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present disclosure relates to a novel nol ecul ar sieve

conposition, a nmethod of nmaking and a process of

using the sane. In particular, this disclosure rel ates

to a novel nolecular sieve conposition which is an

EMW 10 or MCM 22 type material having | ow angl e

features of MM 22-P and MCM 56. BACKGROUND OF THI S

A Iﬁé?%&?gﬁg?ﬂ%ﬁ%]ﬁlﬂ% eONBOSBITORE ATHETHGI OF MAIING AND A

etic, have beengﬁl_f trated in the
past to have cat%ﬂ??ﬁs SEOPEING & ar| ous types of

hydr ocar bon conversi on. Mol ecul ar sieves that find
application in catalysis include any of the naturally

FIELI® N hetic crystalline nolecular sieves.
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contg 826, 667 i, 2? S g{cp gxfl'oég%c %\Bg%\%)él;\%?gﬁ L QD didcHhEademt for synthesis
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25 (U.S. Patent No. 4,826,667) is synthesized from a reaction mixture for hydrothermal reaction
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crystalline nol ecul ar sieve conposition of matter

named I TQ 1 and its synthesis froma reaction mxture
wo eoosloy@drot her mal reacti on contai ni ng one or apPCT/US2007/016004

plurality of organic additives. [0004] Chem Lett.

Vol . 32, No. 6, page 542-543 (2003) by S. H Lee, C

H Shin, and S. B Hong and M croporous and Mesoporous

Materials, Vol. 68, page 97-104 (2004) by S. H Lee,

C. H Shin, DD K Yang, S. D. Ahn, I. S. Namand S. B

Hong .reported a MCM 22 nol ecul ar sieve synthesized by ,
contairgrgy gt sidhinaitane gereEhanynaminshiumeidho iU. Sy BateitHo.n8077,498 refers to a
' i r f L. te MeG-dinguat ¢ . o
cryd i nBRSRY FBA hgolBEh 4 rkher maticf SPL TS Rytesi from o reaction
mixfyrel {05 By diothesoali rederion yehtainingens ok & plupdlity $herganix addigees.

d i 4,08 i Ihvable T . :
10008 G BB Ferk RAE 32 Pt B0 ST AR BEST I Lot o 1. S, and 5.
Hongomd iMictperqua gné Meapparousdblegialk,) VangB, phge et @t (2004) sS. H. Lee, C.

] ' ‘ i &h C 118 X .
H QD 1 0nE, o i St 3 10he Bl R b ecutar sieve
synthesizedpodr etystaBizingMisadiionr wirsure ot hydsotheiveal réactivhs prepated, from water,
"MeW &84i 9 - h4.2- B4 004). 3).. 0 .
Meq(Ruat® iR, L 3 1ISRRS o Bl R g 5 s sodium
- hydygxigle sgiugien, The pixtyes gd agrplar pippositi@BasOshowd. i Table' . The mixtures
et B 07 g
phase"ME M2 witBajorystal gize pbehbut RS 0.09Am (Tiere phatesiB@phology).
Product Characterization. Xg &ésult Pure Phase MCM 22

- SiP/A 203 (molar ratio) 38 area m/ '438 Crystal

. stze 0:5 x 0.05 Mor pholGapyn.PBlettt et et Mitmperoes ard Mhsporous
OH/' Si2 of this rowels3hdNwl qt ddaterialh, \bwr 68 peged?V-104
of al um num source, Wwhpageid42A4BNCB) 3 was UL n bot h
pppers. ** The OH 7 5 02(#03his|tow is cal cul ated
lar OIPPS Dy [ L C

Y sale 0 e QNivisar, APPSO OX
Plavi si oHQ/AlShl i cat | on N£0.60/ 834030 30 scl odes a 60
c ifkecul af siev® (EMW- 10- P40 havirg, in4dts
as-synt H8HI/Bék form | an X063y difif ractd4n patjtern 0.5
i pel udi KT dS¥hacing paxi n@73at 13. 180.@6 and [12. 330623
gstronNa AMh@rein the pe@H3intensity @6 the |d- spagbng
maxi mum R/Si0, 0.15 0.1 0.1
Crystallization conditions :
Temperature (°C) . 160
Stirring speed (RPM) : 100
Time (hr) : 168
Product Characterization .
: XRD Result Pure Phase MCM-22
Si02/AlL, O3 (molar ratio) 38
BET area (m”/g) ‘438
Crystal size 0.5 x 0.05 pm
Morphology Platelet Platelet

* The OH'/'8iO; of this row is calculated with correction of aluminum source, wherein AI(NO;);
was used in both papers. . '

** The OH/ Si0O; of this row is calculated without correction of aluminum source.

[0005]  Provisional Application No. 60{834030 discloses a crystalline molecular sieve (EMM-
10-P) having, in its as-synthesized form, an X-ray diffraction pattern including d-spacing maxima
at 13.18+0.25 and 12.33+0.23 Angstroms, wherein the peak intensity of the d-spacing maximum
at 13.18+0.25 Angstroms is at least as great as 90% of the peak intensity of the d-spacing

maximum at 12.33+0.23 Angstroms.



at 13.180.25 Angstrons is at |east as great as 90% of
the peak intensity of the d-spacing maxi num at
wQA200880:428 Angstrons. -2 WO 2008/ 016477 PCT/US2007/016004

PCT/ US2007/ 016004 [00061 Provisional Patent

Application No. 60/834,001 discloses a 'nethod nethod

of making a crystalline nolecul ar sieve (EMA 10-P),

the nethod conprising the steps of: (a) providing a

m xture conprising at | east one source of at |east one

tetraval ent elenent (Y), at |east one source of at
oo 23] ik, SR EO it f s +

: pnal Iy’

crystaﬂinelxﬂd&tulaxﬁ@‘/sﬂim %‘?’) ébelné ‘EICOIBH%S“W lh\el’zﬁleg el enent

( X%afg%glﬂf%ﬁﬁﬁ?&b%&h% ak Qédsﬂ‘dheﬂ gourod af at zktastooue tetravalent

0. 001 tlementsy), zmlea;t eneFopsg of atx e§t 0?? %Egl 61' aggi eimétﬁénetal element

VI\\IIh §| r §| i Ef l%gt %nﬁ&]iré%klh ge;{iﬁt)a warRhnR opﬁoxﬁillylaehsit opesource of at least

exarme ent anedi a um sa
( Me6- dpqw.l‘awa@nédﬁmf@)(g/(? Salﬁdm(‘B*) ?1?1‘8’ 413? atios |
at crysggllizatian com{ot,hgﬁg, to form a pr oduct
conpr|5|n6 the desired cr stalllne nol ecul ar si eve,
wher ei H20n€ crystal | i 13 1¥R0condi tions conprise a
terrperzﬁ}klwe. in the rapoetd.s6 rom 100C to 200C, and a
crystallization tinme fromabout 1 hour to 400 hours.
[ 0007) MP¥ovi si offal P08t Appl i cation No. 60/ 834, 032
di scl oggg a crystal | n@onEazacul ar sieve (EMV10), in

i ts ammoni um exchanged form inits c [ fer thyl-1,5-
conpr i stheeeinM ts amalifali mtaland 5385y ﬁﬁ‘ﬁgl\lh? Heicametby

cryst aldehRfed@hRelth Sdlt (Mdaxaequass Giﬂﬁ(s)a;:ztrdr i zed by
di ffraction streaki n

in tdsy rmtprég:fl}edwx ét W?%‘ﬁ‘é*ﬁ on condm%géc {u t%frﬁa‘igggg[ﬁ:@Eompnsmg
. i's furthelesifdaatasihaBine Zxﬁdlehyaxt klevtarwbedelhk(he parstalizatiopf conditions

.electron diffraction ern, . i
mol eculRFPrsE l'é\treé"ll%at‘f“% el ea‘?%:qélilﬁé éﬁd&g@@ﬁé‘“ ik tzaion
cel I's stheskinngoa g & mcmmts on. [0008] Provisional |
Pat ent Appl 3 i E%l o

{0007k ngqulxﬁjorgl Etﬂl,.%:g% CF%%l%n%.l éebé%ggﬁsclﬁ%ll/%é@é" I\%fﬁﬁﬁl’ ec ar sieve

(EMRET d)olill 1€m1ilﬁbﬁluﬂxge)¢:hﬂ1gsd &pm @fin 1(sa:)alcp}eé\fp@q1 ,fgrn@nsmg umt cells with

(pLLs & f v3tdi ﬁﬁaﬁé @paking from

B 4 SRl 0P, s iy s

the hﬁasdeuom:eartgem\taﬂ émtthe | e ineetiqu) Thegtorystalline Lﬁl%vg is er

charaocéetnz‘ecég ?Hc’e ardos hléH %A:Hel'nscbrf cflcktah Blfﬁ'ﬁétlolﬁ C}ﬂiﬁéﬁl TR¢ efyeallipe molecular

one directing- agent water,said
sieveniis fitrtiee cheandterizet fyg fh@lﬂlfcﬁﬁllﬁﬁr%lnéral‘&’@rﬁfh%ef??’bn Y: X2 =

[0008]O 5t Q’réﬁ)ﬁglbﬂltp’ateﬁz&pﬁmmlén tI\QJ ]@@%Q ,03PHdisdloses Ca (ﬁﬁiﬂmddoof ma.kmg a
crystallme molecular sieve (EMM-10), the method COmpI‘lSlIlg tl?e s%eps 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 trivalent element (X), at least one
source of at least one alkali or alkali earth metal element, at least one directing-

agent (Rj, and water, said mixture having the following niolar composition:

Y:Xa = 10 to infinity
Hz0:Y = 11010000
- OHYY =. 0.001 t0 0.59

M"Y o= 0.001 t0 2

R:Y = 0001102
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-3 WD 2008/ 016477 PCT/ US2007/ 016004 wherein Mis an
alkali nmetal and Ris at |east one

woRNSBIMNTN N - hexanet hyl -1, 5- pent anedi am ni unPGREIUE2007/016004
(Me6-di quat-5 salt(s)); and (b) subnmitting the mixture
at crystallization conditions to forma product
conprising the desired crystalline nol ecular sieve,
wherein the crystallization conditions conprise a
tenperature in the range of from 100 C to 200C, and a
crystallization tinme fromabout 1 hour to 400 hours;

(C) T QERYEHINDG dn ket HEh PANAITO 8 ATRaSCotiedt, NSV BVN; N'alnekamethyl-1,5-
(d) ion-exchanging the cr st al | 'P nol ecul ar si eve
with mmﬁn@d}mwwa%l\%r ﬁ‘i%ésa F&oﬁ@] It is known

t hagpyhpidhg BRI Rxalre g cryStalRatiditiconditions to form a product comprising
aggregati on/ aggl ongratio

di ffr
can afthedesi aqyﬁ‘rg{lms e;ﬁg{%f:%lgrr s}gg%v expé’?ﬁ/thel C tgﬁ’tzé.tpo% conditions

cat al y&jmpst 'a‘t’érﬁpérétﬂxfé if tiaxahgd of frobn@o@"C tcsZOOt Ge&méfmjastalhzatlon
a need for novel st al:t{?)(# e nol ecul ar si eve
corrpos‘i“f‘?gﬁg‘ai\‘?ﬁt ¥%i ng such novel

cr y;&)axlehbmin eaﬁydtﬂnmsmeleeulapm and ons. SUMMARY OF

THI S _DI SCLOSURE 00101
di sdéfbnrexchangmng ‘frégStgl 18? WF%PF ﬁlg\’ﬁ\)&\gﬁ %%n*oglnlﬂl? nitrate solution.
[0009§D| Elfsislkabwﬁ i1 erybﬁl/inﬁgxhololgy,l siz m-aggmgdtmslaggbnfemtwp, QEpew X-1ay

dlffracalogﬁ;ge Ia ! :%C@ﬁ altoti efrsge)pba %l %H%ﬁ%aﬁ@@kactf%w and stability. There

is, théi*éféfel Agi¢e s W@bﬁ(ﬁ'ep&&ktahﬁle analecslﬂmmlevg compriitions st methad of making
57 t .abou .17 Acn “ggs and a non-di screte peak
S“Chr%a‘t’t"e]a"r?ﬂst S W‘f?uncﬁ fWeen 8.8 to 11. Angstrons,

smj&f%@dﬁﬁ‘iﬁsﬁﬂ%@ﬂcﬁ%@ﬁﬂ' ty Of the d- spaci ng maxi mum
abou rons i s Ie

th
[0010909 Jof sarhe qrehekingitse ntbist 91561Ps‘irﬁere Sp e i’n§ %M'?‘z family
mole 3RRe 23viHB! giﬁﬁfs%ﬁ%ynth@@ﬂeﬁ]fohﬂ d'mtj@&liy &iﬁbmﬂlbﬁmatta'p mdhld;ng a peak

sclosure relates to t hod of i ne
at d- pﬁgp@,gup@pm%%v@ ll%,é?:[:(é%& n‘gngiﬂ-gmﬁ,r gngﬁ ?éxmgnfséé |T?ealk BEa a- -spacing
maxiGARPhdtREaD 1252 16t8p6t 04.17 (gspomyiadd ragnm-msmur geak at a d-spacing

mﬂl@ml&{;\;{:ﬁ@% att%plgaré}%st?’?% S uelrrgifel élg;{xa%% ﬁ tensﬂ&rogre{ﬁeo -sgacing maximum
betwieaSt 5708 aibahkal. i7 Afgskblalis leeattiah 9%t efl the peskeintensityaef the d-spacing

| east cti n agent (R, water, and optionally
max“é‘fmlaé& 13336113528 of at |east one trivalent el enent

[001(]X) Id b&xememwﬂﬁldm&wthrg dlbréosﬁloé lrciwemgo rmtrathqdagﬂ' praking crystalline

mdcwli‘rﬁé“df r‘f‘Pf 3&? %’}Ytpr“'?ééh&n% a‘soﬁ?“é ‘?’ggttgp on = o 001 to
0. 59(a) amoidingGhininfurd( caroPrising otlcasitons) WEF o alyjcad one tetravalent

corr eCtd g She QLR atkaliRarth metal element,
0. 001 t 6 gnm apgéﬁvloge Qoége %at\ﬁ?a‘trre ea alnd aRallS X metal eleme

| east catdeabl dxe N;mptMgMgehb@;m{uny pod opgionally at least one source of at least
pent aneqkr & ﬁﬁk’x )*F’)) the mlxture having the following molar ratio:
et Aeain € e

N, N, N - hexanedi am nium salt(s),
or any ¥ofmi nati 6n théloé@f m\kﬁbfer ein said AT:Y is

cal cul agygelyy and -4 11510000
OH"Y without trivalent element source correction = 0.001 to 0.59, and/or OH:Y

(with trivalent element source correction) = 0.001 to 0.39
M"Y = 0.001 to 2
R:Y = 0.001 to 2

wherein M is an alkali metal and R is at least one N.N,N,N’N°N’-hexamethyl-1,5-
pentanediaminium  salt(s), N,N,N.N°N’N’-hexamethyl-1,6-hexanediaminium
salt(s), or any combination thereof, wherein said OH:Y is calculated; and
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WD 2008/ 016477 PCT/ US2007/ 016004 (b) submtting the

m xture at crystallization conditions to forma
w@e@dood47Tonpri sing the desired crystalline nmptBUTS1087/016004

sieve, wherein the crystallization conditions

conprise a tenperature in the range of from 100'C to

250C, a stirring speed of ranging fromat |east 150

RPMto | ess than 5000 RPM and a crystallization tine

fromabout 1 hour to 400 hours; and (c) recovering the

crystalline nol ecular sieve. [00121 In yet other

enbagiiBRAtiEng i s 6t asstadizEt@inadoaditions & fordhoptoddct comprising
manufacturing a crystal lé{s‘ge nol ecu] ar. sjeve

: t.he .. ..
met hodhe siepirads prigtallivg mplspuan ficeys) VT W é‘Fn‘bryia‘aﬁr:‘%%Pﬁr gonditions
CoNpri Sinfifisdh thRpEhtuRNR 15O wge offfroat 106ESth 250, a stirring speed of

tetraval ent el ement t | east ce, of ST
| cast Tenena e 16t 460 P apninr0 BFia% & nfpnizadon ime

| east QHA BinktaHdun i APadirst Rid wat er, and optionally
at | east one source i)f at I%f%gt. one trival ent el enent
1 freulpriie

(X) (xnsgovering theseysi@iingme Y

§wi ng nol ar rati o: _
[0012)Y: X3n Jed QtHep ehibbiiitidnis, thiRQisklosurt febatckOBOD nlthadyof manufacturing a
wi thout trival ent elegent sour ce oga_ctlon =0.74 to
crystaliing mplesulagysfeves thg method FOHRNYNE ESERRRY sour ce
COr [(BF pioMding Ombdude@optibing yt [sadd ofidourae of at JRast one tetggalent
to 2 wherein Mis an al kal i t ' | lel t,
one N, ReRER (ﬁ\)/l’l\fﬁ??é&%f’\wf o f&tééisb%daélﬁ%é%@gﬁ% eﬁ%ﬁhem clemen
sal t ( S)t leddt bad\iidctingVagdne (Riyeéatey) andl optiratlare astrong saree of at least
salt(s), or any .conbigation. MBS e SR 55 Y
i s cal 8uf Eivégn%l?rﬁg%t&?’tdﬁ vg{hgfgtﬁl g@% ment flsourg ce
correcti:¥n; and €b) stbwinfinityy t he m xture at

crystal] j.zation condi{io o form a product
conpri thé? t he desi rieitjp i(;t)r%)(/)gt al l'i ne nol ecul ar si eve,

wher ei OH & withysttteldlen atement suredi corigeiion = 8. 3he 2 apd/gr OH™Y with
tenperature. in th . Cto 200C, a

stirri 'é"aé%‘éSi%mSPFS°F‘gérgig‘?ﬁg‘t‘%°E‘£n&§%%ast 150 RPM to

| ess t MhY5000 RPM af@Ohtxc?ystal lization tine from

about Jour to 400 hgyps$io@nd (c) recovering the
crystalline nol ecul ar sieve. r£'00131 In ){\gt ot h1§[ , thvl-1.5
enbodi vewren M b an alfiadionessl and K is|2adcast Qog NHNRLPHY N lrexamethyl-1.>-

manuf a%teﬂ{ahékﬁarﬂini&ﬁ ysggﬁﬂ(é)j nen AONGE R -heteyethyl1fBhexanediaminium
nmet hod “‘conprising the steps of:. (a) '

. St proyi a .
T X1t oaGhpn SngprEnRaRRG ergh M GHER B OH Y s galpulated withou
one t et;94a}eMment bG8 Yoredon; 8hd | €ast one source of

Lt L oSt O ST o

at | eashe QRErGPYFHERIRE Ablcb@las sievanehéreiny tleeorystallieatimt conditions

(X L L0 L1E OO PIClo S siin st of

PCT/ US2Q04ih8 1@ least 150 RPM to less than 5000 RPM, and a crystallization time
from about 1 hour to 400 hours; and

(¢) recovering the crystalline molecular sieve.

[0013] In yet other embodiments, this disclosure relates to a method of manufacturing a
crystalline molecular sieve, the method comprising the steps of:

(a) providing a mixture comprising at least- one source of at least one tetravalent
element (Y), at least one source of at least one alkali or alkali earth metal element,
at least one directing-agent (R), water, and optionally at least one source of at least
one trivalent element (X), the mixture having the following molar ratio:

Y:Xs = 10 to infinity
-5-



H20:Y = 5to0 35 OH:Y =0.001 to 2 WY = 0.001to 2

RY =0.001 to 2 wherein Mis an alkali nmetal and Ris
watosoasr7 one N, N, N, N N N - hexanet hyl -1, 5- PCT/US2007/016004

pent anedi am ni um sal t (s),

N, N, N, N N N - hexanet hyl -1, 6- hexanedi am nium salt(s),

or any conbination thereof, wherein said OH':Y is

calculated with or wthout trivalent el enent source

correction; and (b) submtting the m xture at

crystallization conditions to forma product

conpri $HgY the eesirédoBdsystalline nolecular sieve,

wher ei crystalli conditions conprise a

t enper [Q}E?X‘é in the raégjgllg?zfrom 100C to 200C, a

stirri g -¥peed of raf@ohgo®rom at |east 150 RPMto

| ess t 5000 REM a ystallization time from

about r1@%’our to 400 hgg)rg &gnd (c) recovering the

cryst alwhenen b iscoudlleali wgételand R 601 ddast gney b N N:NTHF N’ -hexamethyl-1,5-

enmbodi @H{aﬁedl&l&‘inﬁm‘i' IS 9&11{3{)” r eNf[\ﬁi\] %’%Nb -ge)@an{@?ﬁﬁgdé-ﬁéxanedlammlmn

manuf acturing a cryst i ne nol écul ar si eve,

met hod sebhprwrsmwgcqm@ngttcepﬂlemf yhgreisy #id @HREY as Calculated with or

i xEUr Gy GRIEPEl BicHPelBhediGBiee BfifeciBhIAR OF al least one

tetraval ent element (Y), at |east one source of at
| eas(b)ombmitting te mixtur RhFiyselizatomeangditions &niamm a pigguct comprising

| east qpe &klgﬁckwnﬂgeﬁblee& iRl Efvherdin HHRA&Y stBINGation conditions

seed, and option y at |east one source of at |east
one tr mpamém ad¢epesptorg i) the gange o o 0V orRPOfGren stirring speed of
fol | ow,ig 1ng?xloﬁ“f atrléﬁsk 950 KP%@to:leQSQhﬁxPSGGﬁ RPM ¥nd hBisthllization time
1t0 1000 001 MY = 0.001 to 2" RY

0. 001fr@raakzow&0@rw490ﬂ>§u§nma1 kali metal and Ris at
] easic)0RoVrie h&e"!rﬂtd}lméﬁéﬁ&ﬁﬁmével oS-

pent anedl am nrum sal

1001§1° N, T rehvoReC RERAmETRy His alislosarmrsiosgh 9 et of gpamtecturing a

crystallin@ Mol SAMP kB s, i médied esthprisMietheisrpsaf:d O+ Y is
cal cul at ed, W|th or wthout, tri Xal ent el enen

cor r &®: PORidingna maxhre REmPRURE Fha°a5t OR ERHEY 8% ﬁﬁ aS’i ﬂne tetravalent
t he m xélement (ANt NGstfoneFombe uf atQed31 orieoalld)i ovt Ahdbiccmett] noetal element,
tmh)e(t n\?;%ntg?fgfotl%;ﬁ*gﬁ%% %g%\‘x/tﬁ t Wgtef:ne%ﬁ%ﬁsg 81)5(% (sjeeed anc} opetlonally at least
cryst al bezsviuicdof @0 Rditidne nsvdlent fetnrana (X, detusixture having the following
conpri Si nﬁ’é the desired crystalline nolecul ar si eve,

wher ei n"™f ¥Yystallization conditions -6 WO

2008/ 016477 PCT/SUSZOO'#;é 016040 iforiyr i Se a tenperature

in the range of I—EW 100C tpo 21%%{1 and a

crystallization t1fre from a Sout hour to 400 hours;
and OH:Y = 0.001 to 2

MZY = . 000lto2

RY = 0.001 to 2

wherein M is an alkali metal and R is at least one N,N,N,N°’N’N’-hexamethyl-1,5-
pentanediaminium  salt(s), N,N,N,N’N’N’-hexamethyl-1,6-hexanediaminium
salt(s), or any combination thereof, wherein said OH:Y is calculated with or
without trivalent element source correction, wherein the seed has a concentration
in the mixture ranging from about 0.01 to 10 wt% based on the weight of the
tetravalent element oxide in the mixture; and

(b) submitting the mixture at crystallization conditions to form a product comprising

the desired crystalline molecular sieve, wherein the crystallization conditions

-6-



(c) recovering the crystalline nolecul ar sieve. [0015]

In yet other enbodi nents, this disclosure relates to a
woreikoth40f nanufacturing a crystalline nol ecuP@r/us2007/016004

sieve, the nmethod conprising the steps of: (a)

providing a m xture conprising at |east one source of

at | east one non-germanium tetraval ent elenent (Y),

at | east one source of germanium (Ge), at |east one

di recti ng- agent (R) wat er, and optionally at |east

one source Of st one trivalent elenment (X) and

at | eas? onec agﬁfl%eé%}ﬁe igithg ags olbkemORAF to 20°Gy 4ad)a crystallization
earth meabnedbenemqurweoomamwaﬁdhaw ng the follow ng
nol ar, t0|nf|n|ty H20: Y = 1 to
1000 c) '%}Av%nnég‘%tcgsﬁa@ Bilgioie¥eo 2 wherein Mis an
[0013 kalh yeevther am(bommﬁptm§ G&cﬁa&ukﬁt&gﬁgglqgrena meahrcr)]d of manufacturing a
eryst hPL %&OF ﬁ NGW %’ rr'l%lEl ‘%‘é ‘I‘%ei%s °fexanedi ani ni um
sal t (@)provrluarwmomrb Icﬁtﬁbnsiﬁg bi1e4se 6he sctRék dfft least one non-germanium

subm tt st allization conditions
o for rﬁggglﬁg%gﬁ men ﬁg? b QGeSOFESS; Pl gempapiimy |(Bpheat least one

nDI ecul direcingagent \&thﬁatﬂr tdihd SptionaIdt lat 2@kt BRe source of at least one

condi ti C enperature in fhe rang

from 1060 GG U8 Bnd SCREY Bt Pt phA et e ikt alkal cart
about ]!nﬁehﬂiem@ltzltb@mlmuneshavmg dhe( o)lowapaelad Aagot he

crystalline nol egul@isi eve. n. sone

enbodi nent s, thl%sél Sfa);d osure re é\?d‘?hf‘gyan MCM 22

fam |y nol ecul aFz6i%ve nade by 1netémds of this

di scl osure. [00j{fiy!n other enmbgdipents, this

di sclosure relates to a process for hydrocarbon
conversion, cofp¥ising the step.00itcdntacting a

hydr OCa.ﬂQ?é}n flﬁeﬁsﬁxp %ikaﬁﬂolé}gt# BEa & Yok nsésne gelgl%feﬁ;gel g{gé\l N°N°N*-

sieve _nmade by the net I'n any
or the h@?‘%?thylﬂ fréentpnediaminiums j eV@]T(SJ)f CINE;NLT*E,I\UN(N -hexamethyl-1,6-

under GRERMRERKHIuHAHSS, o ggé,héoqn&sgtmn%e&da?l on[ 0018]

These _and ot her facets esent 1 nAve shal |
beco Sg?fﬂg?%fhefmléﬂﬁrq hfecrysrt@illzamnmgmdh@pas toefirm a product comprising

descri filid @bsirel! @Y§t81Sine 3G é@zﬂeﬁ
DESCR DTl oh o He FlGURES, T ‘%‘?ﬁ%‘?’éﬁi cwsgﬂ"zamn conditions

t he XRSGP nf%“&ﬁﬁ?}}ﬁ? Ffbgiei@tgemf&WFCﬂ 0 tERa06], end a atystallization

80 houtise frcﬁrﬂQB&itlEioﬁﬂfoemb HBushays the XRD of the
as- s ?t hesi zed rod t of Exanple 1 at 92 hours.

[ 002 ¥y B §‘ﬁ'6 ine melsgrfsr §€ve-he as- synt hesi zed

[0016pr odfmotonmfenlﬂ)mlimér&s s diR0R2e Eiatt6 a3 NOONS2 BEMY Alolecular sieve
madefg %ﬁo’?‘thls 1, \\0'2008/ 016477 PCT/ US2007/ 016004
licl

SH8%s the XRD of the as-synthesized
[0017hy od@}@ﬂhﬁnﬁmﬁnélmﬁns this diSesbte folaisrte aprodaeiVor ﬁﬁoéﬁﬁérpéonversmn

com 0025
2308 8% SUIAPERART RN BIRL Oacut siev

made by ppbp@o@m any one of claims 7-30 or the crystalline molecular sieve of claims 1- 6,
under conversion conditions to form a product.

[0018] These and other facets of the present invention shall become apparent from the
following detailed description, Figures, and appended claims.

BRIEF DESCRIPTION OF THE FIGURES -

[0019] Figure 1a shows the XRD of the as-synthesized product of Example 1 at 80 hours.
[0020] Figure 1b shows the XRD of the as-synthesized product of Example 1 at 92 hours.
[0021] Figure 2 shows the XRD of the as-synthesized product of Example 1A.

[0022] Figure 3 shows SEM for Example 1A.

-7 -



[0026] Figure 7 shows the SEM of the as-synthesized
product of Exanple 3. [0027] Figure 8 shows the XRD
w@boosloes4as- synt hesi zed product of Exanple 4. PODRB3007/016004

Figure 9 shows the SEM of the as-synthesized product

of Exanple 4. [0029] Figure 10 shows the XRD of the
as-synt hesi zed product of Exanple 5. [0030] Figure 11
shows the SEM of the as-synthesized product of Exanple

5. DETAI LED DESCRI PTI ON [ 0031] In some enbodi nents,

this disclosure relates to a crystalline MCM 22 famly
[0023{2‘3' Gl sidviBie RRYD Bfhe hflsyrifesBBd §wdtttteﬁ"ﬂ§zeﬂprem m an

diffraction _pattern incl udi a ez%% e 2.
[0024E1 o i shetks e AEDH Ofithe SopYRIRs R DL BHhEY Exeiable
[oozsji' Stg; 7§l9é‘6§ﬁ’&bsl Be makoﬁihe as-ﬂyrﬁmﬁdeﬂ grodeebdiAxamiplt 3seen

to_about 14 17 W?stro gl dﬂgnf(@xscrgtf peak
(0026} zf‘@“%ﬁé@‘i"ﬁsgt e RLYSF BEE “B'Y ANGStT oms,
[oozmh ermginie BRRoWERK XD Bﬂﬂiefay—sﬁfthéshtéd prinaicetifxampld 4um

12. 57 4,17 t
100280, e AShSWs e SERLAERHE 3o St e pfet G EERBIL 400
{00291 2. af’;@urz?zomsl 4 the IRD bﬂtheﬁhgynthhmf d!prnelnmsqf Bxhinple 5.

| SCl.OoSUr el a t hods ,,0 sSSses
o3}y ° i 1 shovetire SEM ol Be ot sp DB Ae RS aBp RS

DETR L ‘qt])m:t jpnNs, test procedures, priority
nts, articles, publication

manual s, d r .
(0031 0 o RS TRkad TS| Hhisa HBCIOBHT yrelafsoRpdr SaH Ty RCKT22. famity

moledu®r &P ‘B@vﬁ\? mtlﬁeas-%ﬁﬁtﬁéﬁizea%ﬂn CHinSXlr@ tifadtidon @ﬂttem mcludmg a peak
I nconsi st en Eresent i nvenaj on and for all = . acing
at d-ppacingdmexingps ¢fh 12 3AFQR3 ARSTTPRED ApGistE ibapls peak P

maxiRGmThdrivesh lﬁ 8933]abbliens. nm fm{gis@«'ﬁs laqtiver ndm—d'ilstlsteapmhk at a d-spacmg
nuneri cal per limts are listed herein

e
maximyy hegirsn q 8 1 t/%flgéﬁ?m&p%relp ithe pea rlgteg%wt 3‘:}%«? sg%cmg Mnaximum
betwéeQO@% té\sabbh&em 17nAh§un@nﬁﬁems§ ihaRLOBNOf thérpedkaintensity of the d-spacing

maxigE S AP 2E0G) APBSFTTE IRPURERBP R Ty pae s SRR i methods of

makif$ antBfecdlSds@If Mising i samgber i ng schene for the Periodic
Tabl e Goups is used as in Chem cal and Engi neeri ng
Introgpelion g3(5), 27 (1985). [0036] The term "tabul ar

[oo3f1abi il I’jﬁfeﬁhplp'mm aspplnsad)nh,ertaslt nproeedveesa priguify adocuments, articles,
pubhg:]?tgg)%,gllp a d togg?nrdgél.{n?e!t %%kheegel}l m{ﬁfﬂyaihgéﬁﬁgﬁtgd by reference to

ogy as
the ehﬁmesuﬁh diaalbs.lre ismon 1r[¢basls§bnt Ivetlxjhy gteadng invep@Tindriiveali irigdictions in

gl " (or "material of the MCOM 22
W}“"Pg ﬂ‘?qorgor%myw%cuﬁ ar sieve of the MCM 22 fanily

[0033]5 udBltnheureérival lovedr Uiteits ad pumetiead pipper Higy ese Hﬁtﬁé herein, ranges
from.angri‘%v@erq :;r gﬁér l%gﬁﬁ%oﬁt'éﬁﬁifa@édl ine buil d' ng bl ock

framewor k topol ogy". A unit
0034k | Assised mgmsusmmﬁca@ommzm/ Gamayoriony USPeRsp aesgos described

in th@r‘Aﬁ BliteHrab 0k MPELId03. til ed in

ee- di nensi onal space_to descrjbe the d as in
[003§bscr48b@ed hereimthe ppmbering schgye iforpthek éﬁ‘i‘@%riaﬁl"\/bé%ups 15 used as
Cherhichi ﬂld@igtdeeﬁmgN&QQm(S)hm QDBS)Y e cont ent of which is

I ncor porated as reference; 35U|&r si ev

[0036} o mThe demmnabwachabi” W%O%?ﬁ l&ﬁeﬂ eppiny pigans A g%u}ar gnemeral having

“parallel stacked thin platelike crystals.” The term “platelet” morphology as used herein means

thin platelike crystals.
[0037] The term “MCM-22 family material” (or “material of the MCM-22 family” or
“molecular sieve of the MCM-22 family™), as used herein, includes:

@ molecular sieves made from a common first degree crystalline building block

“unit cell having the MWW framework topology”. A unit cell is a spatial
-8-



2-dinmensional tiling of such MWV franework type unit
cells, formng a "nonolayer of one unit cel
wo biosknass”, preferably one c-unit cell thicknPEEUS2007/016004
(iii) nolecular sieves made from conmon second degree
bui | di ng bl ocks, "layers of one or nore than one unit
cell thickness", wherein the |layer of nore than one
unit cell thickness is made from stacking, packing, or
bi nding at | east two nonolayers of one unit cel
thick of unit cells having the MAW franmewor k
t opol ogy. anﬁhgemmmoﬁatnglswmm hileglcio slde-dispgnsionpl iphRet taglescribe the
bl ocks cal Qa?l & Qle& bé?? g’lu h%r“Atl?l? hf Q&Iﬁ%?ra'n{er“ﬁ)gly&%es” Fifth edition,
fashi on, I natio
t her eof ; ZﬂOI( thv):ntrm Icemmtarf mlmgmm&@yas@rﬁﬁ?rqﬂé&ul ar
dom o 91!.1[??3 Qébé%”?ﬁdé’m AL ORRSh idbnd 99@%@ Fuli@Rg block, 2
avin

of u |t e franework topol ogy.
[ 00381 Th2-didMsipRalf almg of sacle MWW framewela rtyps BRit £8ls, forming a

e T AR S RSP ik

Angs(iiipnsmplertlnesieves ahagierfeen @pmas’nsiymﬂﬁle%q%chuﬂdﬂgebbc“a “layers
MCOM 22 f a é{y gnre t oﬁ@‘ﬂm@képth%gﬂar\@ﬁéréﬁ'tﬁ@ thyBY of more than
ray

havi ng raction pattern including
d- spaci ngommlhwllahlcmsaaﬁ mede fsor gtagking.pasking 07 bipdjng at least two

3. 420. 07 ARQS) g&%ﬁ 68l [hve Eel? MiQi BLEniPEells having the MWW framework
as-synt hesi ze X-ray diffraction data used to

char act er fopelogheThoepking of shely secape dG%‘teﬁlbr\‘é‘SmByblo“'ks can be in a

standard [SGRPIAMES, Y8 iRGdifieradnal, R AndeH e éfion, ¥r any combination
copper as the incident radiation and a diffractoneter

equi pped teraefiorscintill ati on counter and associ at ed

CONPULET. Adldcifr CQE\le@CEﬂage tngm herdralandeal onginiedsional or
t he 22 famly include 2. (described

4a U
Pat. No. 4&- dgtggfnsggg} co@g;a@oy(n aels dllnf.tb ells; haying g,a{vI.W&).framework
4,439, 409km01 Z-25 (described in U S. Pat No.

4,826, 667) -1 (descr.i bed in Euraqpe Pat ent . )
[00381293089)) CiM‘éh a@&xs@aﬁ%@a 5 BpaCieRigd b JAVing an Xeray diffraction

pattefh hefadh2BA-spdcliig akidfsari2oed.15) BISTB:BJOUI ahum@dioRHt Aﬁgstroms (exther

Publicati \W97 Q | T (des
R e s oS B bt v
an XWd@&aéﬁ’cﬁﬁﬁdﬂehﬁﬂxcluﬂldé Sspaline. maXima at 25.0+:2.25,) 6.9-MCM, $57+=0.07 and

cribed I 236
3. 42%%@2 mgﬁté%m§ Reléeg_calﬁglf:%l cﬁoas—sgnf.}xg%z@.o@ n%vl\%mqggon data used to
chardctieBe rthd amldcalar kle®e afeatbtaitigl bybsta3Ryd &Ehniqidscusigt the &l-alpha doublet
conte s. of t ent f :
o L B s SRR Ao s
assoéiateil lcpmpoiee esiitgr calleaticassydesc Mierplabeore to the MCM-22 family include
mcit %‘q %Q;Wgz%&ﬁad a? 9y Cr%‘vzt%tcﬂ %?'Pé}?ﬁ UesDbR IEQP*s' 1 223 No. 4,439,409),

n ca ysts stich’ nor deni t e, Int hat
SSZdeZchﬂad ani HlISs Hﬁt&v@ﬂﬂ,&%,ﬁgﬂs U R e(dseseibed slnvﬁﬁrepf:aaol’atem No.

0293‘?)?5% E’?W{?l'e&zﬂ EaW Uk, bgteN%OB 647719983 ﬂ"(%ﬁ g&!scmdQnSﬁ’t&tnﬁ%nal Patent

ar sijeve. -

Publatipni3900 WOABTHL0). [ 2B fflﬁ%-,cnbé%l ipt Jogerpatiopp Zptgnt Publication No.
WOSR 9@%@? GMQM-B@ ?de'séﬁseﬁ% a5Ss ek %o, of 2§d!3577MMCMlIﬂQ (@@¥ribed in U.S.

are mat eri al. s whi ch
Pat. Sps 626,547 LIZG SrABHDHLIY S5 B 800 P TG00 BRAMEM:6 (described in
U.S. B hes. 88606995 The Bﬁuébbﬁsm%f%e Phieh aalaamwatedmmsby reference.

classes five dlfferen teri as _havi
[0039}i s L& asrie 108 L?@Pﬁﬁﬂ?te glﬁfggé{rm?}ﬂyl eiularpgﬂieg ded g‘xabed above are
distiSHhsted. frdnd 0diblentldifal Midd pe keutitd ylkylali@cedtdystsisestess hardenite, in that
the 1\91%?\2-2 %’Ieggna ss) hak%/% lli—snerfguslurilace poc\éa{s IVﬁl ¢h &)J not communicate with the 10-ring
internal pore system of the molecular sieve.
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hydr ocar bon conversi on processes. Exanpl es of MM 22
famly nol ecul ar sieve are MCM 22, MM 49, MM 56,
WO T@80164P6GH 3, SSZ-25, UZM 8, and ERB-1. Such pol/88200Z016004

sieves are useful for alkylation of aromatic

conmpounds. For exanple, U S. Patent No. 6,936, 744

di scl oses a process for produci ng a nonoal kyl at ed

aromati ¢ conmpound, particularly cunene, conprising the

step of contacting a polyal kyl ated aromati c conpound

with an al kyl atabl e aromati c conpound wunder at | east
[oo403Par tI*hél&eMniéLﬂlﬂe@ilaaeslml tyl e IZARC hnbeihg ofthe MEMEW topology are

mu]tl-w%gg%ajﬂé’{ S t1lél? Eﬂ%tagwgl ge:,rsartétl%wa an\(:ﬁg %.%m tﬂ? ﬁresence of both 10 and 12
membkiedRmat. Kihe Ak tlBrof (Zébﬁﬂe)f&immmmypesclﬁsesﬁim differegfly named materials

| east two d| fer y ieves,
as ha"\'/ﬂﬁé}”élsﬁmgé‘i?r? - %4%1’ g{ég II{Jssl’l ggiél?: :é'lsldiég?ez?t ed from
[0041F €0ITHeaMBA-22 family imicleculdr siepedbavietteemdours togheensefyl in a variety of

hydr(,&a"i“g” gqq%grs%% d' f %a‘}ﬁ%' g HENj 85 f&hf‘g Hé)‘i?jéé:ﬁﬁr siove are MCM-22,

and
MOME4S4MACHES6 ATEEL S BBH-3 (850423, UZMyi, | and JERBirid Sch seseyiar sieves are

usefuf.tgf élgylg}l ﬁévoxgs compoaunhs b Exaﬁﬂﬁe Wﬁ*%er{tq\m l6Y936,744 discloses a

al n 1 rrpurl I €es, as anorp OUS
procem:‘tbﬁpioah&ng umdnoahxvla&dmmatg: qmpowm/gartm q;(unene, comprising the

> 1P LR Glkyl Y biokhR%ic compound
step o(fé“p& 1%'f'f"e nga L s an %/\L%r?gan do hydr oglér bons) . ¢ comp
underT%i maﬂabaraxlarthcéphasé cpmtlmmnwmwlzezmﬁéﬂw¢ of Adneasalifylption catalyst to

produgf: &f é{l%%oaﬁ%ylat%xd %B ﬂounﬁ hendyeit t@@tr&rﬁﬁlk?étlgﬁ kasyktadomprises a

re are Kenyaite lecul
mixnESVE B0 leaBSWAL z;ﬂ'enzswms@alhmwsfculﬁé siers MiETenAgleAf (i, molesular

swve%ﬁﬁ?&&%ﬂ f?c{;lﬁj/ £B1lén§ét§' D1t O @l or @4 REPARSS a Ohatth&l ﬁkﬁiﬂng an X-ray

ecul ar si eveZS Co-exi st ng._w
diffraloiBi Q&tcframpluyhn&ﬂ eragingrmaxitag a{- 5541 25- 0n0- 1y %él”ﬁ&ﬁ% and 3.42+0.07

Angs% nol ecul ar si eves havi ng framsvvork type of EUO
FER, MOR, SOD, ANA, and/or

[004%]ani Itwlndzeetmdaxs@oéfbymp@rsm Siinee i éhaﬁ.“éef g family material

may ?_ﬁrh %1{1@414% sudhl &CarRérphaR-Atbliads dnigndelly hﬁﬁ‘hg rﬂoﬂil\(I'W)W framework
ter su stantlallyfree of nan-

topolpgiee (e g|,(§I)FI MEEW ) ard!Py, ofhes -PuHHe ]a%r{letXls and/or organic
hydrgea}lﬁﬁb)alryﬂﬁalteﬁhﬁpﬂk §§{h@%@ﬁ-&d@mfﬁfaaﬁlyymolemﬂiﬂlm(sa co-existing with

m nor ‘proportion n efea I
the MG BRI RN D SRS fraRery G BUML 28850, Z8M-12,
ZSMLAd, TEMI5L iFesielitd, Mérdenit Nbalitd, antlloy Amatcarel Sitlssr exhmples of the non-

ht | o
VR B ) S 4 BEVTC 20, b ARGty o

this 8B¢164urah%. mpIBOAR] sibves hasing drale wrkd s taf il @ hxI W, FER MOR, SOD,
AN"{, %%g F/ﬁ-ﬁt Ig? jf\/gqﬁtejefilﬁlmei‘% rgzﬁg Véi} gf {hQ@%rscqgm Bre rpreferably substantially

free m‘)lne@-MeM-m Eangilymatagerial(b)s Th'a" hase mmllyt%%ﬁﬁ PRACYICM-22 family
mates )bg%la egﬁggl—%ﬁaﬂ%a‘ghgs MK M—Q%Of 29191%41911@11%5 disclosure preferably

ucture a degr ee of
contginy 8 toaihbi pnopymoh (tebe than |58 cwilalr p@feé@léy ﬁ%fﬁ &hana?0 BexofRagr-MCM-22

famxgt In {e%fctfsl(g 1?1%% ”) Al fcibh ﬂﬁflf}hﬂhﬁﬂéﬂs aﬂ'ﬂlcﬁr\yﬁg}mpercem (Wt%)

cular sieve material measured EX M%Mzz famil
valugc aren bargd Ebre ghe gamiviner oweighe of JmRyritiesnanch Pu{s prase -22 family

mateq_ﬂ m cal conposition by atom c absorption spectronetry
and/ or | nducti vel

Coupl ed Pl asma Mass tro
[0043] CP-IvBisorto | gpwgya/ers(tqu adato rtb‘l"l“%‘?f’“éaﬁé%u %% ge ﬁ;ge crlp¥10n, common
charSUE£ AGEn USRI JHRANEE dsd 1d1hd st 88€ M dREclilaiBfidve tnatafigls.oFhese common

techniques are included ascertaining:
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(e) catalytic activities and catalytic stabilities
nmeasured by the probing reactions. X-Ray Powder
wordoBoaari on Pattern [0044] The interplanar speCT/ON§N7/016004

d's, were calculated in Angstromunits (A), and the

relative intensities of the lines, 1/10, where the

intensity of the strongest |ine 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

Lor efa) strocturepoltl ahd depréeorf wystdlinity offthe mad¢cylar gigve material by X-Ray

i ntensig ?ﬂ%g &Rap terns of the symbols VS=very

strong g?%% e %n %% to 100), S=strong (greater

t han(®}Gonarphdgy, and-wetial sizegofethe eroleeiar sieve maipoipl medsured by the

weneak dofindify Bllrod MicBQUpe i, URGEE St ood tha

di ffraction %ata ?lsted as S|ng I nes may consi st of

mul t (glckemical capppsigon |hyegtomm|azbbprnh@e speciomgfy and/or Inductively

condi t | iled PcthaBadiSpARAARTIEPMS ¥fdogr aphi c

changes, y appear as  resolved or partially resolved

| i ne€d) aftsqypiden ¢apacidesandsiifarsrasgrmeasuied r‘i’gé%t“éﬁﬁ BE{omethed; and/or

m noge cgﬁﬁqg%&l%ﬁeé"ﬂdtca&%lﬂc seTIAHEE txr?eﬁﬁné’cf‘gf ﬂ’l@ probTiARE& ons.

in crystal” synmetry, wthout a change in
X-RaytRoweletiDiffradthmsateionor  ef f ect s, |nclud|ng changes |n
o0sd1F} 7 B FR R0 G SEReB ARl Bt S e e
1ntenl§labsl,lbﬁtl&nhhed,elﬂoewhefe the ristefsityl ofid)e strnuigest line a’ad»veatmdkgrpund Io, is

dr.o r nal a '

counfPAOHIEBL QhSLO0Ns (RIGE PPIRS: Bl KEAEGPRcond dervarv
algoththe”e"h\e rEersitical a3¢ wmrcdmtqufom Heorends @and qrolarigatiay effepts. The relative

mten'g{géé %‘éﬁ\’%‘iﬂpa% oq'r_H%e i Jelér g:saea sgron @/alté'gtgam/llé @@O) S=strong

(greatayrilsanci) ted6®)r Mrthedtun kgyaterxihinb 20 é<d4@e@|d W@M:hk &t to 20). It should be
unde?sp&lﬂt that (ﬂﬁpz’[c 1gi?rd aaﬂstéaﬂzls snr@é %hLs ﬂ% € ﬁgl{t]bas tlﬁg o{%rlappmg lines

I nt enS|t va rom lmumto t
which00.46] ceﬁhm Qoeldmdnxmgcm ias diffegrnicehotrastpléegikaphis changes, may appear as

resolbgcf %E' Lbam ngﬁ]fés alﬁxeg@%ﬁﬁf; Wsthllogxlasﬁ%l d’haﬁ?és' B8 include minor

hmes of
chanaapemalget m\bnqmam anslforea changelin cfy§BL yymmREYt Withqut a change in the

structd?®, nl'l‘QheSicflﬁlﬁ)tr Rfef§ MSudifth SRmgl inGeRliVERtenRRRK Thn hllo X&Qﬂ as a result

as used herein neans peaks having a nonotonjic profi
of diffgrepeas igetion e?ﬁtf@uﬁe@g‘y?%%momngne‘mﬁé rnd gRgres o8 ﬁ?ﬁefl“mg’ and

therrhdl GhBR% Y 8rotiRimall KitoRY CING hafdes 4R Qi'ifﬁa&idhgpe(tl@fns&hﬁ)ﬂe N@dicative of

even). wthin noise). [Q048]. The term_"discrete"
lmpqrtapg%iffewegﬁ RebyeenRaRi S st (s Sereder fansrne MERESE with similas
matei@s, e. EMCEN)4NWNICM-58; endPSHI30N- di scret e (unr esol ved).

-11 2008/016477 P ,US2007/ 016004 T ] .
[0045} ysﬁ% IREPIAPAT SRATInES et SOPRTETY Pf&% %Fgﬁ‘md peak width of

aboulil 3¢ lod sior€ anilf he gitthieteamiedias o %kiytemity)@alhayfrom the maximum to the
ba i ffraction pattern of the as-synthesized crystalline
i"ecul ar sieve including three peaks; (1) d-spacing
[004ﬁ}axi Mihen terim  $XRBBGis@Fzudshgblermenls”, ay ﬁQeddlesqmaa}i defingdbals AR peak with
clear, a}? alfsed ée axn%ggl %1317{3@”&5]%&?% EnIe%bé BaXIeragQ %i&k%}ound noise
Nnon- cre spaci ng nmaxi mum ween
lawwmgstrons wherein the peak intensity of the d- spaci ng

[004 pﬁg%] }Qﬁ‘{;mﬁgﬂ dils%re%l; ﬁé} s J(gls§7‘ §Jd"oﬁgék§)sml KRP as used herein

the peak intensity o d-'spaci ng
meanﬁamahﬂ hiving 2 mERerpgprofifgyinthesveen ﬁlrabl(@lqwsswe points either consistently

increasing (or staying even) or decreasing (or staying even) within noise).
[0048] The term “discrete” peaks (also “resolved” peaks) in XRD as used herein means XRD
peak(s) which are not non-discrete (unresolved).
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I nterpl anar d-Spacing (A) Relative Intensity, I/lo x
100 14.17 > d > 12.57 MVS 12.33 MVS [0050] The
wa@eaostoad4l’T ne nol ecul ar sieve conposition of thP&T/US2007/016004

di scl osure may be characterized by an X-ray _

diffraction pattern of the as-synthesized crystalline

nol ecul ar sieve including d- spacing naxi ma of as-as

listed in Table Il or Table IV. Table IIl Interplanar

d- Spacing A Relative Intensity, I/I,, X 1gowé4 %75; d
[004§ 12'@?7!%"5? Hézmgl%%a‘l\ﬁzlgﬁehs/&\é%’é%én Ilf’@ttlaﬁtdéﬁcb!satﬁanabdb%characterlzed
by aaXi-ray ([d¥fraBidrapdtieen bihe ﬁ&s&ﬁkhesﬁieh&:r%talm m&ﬁlacl;ﬂr ﬁe\% lﬁcludlng three

peal it g s 19850 FEATEH RS (3 oppacios G between 14.17
and 12. W&ngﬁrcﬂﬁs WEABISIT); 008 1) aGomapidordg d%id'l\ig}'}nﬂilhﬂn between 8.8and 11.1

sl hEL s LR S B S 8 S o 127

Angs@homsl mémethhta90%h be ehekpyak piarksity mhmhdiapa&tﬂ@ﬁ:uk&huﬁ ht 92.33+0.23
Anos osition from MCM 22, MCM 22-P, MCM 36,
g?ﬁ 56, and EMM 10 as follow ng: (1) peak haV| ng a
d- spaC| ng maxi mum at 12. 33@aRld IAngstrons: al |

mate NMavE 22— NCM—22-PR—MoM-36-—NoM-49 MCM.
]
A A Imé}‘ arg- MA tl’\ fo¥aVaaaVal

B; 56,

ag Y P rpesit i Relatiye Injensity, UL, x 100
FUNEBILAVER L. Sr AT ac
'J T T

b
ok

®n O 7]
§] "'(

di-sctostt c,l c k—hav-hAg 'U”'I;' A-?;‘r‘:/(g\nm -
0qi 76 °€%%% BN CRPRORon ok Shie Hissiopaa may b Sraracierized
by anNB-2QOBLTR6dn patbérh/ Mﬁﬁ@&wﬂﬁﬁﬁ@@ﬁd ﬁ@aliﬂvhﬁe‘k rc}:Elar sieve including d-
and.thi.s erja ve this pea owever
sPac\E% aéﬁ}?\ﬂ‘i SﬁSI‘P{% i@%‘kﬁ '@{ﬂ,f‘q ast 90% or even hi gher
than the peak having d-spaTabygil nmexi mum at 12.330. 23

te—peakhaving-a-d-sp Lna

L.\ non Qoor.n al .
"\”Ubf’n'te? ; C DAY S 3. /mﬂmﬁqmoxloo
ViV 6—hER " - U.U:I..E)UP-L _ ) M-VS
’ . 0. M-VS
11.1 t0 8.8 W-S
3.57 + 0.06 W-M
3.43+0.06 M-VS
Table IV _
Interplanar d-Spacing (A) Relative Intensity, I/I, x 100
14.17> d > 12.57 M-VS
12.33+0.23 M-VS
11.1 10 8.8 W-8
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

[0051) Comparing with similar materials (MCM-22, MCM-22-P, MCM-36, MCM-49,
MCM-56, EMM-10-P and EMM-10), the composition of this disclosure has three key peaks
which distinguish this composition from MCM-22, MCM-22-P, MCM.-36, MCM-49, MCM-56,
and EMM-10 as following:

(1) peak having a d-spacing maximum at 12.33+0.23 Angstroms:

all materials, MCM-22, MCM-22-P, MCM-36, MCM-49, MCM-56, EMM-10-P,

EMM-10, and the composition of this disclosure;

(2) peak having a d-spacing maximum between 14.17 and 12.57 Angstroms:

(a) MCM-22, MCM-36, MCM-49, EMM-10 and MCM-56 do not have this peak,

-12 -



(b) for all other materials, MM 22, MCM 22-P, MCM 49
and EMM 10, this peak is a discrete peak, or
w@asosiosd4iy resol ved in the case of EMW 10. ThePCT/US2007/016004
differences are sunmarized in the follow ng Table V:
Tabl e V Interplanar d-Spacing (A) XRD Peak 14.17 -
12.57 12.1-12.56 8.66-11.3 o0 position o Relative
Intensity, WS (broad band) non discrete Vo :bl/lo
x 100 MV S MV S peak XRDPeak 13.530.2 12.360.2
11.130.2 9.1510.3 P-.position cc' Relative Intensity,
M VS V@) McviM2- ﬁ ENIAA-90-P, 20Dth¢RintErd hawothil preek.however for EMM-

Rei at 1 ve 0 ST = idon e 1 AR kot heying, gspacing

9.01-10. %xu&l&ﬁ%tﬂﬁZS:ﬂIQZBBngsﬁtoﬁlS* position U Rel ative

S batsippe e b et anecty EtRSh feyikR s5eid >
8. 90. 2(a) RDSildria® MGNoId, MCMEfednd NI %8 | ntensity, -

posi 1 91 T ratvarth TAPANE eyt A o

di scr et e pehk isG discl&@pmkabr POOAB] remivesldnéhee??%@f 40.
dlffractl atlier crystalline
%‘fgx'if aﬁﬁ Wg“mgf & tf%ll s"@fl%gﬁélgwfurt her includes a

d spaci ng rmX| me at. 281 Afapdde Yons. Scanni ng EI ectron

Yy ocoaoano (@l W, Tl

IVI LEASASAvav) vA \ QLIVy L UU\JOJ e ds I,R
Vi 22 cryst allijpe materi al d| sc%(rg ﬁ em Lett
— VO 32 INO. 0, page 542Z-5¢ ZUUS) y e
Z EH | Rlify, and S lFlgﬁg 1?§7r 1dd->8s haV| ng a B3
S & RIS SidE apout 0.5 K U 05 .Tm @g gcl ﬂtb%cﬁt discrete
g o 1t non di
g 8r:(_§)r9ﬁq(ﬂ)gy - 3 WO 20088 016477 NBIS USZ00 /g’ﬂq)
, | XRD Peak 1353402 | 1236+02 | 11.13£02 | 9.15£03
LE) ﬁ position
~ | Relative Intensity, . Vs M-S M-S
= /1, x 100 M-V5
, | XRD Peak Nodistinet | 1535, 02 | 11.03£02 8.83.40.14
= ~ | position peak
% A | Relative Intensity, VS M-S M-VS
oD Pe . 5.01-10.94
3 XR?frfak Above 32 12.38£0.2 A
- positi -
5 Relative Intensity, VS M-S W-S (broad band) non discrete
= [ Vx 100" peak
XRD Peak 13.15+0.26
! 2.49 +0.24 11.19+0.22 89+0.2
= o | position shoulder peak 1 .
% < | Relative Intensity, } Vs M-S W-S
171, x 100 ST
, | XRD Peak 1236 % 0.2 <=1
= o |position '
LE) ‘* | Relative Intensity, M-VS W-S (broad band) non discrete
171, x 100 peak

[0052] In some embodiments, the X-ray diffraction pattern of the crystalline molecular sieve
of this disclosure further includes a d-spacing maximum at 28+1 Angstroms.

Scanning Electron Microscope (SEM)

[0053) The as-synthesized known MCM-22 crystalline material disclosed in Chem. Lett. Vol.
32, No. 6, page 542-543 (2003) by S. H. Lee, C. H. Shin, and S. B Hong is reported as having a
particle size of about 0.5 x 0.05 pm and a platelet morphology.
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[ 00541 The SEM i mage of a crystalline nol ecul ar sieve
of this disclosure nade by non- germani um and
wWo8seadi ng preparati ons are denonstrated i n FCOUS®0E016004

The crystalline nolecular sieve as shown in Figure 5
has a crystal norphol ogy of 5-20 mi cron spherica
(round, oval) aggregates of intergrown platelet
crystals of less than 0.1 mcron thickness. The SEM
i mages of a crystalline nolecular sieve of this
di scl osure made by germani um and/ or seedi ng

[00541r ep'zh'haSEMsmageeof d emysteed tinea tnadecular Bieye rof ghig, digrleshieg made by non-

germ%&@ Séﬁ‘ %éd%ﬁ/ﬁ@%&%&yg de%%%%ﬁ?doglrﬁ%f? ]5[ TE §t§1§iﬁe molecular
sieveaas showinnat Bigurery beab csysed mcﬁrphtbing af ge m@nrmrép@nﬂcal (round, oval)
aggre!fg%§ o{" Hx?é%%t%rmé) Jt%rgt &ggalggf dst tlh%b qqmt:wnq idfmess, Qe %W ﬁmages ofa

sorption Uptake [0055]
crystagiling miolecslar $ieneofthis disclosure maride by |earmaniwy emHalyseB@ng Preparatlons are

dem&rl@fi’ac‘ty& ﬁpF% Yirds 2 9%3%@”%6 cxﬁ@g ik &kl SRES hs BRIWNAOH Figures 7, 9

usi ng adsorpti én-desorptio nitrogen (tenperature
and ldfhalve gurytal mqrpmgm Of'ﬂﬁkK% witiijae estirpeted atysialisizgefthy lasgest diameter

less tEQQ/ 2 Hﬁcr I'a.f % BET%I | 1BQxhesP bPincdf 1006 Br unauer -

measurenent. The external surface

urfété@&eds&nﬁalcﬁb_ﬂpﬁbledlp’@x subtracting the internal

urface are mt he veraII urface ar a_neasu
[005?] %?‘EI r?é'ﬁréqﬁ ﬁ'—;‘ﬁﬁﬁ? #1e3 9 |aePlole(cg%ﬁ_)51er¥§ éréa - Be mefisurff{)gg éFé/ Brunauer-
Emm'EheTed:lbly SBET) Infbﬁlddtoh&iﬁgj laddorpticavdesdrafiore rof gatragen afténgperatofe of liquid

v 7 K3 FBE S5 RE A8 A POl P e
Emniett- Billea(BET) fnagmranatsThe agemelasufaeel atpp it [velc@E®d by subtracting the

mtcr{x?] surtd 2*7%% = 75 Iﬁttﬁé otvgr%ﬁ s%?&c{'g pi[sﬁlfegrlﬂml% an@geg-gimmett-Teller

&rapl greater t
(BEmh@sm[eﬁﬁﬁt?] I n addl t| on the cr yst alline nol ecul ar

[005§1neve1'hg aHy@t’éH%%l ﬁ{o&gﬁfap rge\%f f(itﬁh caqlélﬁﬁ A U(;fe tlﬁ?ydlsc!?@sure may. be

aracterrze rati1o o e external surface
chargnterized by armdsmtb@taéymtfm areafsen of thegemaland ghe)intgynad surface areas,

f m?/g, an
as m gb%retdoJa/Qh% %Egirﬂ&ﬁ ci’}rog réber Rl S0ak/y, &@éblg/@&tg thsh 475 m¥g, and

or mul at ction Mxture for rot her mal
morRergterabdn grepteDBBN 5@@/m4get| c nol ecul ar sieves are often

[0059f epgh &daiibR r@h@‘li‘ﬁ@a‘l’i?ne 1{131%9&151051&;@ i @a‘imfwﬂfon) of this disclosure may
ydr ot hermal reaction ént esis mxture(s

be °§§‘ﬁftﬁ%%qdcb>g81€( wiip of shp erSmsy sudiecue & msaabﬁeép*ry thegt-plot of BET

mctl'QJ?ﬂb%mc%ﬂtﬁgurfacghfeﬁ%fbﬁgerﬁﬂ9ws§tlﬁﬁb &l so be included
|nthefreact|on mxture y rQ herrml reaction for

----- othth of a
[oos8p| e@éﬂnﬂfetlﬁlnﬂ&tﬂk&%é\@s ai‘é'l BﬁéxeS)tdpaféderﬁxﬁquué@s r'EhcﬁlolnSﬁilxtures for

of such dir.ect ents i S d| scus art
vl eSS TS kel S R, D PG o of
apprdpiliR€ dkides. ID@ELic %ﬁtﬁ\@a@ntsampgarsbrig inslud@bin thesrgaction mixture for

hydre %ﬁﬁ%ﬁ éﬁ%on ?or tﬁe pgxg)gc fpfgirl_]lﬂ%gn%l 29t € p¥0%9594n Cﬁ Oat %)roleu;i?: sieve having

the desired souctaeeThe opeof yzchrdmcedngmgdmtsomshmusﬂeﬁ an antdntacle by Lok et al.

entlt'ie%g‘clthe Enoi‘w I, Rol ?ereQB Im{)lga}l?l{ §a¢d S hés?s” alcharing in Zeolites,

propriate cryst zationh conditfons.
Vol, Bnos‘@he, %odpr?éﬁt@lof this d| scl osure, such

[OOS?H?nd' AhQNBe cﬁxﬁg ﬁ Atﬂﬂf LasB LIRS B h&&&héﬁ?ﬁ tréééﬂon are properly

xture for ermal reaction to an el evat ed
mixefD VAt Bhe wwvmr P@P/ WBUOY MuixBe for thyadrnihermgl aeagHen V\}Ft waected to

appr%fahité 'cﬁgtallﬂlh&g cOhditidie, frﬁﬁﬁﬁé &ﬁb&'ﬂliﬁ%h‘t& &fftliE disclosure, such conditions
r ot Rer nal reactlon in a ra an from
usorl, TS ONS RSB afte the BRI Y S0 AL o etion 1 an elevated
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[0060] The crystalline nolecular sieve material of
this disclosure may be prepared froma reaction
worzoost@7t or hydr ot hermal reaction contai ni ng BOIYUSEE7/016004

of alkali or alkaline earth metal (M, e.g., sodium

or potassium cation, an oxide of trivalent el enent X

e.g., alumnum an oxide of tetravalent el enent Y,

e.g., silicon, an organic (R) directing agent,

hereinafter nore particularly described, and water,

in sonme preferred enbodi nents, the reaction m xture
températurhiyut otithestireng. Agingt ofothehasitiog mixtwarfes hydrothermal reaction in a

| owi n

tempb SRRl o OF G20 sieffSlt bRy | O 19
(006G ef &he exystaloe/ mylpodar] geveompatgfiphpf this gisdlogre pag /bevgyppared from a
reactg)ﬂdél%g.gg g(gr %%ZII:O&O ilh{s I\/?/Y Otzlgrb Q%%tilgmégso%c@s @t §ﬁtall gf"a‘fkaii’ge? earth metal
(M), 0.20 Fodjum orsp@@asmnganmp%mmdwﬁmﬂw@edﬁnmai ﬁa saémrtn(ngyl an oxide
of tet%iﬁleq elbkibaryy, t %I $f1fbn, an o %ﬁuqﬁ)/duxgt?ngojgeﬁthhémﬁ%r'rﬁ‘ore particularly

at e corréctio trival ent el enent
descxsbnqlr @@d watermesm prefaypedoembadiments,ibe geachipn unixtuse) for hydrothermal
reactmn }pﬂiﬁ% ac&rn{ thfoﬁnmocgnﬁsr 6?’:?151%'}&1&' G Bxites SWIKiA Qhe folldwing ranges in
The ercent (W% seed i s based on the
Tabl‘a\k’ight of the solid tetrahedral el ement oxi de. [0061]

For these enbodi nents whentggasii on m xture for
hydrot hermal reaction having a _conposition-as

di scl oReactants Tahl e /I __the Ussfulygo np| A rati gt
correc¥PeXafd trivalent ¥ltedpfigitysource r nngpcls'll%o'n
bout #:00YO0 ahout 0 59 I48d0P890 OH : Y02 rmplar ¥-3%io
Wit h @Jﬂ’/r%@ll on_of | trival9%¥-G3®nent dource Bhids
From a@HUY®e 001 t ol about 0P03D.59 0062] |The fal Pddl-hg
OH : YOOMQar ratios (wit hdlﬁ01c2)rrect| n of tri@kllent

el enent RE¥@ece) ar e usef ul0-00vr - Y02 ol d01-86i o
wi t houSeabrrecti onjof triQ3bevite eI ement sour dey wt%
imts foR these efbodesditieat-dsaliisycl dsedMesdifiniftesalt(s)
* ThYlOH 0Y 00 &f thds. 100ds cdlcilded with@brre@iodf tvalént el®ment Quite.

** T(Q\eM B%/Oﬁﬁgoﬁhgéb Tpﬁal(fiﬁét%é) Witﬁ%.\tgt_)'fre Yg% oq?xjnga'ienli Qlte Q5 source.

correctio rival ent. el ement  sour ce) are
*** Thefweightippreenti %Y OF sael Brbased po tawveigbue! heorspld tdtghedral element -

0x1d9f trival ent el enent source) limts for these

enbodi nents as disclosed in Table VI: 0.59, 0.55
[0068] 51 Fop tsse @mbodnents when agagtion mixtpre fap-hydrotigmalyggagtion having a

comf»@stu‘ld?l e(stEJi@ééH i AabROV1, Qﬁb oo, vabrPtaR @ﬂﬁ‘(ﬂﬁ c§ﬁékftf<‘>§)of trivalent
s in a range etV\Ben §g one

ele“&Bb\?@“ﬁ%ﬁF?g@ﬁef&’m othert 00t abrt h éﬁé/OBfOItih‘éoz molar ratio with

con@éaiax 8f ARAlhONEHeRBEe !rdngkst fom aButlout taabadae 3l90wer
limt is |ess than ar ual .to the upper

(0062} VR ThlspaPe I Y05 [AVE B QOB ok e afpment souree)
are @eﬁﬂWermﬂﬂ‘ﬂ@) moht ritgd EriGRantortddtiam ofbMItht Elanghtigurce) limits for

001 - WO 20 PCT/ US 016
thesp BEofipogh oo éirﬁﬁls?a?wnloa% SPES s Dory P05 o025 8s. 0.1, 02,05,
and 3l5eThatdloeliyg OH:YI® Kokar raiok anmut\befry‘ctﬁmd)f trivalent element source)
are useful upper OH: YO, molar ratio (without correction of trivalent element source) limits for
these embodiments as disclosed in Table VI: 0.59, 0.55, 0.51, 0.5, 0.4, 0.3, 0.2 and 0.1. The OH"

:YO, molar ratio (without correction of trivalent element source) ideally falls in a range between

any one of the above-mentioned lower limits and any one of the above-mentioned upper limits,
so long as the lower limit is less than or equal to the upper limit. The OH:YO, molar ratio

(without correction of trivalent element source) may be present in an amount ranging from 0.001
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fromO0.1 to 0.4 in another enbodi nent. [0063] The
followng OH :YQ2 nolar ratios (wth correction of
wo eiosalant el enent source) are useful |ower CPCT/VER07/016004
nolar ratio (wth correction of trivalent el ement
source) limts for these enbodinents as disclosed in
Table VI: 0.001, 0.002, 0.005, 0.01, 0.02, 0.05, 0.1,
0.2, 0.3, and 0.35. The followi ng OH:Y02 nol ar
ratios (wth. correction of trivalent elenment source)
are useful upper OH :YQ2 nolar ratio (wth correction
to 0.59f int drle\ett@dimeit arhentansay roo@) td 0.5 dleerfaivelydséo 0.5, alternatively and
£ §q‘gog4rrentc§t g\rs cl 9 ed in Table VI: 0.39, 0.35,
om g *39 dngnbzenbﬁ) . The OH:Y02 molar ratio (with
[00633 Or r Bt fodinwufg OHi vah Marerhmm(nm}mmeemn ofddvalent elephdng source) are
useful Jover r(ﬁ-? gﬁgg Y%?Qma{%tho@grfe%nﬂﬁ% lg% Vge‘ﬁy gl’eﬁﬁmé gllmlts for these

ment i oned u
embokimnarit$as élsclb@dgné"abbﬁél 0.0Ae P.002,9.005, D.¢1e D2 A4, B4, 0.2, 0.3, and

0.35. %ﬂg ?(#]llo'ﬁné ?Ilnj Hibs va géﬁ:‘aon% ARl efe?ﬁén?source) are useful
cor trival ent emment source) may

uppeqomtéﬁbz |molarn raawo(ymh rcarrgétivg Hf drivadersoelementosoguce) rilféﬁ% for these
embo@[@&?g E%Hi%do%di g:’[ﬁg :\yvlg :0y39o O%ij ?grln §50 Zainh‘?ff‘atfhé/ ®LY: Y0, molar
ratio Gwith berrectimb ofiirivelent elpmmpurpn)exdml&bsfaas m ﬁ@nﬂ@be@@mﬁny one of the

above- hl%}iﬁo&gtl?{vhahmﬁg ahdhsy GGt @8 Lé[)gvém¥%tﬁlnte§ "uEﬁér' 1UEks sO%ong as the
: roma reacti'on m xture Yyrot ermal | .
lowelr hmutls tsss dentoaicaval o Seurpeslinit. Bha@H: Y6 melanagtip qwith correction of
trlval@f?tr g?tt ?cluréeg/bma}ﬁ b8 -presafd! H"ghoaﬁn&lﬁ{ "i‘é}%ﬁdﬁ’ffroﬁxab '0@11 to 8139 in one

OXI tri | et el'enment

embagitnens, Sfernagy Pl ldn 035, élﬁeémtwvly iy @l i 0. 3 %ﬁema&%ﬂy angh from 0.1 10 0.25
in an8thePGhBodidRintdi recting agent, herei nafter nor e
articularly described, and water, the reaction
[0064)i xt The Grwialligel maleralavetioee BEtGTigh Of Hhi5i figelgsure may alternatively be
prepdx&dIRM tal RActidnNmi:R6¥B1oR hydRtRerinal r@Stiod c@iﬁﬂaﬂmﬂfg soMréddi oF alkali or
the following ranges in Table VII: Table fI

alkeligs zapthed] (VB 8- DI OF BEISSRey S ODERRAe P HyFIgp clpment X, e,
alun%ﬁl;rﬁgan g%rﬁfz cgot%tra-va%@lt ;épég@&t gY i\)’/!é% oza'lﬁodogggﬂ or%hn%‘lf?) directing agent,
hereipif 7oy gertieany fsebah 2aduaten BerepphntEratyF Jorifigkacgpal eaction
havingd cdmsaitionsin tbfafs-ofingiletatids 6BbAids) withinthefolbWwingdangs in Table VII:

this rowis cal cul at ed VVIO_]Fb(f 8§ect|on of trival ent
el ement source. * * The Y02 of this rowis

cal cul &eackatsst hout correct i Usefalf trivallent el @neferdred
sour ceYOyY X,Ghe wel ght periernfifit 949 off seed i d5bEsed
on themeVym, of the solid taoahedral el enent 5-8%i de.
[0065] Oepr YOHese enbodi nent 8.64f2en react|i on m xtwv-€ for
hydr ot ber/med, T eact1 on havi nq7&-2 conposijti on as 0.8-2

di scl osegyvigy Table VI, the.6eH-Z2 Y02 nglar rati®l-1

W T hout rygio,ection of trival.@it2 -16 WD 2008/ OL6UT.B
PCTTUS2@@dd’016004 €l enent 0g6wi®e rangds from bbeuv

0. 74 1o alpout 2 and[or Meedigidf/s s¥0@) noljar Map-dipuas-$ kalt(s)
* The OH7/ YO, of this row is calculated with correction of trivalent element source.

** The OH7/ YO, of this row is calculated without correction of trivalent element source.

*** The weight percent (wt%) of seed is based on the weight of the solid tetrahedral element
oxide.

[0065] For these embodiments when reaction mixture for hydrothermal reaction having a

composition as disclosed in Table VII, the OH/ YO, molar ratio without correction of trivalent
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correction of trivalent el enent source ranges from

about 0.64 to about 2: [0066] The follow ng OH/ Y02
wodoan1eat i os (Wt hout correction of trival ent PE/ERENT/016004

source) are useful lower OH'/ Y02 nolar ratio

(w thout correction of trivalent elenment source)

limts for all disclosure processes: 0.74, 0.77,

0.78, 0.80, 0.90, 1 and 1.5. The following OH/ Y02

nol ar ratios (vvithout correcti on of trivalent elenent

p mol ar ra
clompfl! bl Mrfed 0 ahbBP6Y4 [ oy 2o PRl e cRb c¥ps molar xato with
corregciipg Pétrtveleniaetlé:mmtsclhmmhgesmcﬁﬁ abar9:6420 aoi2: 1. 4, 1.3,

YO2 nplar rati
toosdy ”. Zhe AR DD, B0, i¥iermlios (Gt oleti e ibsentatiment sowee)
are usefubloveen Q& /o'éﬂwamharam]o Owmichoat corheetiolb Oﬂ&xvmi:ﬁf elemest source) limits for

all d}sgl\e@ﬁre pﬁ'&@egﬁ%s 86194 PR %Pt {)1 ?% fl &5’?15 qig? &g UB%G/’ YO; molar

ds 'the'T'o
ratloé(ﬁwahoqt(yotlh@mmpquétn\fhlem tlemeﬂ'thﬁ)ufdd) /areYﬁs’&flﬂni@Er OM/ YO, molar ratio

(w1tl(o\m EJ}%&{IO& of tti*i%&ltehtogfen%nt urce hml s ]or %E&lggl?%?% gr%ggsisW é,nIGG 14,13,

resen I N an
1.2, éﬂ%@d‘hﬁé’rﬁ The Qéﬂ’l‘éﬂlz ‘m}il@t r@tuB (wmhcﬁl,t catréation aif Itﬂﬁilght Qle?nent source)

sy i SELBEOES5 by O BT b AL s e o
abovemgniignedopnpet Hindts, soflong as/thk dowerdinsitisnlesssihar oegqual ® the upper limit.
The B$Ef Y‘bz hﬁ)‘ﬂﬁ atg'tv(nth%gg c&zpsj)cﬁi; B?Erlv%.}eﬁrmel% A thos(rﬁ,{lrec%f Ilngg Ibg present in an

trivalent elenent source I'SC
amoyyt grngdngefomd. Byto 2 irsene @nigalimentyaltepnafivelyD. 86 2,al@Matitely 0.8 to 1,

alter@fifely-and TR0 B hqvi‘h Qﬂotﬁaﬂ'eénbxggnengol ar ratios (wth

correction of trivalent element source) are useful
IOOGZ,lpper eifpllovwine OFH ¥P2 melar satios Kvith cemeationtof trivatent element source) are

usefill Mbwad ent/ '?b? rﬁﬁﬂ&r 1%992{%)1 Johghicﬁx &O{nvg%htggl'ef?xgﬁtossogfc%%_#mus for all

rocesses:
disclpgyre prpgessy |0z§ﬂ Pz§t51 B60:8-1- hO (5 &?ébﬁﬁ@n 1@hd tl¢3. Ak dpliowing OH/ YO,

molae IrzﬁdeE T@mﬁ Qbifrécibn Jf 4R1drY efeﬁleh@sdu?ce afcalﬂgﬁll gsg&/%ﬁ—g' {] ?’6’ molar ratio

of, g above- nenti oned | ower mts an
(Wltb( (fpérecg%g triyalent glamant §oyese) IlmﬁﬁStfgr alk displosuye @g)cp:hsgs 2, 1 6 1.4, 1.3,

1.2, IOWB ranki 018.t THe OEYSYOH @rﬂ)lé}rraﬁg l{a'lithtc%n%%nu&pﬁfvaiehmeﬁzment source)
/ YO2. molar ratio correction of trival

iaealy GHEIR 2 e LOPRh B ThICSeAovE et onerhiPWer it ghgny one of the
abové-nitiGneddupper Rmitﬁl s@ﬂ@ngeimg oW limitlst18gsnBsd Uxeéq%bapto&hé gpper limit.

ernt I ternatively an romO
The D47V it P st T BlsBa oA SR80 219 Rrgpresent in an

amotmlf) lrzeagtﬂgaﬁrom IOSXAetormﬁﬁfneaimHgﬂnﬁé'iit Saltéhﬁzﬁlvﬂ§ Wiﬁtor@)éltema?vely 08tol,
e e ma reaction m xture for

alte"% lkaggﬁer n%l (yfr‘ goa%:tl ﬁlpglbei’ite’é’ltoﬂﬁ?ﬂﬁ %%ources of alkali or

[006!H| k alThe eerestal hime m}:tlazlulaﬁ' MQveenxgtenaB oflithis &iﬁclmi'@&’idyu Alternatively be

Prep&f’cf lﬁ%ﬁxu rahal%gﬁf&g%% JRII: fO{ \finl%?\t/ l[ereéf:té% ﬁ?ntygun@ bources of alkali or
alkaligp |ep1@l@)metaéﬂv1@,re%mosht(rﬂ))r potassoim, Rgtiag @n toxide o hevalak ERment X, e.g.,

alum{fBh€ AR5 4iHE %qutlré@aﬂe%tc‘ %Ee:ng?lg Y. aen%h lhgl\’{, ﬁ)tglgggaglﬁz &{) glrectmg agent,

m xture for hydrothermal react
erelf‘fiﬁ?ﬁ e patculanly deserigedpindiwiter, thetreaxsion inigtaraifes hydvbthlainml reaction

havingh€ cdipdstWnN¢h {RARISF nidl

. 008/118%6477 PCT US20071 0 %‘%B%f ofldel. wigh f‘lt}{\of"é{:"twén frnges in Table
IL: ‘Useful Preferred Y02/ X203 10 to infinit 15-55 H20’
Y02 5-35 5-30 OH'/ Y02 0.001-2 0.001-2 M Y02 0.001-2

0.1-1
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Rf YO2 0.001-2 0.01-0.5 Seed 0-25 % 1-5 wt % R

Me6-di guat-5 salt(s) Me6-di uat-5 salt(s) * The OH/
wORmsoiesrhi s row i s calculated with or w tout PCT/US2007/016004

correction of trivalent elenent source. ** The wei ght

percent (wt% of seed is based on the weight of the

solid tetrahedral elenent oxide. [0069] For these

enbodi ments when reaction m xture for hydrothernal

reaction having a conposition as disclosed in Table

VITI, the H20: YO2 nolar ratio ranges from about 5-to
about 35 or from about Srdbte UL The fol |l ow ng H20: YO2
Aolar—fatios—are—usefu—oper- 4120 YC2otar o
[ . 1 | Prxc d
- *112\07 cﬁ;’hese etrboth aoy §;Tﬁ1§$t H-schogsed—T1m T J‘I;-:
AV/ W . -~ 342 4420 22 I 36— TFhe—folaow
i 5—3$-| LINAL N\NLOD g30 g
: . Fat+9s—are :;i QITJ_' upper—H20- Y2 gy 3
;(%@ﬁor these SE; QWE“.ts asjdi-sctos 0
_Table WH1210, 153 2025 ane—35 1+ The—H2-Y
ol ar r26%Q i deatily faitsOPA2 e oty ?Of%
_o.f_t_h.e._'éﬁév_e_nam_i-e ' Ry Ot the
- ALl UJ4 IO L
ahove- nedt i oned it o Me dlqu -5 sali(s)

sa 1 95_ v 1
* Thq QN Y G2c0f this Fovy isgAlc] ateéidfwg} oL \@t@ﬁ goxa 1518{1 of Eent clgment source.

s+ TH2 QeibhP plebid (Wi lof sEaisas@ 68 @Y weighflBf &ieDsolid tetrahedral element
rangi ng from5 to 35 in one enbodi nent, alternatively

oxides to 30, alternatively from 10 to 35, alternatlvely 10
[006§£0 3Por MelecéfiBddimenty when! Ractfon madtire ribﬁhy&re’t}ybrmﬂdeﬁdtmm having a

to 3Q in another The ¢
comRBFER 8t 451018 46 THRIE 3 eihe EROL T3 P{AE His R fgp dbout 5% abou 33
or fr&h ta%mas ko/ 80.YTHREfollpWhiaH Ot YO, afvlar raias taronsefiil ibweeHiQrY O, molar

ratio ALPR@ tlpﬁgxe%ea?r{ﬂ#ed‘%%xgt? gf (ébs&togécp fnnﬂabf'eoyhf s l%f ?l @I"Zb ﬂ 25 and 30.

odi um 6r
The ﬁﬂloh@xﬁg H0: YO, aelefratiss mel weaful eippeleH]iOX Ozemgla;r rat1o 11m1ts for these

num,. an ra e ,
emb@lnpf:rg% As dlgﬁ Be'%glggfabf) \%‘IF 0 Xg,tf(pntgzsal};& rJﬁﬁ]gshérrhg }gzaf.¥02 molar ratio
1dea113701raﬂs pad tdngel betweyn d:qsond d:fetlie alave-mettiongd towesr Howts apd any one of the

ture for dr ot | 1
sbovEtealiofad et FR b Teipts s s 188 Beh & coual fo e woper lmit.
The H{@: Yl tholat mto magdeprésantTialbh @miodnt rafigibg é-omxS Re‘igﬁcmmp gmbodxment

54§ S0l BT, 19 4054010 0 5 e 15

alterﬁhtﬁ@]ly ~aad Grofn 115 toROMO2n@hOCGmRdIndL- 0.5 Seed 1 wppm -

o 413 S AR 8 SR Mt ity b

prepwed i rogion L 5 AU BN RSB sovrcesgf alkali or
alkalPQ %g‘g%&z;ﬁﬂ?g? E CI&&:&%%QBéQ;s@LQQAfcﬁmn oM@ ghtivaektGRitent X, e.g.,

based on the wei ght of the sol '(E
alumprunp.g e gxige @ @#@Yﬁlentog!q:xa@ﬁ Y,Oggl]m {59p, apcganic (R) directing agent,
here BARAGH SR PhticWRAP deRAGEA, QAd Wateh,Uh€ rdabiion rhikeire Fdieydtdthermal reaction

reaction having a
having a composition, in tegrms of mole ratios of oxides, within the following ranges in Table IX:

Table IX
Reactants Useful Preferred
YO/ X503 10 to infinity 15-55
H>0/ YO, 1 to 10000 5-35
OH/ YO, 0.001-2 0.001-2
M/YO, 0.001-2 0.1-1
R/YO, 0.001-2 0.01-0.5
Seed 1 wppm - 25 wt% 1-5 wt%
R Meg-diquat-5 sali(s) Meg-diquat-5 salt(s)

* The OH/ YO, of this row is calculated with or witout correction of trivalent clement source.
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conposition as disclosed in Table I X, the synthesis of
the crystalline nolecular sieve is facilitated by the
wee@sonae7 of 1 wppm to about 25 w % pref er abl pCHDS2007/116004
to about 5 wt% seed crystals based on total weight
of tetrahedral elenent oxide (e.g., silica) in the
reaction mxture for hydrothermal reaction. The
followi ng seed crystals, in wt% based on total weight
of tetrahedral elenment oxide of the reaction m xture
wx 1 OT é}drothermal reaction, are useful |ower seed
The yeight Percgpofwive) ffseedis based @ncthp yeighs ol gheysolid tetrahedral element
ox1d@|| scl osed |n Tabl e I X2 0.01, O 002, 0.005, 0.01, 0.02,
2,.0.5 1, 2, 5 10 and_ 15. The
[°°7¥lo| | Eﬁ}f H&S% é@&f’%ngSa‘fV%en FeRCHR AR Y@ TR ﬁly@mlmrmweregmon having a

compdkitioh @b HRBIBSHdSh Tﬁbl@ MR ke S¥tHQisff tﬁé"ﬁyﬁt@l"ﬁﬁé hl%[bcma?qnle'%eis facilitated
er nal reaCt | on, are usefu upper

f
by the RyeseHT< Ot APt SoRoRS THbs EreEiTBIOuN M, LDt 8 o1t seed crystals

based l&bnTtaﬁlll avdight df terahddral llemdi, o3& &g, 2idica) -l;hfhesﬁ:ﬁgnon mixture for
| s wt%,.| eﬁ%ﬁgfalls in a range bet ween any

hydrch reélﬁg% g Sesl ety stals; imy wizo hasgd gﬂ)}o@hge@pt of tetrahedral

eleméiteoxideosfetheedction adxtuiPiRF hklﬂx&lﬁe&nal&@adtﬁﬁgatlaﬁxséﬂﬁldv@ﬂ@éed crystals
an or er I mt

o | ess, t ual u Th
o ot ool g by 450 T b BT bl oos 851, 0.2, 005,
0.1, 0.21 0.5hed2,a, 1@| aderst Thexmkmag stdiEciy@als] inowto,mbaiddr&l {oaan welght of

tetrahe\éld pneegl x1de gtatg%_ ir%%lgﬁ%m rﬁgrr ﬁ%&qrﬁ@hggctﬁa@naretuseﬁﬂ upper seed
crystalls tw;?/mhmutv étbrythé)seO:hﬂioduﬂ@:,ts ad dhecnmulm ehyleflxom 9.4, 0015, 20 and 25.

t. .5 to t t |y 5
The ;ﬁgflerrﬁlta%l:se W 1deaqi %ﬁ B rngte begwefeﬁlrag% O&{:%:c]f the agove-men’noned lower

limiteasbatiynametof tlﬁe()ﬂ)m@-memletmdmppabmhtmn tlang a¥ th@nsprer et iSdess than or
. niu et & ahed
cquafnduph TR O SOR oS VB o e e, OF Rfahcdral clement
oxidespltheersaation Gaixiune ferdhey dgeheranal tﬁmtl(mglmiﬁ' beg prieseaiiiniAh amount ranging
fr b{ & n t The,react ion
omm of u{> 225 ) g%eogﬁﬁ&ﬁgx?%g%ﬂ r:rﬁgléi grs]mhg So Eli?‘ ¥natively from 0.1 to 10,
alternaginelys 9.6 @nlO,l pltareativslyof.Sntsl 6, ralatem@tsvecbj a@ﬁlﬁim 0.0 tohb nin another
embdd}gediol | oW ng ranges in Table X Table X Reactants
Useful Preferred Ge02+Y02 / X203 10 to infinity
[0072]5. & sompp embadiments: ¥ cpguwizesi Gg3nd @HIgasty@R 1@nog¥tmanium tetrahedral
elemébht ~whibh YO Zankk Qs g’ cBstln t%\f% 0%, g:g f‘
egg’% 0 58 won T c%) ot ‘e agat 5003 s 8 'CQ% fclude germanium
oxidey s TIaIt iat m!safewn%@eﬁ gerammlen @‘H’fs’f T’hnereamon HmBH@ffor hydrothermal
reactioRi vin@W dompditiol] @tieehsiihole rratYUst&Q)tx1dE9 I\ &ish 'tl‘Penfoﬂt)wmg ranges in
Ta blt ival ent elenment source. ** The wei ght percent
"seed is based on the .weight of the solid
tetrahedral elenent oxi deTablw( WD 2008/ 016477

RPCHUS200/4-016004—[00/3}—For—these enbodinent s when
i clion hab¥
conSiE2; Oai 1040 ¥ 1 X {he (Ge0bis
X203 O 144 10000 4 ) 1-35 7
/YO, 0.001-2 0.001-2
M/YO, 0.0-2 0.0-1
R/YO, 0.001-2 0.01-0.5
Seed 0-25 wt% 1-5 wt%
R Meg-diquat-5 OH and/or Mes-diquat-5 OH
Meg-diquat-6 OH

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

** The weight percent (wi%) of seed is based on the weight of the solid tetrahedral element

oxide.
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infinity or fromabout 15 to 600. The foll ow ng

(Ge02+YQ2)/ X203 nol ar ratios are useful | ower
wOGeB2+@2) / X203 nolar ratio limts for thesePCT/US2007/016004

enbodi nents as disclosed in Table I X2 10, 12, 15, 20,

22, 25 and 30. The follow ng (Ge02+YQ2)/ X203 nol ar

rati os are useful upper (Ge02+YQ2)/ X203 nolar ratio

limts for these enbodi nents as disclosed in Table X

infinity, 5000, 1000, 600, 500 and 400. The

(Ge2+Y2)/ X203 nolar ratio ideally falls in a range

[0073PE! WRE A8 ¥n®dgintnts (VBen ahONEN FRiuteofor chydowlesrmial rdattgon having a

compc?sgﬂgxags 1§qr.i%segf18&ggleﬁg§]vtg @ 4)@-&6;3 gﬁ@;bfangégl%%)% ab%‘a}1 10 to about

infinity R Hond dut 15 HhE00( TROBINGRY (GEZRBY M) >0 atolay ratinp apeuseful lower

(GeOﬁﬁfé)zé):mm?ﬁr ng?l‘étﬁ %ar{ﬁ%ssl begae}l%ba%glécfgséc{] t'ﬁﬁbierlX 10, 12, 15,

20, 228b5 ahA30] TRl fHlléwiam(GBOL-eY GHOB,Oambler reios ws| ysefiupnst (GeO2+Y02)/
X205 fg)?’a}rdatl'g%g&lpt%%ogﬁ}bets% 8?‘?’ i estg%% H?skfo?%%@ﬁaﬁ%lﬁ 1%1% g@(ﬁfnl 000, 600,

he sou r ces of
500 2h 4200/ aThe(@&03HEOEY K308 eplar raith idmaliyhfall$ ingatange beivesn anyyone of the

r n
o 5e4bed 55,8 B oS BEap e, s s
lowerSlithit e Rekss than ot qua.l t¢ ﬂ@?@pefﬂlmg Bhe Gy %Mtxﬂséﬂ@ﬁ% ratio may be
prese%e@.ﬁf&tqgtg &3&,3%“‘}%%%? H‘&%I f‘O }o4m9ifng£l |’i§ oﬁg h%gaﬁne;@uh%nﬁﬁvél?QS to 600,

icon an germani um prefera
alternativdlg Grom 101 tcs 5O0S, emmatnmynt%tmﬁo% Ialt@mafe:*rebcﬂ%imﬁ@ alTPF@at“’elY and

of Y2 SR s solid Y02, preferably about 30
ff°m3§3 P “‘?3%‘ in oﬁdaghq to obtain the crystal prodyct .
[00743f { Bhssabiass b Sreariovhdsmyse rasied 1 g finglproduct may bg any ot those

in co%nrfnérgx%l %?é" 9%63&%@& Qh rﬂl@ Qué}ﬁﬁtee rﬁblln [;éai@é) Wethtfd Bt Yeeparation of the
SOl 1 SIi1C .

['1ca sol gussa under the
Synthesladetharres Aer03| I or Ul traS| I (a preci pitated,

[00753IOIr ay drj %‘eﬂ*ra%dglt%lﬁ&ﬁts@le%a Grob @bufi0s- W %rhd PeAddic abble of the
ueous col suspensi on of sili ‘i for exan‘%a(Hl ts of this
Elem@nve, ssh chs 15§licop o/ oD@g IRBH NS St fegpreln SpgtFecPoRiRents

dlsclgimy't}@ Aoufc% d? rﬁﬂ &ﬁﬁts@ﬂscﬂh‘l@@i QflcfofabR 4bat 30 WixGolid YO, in order
87 wt%silica, about W %

to ot iy SEBELIPRS B g RGNV AT VaF AR JPET B b slics sourse
cont?frnglgn p@{1 gﬁgﬂg%beoqltn @gtm @Blgp )ém‘gaa,vag S sﬂﬁ:y sbil byf megmsa ander the trade
namooerosi g DI BB BTEOARE LTt a5 el Dovirg siics an
aqueXQsZeolf‘oic&l sus%brhdl&ﬁof dnéh, 1o eapipif eeatnld balihade D@lmﬁ@nder the trade
namgf,grlépxb gr é %] qa%é%lctt%ltateéﬁa'dra-lt—eacﬁ& O%[) Ctgmr%% asqolu{ é’PthWma, bout 6 wt%

silicate,
free mzoe&nﬂaabkty4 5 artvhbsurldi KA ef h{/d)@fi@] andhhaviag ¢ iperiigle size of about 0.02

f re € 2, €.8.,
m1cr8 Prge n 3%10{811164110 goﬂciql? abdve m‘%espﬁ%é}?olg thgrgﬁ) th YO g.

raval ent el ement .
silic/GBuics centhms about!3@ wi% iselid ¥Our o8-, aibipa.lpad gnore cﬂf%?'er&'EiYQabOUt 40 wt%

soh%@@é@ o l;HcSa ghé £ou¥ X ?{% ,E():?L ﬁﬂ?%so%@la%?ﬁc%fé £ 50 ah Gkal Rfetal silicate, or

erio the Elements, such as
a tetedlalinyl onthsilizatd/ or bor on, and/or iron and/ or gal [ium

[007%F ef elhgﬁél}ﬁoﬁah lémbper agi”kﬁ"th@ %EQ@ur@fthgg&%ce &f 9O, compmses acid of the

al um num ‘sul phate, _al um.
tetranhlentElana (‘ﬁ)y a2 i siliohibe Sikipioros mm b A e

[00#720' UREs of Qlvafltitbnt tib@éd \f@h{et}r&gisujﬂlg ol tummumhc Table of the
| 20D 2008/ 016477 PCT/ US20 004 sodium The
Elermnﬁmmirtaé aluspingm, 211desboER, al/ey irong um, preterably aluminum.

 souted ‘8?’5(9@? dg;ealu&l{nuﬁl WIHIREHAEIRE b Rimimém Guiphite, dltv@inukoniteatsfor hydrated
. q%g\ll PSinek O a’@gewgr% u%le?ﬁ]lp ‘!d W?r sfg% F’?Plr'i’{’plfe)’g{’ther Wa er—sol%l@%mum salts,
cal cium or magnesium The source of al kaI| or al kal i
earth netal elenment is advan_tz%g_eously



bei ng nmetal oxide, netal chloride, netal fluoride,
metal sulfate, nmetal nitrate, or netal alum nate. The
W@ oesn43bur ce advant ageously bei ng sodi um hy dPORUS®0T016004

sodi um al um nate. The al kali netal nmay al so be

repl aced by amonium (NH4 ) or its equivalents, e.g.,

al kyl -anmmoniumion. [0079] The OH:Y02 nolar ratio

(wi thout correction of trivalent elenent source) as

used in this disclosure does not include correction
ci.d..in the reéﬂctl on m xture for hydrothernal

S°““F‘é8@‘f‘l’8ﬂe’ Frianjalkogifies figa rBERIBEG dePrspPorkis: PhRIEMINHS metal, e.g., in the
form@ffelmp@lr oxi de added to the reaction m xture for

ydr reacti di vided by the total nole -of Y
w078} ¢ The St r R i melabeirose sdvamiasqayply Mbium, sodium, potassium,
calcnhr;tdor)tﬂ'agnermim r'Hﬁ:Cmum of ThIRalN Wel a4l Aarth Ghbthl §l@ﬁléﬁtﬁllg Iaﬁlvan‘cage:ously

bem%%t%p%ge%]%asl 5 on 8 %tgﬁgt{luo&qg,x%stﬁiﬁu#g%r @ﬁta{ ﬂlgia[g@pr metal aluminate.
The sddiah i somet aidvinyaeonslyldeing. Gdium by @oxiddasodieHalRRe. The alkali

metaﬁﬁ%lalsg é%la% Qnymlégﬁ)u#nmg ogdﬁeebggzgnényggggfq—%@mum 1on.
[0075{1;ao Thr OH BAD mﬂaf)‘atmr(“afhyuwmmbm bOtivhaleel €ehent source) as used in

this ﬁLég@Ju're %@%&I Pﬁ%ﬁh% %dr qg»hd%é?&ﬁ_@% th% Iréa% mn'\(/ggeo_gr hydrothermal
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alkali sl o 0 BeGi e Mohan Ce{OBMB (@I, BA0RED,, Ra(OHD, or
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OH \(Chmo@r ettt (wst)h @atctlon mambmglmemeurd@qs;ahe@foe@|cmcu1ated based
on thcafolea}l gx%/(gé K h%oﬁﬁb Ia)?éljocg)?rgcg&pﬁlvﬁﬁd bgrl gioézg fmolﬁ)?g%iaalgrgent added to
the rewwmxwmfyabyﬁoglamal agastibydr oxi de, chl ori de,

[0081Dr OMbigRting | He¥ni O, c&héﬁ@g €at GéHsi aénr%o 8!? hﬁ%@ﬁ?ﬁ\a Nhe@iethyl-1,5-

h g‘%xturet ereof. [008 In sone e I meht
exangdipmmnivg , (MeefausrQospl i g NALNINARN Hpxengsthyl-1,5-pentanediaminium

(Mes-digGatel) Rt ERamsleDs 0N &
es-digtatel) G s AR Jeg-glqu%?sgllt gkégiti}_'cﬁoﬁhg mg?cgléé bromide, fluoride,
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fluoride iodide, Me6-di quat2b-fl uor| de nitrate,
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i odide brom de, Me6-diquat-5 brom de nitrate,
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di quat-6 difluoride, Me6-diquat-6 diiodide,
Me6- di quat - 6 di hydr oxi de, Me6-di quat-6 sulfate, Me6-
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Me6- di quat - 6 hydroxi de chl oride, Me6- diquat-6
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dlr Tl agent e resente e
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ainuflbibias ™ Ay eifiel®ip5 8 ey b nGe Snbidn migpee and any
nnmamwﬂwamﬁlar Si eve syntheS|s m xture frequently has
[OOSEEn ?a{ec?clgl ag{éactg g Ihe cog{ al ante ;;rgc\i}% ] é]lu% % hqt,s%?of %crystallme
molagulgasnme sdhpiaowmnt of ﬂmcdmieem@ agegt @gmedea&dsby thmﬂ YOz molar ratio). The
- RE OV t part roduct, t
el T8 5% ARGRIGPAE! 08 Yl 2 HBLGHOBL ] Tl wis o
hydrgthernfial owadtivn ef) ntahp sirgstalling Irmlemdnrt fievesn é‘hwﬂew_er theeymount of the
dlre(.?rigl? %élﬁqn thé e usfeniﬂt‘.u% pg%rp}h%{m%lr}%%c(ﬁgé % eiS{I \gsblhnolar ratio), the
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[008_|j SC ng>§ Uhdse Jn%odﬁr{?/&iif a?'ﬁ%@ . glli f’[lagl%s'é C{TIS G\g{?sﬁﬁl 'aﬁﬁi Q&Zthe reaction
mixthge) @r hwﬁmtmmlah@e@mrmm amcmallm c@o@m sﬁedbmttale Ipis wgHenown that
seedfn%l 4 %lééglaMs@g ?Rllh@gls ﬁﬁ*ﬂu@ﬁ@ﬁ&nﬂ? bl beh RS Medi®2for example in

nolar ratio lini for all disclosure processes:
contyplling) they papisle gizgoef thy. @@dugt @voidingyghe megd for An grggnic template,
accelRrdifag sPnthEsig A ﬁnprgﬁﬁ% i ﬂr@;%rfiﬁln ofMprd@idet B & of 1R #nRRided framework

sef ul nmolar ratig linits for all
type.glp g@ﬁg §]Eﬁ gegﬂ[r)xg CEystalgare é‘rom glegyntile;_as s11m]fr tqlthe Fne whgregthey are used.
In gdhetd anPfdem ¢F.the cfystdllin® mhtedad rfdy be ubéal M OifitadBE 8¥nthesis on the new

hasratio ideally falls in a range between any one of the
P13S810ve- nentioned lower lints and any one of the

- [008&bovédn msmé embediments € this distlbsire, $6r thesdEnitbdidientd Sdisclosed in Tables

L g ssth r 8 to.the.u r
Ve TS Y e, kS PR b oy boue 20
The follomwigg M)YQ: andlais@tionare nsefehivedt MEYIQ, mbleratatlimvied for all disclosure
- 0 1 2 / 016004 .5, .
o2 VOTOTRTIONE 5752008 10002 Ot 0 ). o otovi
M: Y&k treolamtative Iasc Be00 Lppey M;YOamobirmatio Vielitg fanell disolps@re Qtocesses: 2,
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The fol | ow ng nol ar ratios are usef
ratioy ‘B%'Pe PEEF“‘(@a%IF‘SFmrfa‘tH“Eﬁ frpai Q-Q0% tr 0-39 fn org egelp%israfré: alternatively
processes: 1, 2, 5, 10, 12, _35, 20, 22, 25, 30, 50,
100, 200, 500, 1000, 2000 and 5000.




The foll ow ng H20: YO2 nol ar ratios are useful - upper
H20: YO2 nolar ratio limts for all disclosure
woe@spsaes: 2, 5, 10, 15, 20, 25, 30, 35, 50, BRODUSBO0016004
500, 1000, 2000, 5000 and 10000. The H20: YO2 nol ar
ratio ideally falls in a range between any one of the
above-nentioned lower |imts and any one of the
above-nmentioned upper limts, so long as the | ower
limt is less than or equal to the upper limt. The
H20: YO2 nol ar ratio may be present in an anount
0.01 kA NXB, nzi]tefrl’a'ﬁ%lﬂz from G|54it? nngteendvivdiynst to ia\l tahennaﬂiw‘rehlelqom to 2,
51 al ter.nat.i.ve ro t0.10000, alternatively
altemi‘“‘fegy anghfsem O lt(c—frlrfﬁta’f1 ?rye"? %‘6“%00 al ternatively and
[008d]r O m:ﬂdbntecenm&memmfahis elﬂsckmmadfonﬁm‘se ehboBmEnts as digetesed in Tables
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[0089] ] %%b(meﬁp bthis @bd1SufdVedih&k eWivbBRitnts as disclosed in Tables

correcfion_ of trivalent el ement source) |deaIIy falls

VIILTK 200 e OB cmolan pio e or PHESRIHE LI GHAER element souree)

rangésoﬁ&lh dHotl b%o@ri&' 286N DOETRS fddveviad Ore: mﬁlb&a Q&hdép@sﬁﬁx or without
mts, so long as the | ower I|mt [
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o 05 Ghs T B BB Shea o8 R R G0 R A By s v o

with&ut! @rRaddnvef mVBreﬁm:l@mZAt doQrceP arealh§eﬁﬂ RpbérvOHy YO, 8ndlar ftio (with or

alternatl to 2 ter I andfromOO
itk cprsgiom s HeRert Abnhnes iobag: 11O SRa GRBBAA Lo 12 L
1,0. Q,f 0.8,0. 59 d)LS ol4o913; 6,2 dnlded. R: 'Fﬁk‘ZOHtﬂY&)z malbi @tio fwigle sr Pitbent correction

of trl;va?? n& gleg}egt lsjosué'?eallg?aﬁs%f%llhlwggg?ﬁgz?%%t&x\ér{]&ﬁI ?ng'f gﬁél ove-mentloned
lowe |1 imith asndlamy wne of thecabs ges1en(or@d Mppér. I00Rs, sO Jogsas e Mver limit is less

than%;] g%% Qﬁ? uRgeréinvgz'l%iemCﬁ-l'sYoz m@lar Qatlo’ (\;\8%16 fr vﬁth%ut &ﬂﬁj:céon of trivalent

rati os are
elenﬁnw@@rm Inaafy beapriesent impan gmppnt rghging diose 0O te 039 in one embodiment,

alterﬂ%t%%ﬁ& gg to & F ]alteglaavelg fRm 9 75 ¢o 9 aiterrgtlaely@ o 11 aﬁé’i'gataﬁely 0.001 to

ratio ideally f in a range
2, altsenafively aaﬁﬁrm%%fﬂm%vmh%mwned lower limts

[OOS%Pd %ysoﬁﬁeen%odﬁrﬂ&tﬁgP‘ﬂﬁs dikeRbieNGE RIIRS mblafkdti, raﬁ@es from about
| ong lower limt is |less than or equal

0.004 39 éboqt |2rﬁ tThe Tellowing B:Yigp MF@%W“?S@*/IEBE‘O%%QQH‘B@]&”M limits
for 4R AidodiBd Bocésadd: 9.001Y0.062,.605€0/01] 0.0210.651W.MN10.7, a)nsglomg 0.7, 0.8, 0.9
from0,001 to 2 in one errbodlmenél altﬁrgﬁtlv pq its for all
and {1, The fojlowingRi%% jrolar JAHES are ¥sebil wppele %}y ghgq s
dlscto@url,pr@leﬁseg )21 lomloxs 0.61 017008, 6.9, 1 ahd 2r Th RV‘Ed)ymal'ad ratio ideally falls
anot her enbod] 08
i o S0 Pk o 2ol B TSRS TR 1k QOR8] i oSPTP re above
mentiahédougper lialits, b Bap as ticelowsr todssdessrthageseduabmm ‘dnbomper limit. The
10 to about infinity or fromgbout 15 to 600. The
following Y02/ X203 nolar rdtios are useful |ower
Y02/ X203 nolar ratio limts for all disclosure

processes: 10, 12, 15, 20, 22, 25 and 30. The
foll ow ng Y02/ X203 nolar ratios are useful upper Y021
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nolar ratio limts for all disclosure processes:
infinity, 5000, 1000, 600, 500, 400, 300, 200, 100,
wO088M4770, 60, 50, 55, 40 and 30. The Y02/ XPOBURWOZ016004

ratio ideally falls in a range between any one of the
above-nentioned lower limts and any one of the
above-nentioned upper limts, so long as the | ower
limt is less than or equal to the upper limt. The
Y021 X203 nolar ratio may be present in an anount
ranging from10 to infinity in one enbodi nent,

R:Y (sl thelan edtioviehy bd PresentGO@n ansdune rangingyviedm 0Qnto12) int pne embodiment,
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abl €s e syn fhesis of
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crystals ww% Ilimts for all di"sclosure process

long gs thgdower. lgni is lgssobm orpapal to thegmpperlini; Thy ‘I02/6<293 f“t‘Pl@f ratio may be
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aboJe[xggﬂtfoEQd ] I RART anfank Re 'R G MR Fhetlidh& ffder limits, so long as the
ermal reaction, especially the |iqui contents

lowerHisniads less g orexygleioythagiPPP Bty dhe iseadeyfals. tmwt% based on total

weléi_'ioY@ ft&}'aﬁe(ﬁ'gﬂelmm' XS S r6dcYioh it £ H{Vﬁﬁcﬁﬁermal reaction, may be
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Preser Sip (earapunt Henging EPMoh OR 12 dP dnfehe FRRALETGE Higmatively 0.01 to 20,

alterh@Rely £8mld. P18 1N QuEMYSIR 0.5 tht10] SteRhdtiwbly 0.24 ¥Qlternatively and from
2008/°016477 PCJT/ US2007/ 016004 necessary to subj ect

0.1 topdn@potferrabadimentyi g t enperat ure cal ci nation e.g.,

(0093} | 500fer tROGStallation dfftiee reﬁét&ﬁ&ﬁﬁ:&u@forﬂ%gﬂbrm&xehbt@n is complete,
cal ci,nati o treat nt not Mmoves. e
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Ion exchange

und¢shed @sﬂue[cﬂ‘@@@]eaﬁ:ttonghwug f@'eh}fdeqhq:rz:@arqap&n frw@ the crystals, it is often
reaction mxture for hydrothejmal reaction conponents
can be supplied by nore than one source. The reaction
m xture for hydrothermal reaction can be prepared
ei ther batchw se or continuously. Crystal size and
crystallization tinme of the crystalline




nol ecul ar sieve of this disclosure may vary with the
nature of the reaction m xture for hydrothernal
wo e@si@n’ enpl oyed and the crystallizati on conPCT/U82087/016004

[0093] It will be understood by a person skilled in
the art that the synthesis m xture having a
conposition wthin the nolar ranges as di scussed above
nmeans that the synthesis mxture is the product of
m xi ng, addi ng, reacting, or by any neans of providing
such a m xture, wherein such product has a

necesmmlo sibhjeathabtyktels to Iaehlg'otearperaang eslcingtich e.guat8Q0°C, possibly in the
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W th reactsogD a6QRAd1l RN gbout Mok AiPA% ﬂdinvg% Wnkik yl}?%goéarbon weight

in any conblnatlon a tenperature Of rom
to about NBERY snRge kelpyip: §prfﬁ'¢fél§1h§b&|%b°w@0bb,

aboutiii} 50Qfkykdian di rdf¥inhake G&ﬁéﬁﬁfn@'sgﬂsté}fnai lp%htl@d @lf BefiZene and toluene

to gasoling, distillate and | ube range hydrocarbons

with reactVHuelga conteining Crodlefins g Pravide vireralia jroge- qnd di-alkylates

any conbi pathi @dctien copdifienR intlelif, mdRMMARNGUSr i B&yt &mbination, a
about 3759 and a pr ssure oéb;rom bout . 800-to abaqut

15000 kPa. éﬂpef’\l}]—l{e %aléo[ué %}ala Qut 4é§|q1§ Prggsure of ﬁom about 3000
upgr adi ng tdyishud 6a0MRPa-5,t wrsvhwﬁnrtg frdmh bb@lt o Hurl ﬂo%out 0.8 hr'', a

et LI R
usi ng theahmlﬁztomdlyohﬁiebgaslfeﬁd sieve of this
T T R pe——
second st agehthpléneg witho langeclBan mlefalsse.g.NCis olefin, to provide alkylated
aromatic lube base stocks with reaction conditions including, individually or in
any combination, a temperature of from about 160°C to about 260°C and a
pressure of from about 2600 to 3500 kPa-a;
W) alkylation of phenols with olefins or equivaient alcohols to provide long chain
alkyl phenols with reaction conditions including, individually or in any

combination, a temperature of from about 200°C to about 250°C, a pressure of
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conbination wwth a G oups 8-10 netal, as catalyst, the

reaction conditions including, individually or in any
w@oibionart on, a tenperature of from about 340BCT/0S2007/016004

about 455C, a pressure of from about 3000 to about

18000 kPa-a, a hydrogen circulation of from about 176

to about 1760 liter/liter and a liquid hourly space

velocity (LHSV) of fromabout 0.1 to 10 h-1; (ix) a

conbi nati on hydrocracki ng/ dewaxi ng process in the

presence of the MCM 22 fam |y nolecul ar sieve of this

di scl osur &omnaboat h50drto@sN@KP©A and apctaeWEH S35 of framaibyst2 hr™' to about

or a m xt -nf such catalyst and zeolite Beta, with

reaction condi'tions including, individually or in any

combiviat i cmvessidreapbghat pmraéﬁm‘ tof cleﬁnsaarﬁimon@*émvttb reaction conditions

bout 400 0,t
200 0ofgryfl ST of 000! Gy of om s
and a hyddaEfértoebowt N6ATG ol mre?fsnmnfm{ibous 2% tonbailol #000 kPa-a;
880 l({rﬁ IG(r:l/e Lﬂ\;e?srlo ()f(}] gﬁteﬁgﬁﬁs% él&%l%ec Qﬁ%&e%hhuﬁé ﬁfnb@%ydrocarbons

to % reacti on of
met hanol Wlthh r¢asb@ut69néltlamj woluding pisdividually ootp it A0y ecombination, a

met hyl -t - ?#ﬁﬁ/elra NG froch MBGR) 17858 (P Ebdut 373 :ﬂﬁt zf'iﬁlessure of from about

et her (TAl conversion conditions including,
i ndi vi dual8Py topbouh 10 KPaehi nati on, a tenperature of

fromghgu t RAS d&%oéafbixfa?e%{%oh itial
AP R adonet ! oo

ho
gr am zeol ibpdinggroints @h?*éﬁoélmut & gonrm et dislige 289 sgpoline boiling

1 and an rﬁlg@‘iﬂ&lu&SQan fakd dﬁag@‘i‘ﬂsﬁ& tﬁ@mtmaztzl famfly nidl&lar sieve of this
about 0.1/]1 to about 5/1:. (Xi % tol ue

di spr opor thssiearEoR Samtinaten v by bt OBES §0cmetpb et cqiplys with effluent

reacti on ERefbh i Bélhg i ﬁﬁéﬂ-&l ,a |S&djn\ll| dlldé& |l§é1rgr Zb(ﬂltanBcta’ also in
conbi nation, a tenperature of { 130 WO 008 01647 diti
PCT/ US200 PPEPB0EAn gt Sies ! Gl 8958b3- jpads ign conditions

of from abedludiag) lindividdiytor A0thyk Bambinaticn, a temperature of from about

%Sgggﬁ% %g%ﬁ fo SLBA 4BRIE SR G Ve A 0Th AR U0 % §88 18000 kPa-a, 2

0.1 hrl t Oxyahxguﬁ c@Oulbtiorl pf (vom Jbone dartatabout 1760t liter/liter and a hqu1d
phar maceut | act u 2- phenyl )
pr opi oni c gﬂ“@*""@%é‘% r}qibom %%oé% ﬁétllxglobut

benzgim wat d’bn’phlmyohéiydromackimg/dbwa)png) ‘prcntesstlh ghe presence of the MCM-22

i nter nedi %’%flg éleélﬁé’rbﬁé?’ ?Pﬁﬁh)scl%&é’ ang'a }ﬁ(:l!!)é’é@ﬁgorp)éomponent as

oxi dati on e corresp ond
car boxyl i catabist;or @xhixtyre o§ w@w@lvstat@ldjzdohf?&ﬁg veigferpaction conditions

in the regph,gfg0 fndmam N e tEhpnYEd, G ten%;ame of from about

reactive conponént pfeparation of dyes to pre
practi cal I3p05Gare abquéé00°€eaeteﬁw @9@0@@1‘??% 1000Q o about 11000 kPa-a, an

sol ution, 1335V Rr ERRELUPBUSEabdR-0.OmdBa ﬁ?&o?&gelrculatlon of from about

|ncorporated entirely herein by reference; (xiv) as
t he absor b¥dttopbrut S8R Litesflifsiy 2. 6-t ol uene dii socyanat e

(2,6-&PI ) rkac@idhi FQMEINS1s With ZEI@Em:as(]1 pfbvmesglxeatea?ts NG., the reaction of

4,721, 807, cor porat.edq enti erein reference

wher eby a rfl%tE%P% Wity r‘é‘gqf‘ﬁﬁ?ﬁ @%gs&pe@t% O VHie methyl-t-butyl cther

i s contact@®4rBEY tandioh et-ﬁmﬁs eithyVCdther? (Tam) ywﬂ‘i)loeﬁvdrﬁbn conditions

sieve whi %chﬂﬁ%%g, mg vuf:uahy or in any combination, a temperature of from about 20°C
to about 200°C, a pressure of from 200 to about 20000 kPa-a, a WHSV (gram-

olefin per hour gram-zeolite) of from about 0.1 hr'! to about 200 hr' and an

alcohol to olefin molar feed ratio of from about 0.1/1 to about 5/1; .
(xi) toluene disproportionation with Co+ aromatics as co-feed with reaction

conditions including, individually or in any combination, a temperature of from
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exchanged wwth Kions to absorb the 2,6-TD, followed
by recovering the 2,6- TDI by desorption with

wale®siobant material conprising toluene; (xv) aBCT/g2007/016004
absorbent for separating 2,4-TDI fromits isoners as
in US. Patent No. 4,721,806, incorporated entirely
herein by reference, whereby a feed m xture
conprising 2,4-TDI and 2,6-TDI is contact with the
present MCM 22 famly nolecular sieve which has been

cation-exchanged with Na, Ca Li and/or MJ ions to
absorb t hebaut 41576 to abapt Wake amressurecfdrarmgbeuid 03 taatyyt 7200 kPa-a,

by desor pt,i1Ropshh waséesxb%{me Eﬁfoeéf AbmCAHHRE | 'Osdnﬁgadded hydroger) to
toluene; (xvi) in a process for decreas yrene

cont ent oﬁb%ﬂQ@%@@%"%\'Sﬂféﬁﬁi abppt{ hont 0@%’9‘&‘1%& from

the eatyal YidpbraBONVE O HhafmdhNANPacti® %ﬁ%bh&? 4-5Bbutylphenyl)
conpri ses contacting the durene-containing bottons

fraction wrapierigaRibgenibuprpgm, by aeaﬁta}%mb bepgenp Mahgnepylene oxide

MOM 22 f agg [hvie |ﬂ?&11ri{c?xheéiht%\ﬁe(4%$ dflphe]ﬂyg RGRARSL foflBwed by oxidation
netal , at condltlonsmcum ividually or in any

conbi nat i Ghthealopplie tha qaresm f“lgd‘ﬁib%b'ma%oc to about
425C RN Ase MY 85 88 Birkfind 1500 8OO treA8n o8 apitidtwid? B88rocyclic fiber-

kPa-a; {(xvi |g in a processes for_ co-produci ng phenol
and ket on&RcH¥CORPEREd It FGREON pRin d¥atetoa PREPRIS Pr3ftically salt-free

fol l owed kactios BticoMading BEUALKYAD@N AR MBan Patent No. DE 3,625,693,
hydr operoxi de and c] eaya age of the al kyl benzene

hydr oper oXRPEPFHEGETPREN Seretmby 1eEeR& e. 9., Dbenzene
and gkiepylagae dbeoPEdITo! seprEting emanméaeiﬁbbemamd 6C{1DI) from isomers

olefins tog enol, t hyl. et hy one, such
Chose desdh (e dn Wi BaaH; MO 2921885 Samrny Fatirely herein by
PCT/ US200 #f0rka64) 4vhetebl arfeat inbidak cafplisiaaj6eTDI and 2,4-TDI is contacted

conver st on Bt TRnBirstt KRR, B, BOREa P RlRts) vicl s been cation-

descri bed ekthanpédewih tumalto abgapb ttea?,6-dMDI, followed by recovering the 2,6-

PCT/ EP200 85

cycl ohex aﬁgﬁq’ %Fdrpg Ygﬁge%?ot%f’p Epﬁvpgﬁcé’ rr{p(gls%etﬁlgpn and

nmet hykvet fay lth&atisorvent s seimatmgkﬂsd-’lm rfrone Xta figlreers as in U.S. Patent No.
;CE/ lE z&z?g%’/‘&g%? 1 %nrc]é XVIaéerd)e erétg lg(;}?e?qu %3/ Ee?eref'r%gn%v%er%by a feed mixture
nonoal kyl sempesieg i2s4-TBd and €0-TPI gs comadterith thel present MCM-22 family
sec- but yl (ﬂ ng%hlpﬁ rl’x?? %gena&%o%escr % J]vxflt?lelqg‘ Ca Li and/or Mg

that are ri c I near enes
i nt er nat i aersl toaﬁbmﬁbdhq RénTPEToRPRaDsy 0@85@213 the 2 4-TDI by desorption

pref erabl yyf &s&b@ﬁ%&éﬁdl%Cgﬁsmgﬁﬁ&éngd out Dby

co-feedi ng benzene and finfeed with t

cat al(fed @R 2 PrRScyr ESetrcrianipenthr chiengt copted nfer a?%%®°0+ bottoms
of about GREtEPRRREY oROfe chiflytic S8R Riéh &f madeidl tcl QQsGlme which

to 200C, a pressure of 7000 kPa-a or |ess, and a ed
wei ght ho&PF‘?’@‘?a‘E’é‘ta\?BP%é}i‘ft Jurengreapaipiag gttams &ecﬂon With hydrogen
al kyl at i ngvagantat@lystf Bﬂﬁhe Qb&bhﬁt MAML? Fonilf ‘'maBehld sieve with a

nmol ar rat| o of benzene at i, n ent
about t JY4IRsERatSH:; (% ﬁ?n‘ﬁo"é b‘?" ’6{"”8“*‘“3’ or in anmy
tr ansal kyloahibaﬁﬁon Saabmpé&ratirOlof e¥@npdbdnt 230°C to about 425°C and a

pol yal kyl %?Qszsgrg of from about 457 to about 22000 kPa-a;

(xvii) in a processes for co-producing phenol and ketones that proceed through
benzene alkylation, followed by formation of the alkylbenzene hydroperoxide
and cleavage of the alkylbenzene hydroperoxide into phenol and ketone, e.g.,
benzene and propylene to phenol and acetone, benzene and C4 olefins to

phenol and methyl ethyl ketone, such as those described for example in
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transal kyl ati ons. [001071 In the case of many

catal ysts, it is desired to incorporate the new
w@eystad47W t h another rmaterial resistant to tP€T/US2007/016004

tenperatures and other conditions enployed in organic

conversion processes. Such materials include active

and inactive materials and synthetic or naturally

occurring zeolites as well as inorganic materials such

as cl ays, silica and/ or netal oxides such as alunina

The latter. be EItE natural ly occurrin in

t he
f orm of gé‘F 'iﬁ‘&ﬂi‘% appUcatipn B HEP 8305/@@[%74 P }C!}d%ﬁlgbe followed by
m Xt ur es @bnwirdibiaf pHedolraat atetond td%%—pﬂéﬁ@l-ﬁfas @esﬁﬁb&f in8hternational

in con unctlon Wi i.e, ed
t her evd t h 2Pl P%&hﬁ/ﬁﬁ%@%‘og%‘g ég?ege &P Pf‘ﬁé’lr?éd/cy"bhexanone or
crystal, Whisehe iand athylae, to pHRACISaddOmeth3N @yl ketone, as described for

conver sSi on_an /or f the catalyst in

certain of gmﬂi’ gés{%@?bg%bé%lsgtesses | nactive

mat enxliy is A tprbéegs seff venzase dilkylstiuns réaansﬁltw&lre tsBRctivity to the
amount of convlﬁy%son in. a

n process sq that
products Zan T Rel é%‘ﬂwsﬁ-. %1 ysegﬁaveng qeferiptylbenzene  from
Wi t hout eibphaeye agd (atdiefin feeds shat are richnin ﬁhéarrtgudnbg as described in

hto nat SREmedhss ARREOR bR oBRYesky, hGHRAE Biiconversion i
kaol i n, t eairiepoay by hhéeerdhgsttens&neemgtﬂme ot oleffia ieai @ith&he catalyst of
e o ay e BBt IRGRb"S, £ RO or gHai BEC f, RS 260°C, for
cat al yst . ekampls of elgiut 200°€ maop?cz;w pﬂe‘ssae@ﬁﬂad)(yma-haxvllem and a feed

d |
dosi rabl o b FaTAD sREHRE ) PWERRETRLEL b G My igspecnt of from

into powd éboqtlweto S he endlasnolFhesie of Ibayzelnc nol €% alltydatiag agent from
been enpl I Iy for the purpose of
i mprovi ng% elqg%u tsétérygngt h of the catalyst. -32 WO
2008(9%b4 17 2PEIPress 200 Arapsdkidations ) 8uhass, Nat wrahplg, polyalkylbenzene
occur ri ngyahavgiaMdheh can be conposited with the new
rystal |nclude the nontnorillonite and kaolin
(00197 Iy the\gasepf mamy satalusts. Atcls dewiredHe inpotroeate thei temscrysialgwith another

matetiBE rdsRint 1§ thE WHPRMhtvrek AW otBS a)rf&'ltﬁms NENAFRG: in n 1%5&' 2onversion

andlg{ildaclasor others in which the ndHl n
Procgssivs il ehetenidls HAFINgy dcties aRd opaqhive ematgiels jand, synthetic or naturally

occuﬁﬂfngcht;es ¢ wall a8 ok gunicIHEBriAL 8Ych £ Mhyb! es11‘tb%ea§lxd70? meui g»udes such as
te as inally mined or inifially s Jece

alumfrg \i %ttﬁ%ﬁnla}s% gb?fd‘af%‘&t PREHEringrordp & forp of gelatinous precipitates or
gels imohlidfrigaaixihaes of&ﬂlﬁﬁl@hﬂ nl}a:ﬁfobtideﬁ Wse&ﬁmﬁﬁbﬁélﬁﬂ c&hﬁx’ibti‘bn Svith the new

crvstll eseot b(:r%lzlﬁ1 '{hso i nclu nor anic_ oxid

YRt ST AP IR dﬁfﬁ@gfn‘l dPrihgss PB“F’H@“f W@t@b i"hich is active,
tendgvent elrangd ghe ddneenow alﬂyﬁtselecﬁ:\&t}' &Eth@ Q:ﬁﬁ[}&t e derVMni Bre@nic conversion
o 03 ARG 1848 P el G B BRpaps o comverion

I Ca- magnesli a,
givers piocess- Ssleﬂl}t pr@pctsldand:a ¢hitdingr accasm\mally aﬂ dr&érl}aliw‘thout employing

othelcﬁﬁgmsfc&' &%&oﬁﬁ&gmg?fﬂat%l J)i* e%c@c! ] ma erla S Hlay be 1ncorporatcd into

al um na- zi r conli um na- rra HES
naturglly pecarminglers a2z ibmfemtfaand[l(}@mtw}) n’ﬁhmve elheactrustestrength of the catalyst

undePESHRRE 120 Bﬁer%ng édﬁalt%ng Tg-ncqx?ﬂer?arlél ?Eaélé)l nS)gHD | gt%wflfa}{%mon as binders

si eve and I norgani c
for the,gatebyyls thfis é%ﬁlﬂabht tor Bmgidﬁga fatalystabrying goad caisbu;:re@gh because in

comrﬂ&ﬁi@ﬁﬂ‘ée RYis dRiraht t@"iﬁe\"éﬁf ﬁleuéé‘fﬁ!yétyﬁroxﬁa\%rgﬂé&%ﬂgw 1}4‘43 owder-like

g "Jgh nposite s El‘e pared in th
materialy Hhest clay dipderphavs bep grpByehoosmedllyt gy @mfbe@iltpese of improving
the cfull dttchlpthdrand edthlomi ng exanpl es reflect enbodi ments of

the invention and are by no neans intended to be

limting of the scope of the invention. Exanples
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Exanples 1 1A (conparative) and 2: 1001121 Reaction

m xtures for hydrothermal reaction were prepared from
Woi08/0164We6- di quat -5 ("R') di broni de (SACHEM PECTIES007/016004

silica (Utrasil TM Degussa Corp.), alum numsulfate

solution (8.1 wt% A1203) solution, and 50 w % sodi um

hydr oxi de solution. The m xtures had the follow ng

nol ar conpositions as shown in Table I X - 33 WO

2008/ 016477 PCT/ US2007/ 016004 Table I X Exanple 1

Exan'ple 1A Exanple 2 Si02/ A 203 23.6 23.6 25.5

(0010 33'22 %%c&%lngmay/@wm&ﬂzb@caﬂpm@smhzm new Tryssil delude the
+
montrgriflgnis 4% k*FéWp@f‘ﬁ’tyu PRSP ?954%5%’%9 dad e Keolins

comm&% %%%wé @9 Dikie, Mudlathet V\G%rgﬁ ﬁd(l?lor‘i'dmelajsml) others i whijch the main
minergl ﬁgxéﬁqttqeeﬁlss tﬂ;gﬁ%yzﬂ% é@gﬂﬁ? nt L Q:H Sc)r Sﬁ.@%}%os&hMS EBA Be used in

Anal ci ne
the raWw B & &)glndllﬂ\&ﬁnﬁéd on nﬂlﬁkﬂly@%e@@éeo Falgluateorg}lmiim@atment or chemical

zeolite Se |:
modifipgtien. Bjin qr%fxﬁf)sl Tcogx}pog ﬁl\rg/ewélégh Sg%gée,@lt erﬁaall(%ﬁ%%%h%% inorganic
oxldes(, &Q@bl%h@xhﬁal ) Hexane cracki ng 260 ( ALPHA)

-2 craon spheti Oc
AR s A i R E%i"“‘*"‘d with 2
porou®mdtik &hgﬁﬂaﬂmﬁmhaise sitica-aliring r oliga-phgicsiae ﬁlllce#}rgqra% gsilica-thoria,
ess. t
e GBS By 51915 5y Mg, 5 o s
alum1Ezl-Q1Wc@uzﬁmhc@ieyﬁthaia-mag@e51{x SEMilipgamszEeiaFiEeBa- (See 5- 20

[00115] Crﬂ{]e r(ePa%ve prop%lit o%ssc)f fi:rlegpﬁfpvu@i crystalline molecular sieve and inorganic

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

[00111] The following examples reflect embodiments of the invention and are by no means

intended to be limiting of the scope of the invention.

Examples

Examples 1. 1A (comparative) and 2:

[00112] Reaction mixtures for hydrothermal reaction were prepared from water, Mes-diquat-5
(“R*) dibromide (SACHEM, Inc.), silica (Ultrasil™, Degussa Corp.), aluminum sulfate solution
(8.1 wi% AlLO;) solution, and 50 wt% sodium hydroxide solution. The mixtures had the

following molar compositions as shown in Table IX:
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Thi ckness (SEM NA Less than 0.1 mcron Less than 0.1

m cron

(See Figure 3) (See Figure 5)

* The OH'

/ Si 02

wotoosli@7Tow i s cal culated with correcti on of PeT/UsL08TI016004

el enent source.

* * The OFF / Si02 of this rowis

cal cul ated without correction of trivalent el enent

sour ce.

were crystallized at 170C in a Parr autocl ave

stirring. After crystallization

for hydrother

washed with water

mal reaction

and dri ei lﬁﬁ

ES wer e
“at 120C.

[00113] The m xtures of the above Exanpl es

W th

the reaction m xture
filtered,
[00114]

The XRD of EX

anpl &Exhmple BO hoturs (mw@m a)

5 NOWSExample 2

SiOMAkOsf ol | ow ng featuregse (1) d¢-spaci ng.graxi nunj at 25.5
H,0/8208310. 23 Angstrons;21(2) d-spacing maxi num DE[f WEEN 5
OH/840,I7 and 12.|57 Angspppns, and (3) a gmg- di Screte 0.24
OH/@8i@paci ng maxi num begygen 8. 8|and II glsANGSTT O[Ts, 0.48
Na'/gl@yrein the [peak Tnggpsity of the d-gpaci Ng TTEXT 70T 0.48
R/Sidet ween 14. 17 and 12553 ANGSTIONME 15 o {FSS tham 90%0{ 75
TempeRuegak) | Nt ¢énsT Ty ofzgf he d-spacing ALY 170
Stirrid@spkdd RPM) ANGSTT 0MEsg - 34 VWO[ 20087 0q 550
Seed Biab)JSZ200/77 016004 [Q@TIS] The XRD—of Ol:xallpl e 1. at—386 0
TimelfRgYrs (Figure T a) gh s Sshows|tie IUI ?zvm Ng—PepKS 30
XRDW¥sGlf ar € COmppg; r theg norectt

sieves as i <te€gleellllirqvg&§@dgla(§ Qﬂrabl e %2 fi EI anar is i;?i‘i’; (See

acin A Rel ati vein{,g};tﬁg%&;és% g‘é 1 WM

broad 3.96 10. 8804 ¥Rte @Qm

3.43+0. 06 MVYS (fPkikle e X?D of Exarrpl e 1 at 92
Si0,/MA molzrgur ¢ 1 o) sn e samefeat of —Frpgure—t+=
ratlg)t giggéﬁher wi th about I@ggs t han 5f/o EUO zeollte. The‘ XRD21
BET @ea GXOEDI € 2| (FISGHTET cderpdlpVWs| [T —sae featur g o5 o
Hexal¢ &4fl@ngd W T T€SS tJggn 5% angrcrmer 06117 —THhe—xRb

(ALPBfa)Exanpl e 1/

\ shows the sane

eature of EI\/M 10} P.

MorpE¥RBPI € 3 (Sged o1 Exanpte 454§ h"ﬁ st
& xtggjre was frade according to the ?&ht \& 50 ] oéeé)r?lcrgnjﬁfle)r‘cal
To a reactor | was added 376.2(g of; gnd 75.9 ggg}éigatesof
Al2(SOM4) 3. 18H20 (Ri edel - de I—la,n)l mﬁ@ te“?' ut i ergrown platelet
was added 62j1 g of a 50 w00 lsQﬂ’ N3 OH, of less than
NaCOH used wa$ from Baker. Thep sIran mYdron thickness
35P (U trasil| Corporation) wap ad gF, xe I sk Figure 5)
Crystalaia¢t(SEND) TolT owed Ryathe  adpitigp nﬁ_‘ 0f5_30 Mteron (See
wt % sol ution| of pentanet honi um di br;q,mrg SACI—EM Figure 5)
Thickhees (JEM)he I xture MRS STTTTEAEHh 0 OIHRW DY Rss 1 55?0 1 micron
nol ar conposition of the reacti On(sfébFMg% can |be (S ure 5)
* TheeOKIT 560 Of hss roB id Zﬁctﬁi@t@@vﬁth(bo é'txcﬁ%t’rfvdlen?'e}éﬁxeht
eactor was closed, stirre an

i 850 O B

[00113]

oyt correesion qf@a‘ta,qulg element source.

The mixtures of the above Examples were crystallized at 170°C in a Parr autoclave

with stirring. After crystallization, the reaction mixture for hydrothermal reaction slurries were

filtered, washed with water and dried in air at 120°C.

[00114]

(1) d-spacing maximum at 12.334:0.23 Angstroms;

(2) d-spacing maximum between 14.17 and 12.57 Angstroms; and

The XRD of Example 1 at 80 hours (Figure 1a) shows the following features:

(3) a non-discrete d-spacing maximum between 8.8 and 11.1 Angstroms, wherein the
peak intensity of the d-spacing maximum between 14.17 and 12.57 Angstroms is

less than 90% of the peak intensity of the d-spacing maximum at 12.33+0.23
Angstroms. .
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was continued under stirred conditions for 72 hr.
After cooling to roomtenperature, the crystals were

wo ewswered fromthe nother |iquor by centrifugP@muszud7/016004
washed 3 tinmes with water. The washed crystals were
dri ed overnight at 120C. The yield of the crystals was
8.8 wt%relative to the total anmount of the starting
synthesis nmixture. XRD and SEM are attached in the
figures (Figures 6 and 7). -35 WD 2008/016477
PCT/ US2007/ 016004 Exanple 3 Si 02/ A1203 33 H2Q Si02

[001153/28?%%&1% 15_191;%1 afm hdmﬂﬁr@nma&lsmwvs SieQR1lOwig peaks which
e ur.e 170
axe commpnfeatts TS MV gt S gL e TR TR KT )

XRD Pattern See Figure 6 TﬁlnleszI 203 (nolar ratio)
n._a BET _ a m/ n a9 Liavana ~p

Mor ferplangr d m@gggg; ogane o élaﬁ%,lhféh 1Tk 700

7

T &2

D
3 L%

(SEM ES#I%Q—!H LaLgnc: diane 3 | _{%?I,bi{)adb' c*
Figure 7396h008ess ( SEM - 100 nm(SeetrguserDid.

}
o +
g L

’*ﬂ)ﬂ

TN
T 'T

Gf | Si 357 #0.86hi s rn\/\ch Wi’]gwwriti UIIIHC
of trivadéhtO0lbrent source.l ** The OH'/ MVSs L

£
—or gzZz— 0T 1117 S

(001 1éfwi*h% 368H G E3h e V\i LU oue O é i1 BYshofvstihié semtecfenture of Figure la

nt source. 00120] Th
togeth) vethouout lees then | BaEMS flécét‘gr"é‘? é‘gbe%gn%‘éﬁﬁ &Eg“g phows the
same %aﬁﬁ’@gf FGudd BN iR hard 83033@icAs. Angstrons; (2)

spaci maxi num between 14.17 and 1 trons;
[00117hd Tl@)x&)rﬁ?éﬁx%m@l@rlét%’Oﬁ’sgﬁéémﬁﬁe%% ﬁ‘ﬁméﬁﬁen 8.8
a{z3 stro wherein the .peak intensity of the
bet ween 14. 17 and 12.57 An

[001 ﬂs;as D i hitncbdiine hessyoade davpsies 1y heolang FERsaiey IS a reactor
was %cin‘g?@g gto(f é\%\te%%gdé)g A Sﬂgﬁ %@@311%@9?9 Rliedthee XE’&)DTO this solution
N RN G TR RN A SN
Ultrasil W%Sﬁ%dtt'aﬂ %rﬁd?ataplv@as)&ddgd(ﬁﬁ'@hﬁxﬁ in the solution, followed by the
addition of 145.8 g of a 50 wt% solution of pentamethonium dibromide (SACHEM Inc.). The
mixture was stirred until homogeneous. The molar composition of the reaction mixture can be
expressed as: .
0.275 Na,O / 0.033 AL,03/ Si02/0.15R /22 H,0

[00119] The reactor was closed, stirred and heated with a rate of 25°C/hr to 170°C. Heating
was continued under stirred conditions for 72 hr. After cooling to room temperature, the crystals
were recovered from the mother liquor by centrifuging and washed 3 times with water. The
washed crystals were dried overnight at 120°C. The yield of the crystals was 8.8 wit% relative to
the total amount of the starting synthesis mixture. XRD and SEM are attached in the figures
(Figures 6 and 7).
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[00122] The reaction m xture was nade according to the

follow ng proc
w@daedi@7nat er

(containing 10 wt % of NaOH and 7.8 wt % of A1203,
NaOH used was from Baker,

Al coa). To

Utrasil VN 35
m xed in the s

edure. To a Tefl on

reactor

| i ner was

based sol uti on of sodi um al unm NPEEUS2007/016004

P (Utrasil
olution. Then a 50

wt %

t he

t he al um numhydroxi de from
this solution was added a 40 w % sodi um

hydr oxi de sol ution (NaOH from Baker). Wile stirring,
Cor poration) was added and

sol uti on of

pent amet honi um di brom de (SACHEM I nc.) was added.

Afte'—-t—l"re-ﬁ-xt-m'-e—war—hoprygem LeuExgﬂhsEL ats—T0
Exa o tarma concegiitratiom of 0. 5
wt % Febat v =36 Wo—26081016477PCT §J52007/ 016004 to
t he petd “v%'zght of —the—synthests—niytare: |||c
quan r/"gl"zed Hr—the—ab L) —that

1 LLLELBLLAZ R %1 YAY A II)\I.UIU V C auu
t he mdk 7'S”‘?Uq."positien of—the—reacttof; 554ga—xt—trre—«:al‘l—be

JS:}D2 029 Noa2n) |/ oW B o Yo Yo Ofs i o oA ad

expres S oo N7 U4 AITZU0 H2—1+—6—15 R/
18 HRO %3'92231 The—H-hrer—was—thahn pl*ldinast‘“red
r eact ed—apd—heated—wth—a—rate—of
25C | g—was—coRt-i-nued Onder—stirrdd
cond S ¢ cooling—82° r oom
tenp R lization i o
mot he ngand SHREBEE O +i pes (wit h
wat ef i : i
120C| /stals vwas A8 9 w9 reldtive
to t mHe@fﬁBﬂ Crmﬁﬁ@AI(m‘IA]ﬁp starting s¥Athesis m xtlure.
XRD i 0 paY SEM} ached |n t hElakiesfﬁS%Elgpm Bures |8
and 9) CristalmiredSEM) Sj 02/ ALp G5tipstedacpestyligmeteplesgyy /
Si02|0.76 Na / Si02 Q.46 | R Shap2ouSee FiswPlat urle

1 Aickaess(BEMY speed (RPM) ~$00 nedSer Figrey7) 0 5

('O
* TheOIE Y 807 ofithisgow 1§ qatcubied vidDceagction of Sivelept ¢ementgource.

*ok Tﬁé % M?{S} 3bf(tﬁ§9 lr(ﬁz(l 1src§1c|u edrbvi‘ff‘hout aﬁ'}-ecﬁf)ﬁ} @f m‘valeﬂt éicment source.

Hexane crackl ng (Al

[00128)¢ Thegihtia 0@)3xa1®19 §t(E1gusq @éhQ‘SEN}F fééft\ma
d arff(&fa shff xhssaﬁam% mz (3§§@2f

Orim(See F

igure 9

O_rghﬁ)

tusa

Fl akes
WHIELTPETS Figure 1:

n%; Thi ckness (SEM
S 02 of this row

i s ce(P):@JFEFICm Wlﬁu@dqer\&epu I&nl Tomdil2i57 Angstroms: g nt

SOUr q8) § hB%Riscrete d-spacing maximum between 8.8 and 11.1 Angstroms, wherein the
peak intensity of the d-spacing maximum between 14.17 and 12.57 Angstroms is
less than 90% of the peak intensity of the d-spacing maximum at 12.33::0.23

Angstroms.

[00121]

features of the MCM-22 molecular sieves as listed in Table X.

Example 4:
[00122]

reactor liner was added a water based‘ solution of sodium aluminate (containing 10 wt% of NaOH
and 7.8 wt% of Al,O3, the NaOH used was from Baker, the aluminumhydroxide from Alcoa). To
this solution was added a 40 wt% sodium hydroxide solution (NaOH from Baker). While stirring,
Ultrasil VN 35P (Ultrasil Corporation) was added and mixed in the solution. Then a 50 wt%
solution of pentamethonium dibromide (SACHEM Inc.) was added. Afier the mixture was

homogenized, crystals from Example 3 were added to obtain a concentration of 0.5 wt% relative
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The XRD of Example 3 (Figure 6) also shows the following peaks which are common

The reaction mixture was made according to the following procedure. To a Teflon



al um num was suplied as A1203. [00124] The XRD of
Exanple 3 (Figure 8) shows the follow ng features as
wo2@ane4171 (1) d-spaci ng nmaxi mum at 12. 330. 23PCT/US2007/016004
Angstrons; (2) d-spacing maxi mum between 14.17 and
12.57 Angstrons; and (3) a non-discrete d-spacing
maxi mum between 8.8 and 11.1 Angstrons, wherein the
peak intensity of the d-spaci ng maxi num between 14. 17
and 12.57 Angstrons is |ess than 90% of the peak
intensity of the d-spacing maxi numat 12.330.23
to thenfotd tyedghs of Fm%ﬁBSWHEXt)(F@TbF ApeRitiss asedl ip Iﬂ‘f'g%hoé(e 8‘}1’“‘“e were such

that tAd $01a% BOMBosifih §fThd RAEHIG HRAKS cAMBLdipRsdGeNMDN
features of the MCM 22 nol ecul arugéeves as listed in

Tabl e X. -37 WP 20ea/BPE40PSHPuSdo R 0fddsh  Exanpl e

[00153] [ Qﬁé.l ﬂﬁ&r WAAGhAER84ddaR attidbal E&cﬁ&@&h(ﬂhd@as&%‘s@d dhdBedtéd with a rate
| owi ng yrocedure, To a st ai n] ess_ . steel

of ZSaQ{hé écp é@%" was qutrpugd deg shwyed copditions forQihr. After cooling to
roorns &lrrkﬂei'a%}c Otheh@?@m@t VORI 1eBRYSl @¥indehe MBlhef BAGHEM, centrifuging and

is solutjon s stirred
ale

t
washg g D PIGE. ThG Ovasbe ATaLs Aedt 149 CNRELEAE G40 G he Yield of the
crysthlB Qvadl D3IV Welkti O TIPME Rbtd e B8t OF ehelfarbing s@ithesis mixture. XRD and
tetraethylorthosilicate §98 wt % Aldrich) was added.
SE M‘I‘*’(SeF‘Fﬁ"Qe%W%ﬁémis Eigrey & a4 numi sopr opoxi de (98 wt %
Al drich) fvnas added. Waile stirlring, BxB@plkonogengous
m xture wassheaigd,;to 60C. After heatingsfor 1 hr the
stirring Was,of Sigped and heat1 ng continygd for anot her
1.5 hr unfepPpI|D,t conditirons.| Aifter ool ing tQ room
tenper at ufeNgTASiB,0f the Tnitral m Xt urguenas
evapor at e @U§i0)g the reaction.| The ovgfal I nol ar
conposi ti pNTe glqgmsy@ NESIS m Kture pri7;pr to hegting
can be expregsifl &eed @pANE02Z /0. 03 Algy3 7 S04 /
0.3 R/ AEREH (wi¥;)045 T PAT TAFRZ0 T001gg] AfTer jthis

pre-treat -'?'@ryétélﬁzd?ﬁ&n%h@(}ﬁ) EII osed ghd heatreo

Wi t hout agrtgip; —a— rate pf—20¢, 190C.
Heati ng was Swl)zfltéégh Olldf,llkéﬁb)bld 7T L,g?léuuglf‘l_m?m 144
hr. After CORIT ciga 5 OONT T ETpET aton U,nhlle crystlal s
wer e recoyerey ec%ldkﬁ _mﬂiﬁ_l Tquor—by,centrifygi ng

and washed Mor hélg (ISEMI) J.D'J‘IIJI UEI@ LWhed
crystal s et <“féls ( moht—at T el add Farcddi 61 Of
the crystals ?ﬁ %tg@‘)rel atived}mq1 ' g 1 unt
of the st ?I‘tl ng syntheS|s m xture 80 o are
ple 5

at tached t+ 3 i 1 :
minée%mr SRS 1L R
8 5P s O 5 v A LSRR bR s i

alum(Eed) Has Sifi2d@s 2AH03R/ Si 02 0.3 Tenperature (' C) 190

[00124] The XRD of Example 3 (Figure 8) shows the following features as Figure 1:
(1) d-spacing maximum at 12.33+0.23 Angstroms;
(2) d-spacing maximum between 14.17 and 12.57 Angstroms; and
(3) a non-discrete d-spacing maximum between 8.8 and 11.1 Angstroms, wherein the
peak intensity of the d-spacing maximum between 14.17 and 12.57 Angstroms is
less than 90% of the peak intensity of the d-spacing maximum at 12.33£0.23
Angstroms.
[00125] The XRD of Example 4 (Figure 8) also shows the following peaks which are common
features of the MCM-22 molecular sieves as listed in Table X.
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Stirring seed (RPM 0 Seed wt% none Crystallization
Time (hr) 144 XRD Pattern Figure 10 Si 02/ A1203
w@emBate4rati o) n.a. BET area m/ n.a. HexanePCI/asio0TigL6004
(ALPHA) n.a. Morphol ogy Fl ake (See Figure 11)
Crystal size (SEM Estimted Largest dianeter |ess
than 2 pm See Figure 11) Thickness (SEM -100 nm
(See Figure 11) * The OH / SI2 and OH" / (CGe02+
Si 02) of these rows are cal cul ated without correction
of trivalent elenment source since alum num was
Examplpft i ed as al um num sopropoxi de. -38 WO 2008/ 016477
[001%)@T /42 QQa%Q& ﬁg%e LVQQ&I%&A a&:@?dlﬁ%tag ot EHSRL r&edure. To a stainless

lgure 1 shows | oW n eat ures as Igure 1: .
steel(apyoctpve yees |aﬁgedw%\8<7 rgmﬁ 9a22 YQW@@@ basgd salsiop Ghkexamethonium hydroxide
R] (‘sﬁ@?ﬁwgnmwmwmesmm Ws difred)d. slg o'é eﬁﬂaﬁ&rﬁ Qmiie (99.99 wt%,

a non-di screte d-spaci ng_naxi
Aldrigh| was added qpd thegpigturges b@rﬁosqﬁ\ezed se’f?@r@ Wn? ér?§ thsﬁe@vlwhesﬂwaw (98

M%dAftHﬁ:ﬁ?’]ﬂgs SR MRehiRRE 114 &7a11§ﬂi§ul%?so§170p6ﬂg§ tg@m%,' Aldrich) was
[ ess than 90% of the peaklnten3|tyo d- spaci

addedy While Ftiging; thedwmmoggneons g%lﬁugﬁrg/as P @] GOTQeAf(t@hqﬂtmg for 1 hr the

stirrfay AR Qoppel FnAUR& AL )cotitiRd S0P \WBotheaKS Mhufder &kfic conditions. After
common features of the MCM 22 nol ecul ar sie

cooljngdp gepmp tempsratareX-S g of sopital mlﬁaie&ﬁssevapfaatﬁéflmg the reaction. The

overdl? Bldl&abinpsstiod &Sthe Wxﬂfe@féuﬁﬁﬁné Briditto ﬁﬁatﬂicé-EMl BetiReksdd as:
and other _docunments cited herein are

neor pol A GO LABES 0/ R 1aRDEH O i imA / 14m0
[00127F C| Qfidtthis ipfe-trEfineht 166 BEloSla P vay\tlobed! dhdshehted @ thoBNagitation with a

e S A b S SR O LR SUED L0201 B850 nr oot

to réBhREhSeRdtutdP fIRY criystals tviera frécolv gl eftbnl glice mdthek digg@sSby térarifuging and

s B Bt 580 RS e Sl 20 e

yield beilte @ysiilnavay maau% neative tbhbe &otil; amauat ef drcegarsh@bynthxsis mixture.

XRIpGHE ﬁF%fg%? ehe L mphels RRER M orer ¢ byers,

Editor, MiGawHi Il (2004). In iddl tiwampd b patents
and pat entl SApp! Ab@ki ons, test proceduré&8 (such as
ASTM net hgdgGeOan8ityd hat,0docunent s ci tedOherein are
fully incorppat8id,by reference|to the ent ent such
di scl osur ¢ IBO00GamESNBHStent W th thisl.7i nventin
and for alfl gmErisidy,ctions in which suchoincorporakion
i's permittedHA (O, WIEM) huer i ¢al 0.25

R/ Si0O, 0.3

Temperature (°C) 190

Stirring speed (RPM) 0

Seed (wt%) none

Crystallization Time (hr) 144

XRD Pattern Figure 10

Si0»/Al0; (molar ratio) n.a.

BET area (m*/g) n.a.

Hexane cracking (ALPHA) n.a.

Morphology Flake (See Figure 11)

Crystal size (SEM) Estimated Largest

diameter less than 2 um
(See Figure 11)
Thickness (SEM) ~100 nm (See Figure
11)

* The OH / Si0O, and OH / (GeOx+ Si0.) of these rows are calculated without correction of

trivalent element source since aluminum was supplied as aluminumisopropoxide.
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lower Iimts and nunerical upper |limts are |isted

herein, ranges fromany lower |[imt to any upper
wo povsi1@re contenpl ated. Note further that TraPeT/Ns2pe%016004
used herein are indicated by a TM synbol or (r)
synbol, indicating that the nanes nay be protected by
certain trademark rights, e.g., they may be
regi stered trademarks in various jurisdictions.
[00133] While the illustrative enbodi nents of the
' ven i Qn._haye been described with partlcularlt

%%%B &t Exaserle £ Waieurt®) shawhe Ellovees fep@g&s.aeﬁgure 1:

wi " (bﬁd Wﬂfg@ﬁﬁxﬂm@m%ﬂm L Y2)) bﬁAngs%ﬂisly made by those
skil | 2)213'” fhe art w.t hout de%artlngﬁ romthe spirit

and $EHbepasemnimpm belysend4- 14@ne A 4R dingstroms; jaad ot

i nt eﬂﬂﬁﬂn&ﬂlaisc&ﬁﬁi-éiﬁ&'ﬁg n@efxxrhﬁxﬁ Héhﬁéeﬂ‘% saRende Qn@ﬁf‘cﬁﬁso wherein the
be limted, to.th es and descriptions_set fort
hor el ' B PR OLC L SPHRGn PR BerBes .1 8257 Adgstioms s

enconpaksd ft@nad ofehd padluintmsy o ahe atsgmlﬁ% A% Bhdn at 12.33+0.23
whi ch T§SI de in the present invention udi ng al

f eat ur eS™HNP8H woul d be treated as equi val ent s thereof
[001R9] t MiheeXRIRidf [Rx@mple & d’l‘egu:ié 10} 41so Wowapehewhiol it dofinon features of

the@%'%nolgcuﬁggg%t%gﬁ % f?gﬂggé gazf)s?irgllgggﬁar si eve

[001B@)vi ] patiefits iaind pagens yupdlivatose st pfoteddes éﬁucﬁ @y ASTM methods), and

othex?rgo n%%séc?t@i%@%%ggrggﬁl C!éégﬁlpg%ée% IP geirgqce ﬁ%ﬁf s?%‘é“d’lg éuch disclosure is
not jpeasisint awith sigis dnvegtiomandnfor IaHtj‘uﬁﬁticti(ﬂls 9% whickBaeH incorporation is
pem%é Lgl7 Angstrons and a non-discrete peak at a

spaci ng maxi nrum between 8.8 to 11. Angstrons,
[001ﬁlfller éVhen nheexpehlkowart lémis ayd efktienl dipppalimity e Kol rherein, ranges

from{B 4668 e RYorly UpBHM - DAIREL 070 1S o Lt
[00132}, B%C%EWt ofoteems ZtsedT herer stsilatake nbm\/ﬁi‘dnihi‘y frmem[r;g in the art;
refergi'i}!eeﬁﬁhaﬁe §a'k@1¥ einﬁﬁar&éuﬂrmté' Htaflg%qggecgf eQr e E%B gProcesses Third

ks Ifam maxi ma a
EdltlAﬁggpbw eyeTh eE ditoy.s MeiGriwdlilo2804) ém agdmva, albpateed and patent

applicﬁhcﬁig}’ teRf S&J@&iu@& @Lﬁi QQ A‘Qﬁﬁ %&h&c@f A ro%lyer cﬁi) L&Etgg%it&p herein are

pattern further includ a d-spaciig nmaxi
fallyppngempprited by reference rtysithm xtens syph ebiselogpres !SeV@t meonsissent with this

inveitfbnCdn@ 5 221 JulBBERIND id BRicK shd@Vinfdpbhast is%rxﬁi@t‘e& €418, l'ren numerical

i ncl.udes, values and relative intensities substantia ly
loweg Jimdfscafit RHRerifal FRRer Spitatsr disted | heraipiapgparirem gy dper limit to o

uppe(‘ ﬁ)mf\’ﬁlea:bhtéﬁl ldﬂécﬁ Nblté ﬁthhle} {hat X’ialiggia%fée\iv hbed h&eaﬁ al-g nﬁﬂca’ted byar
0] .

symiR) F B 5ol sicafpe, gt she W%tbamr?tﬁ‘é%ﬁv Geritagtrademark rights,
e.g., Siegnenyrteatiedred tradéads & vaions ILIAIGEHSR! | S ng XRD peaks

00138, Sy FRE AT IRAD o 00T SELLNE S0 T, e it

partiqwignity) inwilhbe ﬁ(pdees]oqzﬁ thﬁtr\aﬂbu:msthﬁxahbdiﬁéhnohﬂ ofill e sppasdntl ﬁSand can be
readi?)g ?xragigvl b%ta hl\ége Isl?:él l*fe S aarlmé/ from I%o}s/g}m an& scope of the

invention. Accordingly, it is not mtended that the scope of the claims appended hereto be limited

[001

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 the invention pertains.

-39-



Interplanar d-S acin A Relative
14.17 > d > 12.57 MVS 12.33 0.

Intensi , 1/10 x 100
23 MVS 11.1to 8.8

woe®s/ode441 0.1 WM broad 3.96 0.08 WVS, brporUS2007/016004

3.57:1:0.06 WM 3.43 0.06 MVS 7. A nmethod of making

crystalline nol ecul ar sieve reci
claim conprising the steps of:
m xture conprising at | east one

ted in any preceding
(a) providing a
source of at |east one

tetravalent elenment (Y), at |east one source of at

| east one alkali or alkali earth netal elenent, at
CLAIMRASt one directing-agent (R), water, and opti onal |y
— at least one _saource of at |east

1.

(é()crys&aéineﬁ MON 2Ly iy SF

lh%{r]l%ﬁ,tg{nl 1 ﬁ as s@kth?&%ﬁefglm an X-

iffradibr Sutfer inBluling a-pdfk MA-AROBLCAG4MUm of 12. 33+0.23 Angstroms,

P / USZOO?/ 016004
02 gtingyshed

p@al@etla glgpafmgﬁnz?nmuﬁl]‘wg\i%nq?7 v\ﬁeanmglqjl\} ’7t ﬁszngstron?s

aﬁh@é kal-Biséreicqlcarath R—spﬁ:lrig mheiasim between 8.8 to 11. Angstroms, wherein

N AR 2 REY R AETPAGPE PR

exa

%‘é&v&%ﬁj 19! @7 % HiBut Qk t<1 6’ %gstroms is

nediam ni um sal

Olfles@{h¥n O0VEUI I peak 1ﬁtbh&ﬁt§ @f thewhepaeing neainguriat 1%3-—'59 23 Angstroms.

cne serie Ml sl

Q\txlare%

E{Jﬁ? ok cRH'C %rther comprising XRD
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B earyeeiilee woeRiR| fi5

I on con

clyisd ah dﬂx&egfmécﬁﬁ:é”c%ms I\éfein the X-ray

conprise a

t QigpestRin gaeteinTutthe 11‘1@11@;:5 adiEspheing g IO ot 2850 @nggtroms.

| é[Lshgr | n%ﬁls eedleﬁﬂﬁ gle\pegl'e@lgedf ﬁ'xodﬁl

and a cry

L2, | $Rstin dROXER Mdﬁf@ractmn pattern
I'zation tine

alintlidet vhinus artdoe OO0 ntumsities awatapeaﬂyraéébw e #HE’W Hable:

5
L
')

ﬁe:,rf)'l'l'acrd-'S’panﬁ (Ky STEVE.

n!

Te gELRR A hsit] BI,R 160

}

tr

b o A
T <L

-+ gt

4 17ERERITS

rvalent el eRevh

b d T™ O
P

YWt
£ S
\ ,

:szl:i:ct“ IIUIIIU

-
Fa
A\
I"\

3

0tt0o 039

9 vAVRET hod

1
“

T
£
T
O
A>3

oiecufar sigyeg [ he

C oi'!gatlyblallllcll
6 T

< L
=+
D
I

(@ provi dyjfig,a

‘,CT‘ P S)—C)—t’

B3 ¢
L

o £
d 03 re—stepsof
r : t
\

43"

'5 «p
~+

fa)
<

ral

DE:OS

fnf

Icaat qme source of

ajy]ast one

L3 A =
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fe§ s%fve %cnlag A2 Llaim 5, wherein the X-ray diffraction pattern

I e@a&m@ﬁﬁxﬂmm at 4 mgi-(agAngsu(oR)s

| east (Iune S
The crystalline mole

gﬁﬂ%ﬁ%&%gnﬁﬁg KRD peaks at d-

and opti onal I y

includes values and relative intensities substantially as shown in the follow Table:

Table IV

Interplanar d-Spacing (A)

Relative Intensity, I/I, x 100

14.17 > d >12.57

M-VS

12.33 £0.23

M-VS

11.110 8.8

W-S

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

A method of making crystalline molecular sieve recited in any preceding claim,

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:

Y:X, = 10 to infinity

- 40 -




one trivalent elenment (X), said m xture having the
followng nolar ratio: Y: X2 = 10 to infinity H20:Y =

waz208/013000 OH:Y = 0.74 to 2 MY = 0.001 tRPCRUSHRO¥016004

= 0.001 to 2 wherein Mis an alkali netal and R is at

| east one N,N,N,N N N -hexanet hyl -1, 5-

pent anedi arni nium salt(s),

N, N, N, N N N - hexanet hyl -1, 6- hexanedi am nium salt(s),

or any conbi nation thereof, wherein said OH':Y is

cal cul ated without trivalent elenent source

correctHa6hY and b) sdleil®@d0ng the ni xture at

crystaldiztion condi béﬁlﬁ o b3of Orm a product

conprising the desire crystalline nol ecul ar sieve,

wher ei M{ffe crystal | i 2001ém2conditions conprise a
tenperagyre in the rapgg9f2from 100 C to 200C a

stirring speed of -41 WO 2008/ 016477

PCT/ US20igz¢io M Goan alkadingetabarid B i o deaseeneN- D NRB{Nt-Bexamethyl-1,5-
l'ess t hanR0aRRY, aE‘zﬁt(@ CrN&N ﬂlﬂl*ﬂ’ﬁt’ih@ﬁhxﬁétﬂﬁ 1,6-h&Mnediaminium
about 1 hour to 400 hours; recovering the

cryst al 2l erornyc cembingticy EhereP@v preinneith S o IEICQICHI‘“C“ without

9, furtﬂ%ﬁlemén‘%gaﬂc&ﬂm&laﬁwdtrlval ent el ement
correction_ ranges_of fromO,64 to 2. 11. The nethad

of (bany BRENERE Eieaniwgurs 2] erysxﬂ;Hgafé?rhcquﬁl&quw {privpt groduct comprising
rati o ieldesird¥e cfydfalfheOinolebtil@Msieve,0wBéreinl the &yﬁiﬁnihﬁwon conditions

of manufacturing a crystalline m)I ecul 6@ si e d of
met hod SRRSISP §|‘?I§P?rﬁ‘é“e o g gange. of frgm 4 #@ %’ a Stiring speed o

M Xt Ur eraGSIAR fiofl stdedt 15E@RPM tmasssmum 6@0(DRPRL, ahdastysilization time
tetrava %ent ast one source of at .

| east © @néPR‘ﬁHﬁwarma‘quah‘Imea? h met al el ement, at
I e@gt OftCoviiing €el digstal BdinoleBlar siedeer |, and opti onaI I y

eas sSoufr C f at |.east nt
SEmgd o R & bt (G erERE QI iy Sivte HegtepfBitetion
Y ?ﬁ&gesdf&rdnooonftomspy H20:Y = 5 to 35 ()—I— Y = 0.001
tagAéP?(tgl‘rﬁl g@é?rgﬁfac wgﬁ (frgstglm? glggetculgﬁ s1eve ghe mgtf]gcl compnsic'ng the
N, Beps of: N N - hexanmet hyl -1, 5- pent anedi am ni um sal t(s),
N, N.N, N N hexanet h 1..6- h ni I
0 0, oS Pt e APIEA! 2 9 Bl
cal cul atleskemi (D, adteastwinetsource bf atledstote aélkaémraﬂkaélcnarth wetal element,

correct %aqga g&{]sddn(emnag_gg ' g]{ eﬁ- hea '&)EQ) gaﬁeast one source of at least

crystal |za I'on con orma
conpr i sprgytrivalent element (X), said mlxture having the following molar ratio:
Y:X> = 10 to infinity
H,0:Y = 1 to 10000
OH:Y = 0.74 10 2
MY = 0.001 to 2
R:Y = 0.001 to 2

wherein M is an alkali metal and R is at least one N,N,N,N*N’N’-hexamethyl-1,5-
pentanediaminium  salt(s), N,N,N,N’N’N’-hexamethyl-1,6-hexanediaminium
salt(s), or any combination thereof, wherein said OH™:Y is calculated without
trivalent element source correction; and

()] submitting the mixture at crystallization conditions to form a product comprising
the desired crystalline molecular sieve, wherein the crystallization conditions

comprise a temperature in the range of from 100 “C to 200°C, a stirring speed of
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the desired crystalline nolecul ar sieve, wherein the
crystallization conditions conprise a tenperature in

wo b@siange of from 100C to 200C, a stirring spPeniusioo7/016004

10.

11.

12.

13.
14.
15.

16.

rangi ng fromat |east 150 RPMto | ess than 5000 RPM
and a crystallization tinme" fromabout 1 hour to 400
hours; and (c) recovering the crystalline nolecul ar
sieve. 13. The nethod of claim 12, wherein the OH:Y
is in the range of fron10 01 to 0.5. 14. The nethod of
any one of, cl ai nms wherein the Y; X2 is in_t

range ofenging ﬁofbattl‘éasﬁéso RPM torisss than AOQP RPMaapd éﬁg’sﬁhzmm time
cI ai ns HorillabomG{oaffbctqumﬁfsysﬁ@I lization conditions -

éﬁher rlse a ﬁflrrhrg, said stirring has a

d 1HeRYeE Eg}?gcé"%"’f PG HRIESHA 821000 RPM  16. The

rrefli\@dldﬁodaaﬂ cﬁﬁﬁ Qffuethéd edmprisify OMIeY &¥ith trh&ldnt ¥lenfent correction
in_the som 0.01 to 0.5. -42 WD 2008/ 016477
PC?P%?ZH%%%ng 17. A nethod of nanufacturing a
c r ¢ alethiod @f any emlbfaﬂamiseweo, wikeeiElid HgD YOMplak $4tidds i the range of

a roviding a m xture conprising at | east
ggglosoﬁpgg( o% gt | east gone tetraval emJ el e?rent (Y),
at Al paibd @fensoifircoringf a atystabla®t mokeulat kield, thé nedthadl tomprising the
earth Jet al elenment, at |east one directing-agent
(Ri’ Wat er, at Ieast one seed, and optionally at | east
on@)so upnoexdn‘fg atmikeds compdsihg iav ddasn bne karenbf @K)eastsamedtetravalent

Fo § nt CSAPRgn iy e ok et ot et pb ksl or it orh metal element,
MY = ﬁ.léHBd_mteGiu%ctnfg—égem ®R)OGatet,and opdixaraly at Fhdt Sné@source of at least

al kal i t ast. ane
N, N, N, &%ﬁ”ﬁ‘%"‘%&%&“ﬁ of) iélg M Having the followinesmplap wio:
N, N, N, NYRKAN' - hexamret hyﬂ&tsblﬁim’e'xanedl am nium salt(s),
or any:ﬁqgQ}natlon theyeofs, wherein said OH-:Y is
calculated with or without trivalent el ement source
correctPBRY wherefn sdl@lste@d has a concentration in
sai d mygfure ranging fggppghout 0.01 to 10 w % based
on the weight of said tetraval ent el enent oxide in
said mXXire; and™ (b) &Une2ting the nixture at

cryst al {yh&atni@is &Pilﬁm in%{% abPRIQETE A Qﬁ@ﬁ %N NN'N-hexamethyl-1,5-
conprising the desired crystalline nol ecul’af siev

wher ei nP¢ eéngnam i 8HGEbn DA Nll‘éﬁé—heéwﬁhylsbGéexanedIMImWn

t enper adai(sy, bin aﬂf‘%mﬁﬁﬁﬁﬁo&ftheﬁé&%@@ﬁ k8409 € i lS aAftuBted with or
crystallléatlon tinme fromabout 1 hour to 400 hours;

and ( c) VBB Favaleng clemeniSopEe £PTRGHOh#Idecul ar si eve.
18¢b)Th esdﬂiﬁiiﬁﬂg 18 mGltade it ];Fystamhﬁﬁ&i Borfdli'tﬁ)ngff) fofnl & ptdduct comprising

the ran om (%1101 to . g net hod of ¢l aim
17, vhel%; SRR, Bfoile gisvangaen fRomvealizagon conditions
0. 5 compnse a temperature in the range of from 100°C to 200°C, a stirring speed of

ranging from at least 150 RPM to less than 5000 RPM, and a crystallization time
from about 1 hour to 400 hours; and
©) recovering the crystalline molecular sieve.
The method of claim 12, wherein the OH™:Y is in the range of from 0.01 to 0.5.
The method of any one of claims 7-12, wherein the‘Y:XZ is in the range of from 10 to 55.
The method of any one of claims 7-14, wherein the crystallization conditions further
comprise a stirring, said stirring has a speed in the range of from 200 to 1000 RPM.

The method of any one of claims 7-15, wherein the R:Y is in the range of from 0.01 to
0.5.
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20. The nethod of any one of clainms 17-19, wherein the
Y:X2 is in the range of from1l0 to 55. 21. The nethod

wo@pooanye4one of clainms 17-20, said seed has a PCT/US2007/016004

17.

18.
19.
20.

21.

22.

concentration in said mxture ranging fromabout 0.1

to 5 wm % based on the weight of said tetraval ent

el ement oxide in said mxture. 22. A nethod of

manufacturing a crystalline nol ecul ar sieve, the

met hod conprising the steps of: (a) providing a

m xture conprising at |east one source of at |east one

nof\- Bethad wif upanufactyringat epstallineypalecylyy sieyy, the methagneomprising the
SOMEEErof germanium (Ge), at |east one

directing-agent (R), water, and_ optionally at |east
onéa)souPr@téldeﬁg AMIKEHS COBRESING 25 1646 oD SPW3G AT At least one tetravalent

PCT/ USZQ%@&](@@% leabt dnéab&ot oLA4QBRNbnd AkalAStchiRd!i dafiBFhetal element,
one source of | east one alkali or alkali earth

net al e?telﬁ%sﬁtone §&F%¥“¥ﬁ'3&%‘r @Dha'ﬂeﬁgattlwét £BY Fesdi ARyl prrfopally at least
ratio: &@sbx}oe@ atled§l ohl trivaldnPEledhent Q) shidFmixthe hlmg%e following
I\/H-Y—Oto RY =0.001 to 2 wherein Mis an al ka

metal af@ aR“ft’s? at |east one

N, N, N, ngg\r hexaaet hyioﬂg&ﬁm@ent anedi am nium salt(s),

N, N, N, N N N - hexanet hy] - - hexanedi am nium salt(s),

or any 1c'lé?rt}irnatl on thel‘g’o]fo‘0 Und (b) submtting the

m Xt ur eoaf:ycr yst al i zamommocpndl tions to forma

pr oductMSIh rising @ (gesn red crystalline nol ecul ar

si eve, ein the cry PU 9% ati on” condi ti ons

conpri sg:v terrperatur €0.001 folze range of from 100C to

200C, an st al ation i.me, from

300 honPeeRiFAe R b8 uhift Bl ing RifTE: fep S8 RN R ekdinetnt-1,5-
nmol ecul ﬁd&nt&iedlamlmﬁﬁl Tdah(s)ret B}DN,}QN’NIM’Fthﬁﬁpth\yhE,ﬁfhenanedlammmm
said (Ce froml O '
ot ol St 5F and dsfigiioh RGE0 b s Oty piiied witn or

i s in thdéthogngealedt denomt Sowdée cor&ﬁhox{ tvéhengit kod saxkl lamy concentration
one of cI b nt an

of fr om gaiﬁ%%“ :Fﬁ%mﬁéfcﬁn m? OdOIIVP(_)OlE)eWg"/ baFeJ1 gn {he \gelght of said
17 25, whervdemt eldmeent pyide &l daidrabitam; amlndl tions further

CoTBL o Bideh Byl B A0A RS RIGh Bl comprisin
one of _dieafiehired- czgstalmmlwutarnesmét mehezdie the erystalligation conditions
(Y) I's ShhbGQL tem%érauwfn eﬁsm@@ o9ffmﬁny P8 960 el 8d® crystallization

27, wherein the trivalent el'enent ( I's al um num
29 The tigetfrse abut 4 hpupied0ghowsands 7- 16 and 22- 28,

fuggher r&gmdgsth@&'y%ﬁﬂle nivdctl1a® Sl de. has a
concentration in m xfure_rangi ng from about

to ilemml%dt%@andﬁ ‘t"’h“'éeWé]P"gﬁf'l :gis l%félﬁaartgétof fomy %Wt oI
el gmeffetird AR1aMA 192 WHerSInthe OB Y30 in thB@anpeloh 6dmad.1 &0.5.

1 e ROl a5 ne oL AP OO PR -7 4 Ffh 798 of rom 10 0

n2/5§. as nmeasured by the N2 BET net hod.

The method of any one of claims 17-20, said seed has a concentration in said mixture

ranging from about 0.1 to 5 wt% based on the weight of said tetravalent element oxide in

said mixture.

A method of manufacturing a crystalline molecular sieve, the method comprising the

steps of:

€)) providing a mixture comprising at least one source of at least one non-germanium
tetravalent element (YY), at least one source of germanium (Ge), at least one

directing-agent (R), water, and optionally at least one source of at least one
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31. An MCM 22 fam |y nol ecul ar sieve made by any one

of clains 7-30. 32. A process for hydrocarbon
w@oemwseLEibn, conprising the step of: (a) contarCT/mg087/016004

hydrocarbon feedstock with the crystalline nolecular

sieve made by the nethod of in any one of clainms 7-30

or the crystalline nolecular sieve of clains 1-6,

under conversion conditions to forma product. -44

23.
24.
25.
26.

27.

28.

29.

30.

31.
32.

trivalent element (X) and at least one source of at least one alkali or alkali earth

metal element, said mixture having the following molar ratio:

GetY):Xa = 10 to infinity
H,0:Y = 1 to 10000
M"Y = 0Oto2

RY = 0.001 to 2

wherein M is an alkali metal and R is at least one N.N,N,N’N’N’-hexamethyl-1,5-
pentanediaminium  salt(s), N,N,N,N’N’N’-hexamethyl-1,6-hexanediaminium
salt(s), or any combination thereof; and

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

(c) - recovering the crystalline molecular sieve.

The method of claim 22, wherein said (Ge+Y):X; is in the range of from 15-600.

The method of any one of claims 22-23, wherein said HO:Y is in the range of from 5-35.

The method of any one of claims 22-24, wherein said M*:Y is in the range of from 0-1.

The method of any one of claims 17-25, wherein the crystallization conditions further

comprise a stirring, said stirring has a speed in the range of from 50 to 1000 RPM.

The method of any one of claims 7-26, wherein the tetravalent element (Y) is silicon.

The method of any one of claims 7-27, wherein the trivalent element (X) is aluminum.

The method of any one of claims 7-16 and 22-28, further comprising seed, said seed has a

concentration in said mixture ranging from about 0.01 to 10 wt% based on the weight of

said tetravalent element oxide in said mixture.

The method of any one of claims 7-29, wherein the crystalline molecular sieve has a total

surface area of greater than 450 m2/g as measured by the N; BET method.

An MCM-22 family molecular sieve made by any one of claims 7-30.

A process for hydrocarbon conversion, comprising the step of:

(a) contacting a hydrocarbon feedstock with the crystalline molecular sieve made by
the method of in any one of claims 7-30 or the crystalline molecular sieve of

claims 1-6, under conversion conditions to form a product.
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