlhar and/or the

Anal ci ne. O her exanpl es of
OH7/ YO, molar ratio with correction of trivalent element source ranges from

about 0.64 to about 2.

The following OH/ YO, molar ratios (without correction of trivalent
element source) are usefﬁl lower OH/ YO, molar ratio (without correction of
trivalent element source) limits for all disclosure processes: 0.74, 0.77, 0.78, 0.80,
0.90, 1 and 1.5. 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 all disclosure processes: 2, 1.6,
1.4, 1.3, 1.2, 1, 09 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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of EUO, MIW FER, MOR, SOD, ANA, and/or M-l. The

MCM 22 family materials of this disclosure are

preferably substantially free of non-MCM 22 famly

material (s). The term"substantially free of

non- MCM 22 fam |y material (sp4-used herein neans the

MCM 22 fam |y material of this disclosure preferably
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and water, the hydrothermal reaction mixture having a composmon in terms of

mole ratios of oxides, within the following ranges:
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may be di stinguished fromother crystalline nmaterials
by the X-ray diffraction pattern. The interplanar
spacings, d's, were calculated in Angstromunits (A,
and the relative intensities of the lines, I/lo0, where
the intensity of the strongegs-line above background,
10, 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 pol arization ef f&etls Viihe rel ative

TtENSIgies are gr vemnm i m tenr f—the gymbots I @Y
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1
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thvgg?wn?(ﬁl&%esaof t’he var gsr Iege en?s %g%ge%h%gfww:glét may be

adgy cFiShbs'k.m'Ebmmd’ﬁtlel‘ qiﬁeanaiEsepﬁdumg&, liteitasyre vasmeay the method of

consi dered lgﬁoad i f. they exhibited peak wi dth of about

1PEPYAUGR PESSYRRESS MIXYRY det er mi ned as 50 %

i nt ensivtiy auvakralaldnt elfniche s¢reotedriiahd Grdupe 4besef the @eridie Table
RD di sti ngui shabl e ak" as .used n.i.s

S s me e B S O SE DR e it T 06 [GERIY Mg i some

V\éPhEJSthfénét oke@@; d‘ié&ibshiferm@leofsoﬁrti@ @vqr@zgeoh@e.k@ Qund YO,
noi se | evel term non-dlscrete pea S

" phsFesaRly bt b%a\ﬁéy sqlid XRpinordrda averinithe ﬁréatﬁk Piﬁ’é‘&ﬁ‘s‘)f this

h@yéiBshra. YRAPOb Gs Bifeh,] he ise-dred YBRRA sbREOAIGHRS Préferably
poi nts either conS|stentIy i ncreasing (or staying

exhon) 36 wifécyadidssiHen, (o8- Stligpi sid @\yeﬁyg%sq minder the trade names
”RE-%%D] W;heuka%ma"gaeéﬁ,n%a" sHagKdiddadifea c 5&%9.111\/@&%?%90 wt%

peaks) 1In as used herein means XRD peak(s)
$lbca)otm ﬁQW—Q!IlﬁSf@HQIdél gusnersien obalfica) for skynplg dne sold by Grace

EQ\%S&K Q@det Bt %B‘é %F%Serﬂb{d&u fder ﬂ?é %R énﬁ{t&l IhSdrated SiO;

aracteristic o the spécies o
ceorddining abeut 8pa%i siliom .abTted sati fres Ho@mnésibmﬂ 4.5 wt% bound

H,O of hydration and having a particle size of about 0.02 micron) favors crystal
formation from the above mixture. Preferably, therefore, the YO,, e.g., silica,
source contains about 30 wt% solid YO, e.g., silica, and more preferably about 40
wit% solid YO, 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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vari ations can occur, depending on the Y to X e.g.,
silicon to alumnum ratio of the particul ar sanpl e,

as well as its degree of thermal treatnent (e.g.,

cal cination). The crystalline nolecul ar sieve

conposition of this disclosure-nay be characterized by

an X-ray diffraction pattern of the as-synthesized
crystalline nol ecul ar sieve including d-spacing nmaxi na

at 13.180.25 and 12.330.23 Angstrons (Table II) Tabl e

|1 whelrepdditioral sediedimensnaf tys @pclorie.dhe sawrca gl i GomBrises
agaé E{)te%%vﬁgﬂtséléﬂgﬁt d\% When©RO %)1@&1195 &AL sﬁ&a%gl.@cefmay be
preferably at |east as great as Y9 nore preferably
asiliceasid.as great as 110% of, the peak intensity of

t he d- ci.n ' t , 4 -

e o 50RO TR NN Al 2T ERo000RS S0y Fbic Tabl of
ditec Etsukngs, neuchbes chanmatrg rargiéet biyroan adfomyiron and/or gallium,

di ffr n pattern of th s esi.zed cr
R R A e e e
1kulpk¥ o RBydraetdhluthihalOtiin Qlilhhﬁﬂiﬁ solifkl énclilde) for BEalhgle, other
IIImherei? the peak jnte S|ty of. the d-sp n
atvater-sgiyle &8%@@# Fresopwim pluyminate, g an P@‘&t" ‘%s

oﬁsopafp%&ﬁrea&l MuRindn® afetal A8 JirBak f@en 308Hps. nor e
preferably at |east as great as 110% of, the

peak

i nt ensilthg 2bqlitareliglissaad m@tahﬁﬁmﬁﬁﬂﬁgfIV@t%guglyéﬁhmm sodium,

Aggt%gmﬁs callfifn CoY SiRhLdifB. MTRE QU@ o hUA &omgﬁlefahmnetan

of this disclosure may be characterized further by a

f elementistadyentagroudlydisang metahaxideemetal ghloride metg fipgide, metal
s&@atéB Sﬂi{r?t@? ?rrﬁetgp gfu%lﬁgtéet'[%e pﬁﬁllx‘\ﬁn sUﬂx?ce advantageously

crystal l'i'ne nolecul ar si eve conposition of

dibsiok osdiuem nydrépade hvar scetivn | Zeriinage. a"ﬁh@(afl@y metal may also be

di tion r C L
AL WA AiED) LR SIS A LAl AL 0%

I i st ed In soffiabingbdduments 'E:dbhne declél'sabi‘. ah¢ ‘M MOxremE. aMe$i0; molar

SEPGE i SR OB AL, 98 .

Whigh3vade of. 06, pyeldrably 1, and optnonally 0.5. The M:YO,, e.g., M:SiO,

%rirumlnum

molar ratio ideally falls in a range comprising any combination of the above-
mentioned low value(s) and the above-mentioned high values(s).

In some embodiments of this disclosure, the H,O:YO,, e.g., H,O:SiO,
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, K,0, RbyO, Cs;O, FrO, or any combination thereof; alkali metal
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USP 4,954,325 is shown in Figure 2. The MCM 22

nol ecul ar sieve according to nmethod of manufacturing
of USP 4,954,325 has a thin |ayered | ess defined
hexagonal pl atel ets norphol ogy and an average pl atel et
di anmeter of |ess than about -27am determ ned by the
SEM (Figure 2). The mpjority of the platelet crystal
has an average platelet dianeter of |ess than about
0.5 mcron ( . The as-synt hesi zed known MCM 2
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di scl osure . 4 _and 6 pref bg has crystal
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e over surrace area nmol ecul ar si eve may
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usi.n ad t .
Sy TP B 04 R LFPES g e
nay tisetoall muleﬁb‘éd’ eismegt addedop thé redmgion mixture for hydrothermal
Brunauer - Enmett-Tel | er (BET) neasurenent. The external
sfPf'A¥ area is calcul ated by subtracting the internal

surface abme émbeditneatsov ks |dislvsues; ethar@H" msw@do&w Si0O;

t he, Brunauer - E tt-Tell

CPPLTAITS FOERDEELP I 2P T Oa e PRRGREprLD |y piomally 0.1

t i 5|hdghsc¢|e§ ure. O;fﬁ))‘e(:fbﬁ:b[))h?,rz&ﬁi eptichatly lI?{S arrg:r eten@gle.g., OH
total surface are m.of the external an

t iR BPRE R el Bllaa8, R eroSRTPHE S Y niTBfation of the

MebARGhetfor2t a0 &al el Bnd B AW &-mddtiohed Righwallies@).er
than 475 nR/g, and nore preferably grsater t han

e/ g. PHresHER @ReH, R 19ompstsys plalapingnendl SN B %vgexamethyl-
(@fst StnefirH AP @Megfdl Wai-s) §|Al§cé £S5 Wi&-dB¥atbesalt of hydroxide,

characterized by the ratio of the external surface
arcklaridg.promide, fluoride, nitrate, sulfate, phosphate, or any mixture thereof.

In some embodiment, the directing agent R is selected from the group
consisting of Meg-diquat-5 dibromide, Me¢-diquat-5 dichloride, Meg-diquat-5
difluoride, Meg-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, Mes-diquat-5 hydroxide fluoride, Mes-diquat-5 hydroxide
iodide, Megs-diquat-5 hydroxide nitrate, Mes-diquat-5 fluoride bromide, Mes-
diquat-5 fluoride chloride, Meg-diquat-5 fluoride iodide, Mes-diquat-5 fluoride



nmeasured by the t-plot of BET nethod) over the total
surface area of preferably less than 0.15, nore
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| ess than 0.12. Fornul ati on of the Hydrothernal
Reaction M xtures Synthetic nol ecul ar sieves are often
prepared from aqueous hydrot hermal reaction m xtures
(synthesis m xture(s) or synthetic gel(s)) conprising
sources of appropriate oxidegs-Organic directing
agents may al so be included in the hydrothernal
reaction mxture for the purpose of influencing the

production of a nolecular sieve having the desired )
smtr@ter, Mies-diquas-Suedoride bygamideiMescdinyy-agitiptide jogide, Meg-diquat-
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especiall'y t contents thereof. Such recover
nEayio] rangé¢syiomi 4 tqe'f ivalye tof . QQlyﬂefle@b&hG Oxaand aptiersdly .1, to a
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re un resi"du ernal reactlon
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reacti on m xture_containing sources of alkali

al kal i te Y&l rienundarsipod By 2 Pegson gabiedidn dhe 36t 5?& ithfysynthesis

Catik@fe hain@%iBfmpetitibh iwielif ke ﬁio@dﬁﬂﬁge&as&hﬂmssed above means
al um num an oxide of tetraval ent elenent VY, e.

sthat gl synshessy guiiee (Srhe Arodust iof gnixégn pddingr Esahti e by any
Wg@n?%‘i’%ﬁ%hﬁ{ | Yocthes Ghixe&d; whRELiNalLER prédiRt has a composition

r ot hernal react| on m xture having a conp05|t| on, In
t emrhsn dhhe madlar rangedss odiseussategbovg thienproduct of mwngg adding,

r ?ngﬁﬁg, or by any means of providing such a mixture may or may not contain
individual ingredients when the synthesis mixture was prepared. The product of
mixing, adding, reacting, or by any means of providing such a mixture, may even
contain reaction product of individual ingredients when the synthesis mixture was
prepared by mixing, adding, reacting, or by any means of providing such a

mixture.



Table VI * The OHV YO2 of this rowis calculated with
correction of trivalent el enent source. ** The CHV YO

w®tooshize3sar ow i s cal cul ated w thout correcti on BFfT/US2007/014940

trivalent elenent source. ***The wei ght percent (W%

of seed is based on the weight of the solid

tetrahedral el enent oxide. For these enbodi nents when
reaction m xture for hydrothermal reaction having a
conposition as disclosed in-Pable VI, the OH rYQ2

nolar ratio without correction of trivalent el enent
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Ohdur 1§ R60¢300 ¥elrsTBpAGnal S tvieh é%matnhn ©00I40tR AN, Of
trivalent el enent source) ide falls in a range

bet weeR heisylieTndhcofrysials %cﬁ@@arﬁ@ﬁtfr%ﬂéae ligitisk and pecpyered. The
aBlQ)cétmfeQﬁ‘e?y gfcnddaea,aggmg “JERBL] SRRd ¢REsH tHn'ElaltaﬁJres(QZTC) or,
| ong as lower I'inTt i's l'ess than or e(fq
pre erably, at a moderately elevated temperature, be re the hydrothermal
treatment (“hydrothermal reaction’) at more elevated temperature. The latter may
include a period of gradual or stepwise variation in temperature.

Optionally, the hydrothermal reaction is carried out with any type of
agitation, e.g., stirring or rotating the vessel about a horizontal axis (tumbling).

The rate of the agitation is ranged from O to about 1000 RPM, preferably from 0
to about 400 RPM.



the upper Iimt. The OH :YQ2 nolar ratio (with
correction of trivalent el enment source) nay be present

woO toogo13asount ranging from0.001 to 0.39 in oNECT/US2007/014940
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enbodi nent, alternatively 0.01 to 0.35, alternatively
0.1to 0.3, alternatively and fromO0.1 to 0.25 in

anot her enbodi nent. The crystalline nol ecul ar sieve
material of this disclosure may alternatively be

prepared from a hydrothermal-3peaction m xture

containing sources of alkali or alkaline earth netal

(M, e.g., sodiumor potassiun1 cation, an oxi de of
trivalent el enent X, e.g., alumnum an oxide_ of

tetravhl @me embpdiments, ﬂz@ gystalineraglgculamsigyeyafnthis ¢igglosure is
dif Q\‘ZEM‘ and %nﬁ?ﬁrrﬁﬂ Ngf §&he rﬂ"éf‘enf}ﬂr EhGotieh%, the crystalline

descri be ter, the hydrothermal reaction m xture
herelasylan smlmfshusucbwlosurﬁ camprisesfat desst opgyof YECHF22, MCM-49,

W@ﬁ ‘QIH Fkﬂl b WLRHe Q3 X M%gﬁﬁd/oﬂﬂ%ﬁ 2 land/oFN8CM-ss6,
gor calc ated wth correction o

t of a/aiuephaseloéM(EM -22wander MEMIAR, DdOr N IZMeH6L hi' s row

is calcula t hout carregction of val en

Sour ce e aaSiteled Pt PR i Pcptr e B rvea

Otvaiiied wathghatedf atidier sloied d Thetdrghrallingl meleealntsievi filémed by

For these enbodi nent s en, reacti re for .
el ak s e e ST PRl e A realuién, such as, fon-
dbichhASE dhith miAdhi8m\alt(s) f(@g ehivhoffuiydFoxidd, laghiédif@Utitrate,

correction of trivalent. elenent source ranges from
aBBmOniNT 4 chiprigso LsMMORHM osulate: CHYMOERIM PRPSPRAIE] gor  any

%érhbn%&?melrm) Qhd/bf ééléln@t‘ﬂ&n Rl S{TBRIdaBAYEGSDS O_Bﬁ&@?é g, air, gas

from about 64 to about 2. The fallow ng
r #ithes w/g@mgmlabnafﬁ$5@m 9foefe%¥f=r than PeiFar) aénéf?mmraturc of greater
Sgﬂﬁcﬁ)\)%@rﬁre at ll&i\é‘? e?e[bl p at legst(m()t"@ob‘rﬁd most
correction of tr va ent enrent source “fimts for al

dpwre@uraelqastoﬁ&@es 0. 74 0.77, 0.78, 0.80, 0.90, 1
a&gtaéES§San'|&h£ !JO?!A QlWI ng OHV YC2 mol ar ratios (w t hout

nt el enent source) are useful
u pper @HhnvGRrynad] the moastcublr Sisvehang/orczotitest ingarmaf of production,
p r 0 cgggn aggr%g%ac%{n%%ﬁoe% glmngfgéxlgrognegésgldl ?S]s%lfjg%}j the book
G"]\Aomlamﬂlaf/esr atBrinc{pled b6 Byndasiseabd ddemffichtionval (@ntSzostak
el,enent  source), i,deal | | | n we
oREBE ¢teas b heiereistiel hete 1 SIS HE Rppiion o
t kol esigwRi] ia&ﬂﬁﬂhdiﬁpﬁbtdriial’ﬁi, tchiefbo si]tﬂéga\ﬁnﬁlherrﬂ eilleate and
limt is |less than or (ﬂual lg}ﬁthe pper [imt

e
CRYMYBHTRSPS: PAYS PPt hirA‘se A5Gk pingis o pumber of

e|FBHo Wi 0 UbGithg MR¥hMGuéd, EISIeN tspiay anyxagwmmrgarmlegzmg and
fromOQ.74 to 2 In one enbodi nent, alternatively

0.8
2extgsier have PeFy and gre; being usgd i pradige WG%HUW%IB ¢ form
08f, 1ol &xhndOl BpferRAP PHAIRAL -exitiBates] bONEEH An@HYafBs of both

nmol'ar ratios (Wth correction of trivalent elenent
micropores and other types of porous materials for use in catalysis, adsorption and
ion exchange. A summary of these techniques is described in “Catalyst

Manufacture,” A. B. Stiles and T. A. Koch, Marcel Dekker, New York, 1995,

To the extent desired, the original metal cations of the as-synthesized
matertal can be replaced in accordance with techniques well known in the art, at
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



source) are useful lower OHV YO2 nolar ratio (wWth
correction of trivalent elenment source) limts for all

walk®ghesy e processes: 0.64, 0.65, 0.66, 0.7, ®C16$2007/014940
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0.80, 0.90, 1 and 1.5. The followi ng OHV YO2 nol ar

ratios (wth correction of trivalent el enent source)

are useful upper OHV YO nolar ratio (with correction

of trivalent elenent source) limts for all disclosure
processes: 2, 1.6, 1.4, 1.3,-31-2, 1, 0.9 and 0.8. The

OHV YO nolar ratio (with correction of trival ent

el enent source) ideally falls in a range between any

one of the above-nentioned lower |imts and any one of

t #r8ivitlyolfpe cain; ytkacarbere conyassips reagsiongnghess inglude divdrogen,
it i T

dF el nfias %’%?%&%'afﬁ@?%ei??o#‘%?%ﬂ% Cipupsy 222 of the
ePemsiit Tadaof 8 Blapebts. present in an amount rangi ng
fromO t:

2. "ol ¢ TP bRyl OlE B TRL PP s aRLbERE bk Rty hMcn-22
tfanﬁlylmbhcalamsl&&e whéoeinpioyed efther asrqrsach;btbeneor as a catalyst in

nol ecul ar si eve.nmateri.a i scl osur

% AR PRIRP B SBPEsePR AT o e A BF SEREF Rafe ek least

n])éﬁlb!ﬂﬁ TOt&A Bé 0GneSOUhERgab aakipbiatude ltheabngEoEagJ; R00°C
sodi um or patassi.um cati.on

oF 07 Fatb Al SrioRire R g S AF G 2 B awsgperi sub-

t Sl AYRRNGr QlpeFBIMospherte gre,ss&bé frQilg., BEwEg 30 ©irdulds and 48
di recting agent herei nafter nore Bartl cularly

dbews blg degrsg oj{,élpgydrap% ‘%W?E}trﬁ‘é Wdhe rpééﬁ?f‘?agﬁ of weight loss

meﬁtweetohm@ Rialawe Qéést bPﬁ mblRchIgf rgssevefsamal@ o 39588 under
oxides, wthint foll ow ng ranges: Table VIII *

Tﬂewmgxﬂrfm"@f)gftrh(lsssrtbw 040d &P@maav@oprwsm @frwmef aagor) for 48

RS DA ft L o TR SO Sp T S ey

splacihgithe siibedimh ve¢tanre,rttut exonirr tﬂmes smsml@égo obtairhe sufficient

vari o nts required in the final product may be
ﬁ?og? (}f%e’ﬁg&a"o%ommr cial use or described in the

|i t er aWiies, used asaycatahgst bt hthﬂﬁnqomlmnm iseme of thikdisclosure,

T PR b MO T2 FpifE il ity e s PE BferS6y Si88led 0

Etiemal Sseatimenttoasmsie pador al d)‘f@hy gegarmwmlmnefme alpysyalline
silico

I.Ln so enbodi nent s disgl,0 t he
S B et i S T P ue: Pretyably o MINETY i Rafgeutar
k%8 Qlah AIs¥@®R isBd & deatal it @binginttd mnslhyﬁ@ratv.mmwmgenatmg
of thi's disclosure. Wien YQ2 is si I|ca the use aq

SFPmpenesd shek 23 SHRESIS: NEPRTIEre Aty hderyal  rhsp uih %‘%“Eﬂ?' gebalt,

S thichAume nfhngarfist,| §2a $8bK M¥taPaGSS&ApIHRAGRH drifRlhaREL where a
names Aer osi F’ or Utrasil (a precipitated, spray dried

s hydreacnatinnziehy drgeennsion fouctinor ¢ be eanformed. Sycl semponent can

cgl PSS fwsy | € 20-drPfatBt AN, e i q h
QL maglgL Dg(éljrﬁson urgtrz})ey? t%e ét)r}ge r%%ar‘re Ludoxe orn Si | mo the

( aonppeemlgn tatheexigpt p{iregp S @lement, e.g., alummum is in the structure,

impregnated therein or intimately physically admixed therewith. Such component
can be impregnated in or on to it such as, for example, by, in the case of platinum,
treating the silicate with a solution containing a platinum metal-containing ion.
Thus, suitable platinum compounds for this purpose include chloroplatinic acid,
platinous chloride and various compounds containing the platinum amine

complex.



cont ai ni ng about 87 wt%silica, about 6 wt% free H20
and about 4.5 wt % bound H20 of hydrati on and having a

wokhSk® Si ze of about 0.02 micron) favors crySit/es2007/014940
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formation fromthe above m xture. Preferably,
therefore, the YO2, e.g., silica, source contains
about 30 wt% solid YO2, e.qg., silica, and nore
preferably about 40 wt% solid YO2, e.g., silica. The
source of silicon may al so bé2a silicate, e.g., an
al kali metal silicate, or a tetraal ky
orthosilicate.In additional enbodinents of this

di scl osure, the source of YO conprises acid, of

th
t et r avRhepbows srotallipermolegdar siepe.j Rretarah! zéaihetM@M -22 family
Sinblet@laf QN E ees‘fi@é’naﬁ? in lids! L@, Qﬁlﬂ%ge% dnd AnbhiN@ €tns can be
el ement sel ected from G oups 3- of the Periodic
Tedsleiciglly t penvErtedeior enotber Homn by uhemeah tragiarest Bhisohermal
2RRent ;s%gé%gﬂ gérfgﬁﬁéq $heaBhE bRE QE# s ggdgms&w Brertfiature of
satl lehstt F08C foy cht dxtasd lahumm and @etherallylnotilonger slar ¢@30 hours.
er. yater sol
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abtumsﬁh}dﬂcl }Srefmﬁbpﬂ)ﬁedleed ﬁ)li' rédsoind dsﬁmmemahce G’ hg thermral trée@ment

fo The al kali or Ika'o h ta

cRer Tl 787 TR F 19 Ay 28 S T OB g g product
C@' artidBlar®) udER@Nashe! Blital-%ﬁ oTQErtaiR l@fdr@ﬂaklﬂ:lri cdivenliddehctions.
earth netal elenent is advant ageousl ng net al
okheighermatly tregiedgrpduct, apegpl rv%ﬁslra%ta‘ %fiaqgegmnﬁmomum

NRdrfds, I pak@duBarl PlUseTBI @Al th@lchidl AR ST ceftim §:RehieNt $QUyERcarbon,
advant ageousl y ‘bei ng sodi um hydr oxi de or sodi um

afviersiere reapkiens| Ranilimiging| exsaples 96 weh rigpetipnsdinglpde those
aﬁi&@ﬂb&{“:ﬁ’\ﬁ <) PAlent tb‘éoseqM byaheat 9,078. B4, 4, (4,992,611, 4,956,514;

anmoni um i on. some enbodi nents 0
df*é)éll,@éﬂ,r é, 982#093M4YQ§2 25 94 96M5§ @9%5% FR5R 66 2R PS.615;
f 0 I f 1
ouroRLT o8, Hock D 4 LT R BT 20ps 4 P68
aﬁ;@Od)ﬁQB,o‘had)l 2811 55012T0ue> MOY@67055 §19,666:5,09,604;and 5,013,422,
ratio. |deaII ran IS n
S HSPTRS, %ﬁi ]?eﬁ%m fer% 9 one mIJth)’SV (é/eglgru@ %) of fhe ¢ Gagalytic
abavgerizent i oned hi gh vaI ues(s). In sone errbodl nments of
thi s discl osure, YR, e.g., HOS| | gr. .
ot o TRRGRSHIS Brtearc By Uk Dag; Frenihecran 5 cffed e wide
OPri ¥ @ Ipirtitll sikes. thb@hy\sgédkeng}fthé.ﬁﬁ)@i@les raefberialhe/form of a
5000, and o |onaII 80 The H%SYOZ, e.&., H O Si h
TBPien A A 'gzokdg IPEOGUSL. SUFTL AY 81 EEIHTA S Rfasgywhere the
CoathiySaid b1, (sheh AROUE cRRIKIGNNGE drgnaNadiebs Jexalged before
t he above rrentl oned hi gh val ues(s) The OH : YO2 nol ar
r dbiiRe evpariein digsd andcthepaxtidetly  val ent el enent sour ce)

as usegpk Qr)tshdlﬁnéjhr%@écgﬁi‘r' %f%vék@?§f N dikO16bue Epre RIrARE tHOMCM-
of acid in the reaction mxture for hydrothernal

r éadamibn malecylay sigviet)] mer fe pabes Hhadseebanbisarh apfar sgparating
hXP'feQQE'oﬂ@ c %Sﬁe,{t‘h&#@ iQAEL bpgni/rmt)(ﬁ{e“{sqnftﬂé vapor or th$ld phase

hydr ot her nal "reacti on V|ded e total nole o

eheymgt ddfidedial osarheon edmlracmnsnmxt with freppedty do otlise rcmysitalline
r e%(fecu?ar sieve(s) of this disclosure. Therefore, at least one component can be
partially or substantially totally separated from a mixture of components having
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.



The hydroxide (OH ) source is advantageously al kali
netal oxide, e.g., Li O Na O K20 Rb20 Cs20 Fr20

w®@5008013680M0I nati on t hereof; al kali netal hydr opdEes2007/014940
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e.g., LiOH NaOH, KOH RbOH, CsOH, FrOH, or any

conbi nation thereof; amoni um hydroxi de, alkali earth
nmetal oxide, e.g., BeO MO CaO SrO BaO RaQ or

any conbination thereof; alkali earth netal hydroxide,
e.g., Be(OH)2, Mg(OH) 2, Ca(®BB2, Sr(OH) 2, Ba(OH)2,
Ra(COH) 2, or any conbination thereof; oxide(s) or

hydroxi de(s) of any element selected from G oups 3-

17, and any conbi nation thereof; and organic

hydr oxl ere¢@ytallngarolgsulapsieyess) §f thrﬁfbﬁﬁ'@ﬁwwu?fssabaeﬂ@)MCM-
hydEQKing %&écu%me‘%%zmksaaﬁcl()@reU&%%s‘eﬂaltalgecatalyst in a wide
synthesis. The nmolar ratio (wWth correction of
tnang%IOé progskense imclwing @a)ar@mms@&effsns ahd diydrosarbeguganversion

t e
r o? %é(r:% q‘r%egc @ES %('Fh dr&faggo ?ﬁl‘g&%lggrﬁgéésrgésc “fhg{lh are
ies°feccalvellyl edtalyzd/ byuliter axysiatigpet hrodecujarnssve(hle ofithis difsclosure,
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hatahitsiratits with oR€baord 61his ¢l yticdlBl acivk eulﬁsﬁad&y:dm@kldﬁg other
added to th reac I on re for hydrothernal

reyetelligh ca‘?FVétsd—'fC ‘\d@th%nk‘gf‘wf'ﬁ%l o (wWth correction of

t@i) val grylagbs GERtorsAW BRIrodagborsh /e Rheenes alitilloag @Hain olefins,
based on the total npole of hydrOX| de after correct| on
di vi de®8hyCw lefint with feacgiopreopditioandptiudingetndigdpfy or in any

react i QfmbinXhist, & t@%em&é Q)tfhﬁfnﬂrﬁbo&%al@t’(t %‘abdlﬁ mp@ ressure
enmbodi nents of this disclosure, the YO2, O—Ip

. Si q 20ffrar amulsl rafgeyt 20290, kPa- @\ﬁﬁhfalua@ afoeg'ofo*lour'y space

pref er ghbYind: &L o‘?r'ﬂda%m | ORI Yo Oadout t S0dd mrgha}{&“ Mf aromatic
of 2.0, preferabT and optionally 0.5. YQO2,

e.g., mroar@)l#oleﬁn mateu wtip dalrom dbgut 3/l to %bquaﬂgél to provide
conpr i Fo)ng gi@%’ﬂg}q bx%héso&{l% ctag%hiasgﬁyeéaFﬁys%@;b%Qtedqw provide

val ue(s above- nmenti one
Di r ect synghagatetergerasinpr i ses at | east one of
ent aﬁ)edl am iy

( iN,6 Nay&%wog?o%éag%gpg lh-édr]()’c%_é)%n% Wit gasfoys Ptérfnn? to provide short
hydr oxcleten ﬂhi'lomdilﬁatlcbbon‘mpdmdst Ieugr |ttie alkylamm ef benzene with

sul fat g, osp ate, th

abod HRVISAE RS g prels netmgas et SREERTL: sNPEM « igludine,
g(rjOUp gRInsdedliyngr of ah&@odibﬁha’ﬂﬂon5adbhbermﬁe ofMBom about 10°C to
-diquat -5 dichloride, iquat-5 fluorlde,,,

- di quaf® B G20 BAPTENNE- - of gfaﬂt SBoud fHa WP, SR kPa-a, and an
- di quakromatid! Hyat&ard¥abwelightiRburby §iaat tvﬁﬂi:ﬁy (WHSV) of from 5 hr’!

Me6- di quat 5 h\é?[oxi de brom de, Me -diquat-5 hydroxide
chl or i #e2boye8Y B Guat - 5 hydr oxi de fl uori de,

Mafiy di Gl tarion WdFQSintie | QiltdSing Mubs@hGialaguan itk (T Xbdene and
nitrate, Me6-diquat-5 fluoride bromde, Me - diquat-5

fl uori géuq;m with fuel gmz@nt@pm@; glefipg, it pr@élqeomt@‘eaha mono- and
Me6- di gpé‘llvéétefél Wit G’@i&h%f a&ﬁw&ht mcﬂﬂﬁﬁl\% nﬂwlgﬁél@e or in any

brom de iquat-5 chloride i1odid guat -
chl or i demhingrion,e teMpBratirgedtir@n jabelitdd S6¢ csmab@ut 455°C, a pressure

{vﬁgr di ?{"ﬂ%m alg)ru{’ nbﬁi(? t@éMuQ%%OO 3. aQWVﬁ'SV Blefini of from about 0.4
hr' to about 0.8 hr', a WHSV-reformate of from about 1 hr”' to about 2 hr'
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



A factor affecting the cost and the product quality of
the synthesis of a crystalline nolecular sieve is the

wa@rosnizesf the directing agent (represented bypdhesionéd4940
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; €.0., RRSiOnolar ratio). The directing agent is

general ly the nost expensive reactant(s) in the

hydr ot hermal reaction m xture of many crystalline

nol ecul ar sieves. The | ower the anmount of the

directing agent in the hydroskhermal reaction mxture

(low RrYO ; e.g., RRSIO2 nolar ratio), the cheaper the
final nolecul ar sieve produced. In sonme enbodi nents of
this disclosure, the RrYQ2; e.g., RRSIiOnolar ratio

r angesammBHif dubeohse stogks Bithgeamion copditiepa icjudingandixidyally or

Opt I ong C{Ar% c%nilbmatfo‘ﬂ 2 1dphhatvdd 6’fefr(9rf1 ago&)t ldébéft@ 5@&]&260% and a

pt1 onal 15. The Rr'Y
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eact | B RinaRa & EaweRing oL fra b e 200 i FRA B8 G pressure
cont i NgPfEYabolt YSItado BOZ)EkP&Khdaﬁ‘d ¥ sdtall WIS b frofri aBuol hr' to
t he crystall|ne mol ecul ar sieve of this disclosure may
vary wrRtdfAdTrat ure of the hydrothermal reaction
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It wll be understood person skilled in the art
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the mokgh, LRRNP8SseSoALRGHIERE ARV GrelRANST hlae,t aﬂon@no to about
synthesis mxture is the product of m xing, adding,
react i h§0000(Pay; any neans of providing such a mixture,
ei r QUG LD n t

AT BorAEod 86 ik Hefhel A0 PhRE Mokl [ H8 tube range
m Xi nghydardchrhgns Medx:teaqun monbylomymcﬁsdmg oﬁdlptduallnllmgm any
such a_m contai n | o
nar edrShpelfurE tregis At SR SR o R Tty a7>°c and a
The pr pd:aatreoffrmmbrmgt SMdjawutIMkHagg, or by any

en cont ai

b R AT CG T I

synt hebsoiingipsinig Sbm&bbnewedubmemnm l’di@btllﬁ(idad’di%asohne boiling

reacting, y ans of proyvi

mi Xt ur @n@ﬂ%ﬁm iy 3 fe Bt Ayar BF'ﬂEr‘%?’{é@a@t faaﬁ?wwﬁsr'@r sieve of
may COMididikcRRER B YShBingtiod twithSa WYolipK 8OMN nielatas catalyst with
seedi ng_a nol ecul ar sieve synthesis m xture frec‘uentl

has befETeet theredonbleing reasHon kudrpicant Alage HEPBEFPIHE Betfe also in

parti cL&mBindfo®wilthg c%@,sw@ho Aval, disNgra e m@eréaa‘ﬁ%r, @Rditions
organi c tenpl ate, accelerating synt hesi s, and

i npr ovinedpding indinjstuatly o infnp combinationa? tgnapasatupgaf from about
i nt endggO"U t%r%wg{ KS§°tp§ prés%u% réth gggl!lt' !ﬁﬁbbsto %B?Ethf $00 kPa-a,
di scl osur e, e synthésis of the crystalline nolecular

si eve Rshydaegeni ¢igtudatiopyof frenprbewntE tf aboutol! Hifoliter/Ziker and a

w% p }, . t 9 ed. croystal s
based gﬁﬁ hc%gl ‘yﬁg%m"" of'tgﬁé‘ ra eo(rrr?raﬂ\Ml {%Oelfr(n?nt oggyde’

( 6xYy. , astdmbiadtion hydrocracking/dewaxing process in the presence of the
MCM-22 family molecular sieve of this disclosure and a hydrogenation
component as catalyst, or a mixture of such catalyst and zeolite Beta, with
reaction conditions including, individually or in any combination, a

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



of the hydrothermal reaction mxture. Usually the
seeding crystals are fromthe synthesis simlar to the

woneswiese they are used. In general any for mm@fr/t$mo7/014940
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crystalline material may be useful in facilitating
synthesis on the new phase. Crystallization Conditions
Crystallization of the crystalline nol ecul ar sieve of
this disclosure can be carried out at either static or
stirred condition in a react-66-vessel, such as for
exanpl e, autoclaves. The total useful range of
tenperatures for crystallization is fromabout 1000C
to about 2000C for a time sufficient for

cryst al 9900:0iabgut bl 90k Fa-a antddS Y afeem phew Q4 &yabout 0.6 and a
e.g., fif &U%é}p&%ula"t Jﬁ%frfr&ﬁam%tzs@gb&wsa lit@Afkonal |y

with agitarion of O- rotati on per mnutes (RPM.

PR er egatbyon oﬁ@w}mgmtbfoletfmp@ pervidemixegrethers, e.g., the reaction of
crysta [

ati neLneil‘é?LL?\);th '§?%{t9'cmr %8‘?%‘{ 159,{21 at igbeutng’t @‘Q o%:{e u,;rl1§a9 - &%l cther
t enper QITBE) uarsidor ealgxyl nﬁertbylh alﬂneut(TAMbuvltlt gomixosion 200ditions
hour s, g .ona

I tat | on 0-
Ter eaiRidiRg Anodidafi of fhiPiaridn’? derbdthuure of from abou
and r eQOP@fo&ubouﬂ' Z(WG[ o padsire omﬁy)m oo ud&bo&mZ@(gﬁOrig’a -a, a WHSV

e 00, L5 b S SRS el 2880 L, i sowe 200w

bef or eahdign b ERa1E 8l mblae fledRatio Of Hysiradbbied. Ml to about 5/1;
reactlon ) at_nore elevated te erature The | atter
ey i ntalude dispePPBtPraHoy rHd dto o PRSI Te C9dFGa iy reaction

cint e"@@ﬁcﬁﬁéﬂsemcgatdgo rﬂﬁdlbﬁdual‘m &r Y @h?tﬁmtlohe aGtipérature of

is carrledoutvmg a}é §° agi tation,
stirri fIgmMoAbeWt HET Ao taheut, e3XE Laamfsﬁﬁur%oﬁéme}h?‘ﬁllm to about

axi s “72'(56)&( 29) 2 h Bﬁ)g@% dx%t:axrbiaﬁ kl:ahd op fx’o?n 5@61%0'@0 added
i AP

fromOtoaoui preferab fromO tq about
400 RPhydnegewrte aémidd)l andrit WHS Vhef érp;mlmun Do alaut 3P hr's

ﬂ]’ggonge rgaén%ndéfst%kﬁﬁxgglﬁadeﬁ 1@&1% Crys L{n}i m-?sgb@rlyiphenyl)

erred e
nol ecuperpisiiewaeidof.et thiuprodérs dyosacteng (mputlys bsnmne Ivethspropylene

o oot BB G AR 2 A LA ay%o%%ﬁésgﬁéww o
of MCMbRidatiamdf the aMokbio thanﬂfrmpohﬂiwgﬁérbofhbc midi ecul ar

UV PAC ST PSR PR P BBl i neroycrc
cryst aﬁbbﬁﬁeaWGEGMhﬁtineﬁtsaViQ)ré;ﬁHrm by dggsyistatpare ptacaally salt-
may be _recover.ed %’nd subhect for furt he§ t reat ment

such afeei BRENEhahGe W HHg 23] {7 Syermeng Patent "No.  DE

ammoni Bre23)e930MicEforACIE I rel Hekdih Bl QefetdiONI UM
chl.oride, ammoni um sul fate, anponi um phosphat e, ?r aFB/
c65B) nas ithn abRebER) foramﬁwmsa¥ értﬁaieparf‘wsﬁ%ﬁate 2,6-TD1) from

oxi dat j36ened NOBDNE B US. PatendND. 4923807 McéfpofdD@Rlirely herein
partial pressure of egreater than 0 kPa-a) at
¥

a
t enper Ry ueterericegwhisredy a frgd Mot cqwm%%&éyﬂa! apd £s4-TDI is
3000C, gRGEeR r\aﬁtlﬁ{h@tﬂré/seﬁ{ M@asi2 éqg%o?er&glaFQQLe 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 isomers as in U.S. Patent
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



preferably at |east 5000C. Catal ysis and Adsorption A
sunmary of the nol ecul ar sieves and/or zeolites, in

wda B0§B13859 producti on, nodification and char act@ri/ghean4940
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of nol ecul ar sieves, is described in the book

"Mol ecul ar Sieves - Principles of Synthesis and
Identification"; (R Szostak, Blackie Academc &

Prof essi onal, London, 1998, Second Edition). In
addition to nol ecul ar sievesjéanorphous nmaterial s,
chiefly silica, alumnumsilicate and al um num oxi de,
have been used as adsorbents and catal yst supports. A
nunber of | ong- known forninzétechnl ues i ke spray

dryi ngandéer; Meiiegs tabsosb ithe A¢-HRl fellewed by eCqVAUBE iags A 4-TDI
and ar §y Bgoﬁaldﬁssﬁh heso%é?ﬂ' H&@ermm?hglugwn@& lafd t he

formo or exanp e, sp eri cal par icles extrudates
pedviet i arptodesb| fot gleoteatiog hhmcbm}soﬁ@ﬁelan@lf at 9209 e bottoms

of PO RLK; rﬂﬁggtrain%dsfrggr tHE> 'E‘athl'f}ng a(!o?]lv);lx%i o?%&ﬁ&ﬁdl a8 gasoline

and i on exc hese techniques 1Is
descr i aithi aomﬁia;(eal gcsﬂtaduhg uﬂhaoclumm tontainiBg antdnes femgtlon with

Marcel De
ext ent g{f@gé%ave [ Yoaa ){Sg Olf aFle %%Sgp#%éllglg 22 f%qnl%' hmolecular sieve
as- synivitasd Epdtog@iatioh aheteiat bendigpisaiveliding, aedioiddathg er in any

W th tech i ques well known in the art, | east i o
part, BYMPHAIR chAFREAIN oSt P thad gl upafigu dgs-C and 2

repl aCbﬁ:@sd}@bf 6M db@)‘é{ mshetorm;oa{ 2200%Paby/dr ogen | ons
hydr ogen precursor, anmoni um | ons agg m xt u

t her eofn apgnihadiment) )‘/hepF@‘Is@“f'@dm@éf{cPl?ﬁ@%’F tq‘fo‘%‘éS disclosure,

WhictabiFithMAEMEL Bl hofedbifat Vel ¥(s %efthc;se&fsabgnre may be used
dr ocar bon conversi on reactions. ese incl ude

hyUP@gé‘iSCS that coepipdprenphenol aph ketapeathat grroggeduthsoughitenzene
l@ Fﬁaﬁ@#l %11&9&18 fgrrrﬁ%mq of 'iltkealﬁ)ﬁi)h%hg h}@t%b@ro%detarﬁ@ cleavage

I ne | ecul ar sieve
doﬁthleaiéludbeanmeshﬁdTamrymdhenmheQQl #ruhkqtfyn%h éé‘m Eﬁoccsqcs the

ggrggﬁ%yusnt%h BieEiml %@%g ok BGL AR A %Pa%;y Y MM family

I'n an organ conpoun coh ersi orr process
shmwcdlabelegre(seroﬂthgs diechydnatzed used i elasﬁrqmasltdn, ahdtyis, benzene

[ aetEr. BogReSpotehos0de PaPakHREGERHAT bl fhggne and
apfopgrenal atre chmngnm do a;ﬁheabrm\a@ heeione, debahavaph€li debns are
r-a ur.e r e.g,, hetween 30

o STHeBEs B ool o PeTS T stPhe SHh s it GErtsiod dor cxample
WﬁﬁSMéﬁﬂltnbx)(alt mlﬁeﬁ@em(?yepot)(l)moimw |U_Eﬁ$erfee|;ﬁ61:)yda1d and C,4
the tota a nol ecul ar si eve sanple at . .
59i5fes GFF‘d%‘?“VF%Bé\n“h@ 9. Mg TrYL STHLASOmBOThiERa m i
Padsei @h B ESWR BY c‘éﬁt&ﬁloﬁﬁtﬂ%ﬁenf)pﬁnéacaﬁﬂé %o bis- phenol A as
Dehydration can_ al so be performed_at roon1t9%§gratu

( dessepedrint BigmpRonsl geplifgtion PCIIEPRdsOqHo Birfs gverted

atd BRERI ahll EcloheXHHE, &ibdeRPhAd By il drk Q"Joﬁ%rted to phenol
anount of dehydrati on. Wien used as a cat al

cayd mgthyl aby histten lag desaribed fgfexample i RET/EE éP%S/OOSSSl
prefer %ﬂkléf{/s%n%%i & afamew(sye# BEULRE 0SB Vet LAY itk MCM-

be general su .
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 C4 olefin feeds that are rich in linear butenes,

as described in international application PCT/EP2005/008557. Preferably, this



thermal treatnment to renove part or all of any organic
constituent. The crystalline nolecular sieve of this

walheshssy e, preferably the MCM 22 fam |y nol esti/0$2007/014940
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sieve, can also be used as a catalyst in intimte

conmbi nation wth a hydrogenati ng conponent such as

tungst en, vanadi um nol ybdenum rhenium nickel,

cobalt, chrom um nanganese, or a noble netal such as

pl ati num or pal |l adi um where -a7-

hydr ogenat i on- dehydr ogenati on function is to be

perfornmed. Such conponent can be in the conposition by
way of co-crystallization, exchanged into the

c@mye@m isrraraed pat by cenfeedingchenzgng ang (thsrEnolefin fped with the
L{mthé EB dsBntt xiﬂeerﬁk{nu Gf & E&mpérgfgfeegﬁ%&g GDB@ 1§ aBoRI260°C,

|nt ysically adm xed therewi th. Such
cfwrpsmnlle ocfahomel Q(m}rte@ﬁa‘t(éda prassore @in7Q09 kRa-z gelesnand a feed
Lgﬁg ?&R‘ Vf%;ﬁl@é( ‘veloPnt# aglg% IBJF] gi gﬂ%ﬂ&tlﬁ%{‘ﬁ%}% 88t:bfGbout
n&tl ab-50dnt anda mgolanranonﬂhenzmel todbxl dkplating mgent from about 1 to
qu?g ds for this purpose include chloroplatinic
a1y @Iatinous chloride and various conpounds
cont ai Mhagrystlind mbleaular sigve(s) sfodipl dixcldhee girofeeably the MCM-

crystalline, nolecul ar SI , preferably the AK%Q 2

(& ft??'“%oF‘é’&‘iﬂ“Lﬂ’ <P, obdBiscliaipgiren o fli]%‘?et‘%ﬁ f Zatalyst for
hjteksaD§ItRAS, AOHREI fUe:{aaipI® ﬁéﬁl’allb}@béiﬁeﬁé tr@rhsallJyYauons
converted to anqgt her form by %§Ppgﬁtreatnent Thi s

t her mafn theegaseohmany ij’é’f}%"r‘%m {5 AaRCBROTHEE fgW crystal
O(8th UhhothRE fftdriii T&sithntdo HIRNRRIpREAAIEs @hd Bthet 8asditiSn O ployed
for at least 1 m nute and general ly not |onger than

1000rgavig sOnVEFkioa BflSPBe%it-‘ﬁmg e mageril e daelpde agHvpeand inactive
R eQ%%d ar'n@ r a&nﬁt& hglr " urﬁl[f%EMB %dfi@és‘)'a?r\'vgll as inorganic

pressure I's desired for reasons of conveni ence. The
t matemals suck as olans, sdlagn dnd/qrendtelroradesatuch as alwyupat Thedaiggy may
t I q | |
o AREH; nsniy JRAETFIL GE AR oREAHHdus Brecipitates or gels
hindhaiiay bnmtuo&snwfesxhczoand mah ondes. The dﬂlasmmd:rliql in conjunction
eat ed product espeC| yoin its nmetal dr o

ntSa ﬁ,\p Fvo?wgtal, & 6gmtblmceﬂltgr V‘ﬁdse f pr|esen’t c{; ﬁl sgg{l])eglg%f the

caéwlcysstal, ohicheistaative aexgtmbcchamgegthp dmymleremramdmr selectivity of

ver si on. reacti ons. . Non- mting exa

¢ BTN UL SPRTLC LB P B Res) Bechet gy soitably
458104 a8 Afirertts 99 IorBdl; thé ,a%DUnb bf Eonver8lbk id hdgiven process s0 that
4,962, 250; 4,982, 03 4,962, 257; .4,962, 256. 4,992 60
APESHEG o e GRIBI coaioghily ahd 1ogdaHy GiSholy’ Gpploy g other
4m3a8s 6 Gontrollify thd%atedofORActZIH This® Biatd s nﬁyQQ:lmzeﬁmrated
5,001 , 283; 5,012,033; 5,019,670; 5,019, 665
5imq gagally grepming olavsps e :e‘af’atpnlﬁcmdp!s?%tfbdowa‘rpé?w By crush

I e &l 6L R T atdlydt RBdElesmith &k iaP Bp&htih Bokhtidhs/ tihe materials, i.e.
reacti1ons. The crystals prepared by the instant

i A\ERtdxidescels.-, [f@ncgwgppédnmqﬁ%fqi thg gatalyst |lbt5yde(§;rable to provide a
@{ltﬁh/gé ﬁaﬁ?%%ﬁod ?ﬂ%ﬁpo \Ah%ths&%ﬁ@qu cohftfef LisE |1te§ (ﬁ:@ﬁ‘able to

be | agranue or a nol
ppovactt thesatdlyadrem tesakingidown 1hie pawdss- lum':emetennlé These clay

Can%ﬁys%%avg %cgg%%gfﬂo%ygc; ggnnaém, Ny B ch¥BhPBse PG SHYREScrush

e ex
strength of the catalyst.

Naturally occurring clays which can be composited with the new crystal
include the montmorillonite and kaolin family, which families include the

subbentonites, and the kaolins commonly known as Dixie, McNamee, Georgia



drying or partially dried and then extruded. The
crystalline nol ecul ar sieve(s) of this disclosure,

woiRseiRly y the MCM 22 fam |y nol ecul ar si eveg@husidBy014940
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be used as an adsorbent, such as for separating at
| east one conponent froma m xture of conponents in
the vapor or liquid phase having differential sorption
characteristics with respect to the crystalline
nol ecul ar sieve(s) of this dssecl osure. Therefore, at
| east one conponent can be partially or substantially
totally separated froma m xture of conponents havi ng
differential sorption characteristics with respect to
tand Eloyide sllaysrer otbersdnl whickjthe syadn mynenahcansitugat és halloysite,
bly o‘?&lﬂ ac?lultggnygﬁ rBr)gngE%téMdS[ulaht Tb?ls(eraxsl;eeﬁslea Bf the raw state as
nol ecul’ar sieve ? of t I sclosure to selectively
saniginalhe mimesl clonpmlb'nwb]'etteecttw@tlahmnm agisl wealmgnt or chemical
S|e of f Y

H%ggrir% Bclb %r? ugelf’écgo? cgifngylpsﬁhg vl a@lgl péé%?ite Wal glgo include
umefgahlca&mat abtglsly alummawi de range of processes,

i ncludjn aratio processes. hydr ocar bon .
conver b STl e Breteeciaie ity e CORR gl Be SPBBRSited
CWitk €4 §io£t§hspﬁﬁﬁ'€)5 Seferd)i silthasse sﬁn‘tﬁ-%ﬁlrh?ﬁ&] yllﬁ:a-tniﬁgﬁéﬁﬁi, silica-
by the crystalline mol ecul ar_ sieve(s)

dFEonss gHica-thera, stlicarberylHa s\kaprone i Wl 'ieé'@uvf gpmpositions
siRU &6 S icAlaltRina-tHb5& | sAFALBum-2itco8]af siféa-A10mina-magnesia and
conbination wth one or nore other catalytically
atilifa, agnesdd-aie4a- i ncl udi ng ot her crystalline
cat al Y§hs relhipd H@goﬁnﬁns ?lfingw 8ided aryﬁlalllﬁylle @ﬁdl%lﬁfswve and
aromati ¢ hydrocarbons .g., ‘benzene, "wth long chain
olnefganis, oxddg matrgx warafwidelywith the gorstabsortenidiangipadrom about 1

AL D95 1) S o g BRI Sy compose

pisgsepared m‘ therform @l beads1 01 the gardzoef atROL2 B0 tk E’bma 80 wt% of the
(abscﬂ%¥ a wei ght hourly space velocity of from
abott***nr 1 to about 2000 hr~' and an aronatic
hydr ocﬁhbsenémi efhen faodte afathe cpredent riovanaibauis dxeinplified by the
3R$Ut 20 to provide |l ong chain alkyl aromatics

lopving, xﬂ@ E¥bsequently sul fonated to provide
SERahigles ¢ detergents; (ii) alkylation of aronatlc

hydrocarbons_ w th gas ins to rOV|d
chain S’I i % o#%gu ﬁléé racgony p Pa l{@q 251 sasp]thesnzed

Ofnalk@RAke RRraMdcdrdRdofy laeBeuke® 4 odeg WeleWa&tbmeter using
reacti on conditions includi%f i ndividually or in any

cenrrenkos rediatign inthseiOrangeolt tor4&dseaessut  100C t o about
125G, fl*hpds%\ﬁ Q; ferl@r@b?ak?r%ﬂt onzl-ngtI?A@lPﬂLg48%@3pield Emission

kPa- a, natlc hydr ocar bon wei ght hourly space
v§¢miirta/ E(lvwsm) Mfcrcfscgm gSEM)L Tle atsptial Srehwas measured by

(své@%aﬁ{g i fhd AnliplAE QLIRS SRR B i BN UDS! anti al

uan es of ol uene wt gas .
cont a| ﬂ‘hngrﬁsalbrh:e}f |srrseﬁmod ps tha Bdip dfrthesumldfahe memoain peaks,

g k&eﬁ“ & t}\xlg tralrllor of %é UWmC3F qflé '581%% ﬂe@% qgl €’ standard

|V|duI
(reference Example for a gwen synthesis formulation and conditions), multiplied

by 100.

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



conmbi nation, a tenperature of from about 315C to about
4550C, a pressure of from about 3000 to about 6000

wkitmsaizes» WHSV-ol efin of from about 0.4 hr 1 tECcEDSM07/014940
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0.8 hr 1, a WHSV-reformate of fromabout 1 hr 1 to

about 2 hr 1 and a gas recycle of fromabout 1.5 to

2.5 vol/vol fuel gas feed; (iv) alkylation of aromatic

hydr ocar bons, e.g., benzene, tol uene, xylene and

napht hal ene, with | ong chain3glefins, e.g., C olefin,

to provide al kyl at edaromati c | ube base stocks with

reaction conditions including, individually or in any

conmbi nation, a tenperature of from about 1600C to

about PBOCEeIRY surbices srereover prvelaBElt sdaes taéeass%) was
t I

capd SbnflEK b ERcRIcEurRat pE Ml DL dRlekiain by nitrogen

ploeptodrs Wi t h reactlon condi tions including,

From anbal ot ERaREs TR aBieiiagf ptEPE! Spbipdinhue
abarpld 200 to 2300 kPa-a and a tot aI VHSV of from

ot faiit FraP Bt s renar ARy € T althad,f US

cpaemttN@mg9ojasdsudi ng, individually or in any
conbi nat i on a tenperature of .from about 425C.to.about

7600C Andhydigthesmal o reactiphoniniBie Y5 tFeBYSH %‘Eﬁ‘oo"va‘er
kﬁ@caa,etr(wéde)mﬁﬁn (Erm)or(s@gmwgmcml ebifpanyp garal |(l1ﬁura51lTM

distillate and ran hydrocarbons with reacti .
cBRBYSS? 695P-) ﬁéw’&’p ﬁ@dlumrﬂiwrrmram Yuesy (25 éh@'zos, 19.8% Nay0;

gggﬁﬂﬁ%ﬂ Ofhd &0t GAPEBUMAE Hiardidm BRRieh. HTRCHiQuAOOMd the

pressure of from about 800 to about 15000
kfedloaying mOﬂar)con\mﬂgpag%ShW veFa&PRg for upgrading
hydr ocarbon streans having initial boiling points
above about 26Q0C. to premiumdistillate and gasoline
boi I ing range pr oducts in é\"abllerlgt st age. u5| ng the

vuvr zZ— 1 atm | y IIUI CL,UI at DI AA S UI L ||| S bL,I T I I'
conbipation with a Goups 8-10 net al a:é Pj?;‘/&qt wi t h

ef f | uent t herefrom bei nMoﬂa&&otriggmitib a second stage

LIS | Ite Beta, also i conblnation w a G oups
SIOyARS, } Mg 2 T oup

Aac _onat Al vt + U roact

o
O LU 1Tt .0 o ocoutrary ot LI AL YA %A YA WL UII L;UIIUI LT Ullo

n&2Q48H& i ndi vidual ly or lin any combinat®n, a

e

temerstaufe of from about 3400C to about 45%C, a

%}S }J{% of Trom about s0UUY To about J.BUU% K7|-’a a, a

] r\|rr\||| ation of fromabowt—176-t6 ghnuf 17260

T AoOTT = " A~ A}

| EBYIV/BiQer and a | | qui d hourly space vel Qc%5tv ( LHSV)

bf from about O 1to A9 stallikatiod b@;ﬁdnaorgorrbi nati on

‘ 1;01 ICI L _e pr eggglce of the

ny@ﬁl@g@mqe(blﬁRBMiponent as |cat al yst, or a2fPxture of
:uqhmgf(xg,é}l yst and zeolite Bet a, Wth reactjon
b otth-tofrs—tretuch ng; i I&,]I vicorat Or—T1T dITy
~onbi nation.  a haracterizations
XRD Result Pure Phase MCM-22 (Figure 1)
Crystallinity (%) ‘ 100
Si0y/Al, O3 (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 pum plates (Figure 2)




tenperature of from about 3500C to about 4000C, a
pressure of from about 10000 to about 11000 kPa-a, an

wO_2do¥ok3d r om about 0.4 to about 0.6 and a hyd¢F@esL007/014940

circulation of from about 528 to about 880
liter/liter; (x) reaction of alcohols with olefins to
provi de m xed ethers, e.g., the reaction of nethanol
wi th i sobutene and/or isopentene to provide
nmet hyl -t-butyl ether (MIBE) -amd/or t-anyl nethyl ether
(TAM wth conversion conditions including,
individually or in any conbination, a tenperature of
from about 200C to about 2000C, a pressure of from 200
Tasélhl /1 R6pf kg raw 1s colpadatedgrishru (cefrestioneef thiyalent element
ZShld difihinffm WP WyRAUS Al,d, r © Lo about 200 hr 1
an al cohol to olefin nolar Teed ratio of from -
about 0.1/1 to about 5/1; (xi) toluene
di spro t ' + 20 f i.th
react | DL sRiAbbah tealich mBRAE Nt Rrffiehd SEctrlE o the
ccmtohmrmtm loned antthmfﬁabm X.eThé XRDBnofathsuss- m&@zsd material of

out ure of fr 1 720

araple ﬁ%ﬁ‘gg 8 sy a%ﬁbgé‘ %9 TB? S?‘:R? rantgre ?f the
Om(afee]aadﬂedmhwémqe@xré @) sHooutd al Placehet rﬁor‘gﬁfﬂ@dg@fwxﬂr armaverage
about 0.1 hr t o _about 30 hr i,Qn of

t FRYSBhaiRFRé QL& K Q0B fTiFE °€’6Fﬁ5‘6‘§ﬁdth€ AR Sriita%n xrD
a&érdlﬁgwm ﬁB@Hé’cHn @swte@mm a«}sdazs e. ibuprofen,
E reacting i sobutyl benzene w th propyl ene oxide to
pEsamples 112 i nt er medi ate 2- (4-i sobutyl phenyl) propanol
foll O\é\ﬁgdg}{h%gg?% CQB QIfnxt\J?@s @Jefeomlp & fdf wateﬁr Meg-diquat-5

corre fite acid; (xlil) use as

atiRd) biubrdm@e @%Hﬁm Ik, siliae (Vbrasyf™.diegussa Gormh), aluminum

il gﬁ@ge/l ﬂ 9 AL 83CLdI o QIR OAN:S shitiufl BPA6RIdk Wiuion.
epare IcalTy saltfree react

d¥bke (mxmmsmad ghestolllowiimgmobs compGatinphasRdioamtin NableDE

3,625,693, incorporated entjrely herein by reference;

(Xiv) as the absorbent for separatlng 2, 6-tol uene

i socyanate (2 6- TDI) fron |songﬁ§mi,[@ 1TDI as |nEJdm§3|ez

Pat-ent—No—4, 72+ 867 por poratert enti ety frererm by
ref erence, whereh\zﬁ f e IHRMPPAMO i sing 2 6-TDI

hn$iQy/Al Bl is contacted with the pB@sent MOWH 22 32

alnzby Sli@l ecul ar si eve V\,hl ¢ n has begp cati on{exchanged

ha 1 2l
-t Kohs—to—absorb—the ,U IlJI, H-owed 0y

e @EPI%g the 2 6-TDI hy desarpt Qn? ith degar henf47

matiNa’ i &ilozcorrprl si ng tol uene; (xv) 848 he absar bent 0§66r

m@g;ﬂ}l ng Z,4-TDI Tromitg | SOMErgp @&s 1n U 3. Pat gik

ona Lnenrnoaratad haor o

4-—21-806—-neot poefrate efttrer nefe+1i—0Yy

reference whereby a 11} GO i sing 2, 4-TDI
AN eeratide (?G) contact with the pragsent MCM {22 fanbly

|QIS$‘?H4‘£EJ)€§¢ER§V ICh has been catl gn exchanged VVItB

:nnc to "hcr\rln +|nr\')/l'l'r\l fall o

LILE™J < kS TTIre LI =4 B OUTrT 1T UV

hy Tiwedbor | ng the 2. 4-TDI By desor p8Q on wi t h|desor Beft

mat eri al corrprl si ng tol ugeactaidybyyi) in a process

T I Ilgj hre—durene orit e ad JU-ZUQL+ .
%W@ﬁrh on_obt ai ned _fir &QS%%L’\J/{ Lc See Figure 5

uorﬁr@ﬂéqlzﬁh (ofolargati@nol to dasoline 24 N/A
BET area (m?/g) 557 N/A
Crystal size (SEM) >1 um >1 um wide

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

(Figure 4) (Figure 6)




whi ch conprises contacting the durene-contai ni hg
bottons fraction with hydrogen over a catalyst of the

WPIREB1630VCM 22 fam |y nol ecul ar sieve Wth a pcT/us2007/014940

20

25

hydr ogenati on netal, at conditions including,
individually or in any conbination, a tenperature of
from about 2300C to about 425C and a pressure of from
about 457 to about 22000 kPa-a. In an enbodi nent, the
crystalline nol ecul ar sieve(-a)-of this disclosure,
preferably the MCM 22 fam |y nol ecul ar sieve(s) of
this disclosure, may be used in processes that

co- produce phenol and ketones that proceed through
beAher@Hal I8§Paof dhis rowl is catealdgd Mothnearrastopfofitrigalent element

l.5avage of the
a%oﬁy‘} b%ﬁ%ﬂgmﬂ%% g”g%%%. gsgﬁlﬁgﬁp 2Snol and ketone. In
such processes, the crystall|ne nol ecul ar si eve(s) of
this discl osure refe MM I
nol ecujlrgr F Y mref’fE {eﬁfﬁg’\‘é‘al 1 oéﬁerdezg lgﬁgbdéé‘dhﬂontmh bottle
fwithtnes tsefringt fat 80 Shoub;e ndziee“recx@zbﬂawzatwmnthequafmﬂheﬁnmf reaction
such cess i ncl udes pressge h .benzene.
Py ReRas, o ESTORF: bavof ieRor s hy AR BruAE TRAb e an
a)qma@lneghma{ﬁgg@mverted to phenol and net hyl
ethyl ketone, such as those described &é@ sxanpl

5

i nt er nkb¢ SHXIUrE B ErRAPICoH WeEEnEE iens) 3 In BeF?B}?gM bottle

pmnyrk&e@nﬁ@dfo%z@l BoUrDSAREE cARMNBLARE, TR RIEBMermal reaction
acetone and net hyl ethyl ketone, which, in this case

CEMKIHE ﬂ@rrlyo‘v%axwpl@o%mssﬁmf%f The @ssynihasizet siarel thed an
ﬁPE)Eﬁ }ﬁ,m"ﬂﬁgg;elgoed in international application
2

0057 008554, "benzene is converted to phenol and
cycl oh@kesayséallies mokssrlan siexa dnasenipl Bvrmples | @od\Zeshosed XRD

BT R b O A SRR RS

nof the ghatalshemolesylaosievhpEExksplesd and 2 1p¢lgtl@1r dishacinghmaxima

'VQ'Vb 1% 6?§“an¥ 15‘%*%‘5 aﬁgg%ta"rﬁé Wh@Lint S eﬁk%%JeREiW §f the d-

are use in bénz on reactlo S
S§paeitigi ma;tnmutm)att 1tel mm)SaAkgdthmszle fa@ proxirnatelyi e‘qaadl. or higher than

i I S SRl DS Bl S 35755 Rl o o

nBifesdtl ol ofthevsks)linf mblet Hadiicnd OSEXAnples | pad Rifadharihstuded

eful. to produce, sel ec ely ut yl benzene from
prPeriEe AFRKIEagHat 6#%[4%@“@ r?af?ﬂéﬂrge NERITPS Mpgin the peak
bk &RAS . ofahe ERAEINREHatihun e N D@6E0N8| Ad@lontailsi pProximately
PCT/ EP2005/ 008557. Preferably, thisconversion is
ceiyal @a higler tskyarbslef@ébwmjnﬁ@h%ms SREFQ B MR 9 2540.13
fm%.gstws,ﬁ@ Abgf.t,@aml Vit Rbpdcliy MaRFRAtati NVESMD B andl9. 25+0.13

enperature of about 6COé)to about 2600C, for exanple
oﬁnaﬁms Y@@qunodlzgé@?eakspr essure of 7000 kPa-a or
less, a0fpg, v ﬁ W ifrdduhd YorS %C%r%@hme tMol@m\/)swve of
based on (4’ a atlng agent of from/about 0.1 to
1Exaniplgs rodrglr 2 M@rq turder pearaetprzadobyCinchlding a@lpi:ﬁgSl&)g@ntlally as
f u 0. The crystalline nol ecul ar
s%rgd\?é'?p')oﬂbflés [gqéﬁzgéézléosure preferably the MCM 22
fEnmhphdblecular sieve(s) of this disclosure, are also
usef ul 186‘tg§a|n¥ of { R)f ammonium nitrate solution was mixed with 13 grams of
solid from Example 1 (water washed and dried). The mixture was stirred at room
temperature (~25°C) for one hour and filtrated. Another 100 grams of 1 M
ammonium nitrate solution was mixed with the filtrated solid from the previous

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



transal kyl ati ons, such as, for exanple,
pol yal kyl benzene transal kyl ations. In the case of many

wealgbisess, it is desired to incorporate the nEy/US2007/014940
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crystal with another material resistant to the
tenperatures and other conditions enployed in organic
conversion processes. Such materials include active
and inactive materials and synthetic or naturally
occurring zeolites as well ad2tnorganic materials such
as clays, silica and/or netal oxides such as al um na.
The latter nmay be either naturally occurring or in the
f or m of gelatlnous prechgltates or eIs i ncl udi ng

rhiliared aad grashed i wAlsT b D itgatsdiand Washechpoliel it diried)in an

'&cﬁ%i%‘ﬁ&dr%t WMder. t he new crystal, i.e. conbined

therewith or present during syntheS|s of the new

cEyample 4 which is active, tends to change the

Conver'f’h@g&nm4 OlaSEIHEC bt e Rhndd? S rﬁﬁﬁrqgﬁ(tan{p% 1 except for

certain organi c conversion processes. |nactive ‘

nmne rofad:rs(stslhz’aam yf @l hes. o snmaeraxngletwvcajm rapfultyherystalline
version in a,qgiv r a

p'?r8 g S garﬁ’p g BBTh HEd a%%g n gomﬂgealgr ?taleg erd supemnatant

Wildchmetl afiep Iltioy solidsosdnded. MWates was raddeahtagmlnL istiged Iaed g slurry

ction e t be..i,ncor por at e o
outiediany isbes's T SBrb g v nEbd Rl GO R angr it 7 121°C
t@sotmrove the crush strength of the catalyst under
connercial operating conditions [
cl ays, Iogidd ea%wtge% APt éﬁ?sﬁf‘ﬁlj’é‘

C@l? Y80 g of irminSorf@H diRik §ikk fn BkvpRes. & ﬁ@r&n@hyﬁds JARNhIADn air
crush strength because in comercial use it |s

el $9086) atforging BhFe RRICIRA. Rradualywih (Bisk WP fask Feg BbwA¢ me.
' &tgrngp fake glle%elffﬁtlg Eih@h% rat-m @)?t@rrﬁti AVobil QQ&%@EUQ@M@ 14.
been e oyed normal 'y onl t he purpose o
i npr ovithg Xiey chiffsistion rmart]tgtrﬁ fsvfr ﬁlnea%%tnﬁheywd and ammonium
mnth
R A e Ao T A ML AR cCE B TR AL e O
f g@h@eiMnch famlies |nclude t he subbentonites, and

a(rﬂrgomum nitrate

t he kaqli commonl Di xi
i““ f
Geor gi g‘an §1¢ ¢ Wasdgrééaéedg g o? ner It pa rgfhflﬁat ornal}lg)ﬁmmple !

rmn&rdashmb a0stdighiepartsios ah&hllna)(BaRta;he R\éﬂlsal mooe on ai dry ibags. The

|te or anguxite. Such ays..can
Sy et e i R R RS AHSE & Al Bfore wse
t Dhe azitﬁllyﬁtailamnvatkdd)ytdaﬁﬁlﬁlﬁ'gm nidfogehend4RIC, followed by aqueous
nodi fication. Binders u for conggﬁgilng wWith the
pRREEOR{UR piftate exchpage 3 ‘ﬁfd'é‘“?h‘b?‘@éﬁ i des, notably
akushple.6 I n addition to the foregoing naterials, the

new crystal can be comosited with argorous mat r é
mat er i &1 CHFEH WIS g'iePPr@a fromy BO0rueighs pa ofn@rgﬁgg.%f omparative

SEkifpiel A GRRER witH 20 GRidHIPhitd of Slubif@ (DAL iVAersal 300) on the
silica-titania as well as ternary conpositions such as

sfni basisal Watenavastasided to dhe mixueg il 2he ceniting catalyst to be
Eclrln%a iAW NA [ROTRS g@:g%@g e?(h{lhé\t@s C@@@ﬁécﬁa@if@@%@ore use.

e relative proporti finely divided crystalline
nibhecatklyst wasaativated ynaiqguing én oiiagen and40°%, felkgwed by aqueous

algxg*ll(%’luxwln tlh«ité Q)?ch% é’esgrﬂ:i ca‘?c%%%”ﬁ afr@lp §J;6'>9:f rom abOUt 1
Example 7

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



to about 99 percent by wei ght and nore usually,
particularly when the conposite is prepared in the

wo g k3deads, in the range of about 20 to absuitu$eo7/014940

w
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wt % of the conposite. These and other facets of the
present invention is exenplified by the foll ow ng

Exanpl es. Exanples In the Exanples, the XRD

diffraction patterns of the as-synthesized materials

were recorded on a Bruker D443 Ray Powder

D ffractoneter using copper Ka radiation in the

2Qrange of 2 to 40 degrees. The SEM i nages were

obtai ned on a H TACH S4800 Field Em ssion Scanni ng
Elatdyst ovas Nasied SatopecafbENpasken gite ﬂqulhmiwdz%arv\alstodave reactor.

TR MLt ) g, afskake s 5a

rrabllao rafo bfibersaene:pfoplytemet V\Blerrmantlcpeakmmtﬂmlwawdllﬁc at 2183

t o _of .the m e _sa
e S A L
f\Ozisrmhamﬂaom Akculanidterv9nand ammyzddpisn@axbyffamﬁ G(lfr(Model HP

3% ace rea was neasured bg?g/e’ neritics.Tri S

8)-v 8%‘ Xt EFEHERANCE @SESPE Y Briingls, a3 LY raté&j’““am
VhasEd %npﬂogykh@td&a&@%naanﬁmgctﬁ\myaw cUhRn€xdt eroned propylene
surface area over overall BET surface area ratio was
CHNYEAsEed from the t- pl ot generated as part of the

BET depRd MitRah £d R¥echiiy 9&%“5 SPERLMMPIR: 5 dREshbRn! IMNAGZed to
Exampl es 1l luStrate exenplary preferred enbodi nents:
Ehespielysprom Exdnple g anfiedolipmmerPablgXlpr epar ed

according to the nmethod of US Patent No. 4,954,325. A
hydr ot hermal reaction m xture was prepared from water,
hexanet hyl enei m ne (HM) (@a@nacw dr| ch Con'pany)

silica bntnaaiig"’i’fu, tssa AS—Wt96S AJIII
n

al uni naf (¢5A§%WN Sﬁ)é f\%%an'ze
USALCO) |_and 50 wt % dodi um hyHr oxi H'P?m(/eﬁilm
m xt ur e| hadExalpld ®! | Qwi r@.&ml Ar conposi t ®2n as shown
in Tabl g '%xaﬂﬁpé? X Thgy, O 7 SO of ”1'06 row 1 s
cal cul ated—wthouvt—eorreettontof—t+ivalent—eterent
source since alum numwas suplied as Al 20 . The

hydr ot pRé NEdaly&a6hé & MBOth USRIWES afid YSdl@tivitgedor the benzene
according to the conditions listed in the Table I X
THEYIREON BRCHPRR as- synt hesi zed material of Exanple A

( ]'c:' ?Er While BOAMRLAW BmBB&RRNMIM 2% didh18suPEMLY Béddl ®scribed
0 e

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
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 patentable 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.



materi al of Exanple A (Figure 2) showed a pl atel et
nor phol ogy with an average crystal size of 0.5 x 0.025

wooos/dfsser cal ci nation, the material exhibitede@nusdedy /014940
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according to that reported in US Patent No. 4,954, 325.
I g Exanples 1-2 Hydrothermal reaction m xtures were
prepared fromwater, Me6-diquat-5 ("R') di brom de
(SACHEM 1Inc.), silica (Utrasil(tm, Degussa Corp.),
al umi num sul fate solution (844-% A (O3) solution, and
50 wt % sodi um hydr oxi de solution. The m xtures had the
follow ng nolar conpositions as shown in Table X 15
Table XThe OH/ S1Q2 of this rowis calculated with
ion of trivalent elenent source since alum num
was suplied as alum numsalt. The m xture of Exanple 1
wWe eyt al | i zed at 1700C in a Teflon(tm bottle with
no stirring for 80 hours. After crystallization, the
hydr ot hermal reaction m xture slurry of Exanple 1 was
fl.lt erAd;rysTminamqiwwaremwe@vm aén italasiypathesizedform, an X-ray

patterne. wn in. Figur The ure
was cr ys ﬁq tee igﬁﬁ%nﬁ IESP%?' ?or‘?‘(atxr#' E)?nﬁe?gi%f%s and
no sti t2.83u. 2brAﬁQs@rolnm,1rwherAfrt ehe qrepkt mtdnsizat ofonhe tdagpacing

{111 or B <L LS bR AR e mR et e o ot ofThe peak

pat t er i&RAWAS tHe FEbrgiding axifiuen ar 1253330l33nengeploaaul ar
sieve made i n Exanples 1 and 2 showed XRD diffractions
of pure phase MCM 22 fam |y nol ecul ar sieve. The XRD

d ffraghd eRstfilidh@ofdcRt dleve R MMIEE UlRdrel ¥ ek intensity of
Exanpl es 1 and 2 included d-spacing maxima at 13.1

80. 25 Bd-SPACBBONPIMARYA 1r3olr§§t0 %@Péﬁtm%‘é aplegit as great as the
| nt enspday iRfentifoihPAN Q&ng%xr%mnaét 13351088 Aznrgstroms
Angstrons 1S appr oxi rratpe 'y equal or higher than the
peak intensity of the d-spacing maxi mumat 12.330.23

gstr o Cw kit BE! JeBE intensity of
ﬁ‘%l ecu Hg'cr -Eg?e %(Lfa?@ﬁ:tvk:% cq’g th urtrher ; I‘PC(:: ucljrétgnsny o
d- spacthngd mmcnrrmmamnlllm(}ﬁol 311 %:Oa?fﬁdz‘\ggﬂﬁﬁnswi #nlgestrasngreat as
wher ei k t C
11 oo PR ER p B O B P SRE TR a8 0.2
t han thagge:aks intensity of the d-spacing maxi mum at
9.250.1 3 Angstrons. Additionally, the d-spacing
maxi ma at 11. 001 8 and 9.250.1 3 Angstroms were
non- di The e:tyetapﬁﬁhﬁoleﬁumt $ieve rethed RMDydirédedangtdlaing wdferein the
the cr staé“ e .nol ecu

wre f BRLPB RO T 2By TEHGFR B g VA Eorhable peaks

subst anithad-bpacay wawma zitnl lT(aﬁll(EEB ddd 9.£540.13 \Ang@froMs wherein

Exanple 3 10 gr ams mnitrate so

\Nasmr)n ﬁ)@cpe\ﬁ(tg nisgtyg?fo ‘Hﬁ dosrpacmg ma#lmum at lal 86ﬂ: léj Angstroms 1s
at least as great as the peak intensity of the d-spacing maximum at

9.25+0.13 Angstroms.

5. The crystalline molecular sieve recited in claim 4, wherein the peaks with
d-spacing maxima at 11.06+0.18 and 9.25+0.13 Angstroms are non-

discrete peaks.



solid fromExanple 1 (water washed and dried). The
m xture was stirred at roomtenperature (~25C) for one

wdgegomsesh filtrated. Another 100 grans of 1 M@EOMOSI0UTIN14940
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nitrate solution was mxed with the filtrated solid
fromthe previous step and stirred at roomtenperature
(~25C) for one hour. The m xture wasfiltered and

washed with water. The filtrated and washed solid was
dried in an oven for 24 hourgsat 1100C. Exanple 4 The
synthesis was carried out in a manner simlar to

Exanple 1 except for time of crystallization of 60

hrs. A small sanple revealed a fully crystalline

pf-oducThe gystalinegnolgelar sigresregiirebin any préreding glaipn, wherein the
agi t at r e

settl egdm\?\an(tﬂg?%\%gé nﬁagl%m fagal Ehagl? ?{ t?,g X%P d?ﬁgélg&SP 1reypeak
filt er eithakhshbavmgmeakimiireat9. 0. ExsAngattomssi zed sol i d
product was dried at 121C (2500F). 15 g of the

as-synt hesi zed product was exchanged w th amoni um

N7t r at #helsrysgllifddmgleotlaanieva racitediin chire d, ivherdin the peaks with

D o P L SR o 35411 %o e

of 514nsRdpcretxpeakpal surface area 72 nR/g and the
ratio external to total area equal to 0.14. The X-ray
diffraction patterns for the as-synthesized, and

agnoni g etxydaﬁna@dnae@ln@:ak@weémt&at B iy %n@fofEeqaimJ 6 and 7,
4, are shown in Figure 7. Exanple 5 A catal

was
pr epar @@efewbﬁhesaea\bsewghtd HPRFINg ‘BFXIHF%GE? 2ot 3éxa%$5éf°!iﬁs is a
m xed mgmdegq, yei ght parts of alum na (LaRoche Versal

300) on a dry basis. The catalyst was slurried in
ammoniumnitrate, filtered and dried at 1200C before

uge. T ! mBRELGFLILY AL He Pt £ LR difim, wherein th
n?troggﬁegﬁg% %%é?gfﬂo??o @{?y %queéc})ﬁs&amnﬁ)}% ‘umm’w_ere]rl ©
ni t r at X-ewcldiffrgetiandpattgtrcifoither iinclades at d5y¥eo@g maximum  at
Exanpl taI t was prepared from 80 wei ght parts

of prog gﬁb%a ¥t:{ratslve Exanple A m xed with 20

wei ght parts of aI um na (LaRoche Versal 300) on the

't ThE maPUTr PSR THES Pyt Rl o ateyesiith daintfiiePn e
prepar e«ira@xtdlﬂmnes \mrtandrmeldded ﬁ;amc def orefativee.intensities
The cat ctivat Ining in nitrogen at
5400C, S Qﬂaﬁé‘ Eg f‘gﬁﬂ%ﬁf’@& nitrate exchange
and cal CI n| ng in air at 5400C. Exanple 7 The catal ysts
ml-e 6 were sized-to

14/ 24 InsenlanacdSeasing (Abr _benkene Belriyeantesityyil{lnx 100
Dr opyl ene. @e]rgzgo@sal kylation|w th propyl ene/svas

,uuu'uueu 19 g-catatysts|{prepared lnFFxﬁngI €S 5
hnd 6 The ?ﬂ’n’lz{:/bé ‘was_loadedlinto a cata yst~ basket
into a wel |HM6c8.18arr aut ocl Ave react or. WSS
925+0.13 W-.S

11. The crystalline molecular sieve recited in claim 10, wherein the X-ray
diffraction pattern further includes values and relative intensities

substantially as shown in following Table:



Benzene (156.1 grans) and propylene (28.1 granms) were
then added in a 3:1 nolar ratio of benzene: propyl ene.

wOohesnesast i on conditions were 130C at 2183 kPap@r/($007/014940

I5
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psig) and the reaction was run for 4 hours. A snal
sanpl e of product was withdrawn at regular intervals
and anal yzed using an off-line GC (Mddel HP 5890). The
catal yst performance was assessed by a kinetic
activity rate constant based46n propyl ene conversion
and selectivity to cumene at 100% propyl ene
conversion. The activity and selectivity results of
Exanple 5 are shown normalized to the catal yst from
Exanple 6 in the followng Table XI. Table Xl The

C i ) I =bot. Vi N V. TOr
o e SR P LRl v Lo RERECL LR [P LT
bnbodi nent s3.67 #M96 di scl osurk have been d®&M i bed

M t h part| cyhg@d% it will bp understood pmbag various
JTITCI IIUUI | cattons V\II | I Ul: d pal ent—to ollluI Ccdall IL)l:‘

readily made by those skilled in the art w thout
depar t The drysallihd@ndlpéulart siand ratdepeinolaintild, wherein the X-ray

di scl ogyre. . Accordi ng i nt ended t hat
scope a#¥?ﬁé”blﬁﬁﬁg’ab%gﬁﬂeﬁm étBMHSSI?W?tgﬁnpg ﬂﬂ%"““es
Exanpl esostdidialeas shddid peliIseing Tyl herein but rather

-that the clains be construed as enconpassing all the

features of patentable novelty whi ch reside in the

e LRI A AT 10 P T REE R Ty A6

-\Q trea L g A | CTTICJg T OINT T'T CUU

{he art to ﬁﬁ7éﬂ)ﬂﬁ|s dlscIOSJre Dertalns ELKFNB We
Claim 1. A4anysballlne mol ecpl ar si eve WaMmi, Bfpadi n its

fs—SyTt nesnzgg am_X-ray[dr ffracti g patle

incl uding d2 Jn»u4n;4n_4L3FL8OF25—aﬁ§§iiJ§§Or23—————
Angstrons &ﬁéﬁ@@ﬁSthe peak iptensity of t NéX-spacing

maxi mum at 13.180.25 Angstrons is at |east as great as

90% of _the peak intensity of the d-spacing naxi pum at .
133330158 AL nG Ol FRtET PRG PHOFLEEI S Pavine o
si eve @ftalClhiatd¥e lareVBEGRIaker theh ps@imY/plaensédsyreafbyt ik N, BET
d- spaC|n%§gPX|nun1at 3.180. 25 Angstrons is at | east

as greé#iet the peak intensity of the d-spacing

maxi mum at 12.330. 23 Angstrons. 3. The crystalline

mol ecul ar sieve of claim1, wherein the peak intensity

ofl 4t he The spasallige molequlan sigversciem ogimdgds having 4 r§“'ét°f the
| east agieAlfdur@se lujeg(yﬁ\%fr tBQ RotRE SlirfAddt §r@§'5fYIe§§f tHaHQ) 15 after
d- spaci ng maxi num at 12.3 23 Angstrons. 4.
crystaFPﬁ“@ﬁﬁbléﬁ@Ibkﬁ3¢@¢v eaehangg MWhaﬂV“b?@E@dﬂh@me and

cl all m cmﬁ{aﬁb& \tvhgrem the external surface area is determined from a t-plot
of the N, BET.

15. The crystalline molecular sieve recited in any preceding claim, having a
morphology of tabular habit, wherein at least 50 wt% of the crystalline
molecular sieve having a crystal diameter greater than 1 pm as measured

by the SEM.

16. The crystalline molecular sieve recited in any preceding claim, having a

morphology of tabular habit, wherein at least 50 wt% of the crystalline



X-ray diffraction pattern further includes two XRD
di sti ngui shabl e peaks with d-spaci ng naxi ma at

wo1009013638 and 9. 250. 13 Angstrons, wherei n t hep@Be%007/014940
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intensity of the d-spacing maxi numat 11.060.1 8
Angstrons is at |east as great as the peak intensity
of the d-spacing maxi num at 9. 250.13 Angstrons. 5. The
crystalline nol ecular sieve recited in claim4,
wherein the peaks with d-spaevng maxi ma at 11.060. 18
and 9. 250. 13 Angstrons are nondi screte peaks.6. The
crystalline nolecular sieve recited in any preceding
claim wherein the X-ray diffraction pattern further

i ncl udmelegnlaxRBVeihgvingguerybiabiiamseaiikeroatehthgn Som asgneasured
maxi rru';n, Ale 40 15 Angstroms. 7. The crystalline

mol ecubar ‘steve recited in claim 6, wherein the peaks
wi th d-spacing maxi na at 11.060.18, 9.740.15, and

9, 250. Angstrons are non-di screte peaks. 8. The .

T ot a e YR Tolt-Sr gt LG R Efeding Hifm, having 2
cl ai memrptidogh, ofhext plateléthpghdadratet,t Whetempatdeary 50 wi% of the
maxi mum at 9. 250. 13 Angstroms is a,  shqul der_ peak g

The cr §ysallineqolegnlarsieverhaying acrysial thickness %frﬂ?"’“t 0.025 pm as

pr ecedjRgs rk@bythediaVsei N the X-ray diffraction pattern
further 1 ncludes a d-spaci ng maxi num at 27.420.50 ~

Angstrons. 10. The crystalline nolecular sieve recited

| g any 135 SloUler MRE Seldd s 25y Mbclih Rl Bt i
parg't er'rl;Rlé %%Fsgdég% val ucesaranggr ePét*vegﬁ%?%ﬁgﬁht%gs s an
subst aMGMI-23/fanslysinolenulansievee f ol | ow Tabl e: 11. The
crystalline nol ecular sieve recited in claiml1l0,

wherein the X-ray diffraction pattern further includes

vid.uesThadrysedldhe wmldcoiaeniviei resitglubs tgnpreatdiyg atkimhthanis an
in fol MW% Tapﬁl e:12. The crystalline nol ecul ar sieve
reci t edGM-24 TR S\i¥%rein the X-ray diffraction
pattern further includes values and rel ative

intensities sub jally as shown in follow ng Tabl e:

1%6' Thé ?V?@i‘&?ﬁﬁ&f'%f’@ T SEVEFEMPEEEed i n any
precedid)g chabil siititke AfadofigRbabr thdh 436 en’As &AmeAsured by the N,
greater than 450 n2/g as neasured by the N2 BET

net hod. 14. BRETemeth@di al i ne nol ecul ar sieve recited in

claim g3, havhidofinkkiethadbulthi@ £ SVdiahe )Ml fs@dBceMrBAOf less
over the total surface area of less than 0.15 after

conver si on o G5 oaftarbyorycssiangéntei thfosmndi (akchange  with
nitrate and fahdhindl hithe WPCRHaliBE WHERIIThe SR Surface
area is determned froma t-plot ofthe N2 BET.
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 pm as measured by the SEM.

21. A method of manufacturing the crystalline molecular sieve of any
preceding claim, the method comprising the steps of:

(@) providing a mixture comprising at least one source of at least one
tetravalent element (Y), at least one source of at least one alkali or
alkali earth metal element, at least one directing-agent (R), water,
and optionally at least one source of at least one trivalent element

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



15. The crystalline nolecular sieve recited in any
precedi ng claim having a norphol ogy of tabul ar habit,

wobeseisesat | east 50 wt % of the crystalline nopEEUEDH7/014940
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si eve having a crystal dianmeter greater than 1 mm as
measured by the SEM 16. The crystalline nol ecul ar
sieve recited in any preceding claim having a

nor phol ogy of tabular habit, wherein at | east 50 wt %
of the crystallinenol ecul ar sBeve having a crystal

di anmeter greater than 2 nmm as neasured by the SEM 17.
The crystalline nolecular sieve recited in any

precedi ng cl ai m havi ng a nor phol ogy of thin platel et
aggl oner at e Xaher ei n=at | d&e lB@“?M% of the

crystalli ne}_g?@cul ar _si eveg %al\d ogg a crystal thickness
of about 0.0 mm as neasured by the SEM 18. The
crystal | i neQkbIecul ar si eve.0®ctiot®P i n any precedi ng
cl ai m t hat Mo n MCM 22 farg by, o) ecul ar sieve. 19.
The crystal I'ine nol ecul ar si'eve recited in any

precedi ng cRa¥m t hat i= an (MEMF®2 nol ecul ar si eve. 20.

A crystallin 2 nol Ve .Conpri sin N
fotal sor  adhelE o S5 p Y cpbrebard S 46 By SRR AT N -
measur ed by hekend\y1BEI-peRtafediamiriima salt | Mef-dighs-5  salt(s)),
external surface arga vs; th Otcﬁl .gurface area o of

| ess than 0Yhersinsaid O s, iscglyiatehvy 9\!&‘6‘?’?&\65&6 ement source
exchange W thrrédtiganhstin nitrate and cal ci nati on,

wherein the external surface area is_determ ned froma

t-plot (B tKebytErer the ey af sospiraEgy emditigns o form a
habi t, wher %&&u@icdn@ﬂ%né&eﬁe{&&f cr&ﬁ@llﬁEWl@édléﬂk@eve wherein

MOM 22 nol e€ul ar si eve havi ng a crystal dianeter
greater t hachruﬁﬁab\@ah@afrgméaowcqmenwenzvqatum in the range

met hod of nmgpyfact ygi- Eglotﬂfb 6! X.ch Qlcwsﬁﬁ HofiGith@'from about 1

si eve of any preceding claim e net ho corrpr|3| ng
t he steps ohpur(ta)409r®ur$llan@ a mxture conprising at

l eaSt ?r}e SouCrOggrl the CY%S?Q?IBC?'I ?CCEJ a%s%VQl ent el ement
a

Ieasft' one sourc eas oné al kali or
aI kall earth netal elenent, at | east one

dogect g 200 oo SRS 200 ARL PRl Yo S s e rapge of

m'xturerohayltmgs.the fol |l ow ng rml ar ratlo.Y X2 =10 to
infinity HHOY = 1 to 10000 OH :Y = 0.001 to 0.59 M+ Y
= 0.001 to 2

23. The method of claim 21 or 22, wh_erein the Y:X3 is in the range of from 10
to 55.

24. The method of any one of claims 21-23, wherein the OH™:Y is in the range
of from 0.1 to 0.5.

25. The method of any one of claims 21-24, further comprising OH:Y with

trivalent element correction ranges of from 0.01 to 0.39.

26. A method of manufacturing a crystalline molecular sieve of any one of
claims 1-20, the method comprising the steps of:
(a) providing a mixture comprising at least one source of at least one

tetravalent element (Y), at least one source of at least one alkali or



RY =0.001to 2 wherein Mis an alkali nmetal and Ris
at least one NN NNN NN N -

waaneoBshy | - | , 5- pent anedi ami ni um salt (Me6- di ge@t/U$2007/014940
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salt(s)), wherein said OH :Y is calcul ated w thout
trivalent el enent source correction; and (b)

submtting the mxture at crystallization conditions

to forma product conprising the desired crystalline

nol ecul ar sieve, wherein the4grystallization

conditions conprise a tenperature in the range of from
100 Cto 200C, and a crystallization tinme from about 1
hour to 400 hours; and (c) recovering the crystal E ne
mol ecul ar spispl cansly meigl glemank g legpt eirRcHRE-agFY Japvater,
the H2G'Y mplfbpicHallf al Radtdnk BEurk@BO St 104st bhe Wivald? eRnent
23. The nmethod of claim2 1 or 22, wherein the Y: X2 is

i n the rang€Xbfaifimaisiure hayngthe fodowmgemglar K¥P: of any
one of clai 21- 23, wherei 3 Y is in the range
of fromO. 1@%20. 5. 25. Themrtré?ﬁg@?of any one of

clai ns 21- 2H,0fYir t her =conprliteil@OOH : Y with trival ent

el ement cor bq_f.t\j.on ranges %f76fttro '0.01 to 0.39. 26. A
met hod of manufacturing a crystalline nol ecul ar sieve

of any one ®f*:¥l ai ns ¥ 20, 0008 o2t hod conpri sing the
steps of: (gﬁypr oviding a '(gilutr\efl conprising at | east
one source at | east one al ent elenment (Y), at

| east one sQihefen M isain dlieAShe@NEndERK bt least ab& N, NBIFNIN®-

metal elenent, at |east one directing-agent. (R

wat er, and Bﬁ’fal"éfﬁgl’ll'&g'é’te“‘lag%fg?mb‘ﬁ%"?%ﬁ2@’@6'81*‘1&‘5%'5 R

one trival eRihepi@5RAOH Y is GRulatBd ¥ithoet tiddleAgeltMent source

followng nolar ratio; Y: X2 = 10 to infinity HROY =1

to 10000 OHeoyeetion; 7@l to 2 M+ Y 0.001 to 2 R Y = 0.001

to 2 V\IKIS*\IGI gu%hﬁnér{h@l%&kdre R/t &lysataboh Scaditi?@S{o form a

one N, NN, N N N - hexanet hyl -1, 5-pent anedi am nium salt

( Me6- di quat PEodual eqmapr)singuthe desiredserh sfaliie moleeular sieve, wherein

cal cul ated Ly et SiE i SOMK ture in th

correction; %%gg%sl%t%m ?ﬁ“ﬁg S't ﬁgﬂ%ﬁlxt qré;rﬁ?:\etrz_l Hre i the range

crystal | i zaof dront d0@i°€Citor)0f @, drok ancrystallization time from about 1
hour to 400 hours; and

©) recovering the crystalline molecular sieve.

27. The method of claim 26, wherein the H,O:Y molar ratio is in the range of

from S to 35.

28. The method. of claim 26 or 27, wherein the Y:X; is in the range of from 10
to 55.

29. The method of any one of claims 26-28, wherein the OH™:Y 1s in the range
of from 0.8 to 1.

30. The method of any one of claims 26-29, further comprising OH:Y with

trivalent element correction ranges of from 0.64 to 2.



product conprising the desired crystalline nol ecul ar
sieve, wherein the crystallization conditions conprise

wa@2dognBesat ure in the range of from 100 C to 280r/Cs208nei4940

20

25

a crystallization tinme fromabout 1 hour to 400 hours;

and (c) recovering the crystalline nolecul ar sieve.

27. The nethod of claim 26, wherein the H2O Y nol ar

ratio is in the range of fromb5 to 35. 28. The nethod

of claim26 or 27, wherein the-Y: X is in the range of
from10 to 55. 29. The nethod of any one of clains

26-28, wherein the OH:Y is in the range of fromO0.8

to 1. 30. The nethod of any one of clains 26-29,

fit hef Dobediafi manulretunngia grystpllipg raplecWpipigie of any one of
cor r ectih iy {-2p9RS n@thJm&, i 8 sepd bt A Tt hod of

manuf acturing a crystalline ecul ar sieve of any one

of clafaks 1p@REidingie mixtute¢onmrisingAt deast hae sewrps obft least one

(a) providi wg e UL SEl;
of at Ieast&%ﬁga %ﬁ%\{}%‘e[n? 'rgl lgérsg%n@% r@é? fgasstsbq‘one l,or
source of atlkhi¢astth Malaélkmhm ot leabtkalel disating-agenta(R), water,
el enent, at deat Q

opt i onal ly and ppiona 6 & leag? %)réegg%l?r e?} flf( lea%t OW% tnvalef?t gement

trival ent e{>¢yesitl nfiXjure Eahdg ma(ﬂ'ollbellﬂmmagrztth)e

foll ow ng r ratio: —10t0|nf|n|ty H2ZOY =5
to 35 OH : nQE%O 001 to 2 X%D InfNigo1 to 2 RY = 0.001
to 2 wherei sz_\ﬂys an & kal i5 taer,tsal and Ris at |east
one N, NN, N NN - hexanethy] -1, ent anedi am ni um sal t
( Me6- di quat0§§alt(s)r V\,heroe(?cHtg d OH:Yis

cal cul ated wtdy or wi thout gtdggivaloent el enent source
correction; and (b) submtting the m xture at

crystal | i zaRi¥n condi £ ons ®¥¥terkm a product

conpri si ng wixgreﬂ?m rseaql SIS tndedy Oﬁ?ﬁ K OUARIonS INENEN,N'N'N’-

wherein the crystallization conditions conprise a
t enper at ur ehéxameieylrlahgentepediammiv00Galto ddecdiagnds a salt(s))

crystal I'i zagpon;t LIT§ Sriop ?pﬁﬁlat]edh?ﬂ of QntﬁQQt iQHfefit element

and (c) recovering the crysta I ne nD ecul ar sieve.
32. The net boocoforodcabngari@ld, wherein the Y: X is in the

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

(c) recovering the crystalline molecular sieve.

32. The method of claims 29, wherein the Y:X; is in the range of from 10 to
55.

The method of claim 29 or 30, wherein the OH™Y is in the range of from
0.01 10 0.5.

I
LI

34, The method recited in any one of claims 21-31, wherein the crystalline

molecular sieve is an MCM-22 family molecular sieve.



55. 33. The nethod of claim?29 or 30, wherein the CH
:Yis in the range of fromO0.01 to 0.5. 34. The nethod

wdo febhedsd N any one of clainms 21-31, wherein tRer/us2007/014940
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crystalline nolecular sieve is an MCM 22 famly
nol ecul ar sieve.35. The nethod recited in any one of
clains 21-32, wherein the crystalline nolecul ar sieve
is an MCM 22 nol ecul ar sieve. 36. The nmethod recited
in any one of clains 21-33, -Surther conprising a step
of formng catal yst particul ates by at | east one of
spray drying, prilling, pelletizing, and/or extrusion.
37. The nmethod of any one of clainms 21-34, wherein the
c3¥st alhe mathesh resiid i iadnoreLek tlaims dhpes ddherein the erysiplline
Speed H&}Jcnpar SRUG% QIMUM r@zqn&ecJaQPQeVFéDM 38. The

t ho any one of clains 21-35, wherein the
crystalllzatlon conditions further conprise a stirring

ed

S8F° s P ARReE s ERPTROCEONRG 3099, R SRR 2 e
m xt ur ef famtnhgrcamt)rsppamesla(bﬂﬁ' att Pastf orseefisirag edyiog, prilling,
t he meig t. of te/ lent element in its oxide form
40. ThBEHREHS 2BV OLRITSIS of cl ai ms 21-37, wherein the
RYis in the range of fromO0.01 to 0 5. 4 1. The

hod_of an ne. of cl ai 1-38,, wherein.th .

LSt avale @E%Pgn%ﬁqenx e 8 eF efdims o195 wherkin i fgystglization
any ongoffitiéhsAfufherdondftise Whiireh g spded ih the/ AingE bf GbBNB RS 1000
(X) is_alum num 43. An MCM 22 tam |y nol ecul ar sieve
made b¥PMbt hod recited in any one of clains 21-40. 44.
The MCM 22 famly nol ecular sieve of claim4 1
conprises |ess than 10 wei ght percent of non- MCM 22
f 380 | y The| metbdr ofs pey eqns) ob glasms ol -Bhe hsraan thei ghstalgration
the crystalibddfuiiel EobaLe §ishMe élp‘ee AnRROEARS diOfiom greater
hydr ocarbon conversion, conprisin e step O 3
contacﬂwn@“a‘ﬁ@dﬂ@ﬁarbon feedstock with the
crystalline nol ecular sieve recited in any one of
clains 1-20 and 41-42 or manufactured by the nethod of
cB@i m Thd methdd,ofuandeone efivaaisisod 1 - Sondvhereinsthe omixounn further
conver %&%{Sr.?esc%ﬂ% tv\}t% of seed based on the weight of tetravalent element in

its oxide form.

40. The method of any one of claims 21-37, wherein the R:Y is in the range of

from 0.01 to 0.5.

41. The method of any one of claims 21-38, wherein the tetravalent element

(Y) is silicon.

42. The method of any one of claims 21-39, wherein the trivalent element (X)

is aluminum.

43. An MCM-22 family molecular sieve made by method recited in any one of

claims 21-40.
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44. The MCM-22 family molecular sieve of claim 41 comprises less than 10
weight percent of non-MCM-22 family molecular sieve(s) based on the

total weight of the crystalline molecular sieve.

45. A process for hydrocarbon conversion, comprising the step of:
(a) contacting a hydrocarbon feedstock with the crystalline molecular
sieve recited in any one of claims 1-20 and 41-42 or manufactured
by the method of claim 21 or 40, under conversion conditions to

10 form a conversion product.



